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Lii néi diu

Hién nay, mang ludi cac truong Trung hoc phd théng chuyén da phat

trién rong khip 6 cac tinh trong ca nudc.

Nhiam giip cac em hoc sinh, cac thay ¢o gido ¢6 mot tai liéu 6n thi,

Nha xuét ban Giao duc Viét Nam da té chic bién soan bd sach "On thi

vao 1dp 10 Trung hoc phé théng chuyén" cho cic bd mon Toan hoc,

Vin hoce, Tiéng Anh, Ngoai ngit, Hoa hoe, Sinh hoc va Vat Li.

Cuén siach On thi vao 16p 10 Trung hoc phé théng chuyén - Mén

Hoa hoc gom 2 phan :

Phan mét : Hudng dan 6n tap.
Phan nay bao gém hai phan : Phan kién thic trong tam, cac tac giai
da hé thong cac kién thic can 6n tap trong chuong trinh Hoa hoc
Trung hoc ¢d sd, nham gitp cac em ndm chic dude cac kién thic co
ban va nang cao cua chuong trinh Hoa hoc Trung hoc co so. Sau
phian Kién thic trong tim la phin Bai tap, gom cac bai tap tric
nghiém, bai tap tu luin ¢é 1oi giai va khong ¢6 loi giai.

Phan hai : Mét sé° dé thi
Phan nay gidi thiéu mot s6 dé on luyén ¢6 noi dung va ciu tric bam
sat cac dé thi vao 16p 10 Trung hoc phd théng chuyén trong nhiing
niam gian diay. Ngoai 5 dé thi do cac tac gia bién soan, cudn sach con
gidi thiéu 5 dé thi vao 16p 10 Trung hoc pho thong chuyén nam hoc
2012-2013 cua cac tinh Ha Néi, Thanh phé Hé Chi Minh, Pa Ning,
Hai Phong va Hai Duong. Sau phan giéi thiéu dé 1la phan Hudng
din giai chi tiét c6 biéu diém kém theo nhim gidp ciac em tu kiém
tra kién thie, ki nang ctia minh trude ki thi quan trong nay.



Chung to6i hi vong cudn On thi vao 16p 10 Trung hoc phé théng
chuyén - Mon Hoa hoc sé la cuén siach tham khao hiu ich cho ciac em
hoc sinh 16p 9 chuan bi thi vao 1ép 10 Trung hoc phé théng chuyén.

Mic du cac tac gia da rat ¢ gidng, nhung van khé tranh khoi nhiing
thiéu sot. Cac tac gia rat mong nhan duge nhiing ¥ kién déng gép cuaa cac
thiy ¢6 gido, cac bac phu huynh va ciac em hoc sinh dé cudn sach duge
hoan thién trong nhiing lan tai ban sau.

Xin tran trong cam on !

Cac tac gia



Phan mot

HUGNG DAN ON TAP

Chua dé 1
MOT SO KHAI NIEM VA DINH LUAT QUAN TRONG

A. KIEN THUC TRONG TAM

. MOT SO KHAI NIEM

1. Nguyén tir
Nguyén t{r 1a hat vé cling nhd va trung hoa vé dién. Nguyén tir gém hat nhan mang dién
tich duong va vo tao bdi mot hay nhiéu electron mang dién tich am.

Hat nhan tao bdi proton va notron, trong mdi nguyén tir s§ proton (p, +) bang s6
electron (e, -). Electron luén chuyén dong quanh hat nhan va sap xép thanh timg I6p.

2. Nguyén té hoa hoc

Nguyén t6 hoa hoc la tap hgp nhitng nguyén tir cung loai, cb cung s6 proton trong
hat nhan.

Mbi nguyén t6 duoc biéu dién bang mét hay hai chir cai du trong tén goi La-tinh clia
nguyén td, trong d6 chir cai dau duoc viét & dang in hoa goi Ia ki hiéu hoa hoc.

Nguyén tlr khéi la khéi lugng clia mot nguyén tir tinh bang don vi cacbon. Mot don vi
cacbon (dvC) bang 1/12 khéi luong cla nguyén tir C. Mdi nguyén td co nguyén tir khoi
riéng biét.

3. Pon chat

Don chat la nhitng chat tao nén tir mot nguyén t6 hoa hoc. Thudng ngudi ta dua
vao tinh chat vat Ii cla cac don chat dé chia n6 thanh don chat kim loai va don
chat phi kim.

Mot nguyén t6 co thé tao ra nhiéu don chat. Thi du : nguyén t6 oxi ¢ hai don chat 1 oxi
(O,) va ozon (O,).



4. Hogp chat

Hop chét la nhimg chat tao nén tir hai nguyén t6 hoa hoc trd Ién. Thi du : Ca0, H,0,
CaS0,.

Nhimg hop chat clia cacbon (trir CO, CO,, H,CO;, cac mudi cacbonat kim loai, ...) 1a
hap chat hitu co, cac hop chat con lai la hop chét vo co.

5. Phan ta
Phan tir 4 hat dai dién cho chat, gdm mat s6 nguyén tir lién két véi nhau va thé hién

day du tinh chat hoa hoc clia chat.

Phan t&r khéi 14 khi lugng clia mét phan tlr tinh bang don vi cacbon, bang tdng nguyén
tlr kh6i cla cac nguyén tir trong phan .

M&i mau chat la mét tap hop vo cung I6n nhimg hat 14 phan tr hay nguyén tir. Tuy diéu
kién, mot chat co thé & ba trang théi : ran, 16ng va khi (hay hai). o) trang thai khi cac hat
@ rét xa nhau.

6. Hoa tri

Hoé tri clia nguyén t6 (hay nhom nguyén t6) la con s biéu thi kha nang lién két clia
nguyén tir (hay nhoém nguyén tir), dugc xac dinh theo hoa tri clia H chon Iam dan vi va hoa
tri cGia O & hai don vi. Thi du : trong HCI, clo hoa tri |, trong CaO, canxi hoatrill, ....

7. Phan img hoa hoc

Phan (ng hoa hoc la qua trinh bién ddi chat nay thanh chat khac.

Pé phan (mg hoa hoc xay ra dugc cac chat tham gia phai tiép xdc véi nhau, ¢6 khi can
dun nong hodc can chat xuc tac, ...

Céc phan Ung hoa hoc dugc chia thanh cac loai :
— Phan (mg hoa hop : La phan (ng trong dé hai hay nhiéu chat két hap véi nhau tao
thanh mét chat.
0
Thidu: 2H,+ 0, ——> 2H,0
— Phan ng phan hdy : La phan (g tir mot chat tao ra nhiéu chat khac.

Thidu: CaCO; ——» Ca0 + €O, 1

— Phan (g thé : La phan (g giira don chat va hop chat, trong dé nguyén tir clia don
chat thay thé nguyén tlr clia nguyén t6 khac trong hap chat.

Thidu: Zn +2HCl — ZnCl, +H,T



~ Phan (g trao ddi : La phan tmg trong d6 hai hop chat tham gia phan (ng trao déi véi
nhau nhimg thanh phan ciu tao cla chiing dé tao ra nhimg hop chat méi (khdng tan
hoac chat khi,...)

Thi du : CaCl, + Na,CO, — CaCOj\ + 2NaCl

8. Mol

Mol I lugng chit co chira N (6,023.10%) nguyén tir hodc phan tir chét do.

Khai lugng mol clia mot chat 1a khai lugng clia N nguyén tir hodc phan tir chat do, tinh
bang gam, c6 tri s§ bang nguyén t&r khéi hodc phan tir khéi.

Thé tich mol clia chat khi la thé tich chiém bdi N phan tlr chat do.

e m vV
Cac cong thire ch ddi: n=—(mol) ; n=——(mol
¢ cong thirc chuyén doi : n M(mo) 22‘4( )

9. Dung dich
Dung dich 1a hén hop déng nhat clia dung moi va chat tan.
Dung dich chua bao hoa la dung dich ¢6 thé hoa tan thém chat tan.
Dung dich bdo hoa Ia dung dich khong thé hoa tan thém chat tan.

Do tan (ki hiéu S) clia mot chat trong nudc la s6 gam chat dé hoa tan trong 100 gam
nudc dé tao thanh dung dich bao hoa & mot nhiét do xac dinh.

Néng do phan tram (ki hieu C%) cla mét dung dich cho ta biét s6 gam chat tan ¢

trong 100 gam dung dich. Cong thic tinh : C% = Mo 100%.
Myq

Ndng d6 mol (ki hiéu C,,) clia dung dich cho biét s6 mol chat tan c6 trong 1 lit dung

dich. Cang thitc tinh : C, = % (moll).

Il. MOT SO DINH LUAT
1. Dinh luat bao toan khéi lugng

Trong phan (tng hoa hoc, tdng khéi luong clia cac chat san pham bang tong khéi luong
clia cac chat tham gia phan Umg.



2. Dinh luat Avogadro

0 cung mot diéu kién vé nhiét do va ap suat, mot mol cia moi chat khi déu chiém moét
thé tich nhu nhau. & dktc, mot mol chat khi co thé tich 22,4 |it.
Céng thire lién hé gia thé tich va s6 mol chat khi nhu sau :

V=224n=224. % (It
Trong d6 V 1a thé tich khi do & dktc.

TU LIEU BO SUNG

NGUYEN TU, PHAN TU

Nguyén ti c6 ciu tao réng, gom hat nhian nim & tim nguyén ti, cac electron
chuyén dong riat nhanh xung quanh hat nhan khéong theo mét quy dao xac dinh nao,
ma trong cac vang khong gian bao quanh hat nhén nguyén ti chita hau nhu toan bd
dién tich cua dam may dude goi la obitan nguyén tu. Obitan nguyvén tu la khu vue
khong gian bao quanh hat nhin ma tai dé xac suit c6 mit (xac sudt tim thay)
electron khoang 90%. Cac obitan cua cac phan ldp, cac 16p khac nhau ¢6 hinh dang,
kich thude va ning lugng khac nhau. Méi obitan nguyén tit chi c6 thé chita téi da hai
electron.

Hat nhan nguyén tu ¢6 kich thude riat nho so véi kich thude nguyén i (nho hon
khoang 10" 14n), hat nhian gém cac hat proton va notron, proton mang dién tich
duong, s6 proton trong hat nhan nguyén tu cho biét sé hiéu nguyén ti (ki hiéu la Z),
tong s6 proton vi ndtron trong nguyén ti cho biét sé khéi ciia hat nhan (ki hiéu la A,
A =Z + N). Dé ki hiéu nguyén ti ngudi ta thuong ghi cac chi sé diic trung ¢ bén trai ki
hiéu nguyén t5 X, vdi s5 khéi A & phia trén, s6 hiéu nguyén ti Z & phia dudi : 2X.

Trong nguyén ti, cac electron dudge sip xép thanh ting 16p, cac 16p dude sip xép ti
gan hat nhan ra xa hat nhan. Cac electron trén ciing mét 16p ¢6 nang lugng gin bing
nhau, méi 1ép electron lai phan chia thanh cac phan 1dp, cac electron trén ciing mot
phén 16p c6 nang ludng bing nhau. Nhiing electron & 1dp bén trong lién két véi hat
nhéin bén chit hon nhiing electron ¢ 16p bén ngoai. Can ¢l vao sd electron ¢é trong
nguyén ti, ning lugng cua electron nguyén td, cac nguyén li va quy tic phan bd
electron trong nguyén ti, ngudi ta c6 thé viét duge cau hinh electron cia nguyén tu.
Céu hinh electron ctia nguyén ti biéu dién su phan bd electron trén cac phan ldp
thude cac ldp khac nhau. Cac electron ¢ 16p ngoai cung quyét dinh tinh chit hoa hoc
cua mét nguyén to.



Trong tu nhién, nguyén ti cac nguyén td ton tai chi yéu dudi dang phan tit hoic
tinh thé, nghia la cé su két hdp cac nguyén ti lai véi nhau, sy két hgp nay goi la lién
két héa hoc, su lién két gitia cac nguyén ti tao thanh phéan ti hay tinh thé dude
giai thich bing su giam ning ludng khi chuyén cac nguyén ti riéng ré thanh phan
t hay tinh thé. Khi ¢6 su chuyén cac nguyén td riéng ré thanh phéan ti hay tinh
thé tic la 6 lién két hoa hoc, thi nguyén ti ¢6 xu hudng dat téi cdu hinh bén viing
cua khi hiém.

Ta da biét, cac khi hiém hoat dong héa hoc rit kém, trong tu nhién ching ton tai
dudi dang nguyén tu riéng ré, cic nguyén ti khi hiém déu c6 8 electron & lép ngoai
cung (trit He chi ¢6 2 electron). Nhu vay vdi ciu hinh 8 electron & ldp ngoai cung (hoic
2 electron véi He) la cu hinh bén viing. Theo quy tic nay thi nguyén ti cia céc
nguyén to c6 khuynh huéng lién két véi cac nguyén ti khac dé dat dude cau hinh
bén viing cta cac khi hiém. Quy téc nay c¢é thé giai thich dinh tinh sy hinh thanh
cac loai lién két trong phan td, dic biét 1a cach viét cong thitc ciu tao cia cac hgp
chat thong thuong.

Pé dat duge ciiu hinh bén viing cua khi hi€m, khi hinh thanh phéin ti cac nguyén
tu thudng c6 hai xu huéng :

— Nguyén ti ¢6 thé mat bét hoiie thu thém electron, khi mét hoic thu electron né
sé tré thanh phan td mang dién tich dudng hodc dién tich Am. Phan tii mang dién
duge tao ra ti nguyén tu hoiic nhém nguyén tu goi la ion. Khi mit electron tao ra ion
dudng (cation), khi thu electron tao ra ion Am (anion). Cac ion mang dién tich trai dau
hit nhau biing luc hut tinh dién tao nén lién két ion trong phén ti hay tinh thé. Phan
td tao nén theo xu hudng nay goi 1a phan ti ion.

— Nguyén ti cic nguyén té ¢6 thé bo ra mét hay nhiéu electron dé tao ra mot hay
nhiéu ciip electron dung chung gitda hai nguyén ti lién két véi nhau dé tao thanh
phan tu, kiéu lién két nay duge goi la lién két cong hoa tri. Phan ti tao nén theo xu
hudng nay goi la phan tu cong héa tri.

PHAN UNG OXI HOA - KHU

Héa tri cia mét nguyén t6 dude xac dinh bing sé lién két ma nguyén ti cua
nguyén té d6 tao dude véi cac nguyén tit khac trong phan ti. Trong phan phéan td, ta
da néi dén phan tu ion va phéin tu cong héa tri, nén ta sé c6 héa tri cia mét nguyén té
trong hdp chét ion va héa tri cia mot nguyén té trong hgp chét cong héa tri.

Héa tri cia mot nguyén té trong hgp chit ion goi la dién héa tri va bang dién tich
cua ion dé, tri s6 dién hoéa tri cia mét nguyén to bang sé electron ma nguyén tu cia
nguyén té d6 nhudng di hodc thu vao dé tao thanh ion, khi ghi dién héa tri cia mét
nguyén té, ngudi ta ghi tri sé cua dién tich trude, diau cua dién tich sau.



Hoéa tri cia mdt nguyén to trong hgp chit cong hoa tri goi la cong hoéa tri va bang
s6 lién két cong héa tri ma nguyén ti cia nguyén té d6 tao ra dude véi cac nguyén tu
khac trong phan tu.

Ngay nay, dé tién cho viéc nghién cttu phan \ing oxi héa — khit, ngudi ta dung khai
niém sé oxi héa. Sé oxi héa cua nguyén td la mét so dai s6 duge gan cho nguyén to
theo cac quy tic sau :

- Trong cac don chit, sd oxi héa cia nguyén td bing 0.

- Trong mét phin ti, tong s6 s6 oxi héa cia cic nguyén té nhan vdi s6 nguyén ti
cua titng nguyén to bang 0.

- Trong cac ion don nguyén ti, sé oxi héa ca nguyén to bang dién tich cta ion dé.
Trong cac ion da nguyén ti, tong sé s6 oxi héa cia cac nguyén té nhan véi s6 nguyén
tl cta titng nguyén té bang dién tich cta ting ion dé.

~ Trong hiu hét cac hgp chit, sd oxi héa cia H bang + 1 (trit hidrua kim loai :
NaH, CaH,, ...). S& oxi héa ctia O bang — 2 (trit OF,, H,0,, ...).

Dé phan loai cac phan {ng héa hoc xay ra trong thuc t&, ngusi ta thuong dung
cach phan loai dua vao su thay déi s6 oxi héa caa cac chat trong phan tng. Theo cach
nay, ngudi ta phan phan ng héa hoc 1am hai loai : Phan iing khong kém theo su thay
ddi s6 oxi héa va phan ing ¢6 kém theo sy thay ddi s§ oxi héa. Phan ing c6 kém
theo su thay doi sé oxi héa goi 1a phan tng oxi héa — khit.

Phan 1ing oxi héa — khit 1a phan {ng héa hoc ¢6 su chuyén electron giita cac chit
(nguyén tua, phan td, ion) phan {ng hay phan dng oxi héa — khu la phan Ung héa hoe
trong d6 c6 sy thay doi s6 oxi héa cia mét s6 nguyén té.

Chat ¢6 so oxi héa ting sau phan {ng goi la chat khi (chat bi oxi héa), no la chat
nhuong electron. Qua trinh nay goi lia qua trinh oxi héa hay sy ox1 héa.

Chat ¢6 so oxi héa giam sau phan dng goi la chat oxi héa (chat bi khi), né la chit
nhan electron. Qua trinh nay goi la qua trinh khu hay su khu.

Trong phan {ing oxi héa — khit dién ra déng thoi hai qua trinh : Qua trinh oxi héa
va qua trinh khu.

DUNG DICH

Dung dich 14 mét hon hgp déng nhat gom hai hodc nhiéu ciu ti (hgp phin). N6
khac véi hon hgp d chéd cac phin ctia cac chit duge phian b dong déu ¢ moi ndi trong
hén hgp. Dung dich ¢6 thé ¢ trang thai rin, 16ng, khi. Thi du : Khéng khi sach c6 thé
xem la dung dich cia cic khi N, 0,, CO,, cic khi hiém,.... Dung dich rin nhu hgp
kim cua dong va vang. d day, ching ta chi dé cap dén dung dich long, nghia la ¢ diéu
kién thuong cac hgp phan tao thanh dung dich & trang thai long, dac biét 1a dung dich
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nude. Nhu vay, ¢6 thé néi dung dich gom c6 dung méi, chat tan va ca san pham tuong
tac gitia ching. Trong dung dich, chit tan phan b déu din giita cac phéan ti cua
dung méi, déi véi dung dich 1ong thi dung méi cé thé 1a nude, rugu, benzen, ... nhung
thuong dung dung méi la nude, con chit tan c6 thé la chat ran (dudng, muéi an, ...),
chat long (rugu, axit axetic, ...), hodic khi (HCI, NH,, ...).

Do tan cia mét chit 1a lugng téi da cta chat d6 c6 thé tan trong mot dung méi
nhit dinh, 6 mét nhiét dé nhit dinh. D9 tan cia mot chit phu thude ban chit cua
chét tan, dung méi va nhiét dé. Trong truong hgp dung mdi la nude thi dj tan cua
mét chit trong nude & mot nhiét do nhit dinh 1a s6 gam chit dé c6 thé tan téi da
trong 100 gam nude. Theo quy ude gin diing, néu trong 100 gam nude ¢ nhiét do
thudng hoa tan duge trén 1 gam chat tan, thi ta néi chiat dé dé tan hodc tan nhiéu ;
néu tir 0,01 — 1 gam thi chét dé it tan ; con duéi 0,01 gam thi thyc té khong tan.

Khi hoa tan cac chit rdn (mudi) vao nude, thuong thi khi nhiét do tiang, do tan
ting, dua vao tinh chit nay ngusi ta dung dé tinh ché cac chit hoic tach cac chit ra
khoi nhau.

Khi hoa tan cac chat khi vao nude, khi nhiét do tang, dé tan giam, dua vao tinh
chit nay ngusi ta dung nhiét dé loai bo cac chat khi ra khéi dung dich.

DO TAN CUA MOT SO CHAT TRONG NUGC O CAC NHIET PO KHAC NHAU
(s6 gam chat tan/100 gam nudc)

e 0°c | 20 | 50°C | 100°C
Chat tan
KCI (r) 27,6 34,0 42,6 56,7
KCIO; () 3,3 74 | 193 | 562
KNO, () 133 | 316 | 855 | 2460
NaCl (1) 357 | 360 | 370 | 398
CuSO, (1) 143 | 207 | 333 | 754
Cl, (k) 146 | 0716 | 038 | 0
H,S (k) 0699 | 0378 | 0186 | 0
NH, (k) 89,7 | 529 | 235 0
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B. BAI TAP
l. BAI TAP TRAC NGHIEM

1.1

1.2

1.3.

1.4.

Hon hop ndo dudi day ¢6 thé tich riéng cdc chat thanh phéin bing cdch cho
hén hop vao nude, sau dé khudy ki va loc ?

A. Bot da voi va mudi dn B. Bot than va bot sit

C. Buong va mudi D. Giam va rugu

Dua vao tinh chat ndo duéi diy ma ta khing dinh duoc chit 1ong 12 tinh khiét ?
A. Khong mau, khong mui B. Khong tan trong nuée

C. Loc duoc qua gidy loc D. C6 nhiét do so61 nhat dinh

Céch hop Ii nhit dé tach mudi an tir nuée bién la

A. loc.

B. chung cit.

C. bay hoi.

D. dé yén cho mu6i ling xudng réi gan nude di.
Thanh phén ciu tao cia nguyén tir gobm
A. proton va electron. B. notron vi electron

B. notron va proton. D. proton, notron va electron.

1.5. Néu trong nguyén tlr cia mot nguyén 16 ¢6 tong s6 hat 1a 28, thi s6 hat ¢6

1.6.

1.7.

1.8.

12

trong hat nhan nguyén tr cua nguyén to6 dé la

A. 17. B. 19. C. 21, D. 23.

Kim loai M tao ra hidroxit ¢6 cong thitc M(OH);. Phan tr khoi cua oxit 1a
107, nguyén tir khoi cia M la

A. 24, B2/ 20, D. 64.

Trong s0 cdc chit : CuO, Cu,0, CuS, Cu,S, hai chit ¢6 phin traim khéi luong
Cu bing nhau la

A. Cu,S va Cu,0. B. CuS va CuO.

C. Cu,S va CuO. D. Cu,S va CusS.

Dé khir hoan toan 13,2 gam hén hogp gém Fe, FeO, Fe,0; thanh kim loai c¢in
3,36 lit CO (dktc). Khoi lugng sit thu duge 1a

A. 10,4 gam. B. 10,6 gam. C. 10,8 gam. D. 11,0 gam.



1.9. Hén hop X gém sat va oxit sit ¢6 khéi luong 3,0 gam. Cho luéng khi CO di
qua X dun nong, khi di ra sau phan img duge din vao binh dung nudc voi
trong du, thu duge 10 gam két tha. Khoi lugng sit ¢6 trong hén hop X 1a

A. 0,8 gam. B. 1,0 gam. C. 1,2 gam. D. 1,4 gam.

1.10. Dot chdy khong hoan toan mét lugng sit da duang hét 1,12 lit O, (dktc) thu
duge hon hgp X gdém cdc oxit sét va sit du. Khir hoan toan hén hgp X bing
khi CO du, khi di ra sau phan ting duge dén vao binh dung nuéc voi trong dur,
thu duge két tha ¢6 khéi luong m gam. Gid tri cia m la
' 8 A B. 10. D D. 20.

1.11. Cho 7,25 gam hén hgp A gébm Mg, Zn, Fe tic dung véi dung dich H,SO,
lodng, du thdy thodt ra 3,36 lit khi H, (dktc). C6 can dung dich sau phan tmg
thu duge mudi khan ¢6 khéi lugng la
A. 21,0 gam. B. 21,65 gam. C. 22,0 gam. D. 22,65 gam.

1.12. Hoa tan hoan toan hén hop gém 0,1 mol Fe va 0,1 mol Fe,0; vao dung dich
HCIl du thu duge dung dich A. Cho dung dich A tic dung vé6i dung dich
NaOH du, thu duge két tua. Loc 1dy két tua, rira sach, sdy kho va nung trong
khong khi dén khai luong khong déi duge m gam chét rin, m ¢6 gid tri 1a
A. 16. B. 20. C. 24. D. 28.

1.13. Tron hai khi O, va CO, theo ti 1¢ nao sau day vé thé tich dé dugc hén hop
khi c6 ti khéi so véi khong khi bang 1,42 ?

A.6:19. B.6: 38. C12:19. D. 12: 38.

1.14. Tron V, lit CH, v6i V, lit C,H, thu duoc hdn hop khi X ¢6 khéi luong riéng
bang khai lugng riéng clia C,H, (cdc thé tich khi do ¢ diéu kién tiéu chuén).
Til¢ thé tich V, : V, bing :

A.1:3. B.1:4. G123, B 156

1.15. Dung dich 1a hén hop déng nhat cia

A. chit khi trong chat long.

B. chat rin trong chit long.

C. céc chét rin, 1ong, khi trong dung moi.
D. dung maoi va chit tan.

1.16. Thé tich nudc cin thém vio 2 lit dung dich NaOH 1M dé thu duoc dung dich
c6 nong do 0,1M la
A. 14 lit. B. 16 lit. C. 18 lit. D. 20 lit.
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1.17. Cho dung dich axit axetic (CH;COOH) tac dung hét véi 0,5 lit dung dich

NaOH 0,5M.

a) Khoi lugng axit da tham gia phan tng la

A. 13 gam. B. 13,5 gam. C. 15 gam. D. 16 gam.
b) Khéi lugng mudi CH;COONa tao thanh la

A. 20,0 gam. B. 20,5 gam. C. 21,0 gam. D. 21,5 gam.

1.18. Dot chay hoan toan mot hidrocacbon thu duge 6,72 lit CO, (dktc) va 5,4 gam
nude. Ti khoi hoi ctia hidrocacbon so véi oxi bing 1,3125. Cong thirc phan tir
cua hidrocacbon la
A.GH,. B. C,H,. C. GH,. D. C;H;.

1.19. D6t chdy hoan toan 1,15 gam mot chit hiru co thu duge 1,12 lit CO, (dktc)
va 1,35 gam nudce. Cong thitc phan tir cia chit hiru co la
A. GH,0. B. C,H,0,. C. G;H;0. D. C;H0,.

1.20. Phan iing quang hgp cta cay xanh dé téng hop tinh bot (CH,,05),, xdy ra
theo phuong trinh hoa hoc sau :

6nCO, + 5nH,0 — (C4H,,05), +6n0,
Thé tich khi CO, (dktc) cidn dé tong hop 10 kg tinh bot 1a
A. 8154,30 lit. B. 8296,15 lit.

C. 8312,45 lit. D. 8375,75 lit.

Dap 4n bai tap trac nghiém

11.A | 12.D 13.C | 14D 15.8 | 16.C | 1.7.C
18.C | 19.D0 |110.B |111.B |112.C [113.A |1.14.C
115.0 |116.C [1.17.a)C b)B 118.C [1.19.A |1.20.B

Il. BAI TAP TU LUAN
1. Bai tap c6 18i giai

1.21. Téng s6 hat co ban trong nguyén tif nguyén t6 X la 52. Trong d6 s6 hat

notron nhiéu hon s6 hat proton 1a 1. Xéc dinh s6 luong timg hat trong nguyén
tr nguyén 1o X.
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Bai giai :

Nguyén tir trung hoa diénnénp=e (1)
Theobaira,tacé: p+e +n=>52 (2)
n=p+1 (3)

Kéthop (1),(2),3)=>p=e=17;n=18
1.22. Tim cong thic hod hoc cua hgp chat tao boi nguyén té6 R ¢6 hod tri I véi
hidro, biét phan tir khéi cia hgp chat d6 gap 10 ldn phan tr khoi cia khi
hidro.
Bai giai :
Goi cong thirc cia hgp chét 1a RH. Theo bai ra, tac6 :
Mgpy = 10.My, =10.2 =20 = Mg =20-1=19(flo)

=> Cong thitc hod hoc cta hop chit c¢éin tim la HF.

1.23. Cho 65 gam mét kim loai A vao dung dich axit thu dugc mudéi va mot lugng
khi hidro c6 khéi lugng bang 1/69 lan khéi lugng cic chdt tham gia phan
tng, khoi lugng kim loai A gdp 32,5 1dn khoi lugng khi hidro tao thanh.

a) Tinh khoi lugng axit can ding néu coi nhu axit khong bi hao hut trong
phan img (H = 100%).
b) Tim cong thitc hod hoc cua axit da dung.

\\\\\

2

: z |
a) Theo bai ra, tacé : my; = (mA + mam)= —m,

69 32,5
Thay m, = 65 vao ta dugc :
69 69.65
My = Em,\ -my = 325 — 65 =73 (gam)

b) Goi cong thitc hod hoc cua axit 1a H X

Trong 73 gam H X ¢6 %= 2 (gam) hidro

Trong(n + X) gam H X ¢6 n gam hidro

= Ban=20+X) = 7In=2X = X=35,5n
Chicon=1;X=355lahopli = Xlaclo

Viy cong thitc hod hoc cia axit 1a HCL.
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1.24. Din khi cacbon oxit CO vao 6ng sit chira 1 loai sat oxit thu dugc bot sat va
khi cacbon dioxit CO,.
a) Néu biét khoi lugng sat oxit va khéi lugng sit, ¢6 thé tinh thé tich khi CO
tham gia phan tng (dktc) ma khong tinh theo phuong trinh hod hoc dugc
khong ? Giai thich.
b) Tinh thé tich khi CO tham gia phan ting (dktc), biét khoi lugng oxit sat la
23,2 gam va khoi luong sit 1a 16,8 gam.

Bai giai :
a) Ap dung PLBTKL, tacé : m_, i, + Meg = My, + Mo,

sl
M N¢o = Nep, (bao toan nguyén t6 C)

Mt sat — Mgy

16

= muxi[ sit m.‘i‘."ll -— nco.44 o nco.28=> nc-o =

M. s ™ Mi
-y VCQ s oxil 5.11[6 sal 22.4 (*)

b) Thay m i, = 23,2 gam; mg, = 16,8 gam vio(*)

Ta duge : Vg = 23,2 - 16,8
16
1.25.Cho 17 gam hén hop Na va K tdc dung hét véi nude.
a) Viét cic phuong trinh hod hoc.
b) Tinh thé tich khi hidro thodt ra ¢ dktc, biét Na chiém 54,117% khéi luong
hén hop.

¢) Phai cin bao nhiéu gam Na,O va K,O dé khi tdc dung véi nu6e thu duge
luong bazo nhu trén ?

22,4 = 8,96 (lit).

Bai giai :
a) Cac phuong trinh hod hoc :
2Na + 2H,0 — 2NaOH + H, T (1)
2K + 2H,0 - 2KOH +H, T (2)

b) my, = % = 9,20 (gam) = mg = 17 - 9,20 = 7,8 (gam)
C
SNy, = Ll =0,40(mol); ng = ;—j = 0,20 (mol)
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Theo phuong trinh (1), s6 mol hidro giai phéng ra 1a 0,20 mol
Theo phuong trinh (2), s6 mol hidro giai phéng ra la 0,10 mol
Téng s6 mol hidro duge giai phéng ra trong qua trinh phan tng 12 :
0,20 + 0,10 = 0,30 (mol)
Thé tich khi hidro thodt ra (dktc) 1a : V = 0,30.22,4 = 6,72 (lit).
¢)  Na,O+ H,0 — 2NaOH
K,O + H,0 — 2KOH

NNa,0 = %‘“Naon =0,2 (mol) = my, o = 0.2.62 = 12,4 (gam)

1
Ng,0 = > ngon = 0,1 (mol) = my o = 0,1.94 =94 (gam).

1.26. Hoan thanh so d6 phan g sau :

a) Ca — CaO — Ca(OH), = CaCO; — CaO

b) H, = H,0 — H,50, — FeSO,; = Fe — Fe; 0,
Bai giai :

a) 2Ca +0, —— 2Ca0

CaO + H,0 — Ca(OH),

Ca(OH), + CO, — CaCO;! + H,0

CaCO; —— CaO + CO,

b) 2H, + 0, —— 2H,0

H,0 + SO; — H,S0,
H,SO,(lodng) + Fe — FeSO, + H,T
FeSO; + Zn — Fe + ZnSO,

3Fe + 20, ——» Fe,;0,

1.27. Cho 17,2 gam hén hgp Ca va CaO tic dung hét véi nudce thay ¢6 3,36 lit khi
H, (dktc) thodt ra. Tinh khéi luong Ca(OH), thu dugc.

Bai giai :
Céic phuong trinh hod hoc :
Ca + H,0 — Ca(OH), + H,T (1)
CaO + H,0 — Ca(OH), (2)
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Theo (1), khoi Iugng Ca da phan ing la :
40.3,36
22,4
Khéi lugng CaO trong hén hop la: 17,2 = 6,0 = 11,2 (gam)
Theo (1) va (2), khoi lugng Ca(OH), thu duge 1a :

6.74 i 11,2.74
40 56

1.28. Hoan thanh so dé chuyén hod sau :

= 6,00 (gam)

= 25,5 (gam).

—B 5 Feql, -2 FeQ,

Fe —}+9 5 FeCl, —2L 5 FeCl, —2» Fe(OH),

L©® ; Fe;0, s FeO —EL; Fey(S0));

Bai giai :
2Fe + 3Cl, — 2FeCl,4 (1)
FeCl; + Fe — 2FeCl, (2)
2Fe + 2HCl — 2FeCl, + H,T (3)
2FeCl, + Cl, — 2FeCl, (4)
FeCl; + 3NaOH — Fe(OH);d + 3NaCl (5)
3Fe + 20, _t‘_’_) Fe,0, (6)
Fe;0,4 + 4CO £ 3Fe0+ 4CO, T (7)
2FeO + 4H,S0,(dac, néng) — Fe,(SO,); + SO,T + 4H,0 (8)
1.29. a) Hoan thanh cdc phuong trinh hod hoc sau :
(1) NaOH + Ba(HCO;), —»

b) Cho ba dung dich NaOH, HCI, NaCl ¢6 cuing néng dé mol. Chi dung mot
thudc thir la phenolphtalein hday phan biét ba dung dich trén.
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Bai gidi :
a)  NaOH + Ba(HCO;), — BaCO,d + NaHCO, + H,0 (1)
hodac 2NaOH + Ba(HCO,), —» BaCO,! + Na,CO, + 2H,0
2NaHCO; + 2KHSO, — Na,S0, + K,S0, + 2CO,T + 2H,0 (2)
b) Ldy & méi binh 2 ml dung dich dé 1am méu thir.

— Cho vai giot dung dich phenolphtalein vio cic mau thir, mdu thir nao tir
dung dich khong mau chuyén sang mau héng, méiu dé 1a dung dich NaOH.

— L4y mdu thir vira nhan ra dugce (dung dich NaOH) cho tir tir vao 2 méu con
lai, mdu nao lam mdt mau héng cua dung dich cho vao thi méu dé la dung
dich HCI, méu con lai l1a dung dich NaCl.

1.30. Oxi hod hoan toan mot hidrocacbon (X) bang CuO, thu dugc hoi nude va khi
cacbonic theo ti 1¢ thé tich (& cung diéu kién nhiét do va dp sudt) Ia :
Vi,0 : Veo, = 1,25. Xdc dinh cong thire phan ur cua hidrocacbon X.

Bai giai :

Goi cong thiic phan tr cia hidrocacbon X 1a C,Hy (y < 2x+2,x,y € N")
Ta c6 so d6 phan ting :
C,H, g’_, xCO, + %HEO

O cung diéu kién nhiét do va dp sudt thi ti 1& vé thé tich ciing 12 ti 1¢ vé s6
mol nén tacé :
Vh.o: VC(): =Ny.o Nco, = 1,25 hay 0,5y :x =125 = y =2,5x
mil-yi 2X + 2 l'lé;l ta cé(_),5x<_22:> X<4
Chicé x =4;y=101ahgp li = Cong thitc phan tir cua X 1a C;H,,,.

1.31. Cho a mol AICl, tic dung véi dung dich chita b mol NaOH. Viét phuong
trinh hod hoc xdy ra va xdc dinh quan hé giira a va b dé sau phan g khai
lugng két tha thu duge bang khong hoac cuc dai.

Bai gidi :

Céc PTTH :
AICI, + 3NaOH — AI(OH); { + 3NaCl (1)
Néu NaOH du thi :
AI(OH); + NaOH — NaAlO, + 2H,0 (1)
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Hay : AICl; + 4NaOH — NaAlO, + 3NaCl + 2H,0 (2)
Pat T = MNaoH _ b
' Naa, 2

Dékhong cokéttiathiT=4 = b=>4a
PécokéttiathiT<4 = b<4a
Décokétttacuc daithi T=3=b=3a

1.32. Cho hén hgp gdm x mol Fe va y mol Al vao dung dich chita z mol AgNO;,

thu dugc dung dich A va chit rin B. Tim mdi quan hé giira x, y, z thoa man
cdc diéu kién sau :

a) B gobm 3 kim loai.
b) B gébm 2 kim loai.
¢) B gobm 1 kim loai.

Bai giai :

Vi mitc do hoat dong hod hoc cua Al > Fe > Ag nén thir tu ciac phan img xay
ra nhu sau :

Al + 3AgNO; — AI(NO;); + 3Ag+d (1)
y 3y (mol)
Fe + 2AgNO; — Fe(NO;), + 2Ag (2)
X 2x (mol)

a) Néu B gom 3 kim loai (Al, Fe, Ag) thi & phuong trinh (1) Al du = z < 3y
b) Néu B goém 2 kim loai (Fe, Ag) thi Fe con du hodc chua phan ing :
=>3y< z<3y+2x

¢) Néu B chi ¢6 1 kim loai = z > 3y + 2x

1.33. Dung dich M ¢6 chirta CuSO, va FeSO,.

20

a) Cho Al vao dung dich M. Sau khi phan ting két thic thu duge dung dich A
chira 3 mudi tan.

b) Cho Al vao dung dich M. Sau khi phan ting két thiic thu duoc dung dich B
chira 2 mudi tan.

¢) Cho Al vao dung dich M. Sau khi phan g két thic thu duge dung dich C
chira 1 mudi tan.

Giai thich méi truong hop va viét cic phuong trinh hod hoc.



Bai giai :
Mitc d6 hoat dong hod hoc cia Al > Fe > Cu nén thit tr xay ra cic phan (ing

nhu sau :
2Al + 3CuSO,; — Al,(SO,); + 3Cu (1)
2Al1 + 3FeSO4 — Aly(SO,); + 3Fe (2)

a) Néu dung dich A gom 3 mudi Al,(SO,);, CuSO,, FeSO, thi chi xady ra
phan ing (1) va CuSO, du.

b) Néu dung dich B gédm 2 mudi Aly(SO,);, FeSO, thi FeSO, chura phan ting
hodc ¢6 tham gia phian ing (2) nhung vin con du.

¢) Néu dung dich C chi chira 1 muoi Al,(SO,); thi CuSO, va FeSO, phan tng
hét & phan tmg (1) va (2). Do d6 lugng Al phai vira di hodc du.

1.34. Xdc dinh cong thitc phan tr cia hop chit hiru co A biét ring khi dot chdy
0,5 lit khi A cédn 2,5 lit khi O, ; thu duge 1,5 lit khi CO, va 2,0 lit hoi H,0.

Biét cic thé tich khi do & cung diéu kién nhiét do va dp sudt.
Bai giai :
0} cung diéu kién nhiét do va dp sudt, ti 1é thé tich 1a ti 1é s6 mol
Gia sir hop chdt A ¢6 oxi, goi cong thiic tong qudt cua A 1a C,H,0,
CH,0,(x,y,z€ N" vay<2x +2)

Phan (mg chdy tdng quit :

C,H,0, + (x%-%)oz — 4 x00, + LH,0

2

it x+L -5t it Lt
4 2 2

0,5 lit 2.5 lit 1,51t 2,0 lit

=>x=3;y=8;2z=0
Vay cong thitc phén tir cia A la CyHg.

1.35. Tron 5 lit khi O, vao 1 lit hén hop khi gébm 1 hidrocacbon va khi CO,. Dot
chdy hoan toan hén hgp khi, sau khi phan img chdy két thic, thu duge 3,2 lit
hoi H,O va 3,6 lit hén hop khi, cho hén hgp khi nay 16i qua nuéc voi trong
du thdy con lai mot khi ¢6 thé tich la 1,0 lit. Biét céc thé tich khi do & cling
diéu kién nhiét do va dp sudt. Xac dinh cong thite phan tr cta hidrocacbon.
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Bai giai : Theo bai ra, taco :
bat cong thic hgp chit A da cho la C.H, (x,y e N va y <2x +2)

Gia sir dem dot 1 1it C(H,, ta c6 phan tng :

L

C.Hy +(x + %)02 i xCO, + %HEO (¥)

y y
| + = = (mol
(x 4) X 5 (mol)

Theo phuong trinh (*) : Veo, () = Vo, - % oD 1 2 (1)

Thé tich CO, trong 1,0 lit hén hgp khi ban diu 1a :
Veo, =2,6 -2,4=0,2 (li=> VC‘H}_ =1,0-0,2=0,8 (lit)

0,8 2.4
E ol T
" i
Tir phuong trinh (*) = < 0.8 3.22
—=—=y=8
I y

Vay cong thiic phan tir cta hidrocacbon la CyHg.

1.36. Dot chday hét mot hidrocacbon X bing oxi (vira di), ngudi ta nhin thay : thé
tich cdc chat san phdm sau phan img béng thé tich cdc khi tru6c phan tmg.
Din khi sau khi chdy qua H,SO, dic, thdy thé tich khi giam di mot nira. Biét
cdc khi do ¢ cung diéu kién nhiét do va dp suat. Xdc dinh cong thitc phan tr
cua X.

.....

Dit cong thic tong quét cua X 1a : CXH},(x. y € N va y<2x +2)
Gia surdem dot 1 lit C(H, ta ¢6 phan tng :

CoHy + (x+2)0, —— xC0, +2H0 ()

1 (x +§) X % (1it)
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Do thé tich sau phan img bing thé tich truée phan ing nén ta ¢6 :

l+(x+%)=x+%=>y=4

Mat khéc, din khi sau khi chdy qua H,SO, dac thay thé tich khi giam di mot

nﬁa.l&clé:\'c%:VHzO@x:% =>X=2

Vay cong thic phan tir cua hidrocacbon 1a C,H,,.

1.37. D6t chday hgp chat hiru co X chita cac nguyén t6 C, H, O thu dugce khi CO,
va hoi nudc theo ti 1¢ thé tich Vg, : Vi o = 6 : 5(do & cung diéu kién nhiét
d6 va dp sudt). Ti khoi hoi cia X so véi H, bang 73. Tim cong thitc phéan tr cha
hop chat hiru co X.

Bai giai :

Dat CTTQ cua X la C,H,0, (x,y,z€ N*)

C,H,0, + (x + % - %:.02 s, L

N |

Vi Veo, = V0 =6:5nénx:y=3:35

Cong thirc cua X ¢6 dang : (G;H0)),
My = (41 + 16t).n =73.2 = 146

Vitz1lnéndl + 16t > 57:>n£?—_f=2.56

-Vérin=l=>l=% (loai)

-V6in=2=t=2= CTPT cua X 1a C¢H,,0,.

1.38. Cho 8,125 gam mot kim loai M hod tri II vao dung dich HCI du, sau phan
tmg thay khoi lugng dung dich sau phan tng nang hon khéi lugng dung dich
ban diu 1a 7,875 gam. Xdc dinh kim loai M.

Bai gidi :
Phuong trinh hod hoc cta phan img :
M + 2HCl - MCl, + H, T (1)
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Theobaira,tacé: 8,125 = 7,875 = my,
= my, = 0,25 gam = ny, = 0,125 mol

Theo phuong trinh (1), taco :
8,125
0,125

Ny =Ny, =0,125mol = M = = 65 (g/mol)

Viy kim loai M la kém (Zn).
1.39. Nhing moét tam kém vao mot dung dich A chia 1,7 gam AgNOs;. Sau khi tat
ca Ag bi ddy ra va bam hét vao thanh Zn thi khéi luong thanh Zn tang 1én
1%. Xac dinh khoi luong cha tdim kém ban dau.
Bai giai :
Zn + 2AgNO; = Zn(NO;), + 2Ag
NAgNO; = % = 0,01 (mol) = nz, jhin e = 0,005 mol
I mol kém phan tmg thi khoi lugng thanh kém tang : 2.108 — 65 = 151 (gam)
0,005 mol kém phan tng thi khéi lugng thanh kém tang : 0,005.151 = 0,755 (gam)

Theo bai ra khoi lugng thanh kém tang 1én 1%. Do d6 khoi lugng tdim kém

ban diu la : &?55.@ = 75.5 (gam).

1.40. Dung dich X chita déng thoi HCI va H,S0,. Cho 200 gam dung dich X téc
dung vGi dung dich BaCl, dur thi tao thanh 46,6 gam két tha. Loc bo két tua.
Dé trung hoa nudc loc cin phai dung 500 ml dung dich NaOH 1,6M. Tinh
CY% chia dung dich HCI va H,SO, trong dung dich ban déu.
Bai giai :
Goi x, y la s6 mol cua HCI va H,SO,
Chi ¢6 H,S0,4 méi cho két tua véi BaCl, theo phuong trinh hod hoc :
BaCl, + H,SO, — BaSO, { + 2HCI
y ¥ y 2y (mol)
= Mp,go, = 46,6 =233y =y =0,2
Dung dich nuéce loc ¢6 (x + 2y) mol HCl va BaCl, du (H,SO, da phan tng
hét véi BaCl,), chi ¢ HCl tham gia phan ting trung hoa véi NaOH
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NaOH + HClI — NaCl + H,0

nNnOH - 015.1.6 -— 01.8 (mDI) -_ nHCl
=>x+2y=08 =>x=0,8 -2y=0,8-0,22=0,4 (mol)

Cohpay = 22302 100% = 7,3% ; Cohyy_0, = —od.100% = 9,8%.
200 2504 ™ 900

2. Bai tap khong cé 10i giai

1.41.

1.42.

1.43.
1.44.

1.45.

1 .460

So sdnh céc tinh chét : mau, tinh tan trong nudc, tinh chdy duoc, tinh din
dién cua luu huynh, nhém, vang va kim cuong.

Néu cdc iing dung trong thyc t€ ma em biét clia cic chit : déng, kim
cuong, sat.

Néu cdc tic nhan giy 6 nhiém méi trudng.

Céc phdt biéu sau day ding hay sai ? Tai sao ?
a) Khéi lugng ctia hén hop biang téng khéi lugng cia cdc chat thanh phén.
b) Thé tich cia hén hop cdc chit long bing tdng thé tich cha cdc chat
thanh phén.
¢) Chét nguyén chit ¢6 nhiét do so6i nhat dinh.
e) Tinh chdt cta hén hop khong thay déi theo thanh phédn cua hén hgp.
g) Tinh chét ctia hén hop thay déi theo thanh phén ctia hén hop.

Giai thich céc hién tuong sau :

a) bot chdy mot miéng dong trong khi oxi, sau phan tmg thiy khoi lugng
miéng dong tang.

b) Nung néng mot lugng da voi (canxi cacbonat), sau mot thoi gian thay khoi
lugng giam dédng ké.
¢) Cho da voi tac dung véi axit clohidric thiy khéi lugng san phdm tao thanh
khong bang khéi lugng ban diu. Khéi luong san phdm hay khéi luong chat
tham gia I6n hon ? Tai sao ?

Hat proton ¢6 dudng kinh bang 4.10™'* cm, ¢6 khéi luong bang 1,6726.107%*
gam.

a) Tinh khoi lugng riéng clia proton, biét thé tich hinh cdu ¢6 ban kinh r dugc

, . 4
tinh theo cong thirc V = ;nrs.

.
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b) Tinh khoéi lugng riéng cua nguyén tr oxi, biét ban kinh cta nguyén tir oxi
0 0

bing 0,73A (1A =10"""cm), hat nhan nguyén tir oxi gém 8 proton va
8 notron, electron ¢6 khoi lugng vo cuing nho.
1.47. Nguyén tir nhom gém 13 proton, 13 electron va 14 notron.
a) Tinh khoi luong electron ¢6 trong 1 kg nhom.
b) Tinh khoéi lugng nhom chira 1 kg electron.

1.48. Nung 96,6 gam hén hop bot A gom Fe, O, va Al thu dugc hon hop B. Hon
hop B cho tic dung vira di véi 500 ml dung dich NaOH 2M tao thanh dung
dich C va 6,72 lit (dktc) moét chit khi.

a) Viét cic phuong trinh hod hoc.

b) Tim cong thifc cha oxit sat, biét cdc phan (ng xay ra hoan toan.

¢) Cho V lit dung dich HCI 1M vao dung dich C thi thu duge 62,4 gam két
taa. Tim V.

1.49. Tron 10 ml HCI 36% (D = 1,18 g/ml) v4i 50 ml HCI 20% (D = 1,1 g/ml).
Tinh C% cua dung dich thu dugc.

1.50. Cho 0,81 gam bot nhom vao 200 ml dung dich chita AgNO; va Cu(NO,),
mot thai gian, thu duge chit rin A va dung dich B. Cho A tac dung véi dung
dich NaOH, du thu dugc 100,8 ml khi hidro (dktc) va con lai 6,012 gam hén
hgp 2 kim loai. Cho B tic dung véi dung dich NaOH dur, thu duge két taa, loc
két tha réi nung dén khoi lugng khong duge 1,6 gam mot oxit. Tinh néng do
mol cia AgNO; va Cu(NO,), trong dung dich ban dau.

1.51. Bé m gam sit ngoai khong khi, sau mot thoi gian thu duge hén hop B ¢6
khoi lugng 12 gam gbém sit va cdc oxit sit. Cho B tic dung hoan toan véi
dung dich axt nitri, thdy thodt ra 0,1 mol khi NO duy nhit. Tinh m.

1.52. b6t chiay x mol sit boi oxi thu duge 5,04 gam hén hop A gém cic oxit sit.
Hoa tan hoan toan A trong dung dich HNO;, thu duge 0,035 mol hén hop Y
gdém NO va NO,. Ti khoi cia Y doi v6i H, 1a 19. Tinh x.
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Cha dé 2

HOA HOC CAC HOP CHAT VO CO

A. CAC LOAI HOP CHAT VO CO
. KIEN THUC TRONG TAM

1. Oxit

DIEU CHE
0
Phan (tng vdi oxi: Turdon chat: 2Mg + O, ‘—) 2MgO

0
Tir hop chét : 4FeS, + 110, ——» 2Fe,0, + 8S0,
4]
Phan img phan hdly : T mugi : CaCO; ——» Ca0 + CO,
0
Tur bazo khéng tan : Cu(OH), l—) CuO +H,0

0

Tir axit khong bén : H,S0; ——» SO, + H,0

U

OXIT (M,0, hoac M,0,)
— La hagp chat gém 2 nguyeén 6, trong dé ¢6 oxi.

— C6 thé & trang théi khi (CO, CO,,...), 16ng (H,0.,...) hodc ran (Fe,0;, CuO,...).

g

OXIT BAZO
la oxit tac dung vai axit
tao mudi va nudc.
Thi du : Ca0, Na,0,
Fe:o;,...
* Tét ca tac dung véi axit :
FEzO'g + 6HCl —

2FeCl, +3H,0

* Mot s6 tac dung vdi nudc :

Na;;O + H20 w—p 2NaOH
* Véi oxit axit :
Ca0 + CO, — CaCO,

!

!

.y

OXIT LUONG TINH
la oxit tic dung dudc
vdi ca axit hoac kiem

tao mudi va nudc,
thi du : Al,04, ZnO,...
* Tac dung véi axit :
Al,0; + 6HCI

—» 2AICl, + 3H,0
*Téc dung vdi kiém :
NzOs + 2NaOH
— 2NaAlO, + H,0O

OXIT AXIT
Ia oxit tac dung vdi
kiém tao mudi va nudc,
thi du : SO,, S0O,, CO,,...
* Tac dung véi kiém :
SO, + 2NaOH —

Na,SO; + H,0
* Tac dung véi nudc
P,0s + 3H,0

— 2H,PO,

* Tac dung véi oxit bazo
S0, + Ca0 — CaSO,

OXIT
TRUNG TINH
la oxit khdng
tac dung vdi

axit hoac
bazd tao
mudi,
thi du : NO,
s
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2. Axit

DIEU CHE
Phan itng clia mudi vdi axit :
2NaCl + H,S0; — Na,SO, + 2HCI
Vdi axit c6 oxi : Tac dung cla oxit axit véi nudc :
SO, + H,0 — H,S0,

AXIT H,X

— Phan t&r gém mét hay nhiéu nguyén tir hidro lién két véi mét hay nhiéu goc
axit (X).

- Bugc chia thanh 2 loai : axit ¢6 oxi nhu H,SO,, HNO;,... va axit khdng ¢6
oxi nhu HCI, HBr,...

TINH CHAT HOA HOC
* Dung dich axit ¢6 pH < 7, lam quy tim chuyén thanh mau dé.
* Phan Ung véi baza (phan (g trung hoa) :
HCI + NaOH — NaCl + H,0
2HNO, + Mg(OH), — Mg(NO,), + 2H,0
* Phan (ng vdi oxit bazo :
3H,S0, + Fe;,03 — Fey(SO4)4 + 3H,0
* Phan (g véi kim loai :
2HCI + Zn — ZnCl, + H,T
* Phan (g véi mudi :
HCI + AgNO; — AgCIl + HNO,
Ngoaira :

2H2504 {déﬂ. néng) +Cu— CUSO,; + SOzT + 2H20
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3. Bazo

DIEU CHE
Véi kiém — Tac dung clia oxit bazo véi nudc :
K,0 + H,0 — 2KOH
V@i bazo khong tan : Tac dung cta kiém véi dd mudi :
CuSQ, + 2NaOH — Cu(OH),¥ + Na,SO,

BAZO M(OH),
— Phan tlr gém mot nguyén tir kim loai lién két véi mot hay nhiéu nhém -OH.

- Bazo tan trong nudc goi la kiém.

TINH CHAT HOA HOC

* Dung dich bazo ¢6 pH > 7, lam phenolphtalein khong mau thanh mau dé, lam qui tim
thanh mau xanh.

* Phan (ng véi axit :
Cu(OH), + H,SO, — CuSO, + 2H,0
* Kiém phan (g véi oxit axit :
2NaOH + SO, — Na,S0; + H,0
* Kiém phan (mg vdi dd mudi :
Ba(OH), + Na,SO, — BaSO,4 + 2NaOH
2NaOH + CuCl, — Cu(OH),+ + 2NaCl

[v]
* Bazo khong tan bi nhiét phan hay : Cu(OH), t—> CuO +H,0
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4.

Mudi

DIEU CHE
* Turkim loai
Tac dung véi phi kim : Mg + Cl, —t: MgCl,
Tac dung v6i axit : Zn + H,SO; — ZnSO,4 + H,1
Téc dung véi mugi : Fe + CuSO, — FeSO, + Cu
* Tur oxit
Tac dung clia oxit bazo vdi axit : CaO + 2HNO; — Ca(NO;), + H,0
Téac dung cla oxit axit vai kiém : SO; + 2NaOH — Na,SO, + H,0
SO; + NaOH — NaHSO,

o
Tac dung cla oxit baza védi oxit axit : CaO + SiO, t—> CaSiO,

* Phan (g trung hoa : H,SO, + 2NaOH — Na,SO, + 2H,0
H,S0, + NaOH — NaHSO, + H,0
* T muéi :
Téc dung véi kiém : CuSO, + 2KOH — Cu(OH),4+ K,S0,
Tac dung vdi axit : Na,CO, + 2HCI — 2NaCl + CO,T + H,0
Tac dung clia hai dung dich mugi : NaCl + AQNO; — AgCI4+ NaNO;

U

MUOI M, X,

— Phan tr gém mét hay nhiéu nguyén tir kim loai lién két véi mét hay nhiéu géc axit.
- Duoc chia thanh nhiéu loai, trong d6 c6 muéi trung hoa 1a mudi ma trong gdc axit khong
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con nguyén tir H c6 thé thay thé bang nguyén tir kim loai, thi du Na,SO, ; mudi axit la mudi
ma trong géc axit con nguyén tlr H c6 thé thay thé bang nguyén tir kim loai, thi du : NaHSO,,

Ca(HCO3}2,...

u

TINH CHAT HOA HQC
~ Phan (g dugc véi axit, kiém, dung dich mudi khac, véi kim loai (xem @ trén).

Q
— Phan hily khi dun nong : 2KCIO; —— 2KCI + 30,




TU LIEU BO SUNG

AXIT MANH VA AXIT YEU

Trong sach gido khoa Hoa hoc 16p 9 (trang 14) ¢6 néu mét sé biéu hién vé tinh chat
hoa hoc cia axit yéu va axit manh. Tuy nhién dé danh gia dé manh yéu cua axit
can ciin e vao hiing sé axit hay hiing sé ion hoa.

Hing s6 axit phu thudc vao nhiét dg. Tai mot nhiét 4o, hiing s6 axit ¢6 gia tri cang
I6n thi axit cang manh. Thi du : & 25°C hiing s& axit Ky, ctia HF 1a 7,7.107, cta
CH,COOH la 1,86.107°, cia HCIO la 3,2.10%. C6 nghia 1a axit HF manh hon
CH,COOH, CH,COOH manh hon HCIO.

Hiing s6 axit ¢6 thé do hoiic tinh toan dya trén cac di kién nhiét déng hoc hoic do
phan li (d61 véi axit yéu).

D61 véi nhiing axit khéng chita oxi, d6 manh cua ching ting 1én theo thu tu cua
nguyén to trong mét chu ki hoic mét nhém, thi du dé6 manh axit ting dian trong
day HF - HC]1 - HBr - HIL.

Péi véi axit ¢6 chia oxi, cach xac dinh cua Paulinh nhu sau : Néu viét cong thic
axit dudi dang XO,_(OH),, thi hiing s& ion hoa thi nhat K, phu thude vio gia tri m.

Khi m = 0 = axit rit yéu, thi du HCIO, H,As0,,...

Khi m = 1 = axit yéu, thi du : HCIO,, HNO,, H,CO,,... hoiic trung binh, thi du
H,PO,,...

Khi m = 2 = axit manh, thi duy HNO,4, H,SO,,...

Khi m = 3 = axit rdt manh, thi du HCIO,.

Cé6 ngusi da quan niém khéng ding cho ring : Trong tit ca cac trudng hdp, axit
manh day axit yéu ra khoi muéi.

Thi du trong phan {ng 2HCI + Na,CO, - 2NaCl + H,0 + CO,T. Axit clohidric la
axit manh khi tiac dung véi mudi cua axit yéu hon (axit cacbonic) da tao ra axit
nay duéi dang H,O va khi CO, thoat ra.

Khong phai tit ca din ching déu ding, thi du ¢6 phan ng gitda axit yéu véi muéi
cua axit manh tao ra axit manh, thi du H,S + CuCl, — 2HCI] + CuS{. Trong
truong hop nay, phan ing xay ra la do san phiam tao ra c6 1 chit rit it tan la CuS,
n6 khong tan duge trong axit HCL.

PHAN UNG CUA DUNG DICH AXIT VOI KIM LOAI

Mot sé axit thong thuong : HCI, HsPO,, H,SOj lodng, ... phan dng véi cac kim loai
ding trude hidro trong diy hoat dong héa hoc cia kim loai tao muéi va giai phéng
khi hidro, thi du :

Zn + 2HCl > ZnCl, + H,
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Fe + H2804 —> FCSO‘I + H:l.

Mot s axit nhu : HNO3, HoSO, diie, phan {ing duge ca véi mot s6 kim loai ding
sau hidro trong day hoat dgng héa hoc cua kim loai, tao ra muéi va hgp chit cua
nguyén to tao ra axit chi khong giai phéng hidro, nguoi ta hay goi nhiing axit nay
la axit ¢6 tinh oxi héa manh, thi du:

Cu + 4HNOjg g4, Cu(NO3); + 2NO; + 2H0

3Cu + 8HNO3 1ping = 3Cu(NO3); + 2NO + 4H,0
Hai axit : HNO4, HyS0, dic ngudi khong tiac dung duge véi mot sd kim loai : Al, Fe,
Cr, ... (Cac kim loai nay bi thu dong trong HNO4, H,SO, diic ngudi).

CHAT CHI THI

Cha't chi thi 1a nhiing chét c6 kha ning thay déi tinh chat mot cach dét ngot va dé
quan sat do tac dung ctia méi trudng thay doi.

Thi du : chit chi thi axit — bazo (thuong goi la chit chi thi mau), chit chi thi dong
i -

Chat chi thi axit — bazs (Chat chi thi mau) 1a chit chi thi ma mau thay déi theo
nong dd axit (ndng 46 HY) trong dung dich. Thi du : Phenolphtalein, quy tim, metyl
da cam,...

Chi thi van ning 1a hon hgp nhiéu chit chi thi axit bazo, ¢6 kha ning thay déi mau
trén mot khoang rong pH. Hon hgp cac chit trén duge tim vao gidy ding dé xac dinh
pH cia mot dung dich bing cach so mau (goi la gidy do pH).

Phenolphtalein C,,H,,0, la tinh thé khong mau, khong mui va khong vi. N6 it tan
trong nude, tan trong rugu. Dung dich phenolphtalein trong rugu ¢6 mau hong (dé)
trong moéi truong kiém (pH tu 8,2 — 10) nén duge dung lam chat chi thi. Trong
nganh y duge dung lam chat tay rudt.

Luu y : Khi cho dung dich phenolphtalein vao dung dich ¢é6 pH lon (pH > 10) ta khéng
thdy xudt hién mau héng (do).

Quy tim duge chiét tir ciy dia y. N6 1a chit mau tan trong nude, déi mau tir do
sang xanh trong khoang pH tir 4,5 — 8,3. Dung dich quy hoic gidy tAim dung dich
quy thudng duge dung dé biét mét cach dinh tinh dung dich ¢6 tinh axit hay baza.

CHAT NGAM NUGC (HIDRAT)
San pham két hgp cta chat véi nude, tao thanh khi hidrat hoa (d6 la sy két hgp
phén ti nudc vao phan ti mot chat khac).
Thi dy : CuS0,.5H,0 ; CaCl,. 6H,0 ; Al,(SO,), .18H,0.

Doc tén : CuS0,.5H,0 doc 1a ddng(II) sunfat ngdm nidm phén ti nudc.
Nudc trong cac phan ti hidrat goi 1a nude két tinh.



Lutu y : Khi tinh phan ti khoi cua chat ngam nwde phai tinh ca khéi luong cua cdc
phan tw nudc két tinh. Thi du : Khéi lugng mol phén tu cua CuSO.5H,0 la 160 +
90 = 250 (gam).

PO BEN NHIET CUA MOT SO MUOI

Mudi cacbonat
Muéi cacbonat cua Li, Na, K khi dun néng ching néng chay ma chua phan huy.

Thi du : Na,CO; néng chay ¢ 853°C, dén hen 1000°C méi phan hiy thanh Na,O
va CO,.

K,CO, néng chay 6 894°C, dén 1200°C méi bi phan hiy thanh K,0 va CO.,.

Nhiing mudi cacbonat khac phan huy giai phéng khi CO, khi dun néng.

Thi du :

PbCO;>215C,ph0 + CO,T  MgCO,—222-82C Mo0 + CO, T

CaC0,-2002800C,0,0 + €0, T BaCO,-100-UCC, 5,0 4 0O, T

Mudi sunfat

Cac mudi sunfat cua Na, K, Ca, Mg, Ba bén v6i nhiét, ching khéng phan huy 6
nhiét d6 1000°C ; cac muéi sunfat khac phan hiy & nhiét do thap hon bién
thanh oxit kim loai va SO, (hodce SO, va O,),

Thidy: Fey(SO,);—22"%"C,Fe,0, + 350,

2CuS0, -2-729C,0040 + 250, 1 +0, 1
(c6 kém theo lugng nho SO,)

Muéi nitrat

Nitrat caa nhiing kim loai hoat dong ding trude Mg trong diy hoat dong hoa hoe,
khi dun néng bi phian hiy thanh muéi nitrit va oxi.

Thi du: 2KNO, —— 2KNO, + 0,7

Nitrat cia nhiing kim loai tit Mg dén Cu, khi dun néng bi phan huy thanh oxit,
NO, va O,

Thi du : 2Pb(NOy), ——> 2PbO + 4NO,T + 0,1

Nitrat cia nhiing kim loai hoat déng kém hon dong, khi dun néng bi phian hiy dén
kim loai.
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Thi du : Hg(NO,), —“— Hg+ 2NO, T+ 0,1
Muéi kali clorat (KC10,)

KClO, con ¢6 tén goi la mudi Bectole, 1a chiat mau tring, tan nhiéu trong nudc,
dun néng chay khéng bi phan huy (t,. = 357°C). Khi dun néng dén gin 400°C, kali
clorat KClO, phéan hay thanh peclorat va clorua.
4KCl0, —— 3KCIO, + KCl
0 nhiét do cao hon nia (550-620°C), kali peclorat phin huy thanh kali clorua va
oxi, nén phan ding phan huay cua kali clorat ¢ nhiét dé cao dude viét nhu sau :
2KCl0, —— 2KCl + 30,1 *)

Khi ¢6 MnQ,... 1am xic tac, phan dng (*) xay ra ¢ nhiét dé thiap hon (150-300°C) vi
viy ngudi ta thudng nhiét phan KCIO, (c6 MnO, xic tic) dé diéu ché oxi trong
phong thi nghiém.

Kali pemanganat (KMnO,, tén thuong goi la thudc tim)

La chat rin mau tim do (gdn nhu den), tan vita phai trong nude (4o tan la 6,36
g/100gam H,0 ¢ 20°C). Bi phan hay khi dun néng, ¢ nhiét d6 200-240°C bi phéan
huy theo PTHH :

2KMnO, —— K,MnO, + MnO, + 0,1

(Phan dng nay xay ra trong qua trinh diéu ché oxi trong phong thi nghiém ;
K,MnO, goi la kali manganat, 1a chat ran mau luc thim).

KMnO, la chat oxi hoa manh trong dung dich, bi khut trong méi trudng axit manh
thanh hgp chat chda Mn hoa tri II, thi du :

2KMnO, + 16HCI (dic, néng) — 2MnCl, + 2KC1 + 5Cl, 1 + 8H,0
(Phan {ng nay xay ra trong qua trinh diéu ché khi clo trong phong thi nghiém).

MOT SO HQP CHAT CO TINH LUONG TiNH
Oxit cua mét s6 nguyén td ¢6 tinh ludng tinh (vita tan trong axit vita tan trong
bazd) :
M,0, + 2nHCl ——> 2MCl, + nH,0
M,0, + 2nNaOH ——> 2Na MO, + nH,O
Hidroxit cua mét sé nguyén to ¢é tinh ludng tinh
M(OH), + nHCl——> MCI, + nH,0



M(OH), + nNaOH —— Na /MO, + nH,0
Mgt s6 nguyén td tao ra oxit, hidroxit ¢é tinh ludng tinh nhu : Al, Zn, ...
vita tac dung duge véi dung dich axit, vita tac dung duge véi dung dich kiém, thi duy :
Kim loai Al : Phan ng véi dung dich axit :

2Al + 6HCl—— 2AIC), + 3H,

Phan ung véi dung dich kiém : DAu tién nhom phan {ng véi nude tao ra hidroxit
va giai phéng hidro, hidroxit nay ¢é tinh ludng tinh, né tan trong dung dich
kiém, theo cac phuong trinh héa hoc sau :

AI(OH), + NaOH ——> NaAlO, + 2H,0
Phudng trinh tong quat

2A1 + 2NaOH + 2H,0 —— 2NaAlO, + 3H,

Muéi : Ngoai mudi trung hoa, mudi axit con ¢6 muéi bazo (Cu(OH)CI). Cac muédi
axit v mudi bazo déu ¢6 tinh ludng tinh, thi du :

NaHCO;+ HCl—— NaCl + H,0 + CO,
NaHCO;+ NaOH —— Na,CO; + H,0
Cu(OH)Cl + HCl——> CuCl, + H,0

Cu(OH)CI + NaOH ——> Cu(OH), + NaCl

Mét s6 mudi, mic di 1a muéi trung hoa nhung khi tan trong nude tao ra moi
truong axit hodc bazog, thi du:

AICl, + 3H,0 &= Al(OH), + 3HCI
Cho Al,(SO ), vao dung dich Na,CO,4

H2SO-I - Nﬂgco:; —> NﬂgSO,i + HEO <+ COE
Phuong trinh tong quat

Al(SO,); + 3H,0 + 3Na,CO, ——> 2A1(OH), + 3Na,S0, + CO,
Na,CO,+ H,0 —= 2NaOH + CO,
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Il. BAI TAP

1. Bai tap tric nghiém

2.1. Cich nao sau day c6 thé dung dé xdc dinh duge mui cia mot chit long trong
phong thi nghiém ?
A. Cam 6ng nghiém chira chat 1ong dit duGi mai réi nguri.
B. D6 vai giot chit 1ong ra ban thi nghiém réi ngiri.
C. Dung bom tiém ldy mot lugng chét long réi phun chét long vé phia mii
dé ngtri.
D. Ly tay phiy cho hoi chét 1ong bay vé phia mii réi ngii.

2.2. Suc khi nao qua nudc s€ thu duoc moi truong axit ?

A. CO,. B. H,. C. N,. D. O,.
2.3. Chit nao sau day hap thu khi CO, hiéu qua nhat ?
A. Dung dich KOH. B. Dung dich HCL.
C. Dung dich NaCl. D. SiO, ran.
2.4. Khi nao sau diy khéng tic dung vGi dung dich kiém ?
A. khi cacbonic. B. khi clo. C. hidro. D. khi sunfuro.

2.5. Két qua thue nghiém nao sau day cho ta biét mét chat rin chua biét 1a NaOH
hay NaNO; ?
A. NaOH tan trong nuéc con NaNO; thi khong tan.
B. Dung dich NaOH thi lam qui tim d6i thanh mau xanh con NaNO; thi khong.
C. Dung dich NaOH thi lam qui tim d6i thanh mau do con NaNOjy thi khong.
D. Dung dich NaOH tdc dung duge v6i KCI con NaNOj thi khong.

2.6. Céch so cttu 16t nhat trong trudng hop mot hoc sinh vo ¥ dé roi vai giot HCI
vao tay la
A. cho mot it bot NaHCO4 vao ché bi dinh HCI.
B. rira khu vuc tay bi dinh HCI bing mot lugng 16n nude lanh.
C. rira ché tay bi dinh HCI bang NaOH dic.
D. bang b6 ché bi dinh HCI bang gac vo tring.

2.7. Khi cho dung dich HCI lodng phan img vGi mot chat rin mau tring chua biét
thi sinh ra mot chét khi khong mau. Chat rin ndy c6 thé 1a

A. canxi nitrat. B. dong clorua.
C. kali sunfat. D. natri cacbonat.

36



2.8. Dung dich bari hidroxit phan tmg véi cédc chat trong day n' /o cho du6i day ?
A. Dong(Il) oxit ; natri hidroxit ; axit silixic.
B. Cacbon(IV) oxit ; axit clohidric ; dong(II) sunfat.
C. Axit sunfuric ; sat ; natri cacbonat.
D. Hidro ; oxi ; dong(II) oxit.
2.9. Dung dich axit sunfuric lodng ¢6 thé phan img véi
A. dong(IT) oxit B. nuéc. C. dong(Il) nitrat.  D. dong.

2.10. Trong phong thi nghiém c6 cdc lo dung dung dich hod chit duge ding lam
thuéc thir 1a : quy tim (1), phenolphtalein (2), kali sunfat (3), canxi hidroxit
(4), bac nitrat (5), natri hidroxit (6), bari nitrat (7). D€ khiing dinh thanh phén
nguyén t6 cua axit clohidric c6 thé sir dung cdc thudc thir 1a
A.lva2. B. 1vas. C.3vad. D.6va7.

2.11. D¢ phan biét dung dich natri clorua véi dung dich kali sunfat ¢6 thé sir dung
dung dich

A. bari nitrat. B. natri hidroxit.  C. axit nitric D. quy tim.
2.12. Dé phan biét hai chat ran 1a natri cacbonat va natri sunfat ¢6 thé diing

A. Mg. B. ZnO. C. H,S0,. D. K,S0,.
2.13. Khi duge tao ra do két qua cia phan (g giira cic chat :

A. BaO va HNO,. B. Ba(NO;), va K,CO;.

C. Ba(NO;), va K,SO,. D. BaCO, va HNO,,.
2.14. Mot hoc sinh céin chuén bi 250 ml dung dich NaCl 0,1M. Cich lam nio sau

day la ding ?

A. Hoa tan 5,85 gam NaCl vao 250 ml nuée.

B. Hoa tan 1,4625 gam NaCl vao 250 ml nudée.

C. Hoa tan 5,85 gam NaCl vao 50 ml nuéce sau d6 pha loang dén 250 ml.

D. Hoa tan 1,4625 gam NaCl vao 50 ml nuéce sau dé pha loang dén 250 ml.
2.15. Nguoi ta hoa tan 12 gam chat rin A (kKhan) vao 120 ml dung dich A 15%

(kh6i luong riéng la 1,2 g/ml) thu duge dung dich ¢6 néng d6 phén tram la

A. 28%. B. 23,3%. C. 21,5%. D. 19,8%.

2.16. Tron 730 gam dung dich HCI 30% véi 400 gam dung dich NaOH 20%.
Nong do phan tram cua HCI va muéi NaCl trong dung dich nhan dugc lan

luot 1a
A. 12,92% va 10,35%. B. 14,32% va 11,45%.
C. 13,76% va 10,97%. D. 11,23% va 9,85%.
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2.17. Axit clohidric dic ¢6 ndng do 12M va chita 36% HCI vé khoi lugng. Khoi
luong riéng cia né la

A. 1,22 g/ml. B. 1,1 g/ml. C. 1,01 g/ml. D. 0,82 g/ml.
2.18. Tir 7.5 ml dung dich HCl 2M c¢6 thé thu duge thé tich dung dich HCI 0,15M 1a
A. 0,06 lit. B. 0.6 lit. C. 6 lit. D. 16 lit.

2.19. Dung dich H,SO, 25% c6 khai lugng riéng 1a 1,178 g/ml. Biéu thic ndo sau
day dugc dung dé tinh néng do mol cta dung dich ?

A.0,25.98.1178 B. 0,25.1178
08
0,25 1178
C. 31178 p. 1178 g

2.20. Thé tich dung dich H,SO, néng do 6M cén tron vé6i 10 lit dung dich H,SO,
noéng do 1M, dé thu duge 20 lit dung dich H,SO, néng do 3M Ia
A. 1,77 lit. B. 5 lit. C. 8,33 lit. D. 10 lit.

2.21. Nguoi ta rét vao binh cdu 200 ml dung dich NaCl 0,1 M. Néu tir binh céu rét
ra 50 ml dung dich trén thi néng dé mol con lai cia dung dich la

A. 0,2M. B. 0,1M. C. 0,075M. D. 0,025M.
2.22. Thé tich dung dich H,SO, 10M dé khi pha vao nudc thu duge 2,5 lit dung

dich H,SO, IM Ia

A. 100 ml. B. 150 ml. C. 250 ml. D. 400 ml.
2.23. Dung dich NaOH 30% c¢6 khéi lugng riéng 1a 1,332 g/ml. Néng do mol cua

dung dich nay la

A. 1,33M. B. 9,99M. C. 16M. D. 33,2M.
2.24. Cho hén hgp BaCl, va Na,COj; tic dung véi dung dich NaHSO, du, tao thanh

két tha X va khi Y. Téng khéi lugng mol ciia X va Y 12

A.44 g, B. 277 g. .23 8 D. 197 g.
2.25. Khi tron 15 ml dung dich MgCl, 0,2M véi 25 ml dung dich KOH 0,176M thi

thu duge s6 mol Mg(OH), két taa la

A. 0,0015 mol. B. 0,0022 mol. C. 0,003 mol. D. 0,0045 mol.
2.26. Hoa tan hoan toan 2,62 gam Fe,03, CuO, Al,04 vao 200ml dung dich H,SO,

0,275 M (vira di). Dung dich sau phan ting dem c6 can thu duge a gam mudi

sunfat khan. Gid tri cia a la

A. 7,02 B. 8,01. G2 D. 6.8.
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2.27. Hoa tan 1,665 gam mudi RCl, vao nuée thu duge dung dich X. Cho toan bd
X tdc dung vira du v6i dung dich AgNO;, sau phan ng loc bo két tha thu
dugc dung dich Y ¢6 s6 gam mudi tan bing 2,46 gam. Cong thitc mudi

clorua la

A. CuCl,. B. FeCl,. C. MgClL,. D. CaCl,.
Dap 4n bai tap trac nghiém

21.D 2.2.A 23.A | 24.C 25.B 2.6.B 2.7.D

2.8.B 29.A 210.8 (211.A |212.C [213.D |214.D

215.C | 2.16.A 217.A | 218.B |219.B [220.C |221.B

222.C |223.B 224.B |225.B |226.A |227.D

2. Bai tap tuluan
a) Bai tap co Igi giai
2.28. LAy thi du cédc chit twong tng dé thuc hién cdc qud trinh hod hoc sau :
a) Oxit tdc dung vdi oxit tao ra mudi.
b) Oxit tic dung véi oxit tao ra axit.
¢) Oxit tac dung vdi oxit tao ra bazo.
d) Axit tic dung véi axit tao ra dung dich axit méi.
e) Bazo tac dung véi bazo tao ra dung dich mudi.
g) Muéi tac dung véi mudi tao ra dung dich axit va muéi.
Bai giai :
a) CaO + SO; — CaSO,
b) SO; + H,0 — H,SO,
¢) Na,O + H,O — 2NaOH
d) H,S + H,S0, (dac) — S + SO,T + 2H,0
e) NaOH + AI(OH); — NaAlO, + 2H,0
g) KHSO, + KHCO; — K,S0, + CO,T + H,0 (dung dich axit H,CO5)
2.29. Viét PTHH diéu ché bazo tir :

(dung dich axit H,S0;)

a) Hai hop chit. b) Pon chit va hop chit.
Bai giai :
a) CaO + H,0 — Ca(OH), b) 2Na + 2H,0 — 2NaOH + H:T
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2.30. Lay 2 thi du phan g phi hgp véi so do :
Bazo + mudi axit — mudi trung hod + mudi trung hoa + nude
Bai giai :
Ca(OH), + 2NaHCO; — CaCO;{ + Na,CO; + 2H,0
2NaOH + 2KHSO,4 — Na,SO, + K,S0O, + 2H,0
2.31. Néu thi du cta su tao thanh mudi tir :
a) Hai don chat.
b) Pon chdt va hop chit.
¢) Hai hop chat.
Bai giai :
a) Zn + Cl, —°— ZnCl,
b) Zn + 2HCI — ZnCl, + H,T
¢) ZnO + 2HCl — ZnCl, + H,0O
2.32. Viét phuong trinh hod hoc tuong ting véi so do :

Phan img thé _ B Phan ting héa hop _ Phan g trung hoa

A B

Bai giai :
A1 H,: B1a H,O; D 1a NaOH

CuO +H, [—u> Cu+ H,0
H,O + Na,O — 2NaOH
NaOH + HNO; — NaNO; + H,0
2.33. LAy thi du va viét phuong trinh hod hoc cia phan (g giira hai dung dich
a) Tao ra hai két tua.
b) Tao ra két tha va khi.
Bai giai :
Ba(OH), + CuSO; - Cu(OH),' + BaSO,4
Ba(HCO;), + H,S0, — BaSO,+ + 2CO,T + 2H,0
2.34. C6 dung dich chira hai mudi la
a) Natri sunfat va natri cacbonat.
b) Kali clorua va bari clorua.
Hay tim chét ¢6 phan tng v6i ca hai chat trong dung dich ; chat chi ¢6 phan
tmg véi mot chat trong dung dich. Viét cic phuong trinh hod hoc.
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Bai giai :
a) Chét phan (ng véi ca hai muéi la BaCl, :
BaCl, + Na,SO, — BaSO,J + 2NaCl
BaCl, + Na,CO; — BaCO; 4 + 2NaCl
Chdt c6 phan tmg véi mot muoi la MgCl, :
MgCl, + Na,CO; — MgCO;d+ 2NaCl
b) Chét ¢6 phan img véi hai mudi 1a AgNO; :
AgNO; + KCl = AgCN + KNO,
2AgNO; + BaCl, = 2AgCI{ + Ba(NO;),
Chat ¢6 phan img v6i mot mudi 1a Na,SO, .
Na,SO, + BaCl, — BaSO, + 2NaCl
2.35. C6 bon binh khong nhdn, méi binh dyng mot trong bon dung dich khong
mau sau : Ba(OH),, HCI, NaOH, H,SO,. Néu chi dugc ding thém gidy qui
tim lam thudc thir, hidy trinh bay chi tiét cich phan biét 4 binh trén (khong
trinh bay o dang bang hodc so do) va viét phuong trinh hod hoc.
Bai giai :
— Lén luot 1dy dung dich tir 4 binh vao 4 6ng nghié¢m sach riéng ré cé ddnh
s dé phan biét.
— Cho gidy qui tim vao ca 4 6ng nghiém trén, sé thdy c6 2 6ng lam qui tim
chuyén sang mau xanh = trong 2 6ng c¢6 chita NaOH, Ba(OH), (nhém A) ;
¢6 2 6ng 1am qui tim chuyén sang mau do = trong 2 6ng c¢6 chira HCI,
H,SO, (nhém B).
— Liy 1 dung dich & nhém A, lin luot d6 vao timg dung dich & nhém B:
+ Néu thdy xudt hién két tha tring ¢ 1 6ng = dung dich d6 vao & nhém A la
Ba(OH),, dung dich tuong tmg ¢ nhém B la H,SO, ; dung dich con lai &
nhém A l1a NaOH, & nhém B 1a HCI.
+ Néu khong thdy xudt hién két tha trang ¢ ca 2 6ng = dung dich dé vao &
nhoém A 1a NaOH, dung dich con lai & nhém A la Ba(OH), . Ly dung dich
Ba(OH), vira nhan duge cho tiép vao 2 dung dich & nhém B s€ nhan ra duge
dung dich H,SO, hoac HCl dua vao su xuét hién két tia tring hay khong.
Cac PTHH :
Ba(OH), + 2HCI — BaCl, + 2H,0

Ba(OH), + H,S0, — BaSO,¥ + 2H,0
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NaOH + HCI — NaCl + H,O
2NaOH + H2504 —> NEIESO4 + 2H20

2.36. C6 ba binh khong nhdn, méi binh dung mot trong ba dung dich khong mau

sau : CaCl,, HCI, K,CO;. Khong dung thém hod chat khic, ¢6 thém hai 6ng
nghiém, hdly néu cdch tién hanh thi nghiém dé phan biét ba dung dich trén.
Viét cdc phuong trinh hod hoc cua phan ting va giai thich cdch tién hanh.

Bai giai :

CaCl, + K,CO; = CaCO,d + 2KCl
K,CO; + 2HCI — 2KCl + CO,T + H,0

Cdch 1 :

— Dénh s6 binh. D6 dung dich ¢ binh 1 ra 2 6ng nghiém, dinh s6 6ng
nghiém.

— Cho dung dich & binh 2 vao 6ng nghiém I, binh 3 vao 6ng nghiém 2.

+ Néu thdy & 1 6ng c6 két tua, con 6ng kia c6 chét khi thodt ra thi ¢6 thé xéc
dinh : dung dich ¢ binh 1 la K,CO; ; dung dich cho vio tao két tia la CaCl, ;
dung dich cho vao tao khi thodt ra la HCI.

+ Néu thiy ¢ 1 6ng ¢6 khi thodt ra, con 6ng kia khong thdy hién trong gi thi
¢6 thé xdc dinh : dung dich ¢ binh 1 1a HCI ; dung dich cho vao tao khi thot
ra la K,CO; ; dung dich cho vao khéng thdy hién tuong gi la CaCl,.

+ Néu thily & 1 ong ¢6 két tha, con 6ng kia khong thdy hién tuong gi thi ¢6 thé
xdc dinh : dung dich & binh 1 la CaCl, ; dung dich cho vao tao két tha la
K,COj; ; dung dich cho vao khong thay hién tugng gi 1a HCL.

Cdch 2 :
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— Dénh s6 binh. D6 dung dich ¢ binh 1 ra 1 6ng nghiém, binh 2 ra 1 6ng
nghiém, ddnh s6 6ng nghiém.

— Cho dung dich ¢ binh 3 vao 2 6ng nghiém da chira dung dich.

+ Néu thily & 1 6ng c6 két tua, con 6ng kia ¢6 chat khi thodt ra thi ¢6 thé xdc
dinh : dung dich & binh 3 1a K,CO; ; & 6ng tao két tua thi ban diu c¢6 chira
CaCl, ; & 6ng tao khi thodt ra thi ban diu c6 chira HCI.

+ Néu thdy ¢ 1 6ng c6 két tha, con 6ng kia khong thdy hién tugng gi thi c6
thé xdc dinh : dung dich & binh 3 la CaCl, ; ¢ 6ng tao két tua thi ban diu cé
chita K,CO; ; & 6ng khong thdy hién tugng gi thi ban dau ¢6 chia HCI.

+ Néu thiy ¢ 1 6ng c6 khi thodt ra, con 6ng kia khong thay hién tuong gi thi c6
thé xdc dinh : dung dich & binh 3 1a HCI ; & 6ng tao khi thodt ra thi ban ddu ¢6
chita K,CO; ; & 6ng khong thay hién tugng gi thi ban diu c6 chita CaCl,.



Cdch 3 :

— Danh s6 binh. D6 dung dich & binh 1 ra 1 éng nghiém, binh 2 ra 1 6ng
nghiém, dinh s6 6ng nghiém.

— Cho 1 phén dung dich & 6ng nghiém | vao 6ng nghiém 2.

+ Néu khong thdy hién tugng xay ra, thi trong 6ng nghiém 1, 2 da c6 chira
CaCl,, HCI ; suy ra dung dich con trong binh 3 la K,CO;. Cho dung dich ¢
binh 3 chita K,CO; vao 6ng nghiém 1, néu thdy c6 két tua thi 6ng nghiém 1 ¢6
chita CaCl, suy ra 6ng nghiém 2 c6 chita HCI ; néu thay c6 khi thodt ra thi 6ng
nghiém 1 ¢6 chita HCI suy ra 6ng nghié¢m 2 ¢6 chira CaCl,.

+ Néu c6 két tia tao thanh, thi trong 6ng nghiém 1, 2 da c¢6 chira CaCl,,
K,CO; ; suy ra dung dich con trong binh 3 la HCI. Cho dung dich & binh 3
chira HCI vao 6ng nghiém 1, néu khong thay hién tugng xay ra thi 6ng nghiém
1 ¢6 chira CaCl, suy ra 6ng nghiém 2 c6 chira K,CO; ; néu thiy c6 khi thoit ra
thi 6ng nghiém 1 ¢6 chira K,COj; suy ra ong nghiém 2 c¢6 chira CaCl,.

+ Néu ¢6 khi thodt ra, thi trong 6ng nghiém 1, 2 ¢6 chita HCI, K,CO; ; suy ra
dung dich con trong binh 3 la CaCl,. Cho dung dich ¢ binh 3 ¢6 chira CaCl,
viao 6ng nghiém 1, néu khong thdy hién tuong xay ra thi 6ng nghiém 1 c6
chita HCI suy ra 6ng nghiém 2 c6 chita K,CO; ; néu thay c6 két tua thi 6ng
nghiém 1 c6 chira K,COj5 suy ra 6ng nghiém 2 c6 chira HCIL.

2.37. C6 2 hén hop bot ran véi thanh phian nhu sau : lwu huynh, déng, bac nitrat
(hén hop 1) ; luu huynh, déng, kém clorua (hén hop 2). Chi dung thém nude,
¢6 thé tach riéng timg chat trong hén hop nao ? Hén hop nao khong thé tich
riéng dugce theo cich trén ? Giai thich

Bai giai :

Da6i v6i hén hop 2, khi cho hén hop vao nude, bot luu huynh nhe néi trén mit
nudc duge vot riéng ra, dong niang hon nude chim xudng diy duge tich
riéng, con kém clorua tan trong nude duge ¢o6 can riéng. Nhu vay ¢6 thé tich
riéng cdc chdt trong hén hop 2.

Hén hop 1, trir trudng hop bot luu huynh néi duge vét ra, con lai sé ¢6 phan
tng ctia dong véi dung dich mudi bac nhu sau :

Cu + 2AgNO; = Cu(NO;), + 2Agd

Do d6 khong thé tich riéng cdc chat trong hén hop 1 bing phuong phép trén.

2.38. Lam thé nao dé tach riéng timg chit trong hén hop bot : déng(I1) oxit, thay
ngan (II) oxit, kali clorua, than gé.
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Bai giai :
Cho hén hop bot trén vao nude, bot than gd khong tan trong nudce, nhe ndi
trén mat nude duge vot riéng ra ;. kali clorua tan trong nuée, dung dich KCl
dugc dem co can tich riéng duge KCl. Bot CuO va HgO khong tan trong
nude duge tich ra dem nung néng, s€ xay ra phan (g :
2HgO — 2Hg + 0,.
Con CuO khong ¢6 phan tng dugc tich riéng.
Hg sinh ra bay hoi va dugc ngung tu khi lam lanh, sau d6 dem dun néng Hg
trong khong khi sé thu lai duge HgO theo phan tng :
2Hg + O, = 2HgO
2.39. Dé chuin bi mot dung dich mudi ndo dé ngudi ta cAn m gam chét tan réi hoa
tan hoan toan vao nudc thu duge V ml dung dich ¢é khéi lugng riéng 1a D
g/ml. Lap biéu thic tinh néng do phén tram cta dung dich thu duge & trén
theo m, V, D. Cong thitc d6 ¢6 dung cho tét ca cic truong hop khong ? Lay
thi du.
Bai giai :
Cong thiic tinh néng do phan tram theom, V., D : C% = \:’“—'“D . 100%

Cong thirc ndy ¢6 thé dung dé tinh ndng do phin trim cia cédc chit trong
dung dich, thi du : cdc muoi khan NaCl, K,SO;....

Khoéng dung cong thitc trén trong cac truong hop :

— Chdt tan I tinh thé ngadm nudc, thi du CuSO,. 5H,0....

— Chat khi tan trong nuéc ¢6 phan tng véi nude, thi du Al,S;,...
— Chat tan khong hoan toan, thi du PbCl,,...

2.40. Hoa tan 165 gam kali hidroxit vao 1 lit nuéc. Dung dich thu dugc dem lam
bay hoi con 500 ml, khi dé thodt ra 540 ml nude. Tinh khéi lugng riéng cua
dung dich thu dugc.

Bai giai :
Coi khoi lugng riéng cua H,O la 1 gam/ml.
Khoi lugng cua dung dich thu duge la : 1000 + 165 — 540 = 625 gam.

. i A ; 25
Khoi lugng riéng cua dung dich thu duge : SE = 1,25 (g/ml)

2.41. Tron hai dung dich HCI va AgNO; ¢6 cling khéi lugng la 100 gam va cling
néng do C% v6i nhau. Tim biéu thitc tinh néng d6 phén tram cua céc chat
trong dung dich thu duge theo C.



aaaaa

HCl + AgNO; — AgCI + HNO,
Méi dung dich déu c6 chira C gam chat tan

5
HHC] = ﬁ mol el “:\gNO; = m(mo‘l)

= HCl du, bai todn tinh theo s6 mol AgNO;

C
MHNO; = Pagal = PAgNoy = T (mol)

¢ ¢ 1335C

n = - = mol
RO 365 170 6205( )

143,5C _ 34000 — 143,5C

Inall.m;.; dich sau phan 1'mg= 100 + 100 - 170 170 (galn)
G e
oy = 133.5(3.36.5.100/6: 34000-143,5C x 133,5 %
6205 170 34000 - 143,5C
63.100% 34 - 143, 2
Cuno, = C.63.100% : 000 5C= 6300 %
. 170 170 34000 — 143,5C
2.42. Viét cac phuong trinh hod hoc thuc hién ddy bién hod sau :
0 0 0 . ar
g Fe,t X, 0,,t X 0,,xt,t ¥ % NaOH lhlc‘éu> X, NaOH d“:XS

Tinh néng do phan tram cua chit X trong dung dich nhan dugc, néu ngudi ta
da dung hét 8 gam S va 200 gam dung dich NaOH.
Bai giai :
IO
S+ Fe —> FeS

0
4FeS + 70, —> 2Fe,0; + 450,71

880,40, ik 5986,

SO; + NaOH — NaHSO,
NaHSO, + NaOH — Na,SO, + H,0

X| lfi FES, XE |fl SO:)_ = X3 Iﬁ 50'3 i X4 Iﬁ N3H504 . x_q lﬁ Na;)_SO'4

ng = % =0,25 (mol )
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Ng= nsoz = nsoi = r]]u\m!_l‘lg:‘{:}ll = ﬂansol1 = 0',25 mol
Mgung dich thu duge = Mdung dich NaoH + Msp, = 200 + 80.0,25 = 220 (gam)

| 142.0,25 ,
C%N:QS(},; = W. IOO% — 16.1% ”

2.43. Dé thu duge dung dich kali sunfat khong 1dn chét khéc, ngudi ta cho mot
luong kali cacbonat phan tng v6i mot lugng vira di dung dich axit sunfuric
5%. Tinh noéng do phén trim cia dung dich Kkali sunfat thu dugc.
Bai giai :
K,CO; + H,S0, — K,S0, + CO,T + H,0
Gia thiét 1ay 100 gam dung dich H,SO,
5

NH,s0, = %8 =0,051 (mol)

NK,s0, = NK,c0; = Nco, = Mh,yso, = 0,051 mol

Myung dich = Mdung dich axit < Mg,co; — Mco,

= 100+0,051.138 = 0,051.44 = 104,8 (gam)
= C% dung dich K,SO, = M 100% = 8,5% .
} 104,8
2.44. Mot dung dich magie clorua trong dé magie chiém 5% vé khoi lugng, khoi
luong riéng cua dung dich nay la 1,17 g/ml. Tim s6 mol goc clorua trong 400
ml dung dich trén.
Khéi lugng dung dich la : 400.1,17 = 468 (gam)
Khéi lugng Mg trong dung dich =% = 23,4 (gam)

S6 mol Mg trong dung dich = % = 0,975 (mol)
S6 mol géc clorua trong dung dich = 2.s6 mol Mg = 2.0,975 = 1,95 (mol).

2.45. Cho hoi nuée di qua binh dung canxi oxit thu duoc hén hop E c6 khéi luong
16n hon 6,43% so v6i khoi lugng canxi oxit ban diu.

a) Viét phuong trinh hod hoc va xdc dinh thanh phan phan tram khoéi lugng
ctia hén hop E.
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b) Cho 11,92 gam hén hop E vao 200 ml dung dich HCI 20% (kh6i lugng riéng
la 1,1 g/ml), tinh n6éng do phén tram cta mudi trong dung dich nhan dugc.

Bai giai :
a) Pat s6 mol CaO ban diu l1a x mol, khoi lugng ban dau 1a 56x gam g véi
100%
CaO + H,0 — Ca(OH), (1)
Goi s6 mol CaO tham gia phan img 1a a = ny o = Neyony, =2

Khéi lugng CaO chua tham gia phan @ing = 56 (x — a) gam
Khoi lugng E = 74a + 56(x — a) gam tng véi 106,43%
= 106,43.56x = 100(56x + 18a) = a =0,2x
= Khoi lugng CaO chua phan ting = 56 (x — 0,2x) = 44,8x (gam)
=> Khéi lugng Ca(OH), tao thanh = 74.0,2x = 14,8x (gam)
Khéi lugng hén hop E = 44,8x + 14,8x = 59,6x (gam)
44,8x

100% =75,17%
59,6x

9 =
= YoM, =

% Ma(om), = 100% — 75,17% = 24,83%

b) Khéi luogng hén hop E=59,6x =11,92 = x=0,2
Khoi lugng CaO trong E = 44,8x =44 .8. 0,2 = 8,96 (gam)
= Neyo = % = 0,16 (mol) ; m¢,on), = 14.8x =14.8. 0,2 =296 (gam)

2,96

= Ncy(0H), = TR = 0,04 (mol)
CaO + 2HCI — CaCl, + H,0 (2)
Ca(OH), + 2HCI — CaCl, + 2H,0 (3)
Khéi luong dung dich HCI = 200. 1,1 = 220 (gam)
_220.20

44
My = 100 =44 (gam) = nye = 365 =1,2 (mol)

=> Lugng mudi tinh theo lugng hén hop E.

S6 mol CaCl, tao thanh ¢ (2), (3) 1a : 0,16 + 0,04 = 0,2 (mol)

= Khoi lugng CaCl, =0,2. 111 = 22,2 (gam)

M gung dich tao thanh = Mdung dich HCl + M hén hop E = 220+ 11,92 =231,92 (gam)
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22,2
231,92

2.46. Mot axit két hgp v6i NaOH tao ra 3 loai mudi la Na;YO,, Na,HYO,,
NaH,YO,. Cho biét dung dich Na;YO, ¢6 néng do phin tram la 2,42% ;
nong dé mol, khai luong riéng tuong tmg 1a 0,12 (mol/lit) va 1,031(g/ml)

a) Tim cong thic axit trén.
b) Tir anhidrit twong (g (oxit axit twvong ng), hay viét phuong trinh hod hoc
tao ra axit va cic mudi trén.

Bai giai :

J100% =9,57%.

= Chcaq, =

a) M cia mudi Na; YO, la : 2,42. 1,031 . 1000 =207,9 (g/mol)
; 0,12. 100

= My = 749 = Y la As ; Cong thic axit 1a H;AsO,
Cong thic ba muo6i la Na;AsO,, Na,HAsO,, NaH,AsO,.
b) Anhidrit tvong g la As,O4
As,05 + 3H,0 — 2H;As0,
H;AsO, + NaOH — NaH,AsO, + H,0
H;AsO, + 2NaOH — Na,HAsO, + 2H,0
H;AsO, + 3NaOH — Na;AsO, + 3H,0
2.47. Trong mét dung dich H,SO,, s6 mol nguyén tir oxi gap 1,25 lin s6 mol
nguyén ur hidro.
a) Tinh néng d6 phéin tram cha dung dich axit trén.
b) Lay 46,4 gam dung dich axit trén dun néng véi Cu thay thodt ra khi SO,,
sau phan ting nong d6 dung dich axit con lai la 52,8%. Viét phuong trinh hod
hoc va tinh khoi lugng dong da phén img.
Bai giai :
a) Pat téng s6 mol H,SO, va H,O trong dung dich la 1 mol.
Goi s6 mol H,SO, 1a x, s6 mol H,O la (1= x)
Theo diu bai : s6 mol nguyén td H=2x + 2(1-x)=2;
s6 mol nguyén tt O =4x + (1-x)=3x + 1

3x+1

Taco: =125 =2x=05

=> S6 mol H,SO, = s6 mol H,O = 0,5 mol
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2.48.

Khéi luong dung dich la : 98.0,5 + 18.0,5 = 58 (gam)
C% (H,S0,) = % 100% = 84,48% =~ 84,5%
b) Cu + 2H,S0, — CuSO, + SO,T + 2H,0

46,4 . 0,845

S6 mol H,SO, ¢6 trong dung dich la : = (0,4 (mol)

bat s6 mol Cu da phan ting la a, s6 mol H,SO, phan ting la 2a,
= S6 mol H,SO, con lai 1a (0,4 — 2a) mol
Khéi luong dung dich con lai la : 46,4 + 64a — 64a = 46,4 (gam)

0,4 — 2a).98
Tacé: & D _ 0,528 = a = 0,075 (mol)

46,4

Khéi luong Cu da phan tng la : 64. 0,075 = 4,8 (gam).
Trong mot dung dich HyPO,, téng s6 mol nguyén tr hidro gap 3 lin tdng s6
mol nuée.

a) Tinh néng do phin tram cua dung dich axit trén.

b) Dé thu duge 200 gam dung dich axit trén cin bao nhiéu gam P ?

¢) Tinh thé tich dung dich NaOH 20% (D = 1,225 g/ml) cin thiét dé tic dung
v6i 100 gam dung dich axit trén d€ tao ra dung dich chi chita mu6i Na,HPO,.

Bai gidi :

a) Goi tong s6 mol H;PO, va H,0 trong dung dich trén la 1 mol, trong dé c6
x mol H;PO, con lai la (1 = x) mol H,0.

S6 mol nguyén tir H trong dung dich axit trén la 3x + 2(1 = x)=x+2 (mol)
Theodé bai,tac6:x+2=3(1 =x)=>x=0,.25
0,25.98

C% (dung dich axit) = :
0,25.98 + (1 - 0,25).18

100% = 64,5%

200.64,5

b) Khoi lugng H;PO, trong 200 gam dung dich = =129 (gam)

Theo so d6 bién hod : P — P,O5 — H;PO,
bé thu duge 98 gam H;PO, cén 31 gam P

129 m gam P
129.31

= mp= = 40,8 (gam)
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¢) H;PO, +2NaOH — Na,HPO, + 2H,O
S6 mol H;PO, trong 100 gam dung dich = ‘;;;2_92 = (0,66 (mol)

Theo PTHH : nnoon phin g = 2- Ny,po, = 2.0,66 = 1,32 (mol)

1,32.40.100
=5 ¥ it ki N % = ———— = 215,5 (ml)
dung dich NaOH 20% 122520

2.49. Hop chat A gém 2 nguyén t6, trong do oxi chiém 74,1% vé khéi luong. B

axit twong (g cua A ; trong B, oxi chiém 76,2% vé khoi lugng. Biét ring, cir
Imol A phan (g vai 1 mol nudce tao ra 2 mol B. Tim ¢ong thirc cua A, B.

Bai giai :

bit cong thic cua A 1a X,,0, = M, = Xm + 16x

Tacé: 'lﬁ_x =0,74]1 = Xm =5,59x
Xm + 16x

Vi 1 mol chit A + 1 mol H,O tao ra 2 mol axit B

X+ 1

=> SO nguyén tir oxi trong | mol B Ia mol ;

Khoi lugng oxi trong 1 mol B = (8x + 8) gam
Mp = 0,5.(M, + My, ) = 0,5.(Xm + 16x +18) = 0,5Xm +8x + 9

= 10.795x + 9
Theo dd bdi: — 12 _ _0762 =>x=5
10.795x + 9

Néum =1 = X 1a Si; Cong thirc SiO5 ( khong phi hgp)
Néum =2 = X 1a N ; Cong thitc hop li cia A la N,Os
Cong thic cia B la HNO; vi N,Og + H,0O — 2HNO,

2.50. Mot dung dich X chita H,SO,4 va HCI theo ti 1€ mol 1 : 2. Cit 100 ml dung

50

dich X duoc trung hoa bing 40 ml dung dich NaOH 0,5M.
a) Tinh néng do6 mol méi axit trén.
b) Tinh khoi lugng mudi thu duge sau phan ung.

¢) 200 ml dung dich X phan (ng vira du v6i bao nhiéu lit dung dich Y chira
NaOH 0,2M va KOH 0,2M.

d) Tinh khéi lugng muéi thu duge sau phan ting gitta dung dich X va Y.



Bai giai :
a) S6 mol NaOH = 0,5. 0,04 = 0,02 (mol)
2NaOH + H,S0, — Na,SO, + 2H,0 (1)
NaOH + HCI — NaCl + H,0 (2)
bit s6 mol H,S0, 12 x suy ra s6 mol HCI la 2x
Theo (1), (2) s6 mol NaOH phan (g la 2x va 2x
Tacé : 2x +2x = 0,02 = x = 0,005

0,005 0,005.2
Chmayso,) = 01 0,05M ; Cyyuay = o1 0,1 M

y :

b) Cdch 1 :
NNa,S0, = MH,s0, = 0,005 (mol) = my, 5o, = 142.0,005 = 0,71(gam)

Nnycr= Ny = 0,01 mol = my,=58.5.0,01 =0,585 (gam)
Tong khoi luong muoi = 0,71 + 0,585 = 1,295 (gam)

Cach 2 :

M6 = My, +M

goc clorua o lngﬁc sunfat

My, = Ny -23 = Nygon-23 =0,02.23 = 0,46 (gam)
Mg clora = Mgt cloma® 355 = Nyyey.35,5 = 2.0,005.35,5 = 0,355 (gam)
mg& sunfat — ﬂg& sunfat * 96 = “I[:SO,; 96 = 0.0‘05.96 - 0,48 (gam)

Téng khai lugng mudi = 0,46 + 0,355 + 0,48 = 1,295 (gam)

¢) Trong 200 ml X ¢6 chita % = 0,01 mol H,S0,
2
va 201290 _ 65 (mol) HC
100

Vi phan tr NaOH va KOH déu ¢6 chita 1 nhém OH va kha niang phén tng
nhu nhau, nén ¢6 thé coi toan bo dung dich Y chifa 1 loai MOH ¢6 cung

néng do 0,2M
2MOH + H,S0, — M,S0, + 2H,0 (3)
MOH + HCl — MCI + H,0 (4)

Theo (3), nMOH = 2.[1”2504 = 0,0] 2= 0,02 (mﬂl)

Theo (4), nMOH = nHC' - 0.02 (mOI)
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Thé tich dung dich Y, V=0.020$ =02 (it

d) Khai lugng mudi = my, + My + Myge cjorya + M
My, = Ny, .23 = npyop-23 =0,2.0,2.23 = 0,92 (gam)

Mg = Ng.39 = ngey.39=0,2.0,2.39 = 1,56 (gam)

goc sunfat

mg& clorua = "gﬁc clorua .35.5 = n|[C| .35.5 = 0,02.35,5 = 0,?[ (gan‘l)
Myge unfar = Ngoe sunfar-20 = Ny,50,-96 = 0,01.96 = 0,96 (gam)

Téng khoi lwvong mudi = 0,92 + 1,56 + 0,71 + 0,96 = 4,15 (gam)
2.51. C6 hén hogp gom NaCl va NaBr, trong d6 Na chiém 27,06% (vé khoi lugng).
Cho m,; gam hén hgp trén tdc dung véi dung dich AgNO; du thu duge m,
gam két tua. Viét cic phuong trinh hod hoc va tinh ty 1&¢ m, : m,.
Bai giai :
NaCl + AgNO; — AgCl| + NaNO, (1)
NaBr + AgNO; — AgBr| + NaNO, (2)
bit s6 mol NaCl va NaBr trong hén hop diu la x, y
Tac6:58,5x + 103y =m, (I
i 23x + 23y
58,5x + 103y
Theo PTHH (1) va (2), s6 mol AgCl va AgBr tuong img la x, y
Taco: 143,5x + 188y =m, (IIT)
Giai (II) = x = 0,68y
Thay cic gia tri vao (I) = m, = 142,78y
Thay vao (IIT) = m, = 285,58y = m, : m = 285,58y : 142,78y = 2
2.52. Cho dung dich mudi iotua cia kim loai hod tri I vao dung dich mudi bac
nitrat dén khi két tia khong tang thém nira thi dimg lai. Sau phan {mg, dem
loc két tia, ngudi ta thdy ring khéi lugng dung dich thu duge bing khéi

lugng dung dich mudi iotua cho vao. Tinh néng do phan tram cta dung dich
bac nitrat.

Bai giai :
bit cong thitc mudi iotua ban diu la MI
MI + AgNO; = Agld + MNO,

=0,2706 (1)
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Theo dinh luét bao toan khéi luong :
Mgung dich M1 ¥ Mung dich AgNO; = Magl ¥ Myyng dich MNO,
Theo dé bai : Myyn, gich Mt = Mgung dich MNO;

= %
= mdung dich AgNOy — mAgI (™)

Néu khoi lugng két tha Agl la m gam hay -;'—5 mol Agl

= S0 mol AgNO,; = 1 ol
- 235

. : i m 170 m
Khéi luong AgNO; trong dung dich ban dau = 170. 235 -~ 235 (gam)
170m
Khéi luong dung dich AgNO, = —232 100%
' CY%

170m
T (%) = m = -235_100% = C% = 12.100% = 72.34%
CY% 235

(¢

2.53. Sau khi hoa tan hén hogp bac nitrat va kali bromua trong nudc, ngudi ta thu
duoc két tha ¢6 khéi luong gip 1,2 1an khéi lugng muéi nhian duge trong dung
dich. Xéc dinh thanh phin phdn traim khoi luong ciia hén hop ddu, biét ring
trong dung dich nhén dugc khong chira bac.

Bai gidi :
AgNO; + KBr — AgBri + KNO,

Trong dung dich khong con chita bac, chimg t6 toan bd mudi bac da phan
tng hét, nhu vay dung dich ¢6 thé chita KBr du.

Ldy 100 gam hén hop dau, dat s6 mol KBr va AgNO, ban dau la x, y

MKBr ban diu = 119X (gam) ; MAeNO, = 170y (gam) ; my g, = 188y (gam)

Mgno, = 101y (gam) 5 mgg, g, = 119 (x - y) (gam)

Taco: 119x + 170y = 100 (I
[119(x-y) + 101y].1,2 = 188y (11)
=>x=0426;vy=0,29
%emp, = 0,426.119 = 50,7% ; % m s4n0, = 100% - 50,7% = 49,3%.
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2.54. B¢ diéu ché oxi tir mudi kali clorat ngudi ta cho thém vao mudi dé6 mot
lugng xic tic bang 5% khéi lugng mudi. Biét rang khoi lugng xic tic khong
bi thay ddi trong qué trinh phan tng. Tinh phin tram khoi lugng xiic tic
trong hén hop sau phan tmg.

¢¢¢¢¢

Khi dun néng va c6 mat chat xic tic, kali clorat bi phian huay theo PTHH :
I(]

2KClO; — 2KCl + 30,
Khi phan hiy x gam KCIO;, ngudi ta da dung 0,05x gam xiic tac

L]

Khi phan tmg két thic, chat riin c6 chira ]7242

";x gam KCI va 0,05 x gam xiic tic

Phéan tram khéi luong xiic tac trong hoén hop thu dugce la :
0,05x

0,05x + e X

122.3

2.55. Phan tich mot hgp chat chua biét thay ring trong thanh phin cta n6 cé chia
6,33% H ; 15,19% C ; 60,76% O con lai 1a mot nguyén 6 khdc. Biét ring
trong phan tir, s6 nguyén tlr ciia nguyén té nay bang s6 nguyén tir cacbon.
Tim cong thic ctia hop chit trén, biét phan tir khoi ctia né nho hon 100.

\\\\\

100% = 7,6%

Phan tram khéi lugng nguyén t6 chua biét la :
(100 - 6,33 - 15,19 - 60,76) = 17,72%

‘ 15,19 6,33 60,76
Tacd:ng:iny:ing= : -

=1,265:6,33:3,798

12 1 16
ml:9:3
Theo dé bai, s6 nguyén tir C bang s6 nguyén tir chua biét

15,19 17,72
12~ My

= My = 14 = X la nito

Cong thite don gian cua hgp chat 1a NH;CO;
Cong thitc phan tr cua hgp chit 1a NHHCO;.
b) Bai tap khéng cé 18i giai
2.56. Hoan thanh cédc phuong trinh hod hoc sau :
a) Bari oxit + ... — bari hidroxit
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b) Magie oxit + ... — magie sunfat + nudc
¢) Kali oxit + ... = kali cacbonat
d) Cacbon dioxit + ... = natri cacbonat + nudc
e) Luu huynh trioxit + ... — axit sunfuric
2.57. Biing phuong phép hod hoc 1am thé nao dé phan biét dugc :
a) Na,O va MgO. b) CaO va CaCOs;,.
¢) CO, vaN,. d) CO,, O, va N,.
2.58. C6 hén hop gém CO,, SO, va H,. Bing phuong phdp hod hoc 1am thé nao dé
thu dugc H, tinh khiét.
2.59. Viét phuong trinh hod hoc cua phan g tao ra mudi axit tir ba hogp chit.
2.60. Biing cich ndo ¢6 thé xdc dinh trong hén hop v6i muéi bari sunfat ¢6 mit
tap chat :
a) Bari cacbonat. b) Bari clorua.
2.61. Cho cdc phuong trinh hod hoc :

a) 250, + 0, Y205, 750,

b) 4Fe(OH), + O, + 2H,0 — 4Fe(OH);
¢) BaCO;4 + CO, + H,0 — Ba(HCO;),
Trong cic phan ung trén, phan ng nao la phan tng oxi hod, phan tng
hod hop ?
2.62. Dién chat thich hogp vao chd ... trong so d6 dé viét duge phuong trinh hod
hoc ding ?
a) Axit clohidric + ... — magie clorua + nuéc.
b) Axit clohidric + ... — nhom clorua + nudc.
¢) Axit sunfuric + ... — dong sunfat + nudc.
d) Axit sunfuric + ... = sat(111) sunfat + nudc.
e) Axit sunfuric (dac, néng) + ... = kém sunfat + nuée + khi sunfuro.
g) AXit nitric + ... — natri nitrat + nudc.
2.63. Hoan thanh so dé chuyén hod :
FeS —» SO, - SO; - H,50, — SO, = K,50; — SO,
> Na,SO,
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2.64. Phan biét cdc dung dich sau bang phuong phép hod hoc :

a) NaCl va H,SO, b) HCI va H,SO,

¢) HCl, HNO, va H,S0, d) HCI, KCl va H,S0,
2.65. Viét cdc phuong trinh hod hoc theo so d6 chuyén hod sau :

a) Ca — CaO — Ca(OH), — Ca(NOy),

b) Cu —» CuO —» CuSO,; = Cu(OH), —» Cu(l,

2.66. C6 cic chat CO,, O,, MgO, Na,O, H,0 va cic dung dich H,SO,, NaOH.
Nhimg trudng hgp nao ¢6 thé tic dung véi nhau timg doi mot. Viét phuong
trinh hoa hoc.

2.67. Tir cac chat CaO, K,CO;, H,0. Viét cic phuong trinh hod hoc diéu ché KOH.

2.68. Tir cic chat BaO, Na,O, CuSO,, Fe,(S0,);, H,O. Viét cic phuong trinh hod
hoc diéu ché céic bazo tuong ing.

2.69. Chi dung thém quy tim lam thé nio dé phan biét cic dung dich : KOH, KCl,
Ba(OH),, H,SO,. Viét cic phuong trinh hod hoc.

2.70. Chi dung thém phenolphtalein 1am thé nao dé phan biét dugc céc dung dich
NaOH, NaCl, Ba(OH),, H,SO,.

2.71. Chi dung thém thudc thir la dung dich NaOH c¢6 thé phan biét dugc cic dung
dich sau khong ?
a) NaCl va CuCl, b) MgCl, va FeCl,4

2.72. Ngudi ta ¢6 thé diéu ché khi H,S biing céch cho FeS tdc dung véi dung dich
HCI, tuy nhién khi thoit ra thuong ¢6 1an moét lugng nho khi HCI. C6 thé diing
chit ndo trong s6 cdc chat sau dé loai bo tap chit HCl ¢6 1dn trong khi H,S :
AgNO;, NaOH, NaHS, Pb(NO;),. Giai thich va viét phuong trinh hod hoc.

2.73. Tim ndng do mol cua dung dich H,SO, 30% (khéi lugng riéng 1a 1,22 g/ml).

2.74. Dung dich bao hod K,S0, ¢ 10°C ¢6 nong dd 1a 8,44%. Tinh d¢ tan cia
muoi nay ¢ cung nhiét do.

2.75. Do tan cia NaCl & 25°C 13 36 gam. Tinh néng do phin traim cta dung dich
bao hoa & cung nhiét do trén.

2.76. C6 bao nhiéu gam AgNO; sé két tinh tir 10 gam dung dich biio hoa & 80°C
duge 1am ngudi dén 20°C. Biét o tan cia AgNO; & 80°C 12 635 gam, & 20°C
l1a 228 gam.

2.77. Trong 1 ml dung dich X nong do 25% c6 0,458 gam chat tan. Xdc dinh khoi
lugng riéng cua dung dich X.
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2.78. Thém 30 ml dung dich natri cacbonat 38,6% (khoi lugng riéng Ia 1,1 g/ml) vao
100 ml dung dich canxi clorua 10,6% (khéi lugng riéng la 1,05 g/ml). Xdc dinh
néng do phin tram cia cdc chét ¢6 trong dung dich sau khi tach két tha ra.

2.79. Cho 500 gam dung dich H,SO4 néng do 25% vao 300 ml dung dich BaCl,
néng do 10% (khoi lugng riéng 1a 1,1 g/ml). Tinh ndng do phén trim cila cic
chit trong dung dich nhan dugc.

2.80. Tinh khéi lugng natri cin thiét cho vao 1 lit nuc dé thu duoc dung dich ¢6
nong do chat tan 1a 10%.

2.81. Dé chuin bi dung dich canxi clorua ngudi ta hoa tan 40 gam d4 voi (chita
3% tap chat khong tan) vao 400 ml dung dich axit clohidric 14% (khoi lugng
riéng 1a 1,078 g/ml). Tinh néng dé canxi clorua trong dung dich nhan duoc.

2.82. b6 100 gam dung dich axit clohidric 20% vao 100 gam dung dich natri
hidroxit 20%. Tinh s6 phan t&r NaCl va s6 phan tr nuée ¢6 trong dung dich
tao thanh.

2.83. Hon hop canxi cacbonat va kali sunfit nang 8,6 gam, trong d6 mudi cacbonat
chiém 40%, cho tac dung véi dung dich axit sunfuric lodng, du. Tinh ti khoi
hén hop khi nhan duoc so vai oxi.

2.84. Xdic dinh cong thirc phan tr cdc chat ¢6 thanh phan phin traim khoi luong
nguyén t6 nhur sau :

a) 36,51% Na ; 25,39% S ; 38,1% O.
b) 29,11% Na ; 40,51% S ; 30,38% O.
¢) 26,53% K ; 35,37% Cr ; 38,1% O.
d) 28,16% K ; 25,63% Cl ; 46,21% O.

2.85. Dung dich A chira axit nitric va axit sunfuric. Xdc dinh néng do phin tram
ctua mdi chat trong dung dich A, néu dé trung hoa 10 ml dung dich A cén
12,5 ml dung dich KOH 19% (khoi lugng riéng la 1,18 g/ml) ; con néu lay
10 ml dung dich A cho tiac dung v6i dung dich bari clorua du sé tao ra 2,33
gam k€t tua.

2.86. Xic dinh nong do phin tram axit photphoric trong dung dich nhan dugc khi
hoa tan 35,5 gam anhidrit photphoric vao 150 ml dung dich axit photphoric
85% (khoi lugng riéng la 1,7 g/ml).

2.87. Tur 8,25 lit dung dich natri hidroxit 0,2M dem lam bay hoi nuée cho dén khi thu
duoc dung dich natri hidroxit 15% (khai luong riéng 1a 1,1 g/ml). Tinh thé tich
dung dich nhan dugc.

2.88. Cho mot luong khi hidro du di qua bot dong(Il) oxit nung néng. Phan ing
xong, chét rin thu dugc dem lam nguoi, khéi lugng ciia né giam di bao nhiéu
lan so véi ban dau.

2.89. Cho A gam bari oxit tan hoan toan vao B gam nudc nhan duge dung dich.
Tinh C% cia dung dich thu duge theo A, B néu coi Dy o = 1 g/ml).
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2.90. C6 5 gam hén hgp canxi va canxi oxit, khi cho 1 gam hén hgp phan ing véi
nuée thu duge 224 ml khi hidro (dktc). Tinh thanh phin phin tram khdi
luong cua canxi trong hén hop va tinh khéi lugng cia nudc da phan dng véi |
gam hon hop.

2.91 Hoa tan 6,2 gam natri oxit vao 100 gam nuGe thu duge dung dich 1. Lay toan
bo dung dich 1 tron véi dung dich axit clohidric néng d6 10% thu duge dung
dich 2 ¢6 moi truong trung tinh. Tim néng do phdn tram cuta cdc chat trong
dung dich 1 va dung dich 2.

2.92 Tinh thé tich dung dich natri hidroxit 8% (khoi lugng riéng 1a 1,09 g/ml) cin
thiét dé€ trung hoa hoan toan 100 ml dung dich axit sunfuric, néu biét ring
khi cho 10 ml dung dich axit trén tic dung véi dung dich bari clorua du s¢
thu duoc 0,233 gam két tua.

2.93. Cho 8 gam MgO vao 100 gam dung dich HCI 18,25%. Viét phuong trinh hoi
hoc va tinh néng d6 phén tram céc chat ¢6 trong dung dich thu duoc.

2.94. Ngudi ta dung 100 ml dung dich H,SO, 3M dé tdc dung vira di v6i 11,1 gam
hén hop MgO va Al,O4. Viét phuong trinh hod hoc va tinh thanh phian phin
tram vé Khoi lugng mai oxit trong hén hop diu.

2.95. B¢ hoa tan hoan toan 5,1 gam mot oxit cin dung vira di 150 ml dung dich
HCI 2M. Viét phuong trinh hoa hoc va tim céng thifc oxit trén.

2.96. D¢ hoa tan hoan toan 22,7 gam hén hop Zn va ZnO céin ding vira da 300 ml
dung dich H,SO, 1M (lodng).
a) Tinh thanh phéin phén tram vé khéi lugng cta cic chit trong hdn hop trén.
b) Tinh thé tich khi (dktc) thu duoc.

¢) Néu dem hoa tan hoan toan hén hop trén trong H,S0, dic, néng, du ¢6 thé
thu duoc bao nhiéu lit (dktc) khi SO,.
2.97. C6 dung dich H,SO, 4,9%.

a) Cin dung bao nhiéu gam dung dich KOH 2,8% dé trung hod 200 gam
dung dich trén.
b) Néu dung dung dich NaOH 4% dé trung hoa 300 gam dung dich axit trén
thi sau phan tng thu duge dung dich mudi ¢6 nong do bao nhiéu %.

2.98 Cho 22,2 gam hén hgp X gém MgO, CuO, Al,O; hoa tan trong dung dich
NaOH du, sau phan tmg con lai 12 gam chét ran. Néu dé hoa tan hoan toan

11,1 gam hén hgp trén trong dung dich HCI 2M thi cin 250 ml dung dich.
Tinh thanh phéan phan tram vé khéi lugng cta hoén hop.
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B. KIM LOAI

. KIEN THUC TRONG TAM TINH CHAT HOA HOC
1. Dai cuong vé kim loai * Tac dung véi phi kim :
lD
TINH CHAT VAT LI 2Cu+0, — 2Cu0
*Tinh déo ; i
i 2Na + Cl, —— 2NaCl
*Tinh dan nhiét ;
0
“Tinh d&n dién : Mg+S ——> MgS
*Anh kim, ... * Tac dung véi dung dich axit :
Mg + stod > MQSO4 + H?T
* Tac dung véi dung dich mudi :
Zn + CuSO, — ZnSO, + Cu|
DAY HOAT DONG HOA HQC CUA KIM LOAI
K, Na, Mg, Al, Zn, Fe, Pb, (H), Cu, Ag, Au
2. Nhom

SAN XUAT NHOM
Tur quang boxit : dién phan hén hgp nong chay nhém oxit va

criolit : 2A1,0, — 4Al + 30,

2Al +

TINH CHAT VAT LI
Mau trdng bac, nhe ;
déo ; dan nhiét va <: - IZD
dan dién tét,...
¢ : * Tac dung véi dung dich axit

TINH CHAT HOA HOC
* Tac dung véi phi kim :

0
4N+ 30, =5 2410,

(4]
2AI + 3Cl, ——> 2AIC,

3H3304 — AIE(SOJ}J +3 HET

* Tac dung véi dung dich mudi :

2Al + 3CuSO, — Al,(SO,); + 3Cu
* Tac dung véi dung dich kiém :
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,T
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3. Sat
TINH CHAT HOA HOC

* Tac dung véi phi kim :

0

TINH CHAT VAT LI {
3Fe + 202 —_— F3304

Mau trang xam ; co "
tinh nhiém tur ; déo ; C: SAT ,:'> 2Fe + 3Cl, —-ti) 2FeCl,
dan nhiét va dan Fe 0

Fe+S—t—->FeS

dién, ...
* Tac dung vdi dung dich axit :
Fe + 2HCl — FeCl, + H,T
* Tac dung vdi dung dich mudi :
\/ Fe + CuSO, — FeSO, + Cul
HOP KIM CUA SAT
Gang : Ham lugng cacbon 2 - 5% Thép : Ham lugng cacbon < 2%

Tinh chét : Gion, khong rén, khéng dat mong | Tinh chat : Dan hdi, cing, déo,...
dugc.
San xuat : Trong 16 cao San xuat : Trong 10 luyén thép

Nguyén tic : CO khir c4c oxit clia sat & nhiét do | Nguyén téc : Oxi hoa cac nguyén t6 C, Mn,
Si, S, P... ¢6 trong gang.

(o]
ca0: 3C0 + Fe,0, ——» 2Fe +3CO,

o
TU LIEVU BO SUNG

PHAN UNG NHIET NHOM
O nhiét do cao, nhom dé dang phan {ng véi nhiéu oxit kim loai nhu oxit cta sit,
mangan, crom, niken... tao ra kim loai tu do. Céc phan {ng dé thudng toa ra nhiéu
nhiét, nhiét lugng do phéan dng toa ra lam néng chay céc kim loai.
Thi dy : 2A1 + Fe,0; ——> ALQ, + 2Fe

2A1 + Cr,0; — > AL, + 2Cr
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Phan ting cua nhéom véi oxit kim loai goi la phan ng nhiét nhom. Trude kia, nguai
ta thuong dung hén hgp gdbm 25% Fe,0, va 75% Al (hon hgp tecmit) dé han nhanh va
ngay tai chd nhiing chi tiét bing sit.

PHEN CHUA VA VAI TRO CUA NO

Nhom sunfat c¢6 thé két hgp vdi sunfat cia kim loai kiém tao thanh muéi kép
ngam nudc dang M,Al,(SO,),.24H,0 thuong duge goi la phén nhém.

Phén nhém — kali (thuong duge goi 1a phén chua) ¢6 thanh phan K,S0,.Al,(SO,),.
24H,0, la hgp chit ¢ dang tinh thé khong c6 mau, c6 vi hoi chua va chat ; n6 tan duge
trong nudc. Cong dung chu yéu la dung trong cong nghiép gidy, nhudém, thudc da va
lam trong nude. Nhiing cong dung nay déu xuit phat tir ché mudi nhém thiay phan
kha manh trong nudc tao thainh nhém hidroxit. Khi nhuém vai, hidroxit dé duge sg¢i
vai hdp phu va gitt chit trén sgi sé két hgp véi pham nhuém tao thanh mau bén. Tic
dung dinh trong nudc 1a do hidroxit d6, véi bé mit rit phat trién, hip phu cic chit lo
ling & trong nude kéo chiing cing ling xuéng dudi. Trong cong nghiép gidy, phén
nhém (hay nhéom sunfat) duge cho vao bot gidy cung véi muéi dn ; nhém clorrua duge
tao nén do phan tng trao déi, bi thiy phin manh hon tao nén hidroxit. Hidroxit nay
sé két dinh cac sgi xenluloza véi nhau lam cho gidy khong bi nhoe muyc khi viét.

Phén nhéom — kali dude diéu ché biang cach két tinh tit hdon hdp dung dich nhéom
sunfat va kali sunfat ¢6 cing mét nong dé mol.

SAN XUAT NHOM

Nhom dude san xuit vdi quy mé cong nghiép vao cudi thé ki 19 bing phuong phap
dién phan hén hgp noéng chay cia Al,O4 va NagAlFg (eriolit). Phuong phap dién phan
hén hgp néng chay dé la phat minh gian nhu déng thai nhung déc lap nhau cia hai
nha khoa hoc ngusi My va ngudi Phap vao nam 1885. Dé san xuit 1 tin nhém can
tiéu ton khoang 2 tin Al,O,, 50 kg Na,AlF;;, 40 kg than lam cye duong va 20000 kW/h
dién. Nhu vay viée san xuit nhom cdn tiéu ton nhiéu dién ning.

Trude d6, nguoi ta diéu ché nhéom bing cach dung kim loai kiém khit muéi nhom
clorua khan ¢ trang thai néng chay. Bdi vay lic d6 gia thanh ctia nhém cao dén ndi
nhém chi duge dung lam d6 trang sic.

PIEU Gi XAY RA KHI CHO Fe TAC DUNG VOI DUNG DICH AgNO, DU
DAu tién, xay ra phan ing : Fe + 2AgNO; — Fe(NO,), + 2Agl
Khi ¢6 du AgNO, da xay ra phan lng :
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Fe(NO,), + AgNO, - Fe(NO,), + Agl
Nhu vay, phuong trinh tong cong nhu sau :
Fe + 3AgNO, - Fe(NO,), + 3Agd
Tuong ty, khi cho dung dich muéi FeCl, tac dung véi dung dich AgNO, du c6 thé
Xay ra:
— Phan ting cia muéi sat(I) véi muéi bac tao ra muéi sat(III) va kim loai bac két taa.

— Phan dng ctia mudi bac véi mudi clorua tao ra két tua bac clorua AgCl.

OXIT CUA MANGAN

Mangan tao thanh nhiéu oxit nhu MnO, Mn,0,, MnO,, Mn,0; va oxit hdn tap
Mn,0,. Cac oxit MnO va Mn,O, la cic chit rin thé hién tinh chit cia oxit bazo,
nhung khong tan trong nude. MnO, duge coi la oxit ludng tinh, né khéng tan trong
nudce, nhung tinh oxit axit va oxit bazo déu yéu. MnO, la chit oxi hoa manh (thi du dé
dang tac dung véi axit HCI dic tao thanh khi Cl,). Mn,0; 1a chét 16ng giong dau, mau
thim, 12 oxit axit cua axit pemanganic HMnO, (kali pemanganat KMnO, 1a mudi cua
axit nay).

Il. BAI TAP

1. Bai tap tric nghiém
2.99. Dung dich CuSO, tic dung dugc véi tit ca kim loai trong day
A. Al, Fe, Cu. B. Mg, Fe, Ag.
C. Mg, Zn, Fe. D. Al, Hg, Zn.
2.100. Cho day kim loai Na, Mg, Fe, Cu, Al. So kim loai trong day phan img dugc
vGi dung dich HCl 1a
A.2. B. 4. B D. 1.
2.101. Cic chit vira tic dung duge véi dung dich HCI vira tic dung duge véi dung
dich AgNO; Ia

A. Al,O3, CuO, Fe. B. Mg, Al, Zn.

C. Zn, Fe, Cu. D. CuO, Ca, Ba.
2.102. Kim loai Fe tac dung dugc véi 2 dung dich nao sau day ?

A. Na,CO,, CuCl, B. CuCl,, Pb(NO;),

C. Pb(NO;),, KNO; D. CaCl,, Mg(NO;),
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2.103. Cho mdt dinh sét vao dung dich CuSO, thiy ¢6 Cu dé bam trén dinh sit.
Cho Cu vao dung dich AgNO; c6 Ag mau tring bac bim trén bé mit kim
loai. Dua vao cédc két qua trén, ¢é thé xép thir tr khi ning hoat dong hod hoc
tang din cdc kim loai Fe, Cu, Ag theo day nao cho sau day ?

A. Cu, Fe, Ag. B. Cu, Ag, Fe.
C. Ag, Cu, Fe. D. Fe, Cu, Ag.
2.104. Kim loai Al khong phan tng dugce véi dung dich
A. H,SO, loang. B. NaOH.
C. KOH. D. H,SO, dac, ngudi.
2.105. Quang boxit la nguyén liéu dung dé diéu ché kim loai
A. dong. B. natri. C. nhém. D. canxi.

2.106. Nguoi ta khong ding phuong phép nio sau day dé chong dn mon kim loai ?
A. Cach li kim loai véi moi trudng xung quanh.
B. Dung hop kim chong gi.
C. Dung chat kim ham.
D. Ngam kim loai trong nuée.
2.107. Dé giir cho dao sit khong bi gi ngudi ta khong dung cdch ndo sau day ?
A. Boi 1én bé miit dao mot 16p dau nhon.
B. Boi lén bé mat dao mot 16p ma.
C. Boi 1én bé mit dao mot 16p kem gidt .
D. Boc dao bing gidy diu.
2.108. 0,4 gam mo6t kim loai chira 6,02.10° nguyén tir. Kim loai dé la
A. Na. B.K. C.Ca. D. Mg.
2.109. Hoa tan hoan toan 2,52 gam mét kim loai bang dung dich H,SO, loang, thu
dugce 6,84 gam muoi sunfat. Kim loai da ding la
A. Mg. B. Al. C. Fe. D. Zn.
2.110. Cho 12,8 gam bot déng vao 100 ml dung dich AgNO; 0,2M. Sau khi két
thic phan ing dugc m gam chdt rin. Gid tri ciiam la
A. 2,16. B. 14,32, C.64. D. 12,16.
2.111. Ngam 11,2 gam bot Fe vao 200 ml dung dich CuSO,, sau khi phan g xay
ra hoan toan, loc lay phan kim loai rira sach lam kho can niang 11,44 gam.
Néng do mol cua dung dich CuSO, la
A. 0,3M. B. 1,5M. C. IM. D. 0,15M.
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2.112. Ngam thanh Fe vao dung dich chira 0,04 mol Cu(NO;), mot thoi gian, 1dy

thanh kim loai ra thay trong dung dich chi con chira 0,01 mol Cu(NO;),. Gia
st kim loai sinh ra bam hét vao thanh sit. Khéi lugng dung dich thu dugc sau
phan tng so v6i dung dich ban dau

A. giam 0,24 gam. B. giam 0,16 gam.

C. tang 0,24 gam. D. tang 0,16 gam.

2.113. Cho 0,52 gam b0t kim loai R (hod tri II trong hgp chit) vao 100 ml dung
dich AgNO; 0,12M. Sau khi phan ting xay ra hoan toan thu duge 1,426 gam
hén hop 2 kim loai va dung dich X . Kim loai R 1a
A. Cu. B. Zn. C. Pe. D. Al

2.114. D6t chdy m gam kim loai R trong lo dung khi clo du, sau phan ng thu
duoc 19,5 gam mudi rin va thé tich khi giam di 4,032 lit (dktc). Kim loai R 1a
A. Al B. Zn. Cre D. Cu.

2.115. Cho 20 gam hén hgp Cu va Zn vao dung dich HCI (du). Sau khi phan tng
xay ra hoan toan, thu dugc 4,48 lit khi H, (dktc) va m gam kim loai khong
tan. Gid tri cia m l1a
A. 7. B. 64.

C.6,5. D. 8.

Dap an bai tap trac nghiém

299.C

2.100.B

2.101.B

2.102.B

2.103.C

2.104.D

2.105.C

2.106.D

2.107.C

2.108.C

2.109.C

2.110.B

2111.D

2.112.A

2.113.B

2114.C

2115.A

2. Bai tap tu luan
a) Bai tap c6 loi giai
2.116. Lay vi du m6t mudi tan trong nudc, khi tic dung véi bari clorua ciing nhu
vGi lugng du kiém déu tao ra chat két tha. Viét cdc phuong trinh hod hoc.
Bai giai :
FeSO, + BaCl, - BaSO,{ + FeCl,
FeSO, + 2NaOH — Fe(OH),4 + Na,SO,



2.17. Kim loai A phéan tng v6i don chét khi B (c6 ti khoi so véi khong khi 16n hon
1) tao ra chat ran D. Khi hoa tan D trong dung dich axit clohidric tao ra mugi
E. Mudi E cho tic dung v6i dung dich natri hidroxit tao ra két tua F. Khi
nung két tha F & nhiét do khoang 800°C lai tao ra D. Tim céc chit A, B, D, E,
F : néu biét trong D c6 chita 60% kim loai A. Viét cdc phuong trinh hod hoc.
Bai giai :
Khi B la O,, D la oxit. Bat cong thic D 1a A,O, véi khéi lugng mol nguyén
2a

trctaAlda.Tacé6;: ——.100=60 = a=12x
(2a + 16x)

Nghiém hgplikhix=2;a=24 = A la Mg
D 1a MgO ; E 1a MgCl, ; F 1a Mg(OH),

2Mg + 0, —— 2MgO
MgO + 2HCl — MgCl, + H,0
MgCl, + 2NaOH — Mg(OH), |+ 2NaCl

Mg(OH), —“— MgO + H,0
2.118. Hoa tan hoan toan kim loai A (¢6 hod tri I trong hop chit) vao nuéc, iy
dung dich thu duge cho tic dung v6i dung dich MgSO, du, thu duge két tua
D. Loc ldy két tha D r6i hoa tan két tia trong mot lugng vira di dung dich
HBr. Dung dich thu dugc dem lam bay hoi dén khoi luong khong doi thu
dugc chdt ran E. Viét cic phuong trinh hod hoc va xdc dinh cong thitc céic
chat A, D, E biét rang khoi lugng chét ran E thu duge gip 4 1dn khoéi luong

chiat A dem phan ing.
Bai giai :
2A +2H,0 = 2A0H + H,T (1)
2A0H + MgSO,; — A,S0, + Mg(OH), (2)
Mg(OH), + 2HBr — MgBr, + 2H,0 (3)

D la Mg(OH), ; E 1a MgBr,
Theo cic phuong trinh (1), (2) va (3) :
Ci 2M, gam A thu duoc 184 gam MgBr,
Cim gam A thu duge 4m gam MgBr,
184m
2.4m

=>M,= =23 = Kim loai A la Na
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2.119. Khi hoa tan m gam kim loai Al trong dung dich HCI du thay thodt ra V| lit
khi H, (dktc). Néu ciing 1dy m gam M cho tic dung véi dung dich HCI du
thdy thodt ra V, lit khi H, (dktc). Biét V| = 3,06 V,. Tim kim loai M.

¢¢¢¢¢

2Al + 6HCI — 2AICl, + 3H,T (1)
M + xHCI - MCI_+ %HZT (2)

S6 mol H, thu duge ¢ (1) : ny = 0,0556m

S6 mol H, thu duge ¢ (2) : n, = %nm=

ViV, =3,06V, = n, = 3,06n,
a5 DN . op s

0.5x. -

M
Nghiém hop li khi x =2, M la mangan.

2.120. Nhiing mot vién bi kém nang 20 gam vao dung dich axit clohidric néng do
15%. Khi duong kinh vién kém giam di 2 lan thi nong d¢ axit trong dung
dich nhin duge con lai 1a 10%. Tinh khéi lugng dung dich axit ban ddu dem
phan img.

Bai giai :

Khi duong kinh vién kém giam di 2 lan thi khéi lugng vién bi kém giam di 8
1an, nhur vay khoi lugng kém khong tan 1a % = 2,5 (gam).

Khéi lugng kém da tan vao dung dich la : 20 - 2,5 = 17,5 (gam)
Zn + 2HCl — ZnCl, + H,1

Khoi lugng HCI tham gia phan img = %.2.36,5 ~ 19,65 (gam)

- 55)
Khoi lugng H, thoat ra = %.2 =~ (0,54 (gam)

bit khoi lugng dung dich axit ban diu la m (gam), khoi lugng HCI trong
dung dich ban dau la 0,15m (gam).

Khoi lugng HCI trong dung dich sau phan =0,1(m + 17,5 - 0,54)
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Tacé: My trong dung dich ddu — MyCl sau phin img = My phin (mg
0,15m = 0,1(m + 16,96) = 19,65
= m=426,9 (gam).

2.121. C6 hai thanh kim loai M véi khoi luong bang nhau, cho thanh thit nhat vao
dung dich mudi Q(NOy),, cho thanh thit hai vao dung dich R(NO;),. Sau mot
thoi gian phan ing, ngudi ta lay hai thanh kim loai ra, rira sach, dem cén réi
so vGi khoi lugng ban ddu thdy ¢ thanh kim loai thir nhat khoi lugng giam
X%, con @ thanh thi hai khoi luong tang y%.

a) Vi€t phuong trinh hod hoc cua cdc phan ing.

b) Bi¢t M ¢6 khoéi lugng mol 1a M (g/mol) va M ¢6 hoa tri II trong hgp chat ;
kim loai Q trong mudi Q(NO;),, kim loai R trong mu6i R(NO;), c6 khoi
lugng mol ldn luot 1a Q (g/mol) va R (g/mol) ; cho ring luong kim loai M
tham gia phan (g trong hai thi nghiém bing nhau va toan bo lugng kim loai
sinh ra bam hoan toan vao thanh kim loai. Tim M theo x, y, Q, R.

11111

a) 2M +nQ(NO;), = 2M(NO,), + nQ (1)
2M + nR(NO;), = 2M(NO;), + nR (2)
b) M+ Q(NO;);, > M(NO;), +Q (3)
M + R(NO;), > M(NO;), +R 4)

Dat khoi lugng thanh kim loai ban dau 1a 100 gam

Dit s6 mol cia M tham gia méi thi nghiém la n

Theo (3), khoi lugng thanh kim loai giam : Mn = Qn = x (I)
Theo (4), khéi lugng thanh kim loai tang : Rn = Mn =y (II)

Mn —
H—Q":f:,M= Rx +Qy

Lay (I) chia cho (II), tacé :
yd o Rn — Mn y X +y

2.122. Cho x gam kim loai natri vao 100 gam dung dich natri hidroxit 20%, thu
duoc y gam dung dich natri hidroxit 40%.
a) Tim tri sO X, y.
b) Tinh néng do mol cta dung dich natri hidroxit 40%, néu biét thé tich cua
dung dich nay nho hon 7 ldn thé tich cta dung dich axit sunfuric 1M cén
thiét dé trung hoa né.

Bai giai :
a) 2Na +2H,0 — 2NaOH + H,T
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42”3" = 1,739 (zam) NaOH va 2 = 0,043x (gam) H,

Khoi lugng NaOH trong dung dich = (20 + 1,739x) gam
Khéi lugng dung dich nhéan duoc :
y =100 + x = 0,043x = (100 + 0,957x) gam
20+ 1,739x

Tacéd: =04 =>x=14,74
100 + 0,957x

Khoi lugng dung dich : y = 114,11 gam

Khoi lugng NaOH trong dung dich méi = 45,63 gam hay 1,14 mol NaOH
b) H,SO, + 2NaOH — Na,SO, + 2H,0

S6 mol H,S0, = 0,5.s6 mol NaOH = 0,57 mol

Thé tich dung dich H,S0, = g = 0,57 lit)

Tir x gam Na tao ra

Thé tich dung dich NaOH = % (lit)
" i . 0,57 .
Nong dé mol cua dung dich NaOH = 1,14. S = 14 (mol/lit).

2.123. Cho kim loai natri (c6 du) tic dung véi dung dich axit photphoric. Khoi lugng
hidro thodt ra bang 5% khoi luong dung dich axit ban ddu. Tinh néng do phin
tram cta dung dich axit trén.

Bai giai :
2H;PO, + 6Na — 2Na;PO, + 3H,1 (1)
2H,0 +2Na— 2NaOH + H, 1 (2)

Dat néng do axit la x%, khoi lugng khi H, tichralay
Khéi luong dung dich axit Ia : % =20y gam

¢6 chira 0,2xy gam H4PO, va (20y - 0,2xy) gam H,O

Theo phuong trinh (1) va (2) : khoi lugng H, tich ra tuong tng la 0'92;}';6
i 20y - 0,2xy .
18
: . 0,2xy.6 , 20y-0,2xy _ -
Tacé: 932 - 3 =y =>X=22%.
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2.124. Hoa tan hoan toan 23,8 gam hon hop gém 3 kim loai 1a X, Y (¢6 hod tri |
trong hop chit) va Z (c6 hoa tri II trong hgp chat) trong nuée thu duge dung
dich D va 5,6 lit (dktc) khi H,. Dé trung hoa dung dich D céin vira da V ml
dung dich HCI 2M.

a) Tim V.

b) Tim s6 gam mu6i khan thu duge néu dem c6 can san phim sau trung hoa.
Bai giai :

a) Ta dung ki hiéu M dai dién cho 2 kim loai X, Y

2M + 2H,0 — 2MOH + H,T (1)
MOH + HCl - MCl + H,0 (2)
Z + 2H,0 — Z(OH), + H,T (3)
Z(OH), + 2HCl — ZCl, + 2H,0 (4)

Xét (1) va(2); (3) va (4) thdy : nyy =2. ny, = % =0,5 (mol)

Thé tich dung dich HCI = 02—5 =0,25 (lit) =250 ml

b) S6 mol géc Cl = s6 mol HCI = 0,5 mol.
Khoéi lugng muéi clorua = khéi lugng kim loai + khéi lugng géc clorua
=238 + 0,5 .35,5 = 41,55 (gam)

2.125. Trén hai dia can cia mot can ki thuat dat hai c¢6c giong nhau dung dung
dich axit sunfuric loang. Cin & vi tri thang bang. Cho mét miéng sat nho vao
cOc 1, con coc 2 cho miéng nhom nho. Hai miéng kim loai ¢6 khoi lugng
bang nhau. Cin s€ léch vé bén ndo sau khi hai miéng kim loai tan hoan toan.
Giai thich bing tinh todn.

Bai giai :
Fe + H,S0, = FeSO, + H,T (1
2Al1 + 3H,S0, = Al,(SO,); + 3H,T (2)

Vi khéi lugng ctia hai miéng kim loai nhu nhau, nén cén sé léch vé bén nao
tay thudc vao khoéi lugng H, thodt ra. Pat khoi lugng hai miéng kim loai la
m.

2 m
gmﬁ, = 2 gam

C

Theo (I),tacéd: ny, =ng, = my =

69



3 3
Theo (2), ny. = =Ny = My. = —.— My = — gam
(2), Ny, = 20 Hy= 5 A= e

Nhu vay trong phan ing (2) khéi lugng H, tiach ra tir Al nhiéu hon, vi thé
can sé€ léch vé phia c6c chira miéng sat.

2.126. Hon hgp X gébm Fe,0; va Fe;0,. Tim thanh phédn phdn tram vé khéi luong
cua hai oxit trong hén hop trén, biét khi cho X tic dung véi dung dich HCI
du, ta dugc mét dung dich trong d6 néng do mol cia mudi sat(III) gip 3 ldn
néng do mol ctia mu6i sat(Il).

Bai giai :
Fe,0; + 6HClI — 2FeCl; + 3H,0 (1)
Fe;0,4 + 8HCI — 2FeCl; + FeCl, + 4H,0 (2)
bat s6 mol Fe,04 va Fe;0, lax, y
Theo (1), (2) s6 mol FeCl; lan luot la 2x va 2y ; s6 mol FeCl, lay
Taco: 2x+2y=3y= y=2x
160x

= % Mg, = . 100% = 20,41%
Fe203 7 160x + 232y

%m0, = 100% - 2041% =79,59%.

2.127. Hoa tan 10 gam hén hop X gém Mg, Zn, Fe vao 200 ml dung dich HCI
1,4M. Dén 1/2 lugng khi thu dugc qua 6ng sit dung m gam CuO nung néng
cho dén khi phan tng hoan toan thu duogc 14,08 gam chét rin Y. Viét cic
phuong trinh hod hoc va tinh m.

.....

S6 mol HCl = 0,2.1,4 = 0,28 (mol)
Pat M la ki hiéu kim loai dai dién cho 3 kim loai trén
M + 2HCl — MCl, + H,T (1)

Vi E“—-—"O,ls':ll“ < = nén 2ny, > 0,3 mol
65 T 24

= Axithét; nyy, = 228 = 0,14 (mol)

Dién vao 6ng st 0,07 mol H,

H, + CuO — Cu + H,0 (2)
Gia sir CuO hét thi chét rin Y chi ¢6 Cu (14,08 gam)
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= ng, = 298 _ 0,22 (mol) >0,07mol  (vo 1)

64
Vay thuc t€ H, hét, s6 mol hén hop Y gém :
14,08 - 0,07.64

Ney = Ny, = 0,07 mol ; neyo g = 20 =0,12 (mol)

m = (0,07 + 0,12).80 = 15,2 (gam).

2.128. Cho hén hgp gébm Fe va Mg niing m gam tdc dung hét véi khi clo (du) thu
dugc a gam hén hgp mudbi clorua. Lay toan b lugng mudi clorua trén cho téic
dung v6i dung dich NaOH (loang, du) thu duge két tia. Loc lay két tha roi
dem nung dén khi khéi lugng khong déi thu duge (m + 0,96) gam chit rin.
Viét cdc phuong trinh hod hoc va 1ap biéu thic tinh a theo m.

-----

Céic phuong trinh hod hoc :
2Fe + 3Cl, — 2FeCl,
Mg + Cl, —» Mg(Cl,
FeCl; + 3NaOH — Fe(OH);3+ 3NaCl
MgCl, + 2NaOH —Mg(OH)4+ 2NaCl

2Fe(OH); —~—> Fe,0; + 3H,0

Mg(OH), —~— MgO + H,0
Cdch 1 : Khoi luong chat rin (oxit) =m + 0,96 = khai lugng kim loai + khéi luong oxi

= Khoi lugng oxi = 0,96 gam ; S6 mol nguyén tr oxi = 01—26 = 0,06 (mol)

Tu cac PTHH trén
= S6 mol géc clorua = 2.s6 mol nguyén tir oxi trong oxit =2. 0,06 =0,12 (mol)
Vi khoi lugng mudi clorua = khoi lugng kim loai + khoi lugng goc clorua
= a=m+ 35,5.0,12 = m + 4,26.
Cdch 2 : Dit s6 mol Fe, Mg trong hén hop ddu la x, y. Tacé :
Khoi lugng cac kim loai la : 56X + 24y =m (I
Khéi luong cic oxit thu duge la: 80x + 40y =m + 0,96 (1I)
Lay (IT) trir (I) = 24x + 16y = 0,96 = 3x +2y =0,12
Khéi luong mudi clorua :
a=162,5x + 95y = (56x + 24y) + 35,5(3x + 2y) = m + 4,26 (gam).
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2.129. Cho m gam hon hgp bt Zn va Fe vio lugng du dung dich CuSO,. Sau khi

két thiic cdc phan (g, loc bo phan dung dich thu duge m gam bot rin. Tinh
thanh phan phan trim khéi lugng ctia Zn trong hon hgp dau.

Bai giai :

Zn + CuSO, —> ZnSO, + Cu
Fe + CuSO; — FeSO, + Cu
Goi s6 mol Zn va Fe trong hén hop ban déu la x, y

Tacd: 65x + 56y =m (I
Theo phuong trinh, tong s6 mol Cu tao ra la (x + y) mol
Taco: 64.(x+y)=m (II)
Giai hé 2 phuong trinh (I) va (II) = x = %
65.
%my, = —12.100% = 90,28% .
m

2.130. Hon hop X g6ém sit va kém nang 1,77 gam. Cho toidn bé hén hop X vio

50 ml dung dich HCI 1M. Tinh thé tich khi H, (dktc).

Bai giai :
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Fe + 2HCl — FeCl, + H,T

Zn + 2HCl — ZnCl, + H,T
S6 mol HCI = 0,05.1 = 0,05 (mol)
(Vi khong biét toan bo heong kim loai ¢é tan hét trong axit hay khéng ta can
chitng minh diéu dé dé biét thé tich H, duoc tinh theo gid tri nao)
S6 mol ctiia hén hop nim trong khoang tir :

LA =0,0272 (mol) — L =0,0316 (mol)
65 56

Dé hoa tan luong hén hop X trén cin s6 mol axit gdp doi, tic 1a lugng axit
nam trong khodng tir 0,0272.2 (mol) = 0,0544 — 0,0316.2 = 0,0632 (mol)
Thue &€ s6 mol axit = 0,05 mol
=> Hén hop X khong tan hét = Thé tich H, sinh ra dugc tinh theo s6 mol axit
S6 mol H, = 0,5. s6 mol axit = 0,5.0,05 = 0,025 (mol)

= Thé tich H, = 0,025.22,4 = 0,56 (lit).



2.131. Ba oxit sit thudong gip 1a FeO, Fe,0,, Fe;0,.

a) Hon hop Y gbém hai oxit trong s6 ba oxit trén. Hoa tan hoan toan hén hop
Y trong dung dich HCI du, thu dugc dung dich trong d6 s6 mol muéi sat(I1I)
gdp 6 lan s6 mol mudi sit(Il). Viét phuong trinh hod hoc cta cdc phan g
Xdy ra va tim ti 1&¢ s6 mol ctia 2 oxit trong hén hop Y.
b) Hon hop Z gbém ba oxit sit trén. Dé hoa tan hoan toan m gam hén hop Z cén
vira di 270 ml dung dich HCI 2M, sau phan tmg thu duge 30,09 gam hén hgp
mudi sit clorua. Tim m.

Bai giai :
a) Hén hop Y ¢6 thé gébm FeO va Fe, 05 ; FeO va Fe;0, ; Fe,0; va Fe;0,

FeO + 2HCI — FeCl, + H,0 (1)
Fe,0; + 6HCl — 2FeCl, + 3H,0 (2)
Fe,0, + 8HCI — FeCl, + 2FeCl; + 4H,0 (3)

Néu Y gém FeO va Fe,0; sé xay ra phuong trinh (1) va (2). Bat s6 mol 2
oxit lan Iuot laa va b

=> S6 mol mudi sat(Il) va muoi sat(I111) 14n luot 12 a va 2b

Tacé : 2b = 6a

Til¢ s6 mol FeOvaFe,O;la:a:b =1:3

Néu Y gém FeO va Fe;0, sé xay ra phuong trinh (1) va (3). Bat s6 mol 2
oxit lan luot la x va y

= S6 mol mudi sat(Il) va mudi sat(I11) 1n luot 1a (x + y) va 2y

Ta c6 : 2y = 6(x + y) (Trudong hop nay khong xay ra)

Néu Y goém Fe,0, va Fe;0, s€ xay ra phuong trinh (2) va (3). Bat s6 mol 2
oxit lan luot lan vim

= S6 mol mudi sat(I) va mudi sat(111) 1an luot 1a m va 2(n + m).
Tac6:2(n+m)=6m=>n=2m

Ti 1€ s6 mol Fe,O;va Fe;O la:n: m=2:1.

b) Céch I : nye =0,27.2 = 0,54 (mol)

Theo cdc phuong trinh (1), (2), (3) :

0,54
N0 = %n,,m = == =0.27 (mo)
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Theo dinh luat BTKL : mg, + m_ ., = M6 + Myse sinh ra

= M =Mu6 + Myge sinhra ™ Maxit

m = 30,09 + 18.0,27 - 36,5.0,54 = 15,24 (gam).

Cach 2 : Khi phan ing véi HCI thi

FCO — FCCI:._- : FC::_O3 —> 2FCC|3: Fc_;O_; —> FCCI}ZFCC';

1 0,54

goc clorua = 5

b | —

= nDlrmg oxit =

Mg = Mgy + My trong oxit — Mmuéi clorua ~ Mgée clorua + My trong oxit

m = 30,09 - 35,5.0,54 + 16.0,27 = 15,24 (gam).

Cach 3 : Dit s6 mol FeO, Fe,0;, Fe;0, trong hén hop Z lin lugt lax, y, z
Tacod:72x + 160y + 232z=m (I

Theo cic phuong trinh (1), (2), (3),tacé :

Téng s6 mol HCI = 2x + 6y + 8z = 0,54

= Xx+3y+4z=0,27 (II)
Téng s6 gam mudi sit thu duge : 127 (x + z) + 162,52y + 2z) = 30,09
= 127x +452y + 325z = 30,09 (I1I)

Nhin ca hai v& (IT) v6i 55 = 55x + 165y + 220z = 14,85  (II')
Lay (1) trir i (II") = 72x + 160y + 232z = 15,24
So sénh biéu thitc trén véi () = m = 15,24 gam.

2.132. Hén hop X gébm FeCl; va CuCl, hoa tan trong nudc tao ra dung dich A.
Chia A lam hai phdn bing nhau. Phdn 1 cho tic dung véi dung dich
AgNO; dur tao ra 17,22 gam két tia. Phin 2 cho tic dung véi V ml dung
dich NaOH 2M (lugng vira da). Két tua dem nung dén khoi luong khong
dé6i thu dugce chét ran ning 4 gam.

a) Tinh khéi lugng FeCly va CuCl, trong hén hop X.

b) Tinh V.
Bai giai :
a) FeCl; + 3AgNO; - Fe(NO;); + 3AgCI (1)
CuCl, +2AgNO; — Cu(NO;), + 2AgCl { (2)
FeCl; + 3NaOH — Fe(OH); + 3NaCl (3)
CuCl, + 2NaOH — Cu(OH), + 2NaCl 4)
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2Fe(OH); — Fe,05 + 3H,0 (5)
Cu(OH), — CuO + H,0 (6)
Mypc1 = e
143,5
1/2 dung dich A chita a mol FeCl; va b mol CuCl,
Theo (1), (2) s6 mol AgCl tao thanh lan luot la 3a va 2b
Tacdé:3a+2b=0,12 (I
Theo (3), (4), (5), (6), s6 mol Fe,05 va CuO lan lugt la a/2 va b

= 0,12 (mol)

Tacéh: %.160+b.80=4 haya+b=005 ()

Giai (I) va(Il), timraa=0,02; b=0,03

Khoi lugng cia FeCly trong X =0,02.2.162,5 = 6,5 (gam)

Khoi lugng cua CuCl, trong X = 0,03.2.135 = 8,1 (gam).

b) Theo (3), (4), ny,on = 32 +2b=3.0,02 + 2.0,03 = 0,12 (mol).

2.133. D¢ tdc dung hét véi 30,4 gam hén hgp gém CaS va oxit sit Fe,O, cin dung
vira di 250 ml dung dich HCI 4M. Viét cic phuong trinh hod hoc va tinh
thanh phén phén trim vé khoéi lugng cha cdc chat trong hén hop déu.

CaS + 2HCl — CaCl, + H,S T
Fe,O, + 2yHCl — xFeCl,,,, + yH,0
Dat s6 mol CaS va chO}, laavab. Tacéd:72a+ (56x + 16y)b =304 (I)
Ny = 0,250. 4 = 1 (mol)
Theo phuong trinh (1), (2) : Ny ppanme =22 +2yb=1=a+yb=0,5 (II)
0,1
y=-X
Nghiém hop Iy khi y > x va

Giai(Hva(l)=b=

y=4=x=3=b= 0,1 = Cong thitc phén tir clia sit oxit la Fe;0,
hodc y =3 = x =2 = b =0,1 = Cong thitc phén tir clia sit oxit 1a Fe,0s.
- Khi sét oxit 1a Fe;O, : Td (1) =>a+4.0,1 =0,5=>a=0,1

2 G
= % mgyg =22 ;6 LUO/"“ = 23.68% ; % My o, = 100% — 23,68% = 76.32%.
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— Khi sét oxit 1a Fe,O; : Tu (I) = a+3.0,1 =05=a=0,2

0,2.72.100%

g =
= %CaS 30.4

=41,37% ; Mg,,0, = 100% - 47,37% = 52,63%.

2.134. Hén hop X gébm Al,O;, Fe,0;, CuO. BE hoa tan hoan toan 4,22 gam hén

hop X cén vira dd 800 ml dung dich HCI 0,2M. Ldy 0,08 mol hén hop X
cho tdc dung vé6i H, du thiy taora 1,8 gam H,O.

a) Viét phuong trinh hod hoc cua cic phan ting xay ra.

b) Tinh thanh phdn phan trim vé khoi luong méi oxit trong hén hop X.

Bai giai :
Al,O; + 6HCl — 2AICl; + 3H,0 (1)
Fe,0; + 6HCl — 2FeCl; + 3H,0 (2)
CuO +2HCI — CuCl, + H,0 (3)
Fe,O, +3H, — 2Fe+3H,0 (4)
CuO +H, — Cu+ H,0 (5)
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Goi s6 mol Al,O;, Fe,05, CuO trong thi nghiém 1 la x, y, z mol

Theo cdc phuong trinh (1), (2) va (3), s6 mol HCI tham gia phan tng la 6x,
6y, 2z
Tacod: 102x + 160y + 80z=4,22 (D

6x +6y+22=08.0,2 =0,16 (1)
Trong thi nghiém 2, s6 mol cédc chat tham gia phan ing gdp n lan s6 mol
tham gia thi nghiém 1, tic 12 s6 mol Al,O,, Fe,05, CuO trong thi nghiém 2
la nx, ny, nz mol

Theo phuong trinh (4) va (5), s6 mol H,O tao ra la 3ny va nz

Tacoé: n(x+y+2z)= 0,08 (11I)
1,8
3 = == = 4
n(3y +z) T 0,1 (IV)

Giai hé cac phuong trinh (1), (II), (IIT), (IV) tim ra dugc :
n=2;x=0,01;y=0,01;z=0,02
Thanh phan phan tram khoi luong cia cédc chat trong X la :

0,01.102

G, = q
4.2 100% = 24,17%

Ym0, =



0,01.160
%mp‘::o“ = W.l(}ﬂ% = 37,91%

Y%eme,o = 100% — (24,17 + 37.91)% = 37,92%.

b) Bai tap khong cé 16i giai
2.135. Khi hoa tan m gam kim loai X trong dung dich HCI du, thay tich ra thé tich

khi H, nho hon 3,6 1an thé tich H, tich ra khi cho m gam Al v(lo dung dich
HCI du. Tim kim loai X.

2.136. Nung m gam Kali clorat (c6 chat xic tac) cho dén khi phan img xong, 1ay
toan bd lugng oxi sinh ra cho tic dung v6i nhéom thu duge 10,2 gam nhom
oxit. Tim m.

2.137. Nhing mo6t thanh kim loai ning 50 gam vao dung dich axit clohidric, sau
mot thoi gian thay thanh kim loai giam di 1,68 % khoi lugng dong thaoi tich
ra 0,336 lit khi (dktc). Xdc dinh kim loai da dung.

2.138. Khi dét chdy mét lugng bot sat pirit FeS, trong oxi, khéi lugng cia nd giam
di 60% vé khoi lugng. Xdc dinh thanh phan phin tram vé khéi lugng cta chit
rdn nhan dugc sau phan (ng.

2.139. Cho 29,8 gam hén hgp bot hai kim loai 1a Zn va Fe vao 600 ml dung dich

CuSO,4 0,5M. Sau khi cac phan tmg xay ra hoan toan, thu dugc dung dich X
va 30,4 gam hén hop kim loai. Tinh thanh phan phéin trim vé khoi luong cdc
kim loai trong hén hgp ban déiu.

2.140. Cho 32 gam mot oxit cia sat tic dung véi mét lugng du khi H, nung néng,
sau khi phan ing xady ra hoan toan, dem hap thu hét hoi nuée sinh ra & phan
tmg trén vao 100 gam H,SO, 96%, thu dugc dung dich H,SO, ¢6 néng do
86,64%. Xdc dinh cong thifc ciia oxit sit.

2.141. Cho 10 gam quing sit ¢6 chita chu yéu 1a Fe,O4 (con lai 1a cdc tap chat
tro) tic dung v6i H, du, nung néng. Hoa tan toan bo lugng Fe thu duge ¢
trén vao dung dich H,SO, lodng, du thu duge 2,24 lit khi H, (dktc).

a) Tinh thanh phan phin tram khéi lugng cua Fe,O4 trong quang trén.

b) Tinh lugng quing trén cén thiét dé luyén duge 1 tdn gang ¢6 chira 4% C,
coi cdc tap chit trong gang khong ding ké.

2.142. Mot oxit cla sit ¢6 chita 72,41% Fe vé khoi lugng. Xdc dinh cong thic
cua oxit trén.
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2.143. Dé hoa tan 4 gam Fe O, cin vira di 52,14 ml dung dich HCI 10% (D =
1,05 g/ml). Xdc dinh cong thic phén tir cua sit oxit.

2.144. Khi hoa tan 0,39 gam hén hgp magie va nhom trong 50 gam dung dich axit
clohidric thay thodt ra 448 ml khi (dktc).

a) Tinh thanh phén phén tram cdc chat trong hén hop diu.
b) Tinh néng do phan trim cta cdc chat trong dung dich nhan duge.

2.145. Cho 5,85 gam kali vao 250 ml dung dich kali hidroxit 10% (khoi lugng
riéng la 1,08 g/ml). Xdc dinh noéng d6 phén tram cta dung dich méi nhan duge.

2.146. Tha 6 gam hdn hop dong, sit, kém (khoi lugng cédc Kim loai trong hdn hop
bang nhau) vio 150 gam dung dich HCI 15%. Tinh néng dé6 phén tram cdic
chat trong dung dich nhan dugc.

2.147. Trong hon hop FeSO, va Fe,(SO,),, cit 11 nguyén tir oxi thi ¢ 2 nguyén tir
sit. Tinh thanh phan phdn tram khéi lugng ctia nguyén t6 oxi ¢6 trong hén
hgp d6.

2.148. Hoa tan hoan toan hén hop gém bari va magic trong dung dich HCI loang
roi thém vao dung dich thu dugc mot luong du dung dich Na,SO,. Khai
lugng két tha thu duge bing khoi lugng hdn hop ban ddu. Xdc dinh thanh
phin phén tram khoi lugng cta cdc kim loai trong hon hop ban déu.

2.149. Cho mot miéng kim loai M tan hoan toan trong mét lugng vira du la 324
gam dung dich HBr 5%, tao ra dung dich muéi bromua ctua kim loai M ¢6
nong do 6,81%. Xac dinh kim loai M.

2.150. Nhiing mot miéng sit ning 10 gam vao dung dich axit sunfuric, sau mot
thoi gian kich thudc miéng sat giam di mot nira. Tim kh6i lugng dung dich
H,SO, ban dau, biét lic ddu dung dich axit c6 nong do 25%, sau thi nghiém
néng do cia axit giam di 2,5 lén.

2.51. Dot chdy hoan toan m gam FeS, bang moét lugng O, vira di thu duge khi X.
Hap thu hét khi X vao 1 lit dung dich Ba(OH), 0,2M thu dugc dung dich Y
va 21,7 gam két tha. Cho Y viao dung dich NaOH lai thay két tha xudt hién.
Tim gid tri cha m.
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C. PHI KIM - SO LUGC BANG TUAN HOAN CAC NGUYEN TO

HOA HOC

. KIEN THUC TRONG TAM

1. So lugc vé phi kim

TINH CHAT VAT LI
Tén tai ca & 3 trang
théi : rAn nhu S, P ;
long nhu Br, ; khi

nhu Nz.Oz

S EX =

TINH CHAT HOA HOC
- Tac dung vdi kim loai :

0
S+Fe—-l—-+ FeS

0
0, + 2Mg ——> 2MgO
- Tac dung vdi hidro

0
0,+2H, ——» 2H,0

- Tac dung vai oxi :

0
i By =y B0,

MUC DO HOAT DONG HOA HQC CUA PHI KIM
C6 thé can ctr vao kha nang va muc do phan (g cda phi kim véi kim loai va hidro

2. Oxi

—Trong PTN :

DIEU CHE

2KCI0; —2Xy 2Kl + 30,7

2KMnO; —°— K,MnO, + MnO, + O,
— Trong cong nghiép : san xuat tir khong khi va dién phan nudc.

TINH CHAT VAT LI

L& chat khi khong
mau, khéng mui, it
tan trong nuéc,
nang hon khong
khi.

TINH CHAT HOA HQC
- Tac dung véi phi kim :
§+0, — S0,
4P(r) + 50, (k) t—°> 2P,054(r)
- Tac dung véi kim loai :
3Fe(r) + 20,(k) —°— Fes04(r)
— Téc dung véi hop chat :
CszOH * 302 —> 2002 + 3H20
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3. Hidro

DIEU CHE
- Trong PTN : tir axit.
Zn + 2HCI — ZnCl, + H,0

— Trong cong nghiép : dung than khir nudc trong 16 khi than, dién phan
nudc hodc tir khi tu nhién, khi dau mo.

2H,0 S0P o syt + 0T

C+H,0 —2 H,+CO

TINH CHAT VAT LI

La chat khi khong
mau, khéng mui,
khong vi, nhe nhat
trong tat ca chat
khi, rat it tan trong
trong nudc.

4. Clo

[

TINH CHAT HOA HQC
— Tac dung véi oxi :

2H,+0, ——s 2H,0
- Tac dung vdi mdt s6 oxit

Hy(k) + CuO(r) —— H,0(h) + Cu(r)
3H,(K) + Fe,04(r) ——> 3H,0(h) + 2Fe(r)

DIEU CHE TRONG PHONG THI NGHIEM

SAN XUAT TRONG CONG NGHIEP

Tur HCl va MnO, (hodc KMnQ,)

4HCI + MnO, e MnCl, + Cl,1 + 2H,0
16HCI + 2KMnO, — 2KCI + 2MnCl, + 5Cl,1 + 8H,0

Dién phan dung dich NaCl bao héa (cé
mang ngan) :
2NaCl + 2H,0 — 2NaOH + H,1 + Cl,1

TINH CHAT VAT LI
Khi, mau vang luc,
nang gap 2,5 lan
khong khi, tan dugc
trong nudc ...
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Cl,

TINH CHAT HOA HOC
~ Tac dung vdi kim loai, hidro, nuéc,
kiém :

3Cl, + 2Fe ——y 2FeCl,
Cl, + Hy — 5 2HCI (hidro clorua)
Cl, + HyO — HCl + HCIO

Cl, + 2NaOH— NaCl + NaClO+ H,0
- Khong tac dung truc tiép vdi oxi.




5. Cacbon va hdp chat ctia cacbon

KIM CUONG THAN CHI THAN VO DINH HINH
clmg, trong sudt, mém, x0p,
khong dan dién dan dién khong dan dién
TINH CHAT HOA HQC
TINH CHAT HAP PHY Jr— ~ Tac dung véi oxi :
Than gb, than xuong... <‘:, CACBON |:"> t°
¢6 tinh hé&p phu. €+0 —= CO;
- — Tac dung véi oxit kim loai :
C+20u0 —— CO,+2Cu
,_;'::tc:ﬂ Htm s Co, TINH CHAT HOA HOC
i Khi, La oxit axit : Tac dung
khong tao mudi khl‘ tac khong véi nude, kiém, oxit
dung v axit, kiém, mau bazg :
khﬁrfg tac dgrfg véi nudc . khong mui, CO, + H,0 = H,CO,
g nhiét 3o thuéng. nang hon CO, + 2NaOH
La chiit kht : Knt dugc khong Kh : i e
nhiéu oxit kim loai & nhiét khong duy — NaLUy + My
CO +Cu0 su chay — NaHCO,
0 — e CO, + Ca0 — CaCO,
———> Cu + CO,

MUGI CACBONAT
AXIT CACBONIC - Tinh tan

H,CO;, - Tac dung vdi axit

La axit yéu, — Téc dung véi kiém
khong bén — Téc dung véi dung dich mudi
— Bi nhiét phan hay

81



6. Silic. Cong nghiép silicat

TINH CHAT VAT LI
La chat ran, mau xam,
khé néng chay, co vé
sang clia kim loai, dan
dien kém.

CONG NGHIEP SILICAT
GOm san xuat xi mang, dé
g6m, thuy tinh tir nhitng hop
chét thién nhién cla silic va cac
hoé chat khac.

TINH CHAT HOA HOC
La phi kim hoat dong hoa
hoc y&u hon cacbon, oxi,
clo.

Si+0, —%0 , gio,

SILIC BIOXIT SiO,

La oxit axit, tac dung dugc véi kiém va oxit bazo
tao mudi silicat.

Si0,(r) + 2NaOH(r) ——> Na,SiOs(r) + H,0(h)

Si0,(r) + CaO(r) —— CaSiOs(r)

7. Su bién déi tinh chat cGa cac nguyén té

TRONG CHU KI
2 [ Li|B | B[] c[ N[O FT Ne
3 | Na | Mg | A |[si| P | s | oc | a

Tinh kim loai giam dan

Tinh phi kim tang dan
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TU LIEU BO SUNG

VAI NET VE CLO

Nam 1774, lin ddu tién nguoi ta thu duge mot khi mau vang lue, khi cho axit
clohidric tiac dung vé1 MnO,. Nhung khi dé6 khong duge thita nhan ngay la mét don
chit. Lavoazié cho riang khi d6 ciing la oxit ciia mét nguyén té chua biét. Dén nam
1810, Dévi ching minh duge khi dé6 khéng phai la oxit ma la don chat va dat nguyén
td d6 la chlorine (tiéng Hy Lap ¢6 nghia la vang luc). Vé sau, Gay Luyxic thay tén goi
d6 thanh chlore (phién am la clo).

Vé tinh chat hoa hoc, clo tac dung tryc tiép véi hiu hét cac nguyén to trit O, N, C
va Ir (irindi).

Hgp chat cua clo véi hidro (hidro clorua HCI), 6 diéu kién thuong la khi khéng mau,
tan nhiéu trong nude, 1 lit nude 6 20°C hoa tan khoang 500 lit khi HCL. Do ¢6 d6 tan 16n
trong nude, HCI boe khéi trong khong khi am. Trén thi trudng thudng ¢6 dung dich HCI
dic véi nong 46 37% (D = 1,19 g/ml).

PIEU Gi XAY RA KHI CHO KHI CLO TAC DUNG VOI DUNG DICH NaOH
O NHIET PO THUONG VA NHIET PO CAO ?

Khi cho khi clo di qua dung dich NaOH & nhiét d6 thudng thi xay ra phan (ng :

Cl, + 2NaOH — NaCl + NaClO + H,0 1)
Con ¢ nhiét do cao (dun sbi) thi phan ng tao ra san phiam khac :
3Cl, + 6NaOH — 5NaCl + NaClO, + 3H,0 @)

Dung dich tao thanh ¢ phan tng (1) duge goi 1a nude Gia—-ven. N6 c6 tén goi nhu thé
la do lan diu tién duge diéu ché tai thanh phé Gia-ven gan Pari (tha d6 nude Phap).
Nude Gia—ven con duge diéu ché bing cach dién phan dung dich NaCl (15-20%)
trong thung dién phan khong ¢6 mang ngin véi cuc Am bing sit, cue duong bing
than chi.
AXIT CHUA OXI CUA CLO

Clo tao ra cac axit chita oxi caa clo nhu : HCIO (axit hipoclorg), HCIO, (axit clord),
HCIO, (axit cloric), HCIO, (axit pecloric).

HCIO khéng tach duge 6 dang tu do, ton tai trong dung dich, nong d6 cuc dai
khoang 20 -25% (dung dich mau vang luc), né la axit yéu nhung la chit oxi hoa
manh. Né 1a thanh phéan chinh ctia nude clo gay nén tac dung tay mau.

HClO, khong tach duge 6 dang ty do, ton tai trong dung dich loing (dung dich
khong mau). Cé6 phan ung trung hoa : tac dung véi kiém (axit trung binh), nhung chu
yéu thé hién tinh oxi hoa — khi.

83



HCI10, khéng tach duge & dang tu do, ton tai trong dung dich khéng mau, néng dé
cuc dai khoang 40%. La axit manh, ¢6 tinh oxi hoa manbh.

HCIO, la chit long khong mau, linh déng, phan huy khi dun néng vita phai hoiic
khi dé lau. Tan v6 han trong nuéc, la axit manh nhat trong cac axit nhung la chét oxi
hod yéu trong dung dich loang.

OXIT CUA NITO

Nito tao nén 8 oxit N,O, NO, N,0,, NO,, N,0,, N,0;, NO;, N,O, Hai oxit sau
cing rit kém bén viing nén khong diic trung.

N,O (dinite oxit) 1a khi khéng mau. Khi ngudi ta thd phai mot lugng it khi N,O thi
c6 cam giac say va hay cudi, nén khi nay con duge goi 1a “khi vui”. La chat kém hoat
dong, khéng phan tng vdi axit loing, kiém.

NO (nito oxit) la khi khong mau, tan it trong nuée, khong phan ng véi nude, axit
loing, kiém ; tac dung duge véi oxi tao thanh NO, ngay ¢ diéu kién thudng.

N,0, (dinito trioxit) la chat long mau xanh, khéng bén nhiét. Phan ting véi kiém
tao thanh muéi cua axit nitre. Thi du :

NO, (nitag dioxit) va N,O, (dinitd tetraoxit). NO, la khi mau niu, ¢6 mui khé chiu, dde.
Tui NO, dé dang chuyén hoa thanh N,O, va ngude lai ; sy chuyén hoa nay phu thude
nhiét d6. Tuong tac véi nude tao thanh axit nitrd va axit nitric, nén né tiac dung duge vai
kiém tao thanh hon hgp mudi nitrit va nitrat.

Thidu: 2NO, + 2NaOH — NaNO, + NaNO, + H,0

NO, va N,O, dudgc coi la anhidrit hén hgp cha axit nitrd va axit nitric.

N,O; (Dinits pentaoxit), ¢ nhiét do thuong la chat rdn tring. La oxit axit, tan
trong nudc tao thanh axit nitric.

OXIT CUA LUU HUYNH

Luu huynh tao nén mét sé oxit ¢6 cong thue la S,0, SO, S,0,, SO,, SO,,... nhung
quan trong doi véi thyc té& 1a SO, va SO,

Tinh chét vat 1i va hoa hoc cua SO, da dude hoc trong chuong trinh 1dp 9, tuy
nhién cin luu ¥, ngodi tinh chit ciia mét oxit axit, SO, con ¢6 tinh oxi hoa — khu, vi
vay c¢6 thé phéan biét khi SO, véi CO, dya vao phan ing lam méit mau dung dich
brom cua SO, theo PTHH :

SO, + Bry, + 2H,0 - 2HBr + H,S0,
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Khi CO, khong ¢6 kha nang nay.

SO, la anhidrit cua axit sunfuric ; 1a chit long khong mau, né két hgp manh liét
vdi nudce tao ra axit sunfuric. Axit sunfuric tinh khiét c6 thé hoa tan khi SO, theo bt
el ti 1é nao tao thanh hdn hgp goi la oleum (oleum tiéng Latinh nghia la dau), dé6 la
chit 16ng rat nhét, khong mau. O diéu kién thudng, oleum giai phéng khi SO, nén
bée khéi manh trong khong khi, vi vay né con dudge goi la axit sunfuric boc khéi.

CAC OXIT CUA CACBON

Nguoi ta da biét duge nhiing oxit cua cacbon la CO, CO,, C,0, va C,,0,. Oxit C,0,
la anhidrit cua axit malonic CH,(COOH), ; con C,,0,4 la anhidrit cua axit melitic
Cx(COOH),.

Vé CO, ngoai nhitng néi dung da néu trong SGK 1ép 9, con biét thém nhu sau : CO
c6 PTK, tong s6 electron va cdu tao phan ti giong vdi nitd nén ¢6 mot s6 tinh chat li
hoa gidng nitd. Thi du : ching déu 1a chat khi khéng mau, khéng mui, it tan trong
nudc, kém hoat déng hoa hoc 6 nhiét do thuong.

Diém khéc véi nito, ¢ nhiét do cao kha ning khit cia CO manh. Kha niang khu
cua CO tuong duong véi H,. Ngoai ra, ¢ trong dung dich khi CO ¢6 thé khi duge
mudi cia kim loai quy nhu vang, bach kim, paladi dén kim loai tu do.

Khi CO rat doc. N6 lai khong c6 mau va mii, nén cang tré nén nguy hiém déi véi
con ngudi. Con ngudi nhay cam véi CO hon dong vat. Ngo doc CO nhe (<1%CO) dé lai
di ching hay quén, thiéu mau. Ngo doc niing giy ngit, 1én con giat, liét tay chin va
c6 thé tit vong trong vai ba phit khi CO c6 néng d6 >2%. Thuc vat khi tiép xic véi CO
g nong dé cao sé bi rung 14, xoidn quin, ciy non chét yéu. Dic biét né it bi than hoat
tinh hdp phu nén dé trit khi déc CO trong mit na phong déc ngudi ta khong dung
than hoat tinh ma ding hon hgp MnO, va CuO.

0 500°C va trong béng téi, CO tuong téc véi Cl, tao thanh photgen COCl,. Néu duge
chiéu sang phan {ng nay xay ra ¢ nhiét dé thuong. Photgen hét sic déc va ning hon
khong khi nén da duge dung lam bom hai ngat trong chién tranh thé giéi lan thit nhat.
Photgen kha hoat dong vé mat hoat déng hoa hoc, duge ding nhiéu trong téng hgp hitu
cd, nén ngay nay né van dude san xuiat mot ludng 16n dé st dung trong cong nghiép.

Khi CO, dé hoa long va dé hoa ran. d ap sudt 60 at va ngay nhiét do thuong né
bién thanh chit long khong mau va linh dong. Khi duge lam lanh dot ngdt, chit long
&6 bién thanh khéi ridn mau tring trong giong nhu tuyét, goi la tuyét cacbonic. Tuyét
cacbonic sau khi duge nén lai thi bay hoi tuong déi cham lam cho khéng gian xung
quanh bi lanh xuéng rit nhiéu. Dua vao dic diém d6 ngudi ta dung tuyét cacbonic
hay con goi 1a nude da kho dé bao quan va chuyén chd dé chong hong. Nguai ta c6 thé
tao mua nhén tao bing cach phun tuyét cacbonic & trén nhiing ting méy lam cho may
lanh xuéng hoa thanh mua.
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Khi cacbonic khong chiy va khong duy tri sy chay. Tuy nhién véi nhiing dam chay
gdy nén boi nhiing kim loai manh nhu K, Mg, Al... thi CO, mét hiéu lyc chita chay vi
nhiing kim loai d6 van tiép tuc chay trong CO.,.

SILICAGEN - CHAT HUT AM

Dung dich keo cia axit silixic 12 mot chat long trong sudt dic biét, né chi ton tai
trong mot thai gian nhit dinh vi 6 trong d6 dién ra qua trinh ngung tu. Tuy theo diéu
kién, khi dung dich keo déng tu, axit silixic ling xuéng duéi dang két tua tho, khéng
tan hodc déng lai thanh khdl trong giong nhu thach goi 1a gen. Gen axit silixic sau
khi duge siy khé trong khong khi tré thanh mét vit liéu xop goi la silicagen.

Do ¢6 tong s6 bé mat bén trong 16n, silicagen ¢6 kha ndng hap phu 16n. Ngudi ta
thuong dung silicagen dé hit @m (trong cac hép banh thudng ¢é géi nay), lam khé cac
khi. Nhiing hat silicagen da huit am duge siy khé dé dung lai.

SO LUQC VE SU PHAT MINH RA BANG TUAN HOAN

CAC NGUYEN TO HOA HOC

Thai Trung co, loai ngusi da biét cac nguyén té vang, bae, dong, chi, sit, thay
ngan, luu huynh. Dén nam 1869, mdi ¢6 63 nguyén t6 duge tim ra.

Niam 1862, Do Siang cudc toa (nha dia chit ngusi Phap) da sip xép cic nguyén to
hoé hoc theo chiéu ting cia nguyén ti khéi 1én mét bing gidy (bing gidy nay duge
quin quanh hinh tru theo kiéu 16 so xoéin). Ong nhan thay tinh chit cta cac nguyén
to giong nhu tinh chit cua cac con so va tinh chit dé e lip lai sau 7 nguyén t6. Nam
1864, Gion Niulan (nha hoa hoc Anh) da tim ra qui luat : Mdi nguyén t6 hoa hoc déu
thé hién tinh chit tuong ty nhu nguyén to thit 8 (trude va sau né), khi xép céc nguyén
td theo nguyén ti khoi tang dan.

T nim 1860, Men dé 1é ep (nha khoa hoc nguoi Nga) da dé xuit y tudng xiay dung
bang tuan hoan cac nguyén té hoa hoc. Nam 1869, 6ng cong bé bang tuan hoan hoa
hoc dau tién.

Nam 1870, May ¢ (nha khoa hoc ngudi Dic) da nghién ctu doc lap, cang dua ra
mét bang tuian hoan cic nguyén té hoa hoc tuong tu nhu bang cia Men dé 1é ep.

Cho dén nay, ngudi ta di cé nhiéu c6 ging hoan thién cach biéu dién dinh luat
tuin hoan va cong bé trén 500 kiéu bang tuin hoan khac nhau. Cac kiéu bang nay ¢
thé chia thanh 5 dang véi nhiing dic diém khac nhau :

~ Dang ngéin (kiéu 6 ¢0) ; ~ Dang dai (kiéu 6 c0) ;

— Dang bac thang ; — Dang vong xoé ;

— Dang xody éc.

Méi dang déu c¢6 nhitng uu diém riéng va thiéu sét riéng, tuy nhién dang 6 cd dai
18 ¢t nhu thé hién trong SGK la thuéan lgi hon ca cho viéc hoc tap va giang day hoa
hoc ctia chiing ta.
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SU BIEN DOI TUAN HOAN MOT SO TINH CHAT QUAN TRONG

Trong sach gido khoa 16p 9 ¢6 gidi thiéu cho hoc sinh mét tinh chat bién déi tuin
hoan, d6 la su bién déi tinh kim loai va tinh phi kim, tuy nhién khéng chi ¢6 vay.
Theo chiéu ting ctua dién tich hat nhan, ngudi ta con thay cé su bién d6i tuan hoan vé
ban kinh nguyén ti ; thé tich nguyén tu ; ban kinh ion ; ning ludng ion hoa ; ai luc
vdi electron ; 46 am dién ; hoa tri ; s6 oxi hoa ; su bién ddi tinh chat axit — bazd cta
cac hidrua, cia oxit va cia hidroxit,... Mét s6 tinh chat bién déi tuan hoan sé duge hoc
trong chuong trinh THPT.

Il. BAI TAP
1. Bai tap trdc nghiém
2.152. Than chi va kim cuong la hai dang thit hinh cta nhau vi
A. déu la hop chit cia cacbon va cé tinh chét vat Ii twong tu nhau.
B. déu la hop chit cua cacbon va ¢6 tinh chit hoa hoc khac nhau.
C. déu la cdc dang don chét cia cacbon va c¢6 tinh chat vat Ii khac nhau.
D. déu la cic dang don chat ctia cacbon va c6 tinh chat hod hoc khdc nhau.,

2.153. Dot chday cacbon trong oxi du xay ra phan tmg theo phuong trinh hod hoc
nao cho dudi day ?

&, C 023005, B 2C 404 —tesiy 200,
C C+ €0, —t— 2€0. D.C +H,0 —°— CO + H,.
2.154. Mot trong nhitng san phdm chia phan tng giira déng(I1) oxit va cacbon la
A. oxi. B. hidro.
C. cacbon(II) oxit. D. cacbon(IV) oxit.
2.155. Mot trong nhimg san pham ctia phan ng gitta dong(IT) oxit véi cacbon oxit 1a
A. kim loai déng. B. déng(Il) cacbonat.
C. déng(IT) hidroxit. D. cacbon.

2.156. Nhan dinh nao vé silic dugi day khong ding ?
A. Silic 1a mot phi kim.
B. Tinh thé silic tinh khiét 12 chat ban dén.
C. Silic rit hi€ém trong vo trai dat.
D. Silic khé néng chay.
2.157. Tinh phi kim cua photpho manh hon tinh phi kim cua
A. oxl. B. nito. C. silic. D. clo.
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2.158. Ca hidro va oxi déu phan img dugc véi
A. FeO. B. CaO. C. H,S. D. HCI.
2.159. S6 hiéu nguyén tir tuong tmg véi dac trung nao sau day ?
A. C6 s6 tri bing s6 don vi dién tich hat nhan.
B. C6 s0 tri bang s6 notron,
C. C6 s0 tri 16n hon s6 electron trong nguyén tir.
D. C6 s0 tri bing hiéu s6 cua s proton va s6 notron.
2.160. Cic nguyén t6 ma nguyén tir cua ching c¢6 cung s6 16p electron dugc xép vao
A. mOt nhém. B. mot chu ki.
C. mét 0 nguyén to. D. mdt bang tudn hoan.
2.161. S6 thit tu cua chu ki bang
A. s0 electron IGp ngoai cung ctia nguyén tur.
B. s6 16p electron.
C. tong s6 don vi dién tich hat nhan cta cdc nguyén tir cic nguyén 6 trong
chu ki.
D. téng s6 electron cuia cdc nguyén tif cic nguyén té trong chu ki
2.162. SO thit tu cia nhém bing

A. téng s6 don vi dién tich hat nhan cla cdc nguyén tir cdc nguyén t6 trong
chu ki.

B. tdng s6 electron clia cdc nguyén tir cdc nguyén t6 trong chu ki.
C. s0 electron I6p ngoai ciing cia nguyén (ur.
D. s6 16p electron.
2.163. Trong mot chu Ki, theo chiéu ting cia dién tich hat nhan :
A. SO electron I6p ngoai cing clia nguyén tir giam dén.
B. S6 electron 16p ngoai cling ciia nguyén tir ting dan tir 1 dén 8
C. S6 electron 1dp ngoai ciing clia cdc nguyén tir luoén bang nhau.
D. S6 electron 16p ngoai cling cua cdc nguyén tir bién d6i tudn hoan.
2.164. Trong mdt nhém, theo chiéu ting cua dién tich hat nhan :
A. S0 16p electron cuia cdc nguyén tr luon bing nhau.
B. S6 16p electron ciia cdc nguyén tir bién doi tudn hoan.,
C. S6 16p electron ciia nguyén tir giam dén.
D. S6 16p electron ctia nguyén tir tang dan.
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2.165. Day nguyén 6 ndo cho sau day dugc xép theo chiéu tang din tinh kim loai ?
A.Si, P, S. B. As, P, N.
C. Al, Ge, Sb. D. Br, Se, As.

2.166. Trong mot nhom, theo chiéu tang cua dién tich hat nhan
A. tinh kim loai ctia cdc nguyén t6 giam din dong thoi tinh phi kim cua céc
nguyén to tang déin.
B. tinh kim loai ctia cdc nguyén t6 tang din doéng thoi tinh phi kim cua céc
nguyén o giam dan.
C. tinh kim loai cta cdc nguyén t6 ting dian dong thoi tinh phi kim cua céic
nguyén té cing tang dén.
D. tinh kim loai ctia cic nguyén t6 giam dan dong thoi tinh phi kim cta cic
nguyén to cting giam dén.

2.167. Trong mot chu Ki, theo chiéu tang cta dién tich hat nhan
A. tinh kim loai cua cdc nguyén t6 ting din dong thai tinh phi kim cia céc
nguyén té ciling tang dan.
B. tinh kim loai cta cdc nguyén t6 giam dan dong thoi tinh phi kim cua céac
nguyén té ciling giam dan.
C. tinh kim loai cua cic nguyén t6 giam din dong thdi tinh phi kim cta céc
nguyén to tang dn.
D. tinh kim loai cia cdc nguyén t6 ting dan dong thoi tinh phi kim cua céic
nguyén to giam dén.

2.168. Bang tudn hoan cdc nguyén t6 dugce sip x€p
A. theo su bién thién tudn hoan cdc tinh chit cia cdc nguyén 10.
B. theo chiéu ting din cua dién tich hat nhan nguyén tr.
C. theo chiéu tang dén cia s6 electron 16p ngoai cluing.
D. theo chiéu tang déin ctia s6 16p electron,

2.169. Nhiét phan hoan toan 1,875 gam mudi MCO; thu duge oxit kKim loai MO va
0,66 gam CO,. Cong thirc ctia mudi cacbonat la

A. CaCO;. B. MnCO;, C. BaCO;. D. ZnCO;,

2.170. Khir hoan toan 6,96 gam M,0, cin 2,688 lit khi CO. Lugng kim loai thu
dugce cho tic dung véi dung dich HCI du giai phong 2,016 lit H, (cdc thé tich
do & dktc). Cong thiic oxit ban diu la

A. Fe;0,. B. Fe,0;. C. FeO. D. ZnO.
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2.171. Hop chét khi v6i hidro cia mot nguyén t6 R ¢6 dang RH,. Oxit cao nhat
cua nguyén té R dé chita 53,33% O vé khoi lugng. Nguyén té R la

A. clo. B. silic. C. cacbon. D. luu huynh.
Dap 4n bai tap tréc nghiém
2152.C | 2153.A | 2.154.D | 2.155.A | 2156.C | 2157.C | 2.158.A
2159.A | 2160.B | 2.161.B | 2.162.C | 2.163.B | 2.164.D | 2.165.D
2166.B | 2.167.C | 2168.B | 2.169.D | 2.170.A | 2.171.B

2. Bai tap tuluan
a) Bai tap c6 loi giai

2.172. Hai chit nao phan (mg véi nhau tao nén nhitng chét sau (& day khong ghi hé
sO cua san pham phan tng) ?

a) BaCO; + H,O
b) BaCO, + NaCl
¢) BaCO; + Na,CO; + H,0
Bai giai :
a) Ba(OH), + CO, = BaCO;! + H,0
b) BaCl, + Na,CO; — BaCO;d + 2NaCl
¢) 2NaHCO, + Ba(OH), — BaCO;¥ + Na,CO; + 2H,0

2.173. Néu thi du cdc phan g két hop, phan hiy, trao déi ; trong cdc phuong
trinh hod hoc néu ra phai c6 mat (& vé trai hoac vé€ phai) mot chit lua chon.

ttttt

Chat lua chon la CO,
CO, + CaCO; + H,0 — Ca(HCO,),

BaCO; —“— BaO + CO,

Nil2C03 + 2HCl — 2NaCl + C02 + HEO

2.174. Mot don chat duge tao thanh tir nguyén t6 A. Lay 4 gam don chat trén dot
chdy hét trong oxi, san phdm thu dugc hoa tan trong 60 gam dung dich natri
hidroxit néng dé 20%, thu dugc 96 gam dung dich méi, trong d6 néng do
NaOH giam con 12,5%. Xdc dinh nguyén t6 A.
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Bai giai :
60.20

Khai lugng NaOH nguyén chat trong dung dich ban déu : = 12 (gam)

96.12,5

Khoi Ivong NaOH nguyén chat trong dung dich méi = =12 (gam)

Khéi lugng NaOH trude va sau khi cho oxit ciia A vao khong thay déi, néi
cdch khdc oxit cia A khong phan ing véi NaOH.

Khéi lugng cua oxit = 96 — 60 = 36 (gam)

Dat cong thiic cha oxit la A,O,

0
4A +x0, ——> 2A,0,
Ta c6 : 4A (gam) kim loai A tac dung véi O, tao ra (4A + 32x) gam oxit
4 gam ——— — 36 gam A,O,

=>Xx=A

Nghiém hop li khi x =1 = A =1, d6 la nguyén t6 hidro

Oxit tao ra khi dét chay H, la H,O, cho vao dung dich NaOH chi lam tang
khéi lugng dung dich, khong 1am thay déi khéi lugng NaOH.

2.175. Hén hgp khi gom H, va O, c6 thé tich 3 lit, dugc dem dot chdy. Phan tng
xong dem ngung tu hoi nudc, thé tich giam con 1,8 lit. Tim thanh phin phén
tram vé thé tich cua hdn hop khi ban diu. Biét cdc thé tich khi do & cling
diéu kién vé nhiét dé va dp suat.

‘0'
Sau khi ngung tu hoi nudc, thé tich khi con lai 1a khi con du, nhu vy thé
tich khi tham gia phan ing 1a 3 - 1,8 = 1,2 (lit)
Theo phuong trinh, thé tich khi H, va O, tham gia phan tmg la 0,8 va 0.4 lit

Néu khi con lai 12 O, thi thé tich O, ban ddu 1a : 1,8 + 0,4 = 2,2 (lit)

L&
%V, = w =73.3% 3 % Vyy, = 100% — 73,3 = 26,7%
Néu khi con lai 12 H, thi thé tich H, ban ddu 12 : 1.8 + 0.8 = 2.6 (lit
O
%V, = w =86,7% ; % Vg, = 100% — 86,7% = 13,3%.
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2.176. Hon hop khi hidro va clo chita trong binh kin & nhiét do ¢6 dinh duge chiéu

sdng. Sau mot thoi gian, thanh phan thé tich cta hén hgp 1a 60% Cl, , 10%
H,, 30% HCI.
a) Xdc dinh thanh phén cta hén hgp khi ban diu.

b) Ngudi ta di ding phuong phdp cong nghiép nao dé san xuat H,, Cl, va
hidro clorua.

Bai giai :

) H, + Cl, ——» 2HC]

Theo PTHH, dé€ ¢6 30 thé tich HCI cdn 15 thé tich H, va 15 thé tich Cl,
Do d6 % thé tich H, ban ddu = 15 + 10 = 25%

% thé tich Cl, ban ddu = 15 + 60 = 75%.

b) Trong cong nghiép ngudi ta san xudt H,, Cl, bang cich dién phan (c6
mang ngan) dung dich muéi NaCl.

Khi dién phan & cuc duong tich ra khi Cl, con & cuc am tich ra khi H,.
Sau d6 dot chay khi H, trong Cl, s€ thu dugc khi hidro clorua.

2.177. Mot hén hop chita natri clorua va kali clorua ning 25 gam dem hoa tan
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trong nudc, sau dé cho thém vao 840 ml dung dich AgNO; 0,5M. Két taa
dugce tach ra, nguoi ta nhing vao dung dich con lai mot thanh dong niang 100
gam. Sau mot thoi gian, nhic thanh kim loai ra ¢in nang 101,52 gam. Gia
thiét toan bo kim loai thodt ra bam hoan toan vao thanh déng. Tinh thanh
phan phan tram vé khoi luong cta cédc chét trong hén hop dau.

Bai giai :
Cu + 2AgNO; — Cu(NOy), + 2Ag (1)
Tir (1) tim ra s6 mol AgNO; da phan tng la 0,02 mol
S6 mol AgNO; ban dau la : 0,5.0,84 = 0,42 (mol)
S6 mol AgNO; da tham gia phan ting véi mu6i clorua la :
0,42 - 0,02 =04 (mol)
AgNO; + NaCl - AgCl ¥ + NaNO; (2)
AgNO; + KCl = AgCl 4 + KNO; (3)
bit s6 mol NaCl va KClI trong hén hop la x, y. Tacé :
58,5x +74,5y=25 (I)
X+y=04 (I1)



Giai hé 2 phuong trinh (I) va (Il) timrax =03 ; y = 0,1
0,3.58,5.100%
29

2.178. Hon hgp A gébm KMnO, va MnO, dugc chia lam ba phén bing nhau.
Phén (1), cho tic dung hét véi dung dich HCI dam dac ¢ nhiét do thich hgp
thu dugce V, it khi (dktc).
Phén (2), dem nung néng & nhiét do thich hop dén khéi luong khong déi thu
dugce V, lit khi (dktc). Biét V, : V, =9,
a) Viét cic phuong trinh hod hoc va xdc dinh thanh phin phan tram khéi
lugng cua cdc chat trong A.

Ty = =70,2% ; %emyq = 100% — 70,2% = 29.8%

b) Néu thém n mol KMnO, vao phin 3 sau d6 tién hanh nung néng nhu
phan 2 thi thu duge V, lit khi (dktc). Tim $6 mol HCI da phan tng véi phéin

(1) theo n.
Bai giai :
a) 2KMnO, + 16HCI — 2KCl + 2MnCl, + 5CI,T + 8H,0 (1)
MnO, + 4HCI —Y— MnCl, + Cl,T + 2H,0 (2)
2KMnO; —“— K,MnO, + MnO, + 0,1 (3)

bat s6 mol KMnO,, MnO, trong méi phan lan lugt 1a x, y
Theo (1) va (2) s6 mol Cl, sinh ra lan lugt 1a 2,5x va y

= Téng s6 mol Cl, =2,5x + y =n,

Theo (3), s6 mol O, sinh ra [a 0,5x = n,

Tachf;: —=—=—"=— =0 > y=2x I
0.5x n, V, Y @

Thanh phédn phéin tram khéi lugng cla cdc chit trong timg phin bang thanh
phén trong hén hop A.

= % MKMIO, = %.lm@’,:ﬂﬁ% :

% myno, = 100% - 47.6% = 52,4%.

b) Khi thém n mol KMnOj vao phan 3 thi thé tich O, sinh ra 12 0,5n mol
Tac6:05n+05x=n,=05n+0,5x =2,5x + y = 0,5n = 4x (II)
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= X= 04ﬂ =0,125n ; y =2.0,125n = 0,25n

Theo (1), s6 mol HCI phan tmg = 0,125n .8 = n (mol)
Theo (2), s6 mol HCI phan tng = 0,25n.4 = n (mol)
Tong s6 mol HCI da phan tmg = n + n = 2n (mol).

2.179. Chit long A trong su6t, khong mau ; vé thanh phén khéi lugng, A ¢6 chira

8,3% hidro ; 59,0% oxi con lai Ia clo ; khi dun néng A dén 110°C thdy tich
ra khi X dong thoi khoi luong giam di 16,8% ; khi d6 chat 1ong A trd thanh
chat long B. Khi lam lanh A ¢ du6i 0°C, thoat ddu tdch ra tinh thé Y khong
chia clo, con khi lam lanh cham ¢ nhiét do thap hon nira s€ tich ra tinh thé Z
chita 65% clo vé khoi luong. Khi 1am néng chay tinh thé Z c6 thodt ra khi X.

a) Cho biét cong thitc va thanh phédn khoi lugng cua A, B, X, Y, Z.

b) Giai thich vi sao khi lam néng chay Z c6 thodt ra khi X.

¢) Viét phuong trinh hod hoc cua chit long B véi 3 chit vo co thudc cic loai
chat khic nhau.

Bai giai :
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a) Dattilé so nguyéntr H: O: Cl rong Alda:b:c
Taco: E:E: o =83:369:092=9:4:1
1 16 35,9
=> Khong ton tai chét @ing vdi cong thiie HyO,Cl
Tuy nhién, do ti l¢ H: O 1a 9 : 4 gin véi ti 1é cua cdc nguyén t6 trong phan
tr H,O nén c6 thé suy ra chdt long A la dung dich cia HCI trong H>0 vai tl I¢

L.IOO% = 33,6%.
36,5+18.4

Khi tang nhiét do sé lam giam do tan cta Khi, hop chat X thodt ra tir A la khi
hidro clorua HCI.

mﬂf l’d i & 4 l-'fjf C% HC.;=

33,6-16,8

Do giam HCl = C% i con lai = 100% = 20,2%

-

= Chat long B la dung dich HCI nong do 20,2%.
(Dung dich HCI ¢ néng do 20,2% la hén hop dong séi, nic la hén hop cé
thanh phan va nhiét doé soi xdc dinh)

Khi lam lanh dung dich HCI ¢ du6i 0°C ¢6 thé tich ra tinh thé nudc da Y
Khi lam lanh & nhiét do thap hon tach ra tinh thé' Z la HCl.nH,0



Tinh thé Z ¢6 khai lugng mol phan tir la % = 54,6 (g/mol)

=> Thanh phan tinh thé Z la HCI.H,0

b) Khi lam néng chay Z tao ra dung dich bdo hoa HCI nén ¢6 mét phan HCI
thoat ra.

¢) Dung dich HCI 20,2% ¢6 thé phan g v6i kim loai, oxit bazo, bazo :
2HCl +Zn — ZnCl, + H,T
2HCI + CaO — CaCl, + H,O

HCl + NaOH — NaCl + H,O

2.180. Khi nung 100 gam canxi cacbonat thu duge 56 gam canxi oxit va 224 lit
khi (dktc) cacbonic. Két qua trén cé phu hop dinh ludt bao toan khoi
lugng khong ?

\\\\\

CaCO; —“— Ca0 + CO,T
Vi 22,4 lit CO, & dktc la thé tich cta 1 mol CO, ( 44 gam)
Khéi lugng san phdm thu duge = khdi luong chét tham gia phan tng
=56 + 44 = 100 (gam)
Nhur vay két qua trén phi hgp dinh ludt bao toan khoi lugng.

2.181. Trong hén hop khi gdm cacbon oxit va cacbon dioxit ti 1é khoi luong C : O
la 1 : 2. Tinh thanh phdn phin tram kh6i lugng va phan tram thé tich cdc
chat trong hén hop.

Xét trong 100 gam hén hgp khi, dat s6 mol CO va CO, la x, y.
Ta c6 : 28x + 44y = 100
12(x +y) _

|
Me iMp = —————— = —
C-T0~ Tox+2y) 2

Giai hé phuong trinh timra x = 1,389 ; y = 1,389
Do d6 ngp = neg, = 1,389

L&/
%Mo = '*389']2:5'00’{" =38,89% : % mcq, = 100% — 38,89% = 61,11%.
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2.182. Mot hon hop X gébm C va CuO ¢6 khoi lugng 126 gam. Cho X vao binh kin,
roi nung cho dén khi phan tng hoan toan thay sinh ra 0,5 mol CO,.
a) Tinh kh6i lugng chit ran (chdt ran A) con lai sau phan tng.
b) Hoa tan chét rin A trong lugng du dung dich HCI con lai 64 gam chit
ran B. Tim khéi lugng C va CuO trong X.

Bai giai :
a) C+2Cu0 —"— 2Cu +CO,
Mpap dju= MA+ Mo, = My + Neg, 44
= My = Mpy, gin — 0,3.44 = 104 (gam)
b) Chat rin A ¢6 thé gobm C va Cu hoidc CuO va Cu.
Trueomg hop 1 : Chit rin A gém C va Cu.
Vi ca 2 chat nay déu khong tan trong HCI nén chat rin B chinh la chat rin A
mg =my = 104 ( loai, vi trdi diu bai)
Truomg hop 2 : Chit ran A gébm CuO va Cu
CuO + 2HCI - CuCl, + H,0O
Cu khong phan tmg véi HCI nén mg = mg, = 64 gam

“C = ncoz = 0.5 mOI

=> m¢e=0,5.12 =6 (gam) ;: mg,o = 126 = 6 = 120 (gam).

2.183. Mot binh chira day khi cacbonic cin niang 422 gam. Ciing binh dé c¢6 chifa
ddy khi agon can nang 420 gam. Néu dem binh trén dung ddy hén hop khi
agon va khi X thi ¢6 khéi lugng 1a 417 gam, biét rang trong hén hop : khi X
chi€ém 50% vé thé tich va phan tir khi agon (Ar) chi gdm mot nguyén tir (M,
= 40 gam/mol). Tim khéi lugng mol phan tir khi X, biét cic binh déu can
trong cung dicu kién.

Dat khéi lugng binh 1a m. Vi cling thé tich binh nén s6 mol khi trong binh &
cung diéu kién s& nhu nhau va bang n. Ta ¢é :
m+nMcy =422
m+nM,, =420

Khéi lugng binh : m = 422 — 0,5 . 44 = 400 (gam)
Trong hén hop khi X v Ar, s6 mol timg khi trong hén hop bing nhau

= g = 0,25 (mol)

i

=n=05
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Tac6: m+0,25.M,, +0,25.My =417 = My = 28 (g/mol).

2.184. Cho 20 gam hén hop canxi cacbonat va kali hidrocacbonat tic dung véi
dung dich axit clohidric du. Khi thodt ra duge din vao 200 ml dung dich
NaOH 1,5M duoc dung dich B. Tinh khéi lugng mudi tao thanh sau khi co
can dung dich B.

ooooo

Mcﬂco-‘ = MKHCD3 =100 g/n'l()l

= S6 mol hén hop (CaCO; + KHCO,) = % =0,2 (mol)
CaCO, + 2HCI — CaCl, + CO,1 + H,0 (1)
KHCO; + HCl - KCl + CO, + H,0 (2)

Theo phuong trinh (1) va (2), ti I¢ gitta CaCO; vé6i CO, trong (1) va KHCO, véi
CO, trong (2) bang nhau =1 : 1

Nhu vay s6 mol CO, tich ra tir (1) va (2) bang s6 mol hén hop CaCO; va

KHCO; = 0,2 mol
CO, + 2NaOH — Na,CO; + H,0 (3)
CO, + Na,CO; + H,O — 2NaHCO; (4)

Nnaon = 1,3. 0,2 =0,3 (mol)
Theo (3), s6 mol Na,CO; tao thanh = s6 mol CO, (3)
= (,5.s6 mol NaOH = 0,15 (mol)
S6 mol CO, con du dé tham gia (4) = 0,2 - 0,15 = 0,05 (mol)
S6 mol Na,CO; (4) = s6 mol CO, (4) = 0,05 mol
S6 mol NaHCO; = 2.56 mol CO, (4) =2. 0,05 = 0,1 (mol)
Sau phan tng con lai : 0,15 = 0,05 = 0,1 mol Na,CO; va 0,1 mol NaHCO;
Mya,c0, =0.1.106=10,6 (gam) : my,yco, =0.1 .84 =84 (gam)
Toéng khoi lugng mudi tao thanh 12 : 10,6 + 8,4 = 19 (gam).
2.185. Cho 3,8 gam hén hgp Na,CO; va NaHCOj; tic dung vira du véi V ml
dung dich HCI 10%, (D = 1,05 g/ml), thay tich ra 896 ml khi (dktc). Tim V.
Bai giai :
NaHCO, + HCl — NaCl + CO,T + H,0 (1)
Na,CO; + 2HCl — 2NaCl + COET + H,0 (2)
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S6 mol khi CO, thodt ra = % =0,04 (mol)

Goi s6 mol Na,CO; va NaHCO, la x, y
Tacé: 106x + 84y =38 (I
Theo phuong trinh (1) va (2) s6 mol CO, thoit ra ludn bang s6 mol mudi
cacbonat = x +y = 0,04 (I1)
Giai hé 2 phuong trinh (I) va (II) = x=0,02 ; y = 0,02
Theo (1) s6 mol HCI = 2. s6 mol Na,CO; = 2. 0,02 = 0,04 (mol)
Theo (2) s6 mol HCI = s6 mol NaHCO, = 0,02 (mol)
Tong s6 mol HCI = 0,04 + 0,02 = 0,06 (mol)
0,06.36,5. 100

Thé tich dung dich HCl : V = =20,9 (ml).
10.1,05

2.186. Nung a gam MCO; (M la kim loai chi c6 hod tri II trong hgp chit) mot thoi
gian, thu duge b gam chat ran B va x lit (dktc) khi CO, bay ra. Hoa tan hoan
toan chét rin B bing dung dich HCI thu dugc dung dich chira mu6i E va y it
khi CO, bay ra. Néu cho d gam kim loai M tdc dung hét véi z lit khi Cl, (thé
tich vira du) thi thu duoc muéi E ¢6 khéi luong biang khéi luong muéi c6
trong dung dich trén. Viét cdc phuong trinh hod hoc va 1ap biéu thic tinh x,
y, z theo a, b, d. (Biét cic khi déu do & dktc)

Bai giai :

MCO, —“— MO + CO,1 (1)
MCO, + 2HCI - MCl, + CO,T + H,0 (2)
MO + 2HCl — MCl, + H,0 (3)
M +Cl, —— MCl, (4)
X
Tac : neo,a) = MMcosm) = 35 g Mol

Vi khai lugng mudi cacbonat giam khi nung ding biang khai lugng khi CO,
bay ra, do d6: mco, (1) = Myco,bandiu ~Mp=2a—b
(a—b).224
X = =
44
bat khoéi luong mol kim loai M 1a M gam.

5,6
a-b
1I( )
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Theo (1), (2), (3), (4) ' NyCO;bandiu = MM phin ing (4)

a d 60d

p— ==
M+60 M a-d

Vi Neo,2) = MMCO; due = MMCO; banddu ~ MMCO; phin ing (1)

>y=|—0 - X .22,4:[“"'-“"’).22,4
M+60 224 60 44

E(15b - 11d - 4a)
330

_(@a-d).224 56
60 15

2.187. Hoa tan hoan toan 20,4 gam hon hgp gém kim loai M (c6 hod tri duy nhit 1a
II) va mudi cacbonat trung hoa cta kim loai dé trong dung dich axit clohidric,
thu duge 7,84 lit hdn hop khi (dkte) va dung dich X. C6 can dung dich X thu
duge 33,25 gam mudi khan. Xdc dinh kim loai M va tinh thanh phin phén
tram kh6i luong cdc chét trong hén hop dau.

xxxxx

(a—d).

Theo (4), s6 mol Cl, = s6 mol M =-§—1 =

M + 2HCl - MCl, + H,
MCO; + 2HCI - MCl, + CO, + H,0
Pat s6 mol cia M va MCO; la x, y. Tacé :

Mx + (M + 60)y = 20,4 (I)
M+71)(x +y)=33,25 (II)
_ 1,84
X+y= 4 (IIT)

Giai hé trén tim ra M = 24 = kim loai 1a Mg
Thay gid tri M = 24 vao (I) r6i két hop gidi vé6i (II) timrax =0,15; y=0,2

= %mh{g = 0:}[ 5'424 . IUO% = l?; 65% 4

-y

%mMgCO:‘ = IUU% - 17.65% = 82,35%

2.188. Oxit cao nhit ciia mOt nguyén to ¢6 cong thic RO;, trong hgp chat khi cha
no vai hidro ¢6 chira 5,88% H vé khoi lugng. Cho biét tén nguyén t6 do.
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Bai giai :

Tir cong thire oxit cao nhit 1a ROy = cong thiic hgp chat khi véi hidro la
RH, (vi tong hod tri cia nguyén t6 trong oxit cao nhat va trong hop chét khi
vdi hidro bang 8).
2.1
R+ 2.1

Tach: . 100% = 5,88% = R =32

Khoi luong mol nguyén tir cia R 1a 32 gam/mol = Tra bang tuan hoan, R la
nguyén té ¢é nguyén tr khoi 32 1a luu huynh.

2.189. Nguyén t6 A va nguyén 16 B déu thudc chu Ki IV trong bang tudn hoan cdc

-

nguyén té hod hoc, chiing tao ra duge hgp chit AB. Trong oxit duy nhdt tao ra
tir A, phin khoi luong ctia oxi chiém 28,53%. Cho biét tén nguyén t6 A, du
dodn B va cho biét cong thifc oxit, bazo, axit ¢6 thé tao ra tir cic nguyén t6 trén.

.

Dat cong thic duy nhit cha A la A,O,.
16x

Ta c6: ————— =0,2853 = M, =20x.
2M, + 16x

Chi c6 x =2, M, =40 12 hgp If = A Ia Ca.

Canxi thé hién hod tri duy nhat 1a II, do d6 trong hop chat AB, B ciing ¢6
hod tri 11 ; B ciing chu Ki IV véi Ca trong trudng hop nay B chi ¢6 thé 1a Se.

Cong thire oxit va bazo trong tng cta canxi : CaO va Ca(OH),.

Doi véi selen c6 hai oxit la SeO, va SeO, tuong ing vaéi ching la hai axit :
H,SeO; va H,SeO,.

2.190. Hoa tan hoan toan 3 manh kim loai thudéc nhém I trong bang tudn hoan cic

. .
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nguyén 16 hod hoc 1a liti, natri, kali ¢6 khai Iwong bing nhau trong 3 binh chita
dung dich axit clohidric.

a) Xdc dinh ti 1¢ thé tich khi hidro thodt ra tir 3 binh nay.
b) Sau khi phan ttng xong phat hién thdy mét trong ba dung dich thu duoc cé

tinh bazo, mét dung dich trung tinh con mét dung dich c6 tinh axit. Hay du
dodn dé6 1a binh da cho kim loai nao vao ?

(]

a) C6 thé xay ra cic phan iing sau :
2Li + 2HCl — 2LiCl + H,T
2Na + 2HCl — 2NaCl + H,T
2K + 2HCl = 2KCl + H,T



Vi khéi luong cdc kim loai biang nhau dat lam. Ta ¢6 :

m m m m 39

ng = =— ;= — = —=ng.—=5,5Tng
M, 39 M;;, 7 7

Ny, =——= % =p E*--l n

M, 24 3y R

Ti 1é s6 mol cdc kim loai li, natri, kali 1a 5,57 : 1,7 : 1
Vi s6 mol H, trong cédc phan img déu bing 1/2 s6 mol kim loai, nén ti 1¢ s
mol trén ciing chinh la ti 1& thé tich thodt ra tir 3 binh chifa.
b) Trong mot binh dung dich thu duge ¢6 tinh bazo chimg t6 kim loai sau
khi tic dung véi axit con du da tic dung véi nudc tao thanh kiém ; trong
binh khéc, dung dich c6 tinh axit chimg to lugng kim loai ¢ day it, con du
axit. ; trong binh dung dich la trung tinh khi luong axit va luong kim loai
phan img vira hét, trong dung dich chi ¢6 mudi clorua.

2Li + 2H,0 — 2LiOH + H,T

2Na + 2H,0 — 2NaOH + H,T

2K + 2H,0 — 2KOH + H,T

Truong hop lugng kim loai ¢é ca phan ing véi axit va véi nuée tao kiém 1a
truong hgp cha kim loai Li, ¢6 s6 mol 16n nhat. Trudng hgp tao dung dich
axit xay ra véi kim loai ¢6 s6 mol it nhat, d6 la K. Truong hgp con lai tao
moOi truong trung tinh la Na.

2.191. Nguyén t6 A nim & chu Ki 3 trong bang tudn hoan cdc nguyén t6 hod hoc. X
13 oxit duy nhit dugc tao ra tir nguyén t6 A ¢6 phin tram khoi lugng oxi 1a 40%.
a) Tim A va X.

b) Nguyén 16 B ¢ ciing chu ki véi A. Y 1a mot oxit cia B ¢6 phan tram khoi
luong oxi gdp 1,25 lan phén tram khéi lugng cua oxi trong X. Tim Bva Y.

¢) Cho X, Y lan lugt tic dung v6i dung dich HCI, dung dich NaOH, dung
dich H,S0,. Viét cdc phuong trinh hod hoc.
Bai giai :

a) Dat cong thirc oxit X 1a A O (é la hod tri cua A trong oxit X)
a

p 16b 2b
£ b f—=04 = —_ = :
aco S ; 105 04=>M,=12 . 12n

Nghiém hgp likhin=2, M, =24 = A la Mg ; X la MgO.
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* - 2 L rd ® » .
b) Cong thiic cua Y la B,O, ( =Y 1a hod tri cua B trong oxit Y).
X
Phin tram khoéi lugng oxi trong oxit Y = 1,25. 40% = 50%

16y . N &_
—xMB+16y =05=>M;=8 . =8k

Nghiém hoplikhik=4=BlaS;Y la SO,
Diéu nay phi hop véi diu bai khi Mg va S cing & chu ki 1.
¢)  MgO +H,S0, —» MgSO, + H,0
MgO + 2HCl — MgCl, + H,0
SO, + 2NaOH — Na,SO; + H,0
SO, + NaOH — NaHSO,
b) Bai tap khéng co Ioi giai

TachH:

2.192. Tim céc chat A, B, D né€u biét ching tham gia vao cic phan iing sau :
A+B+H,O0->D; A+HCl—B+..
D+HCl->B+...; A—B+..

2.193. C6 3 lo dung riéng biét cic khi CO,, HCI, O,. Trinh bay phuong phép hod
hoc dé phan biét 3 lo khi trén.

2.194. C6 hén hgp chita 4 khi CO,, HCI, Cl,, O,. Bang phuong phdp hod hoc, lam
thé nao dé thu dugc O, nguyén chat.

2.195. Cho dung dich Ba(HCO;), lin lugt vao cic dung dich CaCl,, NaOH,

N33C03, KHSO_;, Nﬂ.zS‘O4, Ca(NO3)3. Cﬁ(OH)z. HESO,;, HC] Vle‘-[ CéC
phuong trinh hod hoc va cho biét trudng hop ndo ¢6 tao ra chat két tua ?

2.196. Viét 3 phuong trinh hod hoc ctia phan g diéu ché khi clo trong phong thi
nghiém. Khi clo thu dugc sau cic phan tng trén thudng c¢é ldn khi hidro
clorua HCI va hoi H,0, lam thé nao dé thu dugc khi clo tinh khiét.

2.197. Chon 1 chat khi dé khi cho viio hén hgp khi gém CH, va CO, (c6 thé tich
bang nhau) s& lam ti khéi ctiia hén hop khi méi so véi khi hidro

a) tang lén ; b) giam di.
2.198. Tim chit X thich hop va viét cac phuong trinh hod hoc cia nhitng phan ng
dé thue hién so d6 sau :

NaCl - HCl —» X — KCl.
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2.199. Tir bari cacbonat rén, khi hidro clorua HCI va nuée 1am thé nao dé thu duge
dung dich bari hidrocacbonat. Trinh bay hai cach lam.

2.200. C6 3 dung dich riéng biét 1a NaCl, NaHSO,, HCI. C6 thé dung thudc thir
nao sau diy dé phan biét 3 dung dich trén : K,CO,, KOH, BaCO;, Ba(OH),.
Giai thich va viét phuong trinh hod hoc dé minh hoa.

2.201. Tim khéi lugng MnO, cin thiét dung diéu ché luong clo cin thiét dé bién 10
ml benzen (khéi luong riéng la 0,8 g/ml) thanh CH,Cl, (coi hiéu suat la
100%).

2.202. Hoa tan mdt luvong Khi hidro clorua HCI vao nuéce thu duge 500 ml dung dich
axit clohidric ¢6 khoi luong riéng la 1,078 g/ml. Lay 100 ml dung dich nay
cho tdc dung véi lugng du dung dich bac nitrat tao thanh 5,08 gam két tua.

a) Tinh nong do dung dich axit clohidric.
b) Tinh thé tich H, va Cl, (dktc) can 14y dé tao ra lugng khi hidroclorua & trén.

2.203. Cho hén hgp chita 2,61 gam mangan dioxit va 21,45 gam kém tic dung véi
dung dich axit clohidric thu duge hén hop khi A, thém 3,36 lit khi oxi
(dktc)vao hon hop A thu duge hén hop B. D6t chdy hén hop B va ngung tu
san phdm. Xdc dinh thanh phédn phén tram khoi lugng céc chat trong dung
dich thu duogc.

2.204. Xac dinh thanh phin phén tram khéi lugng cta hén hgp kém clorua va kém
florua, néu biét hon hop c6 chira 55,9% kém.

2.205. Cho 10 lit hén hop (dktc) cacbon oxit va cacbon dioxit di qua 56 kg dung
dich kali hidroxit néng d¢ 1%. Mudi nao duge tao thanh, véi khéi lugng bao
nhiéu gam. Biét hén hop khi trén ¢6 ti khéi d6i véi hidro la 16.

2.206. Din khi CO dun néng di qua 4,9 hon hop X gom Fe;0,, Al,O;, Fe. Sau khi
phén {mg xdy ra hoan toan, thu dugc 3,26 gam chit rin Y va 1,344 lit (dktc)
hén hop khi Z. Tim ti khéi ctia Z so véi H,.

2.207. Nung 1,940 gam da voi (c6 lan tap chit khong bi phin huy) ¢ nhiét do cao
dén khi thanh phén chat rin khong thay d6i. Din khi tao thanh sau khi lam
ngudi vao 0,85 lit nuc voi trong ¢6 nong do 0,16% (khoi lugng riéng la
1,02 g/ml). Loc bo két tha, phian dung dich dugce trung hoa hoan toan bai 54
ml dung dich HCI 0,IM. Tinh thanh phan phin tram khéi lugng canxi
cacbonat nguyén chat trong mau da voi ¢ trén.

2.208. Hap thu hoan toan 3,36 lit (dktc) khi CO, vao 125 ml dung dich Ba(OH),
IM thu duge dung dich X. Coi thé tich dung dich khong thay déi. Tinh néng
do mol cha chat tan trong dung dich X.
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2.209. Cho 9,125 gam mudi hidrocacbonat phan tng hét véi dung dich H,SO,
loang, du thu dugc dung dich chita 7.5 gam muéi sunfat trung hoa. Tim cong
thitc cia mudi ban déu.

2.210. Cho 112 ml khi (dktc) CO, vao 300 ml dung dich Ca(OH), 0,01 M. Viét
phuong trinh hod hoc va tinh khéi lugng céc chat sau phan (ing.

2.211. Cho 5,6 lit (dktc) hén hop khi CO, va SO, vao dung dich Ba(OH), du, thu
duoc 50,25 gam hén hop két tha. Viét phuong trinh hod hoc va tinh thanh
phdn phdn tram vé thé tich cta cdc chat trong hén hgp déu.

2.212. Cho m; gam hén hop gébm Na,CO; va K,CO;, trong d6 khéi lugng K,CO,
gip 2,604 1an khoi lugng Na,CO;. Hoa tan hén hgp trén trong 61,8 gam
H,0 dugc dung dich A. Cho A tdc dung véi dung dich HCI du, khi tao thanh
duoc hip thu hét trong 500 ml dung dich Ba(OH), 0,5M dugc m, gam két
tia. Sau khi tich két tha, cho dung dich tic dung véi 50 ml dung dich NaOH
2M, lai thu duge lugng két taa t6i da.

a) Tinh m;, m,.

b) Tinh néng do phén trim cua hai mudi trong dung dich A.

¢) Tinh thé tich dung dich HCI 2M dé phan (ing vira hét v6i dung dich A.

d) Cin thém vao dung dich A bao nhiéu gam Na,CO; dé néng do cla
Na,CO; trong dung dich méi la 27,6%.

2.213. Nho tir tir timg giot cho dén hét 30 ml dung dich HCl IM vao 100 ml
dung dich chita Na,CO; 0,2M va NaHCO; 0,2M. Tinh thé tich (dktc) khi
CO, thu dugc.
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Cha dé 3
HOA HOC CAC HOP CHAT HUU CO

A. DAI CUONG VE HOA HOC HUU cO
. KIEN THUC TRONG TAM

1.

Khai niém vé hop chat hiru co va hoa hoc hiru co

Hap chét hitu co la hgp chét cla cacbon (trir CO, CO,, H,CO,, mudi cacbonat,...).

Hoé hoc hiru co la nganh hoa hoc chuyén nghién ctru vé cac hop chat hitu co va nhimg
chuyén ddi clia chung.

. Dac diém cla hgp chat hiru co

Thanh phan cac nguyén t6 tao nén hgp chat hiru co khong nhiéu : nhat thiét phai co
cacbon, hay gap hidro, oxi, ngoai ra con ¢6 mét s6 nguyén t khac nhu N, S, P,...

Lién két hoa hoc chli yéu trong hop chat hiru co Ia lién két cong hoa tri.

Da s6 hap chat hiru co khdng bén véi nhiét, dé bay hoi va dé chay.

Phan (ng gilta cac chat hitu co thudng xay ra cham va khong theo mét huéng nhat dinh.

. Phan loai cac hgp chat hiru co

Dua vao thanh phan phan t{r, cac hgp chat hitu ca dugc chia thanh hai loai chinh :

— Hidrocacbon la nhimg hop chat hitu co, phan tir chi c6 hai nguyén t3 : cacbon va
hidro. Thi du : CH,, C,H,, CgH, ...

— Dan xudt cla hidrocacbon : ngoai cacbon va hidro con cb cac nguyén t§ khac nhu
oxi, nita, clo,... Thi du : C;Hg0, C,HsO,N, CH4CI.

4. So lugc vé phan tich nguyén té
a) Phan tich dinh tinh

Muc dich : xac dinh thanh phan nguyén t6 cla cac hap chat hitu co.
Céach tién hanh : chuyén cac nguyén t6 trong hop chat hitu ca thanh nhiing chat vo co
don gian rdi tim cach nhan ra ching.
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Thidu:
— Xac dinh cacbon : d6t chay hop chat hitu co, nguyén t cacbon chuyén thanh CO,
nhan biét chat nay bang phan (mg dac trung véi nudc voi trong :

CO, + Ca(OH), — CaCO4! +H,0
— Xac dinh hidro : nung hop chat hitu co véi CuO dé nguyén t6 hidro chuyén thanh hoi
nudc, sau d6 nhan ra chat nay bang cach dan qua CuSO, khan (CuSO, hat nuéc thanh

tinh thé CuS0,.5H,0, do vy CuSO, khan tir mau tring sé chuyén sang CuSO, ngam
nudc mau xanh).

— X&c dinh halogen : khi d6t, hop chat hitu cg chira clo thudng tao thanh HCI va chét
nay dugc nhan biét bang dung dich bac nitrat :
HCI + AgNO, — AgC + HNO,

b) Phan tich dinh luong
Muc dich : xac dinh thanh phan phan tram cac nguyén t6 chira trong hop chat hitu co.
Cach tién hanh : chuyén cac nguyén t6 trong hop chat hitu co thanh nhimg chat vo co
don gian ri xac dinh khéi luong hoac thé tich clia chung.
Thidu:
~ Dinh lugng cacbon : d6t chay hop chat hitu co sau d6 dan sén phdm chay vao binh

dung nudc voi trong du. Dua vao khéi luong két tia thu dugc, tinh khéi lugng va phéan
tram cta cacbon.

— Dinh luong hidro : d6t chay hop chét hitu co sau d6 dan san pham chay qua binh
chta dung dich H,SO, déic, khéi lung binh tang Ia H,0. Dua vao khéi lugng binh tang,
tinh khéi lugng va phan tram cla hidro.

Il. BAI TAP

1. Bai tap trac nghiém

3.1. Hod hoc hiru co 1a nganh khoa hoc nghién ciu vé
A. céc hop chat hitu co va nhimg chuyén déi cta chiing.
B. cédc hop chit cua cacbon, trir CO, CO,.

C. cdc hgp chat cia cacbon trir CO, CO,, H,CO;, mudi cacbonat, muoi
cacbua, mudi xianua.

D. céc hop chat chi ¢6 trong co thé song.
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3.2. Cho cdc chat : CaC,, CO,, HCHO, CH,COOH, (NH,),CO, (NH,),CO;,
C,HsOH, NaCl, CaCO;, NaCN. So6 chdt hiru co trong cic chat di cho la
A.6. B 5 i D. 4.
3.3. Thudc tinh nao sau day khéng phai 1a cia cic hop chat hiru co ?
A. Khong bén & nhiét do cao.
B. Kha nang phan tng hod hoc cham, theo nhiéu hudng khic nhau.
C. Dé bay hoi va dé chdy.
D. Lién két hod hoc trong hop chit cha yéu la lién két ion.
3.4. Nguyén tic chung cia phép phan tich dinh tinh céc hop chat hitu co la :
A. D6t chdy hop chit hitu co sau dé din san phdm chdy qua binh dung nudc
voi trong dur.

B. D6t chdy hgp chét hitu co sau d6 ddn san phdm chdy qua binh chita CuSO,
Khan.

C. Chuyén nito chia trong chat hitu co thanh NH; sau d6 tim cdch nhan ra
NH,.
D. Chuyén hod cdc nguyén t6 chita trong hop chat hitu co thanh cédc chat vo
co don gian sau dé tim cdch nhan ra chiing.
3.5. Muc dich cua phép phan tich dinh luong cédc hop chit hiru co la :
A. Xdc dinh thanh phin nguyén t6 cta cdc hop chat hitu co.
B. Xdc dinh thanh phan % cédc nguyén t6 trong hop chat hitu co.
C. Xdc dinh cong thirc phén tir cia cdc hgp chit hitu co.
D. Xdc dinh cong thirc ciu tao cta cdc hgp chat hitu co.
3.6. D6t chdy hoan toan chét hitu co X bing oxi, thu duge hén hop san phdm gébm
khi CO, va hoi H,O. Nhén dinh nao sau diy ding ?
A. Phan tir X chira cic nguyén t6 cacbon va hidro.
B. Phan tir X chita cic nguyén t6 cacbon, hidro va cé thé ¢6 oxi.
C. Phan tir X chita cic nguyén té cacbon, hidro va oxi.
D. Phan tir X chita cdc nguyén 6 cacbon, hidro, oxi va ¢6 thé chia thém mot
sO nguyén t6 khdac nhu nito, luu huynh, photpho,...
3.7. Oxi hod hoan toan 0,6 gam chit hitu co' Y thu duge hdén hgp san phim gém
0,672 lit khi CO, (dktc) va 0,72 gam H,O. Nhén dinh nao sau day ding ?
A. Phan tr Y chira cdc nguyén té cacbon va hidro.
B. Phan tlr Y chifa cdc nguyén t6 cacbon, hidro va c6 thé c6 oxi.
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C. Phan tr Y chita cdc nguyén t6 cacbon, hidro va oxi.

D. Phan tir Y chita cdc nguyén t6 cacbon, hidro, oxi va ¢6 thé chifa thém mot
s6 nguyén té khac nhur nito, luu huynh, photpho....

3.8. Dot chday hoan toan 1,5 gam hgp chat hiru co X cdn dung vira da 5,04 lit

khong khi, thu duge hén hop Y. Din Y qua binh (1) dung dung dich H,SO,
dac, sau d6 sang binh (2) dung dung dich NaOH du. Sau thi nghiém khoi
luong binh (1) va binh (2) tuong dng tang thém m, va m, gam, ¢ binh 2 ¢6
4,256 lit khi thodt ra (cdc khi déu duoc do & dktc). Nhian dinh nao sau day
ding ?

A. Phan tr X chira cdc nguyén t6 cacbon va hidro va nito.

B. Phin tlr X chita cdc nguyén t6 cacbon, hidro va oxi.

C. Phan tr X chifa cdc nguyén t6 cacbon, hidro, oxi va ¢6 thé ¢6 nito.
D. Phan tir X chita cdc nguyén t6 cacbon, hidro, oxi va nito.

3.9. Bé xdc dinh khoi lugng mol phan tir cia hop chat hitu co ngudi ta ding

phuong phédp nao sau day ?

A. Ti khoi.

B. Cho bay hai dé xdc dinh s6 mol va khéi luong.
C. Cho bay hai dé xdc dinh khéi luong riéng.

D. Tat ca ciac phuong phdp trén.

3.10. Theo thuyét cdu tao hod hoc, trong phan tir cic chat hiru co, cic nguyén tr

3.11.
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lién két hoa hoc véi nhau theo cdch nao sau day ?

A. Theo ding hoa tri.

B. Theo mot thit tu nhat dinh.

C. Theo diing s6 oxi hod.

D. Theo diing hoa tri va theo mot thit tu nhit dinh.

Nguyén nhan cia hién tugng déng phan trong hod hoc hiru co la
A. Trong hop chat hiru co cacbon luén ¢6 hoa tri IV,

B. Cacbon khéng nhimg lién két dugc véi nguyén tir cua cic nguyén to khic,
ma con lién két truc tiép véi nhau tao thanh cic dang mach cacbon khic nhau
(khoéng phan nhanh, nhanh hoac vong).

C. Su thay déi trét tu lién két gilta cdc nguyén tir trong phén tir.
D. Tinh chat cta cédc hop chat hitu co phu thudc viao ciu tao.



3.12.

3.13.

3.14.

3.15.

A. C,H{O,. B. C,H, 0. C. C;H,0. D. C,H,0.
3.16. S6 déng phan ting véi cong thic phan tir C;H,0H la
A. 2. B. 4. -3 D. 5.
Dap an bai tap trac nghiém
31.A |3.2.C 33.0 |34.D |35.B |36.B |37.C |38.D
39.0 |310.D |311.B|3.12.D | 3.13.B | 3.14.A | 3.15.D | 3.16.C

Nhén dinh nao sau day khéong ding ?

A. Cong thiic tong quét 1a cong thidc cho biét thanh phén dinh tinh cta céc
hop chat hiru co.

B. Cong thitc don gidn va cong thitc thuc nghiém cho biét ti 1& cdc nguyén tr
trong phan tu.

C. Cong thitc phan tir cho biét s6 nguyén tir ciia timg nguyén t6 trong phan tir.
D. Cong thic cau tao cho biét s6 oxi hod cua cic nguyén t6 trong phan tu.
Cho cong thitc cia mot chat hiru co la C,H,Cl. Cong thic nay la

B. cong thic don gian.

D. cong thitc phan tr.

A. cong thic tong quat.
C. cong thire thuc nghiém.

B—caroten (chit hiru co ¢6 trong ci ¢a rot) ¢ mau da cam. Nho tidc dung cua
enzim trong rudt non, B—caroten chuyén thanh vitamin A nén né duge goi la
tién vitamin A. Oxi hod hoan toan 0,67 gam B—caroten, sau dé dian san phim
qua binh (1) chita dung dich H,SO, déc, binh (2) chita dung dich Ca(OH),
du, thay binh (1) ting 0,63 gam va binh (2) ¢é 5 gam két tua. Thanh phin %
cua ciac nguyén to trong hop chit B—caroten la

A. 89,55% C va 10,45% H. B. 69,55% C va 30,45% H.

C. 69,55% C; 10,45% H ; 20,00% O. D. 89,55% C; 4,45% H ; 6,00% O.

Dot chay hoan toan 20 ml hoi hop chét hitu co X (chi gom C, H, O) céan vira
da 110 ml khi O,, thu dugc 160 ml hon hgp Y gom khi va hoi. Dan Y qua
dung dich H,SO, dic (du), con lai 80 ml khi Z. Biét céc thé tich khi va hoi do
¢ cung diéu kién. Cong thirc phan tr cia X 1a
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2. Bai tap tu luan

a) Bai tap co 10i giai

3.17. Chat hiru co A ¢6 thanh phin % vé khéi lugng cic nguyén té6 nhu sau :
40,00% C ; 6,67% H con lai 1a oxi. Xdc dinh cong thirc phan tr cua A, biét
rang phan tr khéi cia A bing 60.

Bai giai :
Goi cong thitc tong quét ctia A 1a CH,0,
%mg = 100% — 40% — 6,67% = 53,33%

, 40 6,67 53,33
Tacd:x:y:z=—"1: :

: =335:00/-333=1:2:1
12 | 16

= Cong thirc don gian nhat cia A 1a CH,O va cong thiic phan tr cia A 1a
(CH,0),

M,=30n=60=>n=2
Viy cong thitc phan tir cia A la G,H,0,.

3.18. Hop chit hiru co B ¢6 thanh phin % vé khéi lugng cdc nguyén t6 nhu sau :
24.24% C ; 4,04% H con lai la clo. Xéac dinh céng thitc phéan tir cia B, biét
rang ti khoi cua B so véi hidro 1a 49.5.

Bai giai :
Goi cong thiic téng quét cta B Ia CH,/CI,
Y%emey = 100% — 24,24% — 4,04% = 71,72%

24,24 4,04 71,72
12 1 355

Tacé:x:y:z= =202:404:202=1:2:1

=> Cong thic don gian nhat cua B 1a CH,CI va cong thic phian tir ciia B 1a
(CH,CI),

Mg =49,5.2=99 = 49,5n =99 = n =2
Vay cong thitc phéan tir cia B 1a C,H,Cl,.

3.19. Chat hiru co D ¢6 chira : 32,00% C; 6,67% H ; 18,67% N con lai 1a oxi vé
khoi luong. Xdc dinh cong thiic phan tir cia D, biét ring thé tich hoi cla
1,5 gam chit D bing thé tich clia 0,64 gam oxi (& cung diéu kién nhiét do,
ap sudt).
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Bai giai :

Goi cong thic tng quét cia D 1a CH,0,N,

%mg = 100% — 32% — 6,67% — 18,67% = 42,66%

i 32 6,67 42,66 18,67
Tacé:x:y:z:t=—: : ;
12 | 16 14
=267 :667:267:133=2:5:2:1

= Cong thitc don gian nhdt cua D 1a C,H;O,N va cong thitc phan tir cia D la
(GHs0,N),
O cung diéu kién, thé tich hoi chat D bang thé tich O,

=Np=Ng, = % = 0,02 (mol) = My = % =75 (g/mol)

]

Mp=75n=75=n=1
Vay cong thic phan tr cua D 1a G;H50,N.
3.20. D6t chdy hoan todn 4,6 gam hop chat hitu co X, thu duge san phim gém

4,48 lit khi CO, (dktc) va 5,4 gam H,0. Xdc dinh cong thitc phan tir cua X,
biét rang ti khéi cia X so véi khong khi 1a 1,586.

Bai giai :
Khi X chdy thu dugc san phim gém CO, va H,0 nén phan tir X phai chia C,
H va ¢6 thé ¢6 oxi. Goi cong thiic tong quat cia X 1a C,H,0,
My = 1,586.29 =46 (g/mol) = ny = i—: =0,1 (mol)

4,48 54
Neo, = 4 =0,2 (mol) ; Ny,o= E = 0,3 (mol)

CH.0,+(x + L- 2)0,— x00,+ < H,0
. 4 2 2
0,1 0,1x 0,05y (mol)
Neo, =0 Ix=02=x=2;ny =005y=03=y=6
Cong thic cua X ¢6 dang C,H.O,
My=30+162=46=>2= |
Viy cong thirc phan tr cua X 1a G,HO.
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3.21. Dot chdy hoan toan 4,4 gam hop chét hitu ¢o Y, san phdm chdy thu duge chi
¢6 khi CO, va hoi H,O. Din san phdm chdy qua binh (1) dung dung dich
H,S0, dic, sau d6 sang binh (2) dung dung dich Ca(OH), du. Sau thi nghiém,
khoi luong binh (1) tang thém 7.2 gam va binh (2) ¢6 30 gam két tha. Xdc
dinh cong thirc phan tir ciia Y, biét rang phan tir khéi cia Y nho hon 60.

Bai giai :

Binh (1) tang chinh 12 khéi luong H,O
Ny,o = % = 0.4 (mol) ; n¢ycp, = % =0,3 (mol)
CO, + Ca(OH), - CaCO;! + H,0
0,3 0,3 (mol)
Taco:ne= neg, =03 mol; ny=2ny o =2.0,4=0,8 (mol)

me +my=0,3.12 + 0,8.1 = 4,4 (gam) =my

= Y khong chira oxi

ne.ny=03:08=3:8

=> Cong thitc don gian nhat cua Y 1a C3Hg va cong thie phan tir cua A la
(CG;Hy),

My=44n<60=>n<136=>n=1

Vay cong thitc phéan tir cua Y 1a CyHg.

3.22. Hop chat hitu co A chira 9,09% H ; 18,18% N vé khéi lugng. Khi d6t chdy
3,85 gam chat A thu duge 2,464 lit khi CO, & 27,3°C va 1 atm. Tim cong
thirc phan tir A, biét phan tir khoi cia A nho hon phan tir khoi cia benzen.

Bai giai :

Ap dung cong thiic : pV = nRT
1.2,464

= n = =(,1 (mol
27 0,082.(27,3+273) o

Nc= Ngp, =0,1 mol = %me= %.100% =31,17%

= %mg = 100% - 31,17% - 9,09% - 18,18% = 41,56%
Goi cong thitc téng qudt ctia A la CH,O N,
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31,17 9,09 41,56 18,18
12 1 16 14

m2.00:909:2060: 1, 30=2:7:2:1]
= Cong thitc don gian nhét ciua A 1a C,H,0,N va cong thic phan tir cia A la
(GH;0,N),
My< Mcy, ©@7m<78=n=1

Tachb:x:y:z:t=

Vay cong thitc phan tir cia A 1a C,H,0,N.

3.23. Tir mét loai tinh ddu ngudi ta tich dugc chit hitu co B. Dé dét chdy hoan
toan 2,64 gam B c¢in vira di 4,704 it oxi (dktc), san phdm thu dugc chi ¢6
CO, va H,0 véi ti 1é khoi lugng CO, : H,O = 11 : 2. Biét B ¢6 phan tir khoi
nho hon 150. Xdc dinh cong thic phan tir cia B.

Bai giai :

4,704
n = —_— = 0.2[ mol
O = 224 b

Ap dung dinh luat bao toan khéi luong, ta cé :

Inm‘. + mH,O = mB + mo_, = 2,64 + 0,2132 = 9,36 (gam)
Ma meg, . my g =11:2= meg, =792 gam ; my o = 1,44 gam

N, = 24—?2 =0,18 (mol) ; ny o= % = 0,08 (mol)

-

Taco:ne= neg, =0,18 mol ; ny=2ny o =0,08.2 =0,16 (mol)

= m¢ +my = 0,18.12 +0,16.1 = 2,32 (gam) < 2,64 gam

=> B ¢6 chira oxi

mg = 2,64 - 2,32 = 0,32 (gam) = ng = 0,02 mol
=>nNeinyg:ing=0,18:0,16:0,02 =9:8:1

Cong thirc don gian nhat cua B la CgHgO va cong thire phan tir cua B 1a
(CyH0),

Mp=132n<I150=>n<,14= n=1

Vay cong thitc phan tir cia Y la CyHO.
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3.24. D 1a hop chat hiru co. Dot chdy hoan toan D, thu duge hén hgp khi gdm
CO,, hoi nuée va N,. Ti khoi cia hén hgp ndy so véi hidro 1a 13,75 ; trong
d6 thé tich CO, bing 4/7 thé tich hai nude ; s6 mol oxi dung dé dot chdy
bang 1/2 téng s6 mol CO, va H,O tao thanh. Xdc dinh cong thitc phan tir cia
D biét ring phén tir khéi cia D nho hon 100.

Khi D chdy thu duge san phim gém CO,, H,O va N,, nén phéan tir D chita C,
H, N va ¢6 thé ¢6 oxi. Goi cong thic téng quét ctia D 1a C;H,O,N,

C:‘EH:!'.()zl.'*ltrl + (X + z - E )0') —> KCO‘) + l H#O + l N'}
4 2 - - A 2

Gia str d6t chay 1 mol chat D. Ta cé6 :

4 4 vy
Veo. = = SX==.=22y=7X= y=3,5x |
co, = 7 Vh0 2s = y (1)
1 y z 1 y
Ng. = —=(n +n SX+==—===X+=)=> x=2 2
0, 2{ co, + My,o0) 43 2( 2) (2)
Khoi lugng mol phan tir trung binh ctia hén hop sau khi dot 1a :
44x +9y + 141

=13,752= x=2t=>y=Ttvaz=2t

x+0,5y+0,5t
YAy X:ysgit=2: 74
=> Cong thitc don gian nhat cia D la GH,O,N ; cong thic phan tir la
(G,H,0,N),
Mp=7n<100=n=1
Vay cong thic phan wr cha D 1a C,H,0,N.
3.25. Dot chdy hoan toan 0,12 mol chat hiru co X mach hd can diung 50,4 lit
khong khi. Sau phan tmg cho toan b san phdm chdy gém CO,, hoi nuéc va
N, qua binh dung dung dich Ba(OH), du, thdy khoi lugng binh tang thém

23,4 gam va ¢6 70,92 gam két tha. Khi thodt khoi binh ¢6 thé tich 41,664 lit.
Xdc dinh cong thitc phan tir cia X, biét cic khi duge do & dktc.
Bai giai :
1 1 50,4
Ny, = —Mgpone khi = ——— = 0,45 (mol) ; ny. =0,45.4 = 1,8 (mol
0, = 5 Mkhong khi = 5557 (mol) ; ny, (mol)
Khéi luong binh Ba(OH), tang chinh la khéi lugng CO, va H,O
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CO, + Ba(OH), — BaCO;! + H,0
0,36 fi = (0,36 (mol)
197
5,35
= My o =23,4-0,36.44 = 7,56 (gam) = ny o = 5T =0,42 (mol)
S6 mol khi N, sau phan ting la :
41,664

N, =

. 22,4
=> Khi X chdy sinh ra khi N, c6 s6 mol la : 1,86 — 1,8 = 0,06 (mol)

Goi cong thic tong qudt cia X 1a C;H,O,N,

= 1,86 (mol) > NN, khong khi

y Z y t
CxH}.Ole + (x + E - 5 )02 —> KCOZ + 5‘ HEO + ‘5 Nz

0,12 0,12x 0,06y 0,06t (mol)
Neo,=0,02x=0,36 = x=3; ny =0,06y=042 =y =7

ny,=006t=006=>t=1;ng =0,12.(x + L= 2)=045=2=2

4 2
Vay cong thiic phan tir cua X la C;H,0,N.

3.26. D6t chay hoan toan 3,56 gam hgp chét hitu co Y cin dung vira da 3,36 lit khi
0,, thu dugc hén hgp san phdm gém hoi nuée va hai chit khi. Cho hén hgp
san phdm nay qua dung dich Ba(OH), du thay c6 0,448 lit khi X di ra khoi
binh, khoi lugng binh tiang thém 7,8 gam va tao thanh 23,64 gam két tua
trang (cdc khi dugc do ¢ dktc). Xdc dinh cong thic phan tir cha Y, biét ti
khoi hoi clia Y so vai heli la 22,25.

Bai giai :

3,36 0,448
No, = 2.4 =0,15 (mol) : ny = 24 = 0,02 (mol)
Do Y 1a chit hitu co nén phan tr Y phai chita cacbon = san phdm chdy phai
¢6 CO,. Khoi luong binh dung Ba(OH), tiang chinh la khoi lugng cia CO, va

H,0.Tacé6:
Y + O, » CO, + H,O + X
3,56 gam 0,15 mol 7.8 gam 0,02 mol

Ap dung dinh luat bao toan khéi luong, ta 6 :
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My =My + Mg = (Mg, + My o)=3,56+0,15.32 - 7,8 =0,56 (gam)

= My = % =28 (g/mol) = X A N,

Goi cong thitc tong qudt cia Y 1a C;H,O N,
CO, + Ba(OH), — BaCO;! + H,0
D32 %=0,12(m01)
197
2,52
= my o =7.8-0,12.44 =252 (gam) = ny g = ST 0,14 (mol)

My = 22.25.4=89 = ny = % = 0,04 (mol)

L

CxH}'Ole + (K + z— £)07 —¥ XCO'} + "):H')O + lN'}
4 2 - = T S

0,04 0,04x 0,02y 0,02t (mol)
N, =0.04x=0,12=x=3; ny,p=002y=0,14=y=7

ny, =0,02t=002=t=1; ng =0,04. (x + %- §)=0.15=>3=2
Viy cong thirc phan tir cia Y 1a C3H,0,N.

b) Bai tap khéng cd I06i giai

3.27. Két qua phan tich nicotin trong thudéce 14 ¢6 ham lugng cic nguyén t6 nhur sau :
74% C ; 65% H va 17,35% N. Khai lugng mol phan tir cia nicotin la 162 g/mol.
a) Xdc dinh cong thitc don gian nhit cta nicotin.

b) Xdc dinh cong thic phan tr cta nicotin.

3.28. Dot chdy hoan toan 5,6 gam chit hiru co A cin V lit oxi (dktc), sau phan tng
thu duge 13,2 gam CO, va 3,6 gam nudc. Biét ti khoi hoi cua A so véi H, la 28.
a) Xdc dinh cong thic phan tir clia A.

b) Tinh V.

3.29. Dot chdy hoan toan chat hiru co X can 6,72 lit khi oxi (dkitc), sau phan g
thu dugc hén hop X gobm CO, va nuée. Hap thu hoan toan X vao binh dung
dich Ca(OH), du, thdy khoi lugng binh tang 1én 18,6 gam va c6 30 gam két
tha. Biét 50 < My < 100. Xdc dinh cong thirc phan tir cia X.
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3.30. Dot chiy hoan toan m gam chdt hitu co' Y (CHyN,), sau phan img thu duge
17,6 gam CO, ; 12,6 gam nuGce va 2,24 lit khi nito (dktc). Biét ti khoi hoi cua
Y so v6i H, 1a 22,5. Tim cong thic phéan tircia Y.

3.31. Tron 100 cm’ chit hitu co X (chita C, H, O) v6i 450 cm® oxi du thu duge hén
hop X. Dot chdy hoan toan X thu duge 650 cm® hén hop khi Y. Cho Y qua
dung dich H,SO, dic, du thay con lai 350 cm® khi Z. Cho Z qua KOH rin,
dur thiy con lai 50 em® khi khong bi hdp thu. Xéc dinh CTPT clia X.

3.32. Bot chdy hoan toan 0,30 gam chat A (phéan tir chi chita C, H, O), thu dugc
0,44 gam khi cacbonic va 0,18 gam nudc. Thé tich hoi cua 0,30 gam chéat A
bing thé tich cta 0,16 gam oxi (¢ cing diéu kién). Xdc dinh cong thic phan
tr cua A.

3.33. Tir tinh ddu héi, ngudi ta tich dugc anetol = mot chit thom duge dung dé
san xudt keo cao su. Anetol ¢6 khéi lugng mol phan tir bing 148,0 gam/mol.
Phan tich nguyén t6 cho thdy, anetol ¢6 81,08% C ; 8,10% H, con lai la oxi.
a) Xdac dinh cong thitc don gian nhét cua anetol.

b) Xic dinh cong thiic phan tir cta anetol.

3.34. Dot chay hoan toan 10 mg chat hiru co X, sinh ra 33,85 mg CO, va 6,95 mg
H,0. Ti khéi hoi ciia X so véi khong khi 1a 2,69. Tim cong thic phan tircia Y.

3.35. Dot chdy hoan toan 28,2 mg hop chét hitu co Z, cho san phdm chdy ldn luot
di qua cdc binh dung CaCl, khan vd KOH du, thiy binh CaCl, tiang thém
19,4 mg, con binh dung KOH tang thém 80,0 mg. Mat khdc, khi d6t chdy
18,6 gam Z sinh ra 2,24 ml nito (dktc). Biét ring, phan tr chat d6 chi chira
mot nguyén tir nito.
a) Xdc dinh cong thitc don gian nhit cua Z.
b) Tim cong thic phan tir ciia Z.

3.36. Trudc kia, “phidm do” dung dé nhuém do choang cho ciac Hoéng y gido chu
duge chiét tich tr mot loai 6¢ bién. D6 14 mot hop chit ¢6 thanh phén
nguyén t6 nhu sau :

%C = 45,70% ; %H = 1,90% ; %0 = 7,60% ; %N = 6,70% ; %Br = 38,10%.
a) Hay xéc dinh cong thitc don gian nhat cia “pham do”.

b) Biét trong “phdm d0” chita hai nguyén tir brom. Hiy xéc dinh cong thitc
phan tir ca “phidm do”
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B. HIDROCACBON NO - ANKAN
I. KIEN THUC TRONG TAM
1. Dinh nghia, déng dang, déng phan, danh phap

a) Dinh nghia
Ankan la hidrocacbon no, mach hé, phan ti chi ¢6 cac lién két don.

b) Céng thtic, tén goi (IUPAC) cdc dong dang ctia metan

CTPT Téngoi | Cong thifc Tén goi
goc ankyl | gdc ankyl

1 CH, Metan CH, Metyl
2 C,Hs Etan C,Hs Etyl
3 C,Hs Propan C;H, Propyl
4 CeHip Butan CHs Butyl
5 CsHy, Pentan
6 CeHys Hexan
7 C;H,; Heptan
8 CgHig Octan
9 CgHyo Nonan
10 CyoHz Becan
n CoHa 45 Ankan 7 Ankyl

c) Cach goi tén
— D4i véi cac ankan mach khong phan nhanh : tir goc + an.
Thidu : CH;~-CH,~CH, : propan;  CH,-CH,~CH,-CHj : butan.
- D3Gi vdi ankan ¢6 mach cacbon phan nhéanh :
+ Chon mach chinh la mach dai nhat, c6 nhiéu nhanh nhat.
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+ Danh s6 thir tu theo mach chinh (uu tién phia gan nhanh danh sd nho).
+ Goi tén : So chi vi tri nhanh + tén nhanh + tén mach chinh + an.

2. Tinh chat hoa hoc
a) Phan ung thé vdi Cl,, Br,
CH, + Cl, —2™9_, CH,Cl+ HCl

Téng quat : CHy, + Cl, —2M%409 ¢ H, ., +HC

Chiy:

— Vi ankan c6 nhiéu C : Uu tién thé vao cacbon béc cao (cacbon chira it hidro hon).

— Brom hau nhu chi thé vao cacbon bac cao (cacbon chura it hidro hon).
b) Tac dung nhiét

— Phan (g phan hiy :

C.Ha sy ——25 nC+(n+1)H,
Thidu: C,Hy ——%° 5 2C + 3H,
~ Phan (g tach H, :

Cobans2 —252 CoHy + Hy
Thidy: CpHg —“"Ps C,H, +H,
— Phan (tng crackinh :

xt, £, ;
CHHZn +2 —p) CXHZI + Cﬂ“ tz[n -x)+2 (\\'m X< n}

Thidu: CgHip —2:2y C,H, + C,H
Oty —2E2B.y G, + CH,

c¢) Phan ung chdy
2C,Hyy+ 2+ (30 + 1) O, = 20CO, + 2(n + 1)H,0
Thi du a CH4 G 2 202 —> C02 : 2H20

3. Piéu ché
a) Metan
C+ 2H, —%LL.y oK,

119



CH,COONa +NaOH —<2%:Y 5 CH, + Na,CO,
Al,C; + 12H,0 —> 3CH, + 4AI(OH),

b) Cdc ankan khdc
R(COONa), + nNaOH —%%_, RH_ + nNa,CO,

Il. BAI TAP

1. Bai tap trac nghiém

3.37. Phat biéu nao sau diy khéng ding ?
A. Hidrocacbon la nhitng hgp chat hiru co don gian nhit ma trong phan tir chi
chira cacbon va hidro.
B. Hidrocacbon chi c6é lién két don trong phan tir 1a hidrocacbon no.

C. Goc hidrocacbon 1 phan con lai cia phan tir hidrocacbon sau khi da mat
di mot hay nhiéu nguyén tir hidro.

D. Hidrocacbon ma trong phan tir chi chita n6i don la ankan.
3.38. Tinh chit nao sau day khéng ding véi ankan ?
A. Khong lam mat mau dung dich Br.
B. Phén tir c6 ti 1€ s6 nguyén tir H : C 16n hon 2.
C. Khi dét chay cho s6 mol H,O 16n hon s6 mol CO,.
D. Tham gia phan g thé dung dich Cl, véi diéu kién dnh sdng.
3.39. Hai hidrocacbon X va Y c6 cong thitc phan tir twong tng 1a CyH,, va CsH),.
S6 déng phan tuong tmg ciia X va Y la
A.2va3. B.2va4, C.3va2. D.4va2,
3.40. Cho cdc chat hiru co ¢6 cong thirc phan tr CH,, C,Hg, C3Hg va CyH, tdc
dung véi Cl, theo ti 1¢ mol 1 : 1. S6 chat cho san phidm hitu co duy nhat 1a
A.l. B. 2. B D. 4.

3.41. Cho isopentan tic dung vdi Cl, theo ti 1¢ s6 mol 1 : 1, s6 san phim monoclo
161 da thu dugc la

A. 2. B. 3. 9. D. 4.

3.42. Khi brom hod mot ankan chi thu dugc mét déan xuat monobrom duy nhat cé
ti khoi hoi doi véi hidro 12 75,5. Tén goi ciia ankan d6 1a

A. 3,3—=dimetylhexan. B. 2,2-dimetylpropan.
C. isopentan. D. 2,2, 3-trimetylpentan.
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3.43. Khi crackinh V lit butan thu duge 35 lit hén hgp A. Din A qua binh chira
dung dich Br, du, thay ¢6 20 lit hén hgp khi B thodt khoi binh (céc khi do ¢
cung diéu kién). Hiéu suat cua phan img crickinh butan la
A. 75%. B. 57,14%. C. 42.86%. D. 60%.

3.44. Nung mot luong butan trong binh kin (¢6 xuc tdc thich hop), thu duge hén
hop khi X gém ankan va anken. Ti khoi cia X so véi khi hidro 1a 21,75. Phin
trdam thé tich ctia butan trong X 1a

A. 33,33%. B. 50,00%. C. 66,67%. D. 25,00%.
3.45. Cho butan qua xic tdc (¢ nhiét do cao), thu duge hén hop X gém C,H,,,

C,Hg, C;Hg va H,. Ti khéi cua X so véi butan l1a 0,4. Néu cho 0,6 mol X vao
dung dich brom (dur) thi s6 mol brom phan g t6i da la

A. 0,24 mol. B. 0,36 mol. C. 0,60 mol. D. 0,48 mol.
3.46. Dot chdy mot hén hop hidrocacbon X thu duge 2,24 1it CO, (dktc) va 2,7 gam
H,O. Thé tich O, di tham gia phan tng chdy (dktc) 1a
A. 448 lit. B. 3,92 lit. C. 5,60 lit. D. 2,80 lit.
3.47. Dot chday hoan toan hdén hgp X gém hai hidrocacbon k€ tiép nhau trong day
déng ding, thu duge 2,24 lit khi CO, (dktc) va 3,24 gam H,0. CTPT cua hai
hidrocacbon trong X la
A. GH, va G;H,. B. C,H, va C;H,.
C. CH, va C,Hg,. D. C,H va C3Hg.
3.48. Dot chdy hoan toan 3,8 gam hdn hop hai hidrocacbon ciing day déng ding

thu duge 5,6 lit khi CO, (dktc). Phan tir khéi cua hai chédt nay hon kém nhau
28 dvC. CTPT cua hai chit la

A. CH, va C,Hg, B. CH, va C;Hg.
C. C,Hy va C3Hg. D. C,Hg va CyH,,.
3.49. Dot chdy hoan toan 2,24 1it hén hop khi gébm : CH,, C,H,, C3Hg, C,H,, thu
dugc 0,14 mol CO, va 0,23 mol H,0. S6 mol C,H, trong hén hop la
A. 0,01 mol. B. 0,08 mol. C. 0,02 mol. D. 0,09 mol.
3.50. Dot chdy hoan toan 6,72 lit (dktc) hon hop gobm hai hidrocacbon X va Y
(My > My), thu duge 11,2 lit khi CO, (dktc) va 10,8 gam H,0. CTPT cua
X la
A.CH,. B. C,H, G.OCH D.C,H

4 &t 26 At i 1
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Dap an bai tap trac nghiém

3.37.D

3.38.D

3.39.A

3.40.B

341.D

3.42.B

3.43. A

3.44.B

3.45.B

3.46.B

347.C

2.48.B

3.49.A

3.50. A

2. Bai tap tu luan

a) Bai tap co loi giai

3.51. Dot chdy hoan toan mot hidrocacbon X thu duge 0,11 mol CO, va 0,132 mol
H,0. Khi cho X tiac dung véi khi clo (theo ti 1€ mol 1 : 1) thu dugc mot san
pham hitu co duy nhét. Xdc dinh cong thiic phan tir, cong thic ciu tao va tén
goi cua X.

Bai giai :
Vi ny,0 > ncp, = X laankan

Goi CTPTcta X 1aC H,,,,(n21)

= S 0(;11312:}“=5:>CTPTCI:13X151C5H|3
n ’

X tdc dung véi clo cho 1 san phdm hitu co duy nhat = CTCT cta X Ia :

CH3
I
CH3 =C-CHj3 (neopentan ; 2,2-dimetylpropan).
I

CH;

3.52.D6t chdy hoan toan mot hidrocacbon Y réi ddn san phdm chédy qua binh (1)
dung dung dich H,SO, dac, sau dé sang binh (2) dung dung dich NaOH du.
Sau thi nghiém, khoéi lugng cdc binh twong tng ting thém m,; va m, gam,
trong d6 m, : m, =5,4: 11. Mat khdc, khi cho Y tic dung véi khi clo (theo ti
1¢ mol 1 : 1) thi thu duge 4 san phdm hiru co. Xdc dinh cong thie phan i,
cong thirc cdu tao va tén goi ctia Y.
H,O bi giir lai & binh (1), CO, bi giir lai & binh (2) = m, la khoi lugng cia
H»0, m, la khoi lugng cua CO,

my,o : Mco, =34: 11 = ny,o : nco, =0.3:0.25
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Vi ny,0 > ncp, nén Y la ankan

n+l 0,3
= =
n 0,25

Goi CTPT cua Y 1a CH,, ,». Tacé :

= CTPT cua Y 1a CH,,
Y tdc dung véi clo (ti 1é mol 1 : 1) thu duge 4 san phdm hiu co
= CTCT phu hopcua Y la:
CHj3 —=CH -CH, = CHj3 (isopentan ; 2—metylbutan).
cH;
3.53. D6t chay hoan toan 27,4 cm® hdn hop khi A gém CH,, C;Hg va CO thu duge
51,4 cm’ CO, (cdc thé tich khi duge do ¢ cung diéu kién).
a) Tinh thanh phin % vé thé tich cua propan trong hén hgp A.
b) Hon hgp khi A nang hay nhe hon nito ?
Bai giai :
a) Goi thé tich cua CH,, C;Hg, CO trong 27,4 em® A ldn luot 1 x, Y, Z (cm®)

=>x+y+z=274 (1)
Dot chdy hoan toan 27,4 cm’® A thu duoe 51,4 cm® CO,
=>x+3y+z=514 (2)
X 12
T (1), (2) =y =12 = %V prop = =3 100% = 43,796%.
— + +
by M, = 16x + 44y + 28z
274
_16(x+y+2z)+28y+ 12z 16.27,4 +28.12 + 12z
27,4 27.4

=M, =2826 +;ﬁ > 28 = My,
= Ho6n hop khi A nang hon nito.

3.54. D6t chdy hoan toan mot thé tich khi thién nhién gdm metan, etan, propan
bing oxi khong khi (trong khong khi oxi chi€ém 20% vé thé tich), thu dugc
7,84 lit khi CO, (dktc) va 9,9 gam nuée. Tinh thé tich khong khi (dktc) nho
nhét can dung dé dét chdy hoin toan luong khi thién nhién trén.

123



Bai giai :
Ap dung dinh luat bao ton véi nguyén 16 oxi, ta ¢6 :

2“02 = 2[1(_'02 + nH:O = 2“02= 221’i4 + 9]:: = 1,25 (mol)

= ng, = 0,625 mol

14.100

3.55. Dot chdy hoan toan mét luong hidrocacbon X. Hép thu toan bd san phim
chdy vao dung dich Ba(OH), (du) tao ra 29,55 gam két tua, dung dich sau
phan ng c6 khoi lugng giam 19,35 gam so véi dung dich Ba(OH), ban dau.

Xdc dinh ¢ong thitc phan tr cua X.

Goi CTPT cua X la C\H,
CH, + (x + %)02 X0, %Hzo

CO, + Ba(OH), — BaCO; + H,0

29,55
nc\o2 = nB“CD:t = W =(,15 (InU])

Mp,co, ~(Meo, + My,o) = 19,35
= My, = 29,55 - 19,35 - 0,15.44 = 3,6 (gam) = nyy, 0 = 0,2 mol

Tacod: ny,o > neg, nén X la ankan = y = 2x + 2

X 0,15
= = =>x=3;y=8
2x+2 0,4
Va}’ Cll I Cl:la X 12[ C_';HR.

3.56. Khi crackinh V lit butan thu dugc 35 lit hén hgp A. Dan A qua binh chia
dung dich Br, du, thily ¢6 20 lit hén hop khi B thoidt khoi binh (cdc khi do &
cung diéu kién). Tinh hiéu sudt cia phan tng crackinh butan.

\\\\\

Goi thé tich butan bi crackinh 12 x Iit = thé tich anken tao ra l1a x lit
=X=35-20=15(ft)
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Thé tich butan con lai 12 (V = x) it
Thé tich H, va cdc ankan méi tao ra 1a x lit
=>(V=-Xx)+x=20=>V=20Iit
=H= E.]OU%=75%.
20

3.57. Thuc hién phan tmg crickinh m gam isobutan, thu dugc hén hop A gém cic
hidrocacbon. Din hén hop A qua binh nuéc brom ¢6 hoa tan 6,4 gam brom,
thdy nuéc brom mat mau hét va ¢é 4,704 lit hén hop khi B (dktc) gébm céc
hidrocacbon thoit ra. Ti khéi hoi B so véi hidro bang 117/7. Xéc dinh gia tri
cuam.

nnnnn

Isobutan —2KM_y CH 4+ C3H,

Goi s6 mol C3Hg tdc dung véi Br, 1a x mol

Theo dé bai = x = % = 0,04 (mol) = Mc,H, = 0,04.42 = 1,68 (gam)

ng=0,21 mol ; My = gi = 33,43 (g/mol) = myz = 7,02 gam
Ap dung dinh ludt bao toan khoéi lugng, ta c6 :
M obutan = 7,02 + 1,68 = 8,7 (gam).

3.58. Khi crickinh toan bo mot thé tich ankan X thu dugc ba thé tich hén hop Y
(cdc khi do & cung diéu kién nhiét do va dp sudt) ; ti khéi cha Y so véi H,
bang 12. Xac dinh cong thitc phan tir ctia X,

Bai giai :

Goi s6 mol ciia X la a mol = téng s6 mol ctia Y 1a 3a mol
my = 12.2.3a = 72a (gam)

Ap dung dinh luat bao toan khéi luong, ta cé :

= my = my = my = 72a gam = My =72 g/mol

X la ankan = CTPT cua X ¢6 dang C H,, , »

= 1ldn+2=72=>n=35

Vay CTPT cua X 1a CgH,».
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b) Bai tap khéng cd 16i gidi

3.59. Dot chdy hoan toan 8,64 gam mot ankan X cén V lit oxi (dktc), sau phan ting
thu dugc 12,96 gam khi cacbonic.

a) Xdc dinh cong thic phan tir ciia X.
b) Tinh V
b)Viét cong thifc ciu tao cdc dong phan ¢6 thé ¢6 cua X va goi tén.

3.60. Dot chdy hoan toan m gam mot ankan Y, thu duge 11,2 lit khi cacbonic
(dktc) va 10,8 gam nudc.

a) Tinh m va xdc dinh céng thic phan tircioa Y.
b) Biét Y phan (mg vé6i khi clo (dnh sdng, ti 1€ mol 1 : 1) chi cho mot san
phdam duy nhdt). Xdc dinh cong thitc ciu tao cia Y.

3.61. Dot chdy a gam ankan Z, toan bo san phdm chdy dugc cho qua dung dich
nudc voi trong du, thiy khoéi luong binh nudc voi tang 2,04 gam va c6 3 gam
két tha. Tim cong thitc phan tlr va viét cong thirc cdu tao cia Z.

3.62. Dot chdy hoan toan m gam mot ankan, din toan bo san pham chdy qua binh
dung nuéc voi trong du, thidy khoéi lugng binh tang 32,8 gam va ¢6 30 gam
két tha. Pun néng phin nudc loc lai thdy xudt hién thém 10 gam két taa.
Tinh m va xdc dinh cong thitc phén tir cha ankan.

3.63. Dot chdy ankan B, toan b san phdm chdy din qua nudc voi trong du thy ¢6
30 gam két tha. Lugng nude voi con lai (sau khi tach két tia) nhe hon lugng
nudc voi ban diu 1a 8,7 gam.

a) Xdc dinh cong thitc phan tir cia B.
b) Viét phuong trinh phan (ing cta B véi khi clo (dnh sdng, ti 1¢ mol 1 : 1).
3.64. Dot chdy hoan toan 3,52 gam mot ankan, san pham chdy cho qua 11,5 lit

dung dich Ca(OH), 0,02M thu duge 22 gam két tha. Tim cong thie phan ur
cuia ankan.

3.65. D6t chay hoan toan 2,24 lit C;H,,, (dktc) réi hap thu hoan toan cac san phim
chdy vao binh dung 1250 ml dung dich Ba(OH), 0,2M. Tinh khéi luong két
tua thu dugc va khoéi luong binh dung dung dich Ba(OH), tang thém.

3.66. Dot chdy hoan toan 1,46 gam hén hop X gém 2 ankan la dong dang ké tiép
can V lit khi oxi (dktc), sau phan ing thu duge 2,24 lit khi cacbonic (dktc).

a) Xdc dinh cong thitc phan tir ctia hai ankan.
b) Tinh thanh phédn % theo khéi lugng cia méi ankan trong hon hgp ban dau.
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3.67. Dot chdy hoan toan 4,12 gam hén hop 2 ankan can 52,64 lit khong Khi (dkic)

(gia sir khong khi chi chita nito va oxi, trong do6 nito chiém 80%).

a) Tinh khéi lugng cua CO, va H,0.

b) Tim céng thifc phén tir va tinh thanh phan % thé tich ciia mbi ankan trong
hén hop ban déu, biét chiing ¢6 s6 nguyén tir cacbon gip doi nhau.

¢) Cho toan bo san phdm chdy & trén vao 100 gam dung dich NaOH 14,4%.
Tinh néng d6 phan tram cua cic chat thu dugce trong dung dich sau phan iimg.

3.68. Dot chday hoan toan hén hgp gobm 0,48 gam ankan A va 1,16 gam ankan B,

din san phiam chdy qua nudc voi trong du thu duge 11 gam két tha.

a) Tinh téng s6 mol hén hop 2 ankan va khéi lugng nuéc tao thanh.

b) Tim cong thifc phan tr cha A va B, biét ti khoi hoi cua B so véi A 1a 3,625.
¢) Tinh thanh phdn % thé tich cia méi ankan trong hén hgp ban diu.

3.69. Dot chdy 0,672 lit hén hop hai ankan (dktc), din toan bo san phdm chdy di

3.70.

.71,

qua nudc voi trong du, thay khéi lugng nude voi giam di 0,98 gam so vdi
ban dau.

a) Tinh thé tich ctia oxi cdn dung dé dot chdy 2 ankan va ti khoi hoi cla hai
ankan so véi hidro.

b) Tim cong thirc phan tir cta hai ankan, biét ankan c¢6 phan tir khéi nho hon
chiém thé tich gdp 2 14n ankan con lai.

Dot chay hoan toan m gam hén hgp X gém 2 ankan k¢ ti€p nhau trong cung
diy déng ding cin dung 30,24 lit oxi (dktc). San phdm chdy dugc din lin
lugt qua binh (1) chira dung dich H,SO, dic va binh (2) chira dung dich
Ba(OH), du thay d¢ tang khoi lugng binh (2) 16n hon d¢ tang khoi luong
binh (1) la 15,4 gam.

a) Tim cong thitc phan tir cha 2 ankan.

b) Tinh thanh phin % thé tich cia médi ankan trong hén hop.

Ngudi ta dot chdy mot ankan bing oxi du, sau d6 din san phdm chdy lan luot
di qua binh (1) dung dung dich H,SO, dic réi qua binh (2) chira 350 ml dung
dich NaOH 2M, thu dugc dung dich A. Khi thém BaCl, du vao dung dich A
thdy tich ra 39,4 gam két tia BaCOj;, con khoi lugng binh dung dung dich
H,S0, tang thém 10,8 gam. Xac dinh cong thitc phan tr cha ankan.

3.72. b6t chdy hoan toan V lit khi metan (dktc), cho tét ca san phdm chdy hap thu

hoan toan vao binh dung 500 ml dung dich Ba(OH), 0,2M thdy tao thanh
15,76 gam két tua.
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a) Tinh V.,

b) Khéi lugng binh dung dung dich Ba(OH), ting hay giam bao nhiéu gam ?

¢) Khéi lugng dung dich trong binh Ba(OH), ting hay giam bao nhiéu gam ?
3.73. Cho 0,15 mol hén hop 2 ankan c6 khéi lugng 6,5 gam di qua dung dich Br,

thdy c¢6 8 gam Br, tham gia phan @ng.

a) Xdc dinh cong thirc phan tir ciia 2 hidrocacbon da cho.

b) Dot 0,15 mol hén hop 2 hidrocacbon d6 thi thu duge bao nhiéu gam nude

va bao nhiéu lit khi CO, (dktc) ?

C. ANKEN - ANKADIEN

. KIEN THUC TRONG TAM

1. Anken

a) Anken (hay olefin) Ia hidrocacbon khéng no, mach hg, trong phan tlr c6 mét lién két doi
C=C.

b) Cong thirc, tén goi cac déng dang clia anken

CTPT | Tén thay thé (IUPAC) Tén thong thudng
C,H, Eten Etilen
C,Hs Propen Propilen
C4Hg Buten Butilen
CsH,, | Penten Pentilen
C,H,, | Anken Ankilen
—Céach goi tén :

+ Tén thay thé (IUPAC) : Chon mach chinh 1a mach chira chira lién két doi va chira
nhiéu nguyén tr C nhat, danh s6 thir tu C mach chinh bat dau tir phia gan lién két doi
nhat. Tén goi = Vi tri nhanh + tén nhanh + tén mach chinh + vi tri lién két doi + en.

+ Tén thong thudng : Goi tuang ty tén ankan tuong (ng, ddi dudi an — ilen.
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c) Déng phén
Anken c6 4 nguyén t(r C trd lén c6 déng phan mach cacbon va dong phan vi tri ndi déi.

Thidu : CH, = C(CH;) = CH, = CH; : 2-metylbut-1-en.
CH; - CH(CH;) - CH = CH, : 3-metylbut-1-en

d) Tinh chéat hoa hoc
D& dang tham gia phan (mg cong tao thanh hgp chat no.
— Phan (g cong :
+Cong hidro:  CH, = CH - CH, + H, —: 5 CH, - CH,~CH,
+ Cong halogen : CH, = CH, + Br, — CH,Br-CH,Br
+CongHX:  CH, = CH, + HX — CH,~CH,X
CH, = CH = CHy + HX > CH, — CHX = CHj (san ph&m chinh)

CH,X - CH, - CH, (s&n pham phu)

Quy tic Mac—-cop-nhi-cp : Trong phan tng cong HX vao lién két doi, nguyén tir H chi
yéu cdng vao nguyén tlr cacbon bac thap hon (c6 nhiéu H hon), nguyén tir X cong vao
nguyén tlr cacbon bac cao hon (¢ it H hon).

— Phan Ung tring hap :
nCH, = CH, —2-C® 5 (CH,-CH, ),

Phan (g tring hop la qué trinh kép hop lién tiép nhiéu phan tr nhd (monome) giéng
nhau hodc tuong tu nhau tao thanh nhimg phan tlr I6n (polime).

— Phan (g oxi hoa :
+ Phan Ung oxi hoa hoan toan (phan (ng chay) :
2C,H, + 300, —-—> 2nCO, + 2nH,0
+ Phan (mg oxi hoa khong hoan toan :
3CH,=CH, +4H,0 +2KMnO, —> 3HO-CH,~CH,~OH + 2MnO, + 2KOH
e) Diéu ché
— Trong phéng thi nghiém :

CHeOH —H2S0eda 10, oy = CH, + H,0
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— Trong c6ng nghiép :

Turankan: CHy, ., —22 25 C Hy+H,

2. Ankadien
a) Ankadien Ia hidrocacbon khéng no, trong phan tir cé hai lién két déi C = C.
Cong thire chung : CH,, _, (n = 3, nguyén).
b) C4u tao
— C6 2 lién k&t doi & vi tri lién nhau : CH,~-CH=C=CH,
—Co 2 lién két doi xa nhau : CH,=CH-CH,~CH=CH, : dien khdng lién hgp.
—C6 2 lién két doi cach nhau bai mét lien két don : CH,=CH-CH=CH, : dien lién hop.
c) Tinh chéat hod hoc cua ankadien lién hop
— Phan (g ¢cong :
+Cong H,.
CH,=CH-CH=CH, + 2H, —¥-L_5 CH, - CH, - CH, - CH,

CH,=CH—CH=CH,+ H, — /P, cH, = CH - CH,~CH,

+ Cong dung dich halogen Br,.

CH, = CH— CH = CH, + Br, —2-C_, CH, = CH — CHBr - CH,Br

CH,=CH-CH=CH, + Br, —%°_; CH,Br - CH = CH - CH,Br
+ Cong HX :

CH, = CH-CH=CH, + HBr—2C_, CH, = CH - CH, - CH,Br

CH, = CH-CH = CH, + HBr—<°C_; CH, - CH = CH - CH,Br
— Phan (g tring hop :

NCH, = CH—CH = CH, —2-5® 5 {CH,-CH=CH-CH,),
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— Phan (g oxi hoé :
+ Phan Ung oxi hoa hoan toan (phan (ng chay) :
2C,Hg + 110, ——> 8CO, + 6H,0
+ Phan (mg oxi hoa khong hoan toan : lam mat mau dung dich kali penmanganat.
d) Diéu ché

CH, - CH, —~ CHy - CH; —2-2:2 5 CH, = CH - CH = CH, + 2H,
CH, ~ CH(CH,) - CH, - CH; —2-“X CH, = C(CH,) - CH = CH, + 2H,

Il. BAI TAP
1. Bai tap tric nghiém
3.74. Cho 0,896 lit hon hop hai anken 12 dong ding k€ tiép (dktc) 16i qua dung

dich brom du. Khéi lugng binh brom tang thém 2,0 gam. Cong thitc phan ur
cua hai anken la

A. GH, va C;H,. B. C;H, va C,Hg.

C. C,Hg va CsHy,. D. phuong an khac.
3.75. San pham chinh ctia phan tng cong hop hidroclorua vao propen 1a
A. CH,CHCICH,. B. CICH,CH,CH,,.

C. CH,CICH,CHj;. D. CH,CH,CH,CL.

3.76. Mot hidrocacbon X cong hop HCI theo ti 1¢ mol 1 : 1, tao ra san phdm c6
thanh phén khéi lugng clo 12 45,223%. Cong thitc phan tir cia X la

A. CH,. B. C;H,.
G HG: D. C,H.

3.77. Hon hop khi X gébm H, va mot anken ¢6 kha ning cong HBr cho san phdm
hitu co duy nhét. Ti khoi cia X so v6i H, bing 9,1. Pun néng X ¢6 xiic tic
Ni, sau khi phan tng xdy ra hoan toan, thu dugc hén hop Y khong lam mat
mau nude brom ; ti khéi cia Y so v6i H, bing 13. Cong thitc cdlu tao cua

anken la
A. CH2=C(CH3)2. B. CH3=CH2.
C. CH,=CH-CH,-CH., D. CH,~CH=CH-CH,,
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3.78. Dot chay hoan toan m gam hén hgp X gébm CH,, CiH, va C,H,, thu duge
4,4 gam CO, va 2,52 gam H,0. Gid tri ciia m la
A. 1,48. B. 2.48. C. 14,8. D. 24,7.

3.79. Etilen dugc diéu ché trong phong thi nghiém tir C;HsOH, xiic tic H,SO, dac
& nhiét do trén 170°C thudng 1an céc oxit nhu SO,, CO,. DE 1am sach etilen

¢6 thé dung
A. dung dich Br, du. B. dung dich NaOH du.
C. dung dich Na,COj; du. D. dung dich KMnOj, loang, du.

3.80. Dé phan biét bon binh Khi riéng biét chia : CH,, CO,, C,H, va SO, phai
ding thudée thir la :

A. Dung dich Ca(OH), va dung dich Br,.
B. Dung dich KMnO, va dung dich Br,.
C. Dung dich NaOH va dung dich KMnO,.
D. Dung dich Ca(OH), va dung dich H,SO,.

3.81. Dot chdy hoan toan 10 cm® mot hidrocacbon bing 80 cm® oxi. Ngung tu hoi
nude, san phdm chiém thé tich 60 cm?, trong d6 thé tich khi oxi du 1a 20 cm’
(cdc thé tich khi déu do & cung diéu kién). Cong thic phan tlr cla
hidrocacbon da cho la

A. C;H,. B. C,H. 50 (W D. C,H,.
3.82. Hon hop A gébm mot ankan va mot anken. D6t chdy hén hop A thi thu duoc

amol H,O vabmol CO,. Tis6 T = % ¢6 gid tri trong Khodng ndo sau day ?

A.1,2<T<L5 B.12aTsS 1.5 .18Ts2 D.1<T<?2

3.83. Cho hén hop hai anken 1a déng ding ké ti€p nhau tic dung véi nuée (c6
H,SO, lam xic tic), thu duge hén hgp Z gém hai rugu X va Y. D6t chay
hoan toan 1,06 gam hén hgp Z, sau d6 hap thu toan bo san phdm chdy viao 2
lit dung dich NaOH 0,1M, thu duge dung dich T trong d6 néng do ciia NaOH
bing 0,05M. Coi nhu thé tich dung dich thay déi khong ddng ké. Cong thiic
ctaXvayYla

A. C,H;OH va C;H,OH. B. C;H,0H vi C,H,OH.
C. C,HsOH va C,;H,OH. D. C;H,OH va CsH,,OH.
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3.84. Ba hidrocacbon X, Y, Z ké tiép nhau trong diy déng ding, trong d6 phan tr
khoi cua Z gip doi phan tir khoi caa X. Dot chday 0,1 mol chit Y, cho san
phdm khi hép thu hoan toan vao dung dich Ca(OH), (du) thi khéi lugng két
tha thu duoce 1a
A. 20 gam. B. 40 gam. C. 30 gam. D. 10 gam.

3.85. Dot chdy hoan toan 20,0 ml hén hop X gém C3Hg, CH, va CO (thé tich CO
gdp hai 14n thé tich CH,), thu dugc 24 ml CO, (cdc thé tich khi do & cung
diéu kién nhiét do, dp suit). Ti khéi cta X so vdi khi hidro la
A. 25.8. B. 129, €222, . 11,1,

3.86. Nung néng hén hop A gém propilen va H, (c¢6 xiic tdc Ni), sau mét thoi gian
thu dugc hén hop B ¢6 ti khéi so vdi heli la 4,6. Dan B qua dung dich Br, du
thdy cé 8 gam Br, tham gia phan tmg. Mat khéc, dét chay hoan toan hén hgp
B, din toan bo san phim chdy qua binh nu6c voi trong du thay khoi luong
dung dich trong binh giam 7.8 gam so v6i dung dich ban ddu. Hiéu suit cua
phan (tng hidro hod propilen la

A. 50%. B. 75%. C. 44,5%. D. 80%.

3.87. Tién hanh tring hgp 1 mol etilen & diéu kién thich hgp, cho san phidm sau tring
hop tdc dung v6i dung dich brom thi khéi lugng brom phéan tng la 36 gam.
Hiéu sudt cta phan g trung hop va khéi lugng polietilen (PE) thu dugce la

A. 85% va 23,8 gam. B. 77,5% va 22,4 gam.
C. 77,5% va 21,7 gam. D. 70% va 23,8 gam.

Dap 4n bai tap trdc nghiém

3.74.B | 3.75.A |3.76.A | 3.77.D | 3.78.A | 3.79.B | 3.80.A
381.B|382.D [3.83.A|3.84.C | 385.B |3.86.A|387.C

2. Bai tap tu luan
a) Bai tap co Ioi giai
3.88.Cho 1,12 gam mét anken tdc dung vira du vé6i dung dich Br, thu duoc 4,32

gam san phdm. Xdc dinh cong thic phan tr, cong thifc ciu tao va goi tén
anken.
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Bai giai :

Mg, = 4,32 - 1,12 =3,2 (gam)

= ng, = 0,02 mol = n_,; ., = 0,02 mol

.12
:Mmlken= 14n = m= 56=n=4
=> CTPT cuia anken la C4Hy

Cac CTCT va tén goi :
(1) CH,=CH-CH,—CH, (but-1-en)  (2) CH;—~CH=CH-CH; (but-2-en)
(3) CH, =C~-CHj; (2-metylpropen)

I

CH,

3.89.Ho6n hop khi A gébm mot ankan va mot anken (la chat khi & diéu kién

. .
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thudng). Chia 6,72 lit hén hop A thanh hai phin bang nhau :

Phan (1) : ddn qua dung dich brom du, thay ¢6 8 gam brom tham gia phan tmg.
Phén (2) : d6t chdy hoan toan thu duoc 10,08 lit khi CO,.

(Céic khi déu dugce do & dkic)

a) Tim CTPT cua hai hidrocacbon.

b) Tinh thanh phidn % vé thé tich cla hai hidrocacbon trong hén hop A.

a)ny =0,3mol ; ng, =0,05 mol ; ne, = 0,45 mol
Trong I phan : n ., = ng, = 0,05 mol

= Nyakan = '(;j - 0,05 =0,1 (mol)

Goi CTPT anken la C H,, , ankan la C_ H,, ., »
= 0,05n + 0,Im =045 = n+ 2m =9 ; Chi ¢c6 n =m = 3 |a phu hgp
Vay CTPT cua hai anken la C;Hg va CyHg

b) % Ve, = % 100% = 33,33% ; % Ve, = 66,67%.



3.90.Din 1,68 lit hon hgp khi X gém hai hidrocacbon vao binh dung dung dich
brom du. Sau khi phan ing xay ra hoan toan c¢6 4 gam brom da tham gia
phan tng va con lai 1,12 lit khi. Néu dét chdy hoan toan 1,68 lit khi X thi

sinh ra 2.8 lit khi CO, (cic khi do ¢ dktc). Xdc dinh cong thirc phan tir cua
hai hidrocacbon.
Bai giai :
Vi sau khi din X qua binh chita dung dich Br, du vin con khi thodt ra
=> Trong X ¢6 | hidrocacbon no (A) va 1 hidrocacbon khéng no (B)

n, = 21’2_]?1 = 0,05 (mol) ; ng = ;2—62 - 0,05 = 0,025 (mol)

ng,, = 0,025 mol =ng = B c6 chia | lién két doi

Goi songuyén tr Ctrong Alan(n=1),trong Blam (m 2 2)
2,8
Chicén=1;m=3laphthgp = A la CHy, B la C;H,,.

3.91. Hén hop khi A gom hai hidrocacbon mach hd. Cho 728 ml A di tir tir qua
binh dung dung dich brom du, thay ¢6 2 gam brom phan tmg va con 448 ml
khi (cdc khi do & dktc). Néu dét chdy hoan toan A réi cho san pham vao binh
nudc voi trong, thu duge 3,75 gam két tha. Tach bo két tia, dem dun soi
dung dich thi thu dugc thém 2 gam két tha nita. Tim cong thic phan tir cha
hai hidrocacbon.

Bai giai :

Cho A gém 2 hidrocacbon mach hd di qua binh Br, du ¢é 2 gam Br, phan
tmg va 448 ml khi thoat ra
= A gém 1 hidrocacbon khong no (B) va 1 ankan (C, H,,, , »)

0,448 0,728

Nkan = m =0,02 (mol) = ng = 224

= 0,05n + 0,025m = =0,125=2n+m=35

- 0,02 =0,0125 (mol)

Ng, = % =0,0125 (mol) = ng = B la anken (C H,,)

S6 mol CO, thu dugc khi dét chdy hoan toan A la :
23

375 + — =0,0775 (mol)

100 100

= 0,02m + 0,0125n = 0,0775 = 8m + 5n = 31

Chi ¢c6 m =2 ; n =3 la phit hgp. Vay hai chét 1a C,Hg va C;Hj,.

Nco, =
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3.92. Hon hop khi A gém hidro, mot anken va mot ankan. Cho 100 cm® hén hop
A qua Ni dun néng, sau phan ting duge 60 cm® mot chit duy nhit. Mat khdc,
dot chdy hoan toan 60 cm® hén hop A thu duge 108 cm® CO,. Cic thé tich
khi dugce do & cung diéu kién nhiét do, dp suat. Xdc dinh cong thic phan ti
cua hai hidrocacbon.

Bai giai :

Cho A qua Ni dun néng, sau phan (g chi thu duge 1 chit duy nhit = s6
nguyén tr C trong anken bang s6 nguyén tir C trong ankan va Vy, =V

anken

Goi CTPT cuia anken la C H,,, = ankan la C,H,, , »
Goi thé tich hidro, anken, ankan trong A 14n lugt 1a x, x, y (em?)
=2x+y=100 (1)

ICnHEn = HE —&L C||H2n +2
X x (mol)
=>Xx+y=60 (2)

Tr(l)va(2)=>x=40;y=20

Trong 60 cm® A ¢6 24 cm” anken va 12 cm’ ankan
=24n+12n=108 =>n=3

Viy anken la C;Hg, ankan la C;Hg.

3.93. Hdén hop hidrocacbon X va oxi ¢é ti 1& s6 mol twong tmg 1a 1 : 10. Dot chdy

hoan toan hén hop trén thu duge hén hop khi Y. Cho Y qua dung dich H,SO,
dac, thu duge hén hgp khi Z ¢6 ti khéi so véi hidro bang 19. Xdc dinh cong
thic phén tir cia X.

Bai giai :
Goi CTPT cita X 1a C/H,
Gia sir s6 mol ctia X trong hén hop la 1 mol = ng, =10 mol

Hén hop khi Z ¢6 ti khai v6i H, 1a 19 = Z gébm CO, va O, du

CKH}. + (X + %)02 - XC02 + % HZO

N 32(10 = x - 2)+44x
M, =38 = 4 =38

10 - <
4
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= 12x+ 1,5y =60 = 8x + y =40
Chicé x =4 ; y = 8 1a phit hop = CTPT cua X la CyHg.

3.94. Thuc hién phan g tich H, tir mét hidrocacbon X thugc diy déng dang cta
metan bing cich din X qua hén hop xic tic & nhiét do cao, thu dugc hén
hop Y gom H, va ba hidrocacbon A, B, D. Dot chdy hoan toan 4,48 lit A, B

hay D déu thu duge 17,92 lit CO, va 14,4 gam H,O (cic khi duge do & dktc).
Xic dinh CTPT, CTCT cua X, A, B, D va viét cic phuong trinh hod hoc.
Dot chdy hoan toan cing mét lugng A, B, D thu duge cung lugng CO, va
H,O = A, B va D ¢6 cung CTPT
n, =ng=np=0,2 mol

17,92 14.4

nco, = 2 =0,8 (mol) : ny,p = ETH = 0,8 (mol)

= SO nguyén tr Ctrong A, B,Dla: — =4

0,8
h2

2.0,8

S0 nguyén tr H trong A, B, D la : T’z— =8

= CTPT ctia A, B, D 1a C;Hy ; X 12 C,H,q

CH,CH,CH,CH; ——* 3 CH,=CHCH,CHj; (A) + H,
ey CH,CH=CHCH; + H,
(B, D 1a 2 déng phén cis, trans)
3.95. Hén hop khi X gébm mot ankan va mot anken. Ti khoi cia X so v6i H, bing

11,25. D6t chay hoan toan 4,48 lit X thu duge 6,72 lit CO, (cdc thé tich khi
do ¢ dktc). Xdc dinh CTPT cua ankan va anken trén.

Bai giai :
Goi CTPT cua ankan va anken la C H,, ,,(n2 1) vaC_H,  (m = 2)
Goi s6 mol ctia ankan va anken trong 448 lit X laavab
=a+b=02 (1)
ﬁx _ (14n + 2)a+ 14mb
a+b
= (l4n+2)a+ 14mb=45 (2)

=11,25.2
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Dot chday hoan toan 4,48 lit X thu dugce 6,72 1it CO,
=na+mb=03 (3)
Tu(1),(2),3)=>a=0,15;b=0,05
=0,15n +0,05m=03=3n+m=6 = Chicén=1;m=3 la phi hop
Vay CTPT cua ankan va anken la CH, va C;Hj,.

3.96. Mot hdn hop A gom C,H, va C3H, trong d6 CyHg chiém 71,43% vé thé tich.
Tron A v6i H, theo ti 1é s6 mol 5 : 1 thi duge hén hop X. Pun néng 9,408 lit
hén hop X (dktc) véi xiic tdc Ni dén khi phan tng hoan toan, thu duge hén

hop Y, biét do phan (g vGi H, cta hai anken tdc bing nhau. Tinh s6 mol
timg chat trong hén hop Y.

Bai giai :
Ny = % = 0,42 (mol) = ny, = 0,07 mol ; ny = 0,35 mol

= ncgy, = 0:25mol ; ne,y, =0,1 mol
Toc do hai anken phan tmg v6i H, bing nhau = s6 mol 2 anken phan ting
véi H, 12 biang nhau va goi 12 a mol

Nynken > Np, VA phan (ng xay ra hoan toan = 2a = 0,07 = a = 0,035

Trong Y ¢6 0,035 mol C,Hg ; 0,065 mol C,H, ;
0,035 mol C;Hg ; 0,215 mol C;H,.

3.97. Hén hop khi X gém H, va C,H, ¢6 ti khoi so v6i He 1a 3,75. Din X qua Ni
nung néng, thu dugc hén hgp khi Y ¢6 ti khéi so véi He 1a 5.

a) Giai thich vi sao ti khéi tang.
b) Tinh hiéu sudt cta phan g hidro hod.
Bai giai :
a) Khi ddn X qua Ni nung néng s€ xay ra phan ing cOng giira anken va hidro
lam cho s6 mol hén hop khi giam di con khéi lugng hén hop khi khong déi

(dinh luat bao toan khéi lugng) = M > M = ti khdi so véi He ting.
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b) Goi s6 mol H, va C,H, trong X la x va y
S6 mol H, va C,H, phan img la z
CH,; + H, » GHg
= Trong Y ¢6 (x = z) mol C,H, ; (y = z) mol H, ; zmol C,H

M, =28"—:23’. =3,754=15=>26x=13(x +y) > x=y (1)
X+y
M, = 28x+2y _s4_99 (2)
XTy =2
= i L =075=z=025(x +y) (3)
Xy

Tir (1) va (3) = z = 0,5x = H = 2.100% = 50%.
X

3.98. Cho 0,2 mol mot hidrocacbon X mach hd tac dung vira da véi 4 lit dung dich
Br, 0,IM thu dugc san phdm chita 85,562% Br. Xdc dinh cong thirc phén tu,
viét cong thifc cdu tao 6 thé c6 va goi tén X.
Bai giai :
Mgy, phin ing = 0:4 mol = 2.ny = X ¢6 2 lién két ©
=> CTPT cua X ¢6 dang C H,, _» (n 2 2)
C,H,, _» + 2Br, » C H,, _,Br,

= %.lm% =85,562% = n=4

= CTPT cta X 1a C;Hg

Cédc CTCT va tén goi cua X :

CH=C-CH,-CH; (but=1-in) CH;-C=C-CH; (but-2-in)

CH,=CH-CH=CH, (buta-1,3-dien) CH,=C=CH-CH; (buta—1,2—dien).
3.99. Cho 0,42 lit hén hop khi A gém hai hidrocacbon mach ha qua dung dich Br,

du, thay c6 2 gam Br, tham gia phan @ng va con 0,28 it khi thodt khoi binh
(céc khi duoc do & dktc).

a) Hai hidrocacbon thuoc diy déng ding nio ?
b) Xdc dinh CTPT cua chiing biét rang ti khéi cia A so véi H, 1a 19.
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Bai giai :

0,42
=—— =0,01875 1
a)ny 3 4 (mol)

Cho A qua dung dich Br, ¢6 2 gam Br, phan tmg va 0,28 lit khi thodt ra khoi
binh = A gém | ankan (X) va 1 hidrocacbon khong no (Y)

y.
Ny = % =0,0125 (mol) = ny = 0,00625 mol

2

= Y ¢6 2 lién két 1 = Y la ankin hodc ankadien

b) Goi CTPT cia X 1aC H,,,» YI1aC H,, _»

N (14n + 2)0,0125 + (14m - 2)0,00625 _
0,01875

=0,175n + 0,0875m=0,7=2n+m=8

ViAGthékhi = 1<n<4;2<m<4

=n=2,m=4hoicn=3,m=2

=> Hai hidrocacbon la C,Hg va CyHg hoiac C;Hg va G,H,.

38

3.100. Hon hop khi A gom H, va mot hidrocacbon mach ho. D6t chdy hoan toan

4.8 gam A thu duogc 13,2 gam CO,. Mat khéc, cho 4,8 gam A vao dung dich
Br, du thiy ¢6 32 gam brom tham gia phan tng.

a) Tim cong thitc phan tir cia hidrocacbon.

b) Tinh thanh phdn % vé thé tich cla cdc chat trong hén hop A.

Bai gidi :
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a) Goi CTPT cua hidrocacbon 1a C,H,, ,,_» (2<n<4)
Goi s6 mol ctia H, va hidrocacbon trong 4,8 gam A lan lugt 1a x va y

=>2x+(l4n+2 -2k)y =48 (1)
Dot chdy hoan toan 4,8 gam A thu duge 13,2 gam CO,

=ny =0,3 (2)
4,8 gam A phan ng véi 32 gam Br, = ky = 0,2 (3)

=>2n=3k=>n=3;k=2
Vay CTPT cua hidrocacbon la C3H,.



b)n=3=y=01=>x=04
0,4

——=— 100% = 80% ; % Ve, = 20%.

:%VHE - 0,1+0.4

3.101. D6t chdy hoan toan 6 gam hdén hop A gdbm mot hidrocacbon mach ha va H,
thu duge 8,96 lit CO, (dktc). Mat khéc, cho hén hop trén vao dung dich Br,
thi thiy ¢6 32 gam brom tham gia phan tng.

a) Tim cong thitc phan tir ctia hidrocacbon.
b) Tinh thanh phidn % vé thé tich clia cdc chit trong hén hop A.

Bai giai :

a) Goi CTPT cua hidrocacbon 1a C,H,, ,» _5 (2<n<4)

Goi s6 mol clia H, va hidrocacbon trong 6 gam A lan luogt 1a x va y
=2Xx+(14n+2-2Kk)y=6 (1)

Dét chay hoan toan 6 gam A thu dugc 8,96 lit CO,

=>ny=04 (2)
6 gam A phan g véi 32 gam Br,
= ky=0,2 (3)

T (1), 2)va(3)=>n=2K

Néun=2;k=1= CTPT cua hidrocacbon 1a C,H,
Néu n =4, k =2 = CTPT cua hidrocacbon 1a C;H,
b)*V6éin=2=y=02=>x=0,2

= % Vi, =%V p = — > .100% = 50%
Z 24 0,2+0,2
*Véin=4=y=0,1=2>x=0,3
3
= % Vyy =L.IOU%=75%;VCH = 25%.
2 0,1+0,3 L

b) Bai tap khéng cao I10i giai
3.102. Viét cic phuong trinh hod hoc xay ra khi :
a) Cho propilen tic dung véi hidro, dun néng (xic tac Ni).
b) Cho but=2-en tiac dung véi hidro clorua.
¢) Cho metylpropen tic dung véi nude ¢ xic tic axit.
d) Trung hop but=2-en.
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3.103. Trinh bay phuong phép hod hoc dé :
a) Phan biét metan va etilen.
b) Tach khi metan tir hén hgp véi etilen.
¢) Phén biét 2 binh khong dan nhdn dung hexan va hex—1-en.
Viét cdac phuong trinh hod hoc.
3.104. Viét cic phuong trinh hod hoc thuc hién so d6 chuyén hod sau :
CH; -» GH, -» GH,; - GHg — GH;Cl
3.105. Cho 4,48 lit hon hgp khi gbm metan va etilen di qua dung dich brom du,
thdly dung dich nhat mau va con 1,12 lit khi thodt ra. Céc khi do & ciing diéu
kién tiéu chuan. Tinh thanh phéin % thé tich cia moi khi trong hon hop ban déu.
3.106. D6t chdy hoan toan 2,24 lit (dktc) 2 anken la déng ding ké tiép, din toan

bo san pham chdy vao dung dich NaOH du thi thiy khéi lugng binh tang lén
15,5 gam.

a) Xdc dinh cong thitc phén tir cia 2 anken.
b) Tinh thanh phén % khéi lugng ctia méi anken trong hén hop ban déu.

3.107. Hon hop X gém 1 ankan va mét anken. D6t chdy hoan toan m gam X, din
toan bod san phim chdy qua dung dich nudc voi trong du, thady khéi luong
binh tang Ién 7,98 gam va ¢6 12 gam két tha.

a) Tinh m.
b) Tim cong thic phan tir cia méi hidrocacbon. Biét ankan chiém 60% thé
tich hén hap.

3.108. Hon hop X gém buten va hidro, ti khéi hoi cia X so véi hidro la 10. Déan
hén hgp X qua xic tac Ni, dun néng thu dugc hon hop Y ¢6 ti khéi so véi
hidro la 14. Tinh hiéu sudt cua phan img cong hidro.

3.109. Chia hén hop 2 anken thanh 2 phdn biang nhau. D6t chdy hoan toan phén I
thu duge 6,3 gam nude. Phén I cho tdc dung véi khi hidro (xtc tac Ni, nhiét
d6) thu dugce hon hop A. Néu dot chday hoan toan A thi thu dugc bao nhiéu lit
khi cacbonic (dktc) ?

3.110. Hon hgp X gém H, va 2 anken la dong déing ké ti€p. Cho 19,04 lit khi X
(dktc) qua xiic tidc Ni, dun néng thu duge hén hop khi Y (hiéu sudt 100%).
Dén toan bd Y qua dung dich nuéc brom thiy dung dich nuée brom bi nhat
mau. Mit khéc, d6t chdy hoan toan 1/2 lugng hén hgp B thu dugc 43,56 gam
CO, va 30,43 gam nudc.

a) Xdc dinh cong thitc phan tir cia 2 anken.
b) Tinh thanh phin % thé tich cta cdc khi trong X.
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3.111. D6t chdy hoan toan 0,672 lit (dktc) hén hop khi gdm CH, va C,H,, (trong
d6 x £ 4, CH, chiém du6i 50% thé tich) réi cho san phdm chdy hép thu vio
350 ml dung dich Ba(OH), 0,2M thdy tao ra 9,85 gam két tua. Xdc dinh cong
thite phan tir ciia C,H,,.

3.112. H6n hop khi X gém 2 anken. 9,1 gam X lam mat mau vira di 40 gam brom
trong dung dich. Trong X, thanh phdn % thé tich cla chat c¢6 phan tir khéi
nho hon nim trong khoang tir 65% dén 75%.
a) Tim cong thitc phan tlr cia 2 anken.
b) Viét phuong trinh phan (ng tring hop cta anken dé tao thanh polime.

3.113. A 12 hén hop khi gém 2 anken (1 dong déing cua etilen, ¢6 phan tir khéi hon
kém nhau 28 dvC) va khi H,. D6t chdy hoan toan 1,12 lit A (dktc) cin diung
2,856 1it khi oxi (dktc). Ddn san phdm chdy qua binh dung P>Os du thi con
lai 1,792 lit khi (dktc).

a) Tim cong thitc phan tir cia 2 anken va tinh thanh phéin % thé tich cia méi
anken.

b) Viét cic cong thifc cau tao cia 2 anken va goi tén.
3.114. Hén hop khi X duge tao thanh khi tron 1in 4V 1it CH, vé6i V lit hidrocacbon

A (do ¢ cung diéu kién). D6t chdy hoan toan hén hgp khi X, thu duoc hoi
nude va khi CO, c6 ti 1é khoi lugng trong tng 12 6,75 : 11.

Tron 1an m gam CH, véi 1,75m gam hidrocacbon A thu duge hén hgp Y. Dot
chdy hoan toan hén hgp Y, thu duge khi CO, va hoi nudc ¢6 ti 1é thé tich
twong ung la 3 : 4.
a) Xdc dinh cong thirc phan tr cia hidrocacbon A.
b) Viét cong thirc ciu tao ¢6 thé ¢ cha A.

3.115. Dot chdy hoan toan 0,1 mol hidrocacbon A thu duge 8,96 lit khi CO, (dktc)

va 7,2 gam H,0. Xdc dinh cong thirc phin tr va viét cong thic cdu tao cac
déng phan mach ho ¢6 thé ¢6 cua A.
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D. ANKIN

I. KIEN THUC TRONG TAM
1. Pinh nghia

Ankin la hidrocacbon khong no, mach hd, trong phan tlr c6 mét lién két ba C=C.

2. Day dong dang cua axetilen

CTCT Tén thay thé (IUPAC) | Tén thong thuong
CH=CH Etin Axetilen
CH,-C=CH Propin Metylaxetilen
CH4~CH,~C=CH | But-1-in Etylaxetilen
CH;-C=C-CH, | But-2-in Dimetylaxetilen
CaHan -2 Ankin

Ankin c6 tir 4 nguyén t{t cacbon trd [én ¢ dong phan mach cacbon va dong phan vi tri
ndi doi ba.

3. Tinh chat hoa hoc
a) Phan ung céng
~Cong H, : CH=CH + H, —:*_, CH,~CH,

CH=CH + H, —P%*_, CH,=CH,

— Cong dung dich Br, :
CH=CH + Br, — CHBr=CHBr
CHBr=CHBr + Br, — CHBr,~ CHBr,

— Cong HX : CH=CH + HCI —£_ CH,=CHCI (vinyl clorua)
b) Phan ung dime va trime

2CH=CH —2-"*_, CH,=CH-C=CH (vinyl aetilen)
3CH=CH —S89°C_, ¢.H, (benzen)
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c) Phan ung thé ion kim loai
CH=CH + 2AgNO, + 2NH, — CAg=CAg{ + 2NH,NO,

d) Phan ting oxi hod
— Phan (ng oxi hoa hoan toan (phan imng chay) :
2C,Hzq_5 *+ (3n=1) O, = 2nCO, + 2(n - 1)H,0
— Phan (g oxi hoa khdng hoan toan : ankin lam mat mau dung dich kali pemanganat.

4. Diéu ché
- Trong phong thi nghiém :
CaC, + 2H,0 —» C,H, + Ca(OH),
- Trong cdng nghiép :

2CH, —3%°C_, C.H, + 3H,

Il. BAI TAP

1. Bai tap tric nghiém
3.116. Thudc thir nao sau day c6 thé dung dé phan biét cic binh khi riéng biét
chira CH,, G,H, va C,H, ?
A. Dung dich AgNO; trong NH; B. Dung dich Br,
C. Dung dich axit vo co D. Dung dich HgSO,
3.117. D¢ tich riéng cdc khi tir hén hgp gébm : CH,, C,H, va C,H, phai ding
nhimg hod chat nao sau day ?
A. Dung dich AgNO; trong NH;, dung dich Br, va dung dich HCI
B. Dung dich AgNO; trong NH;, dung dich Br,, dung dich HCI va bot kém
C. Dung dich AgNO; trong NH;, dung dich Br,, dung dich HCI va bot magie
D. Dung dich AgNO; trong NH,, dung dich Br,, dung dich HCI va bot dong
3.118. Phat biéu nao sau day khong ding ?
A. Trong cdc ankin, chi cdc ankin c6 lién két ba ¢ ddu mach mdi tic dung
duge vai dung dich AgNO; trong NH; tao két tha mau vang.

B. Trong céc ankin, chi ¢6 C,H, khi ¢cOng nuéc méi cho san phdm chinh 1a
andehit.
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C. Khi cho C,H, cong H, néu ding xuc tdc Pd thi chi thu duge san phdm duy
nhat la C,H,.
D. Khi cho C,H, cong H, néu dung xiic tdc Ni thi chi thu duge san phdm duy
nhat 1a C,Hg,.

3.119. PBun néng hén hgp khi X géom 0,02 mol C,H, va 0,03 mol H, trong mot
binh kin (xtc tdc Ni), thu dugec hén hogp khi Y. Cho Y 16i tir tir vao binh
dung dung dich brom (du), sau khi két thic cic phan ng, khéi lugng binh
taing m gam va ¢6 280 ml hén hop khi Z (dktc) thodt ra. Ti khéi cua Z so
v6i H, 1a 10,08. Gid tri cia m la
A. 0,585. B. 0,620. C. 0,205. D. 0,328.

3.120. S6 chdt img v6i cong thirc CyH, ¢6 thé tdc dung duge v6i AgNO,/NH; tao
két tha vang la
A. 2. B. 4. C.3 D. I.

3.121. Khi cho 0,1 mol chit A c¢é cong thitc phan tir C;Hg tdc dung véi dung dich

AgNO;/NH; du thu duge 30,6 gam két tha mau vang. SO cong thic ciu tao
phl hop la

Al B2 .3 D. 4.
3.122. Cho 3,12 gam ankin X phan tmg véGi 0,1 mol H, (xtc tic Pd/PbCO,, t9) thu
dugc hén hgp Y chi ¢6 hai hidrocacbon. Cong thitc phan tir cia X la
A. GH,. B. C,H,. C. CsH;. D. GH,.
3.123. Hon hop X gom CH,, C,H, va G,H,. Cho 8,6 gam X tic dung hét véi dung
dich brom (du) thi khoi lugng brom phan (ng la 48 gam. Mat khic, néu cho
13,44 lit (dktc) hén hop X tic dung véi lugng du dung dich AgNO4/NHj,, thu
dugc 36 gam két tia. Phén trim thé tich cia CH, trong hén hop X 1a

A. 20%. B. 50%. C. 25%. D. 40%.
3.124. Khi dét chdy mot hidrocacbon X ta thu dugc neg = 2.ny . Viy X ¢6

thé 1a ‘ b

A. GH,. B. C,H, O Skl D. C;H,

3.125. Dot chdy hoan toan hén hop M gébm moét ankan X va mét ankin Y, thu duoc
s6 mol CO, bang s6 mol H,O. Thanh phin % vé s6 mol cua X va Y trong

hén hop I
A. 35% va 65%. B. 75% va 25%.
C. 20% va 80%. D. 50% va 50%.
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3.126. Hon hop X ¢6 ti khéi so v6i H, 1a 21,2 gébm propan, propen va propin. Khi
dot chdy hoan toan 0,1 mol X, téng khoi lugng ctia CO, va H,0 thu duge 1a
A. 20,40 gam. B. 18,60 gam.
C. 18,96 gam. D. 16,80 gam

3.127. Hén hgp Y gébm metan, etilen va propin c6 ti Khéi so véi H, 1a 13,2, Dot
chdy hoan toan 0,15 mol hén hop Y, sau dé din san phdm chdy vao dung
dich NaOH dur thi khoi lugng binh tang thém m gam. Gid tri cia m la
A. 17,72 gam. B. 18,64 gam.
C. 17,56 gam. D. 16,88 gam.

3.128. Cho 4,96 gam hdén hop CaC, va Ca tic dung hét véi nude thu duge 2,464 lit
khi X & 27,3°C va 1 atm. Thanh phin % vé khéi lugng ciua CaC, trong hén

hop I
A. 40%. B. 51,61%. C. 60%. D. 48,39%.
3.129. Cho day chuyén hod sau :
Gl —122 5 TS g P
. Pd, t” H,S0,,1°

Tén goi cua X va Z 1an luot 1a
A. axetilen va ancol etylic.
C. etan va etanal.

B. axetilen va etylen glicol.
D. etilen va ancol etylic.

Dap an bai tap tric nghiém

3.116.B

3.117.B

3.118.D

3.119.D

3.120.D

3121.D

3.122. A

3.123.B

3.124. A

3.125.D

3.126.C

3.127. A

3.128.8B

3.129. A
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2. Bai tap tu luan
a) Bai tap co 10i giai
3.130. D6t chday hoan toan 4,64 gam mot hidrocacbon Y (la chat khi & diéu kién

- -

thudng) rdi cho toan bd san phim chdy hip thu hoan toan vao binh dung
dung dich Ba(OH),. Sau phan tmg thu dugc 39,4 gam két tua va khoi lugng
dung dich giam 19,912 gam. Xdc dinh CTPT cua Y.

L]

Goi CTPT cua Y la CH,(1<x<4)

Goi s6 mol ctiia CO, va H,O thu duge khi dét chdy hoan toan 4,64 gam Y la
a va b mol

= 12a+2b=4,64 (1)

Mpyco, ~ (Meo, + My,p) = 19,912

= 44a + 18b = 19,488 (2)
T (1) va(2) =>a=0,348 ; b= 0,232
=>x:y=0348:0464=3:4
Vil€£x<4nénx=3;y=4

Vay CTPT cua Y la C3H,.

3.131. Cho 5,6 lit hon hop khi A (dktc) gdbm mot anken va mot ankin di qua dung

- .
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dich brom du, thiy c6 56 gam brom tham gia phan tng. Néu dem d6t chay
hoan toan hén hop A trén sau d6 din san phdm chdy vio nude voi trong thi
thu duoc 45 gam két tha tring. Dun s6i dung dich thu dugce thém 10 gam két
taa nira. Tim CTPT cua hai hidrocacbon.

Goi CTPT ctia anken la C H,, (n = 2) va ankin la C_ H,  _, (m2>2)
5,6 . -
Ta ¢6 : Nygy pop = a4 = 0,25 (mol) ; ng,, = 60 0,35 (mol)

Nhan thay : Néu ankin phén tmg v6i brom theo ti 1¢ 1 : 1 thi nyg, o, = N,

Theo deé bai : ng,, > Ny, pep

Chimg to ankin phan tng véi brom theo ti l¢ 1 : 2

Tacé:x +y=0,.25vax + 2y =0,35 (v6i x la s6 mol cua anken va y la s
mol cta ankin) = x=0,15;y=0,1



Phuong trinh dét chay :

C,H,, + % 0, = nCO, + nH,0

0,15 n.0,15 (mol)
C Hy,_, + 3"“"oz—mcoz + (m - HH,0
0,1 m.0,1 (mol)
Khi din san pham chdy qua dung dich nuéc voi trong thi xuat hién 45 gam
45

két tha trang = nco, = Neyeo, = 00 0,45 (mol)

Mit khic, dun néng dung dich thu duge thay xuat hién 10 gam két tia nira
chiing t6 san phdm sinh ra ¢6 Ca(HCO,)
CO, + Ca(OH), = CaCO4+ + H,0

0,45 0,45 (mol)
2(:03 + Ca(OH)E — Cﬁ(HCOg):
0,2 0,1 (mol)
Ca(HCO,), ——> CaCO, + CO, + H,0
0.1 4 =0,1 (mol)
100

Viy téng s6 mol CO, 1a 0,65 mol = n.0,15 + m. 0,1 = 0,65
1,5n+m=65=>m=6,5~-1,5n

Ta ¢6 bang :

n 1 2 3
m 5 a5 |2 0,5

Vi hén hgp ankan va ankin 1a hén hgp khinéntachonn=3vam=2
Vay hai hidrocacbon cin tim la C3Hg va CyH,.

3.132. Hén hop khi A gém hidro, mot anken va mot ankin, Cho 135 ml hén hop A
qua Ni dun néng, sau phan tng dugc 60 ml mot chét duy nhat. Mat khac, dét
chdy hoan toan 60 ml hén hop A thu duge 80 ml CO,. Céc thé tich khi do ¢
cung diéu kién nhiét do, 4p suat.

a) Tim CTPT cua hai hidrocacbon.
b) Tinh thanh phdn % vé thé tich cla hai hidrocacbon trong hén hgp A.
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Bai giai :
a) Vi sau khi cho di qua Ni dun néng thu dugc mot chat duy nhét nén anken
va ankin cé cuing s6 nguyén tir cacbon.

Vi céc chit duge do & cung diéu kién nén ti 1¢ thé tich ciing chinh 1a ti 1¢é s6
mol. Goi anken 1a C H,, va ankin 1a C H,, _, (n=2)

CH: 5 H, —Tht g o, o
X % X (ml)

CnHln -2 ¥ 2H2 Nl—lu) CZHEn +2

y 2y y (ml)

— . 2x + 3y =135
Ta ¢6 hé phuong trinh : =>x=45;y=15
X+y =60
Mat khdc, dét chday 60 ml hén hop A thu duge 80 ml CO,, vay dét chday 135 ml

hén hop A sé thu duge 180 ml CO,

C.H, + %oz - nCO, + nH,0
45 45.n (ml)
3n-1
CI'IHJI'I—E + 03 —> ﬂCOz + (n = I)HEO

15 15.n (ml)
=>45n+ 15n=180=>n=3
Vay CTPT cua 2 hidrocacbon 1a C3Hg va C3Hy.
b) Thé tich ctia H, trong 135 mlhénhop A la: x + 2y =45+ 2.15=75 (ml)

%V = 2 100% = 55.56%
H2 = 135

5
% Ve, = ]475 100% = 33,33% ; % Ve, = 11,11%.

-
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3.133. Din V lit (dktc) hon hgp X gém axetilen va hidro di qua dng sir dung bot
niken nung néng, thu duge khi Y. Din Y vao lugng du dung dich AgNO;
trong NH; thu duge 12 gam két tha. Khi di ra khoi dung dich phan (mg vira
du véi 16 gam brom va con lai khi Z. Dot chdy hoan toan khi Z thu duge
2,24 lit khi CO, (dktc) va 4,5 gam nude. Xdc dinh gid tri cua V.

Bai giai :

o EE - B WY, - ) (1)
CH, + 2H, —N:; 1, )
Khi Y tiac dung véi dung dich AgNO;/NH; du sinh ra két ta, chimg to con
du G,H,
HC=CH + 2AgNO, + 2NH; - AgC=CAgl + 2NH,NO, (3)
12
Theo(3): n =M, = — =0,05 (mol
(3): Ne,Hy du = Miet ria 20 (mol)
Khi di ra tdc dung véi dung dich brom la khi C,H,
C2H4 + Brz - c-)_H_‘Brz (4)
16
ng. =— =0,1(mol) = n = 0,1 mol
B2 7 160 L C2Hy

Dot chdy hoan toan khi Z thu duge 2,24 lit CO, va 4,5 gam nuGe
= Ngo, =0,1 mol; ny,o =0,25 mol

C,Hg + %03 — 2C0, + 3H,0 (5)

Theo (5) : ny,p = 1.5.n¢p, =1,5.0,1 =0,15 (mol)
I‘ICIHG - 0,5. “mz - 0.05 (mo‘)

Diéu nay chimg to H, van con du, bi dot chdy sinh ra H,O véi s6 mol 1a :
0,25 = 0,15 =0,1 (mol)
2H, + 0, > 2H,0 (6)
Tir (6), taco : ny, 4y = Ny,o = 0,1 mol

Tu (1), tacod: ny, () = ne,y, =01 mol; ney, ) =0,1 mol

T (2)tacd: ny,z) =2.n¢,y, =01 mol ; ney,(2) =0,05 mol
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Vay: ne,u, = NeyHydu + NCHa (1) + NCoH, (2)
=0,05+ 0,1 + 0,05 =0,2 (mol)

Ny, = Ny, du + nH,'“)“f‘ nH,,lz) =U,l +0,l +0..l =0..3' (mﬂ])
= Ny = Ny, + Ny, =0,2+0,3=0,5 (mol)

=V =0,5.22.4 = 11,2 (lit).
3.134. Hon hop A géom C,H, va H, ¢6 ti khéi so véi H, 1a 4.
a) Tinh thanh phin % vé thé tich ctia cdc chat trong hén hop A.

b) Mot binh kin ¢6 thé tich 17,92 lit chita hén hop A (dktc). Pun néng binh
v6i xtic tdc Ni, sau mot thoi gian duge hdén hgp B. Pua binh vé 0°C, dp suat
binh 1a p. Chia hén hop B thanh 2 phin biang nhau :

Phén (1) : cho qua dung dich AgNO; trong NH; du thu duge 1,2 gam két tia
mau vang.

Phan (2) : dan qua dung dich Br, du thay khoéi lugng binh tang 0,41 gam.
Tinh dp suat p.
Bai giai :

a) Sir dung so do6 duong chéo :

C3H32M=26\‘ /6

/M =4.2=8\

H,:M =2 18
= Ve, ¢ VH, =6:18=1:3
Thanh phén % theo thé tich cta céc khi la :
% Ve, =25% ; % Vy, = 15%.

b) Phan (1) : Xudt hién 1,2 gam két tha vang, chimg to6 C,H, con du véi s6
mol la 0,005 mol
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Phan (2) : Khoi lugng binh tang 0,41 gam 12 khai lugng cua GH, va C,H,
Me,H, (phint) = 0,005.26 = 0,13 (gam)

= Mc,H, (phan2) = 0:41 = 0,13 = 0,28 (gam) ; nc,y, (phan2) = 0,01 mol
= Nc,H, = 2.0,01 =0,02 (mol) ; NC,H, du = 2.0,005 = 0,01 (mol)

ny =08 mol = ny, =0,6mol; nc y, pan agu = 0,2 mol

= N¢yH, phining = 0:2 = 0,01 =0,19 (mol)

Csz + Hg —> C2H4

0,02 0,02 0,02 (mol)
GH: B -5 U8,
(0,19 -0,02) 2.0,17 0,17 (mol)

Hén hop B gém : C,H, du (0,01 mol) ; C,H, (0,02 (mol) ;
H, du: 0,6 - 0,02 - 0,34 = 0,24 (mol)
= ng=0,01 + 0,02 + 0,24 = 0,27 (mol)

.0, 273
Taco:pV=nRT=>p= L2 = 0,337 (atm).
17,92
3.135. Trong mot binh khi thé tich 2 lit chira 0,03 mol C,H, ; 0,015 mol G,H, va

0,04 mol H,. Nhiét d¢ binh 1a 27,3°C ; dp sudt binh 1a p,. Tinh p,.

Pun néng binh vaGi xic tac Ni téi khi phan ting xay ra hoan toan sau dé dua
binh vé nhiét do ban ddu thay dp sudt binh l1a p,. Tinh p,.

Déin hén hop khi trong binh sau phan img qua dung dich AgNO; du trong

NH; thu duge 3,6 gam két tia mau vang. Tinh s6 mol timg khi trong binh sau

phan tng.

Bai giai :

Ta 6 & nygy pop agu = 0,03 + 0,015 + 0,04 = 0,085 (mol)

Ap dung cong thic : pV = nRT
0,085.0,082.(27,3+273)

=P = 5

Tac6: ney, +nc,y, =045 mol > ny = H, phan ting hét

= 1,047 (atm)
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Sau khi phan (g xay ra hoan toan, chi ¢6 lugng H, 1a giam do tdc dung véi

C,H, va C,H,, c¢on s6 mol ma cdc hidrocacbon tuong g sinh ra biang véi s6
mol cua hidrocacbon ban diu.

p— Npésn hop ddu sau phin (g = 0,03 + 0.015 = 0,045 (mo])

o, = 0:045.0,082.27,3+273)
2 2

= (0,554 (atm)

Hon hop khi trong binh sau phan g tic dung véi AgNO;/NH; du sinh ra
3,6 gam két tua, ching t6 con du C,H,

HC=CH + 2AgNO; + 2NH; - AgC=CAgl + 2NH,NO,

3,6
CoH, du = Mhétia = 20 = 0,015 (mol)

— ﬂC:“: phin (g = 0.03 - 0.0 | 5 = 0,015 (mﬂl)

Gl 4 M e G (1)
o PR o, @)

Ny, @) = 2 NC,H, phin ing = 0,03 mol
= ny, ) = 0,04 -0,03 =0,01 (mol)

Ne,H, phining = 0:01 mol; ne g, = 0,005 mol

= Ney, =0,01 + 0,015 = 0,025 (mol)

- nC:H_, phan img * nC;_II: phan img
Vay s6 mol timg khi trong hén hop la :

ne,n, = 0,015 mol ; ne y, = 0,005 mol; ne y, = 0,025 mol

3.136. a) Viét phuong trinh phan img chdy téng quét cia ankan, anken va ankin.
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Cho nhan xét vé quan hé s6 mol CO, va s6 mol H,O cua timg day.

b) D6t chdy cdc thé tich bang nhau ctia ba hidrocacbon A, B, C thu dugc nhiing
thé tich CO, diing bing nhau do & ciing diéu kién. Ti s6 ny o : neo, cla A, B,

C twong tng bing 0,5 ; 1 ; 1,5. Xéc dinh cong thic cua phin tir ctia ba
hidrocacbon A, B, C.



Bai giai :
3n+1

a) — Ankan : CH,, ,,+ O, = nCOy+ (n + 1)H,O
Nhan xét: ny g > neg,
3n
— Anken : C H,, + Y O, = nCO, + nH,0O
Nhin xét: ny o = neg,

< Ak OLF, s don ]

02 - nCOz + (l’l = l)H:_}O

Nhén xét : Ny,o < Nco,
b) Thé tich CO, thu duge bang nhau, ching t0 A, B, C ¢6 cung s6 nguyén tit
cacbon
Tis6 ny,p  Nco, cta A, B, C tuong ting biang 0,5 ; 1; 1,5 nén A, B, C lén
luot 1a ankin, anken va ankan
Goi CTPT cua A, B, C lan lugt 1a : C H,, ,»; CH,, ; CHs, -2 (n22)
3n-1

CnHzn_ g + 02 —p nC02 + (l‘i = I)Hzo

n-1
"H:O : ncoz =0,5:> T =0,5:>n=2

3.137. D6t chdy hoan toan mét hén hop khi gdm 2 hidrocacbon ¢6 s6 mol bang
nhau va ¢6 ciing s6 nguyén tir cacbon trong phan tir, chi thudc cdc day ankan,
anken, ankin, thu duge 3,52 gam CO, va 1,62 gam H,0. Xdc dinh cong thic
phan tir va viét cong thic cdu tao cua cic hidrocacbon.

\\\

3,52 1,62
Nao, = — =0,08 (mol) ; ny o = —— = 0,09 (mol
co, == (mol): nyyo = = (mol)
Nhan xét: ny o >ngg, chimg to6 trong hén hop trén ¢6 mot khi la ankan va
Khi con lai 1a anken.

155



C.H, + 3?'] 0, = nCO, + nH,O

3n+1
GiHayian+

03 —> HCOE'F (n + l)HzO

n+n+l _2n+1 0,09 9

n+n 2n _O.DSHE

=n=4q

Vay 2 hidrocacbon cin tim ¢6 CTPT 1a C,H,, va C Hy
CICT :
CH;-CH,-CH,-CH;; CH;-CH-CH;

cH,

CH,=CH-CH,-CH,;; CH;-CH=CH-CH;; CH, =C-CH,
|
CH,

3.138. Dot chdy hoan toan 20 cm® hén hop A gébm etan va mot hidrocacbon X
mach h& thu duge 100 cm® hén hop B gém khi CO, va hoi nuée. Ti khi ciia
B so véi H, 14 15.5.
a) Hoi X thuoc day déng ding nao da hoc ?
b) Tim cong thitc cdu tao va goi tén X.
(Ci4c thé tich khi dugc do & cung diéu kién)

Bai giai :

a) Sir dung so d6 dudng chéo
C02:M|=4‘4\ - /|3
M =155.2=31_
H';O:M')=IS ]3

= Vh,0= Veo, = % =50 (em’)

Dot chdy etan cho Vi >V, ma theo dé bai Vy o= Vo, nén X phai

thudc diy déng ding ankin mdi théa man.
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b) Goi CTPT cuia ankin X 1a C H,, _, (n > 2)

C,H, + %03 b Ny

X 2X 3x (mol)
CHyp oo + 3n7—1 0, = nCOy+ (n - 1)H,0O
y ny y(n = 1) (mol)
Xx+y=20
Tacé: {2x +ny =50 =>x=y=10;n=3

3x+y(n - 1)=50

Vay X 1a C;H, ; CTCT cia X : CH=C-CH, (propin).
b) bai tdp khéng cd Ioi giai
3.139. Viét phuong trinh hoa hoc khi cho axetilen tac dung véi :
a) Hidro c6 xuc tac Pd/PbCO,
b) Dung dich bac nitrat trong ammonic du
¢) Dung dich brom dur.
d) Hidro clorua ¢6 xuc tac HgCl,.
3.140. Trinh bay phuong phap hod hoc :
a) Phan biét axetilen vai etilen.
b) Phan biét ba binh khong dian nhan chira méi khi : metan, etilen, axetilen.
3.141. Din 3,36 lit hén hop A gbém propin va etilen vao mot lugng du dung dich

AgNO3/NH; du thdy con 0,84 lit khi thodt ra va c6 m gam két tia. Cic thé
tich khi do ¢ dktc.

a) Tinh thanh phin % thé tich cta etilen trong A.
b) Tinh m.
3.142. Viét phuong trinh hod hoc thyuc hién so d6 chuyén hod sau :
CH; - GH, —» C;H; — C,H; — Cao su buna
3.143. D6t chdy 3 lit hén hgp 2 ankin A, B ké ti€p nhau thu dugel 1 lit khi CO,
(thé tich cdc khi do & cung diéu kién).
a) Tim cong thifc phan tir va tinh thanh phan % vé thé tich ca A, B trong
hén hop, biét M, < Mg,
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b) Din 3,36 lit(dktc) hdn hgp trén din qua AgNO,/NH; du thu duge 7,35
gam két tua. Xdc dinh cong thic cdu tao cia A, B.

3.144. Cho hén hgp A gom C,H, va C,H,. D6t chdy hoan toan 2,96 gam hén hgp

A thu dugc m; gam CO, va m, gam H,0. Cho 0,616 lit A (dktc) cho tic
dung véi lugng du nude Br,, thiy ¢6 6,8 gam Br, da tham gia phan tng.

a) Viét cdc phuong trinh hod hoc.

b) Tinh % theo khéi luong va theo thé tich cia méi hidrocacbon trong A.

¢) Tinh m,; va m,.

3.145. Hén hop khi X gébm metan, etilen, axetilen. D6t chdy hoan toan 3,2 gam X

roi cho toan bo san phdm hédp thu vao lan luot binh (1) dung 76,4 gam dung
dich H,S0, 98% va binh (2) dung 114,73 gam dung dich NaOH 21%. Sau thi
nghiém, sau thi nghiém nong d¢ dung dich H,SO, trong binh (1) con
93,59%.

a) Tinh thanh phian % theo thé tich ctia cic chat khi trong hén hop X, biét
rang 1,12 1it X (dktc) tdc dung vira hét véi dung dich ¢6 chira 10 gam brom.

b) Tinh néng do % cac chat trong dung dich thu dugc & binh (2) sau thi nghiém.

3.146. A 12 hdn hop khi etilen va axetilen. O dktc,1 lit A ¢6 khéi lugng 1a 1,2054

gam. Cho 4,48 lit A (dktc) 16i qua 700 ml dung dich Br, 0,2M. Sau phan tng
dung dich brom mat mau, khéi lugng binh dung dich brom tang thém 3,22
gam va c6 1,792 lit (dktc) hon hop khi B thoit ra.

a) Tinh khoi lugng méi san phdm thu duoc.

b) Tinh thanh phidn % thé tich ciia méi khi trong B.

3.147. Dot chdy hoan toan 0,1 mol mot hidrocacbon X, réi cho toan bo san phidm
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chdy hdp thu vao binh dung dung dich NaOH du, thay khéi lugng cua binh
tang lén 23 gam. Xdc dinh cong thirc phan tir ciia X va viét ciccong thirc ciu
tao mach hd ¢6 thé cé cha X



E. HHDROCACBON THOM

. KIEN THUC TRONG TAM
1. Benzen va cac chat déng ding

Benzen : C¢Hg, c6 cau tao mach vong 6 canh chira ba nGi doi.
Toluen : CgHs—CH, hay con goi 1a etylbezen.
Xilen : CH,-CgHs-CH, hay con goi la dimetylbezen.
- Cong thire chung cla hidrocacbon thom la C H,, _¢ (n = 6).
- Tén goi : Goc ankyl + benzen.
2. Tinh chat hoa hoc
a) Phan ung thé
— Thé H trong vong benzen :
CeHs— H + Br, —-X5 CgHs—Br + HBr
CHy=CqH, ~H + Br, — 2" CH,~C¢H,~Br + HBr
CeHs - H + HNO,(dac) —22%4%¢ 5 ¢.H, -NO, + H,0
CHy=CgH, =H + HNO,(dgic) — 2294 %, CH,~C¢H,-NO, + H,0
— Thé H trong mach nhanh :
CeHs ~CH, - H + Br, —"—» C,Hs-CH,~Br + HBr
b) Phan ung céng

-Cong H,: CgHg+ H, e CgH4, (xiclohexan)
~COng Ch: CgHly + 3Cl, —22M,, C,H,Cl,
¢) Phan ung oxi hod
— Phan (ng oxi hoa khong hoan toan :
CEH5 —CH3 + 2KMI'|O4 t—o) CeHs -COOK + 2Mﬂ02 + KOH + Hzo
— Phén (g oxi hoé hoan toan :

CHy_g + 3"2'302 ¥ 5 nCO,+(n-3)H,0
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IIl. BAI TAP
1. Bai tap tric nghiém
3.148. Nhan xét nao sau day khong ding ?
A. Benzen dé phan img véi brom hon so véi metan.
B. Toluen dé phan g véi HNO; dic (¢6 mit H,SO, diic) hon benzen.
C. Etilen dé phan iing v6i dung dich nuéc brom hon benzen.
D. Toluen dé phan tng v6i dung dich KMnO, hon stiren.

3.149. Cho cic chat :
(1) H, (xdc tic Ni, t°) (2) dung dich brom ;
(3) dung dich HNO; dac trong H,SO, dac :
(4) dung dich HCI dur; (5) khi clo (dnh sdng).
Bezen ¢6 thé phan tmg dugce vdi cdc chat
A. (2), 3), (4). B. (1), (3), (5).
C. @), (1), (2). D. (5), (4), (1).
3.150. S6 dong phan hidrocacbon thom tng véi cong thiic phan tr CgH,, 1a
A2, B. 4. B 4 D. 5.

3.151. DBé phan biét 3 chat long khong mau 1i benzen, toluen, stiren ta c6 thé diung
chit nao dudi day ?
A. Dung dich H,SO,. B. Dung dich KMnOj,
C. Dung dich brom D. Dung dich NaOH
3.152. Mot hidrocacbon X ¢6 cong thic (CH),. X ¢6 thé cong Br, theo ti 1¢ mol 1 :
1 viicong Hytheo tilé mol 1: 4. X Ia
A. vinyl axetilen.  B. naphtalen. C. Stiren. D. toluen.
3.153. Mot hidrocacbon Y ¢6 cong thire (CH),,. Y lam mat mau dung dich brom va

khi cong H, (1° Pd) thi tao thinh monome duge diung dé san xudt cao su.
CTPT cua Y la

A. GH,. B. C,H,. C. C¢H,. D. CgH.

3.154. Mot hidrocacbon Z ¢6 cong thire 1a (CyHs),. Z khong lam mat mau dung
dich brom. Gia tri ciia n la

Al B. 2, 3. D. 4.
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3.155. Nhan xét nao sau day khéong ding ?
A. Thanh phan chii yéu cta khi tu nhién la metan.

B. Thanh phin chu yéu cua khi ddu mo la cdac hidrocacbon chira tir 1 dén 4
nguyén tir cacbon.

C. Thanh phén cht yéu cta khi than déd la metan va etan.

D. Cic san phdm chung cit ddu mé gém : Khi ddu mo, xiang nhe, xdng
thuong, ddu thap, ddu nang.

3.156. Chat X tdc dung vdi benzen (xt, t°) tao thanh etylbenzen. Chat X la
A.GH,. B. C,H,. C. CH,. D. CH,,.

Dap 4n bai tap trac nghiém

3.148.0 [3.149.B |3.150.B |3.151.B |[3.152.C
3153.B | 3.154.B | 3.185.C | 3.156.A

2. Bai tap tu luan
a) Bai tap cé 16i giai
3.157. Viét cic phuong trinh hod hoc thuc hién cdc so dé phan ing sau :

+ Br, HNO, dic
a) Toluen — r;, > X 12 Y.

Fe,t

HNO‘ d'.ll:: & A + Br: &
Fe,t*

¢¢¢¢¢

a) CHsCH, + Br, —=*, p_Br-CH,CH, + HBr

p-Br-C¢H,CH, + HNOy(diic) —220 4%, ,_Br 6-NO,~C¢H;CH; + H,0
b) CgHsCH; + HNO;(dic) — 22445 ), _NO,-C4H,CH,;

o

p-NO,-C¢H,CH; + Br, —=' 3 -Br,p-NO,~C¢H;CH; + H,0
3.158. Cho m gam dat dén chita 4% tap chit tro tic dung hét véi nuée thu duge V
lit khi X. Dun néng khi nay véi than hoat tinh & 600°C thu dugc 1,344 lit hon
hop khi Y ¢ 136,5°C va 1,5 atm. Ti khoi ctia hén hop khi Y so vé6i H, 1a 32,5,
a) Tinh hiéu suat cia phan g tring hop.
b) Tim gid tri cia m.
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Bai giai :
a)  CaG, + 2H,0 — Ca(OH), + G,H,

Con: A LR -

OcH, 13 _1

ncﬁHﬁ 39 3

Str dung so d6 duong chéo =

Néu goi s6 mol C¢Hg sinh ra la 3x thi s6 mol G,H, du sé la x mol va s6 mol
C,H, da phan tng 1a 9x = n¢ ;. = 10x mol

Viy hiéu sudt phan tng la : H = %".100% =90%.
X
PV 1,5.1,344

RT _ 0.082(136.5+273)

= Ny, =0,015mol; ne y - =0,045 mol

b) Tacé:ny = = 0,06 (mol)

Ney, = 0,015 +3.0,045 = 0,15 (mol)
= Neye, = Ny, =015 mol s me,e, =0,15.64 = 9,6 (gam)

Vi dit dén c6 chira 4% tap chat tro nén khoi lugng dat dén da dung la :

m= 9.6.% = 10 (gam).

3.159. Dot chdy hoan toan 9,2 gam mot chit hiru co A, san phdm thu duge chi ¢6
CO, va H,0. Din sin phdm nay qua dung dich Ba(OH), thu dugc dung dich
B va 59,1 gam két tha tring. Dung dich B ¢6 khoéi lugng giam 21,1 gam so
vdi dung dich ban diu. Pun néng dung dich B thu duge thém 39,4 gam két
tha nira.
a) Tim cong thitrc phan tir ciia A, biét ti khoi cua A so véi H, 12 46.
b) Viét cong thitc ciu tao ¢b thé ¢6 cuia A va goi tén biét né 1a hop chét thom.
Bai giai :
a) M, =46.2 =92 (g/mol) = n, =0,1 mol

CO, + Ba(OH), = BaCOy{ +H,0 (1)
Nco, (1) = Mpaco, = 0.3 mol
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Ba(HCO;), ——s BaCO4l + CO, + H,0

Nco, (2) = 0,4 mol = Zncg, = 0,7 mol =Tny

= A ¢6 7 nguyén tir cacbon
Két hgp M, = 92, ta tim dugc A 1a C;Hg.
b) CcHsCH, : toluen.

3.160. Dot chdy hoan toan mot thé tich hoi hgp chat hitu co A cin 10 thé tich O,,
san phidm thu dugce chi ¢6 CO, va H,O theo ti 1¢ khéi lugng 1a 44 : 9. Biét &
thé hoi ti khdi cta A so v6i khong khi nho hon 6,5. Tim cong thifc phan ti,
cong thitc ciu tao cha A biét ring 2,08 gam A phan img vira du 3,2 gam Br,
trong dung dich, mat khac khi ¢6 Ni xiic tic 5,2 gam A tac dung dugc véi t6i
da 4,48 lit khi H, (dktc).

Bai giai :

M, <6,5.29 = 188,5 (g/mol)
Goi CTPT cia A la CGH,0, (x> 0,y >0,z20)
Ta c6 phan ung :

CHO, + (x+ I - 2)0,»x00,+ LH,0
. 4 2 - - 2 L
y
1 10 X = (mol
5 (mol)

=>44x:9y=44:9>x=y

x+ 3 -g =10=z=25x -20

4
Ta c6 bang :

X 4 6 8 10

y 4 6 8 10

z -10 -3 0 5

Chonx =8, y =8, z=0 vi thoa man M, < 188,5

Vay CTPT cuia A la CgHg

Ny = 21*(3[:; = 0,02 (mol) ; ng,, =0,02mol; ny =0,2 mol
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5,2 gam A tic dung dugce 161 da véi 4,48 lit khi H, (dktc) thi 2,08 gam A
phan g dugce 16i da véi 1,792 lit khi H, (dktc), twong tng véi 0,08 mol H,

=>ny = ng, va ny =0,08 mol =4.n,

Diéu nay chimg to A c¢6 chita 4 lién két nt va chi ¢6 1 lién két nt ¢6 kha nang
tham gia phan ting cOng véi brom

Viy A la stiren : C;H;CH=CH,.

b) Bai tdp khdng cd 10i giai
3.161. Viét phuong trinh phan ting cia benzen véi Cl, (Fe, nhiét d), HNO; dac
(H,S0, dac, 1°).
3.162. Hoan thanh so d6 chuyén hod hoc sau :
CH,COONa — CH,; —» C,H, - CHg — C,HCl
3.163. X 12 mot hidrocacbon thudc diy déng diang clia benzen. D6t chdy hoan toan
mot lugng X réi cho san phdm 14n lugt qua binh (1) chita H,SO, dac va binh

(2) chita dung dich KOH, thi thdy khoi lugng binh (1) ting thém 0,9 gam,
binh (2) tang thém 3,52 gam. Xac dinh cong thic phan tich phan tir cua X.

3.164. Y 1a mdt hidrocacbon ¢6 chita 92,31% C va 7,69% H theo khoi lugng.
a) Xdac dinh cong thitc don gian nhdt cua Y.
b) Xic dinh cong thitc cdu tao cua Y, biét 1 mol Y phan tmg vira di véi 4 mol
H, hoac 1 mol dung dich brom.
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F. DAN XUAT CUA HIDROCACBON - POLIME

. KIEN THUC TRONG TAM
1. Rudu etylic

DIEU CHE
- Lén men tinh bot hodc duang — ruqgu etylic.
Thidu : tir dudng glucozo
CBH‘lZOﬁ %} 2002 * 202H50H

— Cong hap etilen vai nude cd mat axit : C,Hy + H,0 —Ma C,H:OH

TINH CHAT HOA HOC

Tac dung véi O, (phan (rng chay) :

TINH CHAT VAT LI RUOU ETYLIC
C,H;OH

La chat Iong, khong C,HsOH + 30, —"— 2C0, + 3H,0

mau, nhe hon nudc ;
BiS ' - Tac dung véi Na :
tan v6 han trong H H g

nudc, .. || 2C,HsOH + 2Na — 2C,H:OH + H,T
B0 rugu = H—C—-C-0 — Tac dung véi axit axetic :

Yruou ngayin 8t 4000 C,HsOH + CH,COOH

Vdung dich ruqu

—2—><“'# CH,COOC,Hs + H,0

2. Axit axetic

DIEU CHE
— Tur ruou etylic co6 mat men gidm :

C,H:OH + 0, %35‘“; CH,COOH + H,0

— Oxi hoa butan c6 mat xuc tac :

2C,Hyo + 50, —_5 4CH,COOH + 2H,0
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TINH CHAT VAT LI AXIT AXETIC TINH CHAT HOA HOC
La chat long, khong
mau, vi chua, tan vo
han trong nudc ...
Gidm an 13 dung
dich axit axetic co

La axit y&u : Lam chuyén mau quy
CH,COOH tim thanh dé ; Tac dung véi bazo,
oxit baza, kim loai manh, mudi....

Tac dung vdi rugu etylic (c6 H,SO,4
dac, t°) :

néng dé tir2 -5%.
CH3‘COOH + CszOH
f_____*—”z%ﬁ CH,COOC,Hs + H,0
3. Chat béo, gluxit va protein
CHAT BEO GLUCOZO | SACCAROZO TINH BOT VA PROTEIN
XENLULOZO
Thanh C,H O C.,H O C,H, 0 C.,H,O C, H O N va
phan moét lugng nhéd S,
nguyén td P, kim loai,...
Céng (RCOO0);C4Hs | CgH120g CioH204; (CeH190s)n £ NHCHRCO
thie Xenlulozo ¢6 s6 |
mat xich nhd
hon tinh bot.

Tinh chat | - Phan (ng | - Phan ing | Phdan  (ng | Phan (ng thly | Phdn (ng thiy
hod hoc | thdy phan — | oxi hoa | thiy phan — | phan — phan —  hén

glixerol + céc | glucozo glucozo glucozo | hop amino axit

et bé‘o - Phan ng | 4 fryctozo

- Phan (mg |lén  men

xa phong hoa | rugu

— glixerol +

mudi cla cac

axit béo
4. Polime

— Polime la nhitng chat c6 phan tir khéi rat 16n, do nhiéu mat xich lién két vdi nhau
tao nén.

~ Polime dugc chia lam hai loai : polime thién nhién va polime tong hop.
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— Polime ¢ cdu tao mach thang hodic mang luéi khong gian.

— Polime thudng la chat ran, khong bay hai, hau hét khong tan trong nuéc va cac dung
moi théng thudng, bén vimg trong tu nhién.

- o
TU LIEU BO SUNG

VAI NET VE RUQU (ANCOL)

Ruogu (ancol) etylic C,H;OH va cac ancol khac nhu CH,OH, C;H;OH hgp thanh
day ddéng ding cac ancol no, ddn chiic, ¢é cong thiic chung C,H,, , ,OH (n 2 1).

Glixerol CH,OH — CHOH - CH,OH la ancol da chic (do ¢6 nhiéu nhém OH).

Cac ancol don chiic ¢6 tinh chat hoa hoc nhu :

— Cé phan tng thé nguyén tu hidro trong nhém OH (chi c6 phan dng vdi kim loai
hoat dong manh) ;

— Phan tng véi axit hitu cd tao thanh este ;

— Phan tng oxi hoa hoan toan (phan tng chay) hoic oxi hoa khong hoan toan thanh
axit,...

VAI NET VE AXIT HUU CO (AXIT CACBOXYLIC)

Axit axetic CH4COOH va cac axit khac nhu HCOOH, C,H;COOH,... lap thanh day
ddéng dang axit no, don chiic, ¢6 cong thice chung 1a C H,, , ,COOH (n=0).

Céc axit hitu co déu thé hién tinh axit va ¢6 kha nang phan dng véi ancol tao thanh
este,...

LIPIT

Tén goi “lipit” xuét phat ti tiéng Hi Lap lipos ¢6 nghia la chit béo. D6 la nhiing
hgp chat hitu co— thanh phéin cd ban ctia t& bio séng, bao gom diu ma va nhiing este
¢6 tinh chat tuong tu ddu md, khong tan trong nuée ma tan trong cac dung moi khong
phéin cuec nhu ete, benzen.

C6 thé chia lipit thanh hai nhém lén :

Lipit don gian : D6 chi 1A este cta rugu va axit béo bao gém triglixerit (trong sach
gidao khoa 16p 9 goi la chit béo), sap va steroit.
Lipit phite tap : Trong thanh phan phan tu lipit phic tap, ngoai cac goc rugu
(ancol) va axit béo con ¢é6 goc khac nhu goc cua axit photphoric,...
Khi thuy phan triglixerit (chiat béo), cac axit béo duge giai phéng. Cac axit béo la
cac axit hitu cd c6 mach cacbon khong phan nhanh, ¢6 s6 chian nguyén ti cacbon (tit

12C dén 240C).
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Sap c6 cong thie chung la CH,[CH,),,COO[CH,],CH,; vdim =22 -5 24 ;n=15 >
35. Sap la chit rdn ¢ nhiét do thudng, c6 trong dich tiét ra cia dong vat nhu sap ong,
sap ca vol,... hodic 6 dang du trit cia thye vat (sap tao thanh 16p mong bao phu trén bé
mit la, than, qua cua nhiéu cay).

VAI NET VE GLUXIT

Glucozo, saccarozo, tinh bot, xenlulozg la nhiing chat thuée loai gluxit hay
cacbohidrat va 6 thé biéu dién bing céng thic chung la C (H,0),,.

Ngudi ta chia ching thanh 3 nhém chinh :

Monosaccarit : la nhiing cacbohidrat khong c¢é6 kha ning thuy phan thanh
cacbohidrat don gian hon. Thi du : Cac monosaccarit ¢é céng thitc phan td C;H,,0,
nhu glucozg, fructozd, mannozg,...

Oligosaccarit : 12 nhiing cacbohidrat khi bi thuy phan hoan toan cho tit 2 dén 10
phian tu monosaccarit. Thi du : Cac disaccarit ¢6 cong thic phan tu C,,H,,0,, nhu
saccarozd, mantozd (chiat duong chu yéu trong mach nha), lactozo (dudng sia),...

Polisaccarit : 1a nhiing cacbohidrat khi thuy phan dén cung cho ta trén 10 phan tu
monosaccarit. Thi du : tinh bit, xenlulozg,...

Il. BAI TAP
1. Bai tap tric nghiém

3.165. Mot trong nhimng san phdm cla phan Gng giira rugu etylic va natri 12

A. nuéc., B. hidro.
C. natri oxit. D. natri hidroxit.
3.166. Cho so d6 phan img : Tinh bot - glucozo — X — etyl axetat
Chat X trong so do6 trén 1a
A. axit axetic. B. rugu etylic.
C. saccarozo. D. chit béo.
3.167. Cho 5 gam Na viio 46 gam rugu etylic thi thé tich khi H, thu duge (dktc) la
A. 8,96 lit. B. 0,26 lit. C. 11,2 lit. D. 2,43 lit.

3.168. Dot chdy hoan toan 10 ml hoi ruou bing luong oxi vira di thu duge 50 ml
hén hop san phdm. Biét ring cdc thé tich do cung diéu kién vé nhiét do, dp
sudt. Phan (mg nao sau day da xay ra ?

A. CH;OH + %oz — CO, + 2H,0 B. C,H;OH + 30,—> 2CO, + 3H,0

—

C
C. C;H,OH + éoz-a 3CO, +4H,0  D. C,H,OH +60,—> 4CO, + 5H,0
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3.169. Dot chdy hoan toan a gam hén hop hai rugu ¢6é cung CTPT C H,, , , OH
thu duge 8,96 lit CO, (dktc) va 9,9 gam H,0. Gid tri ctia a la
A. 4,15. B. 7.5 C..3.8, D. 8,3.

3.170. Trong axit C,H,, , \COOH c¢6 chita 48,6% khoi lugng cacbon. Téng so
nguyén tir trong phan tir axit do la
A 17. B. 14. .11 D. 8.

3.171. Khi oxi hod rugu C,H,, , ,OH tao thanh axit C, _ ,H,, _,COOH ; dé trung
hoa 16,8 gam axit nay cin 45,9 ml dung dich NaOH 20% (khGi luong riéng
1a 1,22 g/ml). Tong s6 nguyén tir trong phin tr rugu ban ddu la
Al B. 9. Calle D. 13.

3.172. Cho 45 gam CH;COOH phan ting véi 69 gam C,HsOH (c6 mat H,SO, dac,
dun néng) thu dugc 41,25 gam CH3;COOG,Hs. Hiéu sudt cia phan tng trén la
A. 62,5%. B. 70%. C. 80%. D. 40%.

3.173. Khoi lugng muédi CH;COONa tao thanh khi cho lugng dur axit axetic tic
dung véi 100 ml dung dich natri hidroxit 10% (D = 1,1 g/ml) la
A. 22,55 gam. B. 33,44 gam. C. 44,66 gam. D. 55,77 gam.

3.174. Cho hén hgp gém mot axit C,H,, , ;COOH va mot mudi C H,, , ;COONa
¢6 s6 mol bang nhau va biang 0,1 mol, tong khéi lugng ciia hén hop 1a 14,2
gam. Axit dé la

A. HCOOH. B. CH;COOH.
C. C,H;COOH. D. C;H,COOH.

3.175. Xa phong hod hoan toan 26,4 gam CH;COOC,H; trong dung dich NaOH
(vira du) thu duge dung dich chita m gam mudi. Gid tri cia m la
A.264. B. 24.6. .18, D. 204.

3.176. Thay phan este X trong dung dich NaOH thu dugc rugu etylic va natri
axetat. X c6 cong thic la

A. HCOOG,Hs. B. C,;HsCOOCH;.
C. CH;COOG,H;. D. C,HsCOOG,Hs.
3.177. D6t chay hoan toan hai este la CH;COOCH; va C,H;COOGC,H; thu duoc
4,48 lit khi CO, (dktc) va m gam H,0. Gid tri cia m 1a
A. 3,6. B. 4,8. C.24. D. 72.

3.178. Thuy phan 4,45 gam (C;;H;5CO0);C;H;5 ¢6 chita 5% tap chit thu duge m
gam glixerol. Gia tri cia m la
A. 2.2 B. 1,32 C. 0,88. D. 0,44.
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3.179. Phuong trinh hod hoc cta phan tmg chuyén hod glucozo thanh rugu etylic
nhu sau : XC¢H,;,O, — yC,HsOH + z CO.,.
Hé s6 can bang x, y, z tuong ting la

o (B R B.1.3,.3; Cl.1.4 D. 2,4, 2.
3.180. S6 phan g t6i thiu can thuc hién dé diéu ché rugu etylic tir tinh bot 1a
A2, B. 4. .0 D. 8.

3.181. Khéi luong glucozo cin 1én men dé diéu ché 230 gam rugu etylic (gia sir
hiéu sudt 1én men bang 100%) la
A. 420 gam. B. 435 gam. C. 450 gam. D. 416 gam.
3.182. Cho glucozo lén men thanh rugu etylic. Din khi sinh ra vao dung dich nuée
voi trong dur thu dugce 5,0 gam két taa. Khoi lugng rugu thu duge 1a
A. 2,3 gam. B. 5,2 gam. C. 3,2 gam. D. 2,7 gam.
3.183. Cho m gam glucozo phan tng hoan toan védi luong du dung dich AgNO;
trong amoniac, dun néng thu duge 21,6 gam Ag. Gid tri ciam la
A. 16. B. 18. 28 D. 16,2.

3.184. Khoi lugng saccarozo cin dung dé thuy phan tao ra 14,4 mol glucozo
(trong diéu kién 4% glucozo bi mét di trong qua trinh nay) la

A. 1,33 kg. B. 2,66 k. C. 5,12 kg. D. 6,22 kg.
Dap an bai tap trac nghiém

3.165.B | 3.166.B | 3.167.D | 3.168.B | 3.169.D 3.170.C 3.171.B

3472.A |[3473.A |3174.B |3.175.B |3.176.C |3177.A |[3.178.D

31479.A | 3.180.A |3.181.C |3.182.A |3.183.B |3.184.C

2. Bai tap tu luan

a) Bai tap cd Ioi giai

3.185. Chia 16,6 gam hén hop hai ruou la C H,, , ,OH va C H, . ,OH (n> 1,
m = n + 1) thanh hai phdn bing nhau. Phin (1), dem d6t chday hoan toan thu
duge V lit khi CO, (dkte) va m gam H,O. Phan (2) cho tic dung hét vé6i Na
thu duoc 1,68 lit H, (dktc).
a) Tinh V, m.
b) Xic dinh cong thitc hai rugu va tinh thanh phan phan tram khoi luong cia hai
ruou trong hdn hop ban diu.
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Bai giai :
a) Goi cong thicc chung cta hai rugu 1a C;H,;,,OH (n< n <m)
3n

CaHly5, OH + 210, RCO, + (1 + DH,0 (1)
CHHEEHOH + Na —» CHHEE+IONH + ';‘02 (2)
1,68
ng. = — =0.075 (mol
e 204 el
$6 mol rugu & méi phin = 2.ny, =2.0,075 = 0,15 (mol)
Khéi lugng rugu & méi phin = % = 8,3 (gam)
— _ 8.3 _ 8
Tac6: M =l4dn+ 18= — =>n=-
o 0.15 3

Veo, =0, 15%.22,4 =8,96 (lit)

= m=0.15.(% + 1).18 =99 (gam)

PDVin<c i<m=n=2:m=3

= Cong thifc ctia 2 rugu 12 C,HsOH va C;H,0H.

Tinh thanh phan phan tram khéi lugng 2 rugu theo 2 cich :
Cdch 1 : Goi x 1a s6 mol ciia C,HsOH trong 1 mol hén hop
= S6 mol ciia C;H,OH la (1 - x) mol

Tacé: n=x2+(1 - x).3=2,667=x=0,333

= %Mc,H0H = % 100% = 27,71%;

Yome.yon = 100% - 27,71% =72,29%

Cdch 2 : Goi x 1a s6 mol cia C;HsOH trong 1 phin
=> S6 mol cua C;H,OH la (0,15 - x) mol
Ta c6 : 46x + 60(0,15 - x)=8,3 = x=0,05

il 100% =27,711%; Yemc y0n = 712.29%

= Jemc,y0H =

» -

3.186. X la rugu c6 cong thic C H,, , ;OH (n la s6 nguyén, n = 1), ¢6 tinh chit hod
hoc twong tu rugu etylic : Y 1a axit ¢6 cong thic C H,,, ., {COOH (m la s6
nguyén, m > 1), c6 tinh chat hod hoc tuong tu axit axetic. A la hén hop gébm X
va Y ¢6 khoi lugng m gam. Cho A tac dung hét v6i natri thu duge 2,24 lit khi
(dktc) ; dé trung hod A cén 50 ml dung dich NaOH 1M. D6t chdy hoan toan A
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réi cho san phdm chdy lan luot qua binh (1) dung H,SO, dic, binh (2) dung
nuGe voi trong du thay khoi luong binh (2) tang nhiéu hon binh (1) la 5,1 gam.
a) Xdc dinh cong thitc ciu tao cia X va Y.
b) Pun néng A véi mat it axit sunfuric diac. Tinh khoi lugng este thu dugc,
biét hiéu suat phan tng gitra axit X va rugu Y 1a 60%.

2C,H,, , ;OH + 2Na — 2C,H,, , ,ONa + H,T

2C, H,,, , JCOOH + 2Na — 2C, H,,, , ,COONa + H,T

C H,, , COOH + NaOH — C, H,, , ,COONa + H,0

2C H,, , ;OH + 3n0, — 2nCO, + 2(n + 1)H,0

2C,,Hs,, + {COOH + (3m + 1)O, = 2(m + 1)CO, + 2(m + 1)H,0

2,24
ny, = — =0,1 (mol) ; ny,o = 0,05.1 = 0,05 (mol
H2 = 554 (mol) : ny,on (mol)

GoisomolcuiaXvaYlax,y. Taco:
Mco, =Mpo = [44nx +44 (m + 1y] = [18(n+ Dx + 18(m + 1)y]=5,1 (1)
n|11=x+y=2.0.l (2)
=y=005;:;x=0,15 (3)
Thay 3) vaio (1), taduoc:3n+m=5=>n=1;m=2
Vay X 1a CH;OH va Y 1a C,H;COOH

H580 4 dac, 1°
b) C,H,COOH + CH;OH ==+ C,H,COOCH, + H,0

Vi s6 mol rugu 16n hon s6 mol axit = s6 mol este theo PTHH 1a 0,05 mol
Khoi lugng este thuce t€ thu duge 1a : 88.0,05.0,6 = 2,64 (gam).

3.187. Pun néng 12,5 gam hén hop HCOOC,Hs vi CH;COOC,H; véi 32,8 ml

dung dich NaOH 20% (khi luong riéng 1 1,22 g/ml). Luong kiém du 6 thé
phan g hét véi 50 ml dung dich HCI IM. Tinh khéi lugng cua céc este
trong hoén hop ban diu.

Bai giai :
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HCOOC,H; + NaOH — HCOONa + C,H,OH (1)

CH,COOC,H; + NaOH — CH;COONa + C,H,OH )

NaOH + HCl — NaCl + H,0 3)
32,8.20.1,22

= 0,2 (mol) ; ny = 0,05.1 = 0,05 (mol)

TP
S6 mol NaOH tham gia phan ing xa phong hod 1a : 0,2 - 0,05 = 0,15 (mol)
Theo cac PTHH (1) va (2), s6 mol este = s6 mol NaOH = 0,15 (mol)

bit s6 mol HCOOC,H; va CH;COOGC,Hj; trong hon hop lan lugt 1a x vay
Tacoé:x+y=0,15 (I 74x + 88y = 12,5 (II)

Giai hé 2 phuong trinh (I) va (II) = x = 0,05 ; y = 0,1



= Khoi lugng HCOOGC,Hs = 0,05.74 = 3,7 (gam)
Khoi lugng CH;COOC,H4 = 0,1.88 = 8,8 (gam)
3.188. Khi thay phan hoan toan saccarozo thu dugc 45 gam hén hgp glucozo va
fructozo. Xdc dinh khéi lugng cia saccarozo va nudc da tham gia phan ng.
Bai giai :
C2H20y; + HyO = CeH ;04 + CgH 506
(glucozo) (fructozo)
Goi s6 mol saccarozo phan tmg la x
Theo PTHH : nl|30= Notucozo = Mructozs = X

Ta ¢6 : Myycop0 + Miycroze = 180x + 180x = 360x =45 = x = 0,125
Khéi lugng C,,H,,0,, tham gia phan tng = 0,125.342 = 42,75 (gam)
Khoi lvong H,O tham gia phan tng = 0,125.18 = 2,25 (gam).

3.189. D6t chdy hoan toan mét lugng hén hop glucozo va saccarozo. Toan bd san
pham chdy duge din vao binh dung dung dich Ba(OH), du thdy tao thanh
325,05 gam két taa, khoi lugng binh ting 100,95 gam. Tim thanh phin phén
tram khoi lugng cua cdc chit trong hon hop ban dau.

Bai giai :

C¢H,,04 + 60, — 6CO, + 6H,0 (1)
C,,H,,0,, + 120, —» 12CO, + 11H,0 (2)
CO, + Ba(OH), — BaCO; + H,O (3)
Tacé: neg, = Npyco, = 32159';]5 = 1,65 (mol)
Mco, + My, = 100,95 gam = my o = 100,95 - 1,65.44 = 28,35 (gam)
3
n“:,o = % = 1,575 (l“ﬂl)

Dat s6 mol glucozo va saccarozo lan lugt 1a x va y

Theo phuong trinh (1) va (2), tacé:

Nco, =6x + 12y = 1,65 (D : ny,o =6x+ 11y =1,575 (IT)

Giai hé 2 phuong trinh (I) va (II) = y = 0,075 ;: x = 0,125

Khai lugng cia hén hop ban dau = 0,125.180 + 0,075.342 = 48,15 (gam)

M.l{)ﬁ% =46,73% ; Yo m¢, . H..0,, = 33,27%.

48,15 e

3.190. Thuy phan hoan toan mot lugng khoai tay chita 20% tinh bot, dem toan bd
lugng C¢H;,04 thu duge 1én men, khi sinh ra phan (ng vira hét vé6i 60,2 ml
dung dich NaOH 30% (khoi luong riéng 1a 1,33 g/ml) chi tao ra mudi trung
hoa. Tinh khoi lugng C,HsOH thu dugce va khoi lugng khoai tay da dung.

0 _
o MCeH 206 =
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Bai giai :

(C4H,005), + nH,0 —2 5 nCeH,,04 (1)

CeH,,05 T;a““c » 2CO, + 2C,H OH (2)

CO, + 2NaOH — Na,CO; + H,0 (3)
mson = L2332 0.6 na

Theo(3) : neg, = 0,5.ny,0n = 0,5.0,6 = 0,3 (mol)
Theo (2) : ne .00 = Neo, = 0,3 mol = me_y o =46.0,3 = 13,8 (gam)
1

Theo (1) va (2) :NCGH,,06 = 5 Nco, =(,15 (mol)
Theo (1) : M(c 1,005, = MCeH 1,04 — MH,0= 180.0,15 = 18.0,15 = 24,3 (gam)
100

Khéi luong khoai tay da dung 1a : 24,3.E = 121,5 (gam).

3.191. Hén hgp X gém axetilen va chdt hiu co Y.

a) b6t chdy hoan toan 6 gam Y thu dugc 8,8 gam CO, va 3,6 gam H,0. Y la
hop chét hiru co ¢6 chira oxi khéong ? Tim CTPT cua Y, biét ti khéi hoi cua Y
doi véi H, la 15.

b) D6t chdy hoan toan 13,8 gam hén hop X, din toan bo san phim chdy vao
dung dich Ba(OH), du thu duge 157,6 gam két tua. Viét phuong trinh hod
hoc va tinh thanh phin phéin tram vé khai luong cua céc chat trong X.

Bai giai :
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S L =24 (gam) ; my = %=0.4 (gam)

me+my =24+ 04 =28 (gam) <my = Y la hgp chat hiru co ¢6 chita oxi
=>mg=6-24-04=32(gam)

: 4 3,

24:[}4’: 2='[}L2:CL«4:0,2=I:2:l

12 1 16

CTPT cta Y la (CH,0),

ViMy=30n=2.15=30=n=1

Viay CTPT cua Y 1a CH,O

Taco:me=

=>“C:nH:n0=

b) GH, + 2,50, = 2CO, + H,0 (1)
CH,O + 0, —» CO, + H,0 ()
CO, + Ba(OH), — BaCO,{ + H,0 3)

Pit s6 mol C,H, va CH,O la x, y. Tacé : 26x + 30y = 13,8 (I)



157,6

NBaco; = 2 0,8 (mol)

Theo phuong trinh (3) : neg, = ngycp, = 2x+y =08 (Im

Giai hé hai phuong trinh (I) va () = x =03;y=0.2.

Yomc,y, = %.100%= 56,52% ;% mcy,0 = 100% — 56,52% = 43,48 %.

b) Bai tdp khéng cd 16i giai

3.192. Trong 6 gam H,O hay 6 gam rugu etylic C;HsOH ¢6 s6 nguyén tr H nhiéu
hon ?

3.193. Cho 10 ml dung dich rugu etylic 46° phan tmg hét vé6i kim loai Na thu dugc
V lit khi H,(dktc) Biét khoi luong riéng cia C;HsOH nguyén chit 1a 0,8 g/ml.
Tim gid tri cta V.

3.194. C6 100 gam hén hop X gém rugu etylic C,Hs;OH va benzen CH,. Lay mot
nira hon hop cho tic dung véi Na du thu duge 2,24 lit khi H, (dktc). Tinh
thanh phin phén tram vé khéi lugng ctia cic chit trong hon hgp X.

3.195. Mot hén hop X géom ruou etylic C,HsOH va rugu metylic CH;OH (c6 tinh
chit hod hoc tuong tu rugu etylic) ¢6 ti 1é s6 mol tuong tng la 2 : 3. Xac dinh
s6 mol mdi rugu, biét ring khi cho hén hop tic dung véi Na du thu duge 11,2
lit H, (dktc).

3.196. Rugu A c6 cong thic la C H,, , ;OH va rugu B ¢6 cong thie 1a C, H,,, , ;OH
vGi m = n + 2. Liy 2 hén hop cia A va B, hén hgp X ¢6 ti 1é mol ldn luot

1a2:1,hénhop Y c6tilé¢ mol 1a 1 : 1. Ti khoi hoi ciia X so véi Y 1a g—g.'l‘lm

cong thire cha 2 rugu A va B.

3.197. Dot chay hoan toan x gam hai rugu C, H,,, , ,OH va C,, H,,, , ;OH thu duoc
a gam CO, va b gam H,0.

a) Lap biéu thic tinh x theo a va b.

9a (1 +k) = 22kb 9a

<N ———
k (22b - 9a) 22b - 9a
¢) Tim ti kh6i hoi ctia hén hop 2 ruou trén so véi hidro.

3.198. Cho 11 gam hén hgp rugu CH;OH va C,H;OH (biét rang méi rugu cé
thanh phan thay d6i tir 0% dén 100%) tic dung véi Na du thu duge V lit khi
(dkte).

a) Tim khoang xdc dinh cta V.
b) Dot chdy hoan toan 11 gam hén hop trén rdi din san pham chdy qua 2 lit
dung dich Ba(OH), 1M. Tinh khoéi lugng két tia thu duge.

3.199. Rugu A va B ¢6 cong thiee 1a C H,, , ,OH va C, H,,,, ,OH (v6i m=n+ 1,
n > 1). D6t chdy hoan toan 1,06 gam hén hgp 2 rugu trén rdi cho toan b

b) Chimg minh riang néu m — n =K thi
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lwong khi CO, hap thu hét vao 1 lit dung dich NaOH 0,2M. Sau thi nghiém
thay néng do dung dich NaOH con 1a 0,1M (gia sir thé tich dung dich khong
thay déi). Tim cong thitc ctiia 2 rugu A va B va tinh thanh phédn phin trim
khai lugng ctia méi ruou trong hén hop.

3.200. Mot hén hgp X chira cuing s6 mol cua axit C H,, ,,COOH va ruwou C, H,,, ,
jOH (v6i m = n + 1). Cho X tidc dung véi luong du dung dich NaHCO; tao
ra thé tich khi cacbonic nhé hon 6 lin thé tich khi cacbonic thu duoc khi dét
chdy ctung luong hén hop d6. Cdc thé tich do cing diéu kién. Tim cong thic
cdc chit ¢6 trong hén hop X.

3.201. Khi dun néng 25,8 gam hén hop rugu etylic va axit axetic (¢c6 mat axit
H,S0, dic) thu duoc 10,56 gam este. Khi dot chdy hoan toan ciing lugng hén
hop ban diu nhu trén thu duge 23,4 gam H,O. Tinh thanh phin phin tram
khoi lugng hdn hop diu va hiéu sudt cta phan ng este hod.

3.202. Cho 16,6 gam hén hop rugu etylic va axit C H,, , ,COOH tic dung hét véi
natri tao ra 3,36 lit khi (dktc). Ciing cho lugng hén hop trén tic dung hét véi
dung dich NaHCO; tao ra 4,48 lit khi (dktc). Xdc dinh cong thitc cua axit va
tinh thanh phén phin tram vé khéi lugng cua cic chat trong hoén hgp ban déu.

3.203. Cho 50 gam dung dich axit axetic tic dung hét véi NaHCO;. Phan ting
xong ldy toan bo khi cho di qua dung dich nuGe voi trong ¢6 dur thu duge 7,5
gam két tua. Tinh néng do6 mol cua dung dich axit axetic.

3.204. C6 2 dung dich axit hitu co A va B déu ¢6 cong thirc chung 1a C H,, , ,COOH.
— Tron 1 lit dung dich A véi 3 lit dung dich B duge 4 lit dung dich D. Bé
trung hoa 10 ml dung dich D cin 7,5 ml dung dich NaOH va tao ra 1,335
gam hén hgp mudi.

— Tron 3 lit dung dich A véi 1 lit dung dich B duoc 4 lit dung dich E. Dé
trung hoa 10 ml dung dich E cin 12,5 ml dung dich NaOH & trén va tao ra
2,085 gam hén hop mudi.

Xdc dinh cong thic cua 2 axit A, B va tinh néng do mol cia dung dich
NaOH trén.

3.205. Hon hop X gom 2 axit C,H,, , ,COOH va C_H,,, , \COOH. Chia X thanh 2
phin bing nhau. Phin (1), trung hoa bing lugng NaOH vira du, sau dé ¢6 can
thu duge a gam hén hop mudi khan. Phin (2), trung hoa biing luong KOH
vira du, sau d6 co6 can dung dich thu duge b gam mu6i khan.

a) Xdc dinh tong s6 mol hai axit trong hén hgp ban diu theo a, b.
b) Xdc dinh téng khéi lugng hén hop X theo a, b.

3.206. D¢ thiy phan hoan toan 25 gam hdn hop hai este ¢6 cong thiic RCOOC, H,, ,
va RCOOC, H,,, , | (v6i m =n + 1) phai ding 300 ml dung dich NaOH IM.
Pun néng dung dich sau phan @ng thu dugc 12,4 gam hén hop 2 ruou
CnHZn + I(:‘.I_l va CmHBm + IOH'

a) Xdc dinh cong thiic cia 2 este ban dau.
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b) Tinh thanh phéin phin tram vé khéi lugng cia méi este trong hén hop
ban déu.

3.207. Dot chdy hoan toan 32,8 gam hdn hop X gom C,H,COOH, C,H,COOC,Hs,
C,HsOH thu duge 31,36 lit khi CO, (dktc) va 28,8 gam H,O. Mat khic 32,8
gam X phan ung vira di véi 300 ml dung dich NaOH IM thu duge 18,4 gam
C,HsOH. Tim c¢ong thifc clia axit trén.

3.208. PBun néng 133,5 gam chit béo X trong dung dich NaOH, ngoai glixerol
ngudi ta thu duge 137,7 gam muo6i C H,, . ;,COONa. Xdc dinh cong thiic cua
X.

3.209. DBun néng 44,5 gam chit béo ¢6 cong thire (C H,, , ;,CO0);C3H; v6i 70 ml
dung dich NaOH 20% (D = 1,2 g/ml). Dé trung hoa luong kiém du cén 22,5
ml axit HCl 36,5% (D = 1,2 g/ml). Xdc dinh cong thitc cta chit béo.

3.210. Tinh khéi luong cia dung dich glucozo 10% dung dé lén men ruou, biét
rang lugng khi thodt ra trong trudmg hop nay bang lugng khi CO, thodt ra khi
dot chdy hoan toan 35 ml rugu etylic (khoi lugng riéng 1a 0,8 g/ml)

3.211. Tir 180 gam glucozo, bang phuong phap 1én men rugu thu dugc a mol
C,HsOH véi hiéu suat 80%. Pem oxi hod 0,1a gam C,H;OH bing phuong
phdp lén men gidm thu duge hén hop X. D€ trung hoa hén hop X cin 720 ml
dung dich NaOH 0,2M. Tinh hiéu sudt ctia qua trinh 1én men giam.
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Phan hai

MOT SO PE ON LUYEN
A. MOT SO BE ON LUYEN
Pé so 1

Thai gian lam bai : 120 phut
Cau I (2 diém)

1. Hén hop X gém cdc chét : Na,0, NaHCO,, NH,CI, BaCl, ¢6 s6 mol mi chit
bang nhau. Hoa tan hén hop X vao nuéc réi dun nhe thu duge khi'Y, dung dich
Z va két tha M. Xdc dinh cdc chit trong Y, Z, M va viét cic phuong trinh hod
hoc minh hoa.

2. Mot hén hop chia cédc kim loai Fe, Cu va Au & dang bot. Bing phuong phép
hoa hoc, hay tach riéng timg kim loai.

Cau II (2 diém)

1. Viét cic phuong trinh hod hoc hoan thanh so d6 phan ting sau :

Y +7Z +T,
il sy B Lo E l » F
(3) (4) (5)
X s, OO
1) ) \
+Y2 N H +Z; > +T5 F
(6) (7) (8)

Trong d6 A 1a hop chit hiru co ; F 1a BaSO,.

2. Khi X duge diéu ché tir CH;COONa ; khi Y duge diéu ché tir ancol etylic ; khi
Z dugc diéu ché tir X hoac CaC, ; khi T dugc diéu ché tir Z va c6 s6 nguyén tu
cacbon trong phan tir bang trong Y.

a) Viét cdac phuong trinh hod hoc biét X, Y, Z va T déu la cic hop chat hiru co.
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b) Viét cdc phuong trinh hod hoc cua phan tng diéu ché poli(vinyl axetat) tir
khi Z (chat vo co va diéu kién phan tng c6 du).

Cau III (3 diém)

1.

Hoa tan hoan toan 1,34 gam hén hgp X gom Mg, Al va Fe vao dung dich HCI
(du), sau phan tng thu dugc dung dich Y va 1,12 lit khi (dktc). C6 can dung
dich Y thu dugc m gam mudi khan. Tinh m.

. Hon hop X gébm CuO va Fe,0;. Hoa tan hoan toan 44 gam X bing dung dich

H,SO, du), sau phan ing thu dugc dung dich chia 104 gam muéi. Mat khdc,
néu khir hoan toan 22 gam X bang CO (du), cho hén hgp khi thu duge sau phan
img 10i tir tir qua dung dich Ba(OH), (du) thi thu duge m gam két tua.

a) Viét cac phuong trinh hoa hoc.

b) Xdc dinh gid tri cua m.

Cau IV (3 diém)

1.

Cho hén hgp X gém ancol metylic va hai axit cacboxylic (no, don chiic, ké tiép
nhau trong diy déng dang) tic dung hét véi Na, giai phéng ra 6,72 lit khi H,
(dktc). Néu dun néng hén hgp X (c6 H,SO, diac lam xic tic) thi cdc chét trong
hén hop phan ding vira di véi nhau tao thanh 25 gam hén hop este (gia thiét
hiéu sudt phan tng este hod dat 100%). Xdc dinh cong thic ctia hai axit trong
hén hop X.

. Dot chdy mot khi thién nhién chia 96% CH,, 2% N, va 2% CO, (vé thé tich).

Toan b6 san phim tao ra cho di qua binh dung dung dich KOH dur thi thu duoc
11,04 gam K,CO;. Hay viét cdc phuong trinh hod hoc, biét rang nito khong
chdy. Tinh thé tich khi thién nhién di ding (do & dktc). Néu toan bo san phdm
tao thanh sau khi dét chday lugng khi thién nhién & trén dugc hédp thu hoan toan
biang 200 ml dung dich NaOH 0,7M thi dung dich thu dugc ¢6 nhimg chat nao ?
Khoi lugng la bao nhiéu ?
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Pé s6 2
Thai gian lam bai : 120 phut

Cau I (2,5 diém)

3.

Chit bot X 1a Na,CO,, chat bot Y 1a NaHCO;. Viét phuong trinh hod hoc cua
phan tng xay ra khi :

a) Nung nong X va Y.

b) Cho CO, lan lugt 16i qua dung dich X, dung dich Y.

¢) Cho X va Y lan luot tic dung véi dung dich NaOH, dung dich BaCl,, dung
dich Ba(OH),.

. Chi ding thém mot thude thir, hily nhan biét 5 chat rin : Al, FeO, BaO, ZnO,

Al4C; dung trong céc lo riéng biét. Vi€t ciac phuong trinh hoa hoc.

Lay hai vi du chiing minh ozon hoat dong hod hoc manh hon oxi.

Cau II (2,5 diém)

L.

Polime X chita 38,4% cacbon ; 56,8% clo va con lai la hidro (vé khoi lugng).

a) Xdc dinh cong thire phan tir, viét cong thirc ciu tao coa X va goi tén. Cho
biét img dung cia X trong thuc té.

b) Tir metan va cdc chit vo co cén thiét khic, hdy viét ciac phuong trinh hod hoc
(ghi rd diéu kién) dé diéu ché X & trén.

. D6t chdy hoan toan 0,1 mol chét hitu co Y, thu dugc san phdm chi gébm 4,48 lit

khi CO, (dktc) va 5,4 gam H,0. Xic dinh cong thicc phan tir va cong thirc ciu
tao cta Y.

Cau III (2,5 diém)

1.

Hoa tan hét 16 gam hén hgp Fe va Cu bing dung dich HNO; loang. Sau phan
tmg thu dugc 5,6 lit khi NO duy nhit (dktc).

a) Viét cic phuong trinh hoa hoc.
b) Tinh thanh phan phan traim khéi lugng cha tirng Kim loai trong hén hop.

. Théi tir tir V 1it hén hop khi X gom H, va CO vao mét lugng du hén hop cic

oxit CuO, Fe,0,, FeO va Al,O4 trong 0ng sif nung néng dé€ phin (g xdy ra
hoan toan, thu dugc hén hop rin Y va hén hop Z gém khi va hoi. Hén hop Z
nang hon khéi lugng hén hop khi X 1a 0,48 gam. Tinh V.
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. Dot chdy hoan toan m gam mdt miu cacbon chira 4% tap chat tro bing oxi thu

duge 11,2 lit hén hop X gém 2 khi (dktc). Suc tir tir X cho dén hét vao 200 ml
dung dich chita Ba(OH), IM va NaOH 0,5M ; sau phan tng thu dugc 29,55
gam két tha.

a) Viét cac phuong trinh hod hoc.

b) Tinh m va thé tich khi oxi (dktc) da dung.

Cau IV (2,5 diém)

1.

Mot binh ¢6 thé tich 6,496 lit chita hén hop khi X (dktc) gébm C,H, va H, ¢6
khoi luong 2,74 gam. Nung nong hén hop X véi xic tiac Ni, thu duge hén hgp
khi Y. Cho hoan toan Y 10i qua binh nuéc brom (du), thu duge hén hop khi Z.
Biét ti khoi hoi cia Z so v6i metan bang 1, khoi luwong binh dung nuée brom
tang 0,82 gam. Tinh s6 mol méi chat trong hén hop khi Z.

. Hon hop X gbém hai axit HCOOH va CH;COOH (ti 1¢ mol 1 : 1). Cho 5,3 gam

hén hop X tdc dung véi 5,75 gam C,HsOH (c6 xiic tic H,SO, dic) thu duge m
gam hén hop este (hiéu sudt cla cdc phan ing este hod déu dat 80%). Tinh m.

Péso 3
Thoi gian lam bai : 120 phat

Cau I (2 diém)

1.

Cho lan lugt 2 kim loai Fe va Na vao 2 6ng nghiém dung dung dich CuSO,.
Neéu hién tuong va viét phuong trinh hod hoc.

. Cho BaO tic dung véi dung dich H,SO, loang, dugce két tia A va dung dich B.

Cho dung dich B tic dung vira du véi Al, thu duge khi bay ra va dung dich D.
Cho dung dich D tic dung véi dung dich K,CO;, thu duge két tua E. Viét céc
phuong trinh hoa hoc.

. Cho so d6 phan tng :

Ay =25 A, 1 A,

o (2) (3) :
t
FC(OH)3 T< © Fe(OH),

Bi— 2% B — 4 B
(4) (5)
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Tim cong thire cdc chat A, A,, A3, B, B, By, X, Y, Z, T. Viét cic phuong
trinh hod hoc thuc hién so d6 phan ing trén.

Cau II (2 diém)

1.

Trinh bay phuong phdp tinh ché CH, tinh khiét tir hén hgp khi gém : CH,,
G,H,, CO,, C,H,. Viét cic phuong trinh hod hoc cua cdc phan {ing xay ra
(néu co).

. Xdc dinh cdc chat trong diy bién hod sau, biét ring Y 14 chét vo co, cdc chat

con lai 1a chit hiru co :

+Y +Z
+H,0 +H,0 +H,0 +H,0 H,0

CH;CHO  CH,CHO CH,CHO CH;CHO CH;CHO
Biét ring : R-CH=CH-OH (khong bén) - R-CH,- CHO

R—CH,~CH(OH), (khong bén) ——2%—5 R-CH,~CHO

R la géc hidrocacbon hoac nguyén tir H.

Cau III (3 diém)

1.

Khir hoan toan 26,75 gam hén hgp X gom CuO, Fe,04, PbO, FeO bing CO,
thu dugc hdn hop kim loai Y va hdn hop khi Z. Cho Z tic dung hét véi dung
dich Ca(OH), du, phan img xong thu dugc 30 gam két tha tring.

a) Viét cdc phuong trinh hod hoc.

b) Xéc dinh khoi lugng ctia hén hop kim loai Y.

. X va Y la cic dung dich HCI ¢6 noéng d6 khic nhau. Lay V, lit X tron véi V, lit

Y duge 2 lit dung dich Z (cho ring su pha tron khong lam thay doéi thé tich cia
dung dich).

a) Tinh néng do mol ctia dung dich Z biét rang V, lit X phan (ng véi dung dich
bac nitrat du thi thu duge 35,875 gam két tia. V, lit Y phan émg vira du véi 0,5 lit
dung dich NaOH 0,3M.

b) Tinh néng dé mol cua cic dung dich X va Y, biét rang néu cho 0,1 lit X

phéan g hét véi sit thi lugng hidro thodt ra nhiéu hon so véi khi cho 0,1 lit Y
phan tng hét véi sit 1a 448 ml (dktc).
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Cau IV (3 diem)
1. D6t chdy hoan toan 0,324 gam hop chat hiru co X (chira C, H, O). Sin phdm

chdy duge din qua binh chira 380 ml dung dich Ba(OH), 0,05M thu duge két
tua, sau do két tua bi tan mot phian dong thoi khoi lugng binh tang 1,14 gam.
Con néu san phim chdy din qua 220 ml dung dich Ba(OH), 0,1M thi khéi lugng
két tha thu dugc la cuc dai. Tim cong thite phan tir cia X, biét My = 108 g/mol.

2. Hon hgp A gém ba hidrocacbon : C H,, , 5, C,,Hay, — 2 V2 CH,,,. D6t chdy hoan

toan 2,688 lit (dktc) hén hop A, sau phan ting cho hén hop san phdm ldn luot
qua binh (1) dung H,SO, dac va binh (2) dung KOH dac, thay khéi lugng
binh (1) tang 5,04 gam va binh (2) ting 14,08 gam.

a) Biét trong A, thé tich C_H,,, _ > gdp 3 ldn thé tich C H,, , ». Tinh thanh phén
phén tram theo thé tich ciia méi hidrocacbon trong hén hop A.

b) Xic dinh cong thitrc phan tir ctia ba hidrocacbon ndy, néu biét trong hén hgp
A ¢6 2 hidrocacbon ¢6 s6 nguyén tir cacbon bang nhau va bang 1/2 s6 nguyén
tr cacbon cua hidrocacbon con lai.

Péso 4
Thai gian lam bai : 120 phut

Cau I (3 diém)

L.

Hoa tan Fe;0, vao dung dich H,SO, (lodng, vira di, khong c6 khong khi), thu
duge dung dich A. Cho Cu (du) vao dung dich A, thu duge dung dich B. Thém
dung dich NaOH (loang, du, khong c6 khong khi) vao dung dich B, loc lay két
tha dem nung trong khong khi t16i khoi lugng khong déi. Viét cdc phuong trinh
hoa hoc.

2.Cosodophanimgsau: X > Y ->Z->Y - X.

Biét ring : X 12 don chit cta phi kim T ; Y, Z 1a hop chit gébm hai nguyén 16,
trong d6 ¢6 chita T. Dung dich chat Y lam do quy tim ; Z la muéi kali, trong dé
kali chiém 52,35% vé khoi lugng.
Xdc dinh cong thitc hod hoc cua cdc chit X, Y, Z va viét ciac phuong trinh hod
hoc thuc hién so d6 phan g trén.

. Tirkim loai Cu, hay viét hai phuong trinh hoa hoc di¢u ché truc tiép CuCl,.
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Cau II (2 diém)

1. Tir metan va cdc chit vo co cin thiét, hay viét cic phuong trinh hod hoc diéu

ché : poli(vinyl clorua) va polietilen.

2. Cho so d6 chuyén hod sau :

s (U} B {2)> (3)) D

Tim cdc chét hitu co ing véi cdc chit cdi A, B, C.... Viét cdc phuong trinh hod
(ghi rd cdc diéu kién). Biét A la mot loai gluxit, khi d6t chdy hoan toan A thu
dugce khoi lugng H,O va CO, theo ti 1€ 33 : 88 ; C, D, E la cic hgp chit ¢6 cling
sO nguyén tir cacbon.

Cau III (2 diém)

L

Hoa tan hén hgp gém 12,8 gam CuO va 16,0 gam Fe,O; trong 155 ml dung
dich H,SO, 2M dén phan (g xay ra hoan toan. Sau phan ting thdy c6 m gam
chat rin khong tan. Xdc dinh m.

. Hoa tan hoan toan 5,85 gam mudi X tao boi kim loai nhém 1 (kim loai kiém) va

phi kim nhém VII (halogen) trong bang tuin hoan cdc nguyén t6é hod hoc vao nude
roi cho tac dung véi dung dich AgNO; du, phan tmg xong thu dugc 14,35 gam két
tia. Xdc dinh cong thitrc phan tir cua X.

Cau IV (3 diém)

1.

Hén hop khi X gém mét hidrocacbon A va oxi (c6 thé tich gap doi thé tich oxi
cin dé dot chay A). D6t chdy hén hgp X dén khi két thic phan g thi thé tich
khi sau thi nghiém khong déi (cdc khi do & cung diéu kién nhiét do va dp sudt),
nhung néu cho ngung tu hoi nude thi thé tich giam 40%.

a) Xac dinh A.

b) D6t chay hoan toan 4,48 lit khi A (dktc) réi cho toan bo san phdm vao dung
dich chira 11,1 gam Ca(OH),. Hoi sau khi hap thu hoan toan, khoi lugng dung
dich ting hay giam bao nhiéu gam ?

. D6t chdy hoan toan 0,74 gam hdén hgp hai este 1a dong phan cta nhau (déu

duoc tao thanh tir axit va ancol no, don chitc, mach hé). Ly toan bo san phdm
chdy cho tir tir qua 500 ml dung dich Ba(OH), 0,IM (D = 1,12 g/ml). Sau phan
tmg thiy nong do cua dung dich Ba(OH), du 1a 0,615%.
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a) Xdc dinh CTCT cua céc este.

b) Thuy phan hoan toan hén hop 2 este trén biang luong NaOH vira du réi lay
hén hop mudi thu duge ti€n hanh phan g voi t6i xiit thi hén hop khi sinh ra
c6 ti khéi hoi véi H, 1a 7,3. Tinh khéi lugng méi este trong hén hop ban dau.

Ppésos
Thai gian lam bai : 120 phat

Cau I (2,5 diém)

1.

Cho hén hop chit ran gébm FeS,, CuS, KCIO;. Chi duge diing thém nudc va cic
diéu kién can thiét (nhiét do, xic tic,...). Hay trinh bay phuong phdp va viét cic
phuong trinh hod hoc dé diéu ché FeSO,, Cu(OH),.

. Cho lan lugt timg chat : Fe, BaO, Al,O; va KOH vio lan lugt cic dung dich :

NaHSO,, CuSO,. Hay viét cdc phuong trinh hod hoc.

. C6 4 6ng nghiém, moéi 6ng chita mot dung dich muéi ( khong trung kim loai

cling nhu goc axit) la clorua, sunfat, nitrat, cacbonat ctia cdc kim loai Ba, Mg,
K, Ag.
a) Hoi méi 6ng nghiém chita dung dich muéi nao ?

b) Trinh bay phuong phép hod hoc dé phan biét 4 dung dich mudi trén.

Cau II (2,5 diém)

1

Tir tinh bot, cdc hod chdt vo co va diéu kién cin thiét khic ¢6 da. Viét cac
phuong trinh hod hoc diéu ché etyl axetat (ghi ro diéu kién néu o).

. Etan bi lin mdt it tap chat 1a CO,, C;H,, C,H,. Trinh bay phuong phdp hod hoc

dé thu duogc etan tinh khiét.

. Viét cic cong thirc cdu tao Ung véi cdc cong thire phan ur sau : CsH,, va

C;HCl,.
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Cau III (2,5 diém)

1.

Cho mot lugng kim loai M phan ting hoan toan véi dung dich CuSO,, sau phan
tng khoi lugng chat ran thu duge gdp 3,555 lan khoi lugng M dem ding. Mat
khic, néu cho 0,02 mol kim loai M tdc dung véi dung dich H,SO, loing lay du
thi thu duoc 0,672 lit khi (dktc). Xdc dinh kim loai M.

. Nhiét phan hoan toan moét luong mudi khan A trong 6ng sir thu duge 0.4 gam

chat ran la oxit kim loai trong 6ng. Chat khi thodt ra khoi 6ng duge hap thu
hoan toan trong 50 gam dung dich KOH 2,24% thu dugce 50,44 gam dung dich
B chita chét tan duy nhét la mu6i trung hoa cé néng do xdp xi 2,736%. Xac
dinh cong thitc phéan tir cia A, biét ring kim loai trong A ¢6 hod tri khong doi
la 2y/x.

. Cho néng do phin tram cta dung dich NaCl bao hoa ¢ 0°C la 25,93% ; 6 90°C

la 33,33%. Khi lam lanh 600 gam dung dich NaCl bdo hoa & 90°C t6i 0°C thi
khoi lugng dung dich thu duge la bao nhiéu gam ?

Cau IV (2,5 diém)

1.

b6t chdy hoan toan 4,48 lit hén hop khi Y gobm C;Hg va hidrocacbon A mach
ho (c6 chia lién két doid) thu duge 22 gam CO, va 10,8 gam H,0.

a) Tinh thé tich khong khi cin dung da dé dét chay hét hon hop Y (biét cdc khi
déu do & dktc va trong khong khi oxi chiém 20% thé tich).

b) Xdc dinh cong thirc phan tir, cong thirc cdu tao cua A.

. Hén hop X gém 0,7 mol C,H;OH va 0,8 mol mot axit hiru co A (RCOOH).

Cho dung dich H,SO, dic vao X, dun néng mot thoi gian thu duge hén hop Y.
Pé trung hoa vira hét axit du trong Y ¢in 200 ml dung dich NaOH 2M. C6 can
hén hgp sau phan dng trung hoa thu duge 38,4 gam mudi khan. Tinh hi¢u sudt
cua phan tng este hod va xdc dinh cong thirc cua A.
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B. GIGI THIEU MOT SO BE THI VAO LOP 10 THPT CHUYEN
NAM HOC 2012 - 2013

Déso 6
Pé thi tuyén sinh vao 16p 10 THPT chuyén TP Ha Noi
Thai gian lam bai : 120 phut
Cau I (2,5 diém)
1. Khi thu khi oxi vao 6ng nghiém bing cach ddy khong khi, phai dé vi tri 6ng

nghiém nhur thé nao ? Vi sao ? Do6i vaGi khi hidro, c6 lam nhur thé duge khong ?
Visao?

2. Néu hién tuong, viét cic phuong trinh hod hoc xay ra khi tién hanh cic thi
nghiém sau :

a) Din khi CO, tir tir dén dur vao coc dung dung dich Ca(OH),.
b) Thém H,SO, dic vao c6c dung mot it dudong kinh tring.

3. Dot kim loai R trong khi oxi du thu duge chit
rin X,, trong phan tr X, nguyén 16 oxi chiém R
20% vé khéi luong. Tir R hoic X, déu ¢6 thé i
diéu ch€ tryc ti€p cic muodi X,, X;. T X, )

khong diéu ché truc tiép duoc X,. Biét phan ti

khoi (M) cta cédc chit thoa man :

My, <My, <My, <My, . Xic dinh R, chon o Xs
cdc chat X, X,, X3, X, phi hop va viét cic

phuong trinh hod hoc theo so do.

Cau II (1,75 diém)

1. Khi hdp thu hoan toan 0,05 mol CO, hoic 0,35 mol CO, vao 500 ml dung dich
Ba(OH), a mol/lit déu thu dugec m gam chat két tia. Tim gid tri cham va a.
2. Tron V lit dung dich Pb(NO;), 0,5M véi V lit dung dich AgNO; 0,6M thu duoc

dung dich X. Pem 1,2 gam bot Al tic dung véi 100 ml dung dich X. Sau phan
tng loc, 1am kho tich dugc t gam chit rin va dung dich Y.
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Thém tir tir dung dich Z chira NaOH 0,2M va Ba(OH), néng do b mol/lit vao
dung dich Y dén khi Iuong két tia thu duoc 16n nhit thi dung hét 50 ml dung
dich Z. Viét cdc phuong trinh hod hoc da xay ra va tim gid tri cua t, b,

Cau III (2,25 diém)
1. Chia 49,7 gam hén hop A gébm bot MgO va bot Al,O4 thanh 2 phin bing nhau.

Cho phan 1 vao 500 ml dung dich HCI nong do x mol/lit, dun néng va khudy
déu dé cdc phan (mg xdy ra hoan toan. Lam bay hoi cén than hén hop sau phan
ing, thu dugc 59,225 gam chat rin khan. Phan 2 cho vao 750 ml dung dich HCI
x mol/lit réi ti€n hanh thi nghiém nhu phdn 1 thu duge 63,35 gam chit rin
khan. Tim x va tinh khoi lugng cia méi oxit trong hén hop A.

2. Hoa tan 6,94 gam hén hop X gébm bot nhom va bot mot oxit cia sét trong 180 ml

dung dich H,SO, IM (lodang) thu duge 0,672 lit khi (dktc) va dung dich Y. Biét
luong axit di 1dy du 20% so véi lugng phéan tng. Tim cong thifc cua oxit sét va
tinh khéi lugng méi muéi cé trong dung dich Y.

Cau IV (3,5 diém)

L.

Cic hop chiit X, Y, Z, T déu chita C, H, O va thoa méan cic phuong trinh :

(X) + 60, ——> 6CO, + 6H,0 (X) = 2(Y) + 2CO,
(Y) +(Z) > (T) + H,0 (T) + 50, —"— 4CO, + 4H,0

Xdc dinh cic chat X, Y, Z, T va viét cic phuong trinh hoa hoc minh hoa.

Hoén hop khi X gém axetilen va hidro ¢6 ti 1¢ mol twong tng 1a 1 : 2. Cho V lit
(dktc) hén hgp X qua bot Ni nung néng thu dugc hén hop khi Y gom 4 chat.
Din hén hgp Y tir tir qua dung dich brom du, sau phan tng thiy khéi lugng
dung dich brom tang 5,4 gam. D6t chiay hoan toan khi thoat ra thi thu duge

4,48 lit CO, (dktc) va 10,8 gam H,O. Tim V.,

Axit X ¢6 cong thiic C,H,, , ;COOH (n = 0, nguyén ; X ¢6 tinh chit hod hoc
twong tu axit axetic). Tién hanh phan g este hod giita X va C,H;OH (c6 xiic
tic H,SO, dic) thu dugce este Z. Sau phan tmg tich 1dy hén hop Y chi gébm este
Z, axit X du va C,HsOH du. Chia 29,6 gam hén hop Y thanh 2 phén bing nhau.

Phan 1 phén tng vira du véi 125 ml dung dich NaOH 1M thu dugc dung dich
chira m gam mudi va 6,9 gam ruou. Pem dot chdy hoan toan phin 2 bing khi

ox1 du thu duge 29,7 gam CO, va 13,5 gam H,0.
a) Viét cic phuong trinh hod hoc xay ra va tim cong thiic cdu tao cia X, Z.
b) Tim m va tinh hiéu suét cia phan (ing este hod.
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Péso7
Pé thi tuyén sinh vao I6p 10 chuyén TP H8 Chi Minh
Thai gian lam bai : 120 phut

Cau 1 (3 diém)

1.1. Trinh bay cdch tinh ché khi metan trong hon hop khi gobm metan, sunfuro,
axetilen, etilen véi mot hod chat duy nhit (nguyén chit hoic dung dich).

1.2. Néu hién tuogng quan st duge va viét phuong trinh hoa hoc khi tién hanh cic
thi nghiém sau :

a) Cho Na,CO; vao dung dich FeCl,.
b) Cho Na kim loai vao dung dich CuSO,.
¢) Théi SO, dén du vao dung dich KMnO,.
d) Cho Ba kim loai vao binh chira dung dich Na,SO,.
1.3. a) Hoan thanh cdc phuong trinh hod hoc sau :
KMnO, + HCI —  khiA
FeS + HCI — khi B
Na,SO; + H,80, —» khi C
Al + NaOH + H,0 - khi D
b) Cho khi A tdc dung véi khi D, khi B tdc dung véi khi C, khi A tic dung véi
khi B trong nudc, khi A tic dung véi khi C trong nude. Viét cic phuong trinh
hod hoc xay ra.
Cau 2 (2 diém)
2.1. Khir hoan toan 16 gam bot oxit sit A biang khi CO ¢ nhiét do cao. Sau khi
phan ing két thiic, khoi luong chét ran giam 4,8 gam.
a) Xdc dinh cong thitc cha oxit sit A.
b) Tir oxit sat A, thuc hién chuyén hod sau bang cdc phuong trinh hod hoc véi
di¢u kién thich hop (néu c6).

(A) + cCO - (B) + CO, (1)
(B) + HCl - (C) + H, (2)
<c + c, - (D) (3)
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(©) + NaOH — (E) + (G) 4)

(D) + NaOH —» F + (G) (5)
(E) +... +... - (F) (6)
(E) s s - (A + H,0 (7)
(E) > (A) + H,O (8)

2.2, Chi dung thém nudc va cic diéu kién thi nghiém cin thiét, néu phuong phdp
phan biét 5 géi bot tring cla 5 chat sau : NaCl, Ba(HCO;),, Na,CO;, MgCl,,
Na,SO,. Viét cic phuong trinh hod hoc minh hoa.

2.3. Cho cic hgp chat hitu co : metan, etilen, axetilen, benzen, glucozo.

a) Hay chon mot hop chét hitu co cho trén thich hgp nhét dé diéu ché truc tiép
rugu etylic. Biét rang, khi d6t chiay hoan toan hop chit hitu co nay thi thu dugce
Nco, =NH,0 V& No, phin ing = 13 Nco, -

Viét phuong trinh hod hoc dé diéu ché rugu etylic tir hop chét hitu co vira tim
dugce trong diéu kién thich hop.

b) Cho Na kim loai du tic dung véi 10 ml ruou etylic 96°. Tinh thé tich khi H, thu
dugc o dkte. Biét khoi luong riéng cua C,HOH la 0,8 g/ml va cua H,O la 1 g/ml.

Cau 3 (2 diém)

3.1. Mot khodng vit ¢6 tong s6 nguyén tir trong phan tir khong qua 25, ¢6 thanh
phan phin tram vé khéi lugng 1a 14,06% K ; 8,66% Mg ; 34,6% O ; 4,33% H
va con lai 1a mot nguyén t6 khac. Hay xdc dinh cong thitc hod hoc cua khodng
vat do.

3.2. H6n hop A gém ankan va mot anken. D6t chdy hoan toan hén hop A thu duoc
a mol H,O va b mol CO,. Hoi ti 1€ a : b ¢6 gid tri trong khoang nao ?

Cau 4 (2 diém)

Pun néng m gam hén hgp X gom CH, va G,H, véi 0,3 gam H, (c6 Ni xiic
tdc) dén khi phan (g xay ra hoan toan thu dugce 5,6 lit (dktc) hén hgp khi Y
chira 3 chat.

a) Tim khodng xdc dinh ctia m dé€ bai todn c¢6 nghia.
b) Tinh s6 mol mébi khi trong Y trong hai truong hop m = 3 gam vam = 6,4 gam.
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Cau 5 ( 2 diém)
Mot hén hop bot X gém sit va kim loai M ¢6 hod tri khong d6i. Néu hoa tan hét
m gam hén hop X trong dung dich HCI thi thu dugc 7,84 lit khi H, (dktc). Néu
cho m gam hén hop X tdc dung hoan toan véi khi clo thi thé tich clo cin ding la
8,4 lit (dktc). Biét ti 1¢ s6 nguyén tir Fe va kim loai M trong hén hop la 1 : 4.
a) Viét cac phuong trinh hod hoc xay ra.
b) Tinh thé tich khi clo (dktc) da hod hop v6i kim loai M.
¢) Xdc dinh kim loai M néu biét ring m ¢6 gid tri la 8,2.
d) Tinh thé tich khi H, thu dugc (dktc) khi hoa tan m/10 gam hén hgp X trong
dung dich NaOH du

Péso 8
Pé thi tuyén sinh vao I6p 10 chuyén Lé Quy Pén
TP DPa Ning

Thai gian lam bai : 150 phut

Cau I (1,5 diém)

1. Viét ciac phuong trinh hod hoc xay ra trong qud trinh diéu ché thuy tinh tir cat
tring, soda, da voi.

2. Tron 50 gam dung dich mugi sunfat ciia mot kim loai kiém (dung dich A) néng
do 26,4% vaGi 50 gam dung dich NaHCOj; thu duge dung dich X ¢6 khoi lugng
nho hon 100 gam. Cho 0,1 mol BaCl, vao dung dich X thiy vin du muoéi
sunfat. Thém ti€p vao d6 0,02 mol BaCl, thi dung dich thu duge vin con BaCl,
dw. Biét cic phan img xay ra hoan toan.

a) Xdc dinh cong thitc hod hoc clia mudi sunfat ban diu.
b) Viét phuong trinh hod hoc cta phan tmg hod hoc xay ra néu ¢6 khi cho lan
luot cdc chit sau tac dung véi dung dich A : Fe, Fe(OH),, Fe;0,4, Ag, NaAlO,.

Cau II (2,25 diém)

1. Khong ding thém thudc thir, bing phuong phdp hod hoc hiy nhan biét 6 dung

dich khong mau : MgCl,, NaHCO;, H,SO,, BaCl,, NaCl va NaOH dung riéng
biét trong cdc binh mét nhan. Viét phuong trinh hoda hoc minh hoa.
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2. bun néng 10,8 gam bot Al trong O, mot thdi gian thu duge m gam hén hgp
chét ran A. Hoa tan hét A bing mét lugng vira di dung dich hén hop gém HCI
IM va H,SO, 0,5M duoc V lit H, (dktc) va dung dich B. C6 can dung dich B
thu duge (m + 44,34) gam mudi khan. Timm va V.

3. Hoa tan hoan toan 8,4 gam kim loai M trong lugng vira du dung dich H,SO,
dac, nong thdy thodt ra 5,04 lit SO, (dktc). Dung dich sau phan iing dem c6 can
thi thu dugc 42,15 gam chét ran X. Xdc dinh M va X.

Cau III (2,0 diém)

1. Trinh by phuong phdp hod hoc dé tich riéng biét cdc khi tir hdn hop sau : HCI,
0O,, CO..

2. Cho mot binh kin dung tich khong déi chita
80 ml nudc va 4 lit khong khi (nhu hinh vé). Khéng khi
Phéin khoéng khi chi chita N, va O, theo ti 1¢ 4 :

1 vé thé tich. Bom 0,04 mol hén hop khi B gém

NO, va NO c6 ti khéi so véi H, 1a 19 vao binh e
va lic Ki t6i khi cdc phan g sau xay ra hoan >
: Nurée
toan :
2NO + O, = 2NO,

va 4NO, + O, + 2H,0 — 4HNO;
thi ta duge dung dich X. Tinh C% cua dung dich X. Gia sir 4p sudt trong binh
thay doi khong ding ké, céc thé tich khi déu do & dktc, D, = 1 g/ml.

Cau IV (2,0 diém)

1. V& hinh minh hoa céch tién hanh thi nghi¢m diéu ché va thu khi C,H, an toan
trong phong thi nghiém. Viét phuong trinh hoa hoc minh hoa.

2. X 1a hén hop gébm C,H, va H, ¢6 ti khai so véi heli 1a 2,9. Cho toan bd X qua
ong sit dung Ni nung néng, sau mot thai gian thu duge hén hop Y. Cho Y tac
dung véi lugng du dung dich AgNO; trong NH; thdy tao ra 7,2 gam két tha va
hén hop khi Z. Din Z qua nuée brom du thu duge hén hop khi T, dong thoi
thiy ¢6 4,8 gam brom di tham gia phan mg. D6t chdy hoan toian hén hop T thu
duge 0,896 lit CO, (dktc).

a) Xdc dinh thanh phan hén hop Y, Z, T.
b) Tinh ti khéi cia Y so véi heli.
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Cau V (1,25 diém)

1. Néu hién tuong va giai thich :

a) Nho vai giot iot vao miat maéi cit ctia cu khoai lang.
b) Cho vai giot chanh vao céc sita bo.
¢) Cho mot mié€ng cao su tu nhién vao xang.

2. Lén men gidm 115 ml dung dich rugu etylic 10° mot thoi gian thu duge dung
dich A. Néu cho toan b dung dich A tic dung véi lugng vira du Na dén khi
phan (g hoan toan thu duoc 251,7 gam chét rin khan. Tinh hiéu sudt phan ting
I1én men, biét khéi lugng riéng cua rugu etylic 12 0,8 g/ml, D4 = 1 g/ml.

Cau VI (1,5 diém)

D6t chdy hoan toan 3,74 gam hén hop X gébm CH;COOH, CH;COOC,H,,
CH,OH thu dugc 3,584 lit CO, (dktc) va 3,42 gam H,0. Mat khic, cho 3,7'4
gam X phan tmg hét v6i 40 ml dung dich NaOH IM thu duge dung dich Y va
0,05 mol C;H,OH. C6 can dung dich Y thu dugc 2,86 gam chit rin khan.

a) Xdc dinh cong thiic phan tr cua ancol C,H, OH.

b) Tinh % theo khoi lugng cac chat trong X.

Liaw y : Thi sinh khong dicoc sie dung bang hé thong tudn hoan cdc nguyén to
hoa hoc.

Péso9
Dé thi tuyén sinh vao Iép 10 THPT Chuyén TP Hai Phong
Théi gian lam bai : 120 phat

Bai 1 (2 diém)

1. Cho céc chat rin : BaO, CaCO;, Al, CuS, Al,O; va NaNO;. Xic dinh cdc chat
hoa tan dugce trong dung dich HCI du, dung dich NaOH du. Viét cac phuong
trinh phan tmg xay ra (néu cd).

2. DBot chdy hoan toan 2,75 gam hop chit A ¢6 cong thic C,H,,O,N,CI, tao ra
1,792 lit (dktc) khi CO,. Tim cong thitc phan tir cia A. Biét ti khéi cia A so véi
oxi biang 4,297.
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Bai 2 (2 diém)
1. Cho 17,92 lit khi (dktc) hén hop X gém CH,CH,CH; ; CH=C—CH=CH, ;

CH=C-CH;, CH,=CH, va H, c6 ti 1¢ so mol twong img la 1:1:3:2:9 qua
xtic tdc Ni nung néng. Sau mot thai gian thu duge hén hop Y ¢6 ti khoi so véi
H, bang 15. Dan hén hop khi Y di cham qua binh chita dung dich Br, du, sau
khi cdc phan tng két thic thiy khéi lugng binh taing m gam va thodt ra 6,72 lit
khi (dktc) hén hop khi Z ¢6 ti khoi so véi He bang 4,5833. Xéc dinh gid tri m
va s6 mol Br, tham gia phan tmng.

2. Xdc dinh mot bo hod chiat vo co A, B, C, D, E, F, G, H, I, K, M, N va viét

phuong trinh hod hoc phut hop véi cic phan (g sau :

Muéi (A) + axit (B) = mudi (C) + mudi (D) + nudc (1)

Mudi (D) + mudi (E) + nuéec — mudi (C) + hidroxit (F) + oxit (G) (2)

Mudi (A) + oxit (G) + nuée — hidroxit (F) + mudi (H) (3)

Muéi (H) + muéi (I) = muoi (K) + muéi (L) + nude (4)

Muéi (L) + axit (B) dac -—12—-:» mudi (M) + + oxit (N) + nuéc (5)
Bai 3 (2,0 diém)

Cho khi CO qua 69,9 gam hon hop X gom Fe,O; va oxit kim loai M, O, nung
néng thu duge 3,36 lit (dktc) khi CO, va chét ran Y gém Fe, FeO, Fe;0, va
M,0,. D€ hoa tan hoan toan hén hgp Y cén vira di 1,3 Iit dung dich HCl IM
thu dugce 1,12 lit (dktc) khi H, va dung dich Z. Cho tir tir dung dich NaOH vao
dung dich Z t6i du, thu duge két tia T. Loc két tia T dé ngoai khong khi dén
khéi luong khong déi thu duge 32,1 gam bazo duy nhit.

Xic dinh cong thirc cha oxit M, O,

. Cho hén hop long gém 3 chat : ruou etylic, axit axetic va etyl axetat. Trinh bay

phuong phép hod hoc dé chimg minh su ¢6 mit cua cdc chat trong hén hop.

Bai 4 (2,0 diém)

Cho 11,3 gam hén hgp X gébm Na, Mg, Al vao 240 gam dung dich H,SO,
24,5% thu duge dung dich Y va 11,2 lit (dkte) khi H,. Cho tir tir V ml dung

dich Ba(OH), 0,5M vao dung dich Y dén khi thu dugc khoéi lugng két tha Z cuc
dai bing 156,3 gam thi dimg lai. Nung két tha Z dén khéi lugng khong déi thu
dugc m gam chét rin T.
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1. Viét cic phuong trinh phan ing hod hoc xay ra.

2. Tinh thanh phédn phén tram khoi luong méi kim loai trong hén hop X.

3. Xac dinh gid tri cua V vam.

Bai 5 (2,0 diém)
Cho 4,6 gam hon hop X gém cic axit HCOOH, CH;COOH, CH,=CHCOOH va
(COOH), tac dung vé6i dung dich NaOH vira di. Co can dung dich sau phan
tmg thu duge 6,47 gam mudi khan. Mit khic, dot chdy hoan toan 4,6 gam hdn
hgp X r6i cho toan bé san phdm chdy hip thu hét vao binh dung dung dich
Ba(OH), du thu dugc m gam két tha va khéi lugng dung dich giam 19,62 gam
s0 vGi khoi lugng dung dich ban dau.

1. Viét cic phuong trinh phan tmg hod hoc xay ra.

2. Tinh khéi lugng m gam két tha thu dugc.

Pé sé 10
Dé thi tuyén sinh vao 16p 10 THPT Chuyén Nguyén Trai
TP Hai Duong
Thaoi gian lam bai : 120 phut

Cau 1 (2 diém)

1. Cho hén hgp gém Al,O;, Cu, Fe,04 vao dung dich H,SO, loang, du thu dugc
dung dich X va chat ran Y. Cho tir tir dung dich NaOH t6i du vao dung dich X
thu duge dung dich Z va két tha M. Nung két tia M ngoai khong khi t6i khoi
lugng khong déi thu duge chat ran N. Cho khi H, du di qua N nung néng thu
dugc chit ran P. Suc khi CO, t6i du vio dung dich Z thu dugc két tia Q.

a) Xdc dinh thanh phin cédc chét cé trong X, Y, Z, M, N, P, Q. Biét cic phan
g xay ra hoan toan.
b) Viét cic phuong trinh phan tmg hod hoc xay ra.

2. Cho hén hop kim loai Mg, Fe vao dung dich chita hon hop mudi Cu(NOjy),,
AgNOj. Phan (ng xay ra hoan toan, thu dugc hén hop rin A gém 3 kim loai va
dung dich B chita 2 mu6i. Trinh bay phuong phdp tach riéng timg kim loai ra
khoi hén hgp A. Viét phuong trinh hod hoc.
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Cau 2 (2 diém)
Cho 2 hop chit hitu co X, Y chita C, H, O, chi chita m6t loai nhém chite di hoc
vi ¢6 khoi lugng mol phan tir déu bing 46 gam.

1. Xdc dinh cong thirc cdu tao cua X, Y. Biét X, Y déu phan tmg v6i Na, dung dich
cua Y lam quy tim hod do.

2. Tu X viét cac phuong trinh hod hoc diéu ché poli(vinyl clorua) (PVC) va
polietilen (PE).

Cau 3 (2 diém)

1. Hay chon cdc chdt thich hop va viét cic phuong trinh phan ting hoan thanh so
d6 bién hod sau :

+(X) +(X) +...

(A) ———— (B) ¢ > D «— (P)

I
R
M) Xty (N) Q) —5 (R)

Cho biét : Cic chat A, B, D lIa hop chat cia Na ;
Cic chat M va N la hgp chat cioa Al ;
Cic chit P, Q, R 1a hop chét cta Ba ;
Cic chat N, Q, R khong tan trong nudc ;
X la chat khi khong mui, lam duc nudc voi trong ;
Y la mudi ctia Na, dung dich Y lam doé quy tim.

2. Tir 9 kg tinh bot ¢6 thé diéu ché duge bao nhiéu lit ruou (ancol) etylic 46° ?
Biét hiéu sudt cla ca qud trinh diéu ché la 72%, khoi lugng riéng cla rugu
etylic nguyén chat 1a 0,8 g/ml.

Cau 4 (2 diém)
Nung 9,28 gam hén hop A gébm FeCO; va mot oxit sit trong khong khi dén
khoi luong khong déi. Sau khi phan tng xay ra hoan toan, thu duoc 8 gam mot
oxit sat duy nhét va khi CO,. Hap thu hét lugng khi CO, vao 300 ml dung dich
Ba(OH), 0,1M, két thiic phan tng thu dugc 3,94 gam két tha.

1. Tim cong thitc hod hoc ciia oxit sit.

2. Cho 9,28 gam hdn hop A tic dung véi dung dich HCI du, sau khi phan img két

thiic thu duge dung dich B. Dan 448 ml khi Cl, (dktc) vao B thu duge dung dich
D. Hoi D hoa tan t6i da bao nhiéu gam Cu ?
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Cau 5 (2 diém)
Thuy phan hoan toan 19 gam hop chit hitu co A (mach ho, phan img duoc véi
Na) thu dugc m; gam chit B va m, gam chit D chita hai loai nhém chiic.
Dot chdy m, gam chat B ¢in 9,6 gam khi O, thu dugce 4,48 lit (dktc) khi CO, va
5.4 gam nuéc.
bot chdy m, gam chit D cin 19,2 gam khi O, thu duge 13,44 lit (dktc) khi CO,
va 10,8 gam nudc.

1. Tim cong thic phan ur cua A, B, D. Biét A ¢6 CTPT trung véi cong thitc don
gian nhat.

2. Xic dinh cong thitc cdu tao cua A, B, D.

C. HUGNG DAN GIAI
Dé s6 1
Cau I
1. XacdinhY,Z, M :
biit s6 mol méi chat 1a a (mol)
Na,O + H,O — 2NaOH
a 2a (mol)
NaHCOj; + NaOH — Na,CO; + H,0
a a a (mol)
NH,CI + NaOH — NaCl + NH;T + H,0
a a (mol)
BaCl, + Na,CO; — BaCO;{ + 2NaCl
a a (mol)

Viy : Y 1a NH; ; dung dich Z chita NaCl ; M 1a BaCO,,
2. Téch hén hop :
— Tich Fe : cho hén hgp vao dung dich HCI dur :
Fe + 2HCI — FeCl, + H,
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Loc : dung dich 1a FeCl,, chét rin la Cu, Au.
Cho Zn vira di vao dung dich FeCl,, loc két tua thu dugc Fe.
Zn + FeCl, = ZnCl, + Fel
— Tach Au : Cho hén hgp Cu, Au vao dung dich H,SO, dac, néng, du :

Cu + 2H,S0, (dac) ——> CuSO, + SO, + 2H,0
Loc : dung dich 1a CuSO,, chat réin 1a Au.
Téch Cu : cho bot Zn vira du vao dung dich CuSOy,, loc két tua thu duge Cu.

Zn + CuSO, — ZnSO, + Cul
Cau ll
(A) (X) (B)
men rugu
CeH 504 T 2C,H;OH + 2CO0O, (2)
(B) (& (G)
C,H.OH + 0, —Zengiim .y COOH + H,0 3)
© (Y) (D)
(D) (Zy) (E)
(CH,COO0),Ba + K,SO, —> BaSO,4 + 2CH,COOK 5)
(E) (Ty) (F)
CO:_-_ + 2NaOH - N32C03 + H:)_O (6)
(G) (Y (H)
Na,COj; + BaCl, — BaCO,;{ + 2NaCl 7
(H) (Z,) (I
BaCO; + H,S0, —» BaSO,{ + CO, + H,0 (8)

() (Ty) (F)
T, ¢6 thé 12 mu6i sufat tan khéc ; Z, ¢6 thé 1a mu6i tan khdc cha bari.
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2.a) X 1aCH,, Y la CH,=CH-CH=CH,, Z 1a CH=CH va T la CH,=CH-C=CH.
b) Diéu ché poli(vinyl axetat) theo so do sau :
CH=CH — CH;COO-CH=CH, — poli(vinyl axetat)
Cau III

L. ny, =0,05mol = my, =0,05.2=0,1 (gam)

1 mol HCI ¢6 35,5 gam clo va 1 gam H,
3,55 gam clo « 0,1 gam H,

mm“di = mkim loai + rncl- = l,34 + 3,55 = 4,89 (gam)

2.a) CuO + H,S0, = CuSO, + H,O
Fe,0; + 3H,S0,— Fe,(SO,) + 3H,0

GO +00 ——s Ca+00;

Fe,0; + 3C0 —"— 2Fe + 3CO,
CO, + Ba(OH), = BaCO4{ + H,0
b) Dung phuong phip tang giam khéi lugng :
I mol CuO tic dung véi H,SO, tao 1 mol CuSOj thi khoi lugng tang 80 gam

= x mol tang 80x gam
I mol Fe,0; 1 mol Fe,(SO,), thi khoi lugng tang 240 gam
=y mol ting 240y gam

= 80x + 240y =104 - 44 =60 = x + 3y = 0,75
44 gam X ¢6 (x + y) mol oxit

X+Yy

=> 22 gam X ¢6 mol

I mol CuO tiac dung v6i CO tao thanh 1 mol CO,

= 0,5x mol 0,5x mol CO,
I mol FE203 3 mol COZ
= 0,5y mol tao 1,5y mol CO,

= neo, = 24 3 = 013 =0,375 (mol)
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CO, + Ba(OH), — BaCO; + H,O
0,375 0,375 (mol)
= m =0,375.197 = 73,875 (gam).
Cau IV
1. Vi trong phan (ing este hod, ancol va cdc axit phan tmg vira da v6i nhau nén
chiing ¢6 s6 mol bing nhau.

CH,OH + Na — CH,CONa + % H,

R COOH + Na — R COONa + % H,

Goi s6 mol ancol va axitlax,tac6:05x+0,5x =03 =x=0,3

CH,0H + R COOH —22%*— R COOCH, + H,0
0,3 0,3 0,3 (mol)
= M,.. = = = 8333 (z/mol) = R = 24,33

ete ™ 0,3
= Hai axit 1a CH;COOH va C,HsCOOH.
2. Trong 100 lit khi thién nhién ¢6 96 lit CH,, 2 lit CO, va 2 lit khi N,
CH, + 20, — CO, + 2H,0

96 96 (lit)
CO, + 2KOH - K,CO; + H,0
22,4 it 138 gam
x lit 11,04 gam
_22,4.11,04 _ n (1f
— e 1,792 (lit)

Dot chdy 100 lit khi thién nhién thu duge 96 + 2 =98 (lit) CO,
Dé tao ra 11,04 gam K,CO; cin 1,792 lit CO,
=> Thé tich khi thién nhién cin ding la :

100.1,792 _ | 29 giity
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1,792

Nco, = 24 0,08 (mol) ; ny o = 0,14 mol
2NaOH + CO, — Na,CO; + H,0 (1
2a a a (mol)
NaOH + CO, — NaHCO, (2)
b b b (mol)
Tir phuong trinh (1) va (2) = {2‘” o=t {a it
a+b=0,08 b=0,02

=> Khoi lugng Na,CO; = 6,36 gam ; Khoi lugng NaHCO; = 1,68 gam.

Pé sd 2
Caul
l.a) Na,CO; —"— khong phén ting

2NaHCO; —— Na,CO; + CO,T + H,0
b) Na,CO; + CO, + H,0 — 2NaHCO;
NaHCO; + CO, + H,0 — khong phan ing
c) Na,CO; + NaOH — khong phan tng
NaHCO; + NaOH — Na,CO; + 2H,0
Na,CO, + BaCl, — BaCO; 4 + 2NaCl
NaHCOj; + BaCl, — khong phan tng
Na,CO; + Ba(OH), - BaCO;¥ + 2NaOH
2NaHCO; + Ba(OH), — Na,CO, + BaCO + 2H,0

2. Ldy mbi chit mot it dé nhin biét, cho nude vao cdc miu thir ; miu thir ndo tan
va ¢6 khi, ¢6 két tha tring 1a Al,C; :

Al,C; + 12H,0 — 4AI(OH);{ + 3CH,T
Chat nao tan la BaO :
BaO +2H,0 — Ba(OH),
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Chat khong tan l1a Al, ZnO, FeO. Lay dung dich Ba(OH), vira thu duge & trén
cho vao cdc mau thir con lai, néu tan va cé khi la Al :

Ba(OH), + 2Al + 2H,0 — Ba(AlO,), + 3H,T
Néu tan 1a ZnO :
Ba(OH), + ZnO — BaZnO, + H,O
Khong tan la FeO.

3. Oxi khong tic dung duge v6i Ag va khong tic dung duge véi dung dich KI,
ozon ¢6 kha niang phan tmg.

O; +2Ag —» 0, + Ag,0
O; + 2KI + H,0 —» O, + I, + 2KOH
Cau Il
1. a) Bat CTTQ cua X 1a C,H,Cl,
emy = 100% — 38,4% — 56,8% = 4,8%
384 48 568
2. 1 335
Vi X 1a polime nén cong thitc phan tir cua X 1a (C,H,Cl),,
= CTCT X : £CH, — CHCl3,, : poli(vinyl clorua) (PVC)

Taco: X 1yiz = =32:88:16=2:3:1

Trong thuc € X duge ding 1am da nhan tao, dép nhua, 6ng nhua din nudc,
dung cu thi nghiém,...

b) 2CH, —13%°C , CH=CH + 2H,
CH=CH + HCl - CH,=CHCI
nCH,=CHCl —2-X , ¢ CH, - CHCI}, (PVC)

2. Dat cong thie phan tr tong quét cia Y la C;H,0,

GH,0, + (’HZ_%) 0, - xCO, + %HZO
0,1 0,2 0,3 (mol)
4,48 5.4
Tacod: neg, = e 0,2 (mol) ;nyy,o = 1= 0,3 (mol)
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0,ly
2

Néuz=0,CTPT cua Y la G,H4, CTCT cua Y 1a CH;~CH,4

Néuz=1,CIPT cua Y lIa C;H O, CTCT cua Y la C,HsOH hoiac CH;-O-CH,

Néuz=2, CTPT cua Y la C,H40,, CTCT cua Y 1a HOCH,-CH,OH

hoiic CH;~0O-CH,0H.

=%0,1x=02 =x=2: =03=y=6

Cau II1
l.a) Fe+4HNO, - Fe(NO;); + NOT + 2H,0
3Cu + 8HNO; — 3Cu(NO3), + 2NOT + 4H,0
b) Goi a, b l1an luot 1a s6 mol cia Fe va Cu

Tacé: 56a+64b= 16 (I)
Fe + 4HNO; —» Fe(NO;); + NO + 2H,0 (1)
a a (mol)
3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0 (2)
b -23—b- (mol)
g - 1.

Tacod:nyg = —22‘4 =(,25 (mol)

Te()va(2)= a+ % =025 ()

Giai hé 2 phuong trinh (D va (II) = a=0,2; b=0,075

= %mg, = %' 00% = 70% ; %mg, = 100% — 70% = 30%.

2. So d6 phan img : Oxit + CO(H,) — Chét rin Y + CO, (H,0)
Tir CO — CO, khéi lugng ting 16 gam
Tir H, & H,0 khoi luong tang 16 gam
Vay 1 mol X (H, va CO) — 1 mol hén hgp H,O va CO, tang 16 gam
0,03 mol X « tang 0,48 gam
=V =0,03.22,4 = 0,672 (lit).
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3. b6t méu cacbon : C + O, I CO, (1)
Néu du O, thi hén hop X gém CO, va O, du
Néu sau phan tng (1), C du thi X gom CO, va CO :

C+C0, —— 2C0 2)
112
Ny = m =0.,5 (mol) ; NBa(OH), = 0,2.1 =0,2 (mol)
Nxaon = 0.2.0.5=0,1 (mol) ; ng,o, = % = 0,15 (mol)

Truomg hop 1 : du Ba(OH),, chi ¢6 phan tng sau xay ra
Ba(OH), + CO, - BaCO;\ + H,0
.15 0,15 (mol)
Néu X gom CO,va O, dic :

Vi N, phinimg = Nco, nén vgz ban ddu = Yx = 11,2 lit
Ne= Nco, = 0,15 mol ; m=0,15.12 = 1,8 (gam)

100
=m= 1,8.— =1,875(gam
96 gam)

Néu X gom CO,va CO :

neo= 0.5 -0,15=035 mol); ng, (2= % neo = 0,175 (mol)

noz = nCO: (n = ﬂco?' (2) + ﬂcoz (trong X) = 0,175 + 0.. 15=0,325 (mﬂl)
= V. =7.28 (lit)
Ne = Neg, 1y + Neo, 2y = 0,325 + 0,175 = 0,5 (mol) = me=0,5.12 = 6 (gam)

100
m= 6.— =6,25 (gam).
96 .

Truong hop 2 : Ba(OH), thi¢u, BaCO; sinh ra da bi hoa tan mét phin
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Ba(OH), + CO, - BaCO; + H,O

0,2 0.2 0,2 (mol)
2NaOH + CO, - Na,CO; + H,O
0,1 0,05 0,05 (mol)

Na,CO; + CO, + H,0 — 2NaHCO;
0,05 0,05 (mol)
BaCO; + CO, + H,0 - Ba(HCO,),
(0,2-0,15) 0,05 (mol)
Nco, (rong X) = 0.2+ 0,05+ 0,05+ 0,05 = 0,35 (mol)
Néu X gom CO, va O, dur :

V1 No, phining = Nco, NN Vo, ban aiu= Vx = 11,2 it
Ne = Ngo, =0,35mol; me= 0,35.12 = 4,2 (gam)

100
m= 42.— =4.375 (gam)
96 £

Néu X gom CO>va CO :ngp = 0,5-=0,35 = 0,15 (mol)

nco, 2) = % neo = 0,075 (mol) : ngyg, (1) =035 +0,075 = 0,425 (mol)

noz = ncoz ) = nCO: (2) + nCOz (trong X) = 0,0?5 + 0,35 = 0,425 (m(}])
Vo, =0,425.22.4 = 9,52 (lit)
Ne = Ngo, 1y + Neo, 2) = 0,425 +0,075 = 0,5 (mol)

me = 0,5.12 =6 (gam)
100

=>m= 6. — =6,25 (gam).
96 (gam)
Cau IV
Goi x va y lan luot la s6 mol cua C,H, va H, trong hén hop X
6,496
+y==2 =0,
Tac6:{ ° 22,4 =x=0,09;y=0,2

26x+2y=2,74
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Nung néng hén hgp X ¢6 Ni xiic tic :

GH, + H, - GH, (1)

GH, +2H, - GH, (2)
Goi a, b 1a s6 mol C,H, tham gia phan ing (1) va (2)
Hon hop Y gom : C,H,; a mol ; C,Hg b mol ;

GC,H, (0,09 = a = b) mol ; H, (0,2 = a = 2b) mol

Cho hén hop Y qua nuéc brom dur :

CH, + Br, - C,H,Br, (3)

C,H, + 2Br, = C,H,Br, (4)
Theo dé bai, ta ¢6 : mc,y, + Moy, = (0,09 —a-b).26 +28a = 0,82

= 13b-2=0,76 (D)
Hén hop khi Z gém C,H b mol va H, (0,2 — a — 2b) mol

—  30b+2(0,2-a-2b) _
M Ul

Giai hé 2 phuong trinh (I) va (I1) = a= 0,02 ; b= 0,06
S6 mol méi chat trong Z : C,Hg (0,06 mol) ; H, (0,06 mol).

2. bat cong thitc chung cua 2 axit trong X 1 R COOH

M, = w =53 (g/mol)

16 (II)

=ny=0,I molvd R +45=53= R =8

H:SO4 . g

R COOH + C,H;OH % > R COOC,H; + H,0
0,1 0,1 0,1 (mol)

NC,HOH = % = 0,125 (mol) = C,HsOH du sau phan iing este hod

Mo = 0,1.(8 + 44 + 29) = 8,1 (gam)

ViH=80% = m= % = 6,48 (gam).
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Ppéesodo 3

Caul

1. Khi cho Fe vao dung dich CuSO, (mau xanh) thi c6 hién tugng dung dich bi

nhat mau va c6 chit rin mau do bam trén kim loai Fe.

Fe + CuSO, — FeSO, + Cul(do)

Khi cho Na viao dung dich CuSO, thi thiy c6 khi khong mau thodt ra va c6 két

tua mau xanh.
2Na + 2H,0 — 2NaOH + H,T
2NaOH + CuSO, — Cu(OH),¥ + Na,S0,
2. BaO +H,S0, — BaSO,} + H,0
Néu BaO du : BaO + H,0 — Ba(OH),
Truong hop I : Dung dich B chia H,SO, du
3H,S0, + 2Al = Al,(SO,); + 3H,T
Aly(SO,); + 3K,CO; + 3H,0 — 2AI(OH);4 + 3K,S0, + 3CO,T
Truong hop 2 : Dung dich B chita Ba(OH),
2Al + Ba(OH), + 2H,0 — Ba(AlO,), + 3H,T
Ba(AlO,), + K,CO; = BaCO4¢ + 2KAIO,
3. A,:Fe,0O; B,;:H,0O X:HC A, : FeCly Z:Ba
B, : Ba(OH), Y :AgNO; A;:Fe(NO;);T:Na,CO;  B;:NaOH
Cau Il
1. Din toan bé hén hop qua cdc binh mac néi tiép.
Binh (1) chira dung dich Ca(OH), du, toan bd khi CO, s€ bi hép thu.
CO, + Ca(OH), = CaCO4{ + H,0

Khi qua binh (1) dén binh (2) chita dung dich brom du, toan bé C,H,, C,H, bi

hap thu.
C2H4 + Bfl - C3H43r3
C,H, + 2Br, - C,H,Br,
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Khi CH, va hoi nuéce thodt khoi binh (2) qua binh (3) chita dung dich H,SO,
dac, du thu duge CH, tinh khiét.
2. X la chdt hiru co tic dung véi nude tao ra CH;CHO = X la CH=CH

CH=CH + H,0 —1£504:30°C_, cy _CHOH —» CH,CHO
(1) CH=CH + HCl - CH,=CHCI
Y A,
CH,=CHCI + H,0 — CH,=CH-OH —> CH,CHO
(2) CH,=CHCI + HCl - CH,-CHCl,
A, A,

CH,-CHCl, + 2H,0 — CH;~CH(OH), + 2HCl
CH;~CH(OH), — CH,CHO + H,0

(3) CH=CH + RCOOH —*—» RCOOCH=CH,
Z B,

RCOOCH=CH, + H,0 —** 5 RCOOH + CH,=CH-OH
CH,=CH-OH — CH,CHO
(4) RCOOCH=CH, + HCl - RCOO-CHCI-CHj
B, B,

RCOO-CHCI-CH, + 2H,0 —®%_5 HCI + RCOOH + CH;-CH(OH),
CH,-CH(OH), — CH;CHO + H,0

Cau Il

1. a) Cac phuong trinh hod hoc :

CO + Cu0 —— CO, + Cu (1)
3CO + Fe,0, —“— 3CO, + 2Fe @)
CO +PbO —°— CO,+ Pb 3)
CO + FeO —“ (O, + Fe 4)

Hén hop Z gém (CO,, CO du)
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CO, + Ca(OH), - CaCO;¢ + H,0

0,3 0,3 (mol)
b) Tir cic phuong trinh (1), (2), (3), (4),tacéd :
Nco phin img = Nco, = 0,3 mol
Theo dinh luat BTKL, tacé6 :

my + Meg = My + Mg, = My = 21,95 gam.

. 35,875
. a)Taco: NAgNO; = 1835 0,25 (mol) ; ny,o =0,5.0,3 = 0,15 (mol)
HCl + AgNO; —» AgCld + HNO, (1)
HCl + NaOH — NaCl + H,O (2)

Moy = Nagar = 0,25 mol 5 nyq 2 = Nyyop = 0,15 mol
=> MCl trong 2 lit dung dich z = 0,23 + 0,15 = 0,4 (mol)

0.4
= Cu (dung dich )= > T 0.2 (M).

b) 2HCI + Fe — FeCl, + H,

Goi néng dé mol cta dung dich X la Cy ; néng dé mol cia dung dich Y la Cy
S6 mol HCI trong 0,1 lit dung dich X la 0,1Cy ; s6 mol HCI trong 0,1 lit dung
dich Y 1a 0,1Cy

=> S6 mol H, sinh ra do 0,1 lit dung dich X phan tmg véi Fe la v lfx (mol).
; : - : @ i s i Dy
S6 mol H, sinh ra do 0,1 lit dung dich Y phan tmg véi Fe la > (mol).
ny O,I.Cx O,I.CY _ 0,448 _ _
Theo dé bai : —— 3 =g S002=C=04+C (D
Tach: Vy +Vy=2 hay: 22 4 S13 5 (11)
Cx Gy

Thé (I) vio (Il) ta ¢ : Cy* +0,2Cy = 0,03 = 0
Giai phuong trinh = Cy = 0,1 ; Cx =0.5.
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Cau IV
1.  CO,+ Ba(OH), - BaCO; + H,0
CO, + H,0 + BaCO; — Ba(HCO;),
NgyoH), = 0,019 mol
CH,0, + (x+2-2)0, 5 xCO,+ 1 H,0
4 2 2
n, = 0,003 mol = Nco, = 0,003x > 0,019 = x>6,3 (I

Két tha cuc dai khi Ba(OH), du hoac du

= Nco, < Npyony, =X <73 (IT)
Teu(Dva(l)=>x=7

Dua vao khoi lugng binh ting 1,44 gam tim dugc y = 8

Dua vao phan tir khoi cia X tim duge z = 1

Vay CTPT ciia X 1a C,H,O.

2. a) Mygp pgprni A = 0.12mol ; ny 6 =0,28 mol ; neg, =0,32 mol

Goi x 1a s06 mol cia C H,, , » = s6 mol cia C, H,,, _» = 3x
n"in+ o m "am=:z
y 1a s6 mol cua CH,,

e 0
CHzp o2+ 20, —

» nCO, + (n+ 1)H,O

X nx (n + 1)x (mol)

CpHam-2 + 22=10, % mCO, +(m - H,0

3x 3xm 3x(m - 1) (mol)
CPHEP + 3?])02 —tn—") pCO: + pH20

y yp yp (mol)
Tacé: x+3x+y = 0,12=4x + y= 0,12 (I
nx + 3xm + yp =0,32 (ID)
(n+ 1)x+3x(m-=1)+yp = 0,28
= nx + py + 3xm - 2x = 0,28 (I1I)
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Tur (I), (II) va (II), tac6 : x =0,02 ; y = 0,04

= %VCnH2n+2 = _g‘?g A100% = 16,67%

0,06
0 _ U o — SOV O = G
0Vt s = Q1o 100% = 50% 5 % Ve u, = 3333%

b)* Néu: C H,,,,vaC, H,, _, c6s6nguyén tir C bing nhau = n=m
C,H,, ¢6 s6 nguyén wr C gdp 2 lan = p =2n

Tacé : nx + py + 3xm = 0,32

= n.0,02 + 2n.0,04 + 3.0,02.n =032 =>n=2

= CTPT cua ba hidrocacbon la : G;Hg, C,H, va C,Hg.

*Néu : CHy, ., va CH,, ¢6 s0 nguyén tir C bing nhau = n =p
C,H»p -2 €0 50 nguyén tir C gap 2 lan = m = 2n

Tacod:nx + py + 3xm=0,32 = 0,02.n +0,04.n + 3.0,02.2n = 0,32

= n = 1,77 (loai vi n la s6 nguyén duong).

*Néu : CH,, va C Hy,, _,¢6 50 nguyén tr C bing nhau = p=m
C,H,, ;> ¢6 s0 nguyén tir C gdp 2 1dn = n =2m

Ta c6 : nx + py + 3xm = 0,32

= 2m.0,02 + 0,04.m + 3.0,02.m = 0,32 = m = 2,28 (loai).

Vay CTPT cua 3 hidrocacbon la : C,Hg, C,H, va C,;Hg.

béso4
Caul
L. Fe;0, + 4H,SO,4(lodng) — FeSO, + Fe,(SO,); + 4H,0

Cu + Fe,(SO,4); = 2FeSO, + CuSO,
CuSO, + 2NaOH — Cu(OH),+ + Na,SO,
FeSO, + 2NaOH > Fe(OH),+ + Na,SO,

4Fe(OH), + 0 ——> 2Fe,0; + 4H,0

Cu(OH), —“— CuO + H,0
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2. Zla

TachH:

hgp chat c6 cong thire chung K T.

39n

_39__ _ 05235 = M; =355
390+ My i e

Chi ¢é nghiémn =1 ; M =35,5 1a hop li

= T la nguyén 16 clo (Cl)

Vay Z 1a KCl ; X la clo (Cl,)

Dung dich chat Y 1am do quy tim = Y la HCI

Cl, + H, —“— 2HCI
HCl + KOH — KCl + H,0

2KCl(rédn) + H,S0,(dic) —"— K,SO, + 2HCI

4HCl(dac) + MnO, ——> MnCl, + Cl, + 2H,0

3. Cu+C, 2 Cua,
Cu + HgCl, — CuCl, + Hg
Cau II
1.  2CH, —13%°C , CH=CH + 3H,
- Diéu ché PVC:
CH=CH + HCl —" CH,=CHCI
nCH,=CHCl —8h%_, (CH, -CHCI3,
— Diéu ché PE :

CH =CH +H, —2:*_; CH,=CH,

nCH,=CH, —™£2%, (CH, -CH,?,

2. Cach 1 : Bat CTTQ cua A 1a C (H,0),,

Tacd: —

Vay

212

Cn(H.?O)ITI + n02 —[n'—) I'ICOZ -+ anEO

44n _88 _ n
le_33:m ]

CTPT phu hop cia gluxit 1a C,,H,,0,, (A)
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Cach 2 : Dat CTPT cua A la C,H,0,
_ 12.88 23% _ 33

me T =24 (gam);mH= W = F (gam)
3 * . =-;'E‘£= = — -
e xsy T 2:36]1=12:22

Cong thic phi hop cua gluxit 1a C;,H,,0,,
(1) C;,H0,, + H,0 “:‘—M 2C4H,,04

A B
men ruou |
(2) CH1205 —24% > 2C,HOH +2C0,
&
(3) C,H;OH + 0, —m<ngiim_, oy COOH + H,0
B D

@ CHOn —BS0Ge N0 y w3y w10
C E

(5) GH, + H,0 —+* 5 C,H,OH

5804, 1°
(6) CH,COOH + C,H.OH =242 CH,COO0C,H; + H,0

F

Cau III
L. Taco : ngo =0,16 mol ; ng, o, =0,1 (mol) ; ny 5o, =0,155.2=0,31 (mol)
Truong hop 1 : Chat ran 1a Fe, 0,

CuO + H,SO; = CuSO, + H,0

Fe,03+ 3H,SO, — Fe,(S0,); + 3H,0

Theo phuong trinh : Nge, 0. phin me = 3 (0.31 = 0,16) = 0,05 (mol)

1
3
= nFe:O; du = O,l — 0,05 = {]‘05 (mOI)

= m = 0,05.160 = 8,0 (gam)
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Truong hop 2 : Chat ran 1a CuO

Fe,0; + 3H,S0, — Fe,(SO,); + 3H,0

CuO + H,S0, — CuSO, + H,0
Theo phuong trinh : neyo phin e = 0,31 = 0,1.3 = 0,01 (mol)
= Neyoay = 0,16 = 0,01 = 0,15 (mol)
m =0,15.80 = 12,0 (gam)
Vay :8,0<m < 12,0.

2. Goi kim loai nhém I 1a M ; phi kim nhém VIIIa'Y
Vay cong thic ciia mudi la MY
MY + AgNO; - MNO; + AgY+

1 1 (mol)
ooy o e85 14,35
‘ MM +M\|- 108 + MY
=My +My = % (108 +My) =44,028 + 0,4077My

= M, = 44,028- 0,5923My = M, < 44,028 va My < 74,334
Vi AgF khong két tha do d6 My < 74,334 = Y 1a Cl

My = 23 = Cong thirc cia mudi la NaCl

(Hoc sinh c6 thé lap bang, lan luot thay khoi lugng mol cia M hoidc Y vao va
tim duoc NaCl ciing cho diém tuong duong).

Cau lV
1. a) Dat cong thiic phan tir cia A 1a C,H,

GH, + [x+-§-)03 - xCO, + %—HEO (1)

Goi a la thé tich cua A

T (1) : Vo, =axlit; Vo = %ah’l
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Theo dé bai : V4, hop ban diu = V nda hop sau

:>a+23(x+%) =ax+a-}'2: +a(x+%] =>y=4

Ngung tu hoi nudc : %Vy,o =40% V ya hep = %.a =0,4(a + 2ax + %.a)
=>x=1;Vay AlACH,
b) CH,+20,— CO, +2H,0 (2)

Ca(OH), + CO, — CaCO; + H,0O (3)

Neaony, = l.; L - 0,15 (mol)

.h.

4
22,

Tir (3) = nCﬂCO_:; = nmz (2) = nCa(OH}3=0']5 mol

oC

Tﬁ(z) = N, = ncH4

=0,2 (mol) ; ny,o = 0.4 mol

B

= Nco, ay = 0.2 - 0,15 = 0,05 (mol)

Viy xay ra phan ing :
CO,(du) + CaCO; + H,O — Ca(HCOy), 4)
Tir (4) = ngyco,4) = Neo, du = 0,05 mol

— nCaCO‘ con lai = 0,15 - 0.05 = 0,] (mol)
Vay khai lugng dung dich tang : Am = meq, + My o = Meyco, con i

=0.2.44 +0,4.18 = 0,1.100 = 6 (zam).
2. a) Dat CTPT ciia hai este 1a C,H,,0,

C.H, 0, + (37“ ~ 1), - nCO, + nH,0

n X X (mol)
X

CO, + Ba(OH), — BaCO; + H,0

X X X (mol)

Nong do dung dich Ba(OH), du la C% = m [100%
dd
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Véim, = 171.(0,05 - x) gam ;
Myyng dich = (300.1,12) + 44x + 18.x — 197x ;
= C% =0,615%

= x=0,03mol 0,74 = 0‘TOE(]¢=In+32):':-n=.'*]

CTPT hai este 1a C3HgO, ; CTCT la HCOOCH,CH; va CH;COOCH;.
b) Phan ting voi toi xiit (diéu kién CaO va dun nong) :

HCOONa + NaOH —&:° 5 H_ 4 Na,CO,

a a (mol)

CH;COONa + NaOH —S*%Y 5 CH, + Na,CO,
b b (mol)
0,03

a+b=——

Taco : = a=0,001;b=0,009

2a+16b= l4,6.¥

= MycoocH,cH; = 0,001.74 = 0,074 (gam)

Mcy;c00cH; = 0,009.74 = 0,666 (gam).

Ppésos

Caul
1. Hoa tan hén hgp vao nude loc, tich 1ay chat rin FeS,, CuS va dung dich KCIO;.
Co can dung dich réi nhiét phén, thu duge O,.
2KCIO; > 2KCl + 30,

Pié¢n phan dung dich KCI : 2KCl + 2H,0 —PM%, 2KOH + Cl, + H,

Nung hén hgp FeS,, CuS trong O, (1) du dén phan ting hoan toan dugc hon hgp
I'fln F6303, CuO va khi SO: ;
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0

4FeS, + 110, —> 2Fe,0; + 850,

CuS +0, -= CuO + S0,
Téch 1ay khi SO, cho tic dung véi O, du ¢6 xiic tic, sau d6 dem hop nuée duge
H,SO, :
250, + 0, 2+, 250,
803 + Hzo —> HESO_;

Lay hén hop ran Fe,05, CuO dem khir hoan toan bang H, & nhiét do cao dugce
hén hgp Fe, Cu. Hoa tan hén hop kim loai vao dung dich H,SO, loang (2), dugc
dung dich FeSO,. Phin khong tan Cu tich riéng.

Fe,O; + 3H, ~—> 2Fe + 3H,0

CvO + H, > Cu+ H,0
Fe + H,SO, - FeSO, + H,
Cho Cu tac dung véi O, (1) tao ra CuO sau d6 hoa tan vao dung dich H,SO, (2)
roi cho ti€p dung dich KOH vao, loc tach thu dugc két tia Cu(OH),.
2Cu+0, = 2Cu0
CuO + H,SO; — CuSO, + H,0
CuSO, + 2KOH — Cu(OH),¥ +K,S0,
2. * V6i NaHSO; :
Fe + 2NaHSO, — FeSO, + Na,SO, + H,1
BaO + 2NaHSO, — BaSO, ¥ + Na,S0O, + H,0
Al,O; + 6NaHSO, — Al,(SO,); + 3Na,SO, + 3H,0
2KOH + 2NaHSO,; — K,SO, + Na,SO, + 2H,0
* V6i CuSO, :
Fe + CuSO, — FeSO, + Cu+
BaO + CuSO, + H,0 — BaSO,¥ + Cu(OH),+
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Al,O4 + CuSO, — khong phan tng
2KOH + CuSO, — K,S0, + Cu(OH),+
Caull
1. Cic PTHH :

£ CgH 053, +nH,0 —2C5 1CH,,0
C¢H,,0 ————> 2C,H,OH + 2CO,
= 30-32°C i =

C,HOH + 0, —M€neiim, ~y COOH + H,0

CH,COOH + C,H;0H &==> CH;COOC,Hj; + H,0

2. Cho hén hop khi ldn luot di qua binh nuéc brom du, lic dé loai hét C,H,, C,H,
nh¢ phan ng :

GH, + Br, -» G,H,Br,
C,H, + 2Br, - C,H,Br,
Sau d6 cho khi con lai qua binh dung dung dich kiém du (NaOH, Ca(OH),,...),
lic d6 CO, bi hilp thu hét do phan img :
2NaOH + CO, — Na,CO, + H,0
Khi con lai 1a etan.
3. Cic CTCT cia C3HCl5 :
(1) CH;-CH,-CCl,4 (2) CH,Cl-CHCI-CH,Cl
(3) CH,Cl-CH,-CHCl, (4) CH,CI-CCl,-CHj
(5) CHCl1,-CHCI-CH;
Cic CTCT clia CgH, :

(1) CH,=CH-CH,-CH,—CH, (2) CH,;~CH=CH-CH,~CH,
(3) CH,=C - CH, -CH, (4) CH,-C = CH-CH,

| |

CH, CH,

(5) CH,=CH-CH —-CH,
|
CH,

CsH,, con c¢6 5 CTCT dang mach vong (HS tu viét cac CTCT).
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Cau 111
1. Patala s6 mol cia M

2M + mCuSO, — M,(SO,),, + mCu (1)
m
— |
a a 5 (mol)
2M + mH,SO,(lodng) — M,(SO,),,, + mH, (2)
2
Tr(2)= ny=—.nyg, < 0,02= 3.0,03 - m=3
m 2

m

T (1) :ng, = %.n,ﬂ: -Ig—.a mol

Theo dé bai : mg, = 3.555.my, <> % .64 =3555My.a = My, =27 (Al)

2. Khi thodt ra dugc hip thu hét trong dung dich KOH
=> Khoi lugng khi thodt ra = 50,44 - 50 = 0,44 (gam)

50.2,24
= — =0,02 1
"KOH = 56 100 (mol)
Khoi lugng mudi thu duge = 50'4?('};'736 ~ 1,38 (gam)
Ta c6 so dé : nKOH — K, Y (Y 1a goc axit hod tri n)
y)
0,02 -{—]—’-{13'— (mol)
n
1,38

n
Chi ¢6 n =2 va My = 60 tuong tng v6i goe axit CO; la thoa man
CO, + 2KOH - K,CO; + H,0
0,01 0,02 (mol)
Mo, = 0,01.44 = 0,44 (gam) = my,

=> Khi thodt ra sau phan g nhiét phan muéi chi cé6 CO,
Vay mu6i dem nhiét phan la mu6i cacbonat M,(CO;),

219



M,(COy), ~=> M0, + yCO,

L 0,01 (mol)
y

Y =%

= w(xMM +16y) =04 =>My =24~ =
X X

2y 1 2 3

M, |12 24 36
M loai | Mg | loai

Vay M 1a Mg va cong thite cua mudi 1a MgCO,.
. Goi d6 tan ciia NaCl 6 0°C la a gam

q__ -0.2593 = a=35gam
a+l

Goi do tan ciia NaCl ¢ 90°C la b gam

Tacé:

=10,3333 = b =150 gam

1achH:
b+100

3 90°C :

50 g NaCl hoa tan t6i da trong 100 gam nuéc — 150 g dung dich bdo hoa
200 g NaCl hoa tan t6i da trong 400 gam nudc < 600 g dung dich bao hoa

d0°C:

35 g NaCl hoa tan t6i da trong 100 gam nuéc — 135 g dung dich bio hoa

x g NaCl hoa tan t6i da trong 400 gam nuéc — (400 + x) g dung dich bio hoa

_ 35400 _ 140

100
Viay khéi lugng dung dich bdo hoa thu duge ¢ ¢ 0°C 1a 540 gam.

=X

Cau IV
1. a) Cach I : Data, b la s6 mol cua CyHg, C(H,
C;Hg + 50, - 3CO, +4H,0
a JSa 3a 4a (mol)

(1)
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2.

CH, +(x+ %)02 =5 RO & %Hzo )

y ¥y
b b(x + 4) xb b 5 (mol)
Tacé:a+b= ail =02 (I)
22,4

T (1) va(2) = 3a+xb= % =05=xb=05-3a (II)

4a+%b=%=o.ﬁa8a+yb=l,2 (I11)

2 ~&a =(),8 mol

n =Sa+(x+-)—’-}b=5a+xb+-y—b- =5 +05-3a+
0 4 4

=> Vinong kni = 5.0,8.22,4 = 89,6 (lit).
Cdch 2 : Ap dung dinh luat bao toan khéi luong déi véi O, ta c6 :

%“0 (H,0) * Mo (co,) = 0.3 +0,5=0,8 (mol)

= Vinong kni = 3.0,8.22,4 = 89,6 (lit).

b) Cach 1 :

Tir 2 phuong trinh (I) va (II), tac6 : b(3 —x) =0,1

Vib>0nénx <3.

Do A la hidrocacbon ¢6 lién két doi = x =2

Thay x = 2 vao (II), giai hé 2 phuong trinh (I) va (I => a=b=0,1

Thay vao (II) >y =4

Vay CTPT cua A 1a C,H, ; CTCT cua A : CH, = CH,

Cdch 2 :

3a+xb 0,5
a+b 02

n(()l}

m s XElSEISgal)

n-=

H,S0,4.1°
RCOOH + C,H;OH === RCOOC,H; + H,0 (1)
RCOOH + NaOH —» RCOONa + H,0 (2)
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Tir phuong trinh (1) = axit du, tinh hiéu suat phan tmg theo ancol
Ta ¢6 : ny,oy =0,2.2 = 0,4 (mol)

Theo phuong trinh (2) : ngcoon = Nrcoona = 0,4 (mol)

Theo phuong trinh (1) :

N, HOH phin ing = PRCOOH phin ing = 0,8 — 0,4 = 0.4 (mol)

Vay H = %.100% = 57,14%

Khi ¢6 can hén hop sau phan g trung hoa thi nudc, ruou, axit, este déu bi bay

hoi hoan toan, 38,4 gam mudi khan chinh la RCOONa
38,

-

Vay cong thirc cua A 1a C,H;COOH.

Dua vao khoi lugng binh tang 1,44 gam tim dugc y = 8
Dua vao phan tir khoi cia X tim dugc z = 1

Pé s6 6

Cau I (2,5 diém)

1. (0,5 diém)
Thu khi oxi bang phuong phdp ddy khong khi cdn dé miéng 6ng nghiém | 0,25
hudng l1én trén do oxi nang hon khéng khi.
Poi v6i khi hidro ¢in dé dp ong nghiém do hidro nhe hon khong khi. 0,25
2. (0,75 diém)
Néu ding hién tuong cta thi nghiém 0,25
Viét ding 4 PTHH 0,5
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a) C6 két tha mau trang, sau dé két tha tan dan tao thanh dung dich trong
suot.

CO, + Ca(OH), = CaCO;d + H,0

CO, + H)O + CaCO; — Ca(HCO,),
b) Mau tring cua duong chuyén sang mau vang, sau dé chuyén sang
mau niu va cudi cung thanh khéi mau den x6p bi bot khi ddy 1én khoi
miéng coc.

CiHuOy— el 5 1o TIR0

C + 2H,S0,~ CO,T +250,T + 2H,0

3. (1,25 diém)

Viét diing cong thirc 5 chit

0,25

X, laoxit cua R, 1ap luan tim duge R 1a Cu.
X;:CGuO;  X;:CuCly: X;3:CuSO,;; X, :Cu(OH),

0,25

CuO+H2—‘1-—)Cu+H30

Cu + 2H,50, (dic) ——> CuSO, + SO,T + 2H,0
CuSO, + BaCl, »CuCl, + BaSO,{

CuCl, + 2NaOH — Cu(OH),{ + 2NaCl

Cu(OH), + 2HCl — CuCl, + 2H,0

Cu(OH), —“— CuO + H,0

0,75

Cau II (1,75 diém)
1. (0,75 diém)

Theo bai ra 0,05 mol CO, hap thu hét vao 500 ml dung dich Ba(OH), aM
dugc m gam két taa.

Mt khdc, ciing theo bai ra 0,35 mol CO, hip thu hét vao 500 ml dung dich
Ba(OH), aM ciing thu dugc m gam két tua.
Nhu vy ¢ thi nghiém (1) Ba(OH), con du va thi nghiém (2) Ba(OH), hét

0,25
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O thi nghiém (1) xay ra 1 phan g :
Ba(OH), + CO, — BaCO;4 + H,0
O thi nghiém (2) xay ra 2 phan tng :
Ba(OH), + CO, — BaCO,! + H,0
Ba(OH), + 2CO, — Ba(HCO,),

()

(2)
3)

0,25

Vay m = mg,co, =0,05.197 = 9,85 (gam)

0,05+0,15
== CMm{om; =T_0’4(M)

0,25

2. (1 diém)

PTHH:  2Al +3Pb(NO,), — 2AI(NO;); + 3Pbl

Al+ 3AgNO; —» AI(NO,); + 3Ag

AI(NO5); + 3NaOH —  AI(OH); + 3NaNO,

2AI(NO3); + 3Ba(OH), — 2AI(OH); + 3Ba(NO),

(1)
(2)
(3)
4)

0,5

Theo dé bai : ny, = ;—? mol

Tinh lai néng do, xdc dinh dugc :

NPH(NO;3 ), = 0,:025 mol ; nxenp, = 0,03 mol

Theo (1) va (2) : ny = 0'—;8 mol = du Al

0,05

=t=1,2-(0,01+ T).Z? + 108.0,03 +207.0,025 = 8,895 (gam)

0,25

Theo (3) va (4) :

b.0,05.2+0.01 _ 0,08
3 3

Viy t = 8,895 gam va b = 0,7M

= b=0,7

0,25
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Cau III (2,25 diém)

1. (1,25 diém)
MgO + 2HCl — MgCl, + H,0 (1) 025
a a (mol)
ALO; + 6HCI — 2AIC; + 3H,0 (2)
b 2b (mol)
Goi N0 =aVva Nyyo, =b = 40a + 102b = 24,85 0,25
Theo dé bai : trong thi nghiém 2 lugng HCI tang géip 1,5 ldn
59,225-24,85
"HCIphin g 6 TN 1 = &~ = 1,25 (mol)
63,35-24,85
NKCI phin tng 3 TN2 = 2- 2355.16 1,4(mol)
Vay & thi nghiém 1 HCI hét, & thi nghiém 2 HCI du 0,25
= 95a+ 133,5.2b = 63,35
Giaihé¢ pt =>a=0,175vab=0,175
1,25
Tac6: x=C, = —=2,5M.
wes SRS 0 % 0.25
Mo = 0,175.2.40 = 14 (gam) ; my),0, =0,175.2.102 =357 (gam) | 0.25
2. (1 diém)
PTHH : 2Al + 3H,S0; »AL,(SO,); + 3H, M |o2s
2Fe, Oy + 2y H,SO, — xFey(SO,), ) + 2yH,0 (2)
0,5

“HESO,; = 0,18 mol = anSO,; pu = 0,15 mol
Theo (1) ny; = 0,02 mol ; ny, s, (1)= 0.03 mol
= “H~,SO4 (2)= 0,'2 mol

ThE{) (2) I‘IF‘,_.XO}, = %
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Theo bai ra jtac6 : 0,02.27 + 012 (56x + 16y) = 6,94
y

= X:y=2:3 = Fe,0,

m““z{w"}‘ =0,01.342=3.42 (gam) 5 0125
mFCﬁ(SO_'h = O.. 04.400 = ]6 (gam)
Cau IV (3,5 diém)
1. (1 diém)
Lap luan tim duge CTPT clia X : CgH,,04: T: C,HgO,: Y : GGHOH; | 0.5
Z : CHyCOOH
y 0,5
CeH,,04 + 60, —— 6CO, + 6H,0
CGHIEOG L2 ZC'OE + 2C/2H50H
C,HOH + CH;COOH m—+" CH,CO0C,H; + H,0
C,H;0, + 50, ——» 4CO, + 4H,0
2. (0,75 diém)
PTHH : C,H, +2H, —M:° 5 CH, (1) Rele
CH, +H, =N, cH, 2)
C)_Hz + 281‘1 — CzH:Br4 (4)

C,H, + -;.02 —C , 2C0, + 3H,0 (5)

2H, + 0, —% 2H,0 (6)
Goi s6 mol C,H, va H, trong hdén hop ban ddu ldn luot 1a x va 2x
Xét bao toan khoi luong nguyén t6 C, H ta duoc :
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26x+2x.2=54+02.12+0,6.2 = x=03
= V=09.224=20,16 lit

3. (1,75 diém)

H,S0, dic 0,75

C,H,, , ;COOH + NaOH ——> C,H,, , ;COONa + H,0 2)
C,H,, , ;COOC,Hs + NSOH —> C,H,, , ;COONa + C,H;OH (3)

GHy, . | COOGH; + 3n:;- ! 0, .

» (n +3)CO, + (n + 3)H,0 (4)

C,H,, . ,COOH + 3"2” 0, —2— (n+ 1)CO, + (n + DHH,0 5)

C,H,OH + 30, —— 2C0, + 3H,0 (6)

Xétphan 2 : ncg, =0,675 mol ; ny,o = 0,75 mol 0,25

Goi s6 mol cua C H,, , ;COOH va C,Hs;OH la x, y
Theo BTKL : mq, =29,7 + 13,5 — 14,8 = 28,4 (gam)

= ng, =0,8875 mol

Xét BT nguyén t6 oxi : 2x + y + 2z = 2.0,675 + 0,75 - 2.0,8875 0,25

= 2x +y+2z=0,325 (I)

Xét phan 1 : Theo (3), (4) ta c6 cic pt :
x+z=0,125 (1)
y+2=0,15 (1)

Giai hé 3 phuong trinh (I), (II) va (III)

=x=0,05;y=0,075;2=0,075

Tach: 0,25
0,05.(14n + 46) + 0,075.46 + 0,075.(14n+75)= 148 = n=2

X : C,HsCOOH ; Z: C,H COOC,Hs
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b) e, 1.coona = 0,05 +0,075 = 0,125 (mol)

= Me,1,c00Na = 0.125.96 = 12 (gam)

NC,HLOH ban dsu = 0:15 MOL5 Nl .cOOH ban a4 = 0,125 mol

=> H=~(L;§.IOO% = 60%.

¥

0,25

Péso7

Bai 1. (3,0 diém)

1.1. Dung dung dich nudc brom du. Khi sunfuro, axetilen, etilen phan
ng véi nuGe brom nén bi gilr lai, khi di ra khoi dung dich 1a khi metan
tinh khiét.

SO, + Br, + 2H,0 — H,80, + 2HBr
CQH?. e 2Br3 o 4 C-zHgBl'q
G,H, + Br, - C,H,Br,

0,5

1.2. a) Cho Na,COj; vao dung dich FeCl, : Tao két tha tring
Na,CO; + FeCl, — 2NaCl + FeCO,d
b) Cho Na vao dung dich CuSO, : Tao bot khi va két tha mau xanh lam
2Na + 2H,0 — 2NaOH + H,T
2NaOH + CuSO, — Cu(OH),¥ + Na,SO,
¢) Théi SO, dén du vao dung dich KMnO, : Mau tim cia KMnO, nhat
dan t6i mat mau
550, + 2KMnO, + 2H,O0 — 2MnSO, + K,S0, + 2H,SO,
d) Cho Ba vao dung dich Na,SO, : Tao bot khi va két tia mau tring
Ba + 2H,0 — Ba(OH), + H,T
Ba(OH), + Na,SO, — 2NaOH + BaSO,

1,25
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1.3.a) 2KMnO, + 16HCI — 2KCI + 2MnCl, + 5C1,T + 8H,0 1,25
FeS + 2HCl — FeCl, + H,ST
Na,SO; + H,S0, — Na,SO, + SOZT + H,0
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,
b) Khi A tac dung khi D :
H, + Cl, - 2HCI
Khi B tdc dung khi C :
2H,S + SO, — 3S+ 2H,0
Khi A tic dung khi B trong nudc :
4Cl, + H,S + 4H,0 — 8HCI + H,S0,
Khi A tic dung khi C trong nudc :
SO, + Cl, + 2H,0— 2HCI + H,S0,

Cau 2. (2 diém)

2.1. a) Khéi lugng chét rin giam chinh la khéi luong oxi trong oxit 1,0
= mg = 4,8 gam

Do d6 khai lugng sat trong oxit la: 16 — 4,8 = 11,2 (gam)

Goi cong thiic cia oxit sit 1a Fe,O, taco: x.% = y.ﬁ =>X:y=2:3

Viy oxit sit 1a Fe,0,

b) (1) Fe,O; +3C0 ——s 2Fe +3CO,
(2) Fe+2HCl - FeCl, + H,

(3) FeCl,+2Cl, ——s 2FeCl,

(4) FeCl, + 2NaOH — Fe(OH), + 2NaCl
(5) FeCl; + 3NaOH — Fe(OH); + 3NaCl
(6) 2Fe(OH), + O, + H,0 — 2Fe(OH),
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(7) 4Fe(OH), + O, ——> 2Fe,0; + 4H,0

(8) 2Fe(OH); ——> Fe,0, + 3H,0

2.3.a) TU neg, =ny o = s6 nguyén tir H gdp doi s6 nguyén tir C
Theo dé bai chi ¢6 C,H, va CgH,,0; 12 phii hop
Phuong trinh phan tng chdy :
C,H, + 30, —» 2C0O, + 2H,0
C(,HI-_,O(, + 602 —)6(:02 - 6H20

2.2. Hoa 5 g6i bot tring vao nudc ta thu duge 5 dung dich mudi. 1,0
Cho timg dung dich mudi doi mot tac dung véi nhau ta thu duge bang sau :
NaCl Ba(HCO3)2 N32003 MgC[z N32804
NaCl - - - - -
Ba(HCO,), | - - A - 1A
N82C03 - J’ = 'l' -
MgCl, = = 4 = -
N32804 - J« — - o
Tir két qua ta nhan ra NaCl la chat khong c¢é hién twgng gi. Nhém (1) thu
duge hai két taa 1a Ba(HCO;), va Na,CO; ; nhém (2) thu duge 1 két tha la
MgCl, va Na,SO,.
Pun néng hai chat ¢ nhém (1), thu duogc két taa la Ba(HCO,),, chét con lai
la Na,CO;. Cho Na,CO; vao hai chit ¢ nhém (2), thu duge két tha la
MgCl,, chat con lai 1a Na,SO,.
Na,COj; + Ba(HCO;), — 2NaHCO; + BaCO3d
Na,CO; + MgCl, — 2NaCl + MgCO;d
Na,SO, + Ba(HCO,), — 2NaHCO; + BaSO,{
Ba(HCO;), = BaCO;d + CO,T + H,0
1,0
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Tir hai phuong trinh trén chi ¢6 C,H, la thoa man dé bai
(nozph:'ml.'mg=l'5 Nco, )
PTHH diéu ché rugu etylic :

C,H, + H,0 12%4, C,H.0H

b) Trong 100 ml rugu 96° ¢6 96 ml rugu va 4 ml nuée
Trong 10 Ml 2 K s ST | I A

My = 9,6.0,8 = 7,68 (gam) = Npou = 0,167 (mol)
My = 0,4.1 =04 (gam) = ny o = 0,022 mol
2Na + 2H,0 — 2NaOH + H,
2Na + 2C,H;OH — 2CG,H;ONa + H,

Ny, = % (0,167 + 0,022) = 0,094 (mol)

= Vi, =0,094.22,4 = 2,106 (lit).

Cau 3. (2 diém)

3.1. Goi CTHH ctia khodng vit 1a K,Mg,H,0,A,
%A = 100% — 14,06% — 8,66% — 34.6% — 4,33% = 38,35%
14,06 866 433 346 3835

=X:y:zt:a=

39 24 1 16 a
3 e
x:y:z:t:a=0,3{5:().3#&3:'4.33:2.]6:38’5 :=l:l:|2:~"é.:mﬁ5
d a

Do téng s6 nguyén tir trong phan tir khong qua 25 nén :
x=y=],z=12,t=6
a.A

YDA = 100% = 38,35%
304+24 + 12+ 6.16 + Aa

= Aa=10637trongd6a<25-(1+1+12+6)=5
Chico a=3va A =355 (clo) la phu hgp
Viy cong thic cia khodng vat 1a KMgH,,04Cl; hay KC1.MgCl,.6H,0.

1,0
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3.2. Goi x, y 1a s6 mol cua ankan (C H,, , ») va anken (C H,,,) trong hon
hop A

C,H», 2+ 0, = nCO, + (n + 1)H,0

X nx (n+ 1)x (mol)
CmHZm + 02 —> mCOZ + mH30
b my my (mol)

Ny,o =NX+X+mMy=a; ngo, =NX+my=>b

1
s
X

= —=1+

2
b n

% c6 gid tri 16n nhat khi n = I, m = 2 13 ankan va anken don gian nhat
% ¢6 gid tri nho nhit khi n, m vo ciing 16n

Vijl)flﬂt%ﬂl+L

1,0

145
X
Cau 4. (2 diém)
0,3 5.6
= — =015 ); B e | ) |
a) Ny, > (mol) ; ny 24 (mol)

Hén hop Y gém 3 chét nén ¢6 hai trudng hop :
Truwomg hop 1 :' Y gobm CHy, C,Hg va H, du
Goi s6 mol GHy lax, tac6 : ny = ney, +X + (0,15 - x) = 0,25

= ncy, = 0,1 mol

Khai luong hén hop X la: m=0,1.16 + 28x = x = m=19
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M % 2 015 506 fa 66 40 Do n®

<0,15hay 1,6<m <58

Truomg hop 2 :'Y gébm CH,, C,H, va C,H, du (x mol)

Tacé:ny=ney, +0,15+x=0.25= ncy, =0,1 =X (mol)

Khai lugng hén hop X 1a: m = (0,1 = x).16 + 28.(x + 0,15) =58 + 12x

m-35,8
=X =
12
m-35,8

MaO<x<0,Inéntacé:0< <0, hay 58<m<7,0
b) = Khi m = 3 gam, gid tri m &ng véi truong hop (1) 1,0
Trong hén hgp Y ¢6 : 0,1 mol CH,, x = =50 = 0,05 Ia s6 mol cua C,Hg,
s6 mol H, trong Y 12 0,15 = x = 0,15 - 0,05 = 0,1 (mol)
— Khi m = 6,4 gam, gid tri cia m ting véi truong hop (2)

Tacéx= 222 005
Trong hén hgp Y ¢6 :

0,1 = 0,05 = 0,05 mol CH, 0,15 mol C,Hg va 0,05 mol C,H, du

Cau 5. (2 diém)
a) Goi a la hod tri cua kim loai M 0,5

Fe + 2HCl — FeCl, + H,T (1)

M + aHCl — MCI, + 0,5aH,T (2)

2Fe + 3Cl, —— 2FeCl, 3)

M +0,5aCl, —— MCI, (4)
b) Goi s6 mol Fe va M trong hén hgp X 14n luot 1a x, y

Theo (1) va (2),tac6: ny, =x+0,5ay = % =0,35 (N
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Theo (3) va (4), tacoh: HCH = I,SX + O.Sa}" = 282’44

»

Theo baira,tacd : y = 4x (I1I)
(vi ti 1¢ sO nguyén tir chinh Ia ti 1¢ s6 mol)

Giai hé (I), (), (III), tadugc : x=0,05;y=0,2;a=3

Thé tich khi clo di hod hop véi M 1a : 0,5.3.0,2.22,4 = 6,72 (lit)

=0,375 (I

1,0

¢) Khi m = 8,2 gam thi my,;= 8,2 - 0,05.56 = 5,4 (gam)

Khéi luong mol ctiaM la: M = 3—: = 27 (g/mol)

k

Vay kim loai M 1a nhoém (Al).

0,25

d) Trong m/10 gam hén hop X ¢6 0,005 mol Fe va 0,02 mol Al

Al + NaOH + H,0 — NaAlO, + %H?_T

Thé tich H, thu duge 1a : 0,02.1,5.22,4 = 0,672 (lit).

0,25

Ppé so 8

Cau L. (1,5 diém

1. Phuong trinh hod hoc :
Si0, + Na,CO; ——%_; Na,SiO, + CO,

Si0, + CaCO, ——*® , (CaSi0, + CO,

0,5

) Myq mugi sunfar + Mdd NaHCO, > M dq saue NG 10 MuGi sunfat kim loai

kiém la mudi axit (MHSO,) do ¢6 su thodt khi CO, nén lam giam khoi
lugng dung dich sau khi pha trdn.

2MHSO, + 2NaHCO; — M,S0, + Na,S0, + 2C0O,T+ 2H,0
M3504 + Bﬂ.Clz — BdSO4 + ZMCI

i)
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bat s6 mol cia MHSO, 1a x mol

26,4.50 _ CE, A 13,2
M+97

Theo dé bai: 0,1 <x<0,12= 13 <M< 35 = M =23 (Na) la phii hop
Vay cong thite cia mudi sunfat 1a NaHSO,
b) 2NaHSO,; + Fe — Na,SO, + FeSO4+ H,
8NaHSO, + Fe;04 — 4Na,SO, + Fe,(SO,); + FeSO, + 4H,0
2NaHSO, + 2Fe(OH), = Na,SO, + 2FeSO, + 3H,0
NaHSO, + NaAlO, + H,0— Na,SO, + AI(OH),
C6 thé : 6NaHSO, + 2A1(OH); — Al,(SO,); + 3Na,SO, + 6H,0

(M+97)x =

Cau II. (2,25 diém)

1. Trich cdc miu thir va danh dau. Lin lugt cho cdc méu thir tic dung véi
nhau timg doi mot, ta ¢6 bang két qua sau :

MgCl, | NaHCO; | H,SO, BaCl, NaCl | NaOH
MgCl, | - = 8 = | = [ 4
NaHCO, - - T - - -
H2504 - T = ’l’ - =
BaCl, - - \ - - -
NaCl - - - - - -
NaOH \’ - - - - -
— Miu thir nao khi cho vao cdc mau thir kia tao duge 1 két tua la NaOH,
MgCl,, BaCl,.
— Mau thtr nao khi cho vao cidc mau thir kia tao 1 chét khi thodt ra la
NaHCO;.

— Madu thir ndo khi cho vao c¢dc méu thir kia tao duge 1 chat khi va 1 két
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tha 1a H,SO,, chat twong tng 1a NaHCO, va BaCl,.

— Khong ¢6 hién tugng gi la NaCl.
2NaOH + MgCl, - Mg(OH),+ + 2NaCl
H,SO, + BaCl, — BaSO, + HCI
2NaHCO, + H,S0, — Na,SO, + 2H,0 + 2CO,T

— Phén biét NaOH, MgCl, : C6 can va nung néng 1 miu NaHCO;, hoa

mudi thu duge vao 2 mdu thur ndy, néu cé két tia tao duge la MgCl,,
khong c6 hién tugng gi la NaOH.

2NaHCO; —“— Na,CO; + CO, + H,0
MgCl, + Na,CO; — MgCO; + 2NaCl

2. Dun néng Al trong O, : 4Al + 30, —— 2A1,0,
_ 108 _
Ny = 5 =04 (mol)

Phuong trinh hod hoc :

Al + 3HCI — AICI, + %H_,_

2A1 + 3H,50, - Aly(SO,); + 3H,

Al,O; + 6HCI - 2AICI; + 3H,0

AlLO; + 3H,S0, — Al,(SO,); + 3H,0
bit s6 mol H,SO, 1a x = s6 mol HCI 1a 2x

Mudi thu duge 1a hén hop : Aly(SO,); : % mol va AlCl; : Emol

3

Bao toan nguyén t6 Al, ta ¢6 : 2%+2—; =04=>x=03

Khoéi lugng mudi khan :
Maicly; ¥ MALL(504); = Mal + Mgge axit

= 10,8 + 0,3.96 + 0,3.2.35,5 = 60,9 (gam)
Theo dé bai : m + 44,34 =609 = m=16,56(g)

2,0
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Theo dinh luit bao toan khoéi lugng, ta c6 :
m-10,8 16,56-10,8
Mo, = =

=0,18 (mol
, 3 (mol)

=> S6 mol Al dtrong A la: 0,4-%.0, 18=0,16 (mol)

= S6 mol khi H, thodtra la: % 0,16 = 0,24 (mol)

Vay thé tich khi H, ¢ dktc 1a : V=0,24.22.4 = 5,376 (lit)

5,04

4 = 0,225 (mol)

3. S6 mol SO, =

2M + 2nH,S0, —"— M,(S0O,), + nSO, + 2nH,0
0,45

0,225 (mol)

n
0.45_34_, 56,
n M 3

Nghiém phu hgp:n=3; M =56

S6 mol Fey(SO,); = % s6 mol Fe = 0,075 (mol)

Khai lugng Fe,(SO,); = 0,075.400 = 30 (gam) < 42,15 gam chat rin
=> Cht rin thu dugc 1a tinh thé ngdm nuée : Fe,(SO,);.xH,0

42,15-30

= ——=0,075=>x =9 ; Vay chilt rin X 12 Fex(50,);9H,0
X

1,0

Cau IIL (1,5 diém)

1. Din hén hop khi qua binh dung dung dich Ca(OH), du, khi O, khong
tham gia phan img thodt ra, thu 1dy O, ; HCI va CO, bi hap thu hét :

2HCl + Ca(OH), — CaCl, + 2H,0

CO, + Ca(OH), » CaCO4+ + H,0
Loc ldy két tua, hoa tan hét trong dung dich HCI du, thu khi CO, thoét ra :

1
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CaCO; +2HCl — CaCl, + H,0 + CO,T

Co6 can dung dich chira CaCl,, Ca(OH), dén khan, sau d6 cho tic dung véi
H,SO, dun néng, thu khi HCI thodt ra.

Ca(OH), + H,S0, —“— CaSO, + 2H,0

CaCl, + H,S0, —“— CaSO, + 2HCI®

2. Mp = 19.2 = 38 (gam/mol) 1,5
So d6 dudng chéo :

Myo. =46 8
NO, \._. /

Mp =38
Myo= 30~ N8
= Nng, : Mo = 1= nyg, = nno = 0,02 (mol)
Cac PTHH xay ra khi bom khi B vao nuéc :
2NO + O, —» 2NO, (1)
4NO, + 0, + 2H,0 - 4HNO;  (2)
nNo, (1) = Pno = 0,02 (mol)
NNO,(2) = N0, (1) ¥ NO, = 0,02+0,02=0,04 (mol)

4

=0,036 (mol) > ng, phin mg = 0,03 mol

Mgung dich = Mnude ban ddu + MUNOy ~ MH,0(2)
=80+ 0,04.63 - 0,02.18 = 82,16 (gam)

0,04.63

= C%(HNOy) = “2=-=.100% =3,07%

Cau IV. (2,0 diém)

1. Theo hinh vé 4.12 trang 122 sidch gido khoa Hod hoc 9. 1,75
CaC, + 2H,0 — Ca(OH), + G;H,
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2. Theo dé bai : dyy. =29 = Mx =29.4=116

» 2 =, - nc‘jll‘? 2
Sir dung so d6 dudng chéo = ——== 3
Ny,

Cic phuong trinh phan (g xay ra :

GH, + H, - GH, (1
GH, + 2H, — G,Hy 2)
CH, + Ag0 — C,Ag,l + H,0 3)
C,H, + Br, - C,H,Br, (4)
2C,Hg + 70, —— 4CO, + 6H,0 (5)
H, + %oz — 5, H,0 6)

a) Tir dir kién dé bai, suy ra thanh phan cac hén hop :
Y : C,H,, G Hg, GH, du, H, du; Z : C,H,, C,Hg, H, 3 T : C,Hg, H,

b) S5 mol CyH, (g, = 56 mol CAg, = % = 0,03 (mol)

S6 mol C,H, = s6 mol Br, = 0,03 (mol)

S6 mol C,H, = % s6 mol CO, = 0,02 (mol)

Tir (1) va (2) = S6 mol C,H, ban diu = 0,03 + 0,02 + 0,03 = 0,08 (mol)

$6 mol H, ban ddu = 2 s6 mol C,H, ban ddu = 0,12 (mol)

2
S6 mol H, tham gia phan ting = 0,03 +0,02.2 = 0,07 (mol)
T L 26.0,08 +2.0,12
Tac6: Wy Wy (;03; 0,03+0,02+(0,12-0,07)
=22 _ 1785

]

2,25
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Cau V. (1,25 diém)

1. a) Ché nho iot thdy xudt hién mau xanh dac trung do trong khoai lang
¢6 chira tinh bot, tao phan ing mau véi iot.

b) C6 hién tugng déng von sira do trong sita ¢6 1 s protein dong tu khi
ti€p xic vi moi trudng axit.

¢) Miu cao su tan tao thanh dung dich nhét do cao su 1a polime tan duge
trong dung méi hitu co : xang, benzen, dau hoa, ...

0,75

115.10 ~ 11,5 (ml)

C,HsOH =

2.
11,5.0,8

e =5,75 (mol)

Vi,0 =115-11,5=103,5 (ml) = ny, ¢ =

C,HOH + 0, —MNgim , cH.COOH + H,0
% X X x (mol)

Cho A tic dung véi Na :

CH,COOH + Na — CH,COONa + %Hz

X X (mol)
H,0 + Na — NaOH + %Hg

(5,75 + x) (5,75 + x) (mol)

C,H,OH + Na—> C,H,ONa + %Hz

0,2-x) (0,2 =x) (mol)
Kh6i luong chit rin khan 1a :
82x + 68.(0,2-x) + 40.(5,75 + x) = 251,7
x=0,15
Hiéu suat qua trinh 1én men gidm :
H =%.I00%= 5%
0,2

]

1,75
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Cau VL. (1,5 diém)

5084 0.16 (mol) ;

a) Theo dé bai : ngq, = >5 4 ;

N0 = % = 0,19 (mol) ; ny,y = 0,04 mol

TacésodéchiyX: X + O, » CO, + H,0
Ap dung PLBTKL, ta c6 :
mg, =0,16.44 +0,19.18 - 3,74 = 6,72 (gam) = ng, = 0,21 mol

Goi a, b, ¢ lan lugt l1a s6 mol cua CH;COOH, CH;COOC,H,, C,H,OH
Bao toan nguyén t6 O,tacé:2a+2b +c¢ =0,16.2+0,19-0,21.2=0,09
Hay : 2a+2b +¢ =0,09 (D
PTHH cua phan (ing gitta X vdi dung dich NaOH :
CH;COOH + NaOH — CH;COONa + H,O
a a a (mol)
CH;COOC,H, +NaOH —> CH,COONa + C,H,OH
b b b b (mol)
Theo dé bai : 40[0,04 — (a+ b)] + 82(a+b)=2.86
= a+ b=003 (1)
Mit khic : CCHOHcé6s6mol:b+¢=005 (1)
Giai hé 3 phuong trinh (I), (II) va (IIl) = a= 0,01 ; b=0,02; ¢ =0,03
Theo dé bai : myg, o x = 3,74 gam
< 0,01.60 +0,02.(59 + MCIH,. )+ 0,03(17 + Mcx”}r )=3,74

=5 MCxHy =29 ( C,Hg=) ; Vay cong thitc phan tir cia ancol 1a C,H;OH

1,0

0,01.60
3,74

%mC|I3COOC2“5 = 0130§88.100% =47,06% 5 %mczuﬁou = 36,9%.

0,5
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Bai 1. (2 diém)

1. Cic chat hoa tan dugc trong dung dich HCl du :
BaO + 2HCI — BaCl, + H,0O
CaCO; + 2HCl — CaCl, + H,0 + CO,
2Al + 6HCI — 2AICI; + 3H,
Al,O; + 6HCl — 2AICI; + 3H,0

Céc chat hoa tan duge trong dung dich NaOH dur :
BaO + H,O— Ba(OH),
2Al + 2NaOH + 2H,O — 2NaAlO, + 3H,
Al,O; + 2NaOH — 2NaAlO, + H,0

NaNO; tan dugc trong ca hai dung dich nhung khong c¢6 phan ing xay ra.

1,0

1,792
2 CO’:- m —008( Ul)

Tac6: M, = 4,297. My, = 4,297.32 = 137,5 (/mol)
2.75
=212 0,02 (mol
=M= 1375 {0l

Theo dé bai, ta ¢6 : dot chdy 1 mol A tao ra x mol C
D02 Mol A 0,08 mol C

=>X= L1 =4 nguyén ur C.
002

Cong thirc phan tir ciia A : C;HgO,N,Cl, (z, t nguyén duong)
M,=4.12+8.1+16.z+ 14.t + 35,5t = 1375

hay 16z + 49,5t = 81,5

Chicét=1 vaz=2lathoa man.

Vay cong thitc phan tr cia A 1a C;H4O,NCI

1,0
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Bai 2. (2 diém)

17,92 1,0
. Ny = —— =0,8 (mol
> 993 kma)
Theo dé bai, ta ¢6 : s6 mol C;Hg (x mol), C;H, (x mol), C3H, (3x mol),
G,H, (2x mol), H, (9x mol), vGi x = % = 0,05
Mpgnhop x = 0,05.(44 + 52 + 3.40 + 2.28 + 9.2) = 14,5 (gam)
Ap dung dinh luat bao toan khéi luong, ta ¢6 :
my = my va khoi lugng binh brom ting m = my —my,
2

mhén hop Z = Md.nz = 4,5833-4. ﬂ - 5,5 {gam)

i 22,4
Vay khoi lugng binh brom tang la: m = 14,5 - 5,5 =9 (gam)
Ta c6 : Téng s6 mol lién két © trong hén hop X 1a :
3nc,u, +2ncy, + ne,n, =3.0,05+2.0,15+0,1 =0,55 (mol)
Moéi phéan tir H, hay Br, khi cOng vao thi déu phd v 1 lién két n
= Téng s6 mol lién két m bing téng s6 mol cua H, va Br,
Ma My = Ty = 2.14,5 =29 (g/mol) = ny = 249 =(,5 (mol)

ﬂY 29

“Haph;'m img SNy =Ny = 0.8 - 0,5 = 0,3 (mﬂl)
= ng, =0,55-0,3=0,25 (mol).
2. Tir phan tmg (1), (3) = A la mudi ctia hidroxit ludng tinh, chon A 1a | 1,0

NaAlO, ; B la axit manh
T (3) = G 1a CO, ; Tir (3), (4) = H la NaHCO; ;

Tir (4) = mubi I 1a mudi axit chia axit manh va tao ra mudi C cua axit
manh B nén B 12 axit manh nhiéu nic, chon B 1A H,S0,
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Nhu vay C 1a Na,SO,, D 1a Aly(SO,);, E 1a Na,CO;, F 1a AI(OH);, I ¢6
thé 1a KHSO,

Tir (5) = L 1a muéi cacbonat, san phim ngoai CO, con tao ra oxit, do dé
L 1a muéi cacbonat c6 tinh khir, chon L la FeCO,
Cac phuong trinh hod hoc :
2NaAlO, + 4H,S0,— Na,SO, + Al,(SOy); + 4H,0
Al5(SO,); + 3Na,CO; + 3H,0 — 3Na,SO, + 2AI(OH); + 3CO,
NaAlO, + CO, + 2H,0 — AI(OH); + NaHCO,
2NaHCO; + 2KHSO, —» K,SO, + Na,SO, + 2CO, + 2H,0
2FeCO, + 4H,S0, dac — Fe,(SO,); + 2CO, + SO, + 4H,0

Bai 3. (2 diém)

1. Nco, = % = 0,15 (mol)

’

Oxit M khong phan tmg v6i CO ; chit rin Y gém sat, oxit sit va oxit M ;
Y phan tmg véi HCI tao sat(Il) clorua, sat(IIl) clorua va clorua ctia kim
loai M (dung dich Z) ; Dung dich Z phan tmg v6i NaOH du duoc két tha
T dé ngoai khong khi thu dugc bazo duy nhat la Fe(OH); (trong khong
khi Fe(OH), bi oxi hoa thanh Fe(OH);)

So d6 phan g :

(Fe,0p, M0 —2  (Fe, oxit sit, M,0,) —2%5 (FeCl,, FeCl,,

MClapa)

_tNaOH, e(OH), + Fe(OH), —-225 Fe(OH),

52.1
“FE(OH]_; — W — 0.3 (mOI)

Goi s6 mol oxi trong M,0,, 1a x

Ap dung dinh luat bao toan nguyén t6 = S6 mol Fe trong Fe,0, ban diu
1a 0,3 mol.

- #*
No (coyt No(Fe,05) X =No(co,) + NoH,0) *)

1,25
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NH Hey = MH(H,) + MHH,0)
3 " 1
= NoH,0) = NH,0 = 3 NH(H,0) = 5 (nya — 2.0y, )
Thay ny= 1,3.1 = 1,3 mol ;
1,12

Ny, = mz 0.05 (mol) ta dugc ngyy,0) = 0.6 mol
Tu (*)=0,15+0,153+x=0,152+0,6 =x=0,3
0,3

MEe,0, = T.lﬁo =24 (gam) ; my o, =69,9 - 24 =459 (gam )

= %—.(Ma-ﬁ- lﬁh)=45,9:>M.% =137

Chi cé nghiéma=b=1 va M = 137 (Ba) la thoa min
Viy Oxit M la BaO

2. Cho quy tim vao 1 lugng nho hén hgp trén, quy tim chuyén mau do | 0,75
chitng 16 hén hgp ¢6 CHy;COOH. Cho hén hop trén tac dung véi kim loai
c6 do hoat dong trung binh réi c6 can dung dich thu duge phdn hoi A
goém C,H;OH, CH,COOC,Hs. Oxi hod A bang CuO (dun néng), sau dé
thue hién phan (ng tring guong, xuat hién két tha bac mau tring ching
t6 hén hgp c¢6 C,HsOH. A cho phan tng véi lugng kiém du réi ¢o can thu
dugce rugu, nhan ra rugu nhu trén chimg t6 hén hop ¢6 CH;COOC, Hs.
C,HsOH + 2Cu0 —CH,CHO + Cu,0 + H,0
CH;CHO + Ag,0 — CH;COOH +2Ag
CH,COOC,Hg + NaOH — CH;COONa + C,H;OH
Bai 4. (2 diém)
1. Phuong trinh phan img hod hoc xay ra: 0,75
2Na + H,S0,— Na,SO,+ H, (1)
Mg + H,SO,— MgSO,+ H, (2)
2Al + 3H,S0, - Aly(SO,); + 3H, 3)
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Ba(OH), + H,SO,— BaSO4+ 2H,0 “4)

Ba(OH), + Na,SO,— BaSO, + 2NaOH (5)
Ba(OH), + MgSO, — BaSO, + Mg(OH), (6)
3Ba(OH), + Al,(SO,); — 3BaSO, + 2AI(OH), (7)
NaOH + Al(OH); — NaAlO, + 2H,0 (8)
Mg(OH), - MgO + H,0 )
2A1(OH); —» Al,O;+ 3H,0 (10)
n & . _ 0,75
2. Dé khoi lugng két tua Z cuc dai thi lugng Ba(OH), dung vira du
NH,s0, = 240. % =0,6 (mol) ; ny, = % =0,5 (mol) ;
Ni,50,(4) = 0.6 = 0.5 =0,1 (mol)
Goi s6 mol Na, Mg, Al lan lugt lax, y, z
Theo dé bai, ta c6 : 23x + 24y +27z=11,3 (I
T (1),(2),3)=>05x+y+1,52=0,5 (1I)
Khoi luong Z la khoi lugng ciua BaSO,, Mg(OH), va c6 thé c6 AI(OH),
= my = 233.0,6 + 58.y + 78.(z - x) = 156,3 (11T)
Giaihe (D), AN, (D =x=0,1;y=0,15;z=0,2
Jomyy, = % 100%= 20,35% ; Yomy, = L 100% = 31,86% ;
Gomy = 100% — %emy, — %my, = 100 - 20,35 - 31,86 = 47,79%.
0,5

3. nBﬂ(OH}z phan tmg = }:“gﬁc sunfat trong dung dich = 0,6 mol

sy I g
0,5

0,2-0,1

Chit ran T gobm 0,6 mol BaSO, ; 0,15 mol MgO vi mol Al,O,

= m =0,6.233 + 0,15.40 + 0,05.102 = 150,9 (gam)
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Bai 5. (2,0 diém)

1. Cic phuong trinh hoa hoc : 0,75
HCOOH + NaOH — HCOONa + H,0 (1)
CH,;COOH + NaOH — CH,COONa + H,0 (2)
CH:!:CHCOOH + NHOH - CH2=CHCO0N3. + HIO (3)
(COOH), + 2NaOH — (COONa), + 2H,0 (4)

HCOOH + %02 - CO, + H,0 (5)
CH,COOH + 20, — 2CO, + 2H,0 (6)
CH,=CHCOOH + 30, — 3CO, + 2H,0 (7)
(COOH), + %02 — 2CO, + H,0 (8)
C02+ Bﬂ(OH)z —> BﬂCOs + Hzo (9)

1,25

2. Coi hén hgp X gém hai phin C,H, va COOH
I mol COOH tham gia phan tmg tao COONa khoi luong ting 22 gam
A0 i s A 6,47 - 4,6 = 1,87 (gam)

= a = —— = 0,085 (mol) hay 3,825 gam COOH

Do d6 khaéi lugng C,H, trong X 1a 4,6 — 3,825 = 0,775 (gam)
Hay 12x +y =0,775 (D

13 ¥+0.085

Khi dot chdy hén hgp X tao ra (x + 0,085) mol CO, mol H,O

Theo phuong trinh (9) va dé bai, ta ¢6 :

Myung dich gidm = mB.aCl[)3 e (mC(j3 +'“H30) = 19,62

= 197(x + 0,085) — 44.(x + 0,085) — 18. w = 19,62

i

Hay 153x - 9y = 6,96 (IT)
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Giai hé (I) va (II) ta duge x =0,0534 ; y =0,1343
Khoi lugng két tha thu duge :
m = 197(0,0534 + 0,085) = 27,26 (gam)

Pé sd 10
Cau l
1. (1 diém)
a) Dung dich X : Al,(SO,);, CuSO,, FeSO,, H,SO, : Chdtrin Y : Cu 0,25

Dung dich Z : NaAlO,, Na,SO,, NaOH ; Két tia M : Cu(OH),, Fe(OH),
Chit rin N : CuO, Fe,0; ; Chat rin P : Cu, Fe ; Két tia Q : AI(OH),

b) AlLO, + 3H,50, — Al,(SO,); + 3H,0 0,25
F6203 + 3H:;_SO4 o Fc2(504)3 + 3H20
Cu + Fe,(SOy4); = CuSO, + 2FeSO,

6NaOH + Al,(SO,); = 2AI(OH); + 3Na,SO, 0,25
NaOH + Al(OH); — NaAlO, + 2H,0

2NaOH + FeSO, — Fe(OH),{ + Na,S0,
2NaOH + CuSO, — Cu(OH),4 + Na,SO,

o 0,25
Cu(OH), ——> CuO + H,0

4Fe(OH), + 0, ——> 2Fe,0; + 4H,0
CuO +H, —— Cu+H,0

Fe,0; + 3H, ——> 2Fe + 3H,0
CO, + NaOH — NaHCO,
CO, + H,0 + NaAlO, — AI(OH);4 + NaHCO,

248



2. (1 diém)

Mg + 2AgNO; — Mg(NOy), + 2Agd 0,25
Mg + Cu(NO3), = Mg(NOy), + Cud
Fe + 2AgNO; — Fe(NOy), + 2Agd
Fe + Cu(NO;), = Fe(NO;), + Cud
Chat rdn A : Ag, Cu, Fe ; Dung dich B : Mg(NO,), ; Fe(NO,),

Cho chit rin A vio dung dich HCI du, thu dugc phén chat rin la kim loai | 0,25
Cu, Ag va phéin dung dich la FeCl, va HCI.

Fe + 2HCI — FeCl, + H,
Cho NaOH du vao phian dung dich, thu duge két tia la Fe(OH),.
NaOH + HCI - NaCl + H,O

2NaOH + FeCl, = Fe(OH),d + 2NaCl
Nung két tha ngoai khong khi dén khéi lugng khong déi, cho luéng khi
H, du di qua chét rin nung néng, thu dugc Fe.

4Fe(OH), + O, ——> 2Fe,0; + 4H,0

Fe,0; + 3H, ———> 2Fe + 3H,0

Nung 2 kim loai trong khong khi t6i khoi lugng khong déi thu duge chat | 0,25
rin gobm CuO va Ag. Cho chat rdn sau phan tng vao dung dich HCI du
thu dugc kim loai Ag.

2Cu + 0, ——> Cu0

CuO + 2HCl - Cu(Cl, + H,O

Cho dung dich NaOH du vao dung dich sau phan ting thu dugc két taa, | 0,25
loc 14y két tha dem nung ngoai khong khi t6i khéi lugng khong déi, cho

luéng H, du di qua chét rin, nung néng thu duge Cu tinh khiét.
NaOH + HCl - NaCl + H,0
2NaOH + CuCl, — Cu(OH),¥ + 2NaCl

249



Cu(OH), —— CuO + H,0

CuO +Hy, — 5 Cu+H,0

Cau 2
1. (1 diém)

Goi cong thirc téng quat ctia X, Y 1a CHO, (x,y,z € N 0,25
Taco: My y =46 12x +y + 162 = 46

_46-(12x+y) = 0—14

16 ’ 16 -

= Z

Choz=1= 12x +y =30 (C,Hy) 0,25
Choz=2= 12x +y = 14 (CH,)
Viy CTPT clia X, Y ¢6 thé 1a C,H,O hoidc CH,0,.

ViY phan tng v6i Na, lam do quy tim nén Y ¢6 nhém COOH 0,25
= CTPT cta Y la CH,0, ; CTCT : H-COOH
PTHH : 2HCOOH + 2Na — 2HCOONa + H,

X phan ting vé6i Na, X phai ¢c6 nhém OH = CTPT ctia X 1a C,H,0 0,25
= CTCT ciia X 1a CH;-CH,-OH
PTHH : 2CH,~CH,~OH + 2Na — 2CH;~CH,~ONa + H,

2. (1 diém)

PTHH diéu ché polietilen (PE) : 0,25

CH,~CH,~OH H,50;. 170°C

nCH,=CH, —2-“X5 (CH, =CH,J,

Diéu ché poli(vinyl clorua) : 0,25
CH;-CH,-OH + 0, —Me18dm_, cH COOH + H,0
CH,COOH + NaOH — CH,COONa + H,0
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CH,COONa + NaOH —&%-C_; CH, + Na,CO,

2CH, —3%°C , CH=CH + 3H,

0,25

CH=CH + HCl — CH,=CHCI

n CH,=CHCl —2:-X 5 (CH, = CHCl3,

0,25

Cau 3
1. (1,25 diém)

Khi X khong mui, lam duc dung dich nuéc voi trong la CO,
Dung dich muéi Na lam do6 quy tim (méi truong axit) phai 1a NaHSO,

(Céc mud6i Na khdac khong lam d6i mau quy tim hodc quy tim déi mau
xanh). Cic chit thoa man diéu kién la :

0,25

Ciéc chat thoa man diéu kién la :
+C02+Hzo

NaOH —%2_; Na,CO0, 7 > NaHCO, «—— Ba(HCO,),

| [ e

NaAlO, — 20 o Aj0H), BaCO, —50: , paso,

Ciéc chit c6 cong thirc tuong tng nhur trén.

0,25

PTHH : 2NaOH + CO, — Na,CO; + H,0
Na,CO, + CO, + H,0 — 2NaHCO,
2NaOH + 2Al + 2H,0 — 2NaAlO, + 3H,
NaHCO; + NaOH — Na,CO; + H,0

0,25

NaAlO, + CO,(du) + 2H,0 — AI(OH);d + NaHCO,
3Na,CO; + 2AICI; + 3H,0 — 2A1(0H);4 + 6NaCl + 3CO,
2NaHCO; + Ba(OH),(du) — BaCO3l + Na,CO, + 2H,0

0,25

BaCO, + 2NaHSO, — BaSO,{ + Na,SO, + CO,T + H,0
Ba(HCOy), + 2NaHSO, — BaSO,{ + Na,SO, + 2CO,T + 2H,0

0,25
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2. (0,75 diem)

(CGHIU'Oﬁ)n + ﬁHzO _M“‘) nC6H|206

CoH 10 —ItI s 2C,H;OH + 2C0,

So d6 : (C¢H,,05), — 2nC,H;OH
162n 92n (gam)
9 m (kg)

0,25

_92n9 _46 kg)

=M=T6n 9

Vi H = 72% nén m, g, g ¢ = % = 3,68 (kg) = 3680 gam

0,25

v, =3680 _ 4600 (ml)

0,8

_ 4600.100 _ _ 2
rugu 46° = T = 10 000 (ml) = 10 lit

Cau 4
1. (1,5 diém)

Goi cong thifc tdng quat clia oxit sit 12 Fe, Oy (x,y € N

4FeCO; + 0, —"— 2Fe,0; + 4CO, (1)

-2y
2

lﬂ

Fe,O, + o » xFe,0; )

0O,

0,25

Nge,0, = % = 0,05 (mol) ; ngy(om), =0.3.0,1 = 0,03 (mol)

» o

Cho CO, vao dung dich Ba(OH), :
CO, + Ba(OH), — BaCO; + H,O (3)
C6 thé 2CO, + Ba(OH), — Ba(HCO;), 4

0,25
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Truomg hop 1 : Xay ra cdc phan tmg (1), (2) va (3)
Theo phuong trinh (1), 3) : Ng.co, = Neo, = Npyco, = 0.02 mol

Theo phuong trinh (1) : ng, o = 5 MFeco, = 0,01 (mol)
= Nge,0, 2) = 0,05 = 0,01 = 0,04 (mol)

Theo phuong trinh (2) : ng, o =%'nF0303 - %.0,04= % mol

0,25

Theo bai ra : Myg, gy = MEeco, + M0, = 9,28 gam

< 002.116 + @ (56x + 16y) = 9,28

= x:y=16:31 (loai)

0,25

Truomg hop 2 : Xay ra phan dng (1), (2), (3), (4)
Theo phuong trinh (3) :

ncoz{:;) = anC()3 = 0,02 mﬂ'l
= Nco, 4) = 20,03 - 0,02) - 0,02 (mol)
= 2 ngg, = 0,04 mol
Theo phuong trinh (1) : ng.co, = Nep, = 0,04 mol

=1 "
NFe,0, = 5 NFeco, = 0,02 mol

= nFc203 (2) = 0.05 o 0.0’2 = 0,03 (m(}l)

0,25

Theo phuong trinh (2) :

2 2 . 0,06
I'IF::’. 3 = ; i nFe203 = ; .0,03 = T mol

Theo bai ra : My, pop = MEcco, + Mg 0, = 9,28 gam

= 0,04.116 + 9¢§£(56x+ 16y) =928 = x: y=3:4

Viy cong thirc oxit sat 1a Fe;0, (oxit sat tir)

0,25
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2. (0,5 diem)

Cho 9,28 gam hén hgp A vao dung dich HCI du : 0,25
FeCO; + 2HCI = FeCl, + CO, + H,0 (5)
0,04 0,04 (mol)
Fe;0, + 8HCl — FeCl, + 2FeCl; + 4H,0 (6)
0,02 0,02 0,04 (mol)
Dung dich B gém : FeCl, 0,06 mol : FeCl; 0,04 mol ; HCI du
0,448
22,4
2FeCl, + Cl, - FeCl, (7)
0,04 0,02 0,04 (mol)

Din

= 0,02 (mo)l khi Cl, vao dung dich B :

Dung dich D ¢6 chifa : npcy, = 0,08 mol ; ng.cy, =0,02 mol 0,25
2FeCl; + Cu — CuCl, + 2FeCl,

0,08 0,04 (mol)
= mg, = 0,04.64 = 2,56 (gam)

Cau s
1. (1,5 diém)

Goi cong thifc tong qudt ctia B1a CH,0, (x,y,z € N") 0,25
no, =0.3mol; ngp, =0,2mol; ny o =0,3 mol
Ap dung dinh luat bao toan khoi lugng :
m; + Mg, = Mg, + My o = m; =4,6 gam
mg g, = 4.6 - (0,2.12 + 0,3.2) = 1,6 (gam) = ng (5, = 0,1 mol

=SHXiyiZ=neitying=02:0,6:01 =2:6:1

= Cong thic thuc nghiém : (GH0), 0,25
=>6m<22n+2=>n<l=>n=1
Viy cong thirc phan tir cua B 1a GGH,O
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Do B Ia san pham ctia phan tng thuy phan nén B ¢6 CTCT la:

CH,CH,OH

Goi cong thic tong quat ciia D 1a C,H,O, (a, b, ¢ N
ng, =0,6 mol; neg, =0,6 mol; ny o = 0,6 mol
Ap dung dinh luat bio toan khéi lugng :
m, + Mg = Mgy, + My o = m; =13 gam
Moy = 18 - (0,6. 12 + 0-.62} =96 (gam) =g (D)= 0,6 mol
=a:b:c=ncinyg:ing=06:01,2:06 =1:2:1

=> Cong thic thuc nghiém cia D la (CH,0),

0,25

Goi cong thirc tong qudt ctia A 1a C,,H, O, (m, n, p € N)
Ap dung dinh luat bao toan khéi luong :

my + ml_l_‘o =mB+mD
= My o =mg+mp-my =46+ 18 - 19 =3,6 (gam)

= ny,o = 0,2 mol

0,25

Ap dung dinh luat bao toan nguyén 16 :

Me 4= Me gy + Me py = 0,2.12 4+ 0,6.12 = 9,6 (gam) => ne = 0,8 mol

My (o) = My g + My ) = My (y,0) = 0.6 + 1,2 -0,2.2 = 1.4 (gam)

= ny = 1,4 mol
Mo A= 19 =meq) + My 4= 19-08.12 - 1,4 =8 (gam)
= ng = 0,5 mol

=>m:n:p=ncing:ing=08:14:05=8:14:5

Do A ¢6 CTPT trung véi CT don gian nhat nén CTPT cua A 14 CgH 505

0,25

n, =0,1 mol ; ng=0,1 mol : ny o =0,2 mol

=>N,:Ngo:ng=01:02:01=1:2:1

0,25
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= A ¢6 2 nhém chiie este, khi thuy phan cho 1 phan tr C,H;OH

D ¢6 2 loai nhém chire va c6 cong thide thuc nghiém la (CH,0), va D la
san phdm cta phan ng thuy phan = k =3
D ¢6 CTPT la C3H,0,

B ¢6 CTCT : CH,-CH,-OH 0,25

D ¢6 CTCT : CH;~CH(OH)-COOH hoidc HO-CH,~CH,~COOH

= A ¢6 CTCT : CH;~CH(OH)-COO-CH(CH,)-CO0-C,H;
hoiic : HO-CH,—CH,~COO-CH,-CH,-COO-C,H,

PTHH : 0,25
CH,~CH(OH)-COO-CH(CH;)-CO0-C,Hs + 2H,0

—H"_, 2CH;-CH(OH)-COOH + C,H;OH
HO-CH,-CH,-CO0-CH,-CH,-CO0-C,H; + 2H,0

—tr s, 2HO-CH,-CH,-COOH + C,H;OH
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Chiu trach nhiém xudt ban :
Chi tich Hoi déng Thanh vien MAC VAN THIEN
Téng Gidm doc kiem Tong bién tap GS.TS VU VAN HUNG

Té chite ban thdo va chiu trach nhiém néi dung :
Phé6 Tong bién tap kiém Gidm doc CTCP Dich vu xudt ban Gido duc Ha Noi
PHAN XUAN THANH

Ph6 Téng bién tap PHAM THI HONG

Bién tap ldn dau :
PHAM KIEU DUYEN - NGUYEN VAN NGUYEN
Bién tap tdai ban va siwa ban in :

NGUYEN VAN NGUYEN

Trinh bay bia :

LUU CHI PONG

Ché ban :

BAN BIEN TAP SACH HOA HOC
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Cong ty ¢6 phin Dich vu xudt ban Gido duc Ha Noi -
Nha Xudt bin Gido duc Viét Nam giir quyén cong b téc phiam.,

ON THI VAO LOP 10 TRUNG HOC PHO THONG CHUYEN
MON HOA HOC

Mi s6 : TXH60hS
IN cvcrnsnnsnss CUON (QD N 86 ¢ ..oviineeess), kO 17x24cm
Dol I s SUBIL cuaisisi

G0 50N 2 s DI CHl i

S6 DKXB : 33 - 2015/CXBIPH/215 - 1981/GD

S6 QbXB : 1742/QD - GD ngay 24 thing 04 nam 2015
In xong va ndp lwu chiéu thang ... nam 2015
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VUONG MIEN KIM CUONG
CHAT LUONG QUOC TE

’ BO SACH \
ON THI VAO LOP 10 THPT CHUYEN

1. On thi vao 1ép 10 THPT chuyén - Mon Toén

2. On thi vao 16p 10 THPT chuyén - Mon Ngir Vin
3. On thi vao 16p 10 THPT chuyén - Mon Hoa hoc
4. On thi vao 16p 10 THPT chuyén - Mon Vat I

5, On thi vao 1p 10 THPT chuyén - Mén Sinh hoc
6. On thi vao 1p 10 THPT chuyén - Mon Tiéng Anh
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