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HUGNG DAN SUDUNG SACH

Cubn sach Hoa hoc 11 nam trong bd sach Két néi tri thirc voi cude sbéng clia Nha xuat ban
Giao duc Viét Nam. Cudn sach coé 6 chuwong, 25 bai hoc va dugc tr]iét ké thanh cac hoat déng
hoc tép. Cac hoat déng hoc tap trong mbi bai hoc duoc chi dan cu thé nhu sau:
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Trong Chuong trinh giao duc phé théng, Hoa hoc la mén hoc thuéc nhom maén
khoa hoc ty nhién. O cap Trung hoc phé théng, hoc sinh Iwa chon mén Hoa hoc
theo dinh hwéng nghé nghiép, sé thich va nang Iuc cha ban than.

Mén Hoa hoc gitp hoc sinh cé duwgc nhirng tri thirc cét 16i vé hoa hoc va tng
dung nhing tri thire nay vao cuée séng, ddng théi cé mdi quan hé véi nhiéu [inh
virc giao duc khac. Cung v6i Toan hoc, Vat li, Sinh hoc, Tin hoc va Céng nghé,
mén Hoa hoc gép phéan thic day gido duc STEM, mét trong nhirng xu huéng
giao duc dang dwoc coi trong & nhiéu qudc gia trén thé gici.

Mén Hoa hoc hinh thanh, phat trién & hoc sinh: néng Iurc dac thi bé mén; hing
thu hoc tap, nghién clru; tinh trung thuc; thai d6 tén trong cac quy luat cua thién
nhién, ing x(r véi thién nhién phi hop véi yéu cau phat trién bén virng; kha nang
la chon nghé nghiép phu hop véi nang Iwc va sé thich, diéu kién va hoan canh
cla ban than.

N&i dung cuén sach Hoa hoc 11 bam séat chwong trinh gido duc phd théng 2018,
duoc thiét ké thanh 6 chuong bao gém céac kién thire vé Ii thuyét phan trng hoa
hoc, hoa hoc vé co, hoa hoc hitu co vira bao dam cling cé cac mach néi dung
phét trién kién thirc va ki nang thwe hanh da hinh thanh tir cdp hoc dudi, vira
gitp hoc sinh c6 hiéu biét sau sac hon vé cac kién thirc chung clia hoa hoc, lam
co s& dé hoc tap, lam viéc, nghién ctru.

Cac hoat dong hoc tap trong sach ducoc Iwa chon sao cho cac em hoc sinh co
thé trurc tiép tham gia vao cac hoat ddng phu hop véi sé trwong, néng luc, phat
trién dwoc nang Iuc tw hoc; thuc hién phan hoa sau trong day hoc, tao diéu kién
dé hoc sinh phat huy hét kha nang clia minh.

Chung t6i hi vong cudn sach sé la ngwdi ban déng hanh, tin cay, gidp cac em
nuéi dudng tinh yéu hoa hoc va cac em sé& cé nhitng dinh huéng dé Iwa chon
nghé nghiép trong twong lai.

Cac tac gia
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Chuong 1. CAN BANG HOA HOC
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Chudng 4. HYDROCARBON
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MUCTIEU:

— Trinh bay dugc khdi niém phan tng thudn nghich va trang thdi cdn bdng cla phan (ing
thuan nghich.

— Viét dugc biéu thiic héng s can bang (K ) clia phén ding thudn nghich.

—  Thuc hién dugc thi nghiém nghién ctiu dnh hudng ctia nhiét do téi chuyén dich can béng:
(1) Phan ting: 2N0, = N.0,
(2) Phdn ting thuy phan sodium acetate.

—  Van dung duoc nguyén Ii chuyn dich cin béng Le Chatelier dé gidi thich anh hung clia nhiét do,
néng do, ap suat dén can bang hod hoc.

l l Phdn ting hod hoc la qud trinh bién d6i cdc chdt ddu thanh san phdm. Tuy nhién, ¢é nhiéu phdn ung,

cdc chdt san phdm sinh ra Igi ¢é thé phdn ting véi nhau tao thanh chdt ddu. BJi vdinhiing phdn tng
nay, lam thé nao dé thu dugc nhiéu san phdm hon va lam tang hiéu sudt phan ing?

.:_33' UNG MOT CHIEU VA PHAN UNG THUAN NGHICH

1. Phan (rng mét chiéu
Xét phan (rng d@ét chay khi methane trong khi oxygen:

CH, +20, 2 5C0, +2H,0

Khi @bt chay khi methane, thu dwoc san pham la khi carbon dioxide va hoi nwéc.
Trong diéu kién nay, cac chat san phadm khoéng phan ring dwgc véi nhau dé tao thanh
chét dau. Phan &ng nhu trén dwoc goi la phan trng mét chiéu.
Phwong trinh hoa hoc clia phan trng mét chiéu duoc biéu dién bang mét mi tén chi
chiéu phan tng.

Vidu: NaOH + HCl — NaCl + H,0.

2. Phan rng thuan nghich

Hai thi nghiém sau déu duoc thuc hién & cung maét diéu kién (binh kin dung tich
10 L, nhiét d6 445 °C):

Thi nghiém 1: Cho 1 mol H, va 1 mol |, vao binh Kkin. Két qua thi nghiém cho thay
du thoi gian phan trng kéo dai bao 1au thi trong binh van chi tao ra 1,6 mol HI; con
dw 0,2 mol H, va 0,2 mal |,.



Thi nghiém 2: Cho 2 mol Hi vao binh. Két qua thi nghiém cling cho théy du théi gian
phan rng kéo dai bao lau thi trong binh van chi tao ra 0,2 mol H,va 0,2 mol |,; con
dw 1,6 mol HI.

Thure hién yéu cau sau:

a) Viét phuong trinh hoa hoc clia cac phan trng xay ra trong thi nghiém 1 va
thi nghiém 2.

b) Trong ca hai thi nghiém trén, du thdi gian phan (ng kéo dai bao lau thi cac chéat
dau déu con lai sau phan ting. Giai thich.

O nhiét @& 445 °C, trong binh chira hén hop H, val, xay ra déng thoi hai phan tng:
Hx(g) + 15(g9) — 2HI(g) (1)

2HI(g) — Ha(g) +15(9) (2)
O thi nghiém 1, khi H, tac dung vai |, tao thanh Hl, déng thoi HI lai phan huy tao thanh
l, va H, nén du théi gian kéo dai bao lau, phan trng van khéng thé xay ra hoan toan.
Phan &rng gitta H, va |, trong diéu kién trén dwoc goi la phan tng thuan nghich va
duwgc biéu dién bang phwong trinh hoé hoc:

Hy(g) +15(g) = 2HI(g)
Tuong ty, & thi nghiém 2 cling xay ra phan trng thuan nghich:

2HI(g) = H4(9) + 15(9)

Phén ng thuan nghich la phan (rng xay ra theo hai chiéu ngwoc nhau trong cing
diéu kién.

Phuong trinh hoa hoc clia phan tng thuan nghich duoc biéu dién bang hai nira mi
tén ngwoc chiéu nhau. Chiéu tr trai sang phai la chiéu phan (ng thuan, chiéu tir phai
sang trai la chiéu phan &ng nghich.

Trong thuc té, cac phan rng thuan nghich xay ra khéng hoan toan bai vi trong cling
mét diéu kién, cac chat phan rng tac dung v6i nhau tao thanh cac chét san phém
(phan trng thuén), déng théi cac chéat san pham lai tac dung véi nhau tao thanh cac
chat ban déu (phan trng nghich).

~ 1. Qua trinh hinh thanh hang déng, thach nht la mét vi du dién hinh vé phan tng
thuan nghich trong tw nhién.

Nuéc cé chira CO,, chay qua da véi, bao mon da tao thanh Ca(HCO,), (phan
trng thuan) gop phan hinh thanh cac hang déng. Hop chat Ca(HCO,), trong
nudc lai bi phéan huy tao ra CO, va CaCO, (phan tng nghich), hinh thanh cac
thach nhd, mang da, c6t da.

Viét phurong trinh hoa hoc clia cac phan (rng xay ra trong hai qua trinh trén.



2. Phan (rng xay ra khi cho khi Cl, tac dung véi nudc la mét phan (rng thuan nghich. Viét
phuong trinh hoa hoc clia phan tng, xac dinh phan tng thuan, phan tng nghich.

3. Nhéan xét nao sau day khong dung?

A. Trong phan (rng mét chiéu, chét san phdm khéng phan ting dugc véi nhau tao thanh
chét dau.

B. Trong phan (ng thuan nghich, cac chéat san pham cé thé phan ng véi nhau dé tao
thanh chat dau.

C. Phan trng mét chiéu la phan trng luén xay ra khéng hoan toan.

D. Phan &ng thuan nghich la phan ng xay ra theo hai chiéu tréi ngwgc nhau trong
cung diéu kién.

) cAN BANG HOA HoOC

1. Trang thai can bing

Xeét phan (ng thuan nghich: H,(g) +1,(g) = 2HI(g).
Sé liéu vé sur thay ddi sé mol céc chat trong binh phan ng & thi nghiém 1 dwoc trinh
bay trong Bang 1.1 dugi day:

Bang 1.1. S6 mol céc chét trong binh phén ting cta thi nghiém 1 thay dbi theo thoi gian

Tr;:i'ai';" ty t, t, t, t, ts » t,
SémolH, | 10 | 06 | 04 | 03 | 02 | 02 | 02 | 02
Sémoll, | 10 | 06 | 04 | 03 | 02 | 02 | 02 | 02
SémolHI | 0 0.8 12 | 14 | 16 | 16 | 18 16

Thuc hién céc yéu cau:

a) V& d6 thj biéu dién s thay déi sé mol cac chét theo thai gian.

b) Tl d6 thi, nhan xét vé su thay déi s6 mol clia cac chat theo thdi gian.

c) Viét biéu thire dinh luat tac dung khéi Ivong déi véi phan terng thuén va phan teing
nghich, tlr d6 dy doén s thay déi tbc d6 clia méi phan tng theo théi gian (biét cac
phan tng nay déu la phan trng don gian).

d) Bat dau tir th&i diém nao thi s mol cac chét frong hé phan tng khéng thay déi nira?

Trong thi nghiém trén, luc dau phan Gng 1

thuan cé téc @6 I16n hon phan trng nghich
va uu tién tao ra hydrogen iodide. Theo thoi
gian, tc d6 phan &ng thuan giam dan, téc
d6 phan (rng nghich t&ng dan dén khi téc d6
hai phan trng bang nhau (Hinh 1.1). Tai thoi
diém nay, s mol cla cac chat hydrogen,
iodine, hydrogen iodide khéng thay déi nira. - »
i . . o a ’ Thai gian
g - thuén va phan urng nghich theo théi gian

Trang thai can bang

Téc dé phan dng




Trang thai can bang clia phan ting thudn nghich I3 trang thai tai do téc do phan ung thuan bang
téc doé phén tng nghich.

Can bang hoa hoc la mét can bang déng, cac chat tham gia phan tng lién tuc phan
(rng V&I nhau dé tao thanh san pham va céc chéat san pham cling lién tuc phan tng
véi nhau dé tao thanh cac chat dau nhung véi tbe d6 bang nhau nén & trang thai can
bang, néng d6 cac chat khéng thay déi.

=" 4. cho phan tng: 2HI (g) = H, (9) + 1,(9)
a) V& dang dé thi biéu dién téc d6 cla phan trng thuan va phan (ng nghich theo
thoi gian.
b) Xéac dinh trén d6 thj théi diém phan tng trén bat dau dat dén trang thai can bang.
5. Cho cac nhan xét sau:
a) O trang thai can bang, tbc dd phan &ng thuan bang téc dé phan rng nghich.
b) O trang thai can bang, cac chat khéng phan &ng véi nhau.
c) O trang thai can bang, néng dé cac chét san phdm luén Ién hon néng dd cac chéat dau.
d) O trang thai can bang, néng d6 cac chét khéng thay déi.
Cac nhan xét dung la
A. (a)va (b). B. (b) va (c).

— et et

C.(a)va (o) D. (a) va (d).
2. Hang sé can bang

a) Biéu thirc cia hang sé can bang

Xét phan rng thuan nghich: H,(g) + 1,(g) = 2HI(g)

Thirc hién phan &ng trén trong binh Kin, & nhiét a6 445 °C véi cac néng d6 ban dau
khac nhau. Sé liéu vé ndng d6 cac chat & thoi diém ban dau va & trang thai can
bang trong cac thi nghiém duwoc trinh bay trong Bang 1.2.

Bang 1.2. Nong dé céc chat cua phan tng Ho(g) + I5(9) = 2HI(g) & thoi diém
ban dau va & trang thai can bang

Néng d6 cac chét & thoi diém Néng dé cac chét & trang thai
ban du (mollL) can bang (mollL)
H, I3 HI H, I, HI
Thi nghiém 1 0,1 0,1 0 0,02000 | 0,02000 | 0,16000
Thi nghiém 2 0,1 0,2 0 0,00532 | 0,10532 | 0,18936
Thi nghiém 3 0,3 0,1 0 0,20290 | 0,00290 | 0,19420

Tinh gia tr K. =

[H)? ()
[H]12]

& méi thi nghiém, nhan xét két qua thu dwroc.

2
Ko = [HI duoc goi la biéu thirc hang sb can béng clia phan &ng thuan nghich:

H,(9) + 1,(g) = 2HI(g)

[H2][l2]

(1) D3u [i] biéu thi ndng d6 clia chat i & trang théi can béng.




Xét phan (ng thuan nghich téng quat: aA + bB = c¢C +dD
O trang thai can bang, haéng sb can bang (K;) cla phan &ng dwoc xac dinh theo

biéu thirc: ) [cF D

* [AFBF
Trong d6: [A], [B]. [C], [D] la néng d6 mol clia cac chat A, B, C, D & trang thai can bang;
a, b, ¢, dlahé sé fi lvgng clia cac chéat trong phuwong trinh hoa hoc clia phan tng.
Thuc nghiém cho thay: hang s6 can bang K, clia mét phan tng thuan nghich chi phu
thudc nhiét dé va ban chéat clia phan tng.
B0 v6i cac phan (rng c6 chat ran tham gia, khong biéu dién nong d6 clia chat ran trong
biéu thic hang s6 can bang. Vi du:

COJ?
C(s) + CO,(g) = 2CO(g) K, = %CO]Z]

6. Viét biéu thirc hang sd can bang cho cac phan trng sau:

a) Phan trng tbng hop ammonia: N,(g) + 3H,(g9) = 2NH,(g)

b) Phan trng nung voéi: CaCO,(s) = CaO(s) + COL(q)

7. Ammonia (NH,) duoc diéu ché bang phan tng: N.(g) + 3H,(g) = 2NH,(g)
O't°C, néng d6 cac chat & trang thai can bang la:
[N,] = 0,45 M; [H,] = 0,14 M; [NH,] = 0,62 M.
Tinh hang s6 can bang K, cla phan tng trén tai t °C.

b) Y nghia ctia hdng s6 can bang
Hang s6 can bang K phu thudc vao ban chéat ctia phan ting va nhiét do.

c d
Biéu thirc xac dinh hang sé can bang Kc:ﬁ]]agb cho thay: K, cang Ién thi phan g

thuan cang chiém wu thé hon vanguoclai, K. cang nhd thi phan trng nghich cang chiém
wu thé hon.

) cAc YEU TO ANH HUGNG DEN SU CHUYEN DICH CAN BANG HOA HOC

1. Anh hwéng cua nhiét dé

Thi nghiém 1. Anh hwéng cua nhiét dé dén sw chuyén dich cén béng:
2NO,(g) = N,04(9) AH2eg < 0
(mau nau dé) (khéng mau)
Chuén bj: 3 6ng nghiém chira khi NO, ndt kin c6 mau giong nhau, céc nwdc da,
cbc nwde nong.
Tién hanh:
— Ong nghiém (1) dé so sanh.
— Ngam éng nghiém (2) vao céc nuéc da trong khoang 1 — 2 phut.
— Ngam éng nghiém (3) vao céc nwéc nong trong khoang 1 — 2 phut.

10



Liwru y: NO, 1a mét khi déc, chd y nut Kin éng nghiém.

o

v
;' @ Hm T
Nuocda || | | Num:néng

Hinh 1.2. Anh hwong cla nhiét dé6 dén su chuyén dich can bang 2NO,(g) = N,0,(g)
Quan sét sw thay déi mau séc cda khi trong cdc éng nghiém va hoan thanh vao vo

theo mau bang sau:

Giam nhiét dé G

Tac déng Hién Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
twong (thuan/nghich) (toa nhiét/thu nhiét)
Téng nhiét do ? 7 ?
? ?

Thi nghiém 2. Anh hwéng cta nhiét dé dén sw chuyén dich can béng:
CH,COONa + H,0 = CH,COOH + NaOH AHgg > 0

Chuan bi: dung dich CH;COONa 0,5 M, phenolphthalein; céc nudc néng, cbe

nwace da, 3 ng nghiém.

Tién hanh:

— Cho khoang 10 mL dung dich CH,COONa 0,5 M vao cée thuy tinh, thém 1 — 2
giot phenolphthalein, khudy déu.

— Chia dung dich thu dugc vao 3 6ng nghiém. Ong nghiém (1) dé so sanh, éng
nghiém (2) ngadm vao coc nudc da, 6ng nghiém (3) ngam vao cdc nudc ndng.

1] al [T

(3)

Dung dich ' NuGc nong
CH,COONa + §
phenolphthalein

Hinh 1.3. Anh huéng ctia nhiét dé dén sw chuyén dich can bang
CH,COONa + H,0 = CH,COOH + NaOH
Quan sat s thay doi mau sac ctia dung dich trong cac éng nghiém va hoan thanh
vao v& theo méu bang sau:

Tac déng Hién Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
tuwong (thu@n/nghich) (phan rng toa nhiét/thu nhiét)
Tang nhiét d6 7 ? 2
Giam nhiét do 2 ? ?

11



Khi tdng nhiét do, can bang chuyén dijch theo chiéu lam gidm nhiét db, tirc la chiéu phan
(rng thu nhiét ( AHSqg > 0), nghia la chiéu lam giam tac dong cua viéc tang nhiét dé va
nguoc lai.

2. Anh hwéng cta néng do

Nghién cru anh hwéng cia néng do dén sw chuyén dich can bang:
CH,COONa + H,0 — CH,COOH + NaOH

Thi nghiém nghién ciru anh hudng clia néng dé dén si chuyén dich can béng trén

dwoc thuc hién nhu sau:

— Cho m¢t vai giot phenolphthalein vao dung dich CH,COONa, l&c @éu, dung dich
c6 mau héng nhat.

— Chia dung dich thu dugc vao ba éng nghiém vai thé tich gan bang nhau. Ong
nghiém (1) dé so sanh, éng nghiém (2) thém vai tinh thé CH,COONa, 6ng nghiém
(3) thém mat vai giot dung dich CH,COOH. L

. Dungdich
Tinh thé L CH,COOH

CH,COONa o ) = )

J

' l
- | Dungdich | '_
CH,COONa +
phenolphthalein

Hinh 1.4. Anh hudng clia néng &6 &n su chuyén dich can bang
CH,COONa + H,0 = CH,COOH + NaOH
Quan sét s thay dbi mau sac ctia dung dich trong cac éng nghiém (Hinh 1.4) va hoan
thanh vao vé theo méu bang sau:

Tac dong Hién Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
tuong (thu@an/nghich) (tang/giam ndng d5)
Tang ndéng do ” 2 2
CH,COONa
Tdng nong do = 2 -

CH,COOH

Khi tang néng dd mét chat trong phan tng thi cdn bang hoé hoc bj phé v& va chuyén dich
theo chiéu lam gidm néng dé ciia chat dé va nguoc lai.
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. Cho céac can bang sau:
CaCO,(s) = CaO(s) + CO(g) AH3eg= 176 kJ
250,(g) + O,(g) = 2S04(g) AHSgg= —198 kJ
Néu ting nhiét @, cac can bang trén chuyén dich theo chiéu nao? Giai thich.

9. Ester la hop chét hitu co dé bay hoi, mét sb ester dwoc st dung lam chét tao mui
thom cho cac loai banh, thyc pham. Phan tng diéu ché ester la mét phan ting
thuan nghich:

'CH,COOH(1) + C,H;OH(/) =2 CH,COOC,Hg(l) + H,0()
Hay cho biét can bang trén chuyén dich theo chiéu nao néu

a) Tang ndng d6 clia C,H.OH.

b) Giam néng d6 clia CH,COOC,H;.

#emcoBIET
Anh huéng ctia 4p sut tdi chuyén dich can bing:

2N0,(g) == N,0,(9)
(maundudo)  (khong mau)
Thi nghiém nghién ctu dnh huéng clia 4p sudt dén su chuyén dich can béng trén duoc thuc hién nhu sau:

Ldy mot dng xi-lanh dung khi NO,. Day pit-téng xudng dé lam gidm thé tich va lam tang &p sut trong 6ng. Liicnay,
mau cta khi trong xi-lanh ddm hon. Sau mt thoi gian, khitrong 6ng lai nhat mau hon (Hinh 1.5). Nhu vay, khiténg
ap sudt, can bang trén chuyén dich theo chiéu lam gidm s6 mol khi trong xi-lanh.

2 _—
‘f’ ' S el

! .

L ‘ah
Hinh 1.5. Anh hudng cta ép suét dén su chuyén dich can bang 2NO »(g) = N,0,(g)
Khi tdng ap suét chung ctia hé, thi can bang chuyén dich theo chiéu lam giam ap suét,

tirc 1a chiéu lam gidm sé mol khi va nguoc lai.

Péi v&i phan (rng thuan nghich c6 téng hé sé ti long cda céc chat khi & hai vé cua
phuwong trinh hod hoc bang nhau thi trang thai can bang ciia hé khéng bi chuyén dich
khi thay déi 4p suét chung cua hé.

13
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10.Cho cac can béng sau: 4 EM c6 BIET

a) 250, (g) + O4(g) = 2504(9) (hatwictac
Do véi cdc phan ting thudn nghich xdy

b) CO(g)i+ Eo0(g) == k(9] + C0,(g) ra vdi toc do cham thi chat xuc tc gitp
c) PClg(g) == Cl,(g) + PCl5(g) hé phan tng nhanh dat t6i trang théi
d) Hy(g) + |,(g) = 2HI(g) can bang. Chat xdc tac lam tang toc do

s £ . et an e phdn (ing thudn va phan ting nghich vdi
Néu tang ap suat va gitr nguyén nhiét o, cac 56 1an bang nhau nén khong 1am chuyén

can bang trén chuyén dich theo chiéu nao? dich can bing.
Giai thich.

3. Nguyén li chuyén dich can béng Le Chatelier

14

Qua viéc nghién ctru cac yéu td anh hudng dén can bang, nha hoa hoc ngudi Phap
Le Chatelier (Lo Sa-to-li-€) da dwa ra mét nguyén |li mang tén éng nhu sau:

M6t phan (ng thuén nghich dang & trang thai can bang, khi chiu mét tac déng bén
ngoai 1am thay déi nong do, nhiét dd, ap suéat thi can bang sé chuyén dich theo chiéu
lam giam tac déng bén ngoai do.

Nguyén li chuyén dich can béng Le Chatelier cé y nghta rat [&n khi dwoc van dung vao
ki thuat cong nghiép hoa hoc. Ngudi ta c6 thé thay déi cac diéu kién dé chuyén dich
céan bang theo chiéu mong muén, 1am tang hiéu suat ctia phan &rng.

Vi du: Trong céng nghiép, ammonia dugc téng hop theo phan ting
N,(g) + 3H,(g) = 2NH,(9) AH3g =918 kJ
Yéu té &p suat:
Theo phwong trinh hoa hoc clia phan trng trén, khi phan trng xay ra lam giam sé
mol khi ciia hé. Do d6, theo nguyén li Le Chatelier, khi tang ap suat thi can bang trén

chuyén dich theo chiéu thuén, ttrc la theo chiéu tao ra nhiéu ammonia hon. Thuc té,
phan &rng tng hop ammonia thwéng duwoc thuc hién & ap suat khoang 200 bar.

Yéu t6 nhiét do:

Phan trng trén la phan rng toa nhiét. Do d6, dé can bang chuyén dich vé phia tao
thanh ammonia, cén thuc hién phan ing & nhiét dé thap. Tuy nhién, & nhiét d6 thap,
tbc a6 clia phan ting nay rat cham. Vi vay thuc té ammonia dugc tdng hop & nhiét dé
khoang 450 °C.

Ngoai ra, dé tang téc d6 phan trng, nguoi ta st dung chét xuc tac la bét Fe.
11. Trong céng nghiép, khi hydrogen dugc diéu ché nhw sau:

Cho hoi nuéc di qua than nung néng, thu dugc hén hop khi CO va H, (goi la khi
than wot):

C(s) + H,0O(g) = CO(g) + H4(9) ) Angga' =130 kJ (1)
Tron khi than wot voi hoi nuéc, cho hon hop di qua chat xuc tac Fe, O,
CO(g) + H,0(g) = CO,(g) + HA(9) AHSgs =— 42 kJ (2)



a) Van dung nguyén li Le Chatelier, hay cho biét can tac déng yéu té nhiét d6 nhu
thé nao dé cac can bang (1), (2) chuyén dich theo chiéu thuan.

b) Trong thwc té, & phan tng (2), lvong hoi nudc dwoc lay du nhiéu (4 — 5 1an) so
voi khi carbon monoxide. Giai thich.

c) Néu tang ap suét, can bang (1), (2) chuyén dich theo chiéu nao? Giai thich.

12.Trong co thé ngudi, hemoglobin (Hb) két hop oxygen theo phan trng thuén

nghich duoc biéu dién don gian nhw sau:
Hb + 0, = HbO,

O phéi, néng d6 oxygen I&n nén can bang trén chuyén dich sang phai, hemoglobin
két hop véi oxygen. Khi dén cac mo, néng dd oxygen thap, can bang trén chuyén
dich sang trai, giai phong oxygen. Néu thiéu oxygen & ndo, con ngudi cé thé bi
dau dau, choéng mét.

a) Van dung nguyén li chuyén dich can bang Le Chatelie, em hay dé xuét bién phap
dé oxygen |&én ndo dwgc nhiéu hon?

b) Khi |én nui cao, mot sb nguoi cling gap hién twong bj dau dau, chong mat. Dua
vao can bang trén, em hay giai thich hién tuong nay.

» Phéan tng thuan nghich Ia phan trng xay ra theo hai chiéu trai ngugc nhau trong
cuing diéu kién.

¢ Can bang hoa hoc la trang thai clia phan tng thuén nghich, tai d6 téc d6 phan
(rng thuén bang téc dé phan &ng nghich.

e Biéu thirc hang sb can bang K, clia phan ting thuan nghich aA +bB = cC +dDa:
_[CrDy°
KC_ arpib
[A][B]
K¢ chi phu thude nhiét §6 va ban chat clia phan tng, khong phu thuéc néng d6
ban dau cla cac chét.

Khéng biéu dién ndng dé chat ran trong biéu thirc hang sb6 can bang.

« Nguyén li chuyén dich can bang Le Chatelier: Mét phan ¢ng thuén nghich
dang & trang thai can bang, khi chiu mét tac déng bén ngoai nhu bién dbi
néng dé, nhiét 6, ap suét thi can bang sé chuyén dich theo chiéu lam giam
tac déng bén ngoai do.

¢ Van dung dugc nguyén li chuyén dich can bang Le Chatelier dé giai thich cac
can bang hoa hoc dién ra trong tw nhién va trong co thé nguéi. Ap dung trong
viéc cham séc strc khoé va giai thich cac hién tugng trong tuw nhién, ...

e Xac dinh dwoc cac yéu té cén tac déng dé can bang hoa hoc chuyén dich theo
chiéu mong muén, lam tang hiéu suét phan &ng.



CAN BANG TRONGDUNG DICH NUGC

MUCTIEU:

— Néu dugc khéi niém su dién i, chdt dién Ii, chdt khong dién li.
— Trinh bay dugc thuyét Bransted — Lowry vé acid — base.

—  Neéu dugc khai niém va y nghia clia pH trong thuctién.

— Viét duoc biéu thic tinh pH va biét céch sit dung cic chat chi thi dé xac dinh pH bang cac chét
chithi phd bién nhu gidy chi thi mau, quy tim, phenolphthalein,...

—  Néu dugc nquyén tac xéc dinh ndng do acid, base manh bing phuong phép chuan do.

— Thuc hién dugc thi nghiém chudn d6 acid — base: Chuan d6 dung dich base manh (sodium
hydroxide) bang acid manh (hydrochloric acid).
~Tiinh bay dugcy nghia thyc tién can bing trong dung dich nugc cdiaion AP*, Fe* va (02-.

® N
Hinh 2.1 cho thdy gid tri pH ctia dung dich mét sé chdt théng dung. Vdy pH la
gi? pH cé dnh hudng gi dén doi séng? Xdc dinh pH nhu'thé ndo?

g 4

Dich da day Nude Rugu vang Nudic
chanhép chudi ép

2000
® T

Nugcbién Longtrdng Chéttdy ria Nudc Xaphong Nudclamsach — Chat
tring da nang ammonia I nudng  théng cdng

Hinh 2.1. Gia tri pH ctia mét s6 dung dich

@ suoien L

1. Hién twong diéen li

0 Tim hiéu vé sw dién li
Thi nghiém thir tinh dan dién ctia nwéc, mudi &n va dung dich muéi dn duoc thuc
hién nhu mé ta trong Hinh 2.2.

Nudc Muéi an Nudc
tinh khiét tinh khiét mudi

Hinh 2.2. Thir tinh dan dién ctia dung dich mudi &n

16



Thue hién yéu céu:

a) Hay nhéc lai khai niém doéng dién.

b) Dén sang cho thay dung dich NaCl dan dién, ching t6 trong dung dich cé hat
mang dién. D6 cé thé la loat hat nao (electron, phan tr NaCl, cation hay anion)?

c) Hay giai thich sy tao thanh hat mang dién do.

Qua trinh phan li cac chét trong nuéc tao thanh ion duoc goi la sy dién li. Nhiing chét
khi tan trong nwée phén li ra cac ion dugc goi la chét dién Ii.

& em co BIET

Su phan li cia NaCl trong nudc

NaCl Ia hop chét ion, trong tinh thé ¢6 cac ion Na™ va (I lién két v6i
nhau bang luc hit tinh dién. Nudc [a mot dung moi phén cuc. Khi cho
tinh thé NaCl vao nudc, cac ion Na™ va (I~ trén bé mét hiit céc phén tir
nudc lai gan. Cac phan tir nudc hudng cac dau am vaoion Na*, cac dau
duong vao ion (I~ va lam yéu lién két giiia cic cation, anion trong tinh

thé va khuéch tan vao nudc (Hinh 2.3).

Qué trinh trén dugc biéu dién mot cach don gidn bang phuong trinh

dién li: NaCl(ag) —> Na*(aq) + (I~ (aq).

2. Chat dién li
a) Chéat dién li va chat khéng dién li

Mang tinh thé NaCl

Na*

Phan tirH,0

Hinh 2.3. Mé hinh biéu dién

sw phan li cia NaCl trong nudc

Tim hiéu vé chét dién li va chat khong dién li
Két qua thir tinh d&n dién vé&i cac dung dich hydrochloric acid (HCI), sodium hydroxide
(NaOH), saccharose (C,,H,,04), ethanol (C,H;OH) duoc trinh bay trong bang

dwai day. Hay hoan thanh céc théng tin con thiéu trong bdng vao vo:

Dung dich | Dung dich Nuéce Dung dich
HCI NaOH duong ethanol
Hién tuong Dén sang | Dén sang | Dén khdéng | Dén khéng
sang sang
Dung dich dan dién/khéng dan dién ? ? ? 2
Colkhéng co cac ion trai dau trong ? ? ? ?
dung dich

Chaét dién li/chat khong dién |i ? ? ? ?

Thi nghiém trén cho thdy: cac chéat nhuw hydrochloric acid, sodium hydroxide,...
tan trong nwéc phan li ra cac ion nén chung la chat dién li. Saccarose, ethanal,...
khéng phan li ra cac ion nén chung la chat khéng dién Ii.
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b)

18

Su phan li mét chéat thanh cac ion mang dién trai ddu trong dung dich dwoc biéu dién
béng phuong trinh dién |i.
Vi du: NaOH(aq) —— Na*(aq) + OH=(aq) ; HCl(aq) —— H*(aq) + CI—(aq).

Chét dién li manh va chét dién li yéu

So sanh kha nang phan li trong nwéc caa HCI va CH,COOH

Két qua thir tinh dan dién vaéi dung dich HCI 0,1 M va dung dich CH,COOH 0,1 M
cho théy trudong hop cée dung dung dich HCI 0,1 M béng dén sang hon.

Thuc hién yéu céu sau:
Hay so sanh sé ion mang dién trong hai dung dich trén, tlr 6 cho biét acid ndo phéan
li manh hon.

Dwa vao mic d6 phan li thanh cac ion, chéat dién li dwoc chia thanh hai loai:
Chét dién li manh |a chét khi tan trong nuéc, hdu hét cac phan tir chéat tan déu phan
li ra ion. Cac chat dién li manh thuéng gép |a:
Cac acid manh: HCI, HNO,, H,SO,, ...
Cac base manh: NaOH, KOH, Ca(OH),, Ba(OH),, ...
Hau hét cac mudi.
Qua trinh phan li clia chat dién li manh xay ra gan nhw hoan toan va dugc biéu dién
bdng mi tén mét chiéu.

HNO, —> H* +NO;

NaOH —— Na* + OH~

Na,CO, —> 2Na* + CO2-
Chét dién li yéu 1a chét khi tan trong nwéc chi cé mét phan sé phan tir chét tan phan
li ra ion, phan coén lai van tén tai & dang phan tlr trong dung dich.
Vi du: trong dung dich CH,COOH 0,1 M, ct* 1000 phén t&r hoa tan thi chi cé 3 phan tr
phan li thanh ion, con lai tén tai & dang phan .

Nhiing chéat dién li yéu gdém céc acid yéu nhu CH,COOH, HCIO, HF, H,CO,,... va
base yéu nhu Cu(OH),, Fe(OH),,...

Qua trinh phan li ctia chat dién li yéu la mét phan tng thuan nghich va dugc biéu dién
béng hai nira mi tén nguoc chiéu nhau

CH,COOH = H* + CH,COO".

1. Viét phwong trinh dién li clia cac chét sau: HF, HI, Ba(OH),, KNO,, Na,SO,.



JemcoBIET

Phuong trinh ion rut gon
Trong dung dich, chét dién li phén li thanh cdc ion va chinh cdc ion nay truc tiép tham gia vao phan ting hod hoc.
Do vay, phuong trinh dang ion rit gon dugc sirdung dé biéu dién cdc phan ting xdy ra giita cdc chat dién Ii.
Vi du 1: Khi cho dung dich HCl (chitaion H va (1) téc dung véi dung dich NaOH (chaion Na™ va OH™), thuc té chi
Xdy ra phan ting giita ion H* va OH™ theo phuong trinh ion riit gon:

H* +0H™ — H,0
Vi du 2: Khi cho dung dich Badl, téc dung vdi dung dich Na,SO,, thuc té chi xdy ra phan ting giita ion Ba®* va SO~
theo phuang trinh ion rdt gon;

BaZ* + 502~ —— Bas0,

Phuong trinh ion rit gon cho biét ban chat ctia phan (ing trong dung dich céc chat dién li.

() THUYET ACID-BASE CUA BRONSTED — LOWRY

1. Khai niém acid va base theo thuyét Brensted — Lowry

Cho céc dung dich: HCI, NaOH, Na,CO,.

a) Viét phwong trinh dién li clia cac chét trén.

b) Str dung may do pH (hoéc gidy pH) xac dinh pH, méi treéng (acid/base) clia cac
dung dich trén.

c) Theo khai niém acid-base trong mén Khoa hoc tw nhién ¢ |&p 8, trong nhiing
chét cho & trén: Chét nao la acid? Chét nao la base?

Khai niém acid-base dé cap & I&p 8 chi dung véi dung méi nude va chwa phan anh day
dl ban chét acid/base. Ndm 1923, nha hoa hoc ngudi Dan Mach J. Bransted (Bron-
stét) va nha hoa hoc ngwdi Anh T. Lowry (Lac-ri) @@ dua ra mét dinh nghia téng quat
hon vé acid, base.
Thuyét Brgnsted — Lowry cho réng acid la chéat cho proton (H*) va base la chat nhan
proton.
Vidu 1: HCl + H,O —— H;O' + Cl

H+
Trong phan trng trén: HCI cho H*, HCl la acid; H,O nhan H*, H,O la base.
Vidu2:NH; + H,O == NH; + OH-

H+

Trong phan ng thuéan, NH, nhan H* ctia H,O, NH, |a base, H,0 la acid. Trong phan
trng nghich, ion NH} 1a acid, ion OH~ |a base.
Vidu3:CO5 + H,0 T= HCOj+ OH"

H+
Trong phan &rng thuén, CO%‘ nhan H* cta H,0, CO%‘ la base, H,O la acid. Trong phan
trng nghich, ion HCOj la acid, ion OH™ la base.
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Vi du 4:
a)HCO3; + H,0 = H;0'+ CO%”

H+
Trong phan Gng thuan, HCO; nhuwong H* HCO; la acid, H,O la base.
Trong phan trng nghich CO%‘ la base, H,O" |a acid.
b) HCOa g HQO v_\— HO + HQCO3

Th |

Trong phan tng thuan, HCO; nhan H* tir nwéc, HCO3 la base, H,O la acid. Trong
phan &ng nghich H,CO, |a acid, OH~ la base.
lon HCOj vira c6 thé nhan H*, vira c6 thé cho H*, vay HCOj c6 tinh chét Iudng tinh.
Phan tr H,O ciing vira c6 thé nhan H*, vira c6 thé cho H* nén H,O cling 1a chéat
lvdng tinh.

2. Duwa vao thuyét acid — base cua Brgnsted — Lowry, hdy xac dinh chat nao la acid,
chét nao la base trong céc phan rng sau:

a) CH,COOH + H,0 = CH,COO~ + H,0*

b) S+ H,O = HS™+ OH~

2. Vu diém cua thuyét Bronsted — Lowry
Theo thuyét Arrhenius, trong phéan tir acid phai c6 nguyén tr H, trong nwéc phan
i ra ion H*, frong phan t&r base phai c6 nhém OH, trong nudc phan li ra ion OH".
Thuyét Arrhenius chj dung cho truong hop dung méi la nwéc. Thuyét acid — base clia
Br@nsted — Lowry tong quéat hon thuyét Arrhenius, phan tir khéng cé nhém OH nhu
NH; hoac ion nhuw CO%‘ cling la base.

& M co BIET
Thuyét acid-base ctia Bransted — Lowry con 6 thé mé rong ddi véi nhiing phan (ing acid — base trong dung méi
khdng phdi nuéc. Vi du, perchloric acid (HCIO ) trong dung mdi acetic acid (CH,COOH), xay ra phan ting:
HCI0, + CH,C00H = (I0; + CH,CO0H?
Trong phan ting trén, HCI0, la acid vi 1a chét cho H, con CH,COOH la base vi la chét nhan H™.

D) KHAI NIEM pH VA Y NGHiA CUA pH TRONG THUC TIEN
& em co BIET
Tich 56 ion cBa nu6e (K,,)
Trong dung dich nudc, tich soK = [H*]-{0H"] lamdt hang s6, chi phu thudc vao nhiét do va dugc goi la tich sdion
cda nude. 025 °C, K, = 107", tuy nhién gid tri ny c6 thé dugc dung khi nhiét dé khdng khac nhiéu véi 25 °C.
Doi vdi nudc tinh khiét: [H*] = [0H ] = V10" = 10~ (mol/L).

() Trong ki hiéu K, w & viét tat caa tir tiéng Anh: water (nwérc).
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1. Khai niém pH
Noéng dé ion H* hodc ion OH~ dugc dung dé danh gia tinh acid hodc tinh base clia cac
dung dich. Tuy nhién, néu cac dung dich cé néng dé H*, néng d6 OH- théap, ching la
nhitng s6 c6 sé mi &m hodc c6 nhiéu chir s thap phan. Vi vay, dé tién str dung, ngudi
ta dung dai lwvgng pH v6i quy wéc nhu sau:

pH = — Ig[H*] ho&c [H*] = 10PH
Trong d6 [H*] 1a néng d6 mol clia ion H*.
Néu dung dich cé [H*] = 10 mol/L thi pH = a.
Vi du: [H*] = 1072 mol/L thi pH = 2.
MGi trudng acid la méi truong cé [H*] > [OH-] nén [H*] > 107 mol/L hay pH < 7.
Mai trudng base la méi trwéng co6 [H*] < [OH-] nén [H*] < 10~7 mol/L hay pH > 7.
MG6i trudng trung tinh la maéi trwong cé [H*] = [OH"] = 10~ mol/Lhay pH = 7.
Thang pH thuwéng dung cé gia tri tr 1 dén 14.

[H+] 1 0—1 1 0—1 4

L ERE L

pH 1 2 3 < 5 6 7

- acid trung tinh base -

3. M6t loai ddu gdi d&u c6 ndng dd ion OH~1a 107517 mol/L.
a) Tinh néng d6 ion H*, pH clia loai dau goi néi trén.
b) Méi treéng cua loai dau go6i dau trén la acid, base hay trung tinh?

4. M6t hoc sinh lam thi nghiém xac dinh d6 pH cla dat nhw sau: Lay mét luvgng dat
cho vao nuéc réi loc |ay phan dung dich. Dung may pH do dwoc gia tri pH la 4,52.

a) Hay cho biét méi truong clia dung dich la acid, base hay trung tinh.

b) Loai dat trén dugc goi la dat chua. Hay dé xuat bién phap dé giam dé chua, tang
d6 pH cua dat.

5. pH cla dung dich nao sau day cé gia tri nho nhat?
A. Dung dich HCI 0,1 M. B. Dung dich CH,COOH 0,1 M.
C. Dung dich NaCl 0,1 M. D. Dung dich NaOH 0,01 M.
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2. Y nghia cua pH trong thuec tién JEm co BIET

Chi sé ;?H co y nghia to Ion trong thuc tién, pH f:é lién Chi s6 pH trong nudc tiéu
quan dén slrc khoe cua con nguoi, sy phat trién cua thubng trong khodng 4,8 - 7,0.
déng vat, thuc vat, ... Néu pH nudc tiéu cao trén
8,0, bénh nhan ¢ thé dang
Nudc bot mac mot s6 bénh nhu soi
”f’;H=5r0—7’4 than, nhiém tring dudng
Mau tiét niéu, e
pH=7,3-74 Néu pH nudc tiéu thap dui
Nudc tidu Da i 5,0, nui6ic tiéu ¢6 tinh acid hon
PH=48-7,0 M i binh thung, bénh nhan c6 thé
RUBETBH < - dang méc bénh tiéu duong,
pH=4,0-7,0 < [ tiéu chdy, mat nudc, .. .
Ruét gia .
pH=5,5-7,0

Hinh 2.4. Chi s6 pH cta céc dich trong co thé (1)
Trong co thé clia ngudi, mau va cac dich clia da day, mat,... déu co gia tri pH trong
mét khoang nhét dinh. Chi s6 pH trong co thé cé lién quan dén tinh trang strc khoé.
Néu chi sé pH tang hoac giam d6t ngdt, knéng nam trong gi¢i han cho phép thi c6 thé
la ddu hiéu ban dau cla bénh li, nguéi bénh can duoc kham dé tim ra nguyén nhan.
Mét sé dong vat séng dudi nwée can méi tredng cé gia tri pH thich hop, vi du: tém va
ca ua sbng frong méi trueng nwéc coé pH khoang 7,5 — 8,5.

Mat sé loai thrc vat chi phat trién tét trong dat coé gia tri pH thich hop, vi du:
Cay che Céy lua Cay ca chua
pH 45-55  55-65 6,0-7,0
Trong d&i séng hang ngay, cac san pham nhu dau géi, xa phong, kem dudng da, ...
cling déu can c6 gia tri pH trong mot khoang nhat dinh dé an toan cho ngudi st dung.

o

Po pH clia mét cbéc nwée chanh duoc gia i pH béng 2,4. Nhan dinh nao sau day
khong dung?

. Nwéc chanh cé méi trwong acid.

. Néng @6 ion [H*] clia nuéc chanh la 10724 mol/L.

. Néng d6 ion [H*] ciia nuéc chanh 1a 0,24 mol/L.

. Néng d6 ctia ion [OH-] ctia nwéc chanh nhd hon 107 mol/L.

N OoOO0OwrF

Nudéc Javel (chira NaClO va NaCl) duoc dung lam chét tay rira, khir tring. Trong

dung dich, ion CIO~ nhan proton clia nwéc dé tao thanh HCIO.

a) Viét phwong trinh hoé hoc clia phan rng xay ra va xac dinh chat nao la acid, chéat
nao la base trong phan ng trén.

b) Dua vao phan trng, hdy cho biét méi tredng cua nuéc Javel la acid hay base.

(1) Ngudn: Expert Opinion on Drug Metabolism & Toxicology.
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4. Xac dinh pH
Gia tri pH clia dung dich dwoc xac dinh gan dung bang cach st dung chét chi thi
acid — base. Khi can x&c dinh gia tri pH chinh xac hon, nguéi ta st¢ dung may do pH.
Chat chi thj acid — base la chat c6 mau sac bién déi phu thudc vao gia tri pH clia dung
dich. Mét sb chét chi thi nhw gidy pH, gidy quy, phenolphthalein cé mau sac thay déi
trong céc khoang pH khac nhau (Bang 2.1).
Bang 2.1. Mau cua gidy pH, gidy quy va phenolphthalein trong dung dich & céc khoang
pH khac nhau

Giay quy

pH<8
Khéng mau

etamm | | | FfEEEEEEE

Lam chét chi thi mau tir hoa dau biéc/bap cai tim

Chuén bi:

— Hoa dau biéc (khoang 50 g) hodc bap cai tim thai nhd (khoang 100 g).

— Chéc thuy tinh 250 mL, nwéc séi, dia thuy tinh, Iwdiivai loc.

— Céc céc (da dugc dan nhan) dung gidm &an, nwéc C sli, nwdc rira bat, nudc
soda, nwédc mudi.

— Giay pH hodc méay do pH.

Tién hanh:

— Ngam khoang 50 g hoa dau biéc/100 g bap cai tim da dwgc chuén bj vao 100 mL
nudc séi trong khoang 10 phut. Loc bang Iwéi loc hoéc vai loc, thu dugce dung
dich. Dung dich nay dwoc str dung lam chét chi thi.

— Dung may do pH (hodc gidy pH) xac dinh pH cua céc dung dich.

— Cho vai giot chét chi thj lan ot vao cac dung dich: giam &n, nudc C sli, nudc
rira bat, nwéc soda, nuwéc mudi va khudy déu. Quan sat sy d6i mau cla cac
dung dich.

Hoan thanh théng tin theo mau bang sau vao vo:

Phenolphthalein

Giam an Nuéc Nuée Nuwéc Nwée
C sui rira bat soda ‘muoi
pH
Mau ctia chét chi thi
Mai truong
acid/base
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47 EM CO BIET

Chat chi thi mau trong tu nhién
Hoa dau biéc, hoa cdm td cau, hoa dam but, bap cdi tim,... c6 chia cic & Q
hop chét hiiu c6 mang mau va mau sdc ctia chiing thay d6i theo pH ciia

mbi trudng nén ¢6 thé sir dung chiing lam chét chi thi mau. Hoa dau biéc

Vi du: séctd tao mau ddc trung cho dau biéc la céc hop chat thudc nhém o

anthocyanin, mot trong nhiing cht chdng oxi hoa tu nhién. 0 mai truing “
pH nhd hon 7 (méi trudng acid), anthocyanin chuyén sang mau do tim, .
& mbi truong pH In hon 7 (méi truding base) ching chuyén sang mau  Hoadambut  Hoa cdm tl cau

xanh sam. Hinh 2.5. Mét sb loai thuc vat
co thé sir dung lam chét chi thi mau

B4p cai tim

(@ SU THUY PHAN CUA CAC ION
1. M6i trwong ctia mét s6 dung dich muébi
Cho céac dung dich sau: Na,CO,, AlCl,, FeCl,,.
1. Dung gidy pH xac dinh gia trj pH gan dung clia cac dung dich trén.

2. Nhéan xét va giai thich vé méi tridng clia cac dung dich trén.

Khi tan trong nwéc, mudi phan li thanh cac ion. Phan tng gitka ion véi nudc tao ra cac
dung dich cé méi trwd'ng khac nhau dwoc goi la phan ng thuy phan.

Vi du 1: Trong dung dich Na,CO,, ion Na* khéng bi thuy phén, con CO§' thuy phan
trong nudce tao ion OH~ theo phuwong trinh:
COF +H,0 = HCOj + OH-
Vi vay, dung dich Na,CO, cé méi frwéng base. Na,CO, dugc sir dung trong cong
nghiép thuwec phadm, dét, nhudm, céng nghiép thuy tinh, silicate,...
Vi du 2: Trong dung dich AICl; va FeCl,, ion CI~ khéng bi thuy phan, cac ion ARt va
Fe* bj thuy phén trong nwéc tao ion H* theo phuong trinh & dang don gian nhu sau:
APt + H,0 = Al(OH)?* + H*
Fe®* + H,0 = Fe(OH)?" + H*
Do do, dung dich AICl;, FeCl, c6 mdi trwong acid. Trong thirc té, cac loai dat co chira
nhiéu ion AI3*, Fe3* co gia trj pH thap hay con goi la dat chua. Dé khir chua, ngudi ta
bén véi cho dat.
Cac mudi nhém va sat, vi du: phén nhém ((NH,),SO,.Al,(SO,),.24H,0) va phén sat
((NH4),SO,.Fe,(SO,)5.24H,0) duoc str dung lam chat keo tu trong qua trinh xtr li
nwaéc, dung lam chét cdm mau trong céng nghiép dét, nhudém, hoac 1am chét két dinh,
chéng nhoé trong céng nghiép giay. ...
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4D CHUAN D0 ACID-BASE
1. Nguyén tac

Chuan dé |a phuong phap xac dinh néng dé clia mét chét bang mét dung dich chuén
da biét néng d6. Dya vao thé tich clia cac dung dich khi phan (rng vira du véi nhau,
xac dinh dugc ndng dé dung dich chét can chuan ds.

Trong phéng thi nghiém, néng dé ctia dung dich base manh (vi du NaOH) dwoc xac
dinh bang mét dung dich acid manh (vi du HCI) da biét trwdc néng @6 mol dya trén
phan tng: NaOH + HCl — NaCl + H,0

Khi céc chéat phan (ng vira du véi nhau, sé mol HCl phan trng bang sé mol NaOH.
Ta co. Vher*Cra = VNaoH - Cnaon
Trong doé:
Chyc Va Cyuop 18N ILrot 1a ndng @6 mol clia dung dich HCI va dung dich NaOH,;
Vi Va Vyaon 180 IUot 14 thé tich clia dung dich HCI va dung dich NaOH (cung don vj do).
Khi biét Vi1, Vaon rong qué trinh chuén d6 va biét C,yq, sé tinh dwoc Cy,on-
Thoi diém dé két thuc chuan d6 dwoc xac dinh bang s d6i mau clia chét chi thi
phenolphthalein.
2. Thwc hanh chuén do acid — base
Chuén bi:
— Dungdich HCI0,1M;dung dich NaOH néng dé khoang 0,1 M; dung dich phenolphthalein.

— Pipette 10 mL; burette 25 mL; binh tam giac 100 mL; binh tia nuwéc cét; gia do; kep
burrete.

Tién hanh:

— Dung pipette 1ay 10 mL dung dich HCI 0,1 M cho vao binh tam giac, thém 1 — 2 giot
phenolphthalein.

— Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé muc 0.

— M& khoa burette, nhé tirng giot dung dich NaOH xuéng binh tam giac (l&c déu trong
qué trinh chuén d6) dén khi dung dich xuét hién mau héng nhat (bén trong khoang 10
giay) thi dirng chuén do.

— Ghi lai thé tich dung dich NaOH d4 dung.

Tién hanh chuén dé it nhat ba Ian, ghi sé liéu thirc nghiém va hoan thanh vao vé theo
mau bang sau:

Vi (ML) Vaon (ML) Vi naon (ML) Cpaon (MoOIL)
Thi nghiém 1 2 ?
Thi nghiém 2 2 ? ? ?
Thi nghiém 3 ? ?
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Hinh 2.6. Chuan dé dung dich NaOH bang dung dich HCI  Hinh 2.7. Thao tac khi chuan dé

Luwuy:
— Trénh dé cac hoa chat nhu dung dich HCI, dung dich NaOH ban vao tay, mat.
— Cac dung cu thuy tinh (binh tam giac, burette, pipette,...) dé v&, can can than.

= 8. Neu mot s diém can chu y trong qua trinh chuan dé.
9. Néu mot sé nguyén nhan co thé dan dén sai s6 trong qua trinh chuan do.

e Quatrinh phan li cac chat trong nwéc tao thanh cac ion dwec goi la sw dién .
Nhirng chat khi tan trong nwéc phéan li ra cac ion dugc goi la chét dién li.
Cac chét khi tan trong nwéc khéng phan li ra cac ion dwec goi la chat khéng
dién li.

e Chétkhi tan trong nwéc phan li hoan toan thanh cacion la chat dién li manh.

e Thuyét Bregnsted — Lowry vé acid-base: acid la chat cho proton (H*) va base
la chéat nhan proton.

e Biéu thirc tinh pH: pH = — Ig[H*] ho#c [H*] = 10-PH.

e Chét chi thj acid — base la chat cé mau sac bién ddi phu thuéc vao gia
tri pH clia dung dich. Cac chat chi thj théng dung gém cé: gidy quy,
phenolphthalein, gidy pH.

¢ Phan trng gitra ion v&i nwdc dugc goi la phan rng thuy phan.

e Chuén d6 la phuwong phap xac dinh ndng d6 ctia mét chat bang mét dung
dich chuén da biét néng dé.

e T lam chét chi thi mau bang cac nguyén liéu dé kiém nhu hoa dau biéc, bap
cai tim,...

« Van dung kién thirc vé pH trong co thé ngudi dé bao vé, cham soc strc khoé.

e Xac dinh pH trong mai trpc‘mg (dé’g, nuéc), tir @6 co giai phap cai t'ao maoi
trwong hoac Iuia chon giéng céay trong, vat nudi phuc vu cho san xuat néng
nghiép, nuéi tréng thuy san.

. B[ét Iwa chon, st dung duoc phdm, mi phdm, chat ty rira c6 pH thich hop
dé bao vé stic khoeé.

e Xac dinh dwgc ndng d6 dung dich acid —base bang phuong phap chuén dé.
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3 ON TAP.CHUONG1

@ HE THONG HOA KIEN THUC

1. Can bang hoa hoc

Phan trng moét chiéu Phan teng thuan nghich
aA+bB——cC+dD aA+bB—‘\—"cC+dD
Phan teng chi xay ra mét chiéu tir chat dau Trong cling diéu kién, phan tng xay ra theo
tao thanh san pham. hai chiéu trai ngwoc nhau.
Trang thai can béng Voot Yo néng do cac chét trong hé phan tng khaéng doi.
z uan  ng
« _[CrDr
[A” B
Trong d6: [A], [B], [C], [D]la néng d& mol clia cac chat & trang thai

Hang sé can bang :
cén bang.

Chét rén khéng dwra vao biéu thire tinh K.

K¢ chi phu thuée vao ban chat cua phan trng va nhiét dé.

Cac yéu tb anh huéng

) . Nhiét d8, ndng do, a at.
dén can bang hoa hoc i€t do, ndng do, ap sual

Mt phan trng thuan nghich dang & trang thai cdn béng, khi chjiu mét
tac déng bén ngoai nhu bién ddi nhiét do, ndng dd, ap suét thi can
bang sé chuyén dich theo chiéu lam giam tac déng bén ngoai do.

Nguyén li chuyén dich
can bang Le Chatelier

2. Can bang trong dung dich nwéc

Sw dién li Thuyét acid — base
Qua trinh phan li cac chat trong nwéc tao thanh ion. clia Brgnsted — Lowry
Chét dién li manh: acid manh, base manh, hdu hét mudi. | Acid la chat cho proton.
Chét dién li yéu: acid yéu, base yéu. Base la chét nhan proton.
Chét khong dién li: nwéc, saccharose, ethanal,...

pH = —Ig[H*] hoac [H*] = 10-"H

(mol/L) ' ' ' ;

MO o o | i R R R

pH 1 2 3 4 5 6 7 8 9 10 11 12 13 14
< acid trung?tl'nh base »

Trong dung dich nudc, mét sb ion nhu AR, Fe3* va CO%‘ phan tng véi nudc tao ra cac dung
dich cé mai trwéng acid/base.
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P LuYEN TAP
Cau 1. Hang s6 K ctia mét phan rng phu thudc vao yéu t6 nao sau day?
A. Nbéng doé. B. Nhiét do. C. Ap suét. D. Chét xuc tac.

Cau 2. Thém nwéc vao 10 mL dung dich HCI 1,0 mol/L dé dwoc 1 000 mL dung dich A.
Dung dich méi thu dwoc cé pH thay déi nhu thé nao so véi dung dich ban dau?

A. pH giam di 2 don vi. B. pH giam di 0,5 don vi.

C. pH téng géap d6i. D. pH tang 2 don vi.

Cau 3. Tinh pH cla céac dung dich sau:
a) Dung dich NaOH 0,1 M;

b) Dung dich HCI 0,1 M;

c) Dung dich Ca(OH), 0,01 M.

Cau 4. Viét biéu thuc hang sé can bang K cho cac phan tng sau:
a) 250,(9g) + O,(g) == 2504(9)

b) 2C(s) + O,(g) == 2CO(g)

¢)AgCl(s) = Ag*(aq) + Cl(aq)

Cau 5. Cho can bang hoa hoc sau: H,(g) +1,(g) = 2HI(g) A HSge = 9,6 kJ
Nhén xét nao sau day khong dung?
A. Khi tang nhiét @6, can bang trén chuyén dich theo chiéu nghich.
B. O nhiét @8 khéng déi, khi tang ap suat thi can bang khéng bi chuyén dich.
C. O nhiét d6 khong ddi, khi tang néng d6 H,, hoac 1, thi gia tri hang sé can bang tang.
D. O trang thai can bang, tbc d6 phan rng thuén bang téc d6 phan trng nghich.
Cau 6. Xét phan rng xay ra trong |6 luyén gang:

Fe,05(s) + 3CO(g) = 2Fe(s) + 3CO4(g) AH°<0
Néu cac yéu té (ndng d6, nhiét 8, ap suat) can tac déng vao can bang trén dé can béng
chuyén dich vé bén phai (lam tang hiéu suéat clia phan &ng).
Cau 7. Cho cén bang hoa hoc sau:
1 ~ CO(g) +H,0(g) == H,(g)+CO,(g)
O 700 °C, hang s6 cén bang K = 8,3. Cho 1 mol khi CO va 1 mol hoi nwéc vao binh Kin
dung tich 10 lit va gitr & 700 °C. Tinh ndng dd cac chat & trang thai can bang.
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4 NITROGEN

MUCTIEU:

~  Phat biéu dugc trang thdi ty nhién ciia nguyén t6 nitrogen.

— Gidithich dugc tinh tro cia don chat nitrogen & nhiét do thutng thong qua lién két va gid tri ndng
luong lién két.

— Trinh bay dugc su hoat dong ctia don chdt nitrogen ¢ nhiét do cao ddi véi hydrogen, oxygen. Liénhé
qua trinh tao va cung cdp nitrate cho dat tir nuéc mua.

— Gidi thich dugc cac (ing dung clia don chat nitrogen khi va l0ng trong san xudt, trong hoat ddng
nghién ctiu.

. Trong céng nghiép, don chdt nitrogen két hop véi hydrogen tao thanh ammonia la mét hop chdt quan trong
trong sdn xudt phdn bon, hod chdt.

Tai sao phdn ung trén can thuc hién & nhiét dé cao? Bon chdt nitrogen déng vai tro gi trong phdn ung dé?

— , -
@D TRANG THAI TU NHIEN
Néu ng dung thiee tién cla khi nitrogen va diém tiéu Chile ma em biét.

Trong khi quyén Tréi Bat, nitrogen la nguyén t6 phd bién nhét, chiém 75,5% khéi lvong
(ho&c 78,1% thé tich) va tap trung cha yéu & tang déi luu.

Trong vo Trai Dat, nguyén t6 nitrogen t6n tai tap trung & mot sé mé khoang duéi dang
sodium nitrate (thwdng goi la diém tieu Chile).

Nguyén té nitrogen cé trong tat ca co thé dong véat va thuc vat, 1a thanh phan céu
tao nén nucleic acid, protein,... Trong co thé ngudi, nitrogen chiém khoang 3% khéi
lrgng, dirng thir v sau oxygen, carbon va hydrogen.

Nguyén té nitrogen tén tai trong tw nhién véi hai ddng vi bén la ¥N (99,63%) va
15N (0,37%).

? EM CO BIET

Bénh giam ap ciia thglan

Khi Ian sdu dudi nuéc, ap suat khdng khi trong budng phdi tang lam lugng
nitrogen hoa tan trong mau tang. Trong qué trinh di chuyén lén mat nudc,
&p sudt giam dan. Néu nqudi tho lan di chuyén |én mét nudc qua nhanh,
nitrogen khong kip chuyén dén va thodt ra & phdi, sé tao thanh cc bot khi
trong mach mdu. Cac bot khi nay lam tdc mach mau hodc chén ép vao day ol

than kinh, gay dau khdp, té liét hodc ti vong. Hinh 4.1. Tho I3n bién
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'D-cn'u TAO NGUYEN TU, PHAN TU

1. Céau tao nguyén tir

Nguyén td nitrogen & 6 sé 7, nhém VA, chu ki 2 trong bang tuan hoan. Nguyén tlr
nitrogen c6 d6 am dién 16n (3,04). Nitrogen la phi kim dién hinh.

Nitrogen tao ra nhiéu hop chét voi cac sé oxi hoa khac nhau tir —3 dén +5. Cac sé oxi
hoa thuwéng gap cla nitrogen dwgc biéu dién & truc sb oxi hoa du i day.
-3 0 +1 +2 +3 +4 +5

N

2

1. Sap xép cac hop chat sau vao vi tri twong teng trong truc biéu dién sb oxi hoa clia
nitrogen: NO, N,O, NO,, NH;, HNO,, HNO,, NH,CI, KNO,, NaNO,.

2. Dwa vao truc biéu dién sé oxi hoa clia nitrogen dé giai thich nitrogen cé ca tinh oxi
hoé va tinh khir. Viét mét qua trinh oxi hoa va mét qua trinh khtr dé minh hoa.

2. C4u tao phan tir

Phan tr nitrogen gém hai nguyén tlr, lién két véi nhau bang lién két ba (1 lién két o va
2 lién két ). Phan tr nitrogen cé néng Iueng lién két Ién (945 kJ/mol) va khéng cé cuc.

1. Viét céng thirc electron, céng thirc Lewis va céng thiec céu tao clia phan tir
nitrogen.

2. T cau tao phan ttr, hay cho biét tai sao phan tr N, c6 nang lugng lién két Ion.
Dy doén vé kha nang hoat déng hoa hoc clia nitrogen & nhiét d6 thudng.

(D TiNH CHAT VAT Li

O diéu kién thuong, nitrogen la chéat khi, khong "'
mau, khéng mui, khéng vi, khé hoa long (hoa long &
—196°C), tan rat it trong nwéc (11it nwée hoa tan dugc
0,012 lit khi nitrogen). Khi nitrogen khéng duy tri su
chay va su hé hap.

1. Dwa vao trong tac van der Waals, hay giai thich tai - ———
sao don chat N, kho hoa 1dng va it tan trong nuéc. Hiph 4:2. Lud trivle bao goc
2 trong nitrogen long

(@ TiNH CHAT HOA HOC

Nitrogen kha tro & nhiét a6 thudng, & nhiét dé cao, nitrogen tré nén hoat déng hon.
Nitrogen thé hién ca tinh oxi hoé va tinh khir.
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1. Tac dung vé&i hydrogen gEM COBIET

O nhiét @6 cao, ap suéat cao va co xuc tac, nitrogen Quy trinh Haber-Bosch

hoa hop truc tiép véi hydrogen, tao thanh ammonia. Quy trinh Haber-Bosch la mt
Pay la qué trinh quan trong nhét dé san xuat ammonia, chia khod quan trong trong
thwéng goi la qua trinh Haber-Bosch (Ha-bo Bét), dugc cong nghiép sin xudt phan

phét minh b&i nha hoa hoc Fritz Haber (Pha-rit Ha-bo) :’L?" 9;;5' tdém 250 an ninh
va dugc phat trién boi ki sw Carl Bosch (Can Bot). AR el £

o ) a2 A Hién nay, quy trinh Haber-
er:?-m :h Huabe‘lrgE:g‘.sch duwoc thwe hién o quy moé céng Bosch vin dang 68 tuc duc
nghiep 1 nam ' nghién ciiu, cdi tién theo

N,(g)+ 3H2(g)1tu'$’“2NH3(g) hudng tim ki€m nhiing xdc tc

) X _ _ hiéu qua hon nham lam gidm
Phan tng tong hop ammonia la qua trinh trung gian nhiét 6 va gidm &p sudt cda
quan trong dé san xuét nitric acid, thuéc nd, dam nitrate, phan ting téng hgp ammonia.

urea, ammophos,...

2. Tac dung v&i oxygen

O nhiét 6 cao trén 3 000 °C hodic co tia Itra dién, nitrogen két hop véi oxygen, tao ra
nitrogen monoxide (NO) vGi hiéu suat rét thap.

N,(9) + O,(g)===2NO(9g) AH° = 180,6 kJ.

Trong tw nhién, phan (ng trén xay ra trong nhitng con muwa déng kém sam sét, khoi
dau cho qué trinh chuyén hoa tir nitrogen thanh nitric acid. Nitric acid tan trong nuéc
mua va phan li ra ion nitrate (NO3) Ia mét dang phan dam ma cay tréng hép thu duoc
dé sinh trwdng, phat trién.

Qua trinh tao va cung cap dam nitrate cho dat tr nwéc mua dwoc biéu dién theo

so' do:
N, %, No %, No, ¥ 2" M0, iNo, 5 HY +NO;

Trong thurc té, phan (ng hoa hop gitra hitrogen véi oxygen thudng xay ra déng thdi véi
quétrinh dét chaynhién liéu & nhiétdd cao bang khéng khi. Cac hoat déng giao théng van
tai va san xuatcdng nghiép la nguyén nhan chinh gay phéatthai cac oxide clia nitrogen vao
khi quyén.

+0,

Jem COBIET

Mot sd vi sinh vat chuyén hod
nitrogen thanh phan dam, tich

2. Trong phuwong trinh hoa hoc clia phan tng téng
hop ammonia, héy xac dinh cac nguyén tir co su

thay déi sb oxi hoa va vai tro clia nitrogen. luj tai céc nét san & 1 cdy ho
3. Trong phwong trinh hoa hoc clia phan trng gitra da_“- Qué trinh nay _969 P[‘B“
cdi tao va bd sung dinh du@ng

nitrogen vai oxygen:

a) Hay xac dinh cac nguyén tr cé su thay d6i sé oxi hoa.

b) Tai sao thuc té khéng sir dung phan trng nay dé tao
ra NO, mét hop chét trung gian quan trong trong
céng nghiép san xuét nitric acid?

4. Viét cac phuwong trinh hoa hoc minh hoa qué trinh

hinh thanh dam nitrate trong tw nhién xuét phat i Hinh {,-3-_Céc nét san &
nitrogen. ré cay ho dau

cho dat trong
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& une DUNG

Téac nhéan lam lanh Ung dung Tao khi quyén tro
Téng hop ammonia Cua nitrogen Bao quan thirc phém

Suu tdm mét sb hinh anh dé bao cao, thuyét trinh vé rng dung cla nitrogen trong
thuc tién. St dung céc tinh chét vét li va hoa hoc dé giai thich co s& khoa hoc cla
cac ung dung nay.

__43 a) Tai sao nitrogen 16ng dugc dung dé bao quan mau vat phdm trong y hoc?
b) Tai sao dung khi nitrogen dé lam cang vo bao bi thuc phdm ma khéng dung
khong khi?

Jem CO BIET

Ung dung clia nitrogen ldng trong y té va cong nghé thuc phim

Nitrogen ldng lam md bi dong béng ngay khi tiép xic nén dugc dung diéu tri mun cécva mot s6 bénh ngoai da.
Nitrogen I6ng dugc phun vao vé bao bi, sau d6 gén kin, nitrogen bién thanh thé khilam cang vb bao bi, vifa bdo vé
thuc phdm khi va cham, vita bdo quan dugc thuc phdm.

« Nguyén té nitrogen tén tai trong tw nhién & ca dang don chét (trong khi
quyén) va dang hop chat (nitrate, protein, nucleic acid, ...).

¢ Hainguyén tlr trong phan tlr nitrogen lién két véi nhau bang mét lién két ba
bén vitng nén don chéat nitrogen kém hoat déng hoé hoc & nhiét d6 thwdong,
hoat ddng hoa hoc manh hon & nhiét dé cao. Bon chét nitrogen thé hién
ca tinh oxi hoa (tac dung vaéi hydrogen) va tinh khir (tac dung véi oxygen).

» Nitrogen cé nhiéu (rng dung trong cac nganh san xuéat hoa chét, bao quan
thuc pham, dugc pham, mau vat pham vy té,...

 Giai thich qua trinh tao va cung cép ion nitrate cho dat tir nwéc mua.

« Giai thich dwoc cac ng dung cua don chét nitrogen & thé khi va thé 16ng
trong bao quan thyc pham, dugc phdm, mau vat pham vy té.
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3 AMMONIAE MUOI'AMMONIUM

MUCTIEU:

— Mo ta dugc cong thiic Lewis va dang hinh hoc ctia phan t ammonia.

— Tir cdu tao chia phan t ammonia, gidi thich dugc tinh tan, tinh base, tinh kh. Viét dugc
phuong trinh hod hoc minh hoa.

— Van dung duoc kién thiic vé cn bang hod hoc, toc dd phan ting, enthalpy cho phén ting
tng hop ammonia tif nitrogen va hydrogen trong qud trinh Haber.

— Trinh bay dugc tinh chét co ban cla mudi ammonium va nhan biét ion ammonium trong
dung dich.

— Trinh bay dugc ting dung clia ammonia; ammonium nitrate va mot s6 mudi ammonium tan.

— Thuc hién dugc (hodc quan sat video) thi nghiém nhén biét dugc ion ammonium trong
phdn dam chifa ion ammonium.

C) o -
¥

L

B -

Ttr ammonia, théng qua phan ting nao cé thé san xudt phan dam chia ion ammonium? Ammonia
| déng vaitro gitrong phan tng dé?

@ AMMONIA
1. Céu tao phéan te
1. Viét c&u hinh electron clia cac nguyén ttr H(Z=1)vaN (Z=T7).

2. Trinh bay cac budc Iap cong thirc Lewis cua phan tr ammonia.

Phan tir ammonia dwoc tao bdi mét nguyén tir nitrogen lién két véi ba nguyén tir
hydrogen va c6 dang hinh hoc |a chép tam giac:

H—N—H N
| H” L ™H
H I
a) b)

Hinh 5.1. Céng thuc Lewis (a) va dang hinh hoc (b) cla phan tir ammonia
Pé4c diém clu tao clia phan tir ammonia:

— Nguyén tlr nitrogen con mét cap electron khéng lién két, tao ra ving cé mat do dién
tich am trén nguyén ttr nitrogen.

— Lién két N-H phan cuc, cap electron dung chung Iéch vé nguyén tlr nitrogen lam cho
nguyén tlr hydrogen mang mét phan dién tich dwong.

— Lién két N-H twong déi bén vai nang lwong lién két 1a 386 kJ/mol.
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1. Tl dac diém cau tao cla phan tlr ammonia, hay giai thich tai sao cac phan tuy
ammonia cé kha nang tao lién két hydrogen manh véi nhau.

H H H
...H_\NOQCH_\N L H_\N...

H H/ H/

Hinh 5.2. Lién két hydrogen gitra céc phan tir ammonia

2. Tinh chét vat i

Ammonia t6n tai & ca trong méi trudng dat, nwée, khéng khi. Trong co thé ngudi,
ammonia duoc tao ra trong qué trinh chuyén hoa thirc &n chira protein.

O diéu kién thwdng, ammonia tén tai & thé khi, khéng mau, nhe hon khéng khi, mui
khai va x6c. Ammonia tan nhiéu frong nwéc. O diéu kién thweng, 1 lit nuéc hoa tan
duoc khoang 700 lit khi ammonia. Ammonia dé hoa Iéng (hoa léng & —33,3 °C) va dé
hoa ran (hoa rén & —77,7 °C).

¥ ). Hay giai thich tai sao ammonia tan tét trong nwoc.

3. Tinh chét hoa hoc
a) Tinh base

Trong céng nghiép, phan (ng gita ammonia v&i acid dwoc dung dé san xuét
phan bon:

NH, + HCl — NH,CI

NH, + HNO; —— NH,NO,

2NH; + H,SO, —— (NH,),SO,
Xac dinh chét cho, chat nhan proton trong méi phan rng trén. Dung mi tén dé biéu
dién sw cho, nhan do.

Trong dung dich, mét phéan sé phan tir ammonia nhan & Em co BIET
proton clia nudc, tao thanh ion ammonium (NH3): Ammophos 13 mét loai phan
JH] bén phitc hop, cung cap dong
NH3+ HoO = NHj3 + OH" thdi hai nguyén t6 nitrogen
Dung dich ammonia ¢ méi truéng base yéu, lam va  phosphorus  cho  cay
quy tim chuyén mau xanh, phenolphthalein chuyén trong: Tanfy pidh: chimtichs
B ammophos la san pham cta
mau hong. cac phan ing:
O thé khi, ammonia cling co kha ndng nhan proton, thé  NH, + H;P0,—> NH,H,P0,
hién tinh chéat cia m6t base Bronsted-Lowry. INH;+ H3P0, —>(NH, );HPO,

Vi du: NH;(g) + HCI(g) —> NH,CI(s)
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b) Tinh khir

Trong phan tr ammonia, hguyén tlr nitrogen c6 sé oxi hoa —3 (sb oxi hoa thap nhét clia
nitrogen) nén ammonia thé hién tinh khir.

Khi dét chay frong oxygen, ammonia chay véi ngon Ilra mau vang.
4NH, + 30, —%5 2N, + 6H,0

Trong céng nghiép, phan rng gil’a ammonia va oxygen dugc thyc hién & nhiét dé
800 °C — 900 °C vai xuc tac Pt.

4NH, + 50, —*5 4NO + 6H,0

2 pt
Phan (rng trén |a giai doan trung gian quan trong trong gEM cOBIET
4 trinh s& 4t nitric acid th h hap Ostwald
qua trinh san xuat nitric acid theo phuong phap a Ammonia t bbc chdy & nhiét
(Ot-xvan).

dd 651 °C khi ¢6 sat xtic tac va

3. Trong hai phan (rng oxi hoa ammonia bang oxygen 6850 °C khi khong 6 xtic téc.
Ammonia ¢6 thé tao hon hgp

o trén, hay: e A
’ . == 6i khong khi kh d
a) Xac dinh cac nguyén tuwr c6 su thay doi s6 oxi hoa. :;;;niaoggmglhfi; nggg tgr
b) Viét qua trinh oxi hod, qua trinh khty. 16% dén 25% thé tich.
4. Ung dung

Tac nhan lam lanh Mot sb trng dung San xuét nitric acid
Dung méi cLa gionia San xuat phan dam

Swu tam mét s hinh anh dé bao céo, thuyét trinh vé (ng dung clia ammonia trong
thuc tién. Str dung cac tinh chét vat Ii va hoa hoc dé giai thich co s& khoa hoc cua
cac trng dung nay.

5. San xuét

Trong céng nghiép, qua trinh san xuédt ammonia thwéng dugc thwc hién & nhiét @6
400 °C — 450 °C, ap suét 150 — 200 bar, xuic tac Fe.

N, (9) + 3H,(g) —=PX—2NH(g) AH = 91,8kl

Van dung kién thirc vé can bang hoa hoc, téc d6 phan rng, bién thién enthalpy dé

giai thich céc diéu kién clia phan trng san xuéat ammonia, cu thé:

1. Néu tang hodc giam nhiét d6 sé anh hudng dén sw chuyén dich can bang va téc
d6 phan trng nhu thé nao?

2. Néu giam ap suét, can bang chuyén dich theo chiéu nao? Tai sao khéng thuwrc hién
& ap suat cao hon?

3. Vai tré clia chat xtc tac trong phan &ng la gi?
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MUGI AMMONIUM

Tinh tan, swdién li

Mét s mubi ammonium phé bién: II-I x
NH,CI, NH,CIO,, NH,NO,, (NH,),S0,, NH,H,PO,, Ny,
(NH4),HPO,, NH,HCO,, (NH,),Cr,0-. H \H

H‘au hfet gac r‘nu0| ?mmgnlum déu de tan trong nuéc Hinh 5.3, Dang hinh hoc
va phéan li hoan toan raion. cla ion ammonium

Vi du: NH,Cl — NHy + CI~.

Tac dung véi kiém — Nhan biét ion ammonium

Khi dun néng hén hop mudi ammonium véi dung dich kiém, sinh ra khi ammonia co
mui khai.

Vi du: (NH,),S0O, + 2NaOH Sy Na,SO, + 2NH, + 2H,0

Phwong trinh ion rat gon: NH; + OH  —— NH; + H,0

Thi nghiém: Nhan biét ion ammonium trong phan dam

Chuén bi: phan bén potassium nitrate va phan bén ammonium chloride dang ran,
dung dich NaOH 20%, giay pH; binh xit tia nwéc cat, 2 éng nghiém, kep go, den con.
Tién hanh:

— Cho khoang 1 g phan bon potassium nitrate vao éng nghiém (1) va khoang 1 g
phan bén ammonium chloride vao 6ng nghiém (2).

— Thém vao méi éng nghiém khoang 3 mL nwéc cat, 1ac déu cho tan hét.

— Nhé 1 mL dung dich NaOH 20% vao méi éng nghiém, dun néng nhe trén dén cén.

— Pua hai méu giay pH da tam wdt vao miéng méi 6ng nghiém.

Quan sat hién turong va tra Ioi cau hoi:

Dua vao dau hiéu nao dé nhan biét ion ammonium? Giai thich bang phwong trinh
hoa hoc.

Tinh chét kém bén nhiét 7 M co BIET
Cac mmuc:)i ammonium déu kém bén nhiét Ammonium nitrate viia 13 phan bon nhung ddng
va dé bi phan huy khi nung néng. thoi ciing la chdt nd do phan ting:
t0
Vi du: INHNO, —55 2N, +0, +4H,0

Phan ting trén 1a nguyén nhan vu nd kinh hoang tai

tD
NH,Cl —> NH; + HCl nha kho chia khoang 2 700 tdn ammonium nitrate

NH.HCO. -2 NH. + CO.. + H.O @ cang Beirut (Lebanon) vao thang 8 nam 2020. Do
4 3:0 3 202 vdy, qua trinh bdo quan, st dung ching phdi tuan
NH,NO; —> N,O +2H.,0 theo nquyén téc phong va chdng chdy, nd.



4. Ung dung

Thuéc Phan bon Chét phu gia
long d&m hoa hoc thire pham

Chéat danh sach Mét SCfJ trng dung cuia Thubc bé sung
bé mat kim loai muoi ammonium chat dién giai

P>

™" 4. a)So sanh phan tr ammonia va ion ammonium v& dang hinh hoc, sé lién két cong
hoa tri, s6 oxi hoa clia hguyén tir nitrogen.
b) Viét phwong trinh hoa hoc minh hoa tinh acid/base clia ammonia va ammonium.

e Phan t&r ammonia c6 dang chép tam giac, phan tl chira ba lién két N-H
phan cuc va mét cap electron khéng lién két trén nguyén tlr nitrogen.

e Cac phan tlr ammonia tao duoc lién két hydrogen véi nhau va véi nwéc.
Ammonia dé hoa long va dé tan trong nuoc.

e Tinhbasevatinhkh( chlaammonia dugc rngdung trong san xuatphanbon,
nitric acid, ...

e Mudi ammonium dé tan, kém bén nhiét, tac dung véi base, dugc dung
chu yéu lam phéan bén.

e Van dung duoc kién thirc vé can bang hoéa hoc, téc d6 phan trng, enthalpy
cho phan trng téng hop ammonia trong qué trinh Haber-Bosch.

e Nhan biét dugc ion ammonium trong phan dam.
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MUCTIEU:

—  Phén tich dugc ngudn goc cc oxide clia nitrogen trong khdng khi va nguyén nhan gdy hién tuong mua acid.

- Neéu dugc cdu tao ctia HNO,, tinh acid, tinh oxi hod manh trong mét s6 ting dung thutc tién quan trong
clia nitric acid.

— Gidi thich dugc nguyén nhan, hé qua cda hién tugng phi dudng.

& Q?;\
w

&
T

MOT SO HOP CHAT.CUANITROGEN
/Ol OXYGEN

N&m 1872, trong cudn sach Khéng khi va Mwa, Robert Angus Smith (R6-bot An-got Smit)

(nha hoa hoc nguéi Scotland) da trinh bay chi tiét vé hién tuong mua acid. Dén cudi nhiing
nam 1960, mua acid da thuc su dnh huéng dén méi trudng céc ving réng lon & Tay Au va
Déng Bac My. Ngay nay, mua acid tré thanh mét trong céc thdm hoa méi truéng toan céu.

Vay mua acid I3 gi? Hop chét clia nitrogen véi oxygen c6 vai tré gi trong hién tuong do?

oCAC OXIDE CUA NITROGEN
1. Cong thirc, tén goi

Oxide cua nitrogen dwgc ki hiéu chung la NO,, mét loai hop chat dién hinh gay 6
nhiém khéng khi. Hop chét NO, c6 trong khéng khi la NO,, NO, N,O,, N,O.

Oxide

N,O

NO

NO,

Tén goi

Dinitrogen oxide

Nitrogen monoxide

Nitrogen dioxide

Dinitrogen tetroxide

2. Ngudn géc phat sinh NO, trong khéng khi

Bén canh nguén gbc tu nhién nhuw nui Itva phun trao, chay rivng, muwa déng kém theo
sam sét, sir phan huy cac hep chat hitu co, thi su phat sinh NO, chii yéu la do hoat
ddng cla con ngudi. Cac ngudn gay phat thai NO, nhan tao t hoat déng giao thdng
van tai, san xuéat céng nghiép, néng nghiép, nha may nhiét dién va trong doi séng.

Bang 6.1. Nguyén nhan hinh thanh NO, trong khong khi

N, +0, = 2NO

oxygen trong
khéng khi.

Loai NO, NO, nhiét NO, nhién liéu NO, ttre thoi
(thermal —NO,) (fuel = NO,) (prompt —NO,)
Nguyén | Nhiét d6 rat cao (trén 3 000 °C) Nitrogen trong Nitrogen trong khéng
nhan tao hoadc tia Itra dién lam nitrogen | nhién liéu hoac sinh khi tac dung véi cac
thanh trong khéng khi bj oxi hoa: khéi(!) két hop véi gbe tu do@ (gbc

hydrocarbon, géc
hydroxyl,...).

NO, la mét trong cac nguyén nhan gay mua acid, swong mu quang hoa, hiéu ung
nha kinh, thling tang ozone va hién twong pha dwdng, lam 6 nhiém méi truéng.

(1) Sinh khoi Ia mdt thuat ngir dung d& mo ta cac vat chat hitu co cd ngudn gdc tir sinh vat séng.
(2) G&c tw do la nguyén tir/nhdm nguyén tir cé electron tu do, chura tao thanh cip electron.

38




3. Muwa acid

1. Giai thich nguyén nhan phat thai NO, tir hoat dong giao théng véan tai, nha may
nhiét dién, luyén kim, @6t nhién liéu. Bé xuat cac bién phap nham cat giam céac
ngudn phat thai d6.

2. Suu tdm hinh anh vé anh hudng clia mua acid déi véi méi truéng. Dé xuét mét
s6 giai phap nham giam thiéu nguy co gay mua acid.

Nudc mura théng thueng cd pH khoang 5,6 chi yéu do cé carbon dioxide hoa tan tao
maéi trdng acid yéu. Khi nuwée mua c6 pH nho hon 5,6 thi goi la hién tugng muwra acid.

Tac nhan chinh gay mua acid la SO, va NO,,, phat thai chu yéu do cac hoat ddng cong
nghiép, nhiét dién, giao théng, khai thac va ché bién dau mo, ...

V6i sur xuc tac cla cac ion kim loai trong khéi bui, khi SO, va NO, bi oxi hoa bdi oxygen,
ozone, hydrogen peroxide, géc tw do,... rdi hoa tan vao nuwdec, tao thanh sulfuric acid
va nitric acid. W/ du:

xuc tac

2S0, + 0, + 2H,0 22!, o150,

Xuc tae

ANO, + O, + 2H,0 °%°, 4HNO,
Cac giot acid li ti tao thanh theo mua roi xuéng bé mét Trai Dét.

Muwa acid gay tac déng xau ddi vai méi treéng, con ngudi va sinh vat, rd rét nhat khi
nwéc muwa cb gia tri pH dudi 4,5. Mua acid, anh hwéng dén sinh vat, &n mén cac cong
trinh xay dwng, kién tric bang da va kim loai, ..

4D’ NITRIC ACID
1. CAu tao . O
Nitric acid (HNO;) c6 cong thirc Lewis va cong thirc He . A
céu tao nhu Hinh 6.1. a) O:
Déc diém céu tao cla phan ti nitric acid: /0
~ 3 I F4 . - By F4 . - F4 /O_N
— Nguyén t N c6 s6 oxi hoa +5, la sO oxi hoa cao nhat H \
clia nitrogen. b) O
] . . Hinh 6.1.
— Lién két O-H phan cwc manh vé phia nguyén tw Céng thire Lewis (a) va
oxygen. céng thirc cau tao (b) cla
nitric acid

Lién két N — O la lién két cho nhan.

T dac diém cau tao, dw doan tinh tan va tinh chat hoa hoc clia nitric acid.

. Tinh chét vat li

Nitric acid tinh khiét Ia chat Idng, khéng mau, cé khéi luong riéng D = 1,53 g/mL.
Nitric acid nong chéy & —-42 °C va s6i & 83 °C. Nitric acid boc khéi manh trong khéng
khi am va tan vé han frong nuéc.
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3. Tinh chét hoa hoc

Viét phuong trinh phan li va cac phwong trinh hoa hoc minh hoa cho tinh chét acid
manh cua nitric acid.

a) Tinh acid
Nitric acid c6 kha néng cho proton, thé hién tinh chét cia mét acid Bronsted-Lowry.
Trong céng nghiép, nitric acid dugc str dung dé san xuéat phan bon giau dinh dwéng nhu
ammonium nitrate, calcium nitrate.
NH; + HNO; — NH,NO,
CaCO, + 2HNO, — Ca(NO,), + CO, +H,O
Ammonium nitrate cung cdp nguyén té nitrogen & ca dang ammonium va ca dang nitrate.
b) Tinh oxi hoa
Phan tlr nitric acid chira nguyén tr nitrogen cé sé oxi hoa cao nhéat (+5) nén nitric acid cé
kha n&ng nhan electron, thé hién tinh oxi hoa manh.
Do ¢6 tinh oxi hoa manh, nitric acid thuéng dwec sir dung dé pha mau quéng trong viéc
nghién ctru, xac dinh ham Ivong cac kim loai trong quang.

J em CO BIET

Ung dung néi bat clia nitricacid dac

- (/dang dam dc, nitric acid dugc duing dé san xuat thudc nd trinitrotoluene (TNT), nitroglycerin va thudc siing
khdng khai cellulose trinitrate. Trong cac hop chat dd, tinh oxi hod ctia nitric acid duoc bao luu & cic gdc nitrate
va tham gia vao phan ting chéy, nd.

« Nitric acid dac tao vdi hydrochloric acid dac hon hap ¢6 tinh oxi hod manh (thutng goi la nudc cuding toan —
aqua regia) c6 kha nang hoa tan vang, platinum.
Vidu: Au + HNO, + 3HCI —timo‘uCI3 +NO + 2H,0
Phén ting hoa tan vang, platinum trong nuc cutng toan dugc st dung phd bién & nhiéu phong
thi nghiém nghién ctu.

4 HIEN TUONG PHU DUGNG

Nguyén nhan cla hién tugng phu duéng la do sy du thira dinh dudng da cung cap
nguén thirc an déi dao cho sinh vat phu du phat trién rét manh.

Théng thwéng, khi ham luwgng nitrogen trong nwéc (bao gdém ion nitrate, nitrite,
ammonium) dat 300 ug/L va ham lvgng phosphorus (cac dang ion phosphate) dat 20
Mg/L sé gay ra hién twong phu dudng.
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Nguén dinh dudng & ao, hd thuong cé ngudn gbc tir nwéce thai (néng nghiép, cong
nghiép va sinh hoat) dugc dua dén ao, hd théng qua céc cong dan nwdc cb dinh hodc
do chay tran trén mét dat khi mua, 10. Bén canh d6, & nhiéu dam nudi tréng thuy san,
sy du thira thirc @an chan nudi cling tao ra sy du thira dinh dwéng.

Hién twong phu duéng gay can tré st hép thu anh sang mét tréi vao nudce, 1am gidm
s quang hop cla thyc vat thuy sinh. Rong, tao phat trién manh gay thiéu nguén
oxygen tram trong cho cac loai khac (d&c biét 1a tém, ca), gay mat can bang sinh thai.
Ngoai ra, xac rong, tdo phan huy gay 6 nhiém méi trudng nwéc, khéng khi va tao chét
bun Idng xudng long ao, hé.

Hinh 6.2. Ao, hé c6 hién tuong phu dudng do 6 nhiém

1. Néu cac bién phap nham han ché hién twong phu duéng xay ra & cac ao, ho.

2. Hay mé ta dsc diém clia ao, hé c6 hién twong phu duéng va dé xuét cach cai tao.

» Su phat thai cac oxide clia nitrogen trong khéng khi chi yéu do céc hoat
dong clia con ngudi nhuw giao théng van tai, nhiét dién, san xuét céng
nghiép, néng nghiép va ddi séng.

« Nguyén nhan gay hién twong mua acid do c6 sy phéat thai qua nhiéu khi
SO, va NO, tr san xuét céng nghiép, giao théng, ...

¢ Nitric acid |a acid manh va c6 tinh oxi hoa manh.

 Lién hé dugc tinh chat hoa hoc cua nitric acid trong mét sé quy trinh san xuat
hoa chét.

e Gilt gin méi truéng nudc clia cac ao, hé trong khu vigc em sinh séng va tham
gia cai tao nhithg ao, hé c6 hién twong phu dudng.
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1.

Trong cdng nghiép, sulfur 1a nguyén liéu ban déu, con sulfur dioxide Ia hop chét trung gian ‘

MUCTIEU

SULFUR VA'SULFUR DIOXIDE

—  Néu dugc cac trang thdi tu nhién cia nguyén td sulfur.

— Trinh bay duoc cdu tao, tinh chdt vét li, hod hoc co bén va ing dung clia sulfur don chat.
—  Thuc hién dugc thi nghiém chiing minh sulfur don chat viia ¢6 tinh oxi hod viia c6 tinh khi.
— Trinh bay dugc tinh oxi hod, tinh khir va ting dung ctia sulfur dioxide.

— Trinh bay duoc su hinh thanh sulfur dioxide do téc dong clia con ngudi, tu nhién,
tac hai cda sulfur dioxide va mét s6 bién phdp lam giam thiéu lugng sulfur dioxide thai

vao khong khi.

trong qua trinh sén xuat sulfuric acid. Bén canh do, sulfur dioxide ciing la mét tac nhan gay

6 nhiém khéng khi.

Vay, tinh chét co ban cla sulfur, sulfur dioxide 1a gi va lam thé nao dé giam thiéu téc hai cda

sulfur dioxide doi voi méi truong?

SULFUR
Trang thai tw nhién

Sulfur (Iku huynh) 1a nguyén té phé bién tha
17 trén vo Trai Dét, chiém khoang 0,03 - 0,1%
khéi lwong, ton tai & bdn dang ddng vi bén:
328 (94,98%), S (0,76%), **S (4.22%) va
363 (0,02% ). Trong tw nhién, sulfur ton tai &
ca dang don chat va dang hop chat. Pon chat
sulfur dugc phan bé & vung lan can nuilira va
sudi nwéc noéng,... Hop chét sulfur gém cac
khoang vat sulfide, sulfate, protein,...

Sulfur duoc giai phong ra khai I6i Trai Pat chu
yéu & dang sulfur dioxide (SO,) va hydrogen
sulfide (H,S) khi nui IL’fq hoat déng. Sau do,
hydrogen sulfide chuyén hoa thanh muoi
sulfide it tan (tao thanh cac khoang vat pyrite,
chalcopyn”ge,...) va sulfur dioxide chuyén hoa
thanh mudi sulfate clia calcium, barium (tao
thanh cac khoang vat nhu thach cao) (Hinh
7.2). Trong co thé nguoi, sulfur chiém khoérjg
0,2% khoi lwgng, cé trong thanh phan nhiéu
protein va enzyme.

Y
s {.ﬂsi&ﬂ
Nk T
Chusa, thansa Thach cao
(HgS) (Cas0,.2H,0)

Hinh 7.2. Cac khoang vét Chl;\‘ yéu
cUa sulfur trén vo Trai Dt

() Nguén: J. Raisanen, Encyclopedia of Analytical Science (Second Edition), 2005.
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@ 1. Ké tén mot (rng dung thuc tién clia quéng pyrite, thach cao, sulfuric acid ma
em biét.

2. Cau tao nguyén tir, phén tee
a) Cau tao nquyén tir

1. Viét clu hinh electron clia nguyén ttr S (Z = 16) va biéu dién sw phan bé electron
vao cac 6 orbital.

2. Dua vao céu hinh elecron va dé am dién clia nguyén tir S, hay dua ra dy doan Ve:
a) Sé oxi hoa thap nhét, cao nhét clia nguyén tlr S trong hop chét.

b) Tinh oxi hoa, tinh khtr cua sulfur.

Nguyén té sulfur & 6 sé 16, nhém VIA, chu ki 3 trong bang tuan hoan. Nguyén tlr sulfur
c6 d6 am dién la 2,58. Sulfur co tinh phi kim.

Sulfur tao ra nhiéu hop chét véi cac sb oxi hoa khac nhau tir —2 dén +6, vi du: H,S,
SO, SO,,...

b) Cau tao phéan t

Phan tlr sulfur gém 8 nguyén tlr (S4) cé dang vong khép kin. M&i nguyén tir sulfur lién
két v&i hai nguyén tir bén canh bang hai lién két céng hoé tri khéng phan cuc. Lién két
S-S c6 nang lweng lién két bang 226 kJ/mol va do dai lién két 1a 205 pm.

Trong phan rng hoa hoc, phan tir sulfur dwoc viét don gianla S.

Hinh 7.3. Phan tir sulfur Sg

2. Trong tinh thé sulfur, cac phan tir Sg tong tac voi nhau béng Iuc van der Waals
yéu. Hay dy doan vé nhiét 6 nong chay (cao hay thép) clia don chat sulfur.

3. Tinh chét vat li

Pon chét sulfur cé hai dang thu hinh: dang ta phwrong (bén & nhiét dé thuwong) va dang
don ta.

Sulfur khéng tan trong nudc, it tan trong alcohol, tan nhiéu trong carbon disulfide.

Sulfur néng chay & 113 °C va s6i & 445 °C.
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Sulfur ta phuong va sulfur don ta khdc nhau vé su sap xép
cdc phan tif S trong tinh thé (Hinh 7.4).

> 95,5°C
Tinh chat dé ndng chdy cla sulfur dugc ting dung trong — | 0
¢ong nghé khai thac sulfur tif mo theo phuong phap =Aa S
Frasch (Pho-rét).
Nguyén téc cia phuong phap nay la hod 1dng sulfur ngdm  a) Dang ta phuong b) Dang don ta
dudi dat bﬁng hoi nudc siéu n6ng (6 khoéng 180 DC) Hinh 7.4. Tinh thé sulfur

véi &p sudt cao, sau d6 két hop véi bom khong khi nén dé
day sulfur 1dng trao Ién mat dat theo dudng dng dan.

4. Tinh chét hoa hoc

a4

Khi tham gia phan trng hoa hoc, sulfur cé thé thé hién tinh oxi hoa hoéc tinh khir. Trong
thuc té, hdu hét cac phan tring cla sulfur chi xay ra khi dun néng.

a) Tac dung voi hydrogen va kim loai

Thi nghiém: Sulfur tac dung véi sit (iron)

Chuén bi: b6t sulfur, b6t iron, éng nghiém, kep gé, dén cén, béng.

Tién hanh:

— Trén déu bét sulfur véi bot iron theo ti 16 khéi Iwgng khoang 1: 1,5.

— L&y khoang 2 g hén hgp vao éng nghiém khé chiu nhiét, dung béng nat miéng
ong nghiém.

— Ho néng déu nlra duéi 6ng nghiém trén ngon Ikra dén con, sau d6 dun tap trung
vao phan chira hon hop.

Quan sat, m6 ta hién twong va thuc hién yéu cau sau:
Du doan san pham tao thanh sau thi nghiém, viét phwong trinh hoa hoc cuia
phan tng va xac dinh chét oxi hoa, chéat kht.

O nhiét d6 cao, sulfur tac dung véi hydrogen tao thanh hydrogen sulfide:

H,(g) + S(s) e H,S(g) AH°=-20,6kJ
Sulfur tac dung véi thuy ngan (mercury) ngay & nhiét dé thwéng, tac dung véi nhiéu
kim loai khac & nhiét @6 cao, tao thanh mudi sulfide:

Hg + S — HgS

2A1 +38 5 ALS,

Phan trng clia mercury véi sulfur duwgc str dung dé xcr li mercury roi vai.



b) Tac dung véi phi kim

Thi nghiém: Sulfur tac dung v&i oxygen
Chuén bi: bét sulfur, binh khi oxygen; muéi sat, dén cén, nat cao su.
Tién hanh:
— L&y mét it b6t sulfur vao mudi sat (da cadm xuyén qua nut cao su).
— Ho néng mudi sat trén ngon Ilra dén cdn dén khi sulfur néng chay va chay mét
phan trong khéng khi.
— Pua nhanh muéi sat vao binh khi oxygen.
Quan sét va thuc hién céc yéu cau:
1. Viét phuong trinh hoa hoc va xac dinh chét oxi hoa, chéat khr.
2. Nhan xét mirc dé phan tng chay cua sulfur trong khéng khi va trong khi oxygen.

O nhiét dé thich hop, sulfur tac dung véi mét s phi kim nhw fluorine, oxygen.,...
S(s) + 3F2(g) —> SFs(9) AH°=-12205kJ
S(s) + 02(g) —= SO,(g) AHe = —296, 8 kJ

3. Trong phan (*ng cua sulfur véi hydrogen, nhém (aluminium), thuy ngan (mercury)
va fluorine, hay xac dinh sy thay ddi s6 oxi hoa ctia nguyén ttr cac nguyén té.
Sulfur la chét oxi hoa hay chét khir?

5. Ung dung

Lwu hoa cao su San xuat sulfuric acid

Mét s tng dung

clia sulfur San xuat thudc trir sau,
thudc diét nAm

San xuat diém, thuéc nd

Stwru tam théng tin va trinh bay vé (rng dung clia mét hop chét ¢ chira nguyén té sulfur
trong thurc tién.

{1 SULFUR DIOXIDE
1. Tinh chét vat li

O diéu kién thudng, sulfur dioxide (SO,)la chat khi khéng mau, nang hon khdng khi, mui
hac, tan nhiéu trong nuéc (& 20 °C, 1 lit nwdc hoa tan dwoc 40 lit khi sulfur dioxide).

Sulfur dioxide la khi déc, hit thé khéng khi chira sulfur dioxide vugt ngudng cho phép
sé gay viém duwong hé hap.
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2. Tinh chét hoa hoc

1. Sulfur dioxide |a oxide acid (acidic oxide). Viét phwong trinh hoa hoc minh hoa.

2. Dua vao sb oxi hoa cla sulfur trong hop chét sulfur dioxide, hay du doan tinh oxi
hoad, tinh khir cla sulfur dioxide.

a) Tinh oxi hoa
Sulfur dioxide tac dung véi hydrogen sulfide tao thanh sulfur va nwéc.
SO, + 2H,S — 3S + 2H,0
Trong thuc tién, phan tng trén duoc dung dé chuyén hoa hydrogen sulfide frong khi
thién nhién thanh sulfur.
b) Tinh khtr
Sulfur dioxide tac dung voi nitrogen dioxide (NO,) khi cé xuc tac nitrogen oxide aé
chuyén hoa thanh sulfur trioxide.
SO, + NO, X', 50, + NO
Trong khéng khi, sulfur dioxide chuyén hoa thanh sulfur trioxide, sau d6 két hop voi

hoi nwdc tao thanh sulfuric acid. Day la phan tng giai thich qua trinh hinh thanh mua
acid khi khéng khi bi 6 nhiém bai sulfur dioxide.

4. Hay xac dinh si thay dbi sé oxi hoa clia nguyén tlr cac nguyén 16 va vai tro clia
sulfur dioxide trong phan trng cua sulfur dioxide véi hydrogen sulfide va nitrogen

dioxide.
3. Ung dung Yemcosier
Sulfur dioxide Ia chét trung gian quan trong trong quéa 0 nhiéu lang nghé san xudt
trinh san xuét sulfuric acid. may tre dan, sulfur dugc dot

chéy dé tao ra sulfur dioxide,

Do c¢é kha nang tay trang va diét khuan, sulfur dioxide mot tic nhan c6 khd ning

duoc sir dung dé tay trang bét gidy, khir mau trong chéng méc va tiy tring sin
san xuét dwong, chéng ndm méc cho san phdm may phdm may tre dan. Qué trinh
tre dan, ... dot chdy sulfur tai cac lang

. o . nghé thii cong gdy dnh hudng
Trong nghién ctru, sulfur dioxide long la mgt dung maéi dén sic khoé con nqudi va
phan cuc, duoc str dung dé thire hién nhiéu phan trng. 6 nhiém mi trudng.

4. Sulfur dioxide va 6 nhiém méi trudng
a) Nguén phét sinh sulfur dioxide

Sulfur dioxide dwoc sinh ra tir ca nguén tw nhién (khi thai nui Itra) va nguén nhan tao.
Trén toan thé gidi, ngudn sulfur dioxide tw nhién chiém wu thé, nhung & cac khu vuc
d6 thi va cdng nghiép, ngudn nhan tao chiém wu thé.

Ngudn sulfur dioxide nhan tao chli yéu sinh ra tir qua trinh dét chay nhién liéu cé chira
tap chét sulfur (than da, dau mo), dét quang sulfide (galen, blend) frong luyén kim, dét
sulfur va quang pyrite trong san xuét sulfuric acid, ...
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b)

c)

Tac hai

Sulfur dioxide la mét trong cac tac nhan lam 6
nhiém khi quyén, gdy mua acid va viém dudng
hé hap & ngudi,...

Bién phap cat giam phét thai sulfur dioxide vao
khi quyén

Dwa trén cac ngudn phat sinh sulfur dioxide do
hoat d6ng clia con ngudi, cac bién phap dé cat
giam su phat thai khi nay dwoc dé xuat nhu sau:
tang cwdng st dung cac nguén nang lwong méi,
nang lwong sach, nang luong téi tao; sir dung tiét
kiém, hiéu qua ngudn tai nguyén thién nhién; cai
tién céng nghé san xuét, cé bién phap xtr li khi thai
va tai ché cac san pham phu cé chira sulfur.

sé bién phap nham cat giam su phat thai dé.

JemcoBiEr
Bang 7.1. Ham luong cho phép
téi da cta SO, va NO,
trong khéng khi (1)

Théng s6 (ug/m?) | SO, | NO,

Trung binh 24gig | 125 | 100

Trung binh nam 50 40

Gid tri trung binh 24 gig va trung binh
nam lIan luot |3 gid tri trung binh cla
cdc gid tri do dugc trong khodng thoi
gian 24 gid lién tuc (mot ngay dém) va
trong khodng théi gian mot nam.

a) Trinh bay (rng dung cua sulfur dioxide. Giai thich.
b) Ké tén mét sé ngudn phat thai sulfur dioxide vao khi quyén. Em hay dé xuat maot

¢ Nguyén té sulfur tén tai trong tw nhién & ca dang don chat (mé sulfur) va

dang hop chét (quang sulfide, sulfate, ... ).

« Don chét sulfur thé hién tinh oxi hoa (tac dung véi hydrogen, kim loai) va

tinh khir (tac dung véi oxygen, fluorine).

¢ Sulfur dioxide vira cé tinh oxi hoa, vira co tinh khir. Sulfur dioxide la tac
nhan gay 6 nhiém khéng khi, dwoc sinh ra tir nai Ira va cac hoat déng clia

con nguoi.

» Ung dung clia sulfur: san xuét sulfuric acid, Iu hoa cao su, san xuét diém,

thudc nd, thudc trir sau, diét nam, ...

e Giai thich dugc qua trinh hinh thanh mwa acid tlr sulfur dioxide.

o DPé xuét dwoc mét sb bién phap dé cat giam su phat thai sulfur dioxide vao

khi quyén.

() Nguén: Trich QCVN 05: 2013/BTNMT vé Chat lwong khong khi xung quanh.
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— Trinh bay dugc tinh chat vat Ii, cich bao quan, st dung va nguyén tac xtt If so bd khi bong acid.

—Trinh bay dudc cdu tao phan tirH,S0,; tinh chat vt li, tinh chdt hod hoc cd ban, ting dung ctia dung
dich sulfuric acid loang, dung dich sulfuric acid ddc va nhitng Iutu y khi st dung sulfuric acid.

—  Thyc hién dugc mét so thi nghiém ching minh tinh oxi hod manh va tinh hdo nudc clia dung dich
sulfuric acid dac.

—  Van dung duoc kién thic vé ndng lugng phén ng, chuyén dich can béng, vén dé bao vé moi truding
dé qidi thich cac giai doan trong qua trinh san xudt sulfuric acid theo phuong phap tiép xiic.

— Néu dugc (ing dung cta mdt s& mudi sulfate quan trong: barium sulfate, ammonium sulfate,
calcium sulfate, magnesium sulfate va nhan biét duoc ion SO%‘ trong dung dich béng ion Ba2*.

- L ——e__ —
Sulfuric acid la hod chdt quan trong hang ddu trong céng nghiép, dugc sirdung cé & dang dung dich
lodng va dang dung dich ddc duatrén nhiing tinh chdt khdc biét.

Vdy, dung dich sulfuric acid loang va dung dich sulfuric acid ddc cé nhing tinh chdt quan trong nao?
Cén luu y diéu gi khi bdo quan va st dung acid nay @é dam bdo an toan?

e o

SULFURIC ACID
CAu tao phan tr 0
5 ; ; 5 Il
Phan tu sulfuric acid (H,SO,) cé cong thirc cau tao: HO—S—OH .

Vi ciu tao gdm cac nguyén tlr hydrogen linh déng va cac nguyén tlr oxygen co dé am
dién 16n, gitra cac phan ttr sulfuric acid hinh thanh nhiéu lién két hydrogen.

RN
S S
A S W

Hinh 8.1. Lién két hydrogen gitta cac phan ti sulfuric acid

1. a) Duwa vao céu tao, cho biét phan tlr sulfuric acid cé kha nang cho bao nhiéu
proton khi déng vai 1ro la acid.
b) Dua vao twong tac gitra cac phan tl, hay dy doan sulfuric acid la chét [6ng dé
bay hoi hay kho bay hoi.



2. Tinh chét vat li

O diéu kién thudng, sulfuric acid 1a chat 1éng sanh nhu
dau, khéng mau, khéng bay hoi, cé tinh hut am manh.

Dung dich sulfuric acid 98% cé khéi lwgng riéng
1,84 g/lcm?, nang gan gap hai lan nuéc.

Sulfuric acid tan vé han trong nwéc va toa réat nhiéu
nhiét. Do vay, tuyét dbi khéng tw y pha loang sulfuric
acid. Khi pha lodng dung dich sulfuric acid d&c, dé dam
bao an toan phai rét tir tr dung dich sulfuric acid dac
vao nudc, vira rét vira khudy (khéng lam nguoc lai).

"'Hr_Hz 04

a) Cach pha lodng khéng an toan

47 EM CO BIET

Sulfuric acid dugc st dung lam
chd hat &m trong cdc binh
hit &m dé 1am kho nhiéu chat.
Dung dich sulfuric acid dac
ciing dugc st dung trong céc
binh rita khi dé tach loai hoi
nudc c6 1an trong cac chat khi
nhu chlorine, carbon dioxide,
sulfur dioxide, . . .

-al
1

el
8

| H,0

L =

b) Cach pha loang an toan

Hinh 8.2. Cach pha loéng dung dich sulfuric acid dac

3. Quy tic an toan
a) Bao quan

Sulfuric acid dwgc bao quan trong chai, lo cé nut day chat,
dat & vi tri chac chan.

bat chai, lo dwng dung dich sulfuric acid dac cach xa cac
lo chira chéat dé gay chay, né nhu chlorate, perchlorate,
permanganate, dichromate.

b) Strdung

A CAUTION

= | Sulfuric
., S | Acid

Hinh 8.3. Ki hiéu canh bao suw
nguy hiém cta sulfuric acid

Sulfuric acid gay béng khi roi vao da, do vay khi sir dung cén tuan thu cac nguyén tac:

1) Sir dung géng tay, deo kinh bao hd, mac &o thi nghiém.

2) Cam dung cu chéc chén, thao tac can than.

4) Sir dung lweng acid vira phai, lwgng acid con thira phai thu héi vao lo dung.

(1)
(2)
(3) Khéng ti, de chai dwng acid Ién miéng coc, ong dong khi rét acid.
(4)
(9)

5) Khéng dugc dé nwdc vao dung dich acid dac.
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c) So ciru khi bong acid
Khi bj béng sulfuric acid can thue hién so ciru theo céc bwéc sau:

(1) Nhanh chéng rira ngay véi nudc lanh nhiéu lan dé lam giam lwong acid bam trén da.
Néu bj béng & vung mét nhung acid chua ban vao mét thi nhdm chét mat khi ngam
rira. Néu acid da bén vao mét thi Up mat vao chau nwéc sach, mé mét va chép nhiéu
lan dé rira acid.

(2) Sau khi ngam rtra béng nuéc, can tién hanh trung hoa acid bang dung dich NaHCO,
lodng (khoang 2%).

(3) Bang bé tam thoi vét bdng bang bang sach, cho ngudi bi bong udng bu nwéc dién giai
réi dwa dén co sé y té gan nhat.

2. a) Néu céac lwu y bat budc dé dam bao an toan khi str dung dung dich sulfuric acid dac.
b) Hay cho biét y nghta clia ki hiéu canh béo & Hinh 8.3.

4. Tinh chét hoa hoc
a) Dung dich sulfuric acid lodng

Dung dich sulfuric acid lodng cé day du tinh chat cia mét acid manh.

1. Em héy cho biét cac tinh chét hoa hoc co ban clia mét acid.
2. Viét phuong trinh hoa hoc minh hoa tinh acid cla dung dich H,SO, loéng vai:
kim loai Fe, bét MgO, dung dich Na,CO,, dung dich BaCl,,.

Q EM CO BIET

Dung dich sulfuric acid loang dugc st dung phd bién dé tao méi trudng acid cho nhiéu phan ting trong cng
nghiép va nghién ciu.

— San xuat copper(ll) sulfate: 2Cu + 0, +2H,50,—— 2Cus0, + 2H,0

— Chudn dd permanganate: 5H,(,0, + 2KMn0, + 3H,50, —> 100, + K,50, + 2MnS0, + 8H,0

— San xut acquy chi: Pb + Pb0, + 2H,50, —— 2PbS0,+ 2H,0

b) Dung dich sulfuric acid dac
e Tinh acid
Dung dich sulfuric acid d&c c6 tinh acid manh va khé bay hoi, dwoc str dung dé diéu
ché mét sb acid dé bay hoi.
Vi du: Dung djch sulfuric acid ddc dwgc dung trong céng nghiép dé diéu ché HF bang
cach tac dung véi quang fluorite.
CaF, + H,50, 22, caso, + 2HF
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e Tinh oxi hoa

Thi nghiém: Déng (copper) tac dung v&i dung dich sulfuric acid dédc, néng
Chuén bi: déng la hodc phoi bao, dung dich sulfuric acid 70%; 6ng nghiém, kep gé,
den con, béng tam dung dich NaOH loéng.

Tién hanh:

— Cho vai la déng da cét nho vao éng nghiém, thém tiép khoang 3 mL dung dich
H,SO, 70%, dung bdng da tam dung dich NaOH loang nut miéng ong nghiém.

— Ho néng @&u phan éng nghiém chira dung dich trén ngon Itra dén cén, sau d6 dun
tap trung vao day ong nghiém.

Luw y: Dung dich sulfuric acid dac roi vao da sé gay bong nang, can can than khi st

dung.

Quan sat, mé ta hién twong xay ra va thuc hién yéu cau sau:

1. Viét phwong trinh hod hoc ctia phan trng va xac dinh chéat oxi hod, chéat khi.

2. Nhan xét vé kha néng phan &ng ctia dung dich sulfuric acid d&c, néng véi copper.

Dung dich sulfuric acid d&c thé hién tinh oxi hoa manh, nhét la khi dun néng, kém theo
s giam sé oxi hoa clia hguyén tlr sulfur:

6 4 6 0 6 2
S+2—S S +6e— S S +8¢e— S

Dung dich sulfuric acid d&c, néng oxi hoa duwoc nhiéu kim loai, phi kim va hop chét.
Vi du: Cu + 2H,S0, -5 CuSO, + SO, + 2H,0

C+2H,S0,-> CO, +2S0, +2H.,0

2KBr + 2H,S0,, a4 K,SO, +Br, + SO, +2H,0

e Tinh hao nuwéc

Thi nghiém: Dung dich sulfuric acid dac tac dung vé&i dwong mia

Chuén bi: duéng mia (C45,H,,04,), dung dich sulfuric acid dac; céc thuy tinh loai 100
mL.

Tién hanh:
— L&y khoang 10 g dudng mia cho vao céc.
— Nho déu trén bé mat dwéng mia khoang 2 mL dung dich sulfuric acid déc.

Lwu y: Dung dich sulfuric acid dac roi vao da sé gay bong néng, can cén than khi st
dung.

Quan sat mo ta hién tuong xay ra va thue hién yéu cau sau:

1. Viét phwong trinh hoa hoc clia cac phan (rng xay ra trong thi nghiém.

2. Du doan hién twong khi cho dung dich sulfuric acid dac tiép Xuc voi cac
carbohydrate khac nhu cellulose (giay, béng), tinh bét (gao).
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Dung dich sulfuric acid d&c c6 kha nang |ay nudc tir hop chat carbohydrate va khién

chung hoa den (hién twong than hoa).

3. a) Viét phuwong trinh hoa hoc clia phan ng khi cho l&n Iwgt cac chét rén sodium

chloride (NaCl), sodium bromide (NaBr) tac dung v&i dung dich sulfuric acid dac.

b) Chi ra vai trd cua sulfuric acid trong méi phan trng do.

5. Ung dung
San xuat San xuét
thudc nhudm chat tay rira
San xuét —
phan bon 6t s6 tng dung

cua sulfuric acid

San xuat giay
to soi

San xuat chét déo,

Ché bién
dau mo

San xuét
mudi, acid

San xuat
thuéc nd

Swu tam tai liéu va trinh bay vé cac (rng dung ctia sulfuric acid trong cac nganh san
xuét va déi séng. Vi sao sulfuric acid 1a hoa chéat ¢ tdm quan trong bac nhét?

4. Dung dich sulfuric acid d&c dwoc sir dung dé san xuét phosphoric acid va phan

bén superphosphate tir quang phosphorite va apatite. Hay viét phwong trinh
hoa hoc cta phan tng gitra dung dich sulfuric acid dac véi Cas(PO,), trong hai

quang trén.

6. San xuat

Trong c6ng nghiép, sulfuric acid chl yéu dwoc san xuat bang phuong phép tiép xtc, di tir

nguyén liéu chinh la sulfur, quang pyrite (chira FeS,).
Phwong phap tiép xuc gém ba giai doan chinh.

Giai doan 1: San xuét sulfur dioxide

Tuy thudc vao nguén nguyén liéu, sulfur dioxide dwoc san xuat bang cach dét chay

sulfur, pyrite hodc quéng sulfide trong 16 dét béng khéng khi.
S(s) + O,(g) > SO4(g)
4FeS(s) + 110,(g) —— 2Fe,0,(s) + 8S0.(g)
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. Giai doan 2: San xuéat sulfur trioxide

Oxi hoa sulfur dioxide bang khéng khi du & nhiét dd khoang 450 °C, &p suat 1 - 2 bar,
xuc tac vanadium(V) oxide (V,0;), hiéu suat dat trén 98%:

250,(g) + O5(g) =222 250,4(g)

. Giai doan 3: Hap thu sulfur trioxide bang sulfuric acid d&c, tao ra oleum (hén hop cac
acid c6 coéng thirc chung dang H,SO,nSO,). Sau d6, pha lodng oleum vao nudc thu
duoc dung dich sulfuric acid loang.

&) Mud1 SULFATE
1. Ung dung

San xuat phan dam San xuét thach cao
(ammonium sulfate) (calcium sulfate)

San xuét chat
can quang
(barium sulfate)

San xuét khoang chéat bé sung
cho phan bon, thirc an gia suc
(magnesium sulfate)

Ung dung cla

mudi sulfate

Tim hiéu thém va trinh bay vé cac (rng dung ctia mudi sulfate ma em biét.

2. Nhan biét

Thi nghiém: Nhan biét ion SO% béng ion Ba?*

Chuan bi: dung dich Na,SO,, dung dich BaCl,; 6ng

nghiém, kep go.

Tién hanh:

— L&y khoang 1 mL dung dich Na,SO, cho vao
ong nghiém.

— Nho vai giot dung dich BaCl, véao 6ng nghiém, I&c nhe.

Quan sét hién tuong xay ra va thuc hién céc yéu cau:

Hinh 8.6. Phan ung giira

1. Viét phuong trinh hoé hoc dang phan tr va ion rit gon. Na,SO, va BaCl,
2. Dy doan hién twong khi nhé dung dich BaCl, vao éng nghiém dwng dung dich
H,SO, loang.
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- (PN bay phwong phéap hoa hoc dé phan biét cac cdp dung dich sau:
a) BaCl, va NaCl;
b) H,SO, loang va HCl.

» Dung dich sulfuric acid lodng cé cac tinh chat chung cla acid.

» Dung dich sulfuric acid d&c la chét 16ng sanh, c6 tinh hut &m manh, hao
nuwac, dé gay bong.

¢ Dung dich sulfuric acid dac cé tinh acid manh va tinh oxi hoa manh, oxi hoa
nhiéu don chét va hop chéat, nhat 1a khi dun néng.

e Sulfuric acid va cac mudi sulfate cé6 nhiéu rng dung quan trong trong céc
nganh san xuat néng nghiép, céng nghiép, dugc pham, ché bién dau ma, ...

e Sulfuric acid dwgc san xuat chi yéu bdng phuong phéap tiép xuc: san xuét
sulfur dioxide, san xuét sulfur trioxide, héap thu sulfur trioxide bdng dung
dich sulfuric acid dac.

Bao quan va str dung sulfuric acid an toan, biét cach so clru cac truéng hop
bong acid.
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o ONTAP.CHUONG 2

&)’ HE THONG HOA KIEN THUC

NITROGEN

SULFUR . SULFUR DIOXIDE

+ Nitrogen la nguyén té phd bién, gép phan
tao nén sy sdng trén Trai Dét.

« C4u hinh electron 1ép ngoai clng clha
nguyén ti: 2s22p3.
+ S6 oxi hoa thuong gdp:
=3,0,+1, 42 +3, +4, +5

« Phan t&r nitrogen gém 2 nguyén tur lien két
v&inhau bang lién két ba bén viing (N=N).
« Don chét nitrogen kha tro & nhiét dé

thudng, hoat ddng hoa hoc manh hon khi
dun néng va cé xuc tac.

« Pon chét nitrogen thé hién tinh oxi hoa va
tinh khce.

Sulfur

Sulfur 1a nguyén té phé bién trén Trai Dat, ton tai
& ca dang don chéat va hop chat.

C4u hinh electron Iép ngoai cung: 3s23p*.
S6 oxi hoa thuong gip: =2, 0, +4, +6.

Phan t&r dang mach vong gém 8 nguyén tir (Sg)
va tuong doi bén.

Sulfur thé hién ca tinh oxi hoa va tinh khtr.
Sulfur dioxide

Sulfur dioxide phat thai ra méi trwwdng tlr qua
trinh d6t chay nhién liéu (than da, dau mé), dét
chay sulfur va khoang vat sulfide,...

Sulfur dioxide cé tinh chét clia oxide acid, co
tinh oxi hoa va tinh khtr.

AMMONIA « MUOI AMMONIUM

SULFURIC ACID » MUOI SULFATE

Ammonia

* Phan t&r ammonia cé dang chop tam giac,
phan t&r con 1 cap electron khong lién két.

« Khi ammonia c¢é mui khai, dé tan trong
nuéce, dé hoa Iéng; ammonia cé tinh base
va tinh khor.

« Ammonia dwgc san xuét tir nitrogen va
hydrogen theo qua trinh Haber-Bosch.

Mubi ammonium

« Mubi ammonium thwong dé& tan trong
nwéc va kém bén nhiét.

* lon ammonium duoc nhan biét bang phan
rng voi kiém, sinh ra khi cé mui khai.

Sulfuric acid

Dung dich sulfuric acid lodng co day du tinh chét
ctia mot acid manh.

Dung dich sulfuric acid dac cétinh hao nuwéc, cd
kha nang gay béng, cé tinh acid manh va tinh
oxi hoa manh.

Bao quan, sir dung sulfuric acid dac phai tuan
theo quy tdc dam bao an toan, phong chéng
chay, no.

Sulfuric acid duwoc san xuét tir cac nguyén liéu
chinh: sulfur, quang pyrite.

Muoi sulfate

Cac mudi sulfate co nhiéu trng dung thwc tién:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate,...

lon sulfate trong dung dich dwoc nhan biét bang
ion Ba2*.
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MOT SO HOP CHAT VOI OXYGEN CUA NITROGEN

Oxide cua nitrogen

» Cac oxide clia nitrogen la mét trong sé cac tac nhan chinh gay 6 nhiém khong khi va gay
muwa acid.

Nitric acid
« Nitric acid la chét I6ng, tan tét trong nwéce, bbe khai trong khdng khi am.
= Nitric acid co tinh acid manh va tinh oxi hoa manh.

@ LuvEn TAP

Cau 1. Phan tl nitrogen c6 céu tao la

A.N=N. B. N=N. C. N—N. D. N—N.

Cau 2. Phan tlr ammonia cé dang hinh hoc nao sau day?

A. Chop tam giac. B.Chr T. C. Chop tr giac. D. Tam giac déu.

Cau 3. Ammonia dong vai trod chét khir khi tac dung véi chat nao sau day?

A.H.0. B. HCl. C. H,PO,. D. O, (Pt, t°).

Cau 4. Khi so sanh phan ttr ammonia véi ion ammonium, nhan dinh nao sau day la dung?
A.Déu chira lién két ion. B. Déu cb tinh acid yéu trong nudc.

C. Péu cé tinh base yéu trong nuéc. D. Béu chiranguyén tir N c6 sé oxi hoa la -3.

Cau 5. Cho vai giot dung dich BaCl, vao dung dich nao sau day sé tao két tha trang?
A. NaCl. B. Na,SO,. C. NaNO,. D. NaOH.

Cau 6. Cho chét ran nao sau day vao dung dich H,SO, dac thi xay ra phan &ng
oxi hoa — khur?
A. KBr. B. NaCl. C. CaF,. D. CaCQO,.

Cau 7. Khi pha lodng dung dich sulfuric acid d&c can tuan thu thao tac nao sau day dé
dam bao an toan?

A. Rot tr tir acid vao nudc. B. Rét nhanh acid vao nuoc.

C. Rét tr tv nwéc vao acid. D. Rét nhanh nuéc vao acid.

Cau 8. Xét phan trng trong giai doan dau clia qua trinh Ostwald:
4NH,(g) + 50,(g) > 4NO(g) + 6H,0(g)
a) Tinh A H3gg clia phan (rng trén va cho biét phan trng la toa nhiét hay thu nhiét? Co thé
tan dung nhiét lwgng nay dé lam gi?
Biét nhiét tao thanh chuén cua NH,(g), NO(g) va H,O(g) l&n Iwot la -45,9 kJ/mol;
91,3 kJ/mol va -241,8 kJ/mol.
b) Tinh n&ng Iwgng lién két trong phan tir NO.
Biét nang lwong lién két N—H, O=0, O—H lan Iwot 1a 386 kJ/mol, 494 kJ/mol va 459 kJ/mol.
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wons: DAI CUONG VE
“HOA HOC HUU CO

(=5 HOP CHATHUUCO
VAHOAHOCHUUCO

MUCTIEU
— Néu dugc khéi niém hop chat hitu cova hod hoc hitu co; ddc diém chung clia céc hop chét hitu co.
~ Phén loai dugc hgp chat hitu co (hydrocarbon va dan xuat).
~ Néu duoc khai niém nhém chitc va mét sd loai nhém chic co ban.
~  Sirdung duoc bang tin hidu phd hdng ngoai (IR) @8 xdc dinh mdt s6 nhom chiic ca ban.
Q *
Céc hop chét hiru codong vaitro quantrong voi su séng nhu protein, nucleic acid, hormone, ... ]
[ Hop chat hitu co Ia gi va chung c6 nhiing diém chung gi?

@ HoP CHAT HUU CO VA HOA HOC HOU €O

1. Khai niém

(CGHmOﬁ)n
a) Eugenol b) Limonene (cd trong vé c) Tinh bét (co trong gao,
(co trong cay hurong nhu) qua chanh, cam, quyt, ...) bét mi, khoai, sén, ...)

Hinh 10.1. M6t sé hop chét hitu co trong tu nhién

Hop chét cla carbon la hop chat hiru co (trr mét sé cac hop chat nhu carbon
monoxide, carbon dioxide, mudi carbonate, cyanide, carbide, ...).

Cac hop chéat clia carbon véi cac nguyén td khac trong bang tuan hoan da tao nén
hang chuc triéu hop chét hitu co. Sé lwgng céac chat hitu co méi van dang tiép tuc
tang Ién.

Hoé hoc hitu co la nganh hoé hoc chuyén nghién clru cac hop chét hitu co'.
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1. Béi twong nghién cru clia hoa hoc hitu co la gi?

2. Trong céc chét sau day, chat nao la chét hiru co?
CgH1504, C15H5,0,4, CoH,, CO,, CaCo;.

Jem COBIET

Lich si phat trién clia hoa hoc hiiu co

Tir thoi xa xua, ngudi ta da biét dén va sir dung mot so chat hitu cotrong doi song nhu gidm an, rugu udng, mot
50 chat mau hitu cg,. .. Dén cudi thé ki XVIII, dau thé ki XIX, cic nha hod hoc da chiét tach dugc tir ddng vat, thuc
vat nhiéu hop chat hitu co nhu: oxalic acid (6 trong san, rau chan vit, mang, ... .), citric acid (c6 trong cdc cdy ho
cam quyt: cam, chanh, budi,. . .), lactic acid (c trong sita chua, banh bao, banh mi, nudc giai khat lén men, .. .).
Nam 1806, lan dau tién Berzelius (Bo-qié-li-6t) da dung danh tif hod hoc hitu co' @é chi nganh hod hoc nghién
ctiu vé cac hop chét c6 ngudn géc dong vat, thuc vat. Thai diém nay c6 thé xem nhu diém mdc dénh dau sura doi
cta hod hoc hitu co.

Dau thé ki XX, trén thé gi6i da phat trién manh cac nganh cdng nghiép san xudt dugc phdm, son, nhua, polymer,
1o soi, cao su, . ..

Thé ki XXI, hod hoc xanh sé la mt hudng ddi mdi quan trong dé gitip nganh cong nghiép hod chat phét trién.
Trén thuic té, viéc 4p dung nhiing nguyén Ii thén thién véi mdi trudng ctia hod hoc xanh da va dang gop phan
gitip nganh hoa chat di theo huéng phat trién bén viing, mang lai nhitng loi ich tich cuc cho nhan loai ¢ vé kinh
t€, moi trudng va xa hoi.

2. Pac diém chung cua cac hop chét hitu co
Cac hop chat hiru co cé dac diém chung sau day:

— Thanh phan phan tlr nhét thiét phai chira nguyén té carbon, thuéng cé hydrogen,
oxygen, nitrogen, halogen, sulfur, phosphorus,...

— Lién két hoa hoc chi yéu la lién két céng hoa tri. Cac nguyén tir carbon khéng nhiing
c6 kha néng lién két véi nguyén tir cla cac nguyén té khac ma con co thé lién két voi
nhau tao thanh mach carbon.

— Nhiét @6 ndng chay thap, nhiét dé séi thap (dé bay hoi) va thwdng khéng tan hosc it
tan trong nwéc, tan trong cac dung maéi hiru co.

— Dé chay, kém bén vai nhiét nén dé bj nhiét phan huy.

— Phan irng clia cac hop chét hiru co thudng xay ra cham, theo nhiéu huéng va tao ra
hén hop céac san phadm. Bé tang téc d6 phan tng thwdng can dun ndng va co xuc tac.

3. Sosanh thanh phan nguyén 14, lién két hoa hoc trong phan tlr clia hop chat hivu co
va clia hgp chét vé co.
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QD) PHAN LOAI HOP CHAT HOU CO

&

Dwavao thanh phannguyéntd, ho'p chathiiu co cé thé phan thanh hailoai: hydrocarbon
va dan xuét cia hydrocarbon.

Hydrocarbon |a nhirng hop chat dugc tao thanh chi tv hai nguyén t6 carbon va
hydrogen. Mét sé hydrocarbon tiéu biéu:

Vi dy CH, CH,=CH, CH=CH Gatla

Khi mét hay nhiéu nguyén tlr hydrogen trong phan tlr hydrocarbon dugc thay thé bang
mét hay nhiéu nguyén tlr hay nhém nguyén tir khac (thuéng chira oxygen, nitrogen,
sulfur, halogen,...), thu dwoc dan xuéat clia hydrocarbon.

Dan xuat clia hydrocarbon duoc phan thanh nhiéu loai:

C,H:OH CH,COOH

4. Hay phén loai cac hop chéat hitu co cho dwéi day thanh hai nhém: hydrocarbon va
dan xuat hydrocarbon.
CH3\ /CHS

CH3 -CH;-CH=CH-CH,-CHj3 ; CH OH ; COOH.

O 0 O

@ NHOM CHUC TRONG PHAN TU HOP CHAT HOU CO

1.

Khai niém
Nhém chike la nguyén tir hodc nhom nguyén tir trong phén tir gay ra nhirng tinh chét
hoa hoc dac trirng cuda hop chat hiru co.

Vi du: Dimethyl ether (H,C-O-CH,) va ethanol (C,H.—OH) cé cung céng thirc phan ttr
C,HgO nhung cé cac tinh chat khac nhau. Dimethyl ether khéng phan (ng véi sodium,
trong khi ethanol phan ting véi sodium giai phéng hydrogen.

2C,H,OH +2Na——> 2C,H,ONa + H,

Nhém —OH dé gay ra cac phan (ng dac trwng, phan biét ethanol véi dimethyl ether va
V@i cac loai hop chat khac nén nhém —OH duoc goi la nhém chtrc alcohol.
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2. M6t s6 loai nhém chirc co ban

Bang 10.1. M6t sé nhom chirc co ban va céng thurc céu tao

Loai hop chat | Nhoém chirc Vi du Loai hop chat | Nhém chire Vi du
Dan xuat —-X (F, CI, Br, 1) CH,CI Carboxylic —COOH CH,COOCH
halogen acid
Alcohol —OH CH,OH Ester —-COO- | CH,COOCH,
Aldehyde -CHO CH,CHO Amine —NH, CH,NH,

Ketone >c=o CH,COCH, Ether —-0— CH,OCH,

&

5. Glutamic acid 1a mét chat dan truyén than kinh, gitp phong nglra va diéu tri cac

triéu chirng suy nhuoc than kinh do thiéu hut glutamic acid nhu mét nga, nhirc
dau, U tai, chéng mat, ...
HOOC-CH,-CH,~CH(NH, )-COOH.

Héay néu tén cac nhém chirc cé trong phan tr glutamic acid.

3. Phé héng ngoai va nhém chirc

Glutamic acid cé céng thirc céu tao:

Phuong phap phé héng ngoai (Infrared Spectroscopy, duoc viét tat 1a IR) la phuong
phép vat |i rat quan trong va phé bién dé nghién ctru cau tao phan ttr hop chét hitu co'.

Méi lién két trong phan tlr hgp chat hitu co hap thu mét vai birc xa héng ngoai dac
trng cho lién két do.

Phé hong ngoai clia mét chat duo'c may phé ghi lai tu dong khi cho ngudn birc xa héng
ngoai di qua chét nghién ctru. Phé héng ngoai thuong biéu thi su phu thuéc clia d6
truyén qua (%) cla birc xa héng ngoai vao sb song (cm‘1) Cac cuc tiéu truyen qua
(ho&c cwe dai hap thu) rng v&i dao déng cla cac lién két trong phan tir chét nghién
clru duoc goi la cac tin hiéu (hodc peak). Dwa vao céac s song hép thu d@&c trweng trén
phé IR c6 thé dy doan nhém chirc trong phén tir chat nghién ciru.

Hay quan sat phd hdng ngoai clia ethanol (Hinh 10.2) va cho biét s6 séng hap thu
d&c trwng clia lién két O—H, lién két C—H va lién két C-O ndm trong khoang nao.
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Hinh 10.2. Phé héng ngoai cla ethanol




Bang 10.2 la sé song dac trung clia mot s nhém chire co ban (phd héng ngoai).

Bang 10.2. Sé song hap thu déc trung trén phd héng ngoai cia mét sé nhom churc co ban(?)

Nhom churcflien két

S6 séng (em™)

—OH (alcohol) 3500 -3 200
| _
—NH (amine) 3300-3000
H —
—¢”" (aldehyde) 2 830 — 2 695 (C—H)
No 1740 — 1 685 (C=0)
>c=o (ketone) 1715 -1 666 (C=0)
#° _ 3300 — 2 500 (OH)
_C\OH (carboxylic) 1760 — 1690 (C=0)
0
—C (ester) 1750—-1715 (C=0)
o=

100

50

D6 truyén qua (%)

HO-CH,~CH-CH,~CH;

" 6. Chi ra sd s6ng hap thu dac trung clia nhém —OH trén phd héng ngoai clia chét sau:

SiLoL

3
CH, -

wSOL

l.éobd...'---inbd!--
S6 séng (cm™)

7. Chira sb séng héap thu dac trung ciia nhém C=0 (ketone) trén phé héng ngoai:

100 _

D6 truyén qua (%)

(1) Nguén: https:/florgchemboulder.com/Spectroscopy.
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8. Chat X c6 céng thirc phan tlr la CgH, O va c6 phé héng ngoai nhu sau:

)
—
(=]
o
1

80 -

S8L2

@ 60 -

D6 truyén qua (%

5
50 r . . 5 : e
4000 3000 5 2000 1000 400
S6 séng (cm™1)

Dwa vao Bang 10.2 va phé héng ngoai, hdy dw doan nhém chirc cé frong phéan ttr X.

e Hop chét cua carbon la hgp chat hitu co (trir mét sé cac hop chat nhu
carbon monoxide, carbon dioxide, mudi carbonate, cyanide, carbide,...).

e Lién két hoa hoc trong hop chat hitu co thudng la lién két cong hoa tri; nhiét
d6 nong chay, nhiét dg soi thép va thuwong khéng tan hoac it tan trong nuérc,
tan trong cac dung mai hiru co.

s Hop chét hiru co dé chay, dé bj nhiét phan huy, cac phan ng thuéong xay
ra cham, theo nhiéu huéng va tao ra hén hop cac san pham.

e Hop chat hitu co dwoce phan thanh hai loai: hydrocarbon va dan xuét ctia
hydrocarbon.

e Nhém chirc 1a nguyén tr hodc nhém nguyén tlr gay ra nhirng tinh chat hoa
hoc dac trung cta phan t&r hgp chat hitu co.

e Phd héng ngoai thwéng dwoc st dung dé xac dinh sy cé mat cla cac nhém
chuec trong phan tlr hop chéat hiru co'.

St dung dwoc bang tin hiéu phd héng ngoai (IR) dé xac dinh mét sé nhém chirc
co ban trong phan tlr hop chat hitu co, tr d6 cé thé dy doan cau truc phan to
hop chét hitu co.



PHUONG PHAP TACH BIET,
11 VAIMJwﬁJUJ"'w:mw

MUCTIEU

— Trinh bay dudc nguyén tac va cach thic tién hanh cdc phuong phép tch biét va tinh ché
hop chdt hitu co: chung cét, chiét, két tinh va so lugc vé sac ki ct.

— Thuc hién dugc cac thi nghiém vé chung cat thudng, chiét.

— Van dung dugc cac phuang phap: chung cat thudng, chiét, két tinh dé tach biét va tinh ché
mdt s6 hop chét hiiu co trong cudc séng.

Cdc hop chdt hiu co thu dugc trong tu nhién hay bdng con dudng téng hop trong phong thi nghiém
thuding &dang thé, ldn cdc tap chdt cdn phailogi bé. Muén cé dugc san phdm hitu co tinh khiét, ngudi
ta st dung nhing bién phdp nao?

\

0 PHUONG PHAP CHUNG CAT

Qua trinh nau reou gao thi céng dwoc thire hién nhw sau:

— Gao dugc nau chin, dé ngudi, rac men, U kin 3 -5
ngay, thu dwoc mét hdn hop chu yéu gém nwérc,
ethanol va ba ruou.

— Bun néng hén hop trén dén nhiét do6 sbi, hoi bay ra di
vao dwéng 6ng dan. Hén hop hoi trong dwéng éng
duoc lam lanh sé hod long va chay vao binh hirng
(Hinh 11.1). Qua trinh nay goi la chuwng cat rwou.

Tra loi cau hoi: :

1. Trong qua trinh chung cat, ti I&é ethanol/hwdc giam _ Hinh 11.1.
dan hay tang dan, biét rang ethanol co nhiét d soi | et bi nau ruou thi cong
thap hon nuwéc?

2. Vi tro cua thung nuwéc lanh la gi?

1. Nguyén tic

Chuirng cét la phuong phap tach chét dua vao sw khac nhau vé nhiét o séi clia cac
chét trong hén hop & mét &p suét nhéat dinh.

2. Cach tién hanh

Chéat Idng can tach dugc chuyén sang pha hoi, réi lam lanh cho hoi ngung tu, thu lay
chat 16ng & khoang nhiét 6 thich hop.

3. U'ng dung

Phwong phap chung cat dung dé tach cac chét Idng ra khdi hdn hop cac chét cé nhiét
d6 sbi khac nhau nham thu duoc chat 16ng tinh khiét hon.
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Pé tach cac chét 16ng co nhiét @6 s6i khac nhau nhiéu, ngudi ta dung phuong phap
chwng cét thuong (Hinh 11.2).

o "-ai.,._ S :
i | F\ . - h @gsmhhan

Binh ciu ‘W ,
~ 6 nhanh -
Nudclam

lanh

‘—Binh hiing

Hinh 11.2. Thiét bi, dung cu tach chat bang phuong phap chung cét thuong

Thi nghiém: Chwng cét ethanol tir dung dich ethanol — nwéc

Chuén bi: reou (dwoc ndu tht céng); binh cau cé nhanh 250 mL, nhiét ké, éng sinh han

nuéc, ong noi, 6ng dong 50 mL, binh tam giac 100 mL, da bot, ngudn nhiét (bép dién,

den con).

Tién hanh:

— Cho 60 mL rugu dwoc nau thi céng vao binh cau cé nhanh (chu y chat Iéng trong
binh khéng vuwot qua 2/3 thé tich binh), thém vai vién da bot.

— L&p dung cu nhu Hinh 11.2.

— Pun néng tir tir d@én khi hén hop séi, quan sat nhiét dé trén nhiét ké thay tang dan,
khi nhiét dé trén nhiét ké on dinh, dé chinh la nhiét dé séi clia hén hop ethanol va
nudc. Khi nhiét dé bat dau tang trd lai thi tat ngudn nhiét, ngirng chuwng cét.

Tra 16 cdu héi va thurc hién yéu cau sau:

1. Nhiét @6 séi clia hén hop ethanol ban dau va nuéc la bao nhiéu? So sanh voi
nhiét d6 séi cua ethanol.

2. Dy doan dé cén cla san pham thay déi nhu thé nao so véi rwou ban dau.
Giai thich.

1. Phuong phap chuwng cat thuéng dwoc ap dung trong trudng hop nao? Hay lay
vi du trong thuc té.
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Jemcosier

Chung cat phan doan -
Phuong phdp chung cat phén doan ding dé __)/\lhiét ké
tach hai hay nhiéu chat ong c6 nhiét do soi khac =

nhau khdng nhiéu va tan lan hoan toan trong - !
nhau. Thiét bi, dung cu chung cat phan doan L o
dugc b6 trinhuHinh 11.3, +_.¢ “w-mﬁ__\Lﬁgg_'"h =0

5 oy r an P - ﬁ_-*.._‘___

Khi dun ndng, chat c6 nhiét d9 s6i thap hon sé ™ cotest S
bay hoi ra trudc réi dugc ngung tu va thu ldy & o phan ﬁ‘ T

binh hing. S Nui6c '
Chung cat 16i cudn hoinudc : )—\

Trong phuang phap chung ct 16i cudn hei nudc,
céc chat cd nhiét do soi cao va khong tan trong
nudc van c6 thé tach ra khoi hon hop 6 nhiét do
soi xap xi nhiét dd s6i cta nudc. Thiét bi chung
¢dt 16i cudn hoi nu6c duoc b tri nhu Hinh 11.4.
Hon hop hai nudc va hoi chat hitu co cing di qua
ong sinh han ngung tu va dugc thu & binh hing.

Hinh 11.3. Thiét bj, dung cu tach chét bang
phuwrong phap chung céat phén doan

Hdinué'c
: 2 *'?hr
. Binh Wn ch
* ; .E = hoi *
AN _nuf:c l‘,
) ¢ - .‘
= . Nguyén =
/ i S e ok
C
Ngut’in__, =3
nhiét Lep e\

- — tinh ddu /
ﬁh ——— N\H_‘ —

Lép nudc
Hinh 11.4. Thiét bj dung cu chung cét I6i cuén hoi nuée

«) PHUGNG PHAP CHIET

1. Nguyén tic
Chiétla phwong phap tach biét va tinh ché hén hop cac chét dwa vao su hoa tan khac
nhau clia ching trong hai méi truéng khéng trén lan vao nhau.

2. Cach tién hanh

e Chiét Iéng — I6ng: thuéng dung dé tach cac chat hiru co hoa tan trong nuéc. Dung
mét dung méi cé kha nang hoa tan chét can chiét, khéng trén 1&n véi dung méi ban
dau va co nhiét d6 so6i thap dé chiét. Sau khi Idc dung méi chiét véi hén hop chét
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hiru co va nwdc, chat hiru co duoc chuyén phan 1én sang dung méi chiét va cé thé
dung phéu chiét dé tach riéng dich chiét (dung dich chira chét can chiét) khoéi nwéc.
Khi hai chat Id6ng khéng trén 1&n dwoc vao nhau, chat 16ng nao c6 khéi lbvgng riéng
nho hon sé tach thanh I&p & phia trén. Bang céach 1&p lai nhiéu 1an nhuw trén, ta cé
thé tach dwoc gan nhu hoan toan chéat hitru co vao dung méi chiét. Sau dé, chung
cat dung méi & nhiét dé va ap suét thich hop sé thu dwoc chéat hitu co.

o Chiét Idng — ran: dung dung méi I6ng hoa tan chét hitu co dé tach chung ra khoi

hén hop ran.
3. Ung dung T, _Phéu
i N i ) chiét
Phurong phap chiet Iong — I6ng dung de tach lay chat P, -
htu co khi n6 & dang nhi twong hodc huyén phu o
frong nudc. _
Ap dung phuwong phép chiétléng —rén @& tach lay chéat )1
hiru co ra khoi mét hén hop & thé ran, thuéng dugc ap £\
dung dé ngam rwou thude, phén tich théd nhwéng, phan ;
tich du lvong thube bao vé thure vat trong néng san, .. Hinh 11.5. Dung cu chiét

Tach B-carotene tir nwéc ép ca rét

Chuan bi: nwéc ép ca rét, hexane; coc thuy tinh 100 mL, binh tam giac 100 mL, phéu

chiét 60 mL, gia thi nghiém.

Tién hanh:

— Cho khoang 20 mL nudc ép ca rét vao phéu chiét. Thém tiép khoang 20 mL
hexane, lac déu khoang 2 phut.

— DPé yén phéu chiét trén gia thi nghiém khoang 5 phut dé chéat long tach thanh
hai l&p.

— M@ khoa phiéu chiét cho phan nuéc & dwéi chay xudng, con lai phan dung dich
p-carotene hoa tan trong hexane.

Tra loi cau hoi:

1. Nhan xét mau séc cuia Iép hexane trong phéu chiét triedc va sau khi chiét.

2. Thi nghiém tach p-carotene tir nwéc ca rét dua theo nguyén tac nao?

5 EM CO BIET

Phuong phap ngam chiét

Ngdm lanh |a cach hay dung nhét, &p dung véi da s6 dugc liéu. Cho duoc T
liéu vao trong lo, binh hodc hi, d6 mdt luong rugu phi hap rdi bit kin § g
lai, ddt & noi t0i, mat. Ngam tir 10 dén 15 ngay. Mua dong c6 thé ngdm 2
lau hon. X
Ngdm ndng thuong ap dung cho cac dugc liéu ¢6 cdu tao ran chic, khé
chiét xudt va o kha nang chiu nhiét. Tru6c hét, nquoi ta cho dugc liguva ===

ruou vao dung cu thich hap, ddy kin, dun cich thuy cho dén khi sdi ri d6

ngay sang binh ngam. Day kin va tiép tuc ngdm trong 7 — 10 ngay nhu Hinh 11.6. Théo duoc
ngam lanh. duoc ngdm chiét trong ruou
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2. Tim cac vi du trong thurc té cudc séng da ap dung phuong phéap chiét. M6 ta cach
thire hién va cho biét em da ap dung phuwong phat chiét [ong — I6ng hay léng —ran.

ﬂD PHUONG PHAP KET TINH
1. Nguyén tac

Két tinh la phwong phap tach biét va tinh ché hén hop cac chét ran dwa vao dé tan
khac nhau va sy thay déi dé tan clia chung theo nhiét d6.

2. Cach tién hanh

Hoa tan chat ran 1an tap chét vao dung méi dé tao dung dich bdo hoa & nhiét d6 cao.
Dung méi thuwdng dung la nudc, ethanol, acetone, ether, ethyl acetate,... hoac déi khi
la hén hop cla chang. Dung méi can hoa tan tét chat can tinh ché & nhiét d6 cao va
hoa tan kém hon chét can tinh ché & nhiét dé thap (Hinh 11.7a).

Loc néng loai bé chat khéng tan (Hinh 11.7b).

Dé ngudi va lam lanh dung dich thu dwoc, chét can tinh ché sé két tinh (Hinh 11.7c).
Loc @é thu duoc chét ran (Hinh 11.7d).

1 == -_—
i_ o b 7

Hinh 11.7. Cac buoc tién hanh trong phurong phap két tinh

Thirc hién két tinh lai nhiéu 1an trong cing mét dung méi hoac trong cac dung méi khac
nhau sé thu dwgc tinh thé chéat can tinh ché.
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. 'ng dung

Ung dung

Phwong phéap két tinh dwoc dung dé tach va tinh ché cac chét ran.

Tinh ché dwong d6 thanh dwong tréng

Puong dugc lam tir mat mia va chwa qua tinh luyén thwéng dwoc goi la duong do

(ho&c duéng vang). Trong dudng dd cd cac chat mau va tap chat. Bé tinh luyén

dudng do thanh dwédng trang, ngudi ta lam nhu sau:

— Hoa tan dwéng d6 vao nwdc néng, thém than hoat tinh dé khtr mau, khuéy, loc
deé thu duoc dung dich trong suét khéng mau.

— C6 bét nuwdc, dé ngudi thu duwoc duéng trang & dang tinh thé.

Hay cho biét trong hai loai dwdong do va dwong trang, dwdng nao tinh khiét hon.

SAC Ki cOT
Nguyén tic

Séc ki cot la phuong phap tach biét va tinh ché hén hop cac chat dwa vao su phan bé
khac nhau clia ching gitra hai pha déng va pha tinh.

Pha d6ng la dung méi va dung dich mau chat can tach di chuyén qua cét. Pha tinh |a
mét chét ran co dién tich bé mét rat Ién, co kha nang hap phu khac nhau céac chéattrong
hén hop can tach, vi duy: silica gel, aluminium oxide,... Khi dung méi chay qua c6t, cac
chéat hiru co duoc tach ra & tieng phan doan.

Cach tién hanh

St dung cac cdt thuy tinh cé chra cac chéat hép
phu dang bét (pha tinh), thuwéng la aluminium oxide,
silica gel.,...

Cho hén hop can tach I1én cét séc Ki.

Cho dung méi thich hop chay lién tuc qua cét sac ki.
Thu céac chéat hitu co dwoc tach ra & trng phén doan
khac nhau sau khi di ra khoi cét sac ki.

Loai b6 dung méi dé thu dugc chét can tach.

Phwong phap sac ki cdt thuéng dung dé tach céc
chat hitu co cdé ham lugng nho va kho tach ra

khoi nhau Hinh 11.8. Thiét bi dung

cu thuc hign téch chét bang
phuong phap séac ki cét



& 3. Hay cho biét ban chét clia cac cach lam sau day thudc loai phuwong phap tach biét
va tinh ché nao?

a) Gié la cay cham, cho vao nudc, loc lay dung dich mau dé nhudém soi, vai.

b) Nau rou udng.

c) Ngam rwou thuébe.

d) Lam duong cat, dudng phén tr nwdc mia.

e Chirng cétla phuong phéap dwa vao su khac nhau vé nhiét dd séi clia cac chéat
trong hén hop & mét ap suét nhat dinh.

« Chiétla phwong phap tach biét va tinh ché hén hop cac chéat dwa vao sy hoa
tan khac nhau ctia ching trong hai dung méi khéng trén Ian vao nhau.

s Két tinh 1a phwong phap dugc ding dé tach va tinh ché cac chét rén dua trén
nguyén tac:
(1) Cac chét khac nhau cé d6 hoa tan khac nhau trong cuing mét dung méi.
(2) D6 tan clia chéat can tach giam nhanh khi giam nhiét d6.

o S3c ki cétla phwong phap tach biét va tinh ché hén hop cac chét dwa vao s
phan bé khac nhau ctia chung gitta pha déng va pha finh.

e Tach duoc tinh dau vo qua bwdi, cam, chanh,... bang phuong phéap
chung cét va chiét.

e Tinh ché mét sé chéat théng dung trong doi séng (nhw dwéng mia) bang
phuong phap két tinh.
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CONGTHUCPHANTU
|V HOPCHATHUUCO

MUCTIEU

—  Néu dugc khdi niém vé cong thiic phan ti hop chdt hitu co.

—  Sirdung dugc két qua phd khdi lugng (MS) dé xac dinh phan tit khéi cia hop chdt hiiu co.

— Lap dugc cdng thic phan ti hop chat hitu co'tit dit liéu phan tich nguyén t6 va phan ti khdi.

)

Lam thé nao dé ldp cong thic phan ta hop chdt hiu co tir dir liéu phdn tich nguyén t6
T va phan ta khoi.

!

€D cONG THUC PHAN TU

1. Khai niém

Céng thirc phan tir cho biét thanh phan nguyén té va sé lugng nguyén tir cla méi
nguyén té trong phan tir.

Vi du: Khi butane va propane la khi hoa Iong duoc nén trong binh gas, dwgc cac gia
dinh sir dung dé dun, ndu co6 cong thirc phan tr 1a C,H,, va CyHg

Hay viét cong thirc phan tlr clia céc hop chat hitu co ¢cé mé hinh cho dwéi day:

methane ethane ethylene ethyl chloride ethanol
Cho biét trong mé hinh:

@ nguyén tir carbon (_ nguyén ta hydrogen

%] nguyén tir oxygen < nguyén tir chlorine

2. Cach biéu dién céng thirc phan tir hgp chat hivu co
a) Cong thirc téng quét: cho biét cac nguyén té cé trong phan tlr hop chét hitu co.

Vidu: C,H,0, (x, y. zla cac s6 nguyén dwong) cho biét phan t&r chéat hitu co da cho
chira ba nguyén té C, Hva O.

b) Céng thirc don gidn nhét: cho biét i 18 sé nguyén tr clia cac nguyén té coé trong phan
tlr hop chat hitu co (fi 1€ cac sb nguyén téi gian).

Vi du: Hop chét cé céng thirc phan tir 1& C,H,0, thi céng thirc don gian nhét |a CH,0.
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47 EM COBIET

1. Khinghién ctru thanh phan hoa hoc clia tinh déu qué,

ngu i ta thu duoc nhiéu hop chat hivu co tfrong do Chat hitu co ddu tién duoc
c6 cinnamaldehyde va o-methoxycinnamaldehyde tdng hop nhu thé nao?

véi cong thire cau tao: Nam 1828, Friedrich Wohler

HC=CH HC :C\H (Pfan»dr’lch Vo- tu)‘(_1 8[?0 —j 88%),

\ H C—CH nha hod hoc nqudi Duc, lan dau

i 7~ ¢ N_& N tién da thuc hién thanh cong thi

I}C— {-I CH—CHO C—C 2= nghiém t6ng hop chat hitu co

O—CH;, urea (chdt 6 trong nudc tiéu)

cinnamaldehyde o-methoxycinnamaldehyde tlr cdc chdt khdng ¢6 trong co

thé sdng la potassium cyanide
va ammonium sulfate. Diéu nay
da bac bo hoc thuyét cho réng,

Hay viét cong thirc phan tlr va céng thirc don
gian nhét ciia cac hop chét nay.

2. Viét cong thirc don gian nhéat clia cac hgp chat cdc chdt c6 trong co thé sinh

hitu co c6 cdng thirc phan tir sau: vat vé co ban, khdc han vGi cdc

a) C,H,. b) C,H,O,; hod chdt khong 6 nqguén géc
8 62

sinh vat, m¢ dau cho su phat
trién cia chuyén nganh hoa hoc
hiu o,

€) C4H10: d) C,HgO,.

(@ LAP CONG THUC PHAN TU HOP CHAT HUU CO
1. Xac dinh phan ti khéi bang phwong phap phé khéi lwong

Phuong phap phé khéi lugng dwoc sir dung dé xac dinh khéi lvgng phan tir cac hop
chét hivu co.

Trong may khéi phd, chat nghién clru bi bdn pha bdi mét dong electron tao ra cac

- . - i +E |
: F _—
manh ion. Vi du: M T, M +e

Manh ion [M*] dwgc goi la manh ion phan tl. Gia tri m/z ciia méi manh ion va ham
lvgng clia ching dugc thé hién trén phé khéi lugng.

D6i v6i cac hop chat don gian, thuwéng manh c6 gia tri m/z I6n nhat (ing véi manh ion
phéan tlr [M*] va gia tri nay bang gia tri phan t&r khdi cla chat nghién cuu.

Vi du: Phd khéi lugng clia ethanal 31
¢ peak (pic) ion phan tr [C,H0*] < eo]
cogia trim/z = 46, dung bang phan S,
ttr khéi clia chét (Hinh 12.1). § 0 45
O
5 407 29
5 2 M*, 46
3 201
U 15 26
0_0..::!...!.....!!.!.! .......... !l ......
10 20 30 40 50

2 . m/z -
(1) Ngudn: http://webbook.nits.gov/ichemistry. Hinh 12.1. Phd khéi lueng cia ethanol (C,Hg0)()
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Hay gan cac chathiru co sau: CgHg, C;HgO, C,HaO,Vvao cac phd khéi lvong twong

trng dudi day.
100 100
55 3t © 78
:g 804 ‘;c 80
o o
& 60; & 60
=) 5
E= E=
O A O
B W0 B 40 77
&n =1 51
£ 2 2749 42 59 520 i
o] 15 | 50 S 26 63
T2 LT 1 | (| P | i o5 X b
10 20 30 40 50 60 0 p 0.0 15 30 45 60 75 90
a) m/z ) m/z
100
< 43
5 804
Lo
P
5
L 40-
gv
gzo 61
1 29 70
3 5] u.I I |73 88
¢) Sao N | J L1
0.0 20 40 60 80 100
m/z

Hinh 12.2. Phé khéi luong ctia mét sé hop chét hiru cot

& Em co BIET
Phé khéi lwong ra doi nhu thé nao? & *
Phuong phép phd khdi lugng (Mass Spectrometry) duoc bat ddu _Tx_ﬂ-' e
nghién ctiu tir cudi thé ki XIX. Nam 1886, Goldstein (Got-xtén) da chi ' e - Bt
rarang mdt chum tiaion duong c6 thé tach biét ra khdi nhau dudi téc B [ . 1 M‘
dung cia mét dién trudng va tur trudng. Nam 1930, Conrad (Con-rét) ' § J
da dua ra thong bdo dau tién vé nghién citu phd khdi lugng céc hop ‘ ‘

chdt hiiu ca. ——
Hinh 12.3. May do phé khéi lurong

2. Lap cong thirc phan tir hop chét hitu cor
MGt hop chét hitu co cé coéng thirc phan tela C HYO Thiét 1ap cdng thirc don gian
nhét bang cach lap ti 1é x : y : z & dang s6 nguyén tdi gianp : q : .

Phan tich dinh lwgng, ta dugc i 1€ phan trdm cac nguyén t6 trong phan tir.
s %mc %mH %mo _
XN : r
i y 120 10 160 “P R
Tl d6 thiét lap dugc cong thire don gian nhat: CquOr
M&i quan hé gilra cong thirc phéan tlr va céng thirc don gian nhét:

CH,0;, = (C,H,O,),.

Trong dé: p, q, r la cac sb nguyén téi gian; x, y, z, n 1a sé nguyén dwong.
Khi biét phan ttr khéi, xac dinh duoc gia tri n, tir 6 suy ra céng thirc phéan ti.

(1) Nguédn: http://webbook.nits.govichemistry.
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Camphor (c6 trong cay long nao) la mét chat rén két tinh mau trdng hay trong subt
gibng nhu sap v&i mui thom déc trung, thwéng dung trong y hoc. Phan tram khoi
lwong cac nguyén té trong camphor l&n luot 1a 78,94% carbon, 10,53% hydrogen
va 10,53% oxygen. T phd khéi ;0

Irong clia camphor xac diph duoc "

gia trim/z cta peak [M*] bang 152. 5 807

Hay lap cong thirc phan tir cia £ ]

camphor theo céc budc: 2 ]

— Lép céng thirc don gian nhat '5140_- 152
clia camphor. § 204

— Xac dinh phan tr khi. " ] h s

— X&c dinh céng thirc phén tir clia 0.0 40 Brgfz 120 160
camphor. Hinh 12.4. Phé khéi luong cta camphor'”

42/ 3. Eugenol la thanh phan chinh trong tinh dau dinh hwong hoéc tinh dau huong nhu.
" Chéatnay dwoc sir dung 1am chét diét ndm, dan du cén tring. Phan tich phan tram
khéi lvong cac nguyén té cho thay, eugenol cé 73,17% carbon; 7,31% hydrogen,
con lai la oxygen. Lap céng thiec phan tr clia eugenol, biét réng két qua phan tich
phd khéi luong cho thay phan tir khéi clia eugenol la 164.

¢ Coéng thirc phan tir cho biét sé lvgng nguyén tir ctia méi nguyén té trong
phan ti.

e Cong thirc tdng quat cho biét thanh phén dinh tinh cac nguyén té.

e Cong thirc don gian nhat cho biét ti 16 s& nguyén tlr clia cac nguyén té cd
trong phan ti (fi 1& theo cac sé nguyén téi gian).

s Phé khéi lrong: duwgc st dung dé xac dinh phan tlr khéi clia hop chét
hiru co.

e Lap céng thikc phan tir hop chét hiru co (CXHyOz):
Céng thirc don gian nhét (CquOr);
C,H.0, = (C.H,0,).

X'y~z p gq-r
(p. g, rla cac s6 nguyén tdi gian; x, y, z, n la cac s6 nguyén duong).

Xac dinh duoc céng thirc phan t&r hop chét hitu co dwa vao két qua phan tich
nguyén t6 va phd khéi luong.

(1) Ngudn: http://webbook.nits.govichemistry.
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CAUTAO HOAHOC

HOP CHAT HUU CO

MUCTIEU

— Trinh bay dugc ndi dung thuyét cau tao hod hoc trong hod hoc hiiu co.
—  Gidi thich duoc hién tugng ddng phan trong hod hoc hitu co.

~  Néu dugckhdi niém chdt déng dang va day déng dang.

— Viét dugc cong thiic cdu tao ctia mdt s hgp chat hitu co don gidn (cdng thiic cdu tao
day du, cong thiic cdu tao thu gon).

— Neéu duoc chat dong dang, chat dong phan dua vao céng thifc cdu tao cu thé cla cic
hop chét hitu co.

L
Tai sao s6 luong cde chdt hitu co I6n hon rdt nhiéu cdc chdt vo co? ]

@TH UYET CAU TAO HOA HOC

N&m 1861, Butlerov (But-Ié-rép) dua ra khai niém cau tao hoa hoc va thuyét céu tao
hoa hoc bao gém nhitng luan diém chinh sau:

. Trong phan tlr chat hitu co, cac nguyén tlr lién két véi nhau theo dung hoa trj va theo

mot thte tw nhat dinh. Thir tw lién két @6 dwoc goi la cau tao hoa hoc. Sy thay déi thir
tw lién két d6 sé tao ra chat khac.

Vi du: Ethanol va dimethyl ether déu cé céng thirc phan tcr C,HsO nhung cd tinh chét
vét li va tinh chét hoé hoc rat khac nhau do ching cé ciu tao khac nhau.

CH,—CH,—OH CH,—-O0—CH,
Nhiét dé soi: 78,3 °C Nhiét d6 s6i: —24,9°C
Tan vé han trong nuéc it tan trong nwéc
Tac dung véi sodium tao khi hydrogen Khéng tac dung v&i sodium

Trong phan t&r chét hitu co, carbon cb hoa tri IV. Cac nguyén tir carbon khéng nhirng
lién két véi nguyén tlr clia cac nguyén té khac ma con co thé lién két truc tiép voi
nhau tao thanh mach carbon (mach hé khéng phan nhanh, mach hé phan nhanh hoac
mach vong). Vi du:

Mach hé& khéng phan nhanh Mach h& phan nhanh Mach vong
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3. Tinh chét clia cac chéat phuy thudc vao thanh phan phan ttr (ban chat va sé lwgng cac
nguyén tlr) va cau tao hoa hoc. Cac nguyén tir trong phan tlr c6 anh hudng qua lai

I&n nhau.
Vi du:
Hop chét hiru co Nhigt do sﬁi'("C)(’-! Tinh chét/trng dung
Khac nhau vé CH, -161,5 Khéng tan trong nuéc
loai nguyeén ter CH,OH 64,7 Tan vé han trong nudc
Khac nhau CsHg 42,1 Dung lam nhién liéu (gas)
vé sé luong CogHiz '
nguyén ter A 343 Dung lam nén (sap)
CH,;—CH=CH, Dung ché tao nhya
Cung cén —47.8
g g polypropylene
thirc phan tur,
khac cau tao / \2 308 Dung lam chat gay mé qua
AR H,C——CH, ! duwong hé hip
A Tacd 5id dich NaOH
Anh huéng OOH 1817 S Y na den Ba
L. va nuéc bromine
qua lai ctia
2¢ nhé
céc otrr‘1 QOH I Khéng tac dung véi dung dich
nguyén to
9 ’ NaOH va nuéc bromine

Thuyét ciu tao hoa hoc giup giai thich dwoc hién twong déng phan, hién twong déng
dang trong hoa hoc hitu co.

" 1. Viét cdng thirc cau tao cac hop chét hitu co co cung cong thikc phan tlr sau:

a) C,H,O; b) C,H,.
2. Hay cho biét co loai mach carbon nao trong céng thirc chu tao clia cac chéat
sau day.
a) CH3—CHz—CHz—CHgI
CH,
b) CHy—CH—CHj
H,C—CH, CH,

o) o—d  on—c]
I—k: (:(—l2 \\CHz

(1) Ngudn: pubchem.ncbi.nlm.nih.gov.
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3 EM CO BIET

Tac gid clia thuyét cau tao hoa hoc

Aleksander Butlerov (A-léch-xan-do Biit-lé-rop) (1828 — 1886) la nha hod hoc hitu co nqudi Nga, vién si Vién
Han 1dm Khoa hoc Saint Petersburg (Xanh Pé-téc-bua). Ong la nqui sang Iap ra trutng phai dau tién va ciing 1
I6n nhat ctia hod hoc hitu co & Nga. Ong da xdy dung va ching minh thuyét cdu tao hoa hoc kinh dién ctia cc hop
chét hiiu co (1861). Cdng trinh nghién ctiu ctia Butlerov da chi ra dinh hung phat trién trong yéu cda hod hoc
hitu co thé ki XIX — XX. Ong 12 nqui ddu tién gidi thich hién tuong dong phén (1864), phat hién phan (ing triing
hgp isobutylene va dv doén ting dung cta phdn ting tring hgp nay trong tuong lai.

) CONG THUC CAU TAD
1. Khai niém
Cong thtrc biéu dién cach lién két va thir ty lién két gitra cac nguyén ttr trong phan ti
dwoc goi la céng thirc cau tao.
Vi du: U'ng v6i cong thirc phan ttr C,HgO c6 bdn cong thirc cau tao mach hé nhu sau:
CHg-CHp—CHO ; CHg-G—-CHz ; CH,=CH-CH~OH ; CH,=CH-O—CH,

propanal acetone allyl alcohol methyl vinyl ether

u dién céu tao phéan ttr hop chat hivu cor

2. Cach bié

Dang 1: Cac nguyén tt¥, | Dang 2: Chi biéu dién lién két gitra cac nguyén
nhém nguyén tir cung | t& carbon véi nhém chire, méi dau doan thang
lien két voi moét nguyén | hodc diém gap khuc tng voi 1 nguyén to
tr carbon duoc viét | carbon (khéng biéu thi s6 nguyén tir hydrogen
| thanh mét nhém lién két véi moi nguyén tor carbon)
H H H H
H—¢—&— & E—H| CH;-CH,—CH,—CH, o~
i
H H H H
H—&—&—¢—&-H| CH;—CH-CH,—CH;,
L 0 T
H \
H H
H_(lf_?:?_(:;_"' CHa—CH=CH-CHs s
H HH H
H H H
H-C—¢—¢H CHy~CH-CHy N
o 5 i
*H
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a 3. Viét céng thire cau tao dang thu gon c6 thé cé cla cac hop chét hitu co ing véi

céng thire phan tr C,H, 0.

D) ponG PHAN

c) Myrcene (c6 trong la hiing qué, cé xa huong, qua xoai)

Hinh 13.1. Ba hop chét co cung céng thirc phan ti CioH6

Ba hop chét pinene, ocimene, myrcene cé tinh c':hét‘khéc nhau nhwng lai c6 cung céng
thirc phén tir la C,,H, nén ching la nhitng chat dong phén cta nhau.

Nhirng hop chét hitu co khéc nhau nhirng c6 cing céng thikc phén tir dwroc goi la cac

chéat déng phan ctia nhau.

Cac chét nay c6 cung céng thirc phan tlr nhung cé tinh chét khac nhau la do ching cé

cau tao hoa hoc khac nhau.

Ung v&i m6t cong thire phan tr co thé cé cac ddng phan ciu tao vé mach carbon,

loai nhém chirce, vi tri nhém chic.

Vi du:

CH,—CH,—CH,—CHy—CHs

CH,
CHs—CHy—CH—CH,

CHy—CH,—CH,—OH

CH3;—O—CH,—CHj

CH3—CH,—CH,—OH

CHy—CH—CHjd
OH
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emcomier
Ngoai dong phan cdu tao, cac hop chat hiiu ca cdn cd ddng phdn hinh hoc va déng phdn quang hoc. Céc loai dong
phan ndy cd cdu tao gidng nhau, chi khdc nhau vi tri khdng gian ca nguyén tkr, nhém nguyén ti trong phan t.
Ddng phdn hinh hoc xudt hién khi:
— Phan tlf ¢6 b0 phan cting nhac (ndi ddi) lam cn trd sy quay tu do clia cdc nguyén tir lién két truc tiép véi carbon

c6 noi doi.
— Hai nquyén tit hay nhdm nquyén ti gan véi cing mot nguyén ttt carbon ¢d ni déi phai khac nhau.
Vidu: HaC CHy ch\ H
/C: C\ /C,: C\
H H H CH,
Cis- Trans-

4. Viét cac cong thirc cau tao clia hop chat co cong thirc phan tir C.H, .
5. Cap chét nao sau day la déng phan cta nhau?

A. C_H;OH va CH,-O-C,H,,

B. CH,—O—CH, va CH,CHO.

C. CH,~CH,~CH,~OH va CH,~CH(OH)-CH,.

D. CH,~CH,~CH,~CH, va CH,~CH.~CH=CH.,

(1D poNG DANG

Tim hiéu vé déng dang
Trong qua trinh ché bién dau mo, nguwoi ta thu dwoc nhiéu khi nhu C,H,, C;Hg, C,Ha, ...

Céng thirc phan tr | Cong thirc cautao | Nhiét d6 s6i (°C)") | Phan tng déc trung
CoH, CH,=CH, -103,7
C.H, CH,=CH—CHj 476 L.am mat' mau dl.mg
dich nwéc bromine
C,Hs CH,=CH—CH,—CH;4 -65

Tra loi cau hoi:
1. So sanh thanh phén phan ttr va déc diém céu tao clia ba hop chét trén.

2. Theo em, tai sao cac hop chét trén déu cé cung tinh chét hoa hoc dac trwng la lam
méat mau dung dich bromine?

Céc chat hitu co cd tinh chat hoa hoc twong tw nhau va thanh phan phan tir hon kém
nhau mét hay nhiéu nhém CH,, dwoc goi la céc chat dong dang cua nhau, ching hop
thanh mét day déng dang.

(M) Ngudn: pubchem.ncbi.nlm.nih.gov.
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Vi du:

D3y doéng dang Céng thirc chung Mot sb hop chét tiéu biéu
Alkane C, Hopsn (N21) CH,, C,Hg, C4Hg, ...
Alcohol no, don chirc, mach hé C H5,.20 (n21) CH,0OH, C,H;OH, C,H,0H, ...
Aldehyde no, don chire, mach hé C.H5,0 (n=1) HCHO, CH,CHO, C,H;CHO,...

6. Viét céng thirc phan tr clia cac chét cé tr 3 dén 5 nguyén tlr carbon trong phan
tr trong déy déng dang clia acetylene (C,H,).

Trong cac day chét sau day, day nao gdm cac chétla déng dang clia nhau?
. CH,—CH_~OH va CH,~CH,—~CH,—OH.
. CH,—~O—CH, va CH,~CH,—OH.
. CH,, C,Hg va C,Hg
. CH, va C;H,.

o0 wm >N

e Cac nguyén tlr trong phan t&r ctia méi hop chat hitu co c6 mét thir tw
lién két xac dinh goi la cu tao hoa hoc. Céng thirc biéu dién céu tao
hoa hoc goi la céng thirc cau tao.

« Nhirng hop chét hiru co khac nhau nhwng cé cling céng thirc phéan tir dwgc
goi la cac chat déng phan cla nhau. Co6 cac déng phan céu tao vé mach
carbon, loai nhém chtrc, vi tri nhém churc.

» Cac chét hitu co ¢6 tinh chét hoa hoc tuong tu nhau va thanh phan phan
ttr hon kém nhau mét hay nhiéu nhém CH, duwoc goi la cac chat déng dang
cla nhau, chung hop thanh mét day déng dang.

Van dung thuyét cdu tao hoa hoc dé viét dwoc céng thirc céu tao clia mét sé hop
chét hi*u co don gian, thwéng gép trong cudc séng.
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V. )) ONTAPCHUONGS

) HE THONG HOA KIEN THUC | Hop chét hiru co {

PHUYONG PHAP TACH VA TINH CHE HQP CHAT H(U CO’

Hydrocarbon

Dan xuét ctia hydrocarbon

Chung cét Chiét Két tinh Sac ki cot
Nguyén | Chung cét la Chiét 1a phwong Két tinh la phwrong | Sac ki cét la
tac phuong phap tach phap dung tach phap tach biét va phuong phap
chét dwa vao su biét va tinh ché tinh ché hén hop tach biét va tinh
khac nhau vé& nhiét | hén hop cac chat cac chat ran dua ché hdn hop cac
d6 sbi clia cac chat | dua vao sy hoa vao do tan khac chét dwa vao su
trong hén hop & mét | tan khac nhau ciia | nhau va su thay d6i | phan bé khac
ap suét nhat dinh. chtng trong hai dé tan cua chung nhau cla chuing
dung mai khéng theo nhiét dé. gira pha déng va
trén |1an vao nhau. pha tinh.
Cach Khi ndng nhiét dé Dung mét dung Dung mét dung méi | Cho hén hop can
tién ctia hén hop gém mai thich hop dé thich hop hoa tan tach 1én cét sac
hanh nhiéu chat I6ng cé chuyén chat can chat can tinh ché ki, sau d6 cho
nhiét d6 sobi khac tach sang pha I6ng | & nhiét dé cao tao dung mai thich
nhau, thi chéat nao (goi 1a dich chiét). dung dich bdo hoa. | hop chay lién tuc
co nhiét do séithap | Tach lay dich chiét, | Sau d6 lam lanh, qua cét sac ki.
hon sé bay ra trwéc. | giai phong dung chét ran sé kéttinh, | Thu cac chét hiiu
Dung sinh han lanh moi sé thu duoc loc, thu duoe san co duoc tach
sé thu duwoc chét cén tach. pham. ra & tieng phan
chat léng. doan khac nhau
sau khi di ra khai
cdt sac ki. Loai
b6 dung moi dé
thu dwoc chat
can tach.
Van Chuwng cét thwong: Phwong phap chiét | Phuong phap Str dung phuwong
dung dé tach cac chét I6ng — I6ng: dé két tinh: dé tach va | phap sac ki co
I6ng cé nhiét d6 sbi | tach |ay chat hiru tinh ché cac thé tach duoc
khac nhau nhiéu. co khiné & dang chat ran. hén hop chira
hén hop léng. nhiéu chat khac
Phwong phap chiét nhau.
I6ng — ran: dé tach
lay chét trong hén
hop ran.

80




CONG THU'C PHAN TU HOP CHAT HU’'U cO

Céng thirc tdng quat Céng thirc don gian nhat
Cho biét cac nguyén té co trong Cho biét: ti 1& téi gian cta s6 nguyén tir cac nguyén té
hop chat hiru co. cé trong phan tcr.
C,H,0, C,H.O,
C,H,0, =(C,H,O),
Trong dé: p, q, r la cac s6 nguyén tdi gian; x, y, z, n la cac s6 nguyén duong.

CAU TAO PHAN TU HOP CHAT HU’U CO’

« Trong phan tlr hop chat hitu co, cac nguyén tir lién két véi nhau theo dung hoa tri
va theo mét thir tw nhét dinh. Thir tu lién két d6 duoc goi la cAu tao hoa hoc. Céng
thire biéu dién cach lién két va thir tw lién két gilba cac nguyén tir trong phéan tir goi la
céng thirc céu tao.

s Po6ng phan ciu tao gém ddng phan mach carbon, ddng phan nhom chirc va déng phan
vi tri nhém chtic.

e Dbéng dang la nhitng hop chét cé tinh chét hoa hoc twrong tw nhau nhung cé thanh
phan phan tlr hon kém nhau mét hay nhiéu nhém CH,.

() LUYEN TAP
Cau 1. Viétcong thirc cau tao cac déng phan mach hé co cling céng thire phan tir C,H,O.
Cau 2. Tai sao khi dun néng dén nhiét @6 thich hop, dwdng kinh (mau trédng) chuyén
thanh mau nau réi mau den?

Cau 3. Hop chat hiru co A cé chira carbon, hydrogen, oxygen, nitrogen. Thanh phan
phan trdm khéi lwong cla nguyén té carbon, hydrogen, nitrogen l1an Iwot la 34,29%,
6,67%, 13,33%. Cong thirc phan tr clia A cling la cong thirc don gian nhét. Xac dinh cong
thirc phan tir ctia A.

Cau 4. Hop chéat A c6 cong thirc phan tr Teaol

C;HgO. Khi do phé hdng ngoai chokétqua s |
nhw hinh bén. £Or
Hay xac dinh céng thirc céu tao clia A, ol

o}

Cau 5. Retinal 1& vitamin A, c6 ngudn géc © |
déng vat, co vai tré hé tro thi giac clia méat [
con vitamin C gitip t&ng kha ndng mién dich
clia co thé. Pé xac dinh céng thirc phan tur
clia cac hop chat nay, ngudi ta da tién hanh phan tich nguyén té va do phé khéi Ivong.
Két qua khao sat dugc trinh bay trong bang sau:

Sé séng (em™)

Hop chét % C % H % O Gia tri m/z cia peak ion phan & [M*]
Vitamin C 40,90 4,55 54,55 176
Vitamin A 83,92 10,49 5,89 286

Héy lap céng thirc phan t&r cla vitamin A va vitamin C.
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"HYDROCARBON

MUCTIEU

Néu dugc khai niém vé alkane, ngudn alkane trong tu nhién, cong thiic chung cta alkane.

Trinh bay dugc quy tac goi tén theo danh phdp thay thé; dp dung goi dugc tén cho mot s alkane
(C1-C10) mach khong phan nhénh va mét sd alkane mach nhanh chita khong qua 5 nguyén tir C.
Trinh bay duoc va gidi thich duoc dac diém vé tinh chat vat Ii ctia mot so alkane.

Trinh bay dugc déc diém vé lién két hod hoc trong phén tiralkane, hinh dang phén tir cia methane,
ethane; phan ting thé, cracking, reforming, phén ting oxi hod hoan toan, phan (ing oxi hod khong
hoan toan.

Thuc hién dugc thi nghiém: hexane v6i dung dich thudc tim, véi nuéc bromine ¢ nhiét do thuong
va khi dun néng (hodc chiéu sang), dot chdy hexane; quan sat, mo ta cac hién tugng thinghiémva
gidi thich dugc tinh chat hod hoc clia alkane.

Trinh bay dugc céc ting dung clia alkane trong thuctién va cach diéu ché alkane trong cong nghiép.
Trinh bay dugc mét trong céc nguyén nhan gy 6 nhiém khang khi la do céc cht trong khi théi cla
cac phuong tién giao thong; Hiéu va thuc hién dugc mot s6 bién phdp han ché 6 nhiém méi trudng
do cac phuong tién giao thong gy ra.

O-

Khi thién nhién, khi ddu mé, xdang, nhién liéu phan luc (jet fuel) va ddu diesel c6 vaitro rdt quan trong
trong moi linh vuc cda doi séng, kinh té, cong nghiép. Vdy thanh phan chinh cda cdc nhién liéu nay la
gi? Ngodi ra, cdc alkane ¢ phdi la nguén nguyén liéu quan trong cho cong nghiép san xudt cdc hod
chdt hiu co hién nay khéng?

@ Knil NIEM, DANH PHAP

1. Khai niém va cong thirc chung cua alkane

Alkane la cac hydrocarbon no mach hé chi chira lién két don (lién két o) C-H va C-C
trong phan tir.

Céng thirc chung cua alkane: C_H, ., (n la sb6 nguyén, n=1).
Vidu: CH,, C,Hg, C4Hg, C,H,q, CoHyo .

2. Danh phap

a) Alkane khéng phan nhanh

Tén theo danh phap thay thé clia alkane mach khéng phé&n nhanh:
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Bang 15.1. Tén thay thé cta mét sé alkane mach khéng phan nhanh

S& nguyén tir carbon | Céng thirc alkane Phan nén Tén alkane
1 CH, meth- methane
2 CH,CH, eth- ethane
3 CH,CH,CH, prop- propane
4 CH,[CH,,CH, but- butane
5 CH,[CH,],CH, pent- pentane
6 CH,[CH,],CH, hex- hexane
7’ CH;[CH,];CH, hept- heptane
8 CH,[CH,]sCH, oct- octane
9 CH,[CH,],CH, non- nonane
10 CH,[CH,];CH, dec- decane

b) Alkane mach nhanh

Géc alkyl: Phéan con lai sau khi lay d mét nguyén tlr hydrogen tir phan tr alkane
(céng thire chung cuia gbe alkyl la CHone1)-

Tén géc alkyl:

~ Phannén -
(chi so lwgng nguyén ttr carbon)

Vi du: methyl (CH,—) , ethyl (C,H.—), propyl (C;H,—), ...
Alkane mach nhanh gém alkane mach chinh két hgp véi mét hay nhiéu nhanh.

Tén theo danh phéap thay thé cla alkane mach phan nhanh:

55 chi vi tri mach nhanh-tén nhanh  tén alkane mach chinh

Lwuy:

— Chon mach dai nhat, c6 nhiéu nhanh nhat lam mach chinh.

— Panh sé nguyén tir carbon mach chinh sao cho mach nhanh cé sé chi vi tri nhd nhét.

— Dungchtrsé (1, 2, 3,...) va gach ndi (-) dé chi vi tri nhanh, nhém cubi cung viét lién voi
tén mach chinh.

— Né&u c6 nhiéu nhanh giéng nhau: dung céc tr nhw di- (2), tri- (3), tetra-(4),... & chi sb
lvgng nhém gibng nhau; t€n nhanh viét theo thir tw bang chi cai.

Vi du: (I3H3 CHs
2 . CH 3CH
CH CH 1 3 |2 3
N N
CH; .CH, |
CH,
2-methylbutane 2,2-dimethylpropane (heopentane)

83



84

& Em c6 BIET
Chi so octane clia xang

Dé do chat lugng xang, ngudi ta dung chisd octane, 1a dai lugng déc trung cho tinh chdng kich nd cda nhién liéu,
Chisd octane cang cao thi kha néng chiu nén ctia nhién lidu trudc khi phat ng (dét chdy) cang lén. Chisé octane
dua trén thang diém ma isooctane la 100, con heptane la 0. Vi du: xang RON 95 la hdn hop céc hydrocarbon ¢6
tinh chéng kich nd tuong duang véi hén hop 95% isooctane va 5% heptane vé thé tich.

Alkane phén nhénh cao (vi du:isooctane) la thanh phén quan trong nhdt trong xang, con cac alkane khéng phan
nhdnh (vi du: dodecane) la thanh phan quan trong trong nhién liéu diesel va nhién liéu phan luc.

N\/\\/\\/\/ - 3 2
1 5
dodecane isooctane (2, 2,4-timethylpentane)

1. Viét cac céng thirc cu tao va goi tén theo danh phap thay thé cla alkane cé
céng thire phén tr CzH,, va phan loai cac déng phan do.
2. Viét cong thirc ciu tao clia alkane cé tén goi 2-methylpropane.
3. Tén goi cla chat sau day bj sai, em hay giai thich va stra lai cho dung:
CHa—CIIH—CngCH3
CHs
1-methylbutane

pAC DIEM CAU TAO

Trong phén tir alkane chi chira cac lién két don C-C va C—H, cac lién két nay |a lién
két o bén vitng va kém phéan cuc. Do véay, phan tir alkane hau nhu khéng phan cuc va
& diéu kién thuwdng chung trong déi tro vé mét hoa hoc.

Trong phan t&r methane, bén lién két C-H giéng nhau tao véi nhau mét géc 109,5° va
hwéng vé bén dinh clia mét ti dién déu (Hinh 15.1a).

H
| Y |
H—C—H @ Qi H
a) methane
H H 1
A v
H H al
b) ethane

Hinh 15.1. Céng thirc c4u tao va mé hinh phan ti clia methane va ethane



(D) TiNH CHAT VAT Li

Bang 15.2. Tinh chét vét li cda mét sé alkane (1)

Alkane Nhiét d& néng chay (°C) | Nhiét dé sbi (°C) R R n8og (aiem)
& 20°C
methane -182,5 -161,5 -
ethane —183,3 —88.,6 -
propane -187,7 —42 1 0,501
butane -138,3 -0,5 0,579
pentane -129,7 36,1 0,626
hexane -953 68,7 0,659
heptane -90,6 98.4 0,684
octane -56,8 125,7 0,703
hohane -536 150,8 0,718
decane -29.7 174,0 0,730

O diéu kién thuwong, alkane tr C1 dén C4 va neopentane ¢ trang thai khi, tr C5 dén
C17 (trir neopentane) & trang thai long, khéng mau, alkane tlr C18 tré& [én 1a chét ran
mau trdng (coén goi 1a séap paraffin). Cac alkane mach nhanh thuwéng cé nhiét d6 séi
thdp hon so véi ddng phan alkane mach khéng phan nhanh. Alkane khéng tan hodc
tan rat it rong nuéc va nhe hon nuéc, tan tét hon trong cac dung méi hiru co.

g EMCOBIET

Cacalkane trong tu nhién

Lép v clia cac loai qua hodc biéu bi clia nhiéu loai Ia 6 chiia sap. Thanh phén clia sap thuic vat nay gém cécalkane
dang rdn, thuting hay gap la cac alkane C;Hs, C4He, va G4 He .. Chifcnang chinh ciia sdp thuc vat la ngan chén
su mat nuic tir 14 hodc qua. D€ béo quan nhigu loai qua, trdi cay, ngudi ta ph Ién v mdt I6p sdp mong nhdm
muc dich gitp il hoa qua tuoilau hon.

@ 4. Dyavao Bang 15.2, em héy nhan xét vé quy luat bién ddi nhiét do séi clia alkane
theo phan ttr khéi.

(1) Nguén: http://pubchem .ncbi.nlm.nih.gov.
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TiNH CHAT HOA HOC

1. Phan trng thé

86

Khi @&t binh chira hén hgp cla alkane véi halogen (thu’o'ng la chlorine hoac bromine)
trong phong t6i va & nhiét @6 phong, phan tng khéng xay ra. Nhwng néu dun nong
ho&c chiéu anh sang sé xay ra phan trng thé nguyén tir hydrogen trong alkane bang

nguyén t&r halogen:

H X

| anh sang

,7C\ +X—X4> /C\ #  H—X
X=Cl, Br

Phan (rng trén dwoc goi la phan ting halogen hoa alkane. San pham clia phan tng
halogen hoa la cac dan xuat halogen.
Vi du: Khi trén methane véi chlorine va chiéu anh sang ttr ngoai, san pham thu dugc
la chloromethane.

CH, + Cl, 2=, GH.Cl + HCl

Phan (ng thé c6 thé tiép tuc dién ra véi cac nguyén tir hydrogen cén lai cla
chloromethane cho hén hop cac san pham chloromethane, dichloromethane,
trichloromethane va tetrachloromethane.

CH,CI + Cl, 2™, CH_CI, + HCI
CH,C, + Cl,, 2™ =39, CHCI, + HCI

CHCI, +Cl, —2thsang, cEj “+HCl

Khi thuc hién phan &ng thé halogen vao cac alkane cé tr 3 nguyén tlr carbon trd 1€n
sé thu dwoc duoc hén hop céc san phdm thé monohalogen.

+Cl,, anh sang [ CHs—CHCI-CH,
Vidu: CH;—CH,~CH,——pg

> CH,~CH,~CH,—Cl

Thi nghiém: phan &rng bromine hoa hexane

Chuén bi: 6ng nghiém, hexane, nwéc bromine, cbe thuy tinh.

Tién hanh:

— Cho vao éng nghiém khoang 1 mL hexane réi cho tiép vao @6 khoang 1 mL nuéc
bromine. Quan sat thay dng nghiém co hai |op, |6p duwéi l1a nwdc bromine mau
vang, I6p trén la hexane khéng mau.

— L&c déu va quan sat hién tweng.

— Pt éng nghiém vao cée nwéec dm (khoang 50 °C), quan sat hién twong xay ra.

Tra Ioi cau hoi:

1. Néu hién twgng xay ra trong qua trinh thi nghiém. Giai thich.

2. Viét phuong trinh hod hoc & dang céng thirc phan tlr cla phan (ng xay ra
trong thi nghiém trén (néu cé), gia thiét la chi cé6 mét nguyén tr hydrogen dwoc
thay the.



5. Viét so d6 phan trng clia butane v&i bromine trong diéu kién co chiéu sang, tao
thanh cac san pham monobromine.

2. Phan wng cracking
Cracking alkane la qué trinh phéan cét lién két C—C (bé gay mach carbon) ctia céc
alkane mach dai dé tao thanh hén hop céc hydrocarbon c¢é mach carbon ngan hon.
Phan rng cracking dwoc ing dung trong céng nghiép loc dau. Phan rng cracking
duoc thuce hién trong diéu kién nhiét d6 cao va thuwdong cé xuc tac.

Vi du: Cracking nonane CgH., thu dugc cac alkane mach ngan hon la C5 — C7 va

alkene C2 — C4. So d6 phan ung: ol T
—* L2y 716

cracking

CoHyo > CzHg + CgHqg

—> C4Hg * CgHy
3. Phan tng reforming

Reforming alkane la qué trinh chuyén céc alkane mach khéng phan nhanh thanh céc
alkane mach phan nhanh va céc hydrocarbon mach vong nhiwng khéng lam thay déi
s6 nguyén tir carbon trong phan tr va ciing khéng lam thay déi dang ké nhiét do séi
cuda ching.

Reforming alkane xay ra qué trinh

ddng phan hoa (isomer hoa) va j)/\/\/

arene hoa (thom hoa). Qua trinh —

reforming thwong dugc thuc hién  ~_~.  eforming. |

véi cac alkane C5 — C11 trong diéu I

kién nhiét dé cao va thuwong co

xuc tac. O +aH
Vi du: reforming hexane thu dwoc 2
cac alkane mach nhanh va cac —

hydrocarbon mach vong.

Qua trinh reforming duoc (ng dung trong céng nghiép loc dau @é lam tang chi sbé
octane clia x&ng va san xuét cac arene (benzene, toluene, xylene)|am nguyén liéu cho
céng nghiép téng hop hitu co.

4. Phan wng oxi hoa
a) Phan trng oxi hoa hoan toan (phan trng chay)

Khi tiép xuc véi oxygen va co tia Ilra khoi mao, alkane bj dét chay tao thanh khi carbon
dioxide, hoi nuéc va giai phéng nang luvgng.



b)

b
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CHonsn + % 0,-5 nCO, +(n+1)H,0

Vi du: CH,(g) + 20,(g) £ CO.(g) + 2H,O(g) AH® = — 890 kJ/mol
C3Hg(g) +50,(g) - 3CO,(g) + 4H,0(g) AH° = - 2216 kJimol

Phan trng chay cla alkane co vai tro rat quan trong déi vai doi séng con ngui. Bét chay
céc alkane cung cap nhiét @& dun néu, sudi @m va cung cap nang lugng cho cac nganh
cong nghiép.

Phan tkng oxi hoa khéng hoan toan

O nhiét d6 cao, cé mat xuc tac, alkane bj oxi hoa cit mach carbon b&i oxygen tao thanh

hén hop carboxylic acid:
RCH,—-CHR' + gog Xictae. ! , RCOOH + R'COOH + H,O

Cac acid béo mach dai dung dé san xuéat xa phong va céc chat tay rira dwoc diéu ché

béng phuong phap oxi hoa cat mach cac alkane C25 — C35.

Thi nghiém: phan trng oxi hoa hexane

Chuan bi: hexane, dung dich KMnO, 1%; 6ng nghiém, bat str, que dom.

Tién hanh:

1. Phan (rng cda hexane voi dung dich KMnO 4

Cho khoang 1 mL hexane vao éng nghiém, thém vai giot dung dich KMnO, 1%, l&c

déu 6ng nghiém trong khoang 5 phut, sau dé dat éng nghiém vao gia roi dé yén

khoang 10 phuat. Quan sat thay 6ng nghiém c6 2 16p, I6p dwéi la dung dich KMnO,

frong nudc mau tim, I&p trén la hexane khdng mau.

2. Phan (png dbt chay hexane

Cho khoang 1 mL hexane (lvu Y khéng duoc lay nhiéu hon) vao bat stiv nho, cén

than dwa que dém dang chay vao bé mat chéat 16ng, hexane béc chay cho ngon Itra

mau vang.

Tra Ioi cau hoi:

a) Hexane cé phan &ng véi dung dich KMnO, & diéu kién thwéng khéng? Tai sao?

b) Tai sao lai @&t chay hexane trong bat str ma khéng nén dét trong céce thuy tinh?
Viét phurong trinh hoa hoc clia phan ting xay ra.

c) Néu dbt chay hexane trong diéu kién thiéu oxygen sé tao ra carbon monoxide va
nuwdc. Hay viét phwong trinh hoa hoc cua phan tng nay.

6. Viét phuong trinh hoa hoc cltia phan trng dét chay hoan toan pentane.



() UNG DUNG

Khi thién nhién va khi dau ma la nhién liéu sach va dugc sir dung réng réi trén thé gidi.
Chung dwoc str dung lam nhién liéu trong san xuét va doi séng.

LPG (Liquefied Petroleum Gas) thuwong pham chira propane C,Hg va butane C H, .

Ngoai ra, khi thién nhién va khi ddu mé véi thanh phén chinh la methane dwoc dung
lam nguyén liéu dé san xuét phan bén urea, hydrogen va ammonia.

Cac alkane long dugc sir dung lam nhién liéu xang, diesel va nhién liéu phan Iyc
(jet fuel),...

Cac alkane C6, C7, C8 languyén liéu dé san xuét benzene, toluene va cac déng phan
xylene.

Cac alkane tir C11 @én C20 (vaseline) dugc dung lam kem dwdng da, sap né, thudc
mé&. Cac alkane tlr C20 dén C35 (paraffin) dwgc dung lam nén, sap, ...

&

7. Tai sao & cac cay xang, kho chira xang dau thuéng treo cac bién cam dudi day?

CAM LUA uﬁ'm HOT THUGE
@ NO FIRE @ NO SMOKING

47 EM CO BIET

Hién nay, nha mdy nhiét dién Phd My tai tinh Ba Ria — Viing Tau stt dung ngudn nhién liéu |3 khi mé Nam Cén
Sonvamd Bach HG, cung cdp cho hé théng dién qudc gia hang ti kWh mdi nam. Nha may dam Phii M§ va dam G
Mau la cdc nha méy san xudt phan bon lén ¢nudc ta. M6i nam, hai nha méy nay cung cap hang triéu tan phan bon,
dam bdo nhu cdu phan dam cta ca nudc. Nguyén liéu chinh ctia hai nha mdy la khi ddu mé tir mo dau Bach Ho va
khi thién nhién tir cic md trong bé Ctiu Long thudc thém luc dia phia Nam.

D) DIEU CHE
1. Phwong phap diéu ché alkane & thé khi trong céng nghiép
Cac alkane & thé khi chl yéu dugc 14y tir khi thién nhién va khi dau mo. Sau khi loai
bo cac hop chatkhéng phai la hydrocarbon (dEc biét 1a H,S va CO,), khi dugc dan qua
dudng 6ng dan dén noi tiéu thu hodc duoc nén lai & dang 16ng (hod 16ng & ap suét
cao) 3é dé dang van chuyén. Khi ddu mé hoa 16ng 1a LPG, con Khi thién nhién hoaléng
la LNG (liquefied natural gas).

2. Phuwong phap diéu ché alkane & thé I6ng, rdn trong céng nghiép

Khi chwng cat dau mé nhan dwoc hén hop alkane cé chiéu dai mach carbon khac nhau
& cac phan doan sdi khac nhau. Dé nhan duoc cac alkane tinh khiét can phai cé cac
céng nghé tach va tinh ché rét phirc tap.
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Khi ngung tu chtra chil yéu alkane C5 — C8, |a san pham thu dugc khi khai thac dau
ma. Chung duoc bom Ién cung véi dau va dwoc ngung tu thanh chét Iong. Khi ngung
tu thueng duoc ché bién thanh xang.

ZemcoBiEr
Vi khuan methanogen
Vi khudn methanogen c6 kha nang xtic téc cho chuyén hoé carbon dioxide va hydrogen trong biogas tao thanh
methane: (0, + 4H, LG, @y 1 9H 0

Vi khudn methanogen ciing xiic tic cho qué trinh chuyén hoa cac phé thai sinh khi, cac chét thai clia dong
vat,. .. thanh methane va gii phdng khodng 2 ti tan methane méi nam. Lugng methane trong khi quyén chu
yéu la do qué trinh nay taora.

QT 6 NHIEM KHONG KHi DO PHUONG TIEN GIAO THONG

1. Cac chét trong khi thai ciia phwong tién giao théng gay 6 nhiém khéng khi
Qua trinh chay clia xang, dau diesel trong déng co cac phuong tién giao théng tao
ra san pham cudi cung la CO,. Khi nay la nguyén nhan chinh gay hiéu trng nha kinh
lam Tréi Déat néng Ién. Néu xang, dau diesel chay khéng hoan toan, thiéu oxygen thi
tao ra khi CO, VOCs (cac hop chéat hitu co dé bay hoi nhu fomaldehyde, benzene,
toluene,...) va cac hat bui den chira cac hop chat arene da vong rat doc. Nhién liéu
chtra sulfur khi chay sinh ra cac oxide cta sulfur SO,. Ngoai ra qua trinh chay tao nhiét
d6 cao khién oxygen va nitrogen trong khéng khi phan (rng véi nhau, tao thanh céc loai
oxide ctia nitrogen (NO, ). Cac chét nay gay 6 nhiém méi trudng khéng khi.

2. Mét sé bién phap han ché 6 nhiém méi trwdng do cac phwong tién giao théng

» Sir dung nhién liéu chay sach: Dé bao vé strc khoé con ngudi, trong tiéu chuén
nhién liéu cé yéu cau nghiém ngat vé chi sé octane!” déi véi xang va chi sé
cetane(® déi voi diesel. Ngoai ra con cé yéu cau vé ham lugng kim loai nang.

Péi voi xdng, cé yéu cau vé ham lugng benzene. Theo tiéu chudn EURO 4 va
EURO 5, ham lugng benzene phai nhd hon 1% vé thé tich.

Péi véi nhién liéu diesel, cd yéu cau vé ham lugng sulfur va ham Iwong arene da vong.
Theo tiéu chuan EURO 4, ham Iugng sulfur phai dwéi 50 mg/kg va theo EURO 5 phai
dwdi 10 mg/kg. Theo tiéu chudn EURO 4 va EURO 5, ham lvong arene da vong PAHs
phai duéi 11%.

e Su dung nhién liéu sinh hoc nhw xdng pha thém ethanol (E5, E10,...), biodiesel.
Ethanol vira la phu gia tang chi sé octane vira la nhién liéu chay sach. Biodiesel la
methyl ester clia céc acid béo trong dau mé& déng thuc vat phi thuc phdm, nhién
liéu nay cé chi sb cetane cao, khéng chira sulfur va arene.

e Sir dung cac phuong tién giao théng tiét kiém néng lwgng va chuyén dbéi sang cac
loai ddng co dién.

() Chi s6 octane (octane number) d3c trwng cho tinh chéng kich né cuia xang.
(2} Chi s6 cetane (cetane number) dic trung cho kha nang ty béc chay cua nhién liéu diesel.
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Céng thire tdng quat clia alkane: CH (n=1).

2n+2
Trong diéu kién thwéng, alkane C1 — C4 va neopentane & trang thai khi, C5
— C17 (trir neopentane) la chéat 16ng khéng mau, tr C18 trd 1én la chét ran.

Cac phan ng cla alkane:
Phan tng thé: CoHana —X2> CHanuX =225 CoHon Xy —%25 -

Cracking alkane mach dai thu dugc hén hop alkane mach ngén hon dé ché
bién thanh x&ng va alkene C2 — C4 lam nguyén liéu cho téng hop hitu co.

Reforming alkane mach khéng phéan nhanh thu duwoc alkane mach nhanh aé
san xuat xang coé chi sé octane cao va céc arene [am nguyén liéu cho téng hop
h(vu co.

Phan (rng oxi hoa:
CHypyp + 3”2“ 0, %5 nCO, +(n+ 1)H,0

n 2n+2

RCH,-CH,R' + %02 xdctae.t” . RCOOH + R'COOH + H,0

Trong céng nghiép, nguyén liéu san xuét alkane 14y tir khi thién nhién va
dau mo.

Ung dung: nhién liéu (LPG, LNG, xang, diesel, nhién liéu phan lwc); nguyén
liéu cho céng nghiép hoa chat, dwgc pham, mi pham, phan boén, ...

Van dung cac kién thirc vé alkane, giai thich: cac rng dung cla céc alkane
trong cudc séng nhu [am nhién liéu phuc vu sinh hoat trong gia dinh, phuong
tién giao théng va trong céng nghiép; vi sao alkane la nguyén liéu dau vao
cua téng hop hitu co, céng nghiép hoa chét.

Bao vé méi trudéng séng bang cach sir dung cac phwong tién giao théng tiét
kiém n&ng lwgng, han ché str dung nhién liéu hoa thach la nguén tai nguyén
thién nhién khéng tai tao, tdng cwong str dung cac nhién liéu sach nhw xang
ES, E10 va biodiesel.
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1[5y HYDROCAREONKHONGNO

MUCTIEU

—  Néu dugc khai niém vé alkene va alkyne, cong thiic chung clia alkene; décdiém lién két, hinh dang
phan ti cta ethylene va acetylene.

— Goi duoc tén mot so alkene, alkyne don gian ((2—(5), tén thong thudng mot vai alkene, alkyne
thudng gap.

—  Néu duoc khdi niém va xac dinh dugc déng phan hinh hoc (cis-, trans-) trong mét s6 trudng hop
don gian.

— Néu duoc dac diém vé tinh chat vat li cia mot s alkene, alkyne.

— Trinh bay duoc cactinh chat hod hoc ctia alkene, alkyne: phan (ing cdng hydrogen, cong halogen
(bromine); cdng hydrogen halide (HBr) va cong nudc; quy tac Markovnikov; phan ting tring hop
cla alkene; phan (ing cta alk-1-yne véi dung dich AgNO, trong NH.; phan ting oxi hod.

— Thuc hién dugc thi nghiém diéu ché va thi: tinh chat ctia ethylene va acetylene; md ta cac hién
tugng thi nghiém va gidi thich dugc tinh cht hod hoc ctia alkene, alkyne.

— Trinh bay dugc ting dung clia cic alkene va acetylene trong thuc tién; phuong phap diéu ché
alkene, acetylene trong phong thi nghiém (phan ting dehydrate hod alcohol diéu ché alkene, tir
calcium carbide diéu ché acetylene) va trong cong nghiép (phdn ing cracking diéu ché alkene,
diéu ché acetylene tit methane).

Sw ra doi clia hoa hoc alkene khodng gilta thé ki XX la mét ddu méc quan trong tao nén budc
dbt pha cho su phat trién manh mé cda céng nghiép hoa hoc hitu co.

>

Vay, alkene, alkyne co vaitro quan trong thé nao trong hoa hoc néi chung va hoa hiru co ndi riéng? |

) KHAI NIEM, DONG PHAN, DANH PHAP
1. Khai niém va céng thirc chung cua alkene, alkyne
Em héy viét céng thirc electron, cdng thirc Lewis clia cac hydrocarbon sau: C,Hg.

C,H,4 C,H,. Nhan xét su khac nhau vé dac diém lién két trong phan tir clia ba
hydrocarbon trén.

Hydrocarbon khéng no la nhirng hydrocarbon trong phan tlr c6 chira lién két déi, lién
két ba (goi chung la lién két béi) hodc dong thoi ca lién két déi va lién két ba.

Hydrocarbon khéng no Alkene Alkyne
Khai niém Alkene la cac hydrocarbon khéng | Alkyne la cac hydrocarbon
ho, mach hé&, cé chira mét lién khéng no, mach hé cé chira mot
két doi /\::=C< trong phan tcr. lién két ba -C=C— trong phan tt.
Céng thirec chung C.,H,, (n22) C Honp (N22)
Vi du C,H,, C,Hg, CHg,... C,H,, C;H,, C Hg,....
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2. Béng phan

a) Pong phan céau tao
Alkene va alkyne c6 hai loai ddng phan céu tao la déng phan vij tri lién két bi (tlr C4 trd
I&n) va déng phan mach carbon (tlr C4 tr& [én vai alkene va tlr C5 trd |én vai alkyne).
Vi du: alkene C,H, c6 ba déng phan cau tao:
CH,=CH—CH,—CH; ; CH;—CH=CH-CH, ; CH2=('|J—CH3.

CH

b) Péng phan hinh hoc 3

Trong phén ttr alkene néu méi nguyén ttr carbon cla lién két déi lién két véi hai nguyén
tlr hodc hai nhém nguyén tir khac nhau thi sé& cé ddng phéan hinh hoc.

Néu mach chinh ndm & cung mét phia cua lién két déi, goi la déng phan hinh hoc
dang cis-.

Néu mach chinh nam & hai phia khac nhau cla lién két d6i, goi la ddng phan hinh hoc
dang trans-.

Vi du: phéan tlr but-2-ene cé hai déng phan hinh hoc dang cis- va dang trans-.

H3f::\C C/CH3 H\3 C/CHS
W M H3C,/ M
cis-but-2-ene trans-but-2-ene
. . : a c
1. Biéu kién dé cé déng phan hinh hoc cta alkene \C:C/ la gi?
e, M
2. Alkene CH2=(|3—CH3 €6 déng phan hinh hoc khéng? Giai thich.
CH,
#EmcoBIET

Cac hydrocarbon khéng no trong tu nhién

Trong tu nhién, cdc hydrocarbon mach hdva mach vong chita lién két doi 6 dang alkadiene, alkatriene, alkapolyene,
cycloalkene,... ¢ nhiéu trong tinh ddu thdo moc. Cac tinh ddu nay cd chiia céc chat goi la terpene. Phan tif clia
terpene dugc tao thanh tif cac don vi mat xich co ban la isoprene (2-methyl-buta-1,3-diene).

Vi du: limonene ¢6 trong tinh dau cam, chanh; myrcene dugc tim thdy trong cdc thuic vat ¢ mui thom dém nhu
x0ai, hoa bia, Id nquyét qué, cd xa huong, sé va hiing qué; ocimene 6 trong I3 cay hiing qué, chling c6 mi thom
rat dé chiu; a-pinene va B-pinene la thanh phan chinh clia dau thong; B-carotene c6 thé dugc tim thdy trong céc
loai rau, ¢t mau vang, mau da cam nhu khoailang, ca rdt; lycopene la sdc t6 mau do tuoi duoc tim thay trong nhiéu
loai rau qua ¢6 mau @6 nhu ca chua, dua hau, du du;...

limonene p-carotene
Hinh 16.1. Céng thuc cau tao cta limonene va B-carotene
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3. Danh phap
Tén theo danh phap thay thé clia alkene va alkyne:

Phan nén-vi tri lién két boi - ene hosic yne

Lwuy:

— Chon mach carbon dai nhat, c6 nhiéu nhanh nhét va co chira lién két bdi lam
mach chinh.

— Panh sb sao cho nguyén tlr carbon co lién két boi (d6i hodc ba) cb chi s6 nhd nhat
(danh sé mach chinh tir dau gén lién két bdi).

— Dung chir sb (1, 2, 3,...) va gach ndi (-) dé chi vj tri lién két bai (néu chi cé mét vi tri duy
nhéat clia lién két béi thi khong can).

— Néu alkene hoic alkyne cé nhanh thi can thém vi tri nhanh va tén nhanh trwéc tén cla
alkene va alkyne twong trng véi mach chinh.

Bang 16.1. Tén goi clia ctia mét sé alkene, alkyne

Sbé
Cong thirc alkene Tén alkene Cong thirc alkyne Tén alkyne
carbon
ethene ethyne
2 CH,=CH, HC=CH
(ethylene) (acetylene)
propene
3 CH,=CH-CH, HC=C—-CH, propyne
(propylene)
CH,=CH-CH,—CH, but-1-ene
4 CH;-CH=CH-CH but-2-ene HC=C-CH.—CH, but-1-yne
CH,=C—CH, methylpropene CH,~C=C-CH, but-2-yne
CH,
5 CH,=CH-CH,—CH,-CH, pent-1-ene HC=C-CH,-CH.,-CH, | pent-1-yne

(Tén théng thuong ctia mét sé alkene, alkyne duoc dé trong ngoéc)

1. Viét céc cong thirc clu tao va goi tén theo danh phap thay thé clia cac alkene va
alkyne c6 céng thirc phan tir CH, o, CsHg.

2. Trong cac chét sau, chét nao cé déng phan hinh hoc?

a) CH,=CH-CHy; b) CH5~CH,~CH=CH-CH,;
c) CH3—1|3=CH—CH3; d) CH,=CH-CH.~CH,.
CHs
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«D biic DIEM CAU TAO CUA ETHYLENE VA ACETYLENE
1. Ethylene

Phan tir ethylene (C,H,) c6 2 nguyén ttr carbon va 4 nguyén tir hydrogen déu nam trén
mét mat phang. Lién két déi C=C gém moét lién két ¢ va mét lién két .

|’>1 <

108.7 pm
c c’

a) H ey

b)
Hinh 16.2. Céng thirc cau tao (a) va mé hinh phén ti (b) cda ethylene

2. Acetylene
Phan tlr acetylene (C,H,) c6 2 nguyén tir carbon va 2 nguyén tlr hydrogen nam trén
mét dudng thdng, goc lién két CCH la 180°. Lién két ba C=C bao gém mét lién két ¢
va hai lién két . S

-
9  H-C=CH

120,3 pm

JEWE ¢ = & oW

Hinh 16.3. Céng thirc cau tao (a) va mé hinh phan ti (b) clia acetylene

() TiNH CHAT VAT Li
Nhiét 6 s6i, nhiét d6 néng chay va khéi lugng riéng clia alkene, alkyne khéng khac
nhiéu v&i alkane twong tng. Céac alkene, alkyne 1a nhi*tng hop chét khéng cé mui va
déu nhe hon nuéc.
O nhiét dd thuéng, phéan 16n cac alkene va alkyne tir C2 dén C4 & trang thai khi, ttr C5
dén C17 & trang thai 16ng va tir C18 tré Ién & trang théi ran. Chung khéng tan hoac rat
it tan trong nudc, tan trong mét sé dung méi hiru co.

$7 EM CO BIET

0 nhiét do thutng, do tan cla acetylene trong acetone 1a 2,79 gam/100 gam dung méi va trong
dimethylformamide (DMF) la 5,1 gam/100 gam dung méi. O &p sudt 20 bar, d0 tan cla acetylene 13
68,9 gam/100 gam acetone va 62,8 gam/100 gam DMF. Vi vdy, cac dung mi nay dugc st dung trong cac binh
khi nén dé luu trit acetylene.
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Bang 16.2. Tinh chéat vét li clia mét so alkene, alkyne(?)

Nhiét » Khdi Nhiét o Khéi
d6 nong N.hlle'!.t. lwong - dd nong N;h"e.t. lvong
Alkene chay do soi riéng Alkyne chay do soi riéng
(°C) ) (g/cm?) (°C) ) (g/cm?)
ethene -169 —-105 - ethyne —81 —83 -
propene -185 -47.8 - propyne -102,7 -23,.2 -
but-1-ene —-185 —6.3 — but-1-yne —-126 8,1 —
trans-but-2-ene —106 0,9 - but-2-yne -32 27 0,691
cis-but-2-ene -139 3.7 - pent-1-yne —106 40,2 0,690
pent-1-ene —165 30 0,641 pent-2-yne —109 56,1 0,711

) TiNH CHAT HOA HOC CUA ALKENE, ALKYNE

Cac lién két = & lién két déi (alkene) va lién két ba (alkyne) kém bén virng, dé bi ditra
dé tao thanh céc lién két mai. Vi vay, céac lién két bai la trung tdm gay ra cac phan tng
déc trung cla hydrocarbon khéng no: phan trng céng, phan tng trung hep, phan tng

oxi hoa.
1. Phan trng céng JemcoBier
a) Phan ting cdng hydrogen Phan (ing cong chlorine vao ethylene

Hydrogen hoa alkene va alkyne thu duoc alkane 10 fa 1,2-dichloroethane, la chat
twong rng. Phan tng thwéng dugc thuc hien  tung gzanndéién f‘ﬁt vinyl chloride
dwéi ap suét cao, nhiét do cao va co mat cac chat (V) nguyén liéu tong hop poly(vinyl
xuc tac kim loai nhu platinum, nickel va palladium. chloride) (PVC).

Vi du: CH,=CH, + Hy -Nt.desulty o CH,

Hydrogen hoa alkyne, tuy vao diéu kién ap suét, nhiét @ va xuc tac, cd thé nhan duoc
san pham la alkene, alkane.

Vi du: CH=CH + 2H, NiCdsudt, ~py  cH,

b) Phan (rng céng halogen
Khi cho alkene hoéc alkyne phan (rng vé&i dung dich bromine, dung dich sé bj méat mau.
Vi du: CH;=CHy + Br, —> BrCH,—~CH,Br
CH=CH + 2Br, —> Br,HC-CHB,
c) Phan (rng céng hydrogen halide

Phan rng céng hydrogen halide vao alkene va alkyne tao thanh halogenoalkane

(1) Ngudn: http://pubchem.ncbi.nlm.nih.gov.

96



tfuvong ung.
CH,;=CH, + HBr — CH3;—-CH,Br

CH=CH + HBr — CH>=CHBr
CH=CH + 2HBr— CH3 -CHBr;
d) Phan trng céng nudc (hydrate hoa)

Phan (rng céng nwdc vao alkene hay con goi la hydrate hoa alkene tao ra alcohol.
Phan &rng thudng sir dung xtc tac phosphoric acid hoéc sulfuric acid.

CH,=CH, +H,0 ¥4 % CH; -CH,0H
Phan rng nay dugc thwe hién & quy mé céng nghiép dé san xuét ethanol.

Phan (rng céng mét phan ttr HOH vao alkyne dién ra khi c6 mat clia xuc tac la mudi
Hg(ll) trong H,SO,, tao thanh aldehyde hoac ketone.
Vi du: HC=CH + H,0 1800 oH, _ CH=0

CHyC=CH +H,0 HHS00t y opy o cH,

Quy tic Markovnikov (Mac-cép-nhi-cop)

Phan tng céng moét tac nhan khéng déi xing HX nhw HBr, HCI, HI, HOH, ... vao lién
két boi, nguyén tir hydrogen sé wu tién céng vao nguyén ti carbon cd nhiéu hydrogen
hon va X sé céng vao nguyén tir carbon co it hydrogen hon.

- . CH3——(I3H"(-I:H2 (san pham chinh)
Vi du- CHg—CH=CH, — 5 | Br H
—8s CH 3_?H_?H2 (san phém phu)
H Br

Phan (rng céng nwdéc vao propene voi xuc tac acid dwoc thuc hién & quy mé céng
nghiép dé san xuét isopropanol.

Phan trng cdng acid, céng nwdc vao alkyne ciing tuan theo quy tadc Markovnikov.

2. Phan wng trung hep cua alkene
Phan (rng tring hop alkene la qué trinh cdng hop lién tiép nhiéu phan ti alkene giéng
nhau hodc twong tw nhau (goi la monomer) tao thanh phén tir c6 phan ti khéi Ién (goi
la polymer).
Vi du: Phan rng triing hop ethylene va propylene tao thanh polyethylene (PE) va
polypropylene (PP).

NCH,=CH, —f:8psuél xictic , ¢y CH,J.  NCH,=CH p,gpsuétxamc‘ng—tlsH%
I Fd

CH, CH,
polyethylene polypropylene

n dwoc goi la hé sb trung hop.
Phan (rng trung hop alkene cé (ng dung quan trong dé san xuét vat liéu polymer.
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3.

4.
a)

b)
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3. Viét phuong trinh hoa hoc clia cac phan rng:

a) Propene tac dung vai hydrogen, xuc tac nickel.

b) Propene tac dung véi nudc, xuc tac HyPO,.

c) 2-Methylpropene tac dung véi nuéc, xuc tac acid H,PO,.
d) But-1-ene tac dung voi HCI.

4. Trong cac chét sau, nhitng chét nao lam mét mau nwéc bromine: propane,
propene, propyne, 2-methylpropene?

Phan wng cua alk-1-yne v&i AgNO, trong NH,

Cac alkyne c6 lién két ba & dau mach (alk-1-yne) c6 kha nang tham gia phan rng véi
dung dich AgNO, trong NH, tao thanh két tha.

Vi du: HC=CH + 2AgNO, + 2NH, — Ag-C=C-Ag + 2NH,NO,
(mau vang nhat)
Phan rng nay dung dé nhan biét cac alkyne co lién két ba & dau mach.
Phan trng oxi hoa
Phan trng oxi hoa khéng hoan toan
Cac alkene va alkyne c6 kha néng lam mét mau dung dich thuéc tim, day la phan tng
oxi hoa khéng hoan toan.

Vi du: 3CH,=CH,, + 2KMnO,, + 4H,0 —» 3HO-CH,—~CH~OH + 2MnO,, + 2KOH
ethylene glycol

Phan (rng oxi hoa khéng hoan toan alkene dugc (rng dung dé san xuét cac dan xuét
chira oxygen cua hydrocarbon trong céng nghiép.

Phan trng chay

Alkene va alkyne déu dé& chay khi cé mét oxygen, phan (rng toa nhiéu nhiét:

C.Hy, + %02 5 nCO, +nH,0

Cildsin & 02 -2 nCO, + (n—1)H,0

Acetylene chay trong oxygen tao ra ngon Ilra cé nhiét @6 cao, cé thé 1én téi trén 3 000 °C.

y EM CO BIET

Deén xi oxygen — acetylene dugc ing dung dé cat va han kim loai rt pho bién
trong nhitng thap ki trudc. Hién nay, do su phét trién clia cong nghé han hd
quang nén viéc sir dung acetylene dé han kim loai gidm déng ké. Tuy nhién,
thiét bi han oxygen — acetylene khé linh hoat, ¢é thé dugc st dung 6 nhitng noi _
khong thé tiép can duoc dién va can ngudn nhiét cao. Hinh 16.4. Dén xi
oxygen — acetylene




Thi nghiém 1: Diéu ché va thw tinh chat hoa hoc cua ethylene

Chuén bi: con 96°, dung dich sulfuric acid dac, da bot; binh cau cé nhanh 250 mL,
dng nghiém (1) chira khoang 2 mL dung dich KMnO, loang, éng nghiém (2) chra
khoang 2 mL nudc Br, loéng, éng dan thuy tinh hinh chti L, éng dén thuy tinh dau
vuét nhon, gia dé éng nghiém, ngudn nhiét, que dém, lwdi tan nhiét, binh thuy tinh
chira dung dich NaOH.

ﬁ B
o =
| c2H4
Con 96° .
+ dung dich\ /! _Pabot — &
H,SO, dic = R
i i
Nguédn Nwéc Br, lodng
nhiét __hodc dung dich
- I ] KMnO, loéng
Dung dich
NaOH

Hinh 16.5. Diéu ché ethylene va thir tinh chét

Tién hanh:

— Cho vai vién da bot, 20 mL cén 96° vao binh cau. Rét 40 mL dung dich H,SO,
dac vao 6ng dong, sau do rot tir tv H,SO, dac tw 6ng dong qua phéu vao binh
cau dé tranh sir toa nhiét qua manh.

— L&p bd dung cu nhw Hinh 16.5.

— Pun néng dén khi ethylene sinh ra va suc ngay vao cac éng nghiém (1) va (2).

— Thay éng d&n khi thuy tinh hinh chi? L bang éng dan thuy tinh cé dau vuét nhon.
Dung que dém dang chay dé dét ethylene & dau ng dan khi.

Ltru y: Dung dich sulfuric acid d&c roi vao da sé gay bong nang, can can than khi

str dung.

Hay giai thich hién tuong va viét phirong trinh hod hoc cia phéan (ng xay ra.

Thi nghiém 2: Piéu ché va thi tinh chéat hoa hoc cua acetylene

o

Chuan bi: dat aén (chira CaC,), H,0
nuéc tinh khiét: éng nghiém e i
chira khoang 2 mL dung dich “
KMr]O4 lodng, 6ng ngh?ém ChL'J"a f —s CH,
khoang 2 mL dung dich nudc P — —>
& % by = ; | —_—
Br, loang, binh cau c6 nhanh P i .
250 mL, éng dan thuy tinh hinh e  Nuse B,
&5 = = el s = oang noac
ChL:’ L, ong .d'an :th:uy tinh .cll’au - \ - dung dich
vuot nhon, gia dé ong nghiém, —= ; | di - KMnO,
= - — ~dich P S
que dém, binh thuy tinh chua AR NaoH T loang
dung dich NaOH. Hinh 16.6. Diéu ché acetylene va thi tinh chét
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Tién hanh:
— Cho khoang 5 g d@at dén vao binh cau c6 nhanh va cho nwdc cét vao phéu nhd

giot. Lap dung cu nhw Hinh 16.6 (chu y duéi ctia phéu nho giot khéng cham vao
chét ran).

— Mé& khoda phéu nho giot dé nwéc chay tir tr xudng, khi acetylene sinh ra duoc
suc ngay vao cac 6ng nghiém chira dung dich KMnO, va nudéc Br, da chuén bi
& trén d@én khi dung dich méat mau.

— Thay éng dan khi thuy tinh hinh chi L bdng 6ng dan thuy tinh c6 dau vudt nhon.
Dung que dém dang chay dé dét acetylene sinh ra & dau 6ng dan khi.

Hay giai thich hién twrong va viét phwong trinh hod hoc cua céc phan (rng Xay ra.

@ 5. Hay trinh bay phwong phap hoa hoc nhan biét ba khi sau: ethane, ethylene,
acetylene.

6. Viét phuong trinh hoa hoc clia cac phan wrng:
a) Propene tac dung voi dung dich KMnO,.
b) Propyne tac dung véi dung dich AGQNO,/NH,.

P bIEU CHE
1. Alkene
Trong phoéng thi nghiém, ethylene duoc diéu ché tir phan trng dehydrate ethanol:
CoHsOH™ 2224 %K 0 1, + H,0

Trong céng nghiép, alkene C2 — C4 duoc diéu ché tir qué trinh cracking alkane trong
cac nha may loc dau.

Cac alkene nay con co6 thé duoc san xuat tlr qua trinh dehydrogen xuc tac véi nguyén
liéu la khi dau mé (ethane, propane va butane). Dehydrogen butane tao ra butadiene
va cac déng phan butene.

2. Alkyne
Acetylene duoc diéu ché tr phan irng gilra calcium carbide véi nuée:
Ca(32 + 2HQO — CQHQ + Ca(OH)g

Ngoai ra, acetylene con duoc diéu ché bang cach nhiét phan methane & nhiét d6
1 500°C, lam lanh nhanh @é tach acetylene ra khoi hén hop vai hydrogen:

2CH, —*2%°C5 C,H, + 3H,
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&T) UNG DUNG San xuét
duoc pham Ethylene kich thich

beén xi ! :
hoa qua mau chin

oxygen — acetylene Mét sé ting dung

cla alkene va alkyne

Téng hop polymer dé san xuét Céng nghiép hoa chét: san xuét alcohol,
chéat déo, to, soi, cao su,... aldehyde, ethylbenzene, cumene,...

Zemcosigr

« Qud trinh ho hdp cla qua chudi sau thu hoach dién ra khd manh mé,
qua trinh nay sé san sinh rat nhiéu khi ethylene.

- (dcalkene dugc dung lam monomer dé tong hop thanh polymer nhu

PE, PP, cao su; nquyén liéu du dé tong hop cac hop chat hitu co nhu
alcohol, aldehyde, cac dan xudt halogen va cac chdt khdc.
Ethyleneva acethylene dugcdung lam nguyén liéu dé chuyén hod thanh
cac monomer nhu styrene, vinyl chloride, vinyl acetate, acrylonitrile, . .. __ . \
dé tong hop cac polymer. Hinh 16.7. Khi ethylene sinh ra tir
(4c alkyne 1a nquyén liéu san xudt mot s6 duoc phdm nhu thudc chuéi sé lam ca chua xanh mau chin
khéng virus Efavirenz, thudc khdng nam Terbinafine, . ..

» Cong thirc tdng quéat cla alkene: C,Hy, (n22); alkyne: C H, _,(n22).

« Trang thai, nhiét do séi va tinh tan cia mét sé alkene, alkyne.

o Alkene va alkyne cd cac déng phan céu tao (d6ng phan vj tri lién két bai,
alkene tr C4 va alkyne tir C5 c6 déng phan mach carbon); alkene tir C4 c6 thé
cé déng phan hinh hoc.

» Alkene, alkyne c6 thé tham gia phan (rng cdng, phan tng oxi hoda; alk-1-yne cé
thé tham gia phan &rng véi dung dich AgNO,4/NH,.

e Quy tac Markovnikov: khi cdng HX vao lién két bdi, nguyén tir hydrogen sé
U tién cdng vao nguyén tlr carbon co nhiéu hydrogen hon va X sé céng vao
nguyén t& carbon co it hydrogen hon.

e Phan irng trung hop alkene.

» Phuwong phap diéu ché ethylene, acetylene.

» Alkene, alkyne dwoc (ng dung réng rai dé san xuat cac hoa chat va vat liéu co
(rng dung trong céng nghiép va ddi séng.

Van dung cac kién thirc vé alkene, alkyne dé giai thich dwoc cac vai trd quan
trong clia alkene va alkyne trong cong nghiép hoa hoc, céng nghiép dwoc pham,
vat liéu,...
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174} ARENE (HYDROCARBON THOM)

MUCTIEU

Qﬁ_
L

Lam thé nao co thé lua chon va str dung céc san pham duoc san xuét tir arene va dan xuat
cta no an toan, than thién voi méi truong?

Néu duoc khdi niém vé arene.

Viét dugc cong thiic va goi tén mét so arene,

Trinh bay dugc dac di€m vé tinh chdt vat Ii, trang théi tu nhién cia mot s6 arene, déc diém
lién két va hinh dang phan tir benzene.

Trinh bay dugc tinh chat hod hoc dac trung clia arene (hodc qua mo ta thi nghiém): phan
ting thé clia benzene va toluene; phdn (ing cdng chlorine, hydrogen vao vong benzene;
phan ting oxi hod hoan toan, oxi hod nhom alkyl.

Thuic hién dugc (hodc quan sat qua video hoac qua mo ta) thi nghiém nitro hod benzene,
cong chlorine vao benzene, oxi hod benzene va toluene bang dung dich KMnO,; mé td cdc
hién tugng thi nghiém va gidi thich dugc tinh chat hod hoc clia arene.

Trinh bay dugc (ing dung clia arene va dua ra dugc cach (ing xur thich hop doi vdi viéc sit
dung arene trong viéc bao vé stic khoé con ngudi va moi trudng.

Trinh bay dugc phuong phdp diéu ché arene trong cong nghiép.

%

0 KHAI NIEM VA DANH PHAP

1. Khai niém

Arene hay con goi la hydrocarbon thom la nhitng hydrocarbon trong phan ttr cé chira
mét hay nhiéu vong benzene.

Benzene cé cong thirc C4H, la mét hydrocarbon thom don gian va dién hinh nhét.

Benzene va cac déng dang cua nd hop thanh ddy ddng dang cua benzene cd céng
thirc chung la C H,,, _s (N2 6).

2. Céng thirc cdu tao va danh phap

Mét sé arene, gbc aryl thuwdng gép cé céng thirc ciu tao va

tén goi nhuw sau:

C

benzene methylbenzene vinylbenzene naphthalene benzyl
(toluene) (styrene)

102

CH
Cf g @ phenyl

Tén gbc aryl
CH;

CH,_




CH3 CH, CHj3
2 CHs A2 s
3 3
H3 4
Hj

1,2-dimethylbenzene 1,3-dimethylbenzene 1,4-dimethylbenzene
(o-xylene) (m-xylene) (p-xylene)

(0-; m-; p-1a viét tat clia cac tir twong trng ortho-; meta-; para- chi vi tri 2, 3, 4 clia nhém
thé thir hai).

Q)pic BIEM CAU TAO CUA BENZENE

Phan tir benzene c6 6 nguyén tr carbon tao *i' 9

thanh hinh luc giac dt“eu, t:él’[ ca nguyén tir H“C/C\\*‘C/H o B o
carbon va hydrogen déu nam trén mét mat " | 9 O
phéng, cac goéc lién két déu bang 120°, d6 dai & : e O
lién két carbon — carbon déu bang 139 pm. HE e H 0T gy T 9

=
2 . : _— |
Pé don gian, benzene thuwong duoc biéu dien H
b&i cac kiéu céng thirc dudi day: b)

hodc Hinh 17.1. Cong thirc cau tao (a)
va mé hinh phén tir (b) cia benzene

(@) TiNH CHAT VAT Li VA TRANG THAI TU NHIEN
Benzene, toluene, xylene, styrene & diéu kién thwdng la chét 16ng khéng mau, trong
suébt, dé chay va cé mui dac trng. Naphthalene la chét rdn mau trdng, c6 mui dac
trng (c6 thé phat hién duoc & néng do thap).

Cac arene khéng phéan cuc hoac kém phan cuc nén khéng tan trong nudéc va thuwong
nhe hon nudc, tan dwoc trong cac dung mai hitu co.

Bang 17.1. Tinh chét vét Ii cta mét s6 arene(sd

Arene Nhiét dé néng chay (°C) Nhiét d6 séi (°C) Khéi lwong r.iéng‘(g!cm?)

Benzene 55 80,1 0,878
Toluene -95,0 110,6 0,867
o-Xylene —-252 144 0,880
m-Xylene —47 .4 139 0,864
p-Xylene 13,3 138 0,861
Styrene -30,0 145 0,909

Naphthalene 80,26 218 1,0253 (20 °C)

0,9625 (100 °C)

(1) Nguén: http://pubchem .nchi.nlm.nih.gov.
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Benzene, toluene, xylene (dwoc goi chung la BTX) c6 trong déu moé véi ham lugng
thap. Khi chung cat dau thé thuong nhan duoc phan doan cé chira cac arene nay.
Naphthalene va cac arene da vong khéac co trong dau mé va nhya than da.

1. Hay so sanh nhiét d¢ séi cia benzene, toluene, o-xylene (Bang 17.1) va giai thich.

DTiNH CHAT HOA HoC

1. Phan trng thé
Arene c6 thé tham gia phan (ng thé nguyén ttr hydrogen & vong benzene nhu phan tng
halogen hoa, nitro hoa,...
Quy tac thé: Khi benzene c6 nhém thé alkyl (-CH,, —C,Hs, ... ), cac phan ting thé nguyén
tlr hydrogen & vong benzene xay ra dé dang hon so véi benzene va wu tién thé vao vi
tri s6 2 hodc s6 4 (vi tri ortho hoéc para) so v&i nhom alkyl.

a) Phan trng halogen hoa
Céc arene tham gia phan trng thé nguyén ttr hydrogen gan véi vong thom bang halogen

(chlorine, bromine) & nhiét 6 cao khi cé xuc tac mudi iron(l1l) halide.
CH,

Br
-4 CHs; —
Oromn Qe Q=] Y
HBi
Br

b) Phan trng nitro hoa
Phan (rng nitro hoa la phan trng trong d6 mét hay nhiéu nguyén tlr hydrogen & vong
benzene duoc thay thé bang nhém nitro (-NO,)).
Benzene duwoc nitro hoa bang hén hop HNO, dac va H,SO, dac & nhiét d6 khéng quéa

50 °C tao nitrobenzene dang 16ng, mau vang nhat, sénh nhu dau:
NO,

H,80, dac, t°
©+HN035¢;\C ik ©+H20

Toluene duoc nitro hoa tao thanh hén hop hai san phdm chinh 1a ortho va
para-nitrotoluene. CH;

NO,
@ )

+ HNO, d4c, H,SO, d4c, t°
CH,4

~H,0

NO
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JemcoBiET

Nitrobenzene dudc ting dung trong ndng nghiép dé tong hap chat kich thich tang trudng thuc vat, kich thich cay
ra hoa. Nitrobenzene la nquyén liu dé san xudt aniline, tién chat dé tong hop polyaniline, cao sunhén tao, thudc
trir su, thu6c nhudm azo va dac biét la nquyén lidu téng hap dudc phdm.

2,4,6-Trinitrotoluene (thutmg goi la TNT) [a mét trong nhiing chét nd da tiing duoc st dung phé bién nhét trong
quan su, cong nghiép va khai thdc mo.

TNT khéng hoa tan trong nudc nén ¢4 thé st dung dugc trong méi trudng am u6t. DE kich nd TNT can dugc khoi
mao bang kip nd. Hién nay, chat nd diing cho quan su 1a amatol (hdn hop cia TNT véi ammonium nitrate).

Nghién cru phan rng nitro hoa benzene
Phan trng nitro hoa benzene duoc thuc hién nhu sau: _
— Cho con tir vao binh cau dung tich 250 mL, thém -—

khoang 30 mL H,SO, déc, Iam lanh trong chau nuéc ol
da roi thém tur tr vao khoang 30 mL HNO,, sau d6 |
thém tiép khoang 10 mL benzene va 18p sinh han héi
lwu. Bun cach thuy hén hgp phan tng trén bép tir R
dén 80 °C trong khoang 60 phut (Hinh 17.2). 14
— Pé nguéi réi cho hén hop vao phéu chiét, quan sat F
thdy chat long tach thanh hai Iop, 16p trén la san "\ HNO. g5
ph&m phan rng, 16p dwéi la dung dich hén hop hai Be"}‘qli_______ m Hzéo; dsc
acid. oS |

— Chiét Iy I6p chét Idng phia trén, thém khoang 100 ﬂéy“ )
. uay tur

mL nuéc lanh vao phéu chiét dé rira acid, thu dwoc

chat |dng mau vang, nang hon nudc va nam & phan Hinh 17.2. Thi nghiém

dudi cia phéu chiét. nitro hod benzene
Hay cho biét chat Iong mau vang la chat gi va giai thich.

% 2. Viét phuong trinh phan ting clia ethylbenzene véi cac tac nhan sau:
a) Br,/FeBrj, t° b) HNO, dac/H,SO, dac.

2. Phan trng cong

a) Phan trng céng chlorine
Phan (rng céng chlorine vao benzene trong diéu kién co anh sang ttr ngoai va dun
néng, san pham thu dugcla 1,2,3,4,5,6-hexachlorocyclohexane.

Cl H
H Cl

s e S L

Cl
|
1,2,3,4,5,6-hexachlorocyclohexane
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Nghién ctru phan rng cdng chlorine vao benzene

Phan trng céng chlorine vao benzene dwgc tién hanh nhu sau:

Dan mét Iwgng nhd khi chlorine vao binh nén chira mét it benzene, day kin lai roi
dwa binh ra ngoai anh nang. Trong binh xuat hién khéi trang va trén thanh binh thay
xuat hién mét |&p bot mau trang.

Hay cho biét I6p bot mau trdng trén thanh binh 1a chéat gi. Giai thich.

b) Phan (rng céng hydrogen
cyclohexane. Phan ttng xay ra & diéu kién ap suét cao

va nhiét dé cao, v&i su co6 mat clia cac chéat xuc tac
di thé nhuw platinum, nickel.

Phan wng céng hydrogen vao benzene tao thanh .
+3H, N t° ap suét O

cyclohexane

Phan trng nay dugc sir dung trong céng nghiép dé san xuét cyclohexane.

3. Viét phuwong trinh hoa hoc clia phan trng xay ra khi hydrogen hoéa hoan toan
toluene va p-xylene, str dung xuc tac nickel.

4. Hydrogen hoa hoan toan arene X (céng thirc phéan X +Haz, Ni, t°
tlr C4H, o) cO xUc tac nickel thu dwoc san pham la
ethylcyclohexane. »Hs
Viét cong thirc céu tao cua X.
3. Phan trng oxi hoa
a) Phan trng oxi hoa hoan toan (phan trng chay)
Cac arene nhu benzene, toluene, xylene dé chay va toa nhiéu nhiét.
C4HeCH, + 90,5 7CO, + 4H,0
b) Phan rng oxi hoa nhom alkyl

Toluene va cac alkylbenzene khac cé thé bj oxi hoa béi cac tac nhan oxi hoa nhu dung
dich KMnO,.

Vi du:

tO
CgHsCH, + 2KMnO, —— C¢H,COOK + 2MnO, + KOH + H,0
C¢HsCOOK + HCl — C4H,COOH + KCl

Jem COBIET

Benzoic acid va sodium benzoate c kha ndng ngan ngira su phét trién ctia ndm
m&c nén duoc st dung lam chét bao quan thuc phdm (thuding duogc ki hiéu la E210
vaE211).

Hinh 17.3. Sodium benzoate (E211) c6 trong thanh phan
ctia mét loai thure pham dong hép
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Nghién ctru phan rng oxi hoa toluene va benzene bing dung dich KMnO,

— Cho vao hai éng nghiém, méi éng 1 mL dung dich KMnO, 0,05 M va 1 mL dung
dich H,SO, 2M.

— Cho tiép vao éng (1) 1 mL benzene, éng nghiém (2) 1 mL toluene. Lac déu va
day ca hai 6ng nghiém bang nut c6 éng thuy tinh thang.

— Pun céch thuy hai éng nghiém trong ndéi nwéc néng. Ong nghiém (2) mau tim
nhat dan va mat mau, 6ng nghiém (1) van gi*r nguyén mau tim.

Nhan xét kha nang phan (ng cua benzene va toluene voi KMnO ,. Giai thich.

5. Terephthalic acid Ia nguyén li€u dé téng hop nhua poly(ethylene terephtalate)
(PET) dung dé san xuat to sgi, chai nhya. Terephthalic acid co¢ thé duoc tong
hop tir arene X cé céng thire phan tr C,H,, bang cach oxi hoa X béi dung dich

thudc tim:
COOH

x *KMnO,t @ PET
OOH

Hay xac dinh céng thirc céu tao cua X.

<) UNG DUNG

Ung dung cla arene

Polymer <  Styrene

__'y
" Benzene Toluene Xylene Naphthalene
Acetoneva « Ly
phenol .
Thuéc n6 Diét gién,
con trung

Polynjer, dupg méi, thube r]hu{)m,
dueoc pham, chat déo, to segi téng hop,...
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Cach rng xtr thich hgp véi viéc sir dung arene

Arene (chu yéu 1a benzene, toluene va xylene) la ngudn nguyén liéu dé téng hop nhiéu
loai hoa chét va vat liéu hitu co quan trong, cé nhiéu trng dung trong doi séng.

Tuy nhién, arene |a nhitng chét ddc nén khi lam viéc véi arene can tuan tha dang quy
tac an toan. Benzene la chat lam ting nguy co gay ung thw va cac bénh khac, vi vay
khéng duoc tiép xuc tric tiép véi hoa chéat nay.

Pic biét, cac thubc bao vé thuc vat (thudce trir sau, trir co) thé hé cli 1a dan xuét cla
benzene déu co tac hai ddi véi strc khoé con nguwdi va gay 6 nhiém méi trwdng, do vay
cén hét strc than trong khi str dung. Khéng duoc str dung céc chat da bi cAm nhw DDT
(dichlorodiphenyltrichloroethane) hay 666 (1,2,3,4,5,6-hexachlorocyclohexane), thay
vao do la nhitng thudc thé hé mai vira hiéu qua vira an toan.

Ngay nay, cac nha khoa hoc nghién ctru va dua ra céng nghé téng hop hitu co
an toan, than thién méi trwdng va hwéng dén cac ngudn nguyén liéu nguén gbc
thién nhién.

D> pIEu CHE

Trong céng nghiép, benzene, toluene duoc diéu ché tir qua trinh reforming phan doan
dau mo chira cac alkane va cycloalkane C6 — C8.

Vf’ du.‘ O Xlc tac, to + 4H2
d) xuc tac, t° @ + 4H2

Ethylbenzene duwoc diéu ché tr phan rng gilra benzene va ethylene véi xuc tac acid
ran la zeolite.

CH,CH, CH=CH,
@ + CHy=CHy, H' @/ XGc téc, £ @/
FCHFACHy H _ooian X
—Hz2

ethylbenzene styrene

Naphthalene dugc diéu ché chi yéu bang phuong phap chwng cat nhyra than da.
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- Arene la nhitng hydrocarbon trong phan ttr cé chira mét hay nhiéu véng benzene.

» Benzene, toluene, xylene, styrene & diéu kién thuwong la chét long khéng mau,
trong sudt, dé chay va cé mui d&c trwng. Naphthalene la chat rén két tinh mau
tréng, c6 mui d&c trng. Cac arene khéng tan trong nwée va thudng nhe hon nudc,
tan trong cac dung maéi hiru co.

« Phan &ng thé vao vong thom benzene

Halogen hoa Nitro hoa
CG HS -+ BI‘Q,FE!BI‘Q,JQ CSHSBr CSHS + HNOadé_Cl,-'H;SO“ dac, t") CGHBNOZ
CHyCoHs 2P0, 0., p-CHyCoHyBr  CH,CgH, "% 0-p-CH,C,H,NO,
e Phan trng céng
Céng chlonine Céng hydrogen
+Clz, UV, 1° + H,, t°, ap sudt, xuc tac Ni
CeHg ————— CgHsClg CeHe > CgHyz

¢ Phan trng oxi hoa
Phan trng chay Phén trng oxi hoa nhom alkyl
Cac arene dé chay va toa nhiéu nhiét.
e Ung dung cla arene: nguyén liéu dau dé téng hop polymer, dung méi, thubc
nhuém, dugc pham, chat déo, to sgi téng hop, ...
Arene c6 déc tinh, can dugc sir dung mét cach hop li: han ché st dung thuéc bao
vé thwe vat va chi sit dung thudc thé hé mai.

e Diéu ché:
, , Chungcatphandoan alkane va reforming  benzene, toluene,
Dau mo 7 — 2

cycloalkane C6 — C8 xylene.

Benzene —*etlene , ethylbenzene ——F25 styrene.

Nhua than da —c<hung &, naphthalene.

Trinh bay vé tdm quan trong clia arene trong céng nghiép hoa hoc, dwoc pham,
san xuat thuéc bao vé thuc vat,. ..
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184 )] TAP.CHUONG 4

0 HE THONG HOA KIEN THUC

HYDROCARBON
Alkane Alkene Alkyne Arene
Céng thire B s C Hopn e Ho Déng dang cua
tébng quat (nz1) (n>2) (n22) benzene
CoHon-6
(n 2 6)
Pac diém Mach hé, chi co * Mach hé, c61 | = Mach hé, co 1 Co vong
céu tao lién két don lién két doi lién két ba benzene:
phan ti Co ddng phan C6 ddng phan: | « Cé dbng phan: Cé déng phan
mach carbon mach carbon, mach carbon, vi mach carbon clia
vi tri lién két tri lién két ba alkyl, vi tri cac
d6i, ddng phan nhom alkyl, ...
hinh hoc
Tinh chét Phan tng thé Phan &ng céng | * Phan trng céng Phan ting thé
hoa hoc halogen (H,, Bry, HX, (H,, Bry, HX, (halogen ho3,
Phan tng H,0) H,0) nitro hoa)
cracking Phan trng * Phan trng Phan trng céng
Phan trng trung hop alk-1-yne véi (Cl,, Hy)
reforming Phan trng AgNO,/NH; Phan tng oxi hoa
Phan (rng oxi hoa | ©Xihoa * Phan ting
oxi hoa
Ung dung Nhién liéu: xang, Téng hop + Pén xi oxygen — | * Téng hop
diesel, nhién liéu polymer acetylene polymer
phan luc Ethylene: + Nguyeén liéu san | * Toluene: san xuét
Nguyén liéu: kich thich qua xuat hoa chat thuée nd
vaseline, néfn, mau chin Nguyén liéu san
sap, san xuat Nguyén liéu xuét hoa chét
hoa Chét sén xuét
hoa chét
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HYDROCARBON

Alkane

chuwng cat phan doan

DPiéuché |+ Ddumod » cac san pham alkane khac nhau

» Khithién nhién

Alkene

* Trong phong thi nghiém: ethylene dwoc diéu ché tir phan (rng dehydrate
ethanol.

* Trong céng nghiép: Alkane Gl alkene

Alkyne Arene

. Acetylene duoc diéu ché tir phan | » Alkane ™" ; hanzene, toluene, xylene

trng gilra calcium carbide v&i + Nhua than da _chung cat naphthalene
nwoc.

« Methane —1500°C; acetylene

) LUYEN TAP
Cau 1. Phat biéu nao sau day la khéng dung?
A. Trong phan tlr hydrocarbon, sé nguyén tir hydrogen luén la sé chan.
B. Trong phan tir alkene, lién két d6i gdbm mat lién két o va mét lién két =
C. Hydrocarbon no |a hydrocarbon ma trong phéan ti chi cé lién két don.
D. Céng thirc chung clua hydrocarbon no, mach hé cé dang C_H,,,

Cau 2. Hai hydrocarbon Ava B c6 cung céng thirc phén ttr 1a CH,, tac dung véi chlorine
thi A chi tao ra mét dan xuat monochlorine duy nhét, con B c6 thé tao ra 4 dan xuét
monochlorine. Tén goi cia Ava B lan lwotla

A. 2,2-dimethylpropane va 2-methylbutane.

B. 2,2-dimethylpropane va pentane.

C. 2-methylbutane va 2,2-dimethylpropane.

D. 2-methylbutane va pentane.

Cau 3. Gas, nhién liéu phd bién hién nay cé thanh phan chinh la propane va butane. Nhiét
lwong giai phong khi dét chay hoan toan 1 kg mét loai gas la khoang 50 400 kJ.

a) Biét dé lam nong 1 kg nudce lén 1 do thi can cung cap nhiét lwong la 4 200 J. Dé dun
s6i 30 kg nwéc tir nhiét @6 20 °C cén cung cép bao nhiéu kJ nhiét?

A 2520 kJ. B. 5 040 kJ. C. 10 080 kJ. D. 6 048 kJ.

b) Cén dét chay hoan toan bao nhiéu kg gas dé cung cdp d nhiét lwgng trén, biét hiéu
suat hép thu nhiét dat 80%7?

A. 0,20 kg. B. 0,25 kg. C. 0,16 kg. D. 0,40 kg.

Cau 4. Styrene phan (rng véi bromine tao thanh san pham cé cdng thirc phan ti CgH, B,
Hay viét cong thirc cau tao clia hop chét nay.

Cau 5. Reforming octane (CgH,,) thu duoc cac arene cé cong thirc phén tr CgH, .
Hay viét cong thirc cau tao clia cac arene nay.
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MUCTIEU

Néu dugc khai niém dan xudt halogen.

Viét dugc cong thuic cdu tao, goi tén theo danh phap thay thé va danh phap thutng cia mot vai
dan xut halogen thuting gap.

Néu dugc ddc diém vé tinh chat vat If cia mot s6 dan xudt halogen.

Trinh bay duoc tinh chat hod hoc co ban ctia dan xudt halogen: phan ting thé nguyén tit halogen;
phén ting téch hydrogen halide theo quy tac Zaitsev.

Thuc hién duogc (hodc quan sat video) thi nghiém thuy phan bromoethane; mo ta cac hién tugng
thi nghiém, giai thich duac tinh chat hod hoc ciia dan xudt halogen.

Trinh bay dugc tng dung cla cac dan xudt halogen; tac hai ciia viéc sir dung cac hop chat
chlorofluorocarbon (CFC) trong cong nghé lam lanh. Dua ra dugc cdch (ng x thich hop doi véi
viéc lam dung cac dan xudt halogen trong ddi séng va san xuat.

lam lanh, ... Vay dan xuét halogen Ia gi?

I Nhiéu dén xuét halogen duoc st dung lam thudc chita bénh, thubc bdo vé thuc vét, chét ]

1. Khai niém

O KHiI NIEM, DANH PHAP

Khi thay thé nguyén tir hydrogen trong phéan t&r hydrocarbon bang nguyén tir halogen,
duwoc dan xuat halogen clia hydrocarbon.

Céng thire tdng quét cua dan xuat halogen: Zemcomier
RX R: gbc hydrocarbon Hang nghin céc dan xudt halogen da dugc tach ra
n X-F Cl Br | tir nhiéu loai sinh vat bién khac nhau nhu rong,
S e tdo bién, san h,... Chiing c6 cac hoat tinh sinh
n: sé nguyén tlr halogen hoc rat quy gia nhu kha nang diéu tri bénh ung
thu va nhiéu bénh khac.

Vi du
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CHBr. CH,Cl,, CHI, CHy=cHl [ ]

Br Br

Hinh 19.1. Dan xuéat halogen tach ra tir
tao bién db chi Laurencia c6 tac dung
chéng ung thur vom hong



2. Danh phap

a) Danh phéap thay thé -
) phap thay ; Vitri cta halogen-halogeno tén hydrocarbon
Tén theo danh phap thay thé

clia d&n xuét halogen: \ / —/
1 2 3 4

Vi du: CH,~CH-CH,~CH, 2-chlorobutane
|
Cl
Halogeno: Puéi “-ine” frong tén halogen dugc dbi thanh duéi “-o”.
Cha y:

— Né&u halogen chi c6 mét vj tri duy nhét thi khéng cén sb chi vi tri halogen.

— Mach carbon duoc wu tién danh sé tir phia gan nhém thé hon (tr nguyén tir halogen
hodc tr nhanh alkyl).

— Né&u co lién két bdi thi wu tién danh sé tir phia gan lién két boi.
— Né&u c6 nhiéu nguyén tlr halogen thi can thém dé béi (di, tri, tetra,...) truéc “halogeno”.
Vi du:

1 22 4 1 S
CH,-Br CH3—(|3H—CH2—CH3 CH,=CH-CH.-F (|3H2—(|3H2
Cl Br Br
bromomethane  2-chlorobutane 3-fluoroprop-1-ene 1,2-dibromoethane

b) Tén théng thurong

Mt sé d&n xuét halogen thuéng gap dugc goi theo tén théng thuwdng nhu chloroform
(CHCI,), bromoform (CHBr), iodoform (CHlI;), CCl, (carbon tetrachloride).

4 em co BIET
Mét sd dan xuat halogen don gian dugc goi tén theo danh phap géc — chirc:

Tén gbc hydrocarbon + halide
I

Vi du: CH3CH,—Cl CH,=CH-ClI @z Q,CHzBr

ethyl chloride vinyl chloride phenyl iodide benzyl bromide

1. Viét cac dong phan cau tao clia dén xuét halogen c6 cong thirc phan tir C,HCl
va goi tén theo danh phép thay thé.

2. Goi tén theo danh phap thay thé cac dan xuét halogen sau day: F
a) CH,CH,Br; b)CH3(|:HCH3; ¢) CH,=CHCI; d) O/ .

I
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3. Viét céng thirc céu tao cac dan xuét halogen cé tén goi sau day:
a) iodoethane; b) trichloromethane;
C) 2-bromopentane; d) 2-chloro-3-methylbutane

«» pic pIEM CAU TAD

Trong phan tt dan xuat halogen, lién két C—X phan curc vé phia nguyén - 5
tL:f halogen, nguyén tr carbon mang mét phan dién tich dwong va nguyén R->—X
tir halogen mang mét phan dién tich am. Vi vay, lién két C—X dé bi phéan

cat trong céc phan trng hoa hoc.

Cho biét nang Iugng lién két giam dan theo thir tw tr fluorine dén iodine:

Lien két C-X C-F C-ClI C—Br C-

Nang Iwong lién két
(kJimol)
Tl gié trj nang luong lién két C—X & trén, hay so sanh kha ndng phan cat lién két
C—X cla cac dén xuat halogen.

486 327 285 214

(D) TiNH CHAT VAT Li
Phan tlr ciia dan xuat halogen phan cwc nén chung cé nhiét @6 ndng chay va nhiét dé
s6i cao hon cac hydrocarbon cé phan tir khéi tuong duong.
O diéu kién thwong, mét sé chat co phan ti khéi nho (CH,CI, CH,F,...) & trang thai khi.
Céac dan xuat cé phan tr khéi Ién hon & trang thai Idng hoac ran.
Cac dan xuét halogen hau nhu khéng tan trong nuéc, tan tét trong cac dung méi hiru
co nhu hydrocarbon, ether,...

(@ TiNH CHAT HOA HOC
Lién két C—X phan cuc vé phia nguyén t&r halogen nén phan trhg dac trwng clia dan
xuét halogen la phan &ng thé nguyén tir halogen. Ngoai ra, dan xuat halogen con tham
gia phan trng tach HX.

1. Phan (rng thé nguyén tw halogen

Nghién ctru phan (rng thuy phan bromoethane

Phan trng thuy phan bromoethane dugc thurc hién nhu sau:

— Cho khoang 1 mL C,H.Br vao 6ng nghiém (1), thém khoang 3 mL nwéc cét roi
lac déu. Dé hén hop tach thanh hai I&p, lay phan trén clia hén hgp nho vao 6ng
nghiém cé chira san 1 mL AgNO,. Néu thay co két tlia can I1&p lai dén khi khéng
con két tha (nwdc rira khéng con ion halogen).
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— Thém 2 mL dung dich NaOH 10% vao éng nghiém (1).

— L&c nhe 6ng nghiém réi ngdm vao coc nwéc ndng khoang 5 phut, thinh thoang
ldc déu 6ng nghiém, dé ngudi rdi lay khoang 1 mL chéat Idng & phan trén éng
nghiém (1) va chuyén sang éng nghiém (2).

— Trung hoa base du & 6ng nghiém (2) sau khi nhé dung dich AgNO, béng dung
dich HNO, (thtr béng gidy chi thi pH) réi nho thém vai giot dung dich AgNO, 1%,
quan sat thay cé két tiia vang nhat xuét hién.

Tra I&i cdu héi va thuc hién yéu cau sau:

1. Tai sao ban dau hén hop lai tach thanh hai |&p, bromoethane nam & I6p nao?

2. Két tia xuat hién & 6ng nghiém (2) sau khi thém dung dich AgNO, vao la chét gi?
Tai sao can phai trung hoa dung dich base dw trwéc khi cho dung dich AgNO,
1% vao 6ng nghiém (2)?

3. Du doan san pham va viét phuwong trinh hoa hoc clia cac phan tng xay ra trong
qua trinh thi nghiém.

Cac dan xuét halogen c6 thé tham gia phan (rng véi dung dich kiém, nguyén ttr halogen

bi thay thé béi nhém OH-, tao thanh alcohol theo phan rng:

R- X+ OH —— R-OH *+ X"
alcohol

(X = Cl, Br, I; X lién két v6i nguyén tir carbon no)(.

Vi du: CH4CH,CH,CI + NaOH —£, CH,CH,CH,OH + NaCl

L\~ ) Benzyl alcohol 1a mét hop chat cé tac dung khang khuan, chdng vi sinh vat
ki sinh trén da (chay, ran,...) nén dugc slr dung réng réi trong mi pham, dugc
pham. Benzyl alcohol thu dugc khi thuy phan benzyl chloride trong méi trwéng

kiém. Hay xac dinh céng thirc ctia benzyl alcohol.
CH,CI

o
~+NaOH. 1, Benzyl alcohol

2. Phan trng tach hydrogen halide
Cac dan xuat monohalogen clia alkane c6 thé bj tach hydrogen halide tao thanh alkene
theo so d6 sau:

/7 NaOH/CH.OH, to

\
—C—C—
H M

N s/

» C=C + HX
/7 N\

alkene

Phan (rng xay ra khi dun néng dan xuét halogen véi base manh nhi NaOH, RONa
trong dung méi alcohal.

Vi du; CH,CH,Br — N2OH/ C2HsOR.

> CH,=CH, + HBr

(1) Nguyén tir carbon no la nguyén tir carbon lién két voi cac nguyén tir khac bang cac lién két don.

115



Phan trng tach xay ra theo quy tc tach Zaitsev (Zai-xép):

Trong phan wng tach hydrogen halide, nguyén ti&r halogen bi tach wu tién cung voi
nguyén tir hydrogen & carbon bén canh c6 bac cao hon.

Vi du: CH;CH=CHCH,

(san pham chinh)

NaOH/C,HsOH,
CH,~CH-CH-CH,

i | i

H Br H CH,=CHCH,CHj

(san pham phu)

5. Viét phuong trinh hoa hoc xay ra khi dun néng 2-chloropropane (CH,CHCICH,) v6i
sodium hydroxide trong ethanol.

6. Thuc hién phan trng tach hydrogen bromide clia hop chat 2-bromo-2-methylbutane
thu dwoc nhitng alkene hao? Xéac dinh san phdm chinh cla phan tng.

«D NG DUNG
1. M6t sé tpng dung tiéu biéu ctia dan xuat halogen

San xuét San xuat
vat liéu polymer duoc phém

T&c nhan M6t s6 tng dung .
lam lanh clia dan xuét Dung méi
halogen

San xuat San xuat chat
thudc bao vé kich thich
thuc vat sinh trudng

2. Dan xuét halogen v&i strc khoé va méi trworng

a) CFC va tang ozone
M6t sé dén xuét halogen chira déng thai chlorine, fluorine nhu CF,Cl,, CFCl,,
C,F,Cl,,...; duwgc goi chung la chlorofiuorocarbon (viét tat & CFC). Céc hop chéat nay
trwdc day duoc str dung phéd bién trong cac hé théng lam lanh nhuw ti lanh, méay diéu
hoa nhiét 6, hé thdng Iam lanh céng nghiép; chat day trong cac binh xit,... Tuy nhién
do anh hudng gay hai dén tang ozone nén CFC bj han ché va cdm st dung (Nghi dinh
thu Montréal, 1987). Hién nay CFC dugc thay thé bdi cac dan xuét halogen khéng
chtra chlorine nhw hydrofluorocarbon (HFC), hydrofluoroolefin (HFO).
Nam 2019, bao cao clia cac nha khoa hoc cho thay 16 thiing ozone dang dan duoc thu
hep va du kién tAng ozone sé duoc phuc héi hoan toan vao nam 2070. Viéc ching ta
chon Iya, sir dung cac san pham khoéng chira CFC (CFC free) cling gop phan vao viéc
tai tao tAng ozone cua Trai Dét.
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N
FXF (1 9
Difluoromethane =L ——— 532
(HFC-32 hay R32)

€ INVERTER 2

Hinh 19.2. R32 — chét lam lanh dang duroc st dung phd bién hién nay

b) Thuéc trir sdu, thubc diét c6 va chét kich thich sinh truéng thie vat

Nhiéu dan xuét clia chlorine trudc day dwoc sie dung phd bién trong néng nghiép dung
lam thuéc bao vé thue vat, chat kich thich sinh fredng nhuw thude triv séu, diét cén trung
(dichlorodiphenyitrichloroethane — DDT, hexachlorocyclohexane — 666), thuc diét co,
lam rung la (2,4-dichlorophenoxyacetic acid — 2,4-D; 2,4,5-trichlorophenoxyacetic acid —
245T),...

Tuy nhién, do d&c tinh khé phan huy, tén du [au frong méi trieéng va cé tac hai @én strc
khoé con nguwdi nén cac loai hop chéat nay hién nay bi han ché hoac bj cdm st dung tai
nhiéu quéc gia. Dé giam thiéu tac ddng dén méi truéng va con ngudi, Xu hudng trong
néng nghiép hién nay Ia huéng téi mét nén “néng nghiép xanh" véi viéc giam thiéu,
tranh lam dung thuéc bao vé thurc vat hoa hoc va thay thé dan bang thuéc bao vé thirc
vat cé nguén gée sinh hoc than thién véi méi trueéng. Ngoai ra, cac quy trinh canh tac
khéng s dung phan bén hoa hoc va thude bao vé thuc vat hoa hoc cling dang dan
dwoc ap dung phd bién trong néng nghiép.

1. Suu tdm tranh, anh, tai liéu minh hoa cho céc trng dung clia dan xuét halogen
trong thurc té cude séng.

2. Hién nay, diéu hoa, t0 lanh thudng st dung mét sé loai chét [am lanh phé bién
nhu R22 (CHCIF,), R32 (CH,F,), R410A (50% CH,F, va 50% CHF,—CF). Loai
chét lam lanh nao khéng nén str dung? Giai thich.

3. Hay tim hiéu va cho biét thanh phan thubc bao vé thuc vat thweng dung &
Viét Nam. Céc thudc nay c6 ngudn gbc hoa hoc hay sinh hoc? Lia chon va
st dung cac loai thubc bao vé thuc vat nhu thé nao dé bao dam an toan, hiéu qua?
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Cong thirc téng quat clia dén xuéat halogen: RX,..
Danh phéap thay thé ctia dan xuét halogen:
Vitri ctia halogen-halogeno tén hydrocarbon

Dan xuat halogen c6 nhiét @ nong chay va nhiét dé séi cao hon hydrocarbon
cé phéan tlr khéi twong dwong; khé tan trong nudc, tan tét trong cac dung
maoi hiru co.

D&n xuét halogen c6 kha néng bj thé nguyén tir halogen:

R-X + OH" —— R-OH + X~
(X lién két voi
nguyén t&r carbon no) alcohol

Phan trng tach HX theo quy tac Zaitsev: Nguyén tlr halogen bj tach uu tién
cung v&i nguyén tir Q\ydrogen ¢ nguyén tr carbon bén canh cé bac cao hon.

7 o N\ 7
ol _NaOHIGHOHt N\._ . L
v N

H

alkene
Ung dung cua dan xuét halogen: dung méi, vat liéu polymer, chat lam
lanh, dwoc pham, thubc bao vé thuc véat, chat bao vé thuc vat, kich thich
sinh truong.,...

Giai thich duoc tac hai cla: cac chat CFC dén tang ozone, moét sé loai thube
bao vé thuc vat cé hai dén strc khoé con nguei va méi trudng.

Poc va nhan biét dwoc thanh phan clia cac san pham gia dung c6 chira cac
dén xuét halogen clia hydrocarbon, tir d6 hiéu dugc gia tri (’ng dung clia cac
hop chét nay va biét sir dung cac @6 dung trong gia dinh dung cach, dam
bao an toan.

Lwa chon céac san pham gia dung khéng chira CFC, cac thubc bao vé thuc
vat an toan dé bao vé sirc khoé va méi truéng séng.
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MUCTIEU

—  Néu dugc khéi niém alcohol; cdng thiic tdng quat cta alcohol no, don chitc, mach hg; khi niém vé
béc cia alcohol; déc diém lién két va hinh dang phan ti cia methanol, ethanol.

—  Viét dugc cong thiic cdu tao, goi tén theo danh phap thay thé mot sd alcohol don gian, tén thong
thutng clia mot vai alcohol thuting gap.

— Trinh bay dugc ddc diém vé tinh chét vat Ii cia alcohol, gidi thich dugc anh hudng cla lién két
hydrogen dén nhiét do soiva kha nang hoa tan trong nudc ctia cac alcohol.

— Trinh bay dugc tinh chat hod hoc ctia alcohol: phan ting thé nguyén ti H clia nhom —OH; phan ting
tao thanh alkene hoac ether; phdn (ing oxi hod alcohol bac I, bac Il thanh aldehyde, ketone béng
(u0; phén ting chdy.

— Thuc hién dugc cac thi nghiém dot chdy ethanol, glycerol tac dung véi copper(ll) hydroxide; m ta
dugc cac hién tugng thi nghiém va gidi thich dugc tinh chat hod hoc ctia alcohol.

~ Trinh bay dugc (ing dung clia alcohol, tac hai clia viéc lam dung rugu bia va dd udng c6 con; Néu
thdi d6, cach ting xt clia cd nhan véi viéc bao vé siickhoé ban thén, gia dinh va cong dong.

— Trinh bay duoc phuong phép diéu ché ethanol bang phuong phép hydrate hod ethylene, 1én men
tinh bot; diéu ché glycerol tir propylene.

&d* - -
_J

¢ Tu'xa xua con ngudi da biét 1én men cdc loai ngi ¢6¢, hoa qua dé tao ra cdc dé uéng cé cén (cé chiia

ethanol - mét alcohol quen thuéc). Ngay nay, alcohol dugc sir dung phé bién trong nhiéu linh vuc
khdc nhau nhu lam dung méi, nguyén liéu hod hoc, nhién liéu, xdng sinh hoc,... Vdy alcohol la gi va
cé nhiing tinh chdt ddc trung nao?

@ KHAI NIEM, DANH PHAP
1. Khai niém
Alcoholla nhitng hop chét hiru co trong phan ttr ¢ chira nhém hydroxy (—OH) lién két

vGi nguyén tir carbon no.
nguyén t&r carbon no '\\é
—c-0

Alcohol no, don chirc, mach ho trong phan tr cé6 mét nhém —OH lién két voi géc alkyl,

/-— nhoém chure hydroxy
H

c6 céng thirc téng quat 1a C.Hy4OH (n21).
Vi du: CH;-OH ; CH;-CH,-OH; ...
methanol ethanol

Néu alcohol ¢é hai hay nhiéu nhém —OH thi cac alcohol d6 duwoc goi la cac alcohol da
chutrc (polyalcohol).

OH OH OH OH OH
ethylene glycol glycerol
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Bac cta alcohol 1a bac clia nguyén tir carbon lién két véi nhém hydroxy. Ta cé alcohol
bac I, alcohol bac II va alcohal bac III (Bang 20.1).

Bang 20.1. Bac cua alcohol

Alcohol Céng thure tdng quat Vi du

H CH,OH
Bac | R _oH CHfCHfOH;E:]/

it

R' CHa OH
Bac Il R—¢—0H mﬁ—C—OH [:j/

i H

R' CHj
Bac Il R_¢_oH CH3—6—0H

I EH,

(R, R, R’ Ia céc géc hydrocarbon.)
Y EmcoBIET

Trong tinh dau ctianhiéu loai thao mdc chifa cdcalcohol cd bac khac nhau. Nhiing alcohol nay ¢6 mii thom dé chiu
nén dugc st dung phé bién lam huong liéu, mi pham.

T 2 R &

geraniol citronellol menthol o-terpineol bomeol
(tinh dau (tinh dau sd) (tinh ddu (tinh ddu (tinh ddu
hoa hdng) bac ha) tram, thong) long ndo)

@ 1. Viét cac dong phan cau tao clia alcohol c6 céng thirc C,H OH va xac dinh bac
clia cac alcohol do.

2. Danh phap
a) Danh phép thay thé
Tén theo danh phéap thay thé clia monoalcohol:

Tén hydrocarbon _
(bd e dcud)

RN
1 2 3 4 \butan-z-ol

Vi du: CHy-CH-CH,-CH,
OH

ol
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Tén theo danh phéap thay thé clia polyalcohol:

oo a9 boinhom -0H | al
1 2 T {/
Vi du: (|:H2_(|:H2 \ ethane-1,2-diol
OH OH

Chu y:

Néu nhém —OH chi cé mét vj tri duy nhét thi khéng can sé chi vi tri nném —OH.

Mach carbon dugc wu tién danh sé tr phia gan nhém —OH hon.

Néu mach carbon c6 nhanh thi can thém tén nhanh & phia tfruéec.

Néu c6 nhiéu nhém —OH thi can thém d6 béi (di, tri,...) trwdc “ol” va gil nguyén tén
hydrocarbon.

3 2 1 1 2 3 4 1 2
CH3-CH-OH CH;=CH-CH,-OH  CHy-CH-CH-CH;  CH,—CH-CHj

OH ¢H, bH

ethanol prop-2-en-1-ol 3-methylbutan-2-ol propane-1,2-diol

Béang 20.2. Tén theo danh phép thay thé va tén théng thurdng cia mét sé alcohol

Céng thurc cau tao Tén theo danh phap t f’né Tén théng thudng
CH,OH methanol methyl alcohol
CH,CH,OH ethanol ethyl alcohol
CH,CH,CH.,OH propan-1-ol propyl alcohol
CH,;CHCH
2 H 2 propan-2-ol isopropyl alcohol
CH,—CH» ;
bH d)H ethane-1,2-diol ethylene glycol
CH,—CH—CH, _
OH (5H éH propane-1,2,3-triol glycerol

2. Goi tén theo danh phap thay thé cac alcohol dudi day:
a) CH3(I3HCH20H3; b) HOCH20H2(|3H0H3;
OH OH
3. Viét céng thirc ciu tao clia cac alcohol c6 tén goi dwéi day:
a) pentan-1-ol; b) but-3-en-1-al;
c) 2-methylpropan-2-ol; d) butane-2,3-diol.

c>)\$/
H
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.
. b
N
@
:
a) b)

Hinh 20.1. M6 hinh phén t& cta methanol (a) va ethanol (b)

Trong phan i alcohol, cac lién két O—H va C-O déu phén cuwc vé phia nguyén tir

oxygen do oxygen co d6 am dién lon.

5 & &

R-0O—~H , )
Vi vay, trong cac phan (rng hoa hoc, alcohol thuwéng bi phan cat & lién két O-H hoéc
lién két C-O.

40 TiNH CHAT VAT Li

Cac hop chét propane, dimethyl ether va ethanol cé phan tir khéi gan twong duong
nhau va cé mét sé tinh chat nhu sau:

CH4CH,CH, CH,OCH, CH,CH,OH
propane dimethyl ether ethanol
Phan tir khoi 44 46 46
t, (°C) —42,1 —24.9 78,3
Boé tan (g/100 g nwéce) khéng tan 7.4 tan vé han

Hay giai thich tao sao ethanol c6 nhiét d6 sdi cao hon va tan trong nudc tét hon so
vGi hai chéat con lai.

O diéu kién thudng, cac alcohol no, don chirc tir C1 dén C12 & trang thai 16ng, cac
alcohol tir C13 tré 1én & trang thai rédn. Céc polyalcohol nhu ethylene glycol, glycerol la
chat I6ng sanh, ndng hon nwéc va cé vi ngot.

Alcohol ¢cé nhiét d6 séi cao hon cac hydrocarbon, dan xuét halogen cé phéan tir khéi
twong dwong va dé tan trong nuéc do cac phan tir alcohol cé thé tao lién két hydrogen
VGi nhau va v&i nuoc.

. H, H, H, ; H. H, H, H.

..0/ -.0/ o_o/ ., '.0/ '-0/ '.0/ ‘-?/ ®a

I
ész d32"'5 e72"'5 é72*"5 H é2"'5 H
a) b)
Hinh 20.2. Lién két hydrogen giita cac phan t ethanol (a) va gitra ethanol véi nude (b)

Khi s6 nguyén tir carbon trong phan tir tang Ién, d6 tan trong nwéc cla alcohol giam
nhanh do géc hydrocarbon 1a phén ki nwéc tang 1én.
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Bang 20.3. Nhiét do séi va db tan cia mét sé alcohol (1)

Alcohol Nhiét d6 séi (°C) D6 tan (g/100g nudc & 20°C)

CH,OH 64,7 tan v6 han
CH,CH,OH 78,3 tan vé han
CH,CH,CH,OH 97,2 tan v6 han
CH,CH,CH,CH,0OH 117,7 8,3

CH,CH,CH,CH,CH,OH 138 2.2

HOCH,CH,OH 197 tan vé han
HOCH,CH(OH)CH,OH 290 tan vé han

@ 4. Tir s6 liéu & Bang 20.3, em hay giai thich tai sao trong déy alcohol no, don chtrc,
mach hé, nhiét d6 séi clia cac alcohol tang dén tir C1 dén C5 coén dé tan trong
nudc giam dan tir C3 dén C5.

@ TiNH CHAT HOA HOC
1. Phan (rng thé nguyén ttr H cia nhém —OH

Lién két O—H phan cuc nén trong mét sé phan (rng, nguyén ttr hydrogen trong nhém
hydroxy c6 thé bij thay thé.

Alcohol phan &ng véi cac kim loai manh nhu sodium, potassium giai phéng khi
hydrogen:

2R-OH +2Na —— 2RONa + H,

2. Phan wng tao ether
Khi dun néng alcohol véi H,SO, déc & nhiét dé thich hop thi thu duoc ether@.

.......... H,S0, a%c,140 °C C,He—O-C,Hg + H,0

diethyl ether

3. Phan trng tao alkene
Khi cho hoi alcohol no, don chirc, mach hé di qua bét AL,O, nung néng hoac dun
alcohol véi H,SO, dac, H,PO, dac, alcohol bi tach nuwéc tao thanh alkene:
T N\ /
Ak xictac, = . ;
AI; (Ill o /C C\ + [H-OH
H OH

alcohol alkene

i H,SO, dic, 180°C s
Vi du: C,H OH 1252494 18, o =CH, + H,0

() Nguén: Organic chemistry, T.W.Graham Solomons, Craig B. Fryhle, Scott A. Snyder. John Wiley & Sons, 2016.
(@) Ether Ia hop chét hiru co c6 hai gbc hydrocarbon lién két voi nguyén tir oxygen.
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Phan trng tach nwdc clia alcohol tao alkene wu tién theo quy tac Zaitsev:

Trong phan wrng tach nwdc cua alcohol, nhém —OH bj tach wu tién cung voi nguyén tir
hydrogen ¢ carbon bén canh cd bac cao hon.
CHSCH‘?CH=CHCH3

VI du: CHyCH,GH,GHCH, 1222 pent-2-ene (san pham chinh)
| ~H,0
OH ’ CH4CH,CH,CH=CH,

pent-1-ene (s&n phdm phu)

5. Bun nong butan-2-ol v&i sulfuric acid dac thu duoc cac alkene nao? San pham

nao la san pham chinh.
4. Phan wng oxi hoa
a) Oxi hoa khéng hoan toan
Khi phan (rng v6i cac chét oxi hoa (vi du: CuO), cac alcohol bi oxi hoa khéng hoan toan
tao thanh cac san phdm khac nhau tuy theo béac clia alcohol: alcohol bac | bj oxi hoa
thanh aldehyde, alcohol bac Il bi oxi hoa thanh ketone, alcohol béc Il khéng bi oxi hoa
trong diéu kién nay.

R-CHyOH + CuO —" RICH=0 +Cu+H,0

alcohol bac | aldehyde

R
F5"H—OH +Cu0 —— NG=0| +Cu+ H,0
RI R'/

alcohol bac ketone

Vi du: GHyCH,OH + CUO — > CH,CH=0 + Cu + H,0
CHZCHCH; *+ CuO —5> CHaGCH,* Cu + H,0
H

6. Viét cong thirc ciu tao san phadm clia phan rng khi oxi hoa céac alcohol sau bang

CuO dun noéng:
a) CH,OH; b) CHsCHCH,CHs.

OH

b) Phan trng chay ctia alcohol

Thi nghiém: Nghién ctru vé phan &ng chay cua alcohol
Chuén bi: cdn 90° (con y té), bat sir, que dom dai khoang 20 cm.
Tién hanh: Lay khoang 1 mL ethanol (chu y khéng lay nhiéu hon) cho vao bat str.
Dbt chay que dom va duwa ngon Itra vao gan miéng bat sir dé dbt chay ethanol.
Ly y: Cén than bong khi thure hién thi nghiém dét chay cén.
Quan sét hién trong va viét phwrong trinh hoa hoc cta phan ¢ng xay ra.
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Cac alcohol c6 thé bj dét chay trong khéng khi tao thanh carbon dioxide, hoi nwéc va
toa nhiét: ”

CoHon.OH + ?”02 £, nCO;, + (N+1)H,0
Vi du: C,H:OH(l) + 304(g) —tie 2C0O4(g) + 3H,0(9) A HSgs= —1367 kJ/mol

Ethanol dwgc sir dung phé bién lam nhién liéu cho d@&n cdn, bép cén hozc phdi tron voi
xdng dé lam nhién liéu cho déng co dét trong.

5. Phan trng riéng cua polyalcohol véi Cu(OH),

Céc polyalcohol cd cac nhém - OH lién ké nhu ethylene glycol, glycerol cé thé tac dung
v@i copper(ll) hydroxide tao dung dich mau xanh lam dam.

H
CH,-OH CH,-O{ O-CH
2 | ’ + CulOH), —» [ 2 ey I ? 4+ 2H,0
H,~OH éHz_o/ ;O_ H,

ethylene glycol  copper(ll) hydroxide
Vi vay, phan (rng nay cé thé dung dé nhan biét cac polyalcohol c6 cac hhém —OH
lién ké.

Thi nghiém: Copper(ll) hydroxide tac dung v&i alcohol da chire
Chuén bi: dung dich CuSO, 2%, dung dich NaOH 10%, ethanol, glycerol;
2 ong nghiém.
Tién hanh:
— Cho vao 2 6ng nghiém, méi 6ng khoang 1 mL dung dich CuSO, 2% va 1 mL
dung dich NaOH 10%.
— L&c nhe 2 éng nghiém réi nho vao tirng éng:
Ong nghiém (1): 5 giot ethanol.
Ong nghiém (2): 5 giot glycerol.
— L&c déu ca 2 éng nghiém.
Quan sét hién twong xdy ra & tieng éng nghiém, gidi thich va viét phwong trinh
hoa hoc.

7. Viét phuong trinh hoa hoc cua phan tng gitra methanol véi sodium.

8. Néu phuong phap hoa hoc dé phan biét methanol va ethylene glycol.
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Xang sinh hoc GHOH

Xangsinh hoc (gasohol hay biogasoline) duoc tao | enzyme +xdng |

ra bang cach phai tron ethanol véi xdng thong -
27 A\

thudng theo mét ti 1é nhat dinh. Vi du xdng E5
RON 92 gdm 5% ethanol va 95% xang RON 92 vé

thé tich. Goi la xang sinh hocvi ethanol dung dé & 4

phdi tron vdi xang dugc diéu ché théng qua qué Fhey

trinh Ién men c4c san pham hitu co nh tinh bot, _—

cellulose. (@S Xang sinh hoc

Vi st dung xdng sinh hoc gdp phan bao vé moi (tinh bét, cellulose)
trudng do gidm su phu thudc vao nguon nhién ; :
liéu hod thach va thay thé bang ngudn nhién liéu iy Rl g ciey
tai tao than thién véi moi trutg. ,

H,0

H,0 + nang lugng

Hinh 20.3. Chu trinh khép kin cta ethanol
trong xang sinh hoc

« UNG DUNG

1. Ung dung cua alcohol

l

Ung dung ctia mét sé alcohol

Methanol Ethanol 4 —— Ethylene glycol — Glycerol
W1 tvid duoc kol ¥ ¥ 3
Dung Ruou, Nhién Téng Dung dich Nitroglycerol Murc Thuéc Gilr
méi bia liéu hop lam mat (duoc phém, in da Am
polyester  dbng co thuéc nd)
Yy ] . 2 )
» Nguyén liéu tong hop hoa chat

2. Anh huong cua rwou, bia va dé uéng cé cdn dén sirc khoé con ngui

Sau khi uéng @6 udng cé cdn, ethanol sé dugc hép thu vao co thé théng qua hé tiéu
hoa. Mét phan ethanol sé dwgc hép thu tai da day, ruét non, thdm thau vao mau va
duogc duwa dén cac co quan trong co thé, phan con lai sé dwoc chuyén hoa & gan.
Viéc lam dung ruou, bia qua murc sé gay anh hwdng nghiém trong dén strc khoé con
nguoi nhu tén thuong hé than kinh, réi loan tam than, viém gan, xo gan, viém loét da
day, viém tuy,... Trong théi gian mang thai, néu ngudi me lam dung ruou, bia thi sé gay
ddc cho thai nhi, c6 thé gay dj tat & tré.
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9. Mét don vi con twong duong

10 mL (hoac 7,89 gam) ethanol Nhiéu tai nan giao thong nghiém
nguyén chat. Theo khuyén cao trong xdy ra do lam dung rugu, bia.
cta nganh y té, dé dam bao strc Hién nay, nhiéu quéc gia, trong d6 c6
khoé méi ngudi trudng thanh Viét Nam nghiém cdm st dung ruou,
khéng nén udng qua 2 don vi cén bia khi diéu khién céc phuong tién
méi ngay. Vay méi ngudi tnréng giao thdng va xir phat nghiém khac

thanh khéng nén uong qua bao ddi vdi nhiing nguoi vi pham.
nhiéu mL rirou 40°mét ngay?

AD) pIEu CHE
1. Hydrate hoa alkene

Cac alcohol c6 thé duoc diéu ché bdng phan trng hydrate hoa alkene. Phuong phap
nay duoc sir dung phé bién trong céng nghiép dé diéu ché ethanol:
CH,=CH, + H,0 27%+", ¢ _1.oH
2. Diéu ché ethanol bidng phwong phap sinh hoa
Khi Ién men tinh bét, enzyme sé phan giai tinh bét thanh glucose, sau d6 glucose sé

chuyén hoa thanh ethanol: i
(CgH1408), *+ NH,0 ———— 5 NCeH,,04

tinh bot glucose
CeH1,05—2% 5 2C,H,OH + 2CO,
glucose

Ngoai cac san phadm chtra tinh bét (gao, ngé, sén,...), ngudi ta cén sir dung cac phé
pham clia céng nghiép duong, ché pham thuy phan cellulose, ... dé san xuat ethanol.
Phwong phap sinh hoa duoc str dung phd bién dé san xuét cac dé udng cé con, diéu
ché ethanol lam nhién liéu sinh hoc.

3. Diéu ché glycerol

Trong céng nghiép, glycerol dugc tdng hop tir propylene theo so dé sau:

Cl,
CH,=CHCHj E" CH,=CH- EH Lol gHz gH gHz Magh. gHz—gH gHz

Ngoai ra, glycerol con thu dwoc khi thuy phan chét béo trong qua trinh san xuét
Xa phong.

10.Viét phuong trinh hoa hoc clia cac phan tng trong so @6 diéu ché glycerol tor
propylene.
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Alcohol |a nhitng hop chét hitu co trong phan tr cd chira nhém —OH lién
két v&i nguyén tlr carbon no.

Céng thirc tng quéat clia alcohol no, don chirc, mach ha: C, H,,, , 4OH (n>1).
Bac clia alcohol la bac clia hguyén tlr C lién két véi nhém —OH.

So véi hydrocarbon va dan xuét halogen cé phan tir khéi twong duong, cac
alcohol thwéng cé nhiét dé s6i cao hon va dé tan trong nuéc.

Tinh chéat hoa hoc:

ROH —N2, RONa ; ROH + 0,25 CO, + H,0
o500 a3 > ROR R-CH,-OH ™% R_CH=0
ROH 2224 %C :
to @ alkene 1 R_CH_Rl +CUO‘ t° R—C—RI
(Alcohol no, don chire, | Il
mach hé, tr C2 trd 1&n) OH 0O

Diéu ché ethanol tir C,H, hodc tir tinh bét (18n men). Biéu ché glycerol tir
propene.

Giai thich dugc nguyén nhan nhiét dé s6i cua alcohol cao hon so VG
hydrocarbon, dan xuat halogen cé phén ttr khéi twong duong; tinh tan trong
nuéc va cac tinh chat hoa hoc dac treng cla alcohol.

Str dung phu hop nguén nhién liéu sinh hoc tir ethanol gép phan bao vé
mai truong.

Biét dwoc tac hai cia ruou, bia va @6 udng cé con, tir @6 tranh lam dung cac
loai @6 ubng nay dé bao vé sirc khoé.
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— Néu duoc khai niém vé phenol, tén goi, cong thiic cdu tao mt s6 phenol don gidn, dac diém
cau taova hinh dang phan tif ctia phenol.

— Néu duoc tinh chat vat If cta phenol.

— Trinh bay dugc tinh chat hod hoc co ban ctia phenol: phan ting thé H 6 nhém —OH, phan ting
thé & vong thom.

— Thuc hién dugc (hodc quan sat video, hodc qua mé ta: thi nghiém ctia phenol véi sodium
hydroxide, sodium carbonate, véi nuéc bromine) véi HNO, ddc trong H,S0, ddc; md ta hién
tugng thi nghiém, gidi thich duok tinh chat hod hoc ctia phenol.

— Trinh bay duoc ting dung ctia phenol va diéu ché phenol (tir cumene va tirnhua than da).

OH
oM
0
OH

£ o
&;;f Catechin la mét hop chdt phenol cé trong
ld ché xanh. Catechin cé tdc dung chéng

oxi hod, diét khudn, khdng viém, ngdn H

<

dp, tiéu hod, lam chdm qud trinh lao hod,... - 5
Vdy hop chdt phenol la gi va cé cdc tinh

ngua mét sé bénh vé tim mach, cao huyét

Catechin
L chdt ddc trung nao? )
& KHAI NIEM
Phenol la nhitng hgp chét hitu co trong phan
tr c6 nhoém —OH lién két truc tiép v6i nguyén ti TR

carbon clia vong benzene.
H . AL g e Saad e T Céc hop chat thién nhién chita phenol
9P GlaL PSR Son GRnMIs. 60 Eong iUk Trong tu nhién, cdc hgp chat phenol ton

CgHsOH cling co tén goi riéng la phenol. tai khd phd bién trong nhiéu loai thuc vat.
Tén théng thuwdng clia mét sé phenol: Wi‘: » .
OH OH OH /@A ocH, cooct,
CHs fg Oy
=
thymol eugenol methyl
Hs (tinh dau (tinh ddu salicylate
xahuong)  huongnhu)  (tinh dau

phenol o-cresol m-cresol L
[6c dé xanh)
OH OH
HO
vitamin E (ddu thuc vat)
Ha H
p-cresol hydroquinone
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o/

a) b)
Hinh 21.1. Céng thurc cau tao (a) va mé hinh phén té (b) clia phenol

Trong phan tr phenol, do anh hwéng clia vong benzene nén lién két O—H clia phenol
phan cwe manh hon so véi alcohol, vi vay phenol thé hién tinh acid yéu.
Ngoai ra, do cé véng benzene nén phenol cé thé tham gia phan (rng thé nguyén ttr
hydrogen ctia vong benzene.

B+

:g/H =) Thé H (tinh acid)

(' -)q Thé nguyén tir H
L . clla vong benzene

W

() TiNH CHAT VAT Li
O diéu kién thuweng, phenol |a chét ran khéng mau, néng chay & 43 °C, s6i & 181,8°C.
Phenoal it tan trong nwéc & diéu kién thuéng (d6 tan trong nwéc & 25°C: 8,42 g/100 g
nwaéc), tan nhiéu khi dun néng (tan vé han & 66 °C); tan tét trong cac dung méi hiru co

nhw ethanol, ether va acetone. Phenol déc va cé thé gay bong khi tiép xuc véi da nén
phai cén than khi st dung.

) TINH CHAT HOA HOC
1. Phan (rng thé nguyén tr H cia nhém —OH (tinh acid ctia phenol)
Trong dung dich nwéc, phenol phan li theo can béng sau:
CgHsOH + H,0 = C4H;0~+ H,0*
ion phenolate
Phenol la mét acid yéu, dung dich phenol khéng lam déi mau quy tim.
Phenol c6 thé phan tring dugc véi kim loai kiém, dung dich base, muédi sodium carbonate, ...
Vi du: CgHsOH + NaOH — C,H.ONa + H,O
CsHsOH + Na,CO, = C,H.ONa + NaHCO, ()

@ Phenol co tinh acid manh hon néc hai cua carbonic acid (H,CO,) nén cé thé phan trng duoc
v&i mudi carbonate.
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Nghién ctru phan ng cua phenol véi dung dich NaOH va dung dich Na,CO,
Thinghiém phenol tac dung v&i dung dich NaOH va voi N\ ¥ 4
dung dich Na,CO, duoc tien hanh nhu sau:
— Cho vao hai éng nghiém, méi éng nghiém khoang Dung___ “ Dungdich
1 mL dung dich phenol b&o hoa (cé mau trédng duc). Ndaigh i & Nazzﬁnoa
— Cho khoang 1 mL dung dich NaOH 2 M vao éng 2
nghiém (1) va lac déu. ‘
— Cho khoang 1 mL c;lung dich Na,CO, 2 M vao éng | |
nghiém (2) va lac déu. (1) X )( )

Ca hai c"')ng nghiém déu quan sat dwgc dung dich tr Dung dich phenol bao hoa
mau trang duc chuyén sang trong suot. Hinh 21.2. Thi nghiém phén

Urng ctia phenol voi dung dich

Hay giai thich cac hién twong xay ra. " )
NaOH va dung dich Na2C03

& 1. Hay giai thich tai sao phenol c6 thé phan ing duoc véi dung dich NaOH con
alcohol thi khéng phan trng véi dung dich NaOH.

2. Phan rng thé & vong thom

Phenol c6 thé tham gia phan rng thé nguyén tlr hydrogen clia véng benzene. Phan
tng thé wu tién vao vj 1ri 2, 4 va 6 (ortho va para).

a) Phan trng bromine hoa OH OH
Phenol phan (ng véi nuwoc + 3Br, Br Br + 3HBr
bromine tao san pham thé

2,4,6-tribromophenol ¢ dang

Zo. o B = Br
ket tia mau trang. 2,4,6-tribromophenol (két tGa trang)
Do anh hwdng clia nhém —OH, phan (ng thé nguyén tlr hydrogen & vong benzene cla
phenol xay ra dé dang hon so vai benzene.

Phan trng cua phenol v&i nwro'c bromine I 4
Phan ttng cla phenol véi nwéc bromine duoc tién /
hanh nhw sau:

— Cho khoang 1,0 mL dung dich phenol 5% vao 6ng
nghiém.

— Nhé vai giot nuéc bromine béo hoa vao éng nghiém,
|&c déu. Nwé'c bromine mat mau va xuat hién két tla
trang.

Ha%f giai tf!fch h,'en, trong xay ra va viét phuong trinh e Ph;,*no i phénimg

hoa hoc cua phan tng. S TR BT
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% 2. So sanh diéu kién phan (ng bromine hoa vao véng benzene cla phenol va
benzene. T @6, rat ra nhan xét kha nang thé nguyén tlr hydrogen & vong
benzene cua phenol so vdi benzene.

3. Viét phuong trinh hoa hoc clia phan (rng xay ra khi cho 4-methylphenol tac dung
vGi nudc bromine.

b) Phan trng nitro hoa

Phenol phan (rng véi dung dich nitric acid dac trong dung dich sulfuric acid dac tao
thanh san pham 2,4,6-trinitrophenal (picric acid):
OH OH

O,;N NO,
HNO, djic, H,S0, dic, t°

NO,
2,4 ,6-trinitrophenol

Nghién ctru phan rng nitro hoa phenol — téng hop picric acid

Thi nghiém nitro hoa phenol dwgc tién hanh nhw sau:

— Cho 0,5 g phenol va khoang 1,5 mL H,SO, dac vao 6ng nghiém, dun nhe hén hop
trong khoang 10 phut d@é thu dwoc chat long dong nhat.

— Pé ngudi 6ng nghiém réi ngdm binh trong céc nudc da.

— Nho tir tr 3 mL dung dich HNO, déc vao hén hop va lac déu. Nut bang béng tam
dung dich NaOH.

— Pun cach thuy hén hop trong néi nwée néng 15 phut.

— Lam lanh hén hop réi dem pha loéng hén hop véi khoang 10 mL nudc cat, picric
acid két tlia & dang tinh thé mau vang.

Hay gidi thich hién twong xay ra va viét phwrong trinh hoé hoc cta phén tng.

Chd y: Thi nghiém thiec hién trong t0 hét hodc noi thoang khi. Can than trong khi
lam viéc va&i dung dich HNO; dac va dung dich H,SO, dac.

<P UnG DUNG
San xuat San xuét San xuat San xuat
mi pham to soi chat déo pham nhuém

! I

Mat s tng dung clia phenol

San xuét San xuét San xuét
dugc pham thudc séat trung thudc diét co
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?EM CcO BIET

Phenol dugc sit dung chi y&u [am nquyén liéu dé tong hop cdc vét liéu nhua, chit déo, to soi. Tir phenol
tng hop bisphenol A @8 san xudt nhua polycarbonate; tdng hop cydohexanol dé san xudt nylon-6,6; nhua
phenolformaldehyde; . . .

D) piEu CHE

Phenol duwoc téng hop tir cumene (isopropylbenzene) bang phan rng oxi hoa bdi
oxygen réi thuy phan trong méi trwéng acid thu dugc hai san pham |a phenol va

acetone: OH
1.0 2
0, M
2.Dung dichH,SO, + HyC™ "CH,
cumene phenol acetone

Hién nay, phan I&n phenol va acetone déu dugc san xuét trong céng nghiép theo
phuwong phap nay.

Ngoai ra, phenol con dugc diéu ché tir nhia than da.

Suwu tdm, tim hiéu théng tin va trinh bay mét sé trng dung clia phenol trong déi séng
va trong san xuét.

e Phenol Ia nhitng hgp chat hitu co trong phan ¢ Tuén thu cac quy
tlr c6 nhom —OH lién két truc tiép véi nguyén tir tic vé an toan
carbon clia vong benzene. khi lam viéc voi

 Phenol Ia chét rén, khéng mau, it tan trong nudc phenol.

& diéu kién thwong, tan nhiéu khi dun néng, cé e Swu tam mét

tinh déc, co thé gay bong khi tiép xuc véi da.
Tinh chéat hoé hoc clia phenol:

Phenol cé tinh acid yéu.

Phéan trng thé & vong benzene.

Phenol dugc dung lam nguyén liéu dé san xuat
chét déo, to soi, mi phdm, duoc phdm, pham
nhuém, thudc sat trung, thudc diét co, ...

Phenol dwoc diéu ché tr cumene, nhwa than da.

s6 san pham co
phenol trong thanh
phan dé trinh
bay vé cac ung
dung da dang cla
phenol trong cudc
séng.
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ON TAP CHUONG 5

@HE THONG HOA KIEN THUC

R-X

NaOH/C,H,OH, t°

" 5 »  Alkene
Dan xuat halogen (R l1a alkyl,
tr C2 tr& Ién)
X lién két voi nguyén | NaoH, 1o
ttr carbon no - R
= » RONa
[0] Aldehyde
R-OH - Ketone
Alcohol
H,SO, dac, to » R-OR
_ —>  Alkene
(Alcohol no, don chirc,
mach hg, tir C2 tr& 1én)
NaOH
» CgH:ONa
OH
PHENOL
Br, R Br\¢,8r
Br
HNO, dac H,S0, dac, t°
3045050 » Picric acid
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(P LuvEN TAP
Cau 1. Cho cac hop chat: hexane, bromoethane, ethanol, phenol. Trong sb cac hop chét nay,

hop chét tan tét nhat frong nudce 1a
A. hexane. B. bromoethane. C. ethanal. D. phenol.

Cau 2. Phan trng thuy phan dan xuét halogen rong méi triong kiém thuéc loai phan tmng gi?
R-X + OH™—— R-OH + X~

A. Phan trng thé. B. Phan (rng céng.

C. Phan trng tach. D. Phan tng oxi hoa.

Cau 3. Cho céc phat biéu sau vé phenol:

a) Phenol c6 nhiét d6 séi cao hon ethanol.

b) Phenol tac dung dwoc véi dung dich NaOH.

c) Phenol phan rng dwoc voi dung dich Na,CO,.

d) Phan &rng thé vao vong thom cuia phenol dé hon thé vao vong benzene.
Trong sé cac phat biéu trén, sé phat biéu ding la

A 1. B. 2. coa D. 4.

Cau 4. Xylitol la mét hop chét hitu co dwoc st dung nhu mét chéat tao ngot tw nhién, cé
vi ngot nhu dudng nhung cé ham lwgng calo thap nén duoc dwa thém vao cac san pham
cham s6c rang miéng nhw keo cao su, keo bac ha, thue phdm an kiéng cho nguéi bj bénh

tiéu dwong. Xylitol cé céng thirc cau tao nhu sau:
OH

e
H OH

a) Xylitol thuéc loai hop chét alcohol don chirc hay da chirc?

a) Du doén xylitol co tan tét trong nuéc khéng? Giai thich.

Cau 5. Hop chét X hién nay dwoc sir dung phé bién trong céng nghiép lam lanh dé thay
thé CFC do X khéng gay hai dén tang ozone. Biét thanh phan clia X chira 23,08% C,
3,84% H va 73,08% F vé khéi lwvong va cé phan tir khéi 1a 52. Hay xéac dinh céng thic
céu tao cla X.

Cau 6. Geraniol la mét alcohol khéng no cé trong tinh déu hoa héng, tinh dau sa va nhiéu

loai tinh dau thao maoc khac.
Ho/\/l\/\;\

Céng thirc cau tao clia geraniol
a) Geraniol thuéc loai alcohol bac méay?
b) Geraniol dugc hoa tan vao ethanol cling mét sé hwong liéu khac dé lam nuéc hoa. Hay
giai thich tai sao geraniol tan tét trong ethanol.

Cau 7. Thyre hién phan tng tach nuéc cac alcohol cé cung céng thirc phén tr C.H,,OH
thu dwoc san phdm chinh la 2-methylbut-2-ene. Hay xac dinh céng thirc cau tao clia cac
alcohol nay.
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MUCTIEU

Néu dugc khdi niém hop chdt carbonyl (aldehyde va ketone).

Goi duoc tén theo danh phdp thay thé mdt s6 hap chat carbonyl don gidn (C1-(5), tén théng
thudng mot vai hgp chat carbonyl thudng gap.

Mo ta dugc ddc diém lién két cia nhom chiic carbonyl, hinh dang phén tit cia methanal, ethanal.
Néu dugc déc diém vé tinh chat vt li (trang théi, nhiét dd sdi, tinh tan) cia hop chat carbonyl.
Trinh bay duokc tinh chat hod hoc ciia aldehyde, ketone: phén ting khir (véi NaBH, hodc LiAlH ,;
phén ting oxi hod aldehyde (vdi nuc bromine, thudc khiTollens, Cu(OH),/OH"); phan (ing cong
vao nhém carbonyl (v6i HCN); phén (ing tao iodoform.

Thuc hién dugc (hodc quan sat qua video, hodc qua mo ta) cac thi nghiém: phéan ting trdng bac,
phan ting véi Cu(OH) ,/OH~, phan (ing tao iodoform tir acetone; mo ta hién tugng thi nghiém,
gidi thich tinh chdt hod hoc ctia hgp chdt carbonyl va xdc dinh hap chdt 6 chifa nhém CH, (0.
Trinh bay dugc ting dung ctia hgp chat carbonyl va phuong phdp diéu ché acetaldehyde bang
céch oxi hod ethylene, diéu ché acetone tif cumene.

" Cac alde hyde, ketone tao nén mui thom déc trumg cla cac loai dong vét va thuc vat. Nhiéu
aldehyde, ketone dong vai tré quan trong déi véi co'thé: té bao trong véng mac gitip mét tiép
nhén anh sang duoc tao thanh tir aldehyde, cac hormone gioi tinh nam va nir la cac ketone.

Vay, hop chét carbonyl la gi va chung cé nhirng tinh chat nao?

1

) KHAI NIEM, DANH PHAP

1. Khai niém

Hop chét carbonyl la cac hop chét hitu co trong phan ttr cé chira nhém chirc carbonyl
(>C=0). Nhom chtrc carbonyl c6 trong aldehyde, ketone,...

Aldehyde |a hop chét hitu co c6 nhém —CHO lién két véi nguyén tr carbon (trong géc
hydrocarbon hodc —CHO) hodc nguyén tlr hydrogen.

Ketone 1a hop chét hitu co cé nhém >C=0 lién két véi hai gbc hydrocarbon.
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Hinh 23.1. Cinnamaldehyde la mét hop chat Hinh 23.2. Menthone la mét hop chét ketone

aldehyde c6 trong tinh dau qué cd trong tinh dau bac ha
& em c6 BIET

Trong tu nhién, cic hgp chdt chita nhém chiic aldehyde va ketone ton tai khd phd bién trong tinh ddu cdia nhiéu
loai cdy cd.

Vidu: CHO
HO
|

citronellal perillaldehyde piperitone
(tinh ddu chanh)  (tinhddutiatd)  (tinh dau khuynh diép)

2. Danh phap
a) Danh phap thay thé

Tén goi theo danh phap thay thé clia aldehyde don chirc va ketone don chirc:
Tén ketone

Tén aldehyde BN .
'
1. 23 4 5
Vi du: CHy-C—CH,~CH,~CH,

Vi dy: CHy—CH,~CH=0
© e pentan-2-one /

Chi y:

Mach carbon la mach dai nhét chira nhom >C=0.

Mach carbon dwoc danh sb tir nhém —CHO (déi véi aldehyde) hodc tir phia gan nhém
~C=0 hon (d6i v&i ketone).

Déi voi ketone, néu nhdm >C=0 chi c6 m6t vj tri duy nhét thi khéng can sé chi vj tri
nhém C=0 .

Néu mach carbon cé nhanh thi can thém vij tri va tén nhanh & phia truéc.

137



- B 4 3 2 1 4 3 2 1
Vidu: HCHO CH;CHO CH3(|3HCH20HO CH,=CHCH,CHO
CHj;
methanal ethanal 3-methylbutanal but-3-enal
1 23 4 5 1 23 4 5
CH3|C|;CH3 CHsﬁCH20H3 CH3ﬁCH2CH2CH3 CH3CCH20H=CH2
0] 0] 0]
propanone butanone pentan-2-one pent-4-en-2-one

b) Tén goi théng thuong

Mét s aldehyde, ketone don gian dugc goi theo tén théng thweng cé nguén géce lich
stt. Tén théng thwong clia cac aldehyde cé nguén géc tir tén clia acid twong tng.

Vidu: HCHO aldehyde formic (formaldehyde)
CH,CHO aldehyde acetic (acetaldehyde)
CsH5CHO aldehyde benzoic (benzaldehyde)
CH,COCH, acetone

&4 Vigt cac cong thirc cau tao va goi tén theo danh phap thay thé clia hgp chét
carbonyl cé céng thire phén tir C,H O
2. Viét cong thire céu tao clia cac hop chéat carbonyl co tén goi dudi day:
a) propanal; b) 3-methylbut-2-enal;
C) pentan-2-one; d) 3-methylbutan-2-one.

«piic bIEM CAU TAO
Lién két d6i C=0 phéan cwc vé phia nguyén tir oxygen (Hinh 23.3).

T 4 J ,}\T

Hinh 23.3. C4u tric
nhom carbonyl! a) methanal b) ethanal c) acetone

Hinh 23.4. M6 hinh phan tir cta mét s6 hop chéat carbonyl
{0 TiNH CHAT VAT Li

Cho biét cac hop chat dudi day co khéi lvgng phan tlr gan tuvong duong nhau va
c6 nhiét dé séi nhu sau:
CHsCH,CH,CH3  CHaCH,CHO  CH4CH,CH,OH

1 (G =05 49 97,1

So sanh nhiét do séi clia hop chéat carbonyl voi alkane va alcohol cé khéi lvong
phén tir twong duong. Dua vao kha nang tao lién két hydrogen va sw phan cuc clia
phéan tir dé giai thich.
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Cac aldehyde, ketone c6 nhiét 6 sbi cao hon cac hydrocarbon cé khéi lwgng phan
tr twong duwong do trong phan tr chira nhém carbonyl phan cuc lam cho phan to
aldehyde, ketone phén cuc nén cd nhiét do séi cao hon.

O nhiét a6 thudng, cac aldehyde co phan tir khéi nhd (methanal, ethanal) & trang thaéi
khi, cac hop chét carbonyl théng dung khac & trang thai long.

Cac aldehyde, ketone cé mach carbon ngdn tan tét trong nwédc. Khi sé nguyén tir
carbon t&ng thi d6 tan clia hop chét carbonyl giam dan.

Bang 23.1. Nhiét do séi va tinh tan ciia mét sé hop chét carbonyl (1)

Do tan t nué
Céng thic Tén Nhiét d séi (°C) bt e
6 20 °C (g/100 g)
HCHO methanal 21 tan vo han
L | CH,CHO ethanal 20 tan vé han
>
S | CH,CH,CHO propanal 49 20
m
CH,CH,CH,CHO butanal 76 7
CH,COCH, propanone 56 tan vé han
(1]
E CH,COCH,CH, butanone 80 26
[1F]
i
CH,CH,COCH,CH, pentan-3-one 101 5

« TiNH CHAT HOA HoC
1. Phan tng khur

Cac hop chét carbonyl bj khir bdi cac tac nhan khir nhue NaBH,, LIAIH,,... (ki hiéu: [H]) tao
thanh cac alcohol twrong (rng: aldehyde bi khir tao thanh alcohol bac I, ketone bi khir
tao thanh alcohol bac II.
Vi du: CH;CH=0 + 2[H] —>CH3(3H20H;CH3——{IZ‘I,—CH3 + 2[H] —— (3H3—(|3H-—(I‘,H3
ethanal ethanol 0 OH
propanone propan-2-ol

8 3. Khir cac hop chét carbonyl sau bdi NaBH,, hdy viét cng thirc cu tao clia cac

san pham:
a) propanal; b) 2-methylbutanal;
¢) butanone; d) 3-methylbutan-2-one.

() Nguén: Organic chemistry, William H. Brown, Cengage Learning, 2018.
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YemcoBigr
Muscone la hop chat ketone tao nén mui thom dac trung clia xa huong va dugc st dung phé bién trong cong
nghiép nudc hoa, mjj phdm va y hoc. Trudic day, xa huong tu nhién dugc Idy tir tuyén thom cda huou xa.
Tuy nhién, d€ bao vé loai huou xa, ngay nay xa huong dugc tong hap bing con duding hod hoc. Dudi day la mét
phuong phdp tong hgp muscone, trong d6 giai doan dau Ia phan L’rng khit hop chat ketone thanh alcohol bdi tac
nhan khir NaBH,,.

0
NaBH qua qua trinh
_*.. <+
tmng gian

ketone alcohol muscone huou xa

2. Phan trng oxi hoa aldehyde
Aldehyde dé bj oxi hoa bdi céac tac nhan oxi hoa théng thwdong nhu: Br,/H,0,
[Ag(NH,),]JOH, Cu(OH),/OH",...
a) Oxi hoa aldehyde béi nwdc bromine
Aldehyde bi oxi hoa bai nuwéc bromine tao thanh carboxylic acid.
Vi du: CH,CHO + Br, + H,O —— CH,COOH + 2HBr

b) Oxi hoé aldehyde béi thubc thir Tollens
Thubc thir Tollens la phirc chat cua ion Ag* véi ammonia, c6 céng thirc
[Ag(NH;),]OH. lon Ag* trong thudc thir Tollens dong vai tro la chat oxi hoa:
RCHO + 2[Ag(NH,),]OH —5 RCOONH, + 2Ag + 3NH, + H,O
Vidu:  CH,CHO + 2[Ag(NH,),]JOH 25 CH,COONH, + 2Ag + 3NH, + H,O
Phan &rng tao thanh I&p bac sang béng bam vao binh phan (ng, vi vay phan (rng nay
con duoc goi la phan t¢ng trang bac.
Ketone khéng bi oxi hoa bdi thubc thir Tollens, vi vay co thé dung thuébe thir Tollens dé
phéan biét aldehyde v&i ketone va céac hop chét khéc.

Thi nghiém phan rng cua aldehyde v&i thuéc thir Tollens

Chuén bi: dung dich CH,CHO 5%, dung dich AgNO, 1%, dung dich NH, 5%, cbe

nuwéc nong, 6ng nghiém.

Tién hanh:

— Cho khoang 1 mL dung dich AgNO, 1% vao éng nghiém, thém vai giot dung dich
NaOH 10%.

— Thém tur tr dung dich NH, 5% vao 6ng nghiém va Iac déu dén khi két tha tan
hoan toan.

— Nho vai giot dung dich CH,CHO 5% vao éng nghiém, lac déu.
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— Pt 6ng nghiém vao cbe chira nwéc néng (Khoang 70 — 80 °C), dé yén khoang
5 phut.

Giai thich hién twong quan sat dwoc va viét phwrong trinh hod hoc cia phan tng

xay ra.

c) Oxi hoa aldehyde bang copper(ll) hydroxide

Aldehyde c6 thé bj oxi hoa b&i copper(ll) hydroxide Cu(OH), trong méi trwdng kiém Kkhi
dun noéng tao thanh két tla copper(l) oxide (Cu,0) mau dé gach:

RCHO + 2Cu(OH), + NaOH 5 RCOONa + Cu,0 + 3H,0

Nghién ctru phan rng oxi hoa aldehyde bing copper(ll) hydroxide
Thi nghiém oxi hod CH,CHO bang Cu(OH), dugc tién  CH,CHO
hanh nhu sau:

— #F =

— Cho khoang 0,5 mL dung dich CuSO,, 5% va khoang .

1 mL dung dich NaOH 10% vao éng nghiém, I&c déu

hén hop.

: to

— Thém khoang 1 mL CH;CHO 5% vao 6ng nghiém, -

lac déu ng nghiém.
— Pun néng nhe éng nghiém trén ngon Itka dén cén. | =

Hén hop phan tng chuyén dan tr mau xanh lam B

sang mau doé gach.
Tra I&i cdu héi va thuc hién yéu cau sau: '
1. Kni cho dung dich CuSO, vao dung dich NaOH, hén Hig?;fg:bp E”C‘;g%j‘}a
hop tao két tua mau xanh lam, ket tua do la chat gi? trong dung dich NaOH
2. Viét phwong trinh hod hoc clia cac phan trng xay ra
trong thi nghiém trén.

% 4. Viét phwong trinh hoé hoc cla phan &ng gitta HCHO véi cac tac nhan sau:
a) Thudc thir Tollens; b) Cu(OH),/NaOH.

3. Phan trng cong

Hop chat carbonyl cé thé tham gia phan &rng céng véi HCN vao lién két déi C=0.

8+ & OH
~\ o~
=0 +H-CN — | &
\C Q 7 BN
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Vi du: CHs CH OH
C=0+HCN __,
H-” H-" "~CN

CHa_ H OH
_C=0+ HCN — 3C\c/
CHj3 H,C” SCN

4. Phan trng tao iodoform
Cac hop chét aldehyde, ketone cé nhém methyl canh nhém carbonyl cé thé phan tng
Voi L, trong méi truong kiém.

Vi du: CoHs —C—CH5 + 3I; +4ANaOH —— C;H5—C-ONa + CHI; + 3Nal + 3H,0
: | lodoform
(két thia mau vang)

CH,-CHO + 3L, + 4NaOH ——> H-COONa + CHI, + 3Nal + H,0

Phan rng tao san pham két tla iodoform nén phan tng nay dwoc goi la phan tng
jodoform va dugc dung dé nhan biét cac aldehyde, ketone cé nhém methyl canh nhém

carbonyl.

Nghién cru phan rng tao iodoform tir acetone e tone

Phan (ng tao iodoform tir acetone duwoc tién hanh L -

nhw sau: [ ﬂ!

— Cho khoang 2 mL dung dich |, b&o hoa trong Kl vao
ong nghiém. —_—

— Thém khoang 2 mL dung dich NaOH 2 M. '

— Thém tiép khoang 0,5 mL acetone vao hén hop IZiKI -L.. ! l'
trén va l&c d&u éng nghiém, quan séat thay xuat hién ~ NaOH | : J
két tlla mau vang. -t

. 5 5 . S . Hinh 23.7. Phan urng iodoform
Viét phiwrong trinh hoa hoc cua phan rng xay ra. -

5. Hoan thanh cac phan ng sau:

a) HCHO + HCN — b) CH,COCH(CH5), + I, + NaOH —
6. Trong cac hop chét sau, hgp chat nao tham gia phan tng iodoform?

a) methanal, b) ethanal;

c) butanone; d) pentan-3-one.
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«D)unc DUNG

Ung dung ctia mét sé aldehyde va ketone

Formaldehyde Acetaldehyde Acetone
| | |
R T e y
San San San  San Bao San San xuét San Dung San xuét San xuét
xudt  xudt xudt xudt quan = xuét acetic xuét méi  bisphenol-A  chloroform
vat keo son chét mau acetic  anhydride hoa
liéu dan nd sinh acid chéat
nhua vat khac

Hay tim hiéu va trinh bay (rng dung clia mét sé aldehyde.

ﬁia I
L | #

a) _Keo phenolformaldehyde b) Céc vat dung - c) Cac mau sinh vét duoc
dung trong céng nghiép xuét tir nhura melamine bado quan trong formol
go dan

Hinh 23.8. Mét sb g dung cta formaldehyde

Jem COBIET

Mot lugng nhé acetone dugc tao ra trong co thé con ngudi qua qua trinh chuyén hod chét béo khdng hoan toan.
( ngudi khoé manh, acetone duoc hinh thanh & gan va dudc chuyén hod gan nhu hoan toan, chi cd mot luong rat
nhé xudt hién trong nudc tiéu. Su hién dién clia acetone bat thudng trong nu6c tiéu la mt ddu hiéu cia bénh tiéu
duding va dugc phat hién qua viéc xét nghiém nudc tiéu (chi sé KET).

) DIEU CHE

M6t sé hop chét carbonyl dwoc téng hop trong céng nghiép béng phuwong phép oxi
hoa cac hydrocarbon, oxi hoa ethylene thanh acetaldehyde, oxi hoa cumene thanh
acetone (quy trinh cumene, xem Bai 21. Phenol).

Vi du: OH

2CH,=CH, + 0, _P4CCLC _ 5CH CHO "% __ , CH,COCH; + @
2. Dung dich H,S0,

Cumene
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» Aldehyde la hop chét hitu co c6 nhém —CHO lién két véi nguyén tir carbon

(trong gbc hydrocarbon hodc —CHO) hodc nguyén tir hydrogen.

Ketone la hop chéat hitu co c6 nhém >C=O0 lién két véi hai gbc hydrocarbon.

« Tén goi theo danh phap thay thé:

Tén hydrocarbon

Aldehyde don chuc: (b6 & & cudi) al
o Tén hydrocarbon = ... .
Ketone don chirc: (b6 & & cudi) v tri nhom C=0 - one
5+ &
e CAu truc nhém carbonyl: ~120°f C=0

144

Cac aldehyde, ketone co6 nhiét d6 s6i cao hon cac hydrocarbon co
phan t& khéi twong dwong. Cac aldehyde, ketone cd mach carbon ngén tan
tét trong nuéc.

Phan tng khir:  Aldehyde + 2[H] — Alcohol bac |
Ketone + 2[H] —— Alcohol bac Il

Phan (rng oxi hoa aldehyde: Aldehyde @» Carbox |I_i|c acid
3 5
Phan tng cong: c=0 +H-CN ——> >CZ

5 1 / “CN

Phan trng tao iodoform:
R—ﬁ—CHS + 3[, + 4NaOH — R—g—ONa + CHI; + 3Nal + 3H,0

Todoform
(két tha mau vang)
Ung dung clia aldehyde va ketone: formaldehyde dung dé san xuét vat liéu
nhwa, keo dan, son, chat nd, bao quan mau sinh vat,...; acetaldehyde dung
dé san xuat acetic acid, acetic anhydride, ...; acetone dung lam dung méi,
san xuéat chloroform, bisphenol-A, ...

Diéu ché aldehyde va ketone bang cach oxi hoa hydrocarbon.

Van dung cac kién thirc vé hop chét carbonyl dé giai thich: cac trng dung
cla céc aldehyde, ketone trong cuéc séng nhw quéa trinh san xuét gwong,
lam dung méi,...

Tim hiéu vé rng dung cac hop chét aldehyde, ketone c6 trong tw nhién va
vai troé clia mot s6 aldehyde, ketone quan trong trong co thé nguoi.



7X. 7 CARBOXYLICACID

MUCTIEU
—  Néu dugc khi niém vé carboxylic acid.

— Viétdugc cong thidc cdu tao va goi tén mot sd acid theo danh phép thay thé (C1-(5) va, mét
vai acid thutng gdp theo tén thong thudng.

— Trinh bay duoc déc diém cdu tao va hinh dang phan ti acetic acid.

— Néu va gii thich dugc dac diém vé tinh cht vat li (trang thai, nhiét do séi, tinh tan) clia
carboxylic acid.

— Trinh bay dugc tinh chdt hod hoc co ban clia carboxylic acid: Thé hién tinh acid (phén ting
Vi chat chi thi; phan ting véi kim loai, oxide kim loai, base, mudi) va phan ting ester hod.

— Thuchién dugcthinghiém vé phan (ing clia acetic acid (hodac citric acid) vdi quy tim, sodium
carbonate (hodc calcium carbonate), magnesium; diéu ché ethyl acetate (hodc quan st
qua video thi nghiém); md ta dugc cac hién twong thi nghiém va gidi thich dugc tinh chat
hod hoc clia carboxylic acid.

— Trinh bay dugc ting dung ctia mot sd carboxylic acid thong dung va phuong phdp diéu ché
carboxylic acid (diéu ché acetic acid bang phuong phép Ién men gidm va phan ting oxi hod
alkane).

L o —_—

Vi chua cua gidm va cdc loai qua nhu khé, chanh, tdo, me,... déu dugc tao bdi carboxylic acid. Vay

carboxylic acid chiia nhém chirc ndo va ¢6 cdc tinh chdt ddc trung gi?
LN s

& KHAI NIEM, DANH PHAP
1. Khai niém

Nhiéu carboxylic acid tén tai trong tw nhién. Hay nhén xét d&c diém chung vé céau
tao cla céac carboxylic acid dudi day:

HCOOH 5 f = CH,COOH
formic acid N SheCh acetic acid
(co trong noc kién) = ., — (co trong giam)
¢ OOH
CH;CH,CH,COOH Lﬁ 3 B Eoon
butyric acid \ a
( :ttyn al::o') \ h.\j oxalic acid
G end (cd trong qua khé)

Carboxylic acidla cac hop chat hitu co trong phan i cé u .
. ia £y e - i =¥ nhom carboxyl
nhom —COOH lién két vai nguyén tu carbon (trong goc R n

hydrocarbon hodc -COOH) hodc nguyén tir hydrogen. carboxylic acid
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Céng thirc clia cac carboxylic acid don chic thudng duoc viét & dang thu gon la
RCOOH.

Vi dy: CH,COOH, CH,=CHCOOH, C4H;COOH.
2. Danh phap
a) Danh phép thay thé
Tén theo danh phap thay thé clia carboxylic acid don chirc:

Tén hydrocarbon tuang tng (tinh ca nhom —COOH)

(bd e & cudi) iRlgasEs
Vi du: HCOOH CH,CH,CH,COOH CH,=CHCOOH
methanoic acid butanoic acid propenoic acid
Chu y:

— Mach chinh la mach carbon dai nhat chira nhém —COOH va duwoc danh sé bat dau twr
nhom —COQOH.
— Néu mach carbon cé nhanh thi can thém vij tri va tén nhanh & phia truéc.
. 3 2 1 4 3 e 1
Vi du: CH;-CH-COOH CH;—-CH-CH,—-COOH
EH, CH,

2-methylpropanoic acid

4 3 2 1
CHy-C=CH-COOH
CH4
3-methylbutanoic acid 3-methylbut-2-enocic acid
b) Tén théng thuong
Tén théng thuong cla carboxylic acid thwéng xuét phat tr ngudn gbe tim ra ching
frong tw nhién.

Bang 24.1. Tén theo danh phap thay thé, tén théng thuong cta mot sé carboxylic acid va
nguén gbc cla tén goi

Céng thiic Tén theo danh phap Tén Nguén gbc
cau tao thay thé théng thuwong
HCOOH methanoic acid formic acid formica (La-tinh): con kién
CH,COOH ethanoic acid acetic acid acetum (La-tinh): gidm &n
o S propion (Hy lap):
CH,CH,COOH propanoic acid propionic acid S
chat béo dau tién
CH,[CH,],,CO0H hexadecanoic acid palmitic acid palma (La-tinh): cay co
o o stear (Hy Lap):
CH,[CH,],,COOH octadecanoic acid stearic acid i 2
chat béo dang ran
phenylmethanoic ) ) benzoin: tén mét loai
CgH;COOH . benzoic acid N
acid nhuwa cay
. ) ) ) oxalis: tén madt chi cia
HOOC-COOH ethanedioic acid oxalic acid .
thuwc vat
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1. Viét céac céng thirc cdu tao va goi tén theo danh phéap thay thé clia cac acid cé

cong thirc C,H COOH.
2. Viét c6ng thirc chu tao clia cac carboxylic acid cé tén goi dwéi day:
a) pentanoic acid; b) but-3-enoic acid;
¢) 2-methylbutanoic acid; d) 2,2-dimethylpropanoic acid.

« biic bIEM CAU TAO

Nhom carboxyl gém cé nhom hydroxy (-O—H) lién két véi nhom carbonyl (C=0).

Nhom ";C:O la nhém hut electron nén lién két O—H trong carboxylic acid phan cuc
hon so véi alcohol, phenol. Nném —COOH c6 thé phan li ra H* nén tinh chat hoa hoc
dac trung cla carboxylic acid |a tinh acid.

,}O
R_C\ &— &+ L 4
!
a) —an)
Hinh 24.1. C4u tao nhém carboxyl (a) va mé hinh phéan t& acetic acid (b)

() TiNH CHAT VAT LI

Tai sao trong cac hop chét hiru co cé phan tir khéi xap xi nhau dwéi day, carboxylic
acid c6 nhiét d6 s6i cao nhat?

Loai hop chét alkane aldehyde alcohol carboxylic acid
Céng thire
oi o CH,CH,CH,CH, | CH,CH,CHO | CH,CH,CH,OH CH,COOH
M 58 58 60 60
tg (ecc)y 0,5 49 97,2 118

Phan tlr carboxylic acid chira nhém carboxyl phan cyc. Cac phan tir carboxylic acid
lién két hydrogen véi nhau tao thanh dang dimer ho&c dang lién phan .

Q... H—=0O S ] H:--0O HeD H.
CHa—C7 Nc—CH, Vo %0 B
oot o o e

a) b)
Hinh 24.2. Lién két hydrogen dang dimer (a) va dang lién phan ti (b) cia acetic acid

(1) Nguén: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad, Leslie E. Craine,
Cengage Leamning, 2011.
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Do vay, carboxylic acid c6 nhiét @6 séi cao hon so véi hydrocarbon, alcohol, hgp chét
carbonyl c6 phan tir khéi twong dwong.

Carboxylic acid mach ngén la chat1dng & nhiét d6 phong, carboxylic acid mach dai la
chat rdn dang sap. Carboxylic acid thudng c6 mui chua néng.

Carboxylic acid mach ngén tan tét trong nuéc. Khi tdng s6 nguyén tir carbon trong géc
hydrocarbon thi d tan ctia cac carboxylic acid giam.

Bang 24.2. Nhiét do séi va tinh tan ctia mét sé carboxylic acid(!)

Cong thire Tén goi Nhiét dé Nhiét dé D6 tan trong nudc
noéng chay (°C) sbi (°C) & 25 °C (g/100 g)
HCOOH methanoic acid 8 101 tan vé han
CH,COOH ethanoic acid 17 118 tan vo han
CH,CH,COOH propanoic acid 22 141 tan vé han
CH,4[CH,],COOH butanoic acid -8 164 tan v6 han
CH,[CH,],COOH | pentanoic acid —-34 186 4 .97
CH,[CH,],COOH | hexanoic acid -1,5 205 1,0
CH,4[CH,],COOH | decanoic acid 31 270 0,01

(@D TiNH CHAT HOA HOC
1. Tinh acid

Trong dung dich nuéc, carboxylic acid phéan li knéng hoan toan theo can bang:

I

I +
e S C T
R “OH B R” ™NO™
carboxylic acid ion carboxylate
Héng sb can bang clia phuong trinh phan li mét sé carboxylic acid dwoc cho trong
Bang 24.3.
Bang 24.3. Hang sé can bang ctia phuong trinh phén li mét sé carboxylic acid (1)
Carboxylic acid Hang s6 can bang clia phuong Phéan tram phan li
trinh phan li carboxylic acid (dung dich 0,1 M) (%)
HCOOH 1,8-104 4,2
CH,COOH 1,8.1075 1,3
CH,CH,COOH 1,3.10° 12
CH,CH,CH,COOH 1,5.10° 12

Hay nhan xét vé kha nang phan li clia carboxylic acid. Chung la céc acid manh hay
yéu va c6 cac phan tring dac trng nao?

(1) Nguén: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad,Leslie E. Craine,
Cengage Learning, 2011.
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Thi nghiém: Tinh acid cuia acetic acid
Chuén bi: dung dich acetic acid 10%, dung dich Na,CO, 10%, bot Mg; éng nghiém,
giay quy.
Tién hanh:
1. Phan trng vai chét chi thi:
Nhoé mét giot dung dich acetic acid 10% Ién méu gidy quy.
Quan sat va mé ta st thay déi mau sac cua gidy quy.
2. Phan trng v&i kim loai:
— Cho 1 -2 mL dung dich acetic acid 10% vao éng nghiém (1).
— Thém tiép mét it bét Mg vao éng nghiém (1).
Quan sat va mé ta hién turong xay ra trong éng nghiém (1).
3. Phan &ng vé&i mubi:
— Cho 1 -2 mL dung dich Na,CO, 10% vao dng nghiém (2).
— Thém tiép 1 — 2 mL dung dich acetic acid 10% vao éng nghiém (2).
Thuc hién yéu cau sau:
Quan sat va mo ta hién twong xay ra trong éng nghiém (2).
Viét phwong trinh hoé hoc clia cac phan (rng xay ra trong cac thi nghiém trén va
giai thich hién tuwong.

Trong dung dich nwéc, chi mQt phan nho E:arboxyljc acid phan li thanh ion, vi vay
carboxylic acid la nhirng acid yéu. Chung thé hién day du tinh chét cla acid.
Vi du: 2CH,COCH + Zn — (CH,C00).Zn + H,

2CH,COO0OH + CaCO, — (CH,CO0),Ca + H,0 + CO,

2CH,COOCH + Ca(OH), — (CH,CO0),Ca + 2H,0

2CH,COO0OH + CuO — (CH,C00),Cu + H,0

= 4. Viét phuong trinh hoa hoc phan trng gilta acetic acid véi cac chét sau:

a) Ca; b) Cu(OH),; c) Ca0; d) K,COs.

5. a) Khi c6 can mau trdng (thanh phan chinh |a CaCO,) bam & day am dun nuéc,
voi nuéce, thiét bi vé sinh,... c6 thé dung gidm dé loai bd cac vét can nay. Hay
giai thich.

b) Cac d6 vat bang déng sau mét thai gian dé trong khéng khi thudng bi xin mau,
dung khan tam mét it gidm roi lau cac dé vat nay, chung sang béng tré lai. Hay
giai thich.

(1) Ngudn: General, Organic and Biological Chemistry, Sixth Edition, H. Stephen Stoker, Cengage
Learning, 2013.
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2. Phan trng ester hoa
Carboxylic acid phan (rng vé&i alcohol tao thanh ester va nuwéc theo phan ung:
H,S0, dic, 1°
R—C-L0-R' + H,0
6]

R-C-O-H + (R=0-H
o)

carboxylic acid alcohol ester
Phan (rng gilra carboxylic acid va alcohol dugc goi la phan tng ester hoa. Phan (ng
c6 dadc diém thuan nghich va thwdng dung sulfuric acid d&c lam xuc tac.
H,S0, dic, t°

Vi du: CH,;COOH + CH3;0H CH;COOCH; + H,0O
acetic acid methanol methyl acetate

Nghién ctru phan rng ester hoa — diéu ché ethyl acetate

Diéu ché ethyl acetate trong phong thi nghiém duoc tién hanh nhu sau:

— Cho khoang 2 mL ethanol va 2 mL acetic acid tuyét déi vao éng nghiém, 1ac déu

hon hop.

— Thém khoang 1 mL dung dich H,SO, déc, Iac nhe dé cac chéat tron déu vai nhau.

— Kep éng nghiém vao kep g6 réi dat éng nghiém vao céc nuéc néng (khoang 60 °C —

70 °C) trong khoang 5 phdt, thinh thoang Iac déu hén hop. Sau dé 1ay éng nghiém ra

khéi cbc nuwde ndng, @& ngudi hén hop rdi rét sang éng nghiém khéc chira 5 mL dung

dich mudi an b&o hoa.

Thuee hién yéu céu:

1. Mé ta hién twong, viét phwong trinh hoa hoc clia phan (rng ester hoa xay ra trong
thi nghiém trén.

2. Vai tro cua sulfuric acid trong thi nghiém trén la gi?

HemcoBigT
Nhiéu hop chét ester tao nén mui huong déc trung cia cac loai hoa qua.
Vidu:
k
CH,CH,CH,COOCH,CH, “ | GHSER0C 58 CHCit,
(Dita) (chusi)
COOCH,
NH,

CHACH,CH,COOCH, [l
(Tao) R

CH,COO[CH,},CH,
(Cam)
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6. Methyl butyrate |a ester tao mui dac trung cla qua tao, em hay viét phwong trinh
hoa hoc clia phan tng diéu ché methyl butyrate tir carboxylic acid va alcohol
twong rng.

7. Methyl salicylate la hop chéat thuéc loai ester duoc dung lam cao dan giam dau,
khang viém ngoai da. Methyl salicylate dugc téng hop tir phan tng ester hoa
giCra salicylic acid va methanol. Hay hoan thanh phwong trinh hoa hoc ctia phan
trng téng hgp methyl salicylate:

COOH

OH H»S0, dac, t°
+ CH;OH ——— methyl salicylate + H,0

salicylic acid methanol

& piEu CHE
1. Phuwong phap 1én men gidm

Phuwong phap 1én men dugc st dung tir théi xa xwa dé lam giam. Nguyén liéu thwdng

la cac loai rwou nhu rwgu gao, regu tao, rwou vang, ... Qua trinh Ién men nho vi khuan

acetobacter (men giam) chuyén hoa ethanol thanh acetic acid b&i oxygen khéng khi.
C,H;OH + 0, Me"94M, o1y COOH + H,0

Trong c6ng nghiép, ngudi ta cung cap thém oxygen dé tang téc d6 phan teing 1én men.

2. Phuong phap oxi hoa alkane

Cac alkane bi oxi hoa cat mach tao thanh cac acid:
R-CH,~-CH,R'—°L_ RCOOH + R'COOH

Vi du: 2CH,CH,CH,CH, + 50, — *etaetbdpsudt  , gcH COOH + 2H,0

QD) UG DuNG
San xuét Céng nghé Dung méi
chét tay rira thuc pham
M6t sb trng dung clia carboxylic acid
San xuét San xuét Piéu ché huong liéu
vat liéu polymer dwoc pham cho nganh mi pham

Em hay tim hiéu va trinh bay trng dung ctia mét carboxylic acid.
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Carboxylic acid la cac hop chét hitu co frong phan tir cd6 nhém —COOH lién két
vGi nguyén tlr carbon (trong géc hydrocarbon hodc —COOH) hoc nguyén tlr
hydrogen.

C6 thé biéu dién céng thirc clia carboxylic acid don chirc dwdi dang RCOOH.

Danh phap thay thé cta carboxylic acid don chirc:

Tén hydrocarbon mach chinh (tinh ca nhém —COOH)

S oic acid
(bo e o cudi) _

" o]
Nhém —COOH c6 lién két O-H phan cuc: R—C7 5 s
] ~O—<H
Nhém —COOH c6 thé phan li thanh H* nén tinh chat hoa hoc déc trung cla

carboxylic acid la tinh acid.

Carboxylic acid mach ngén |a chét 16ng, tan tét trong nwéc. Carboxylic acid
mach dai la chét rén va it tan frong nuéc.

Phan (rng ester hoa:

R"ﬁ—O-—H + [REGH H,S0, déc, t
0O

R-CLO-R' + [HO
0

carboxylic acid alcohol ester
Diéu ché:

. Phuong phap 1én men giam:

C,HzOH + 0,MN &M, o1 COOH + H,0

. Phuong phép oxi hoa alkane:

R-CHy4-CH,;R'—2_s RCOOH + R'COOH

Ung dung: vat liéu san xuét polymer, duoc pham, dung méi, huong liéu, phu
gia thuc pham, chat tay rira, ...

Biét cach lam gidm bang phwong phap 1én men dé sir dung trong gia dinh.
Van dung cac tinh chat cua carboxylic acid dé giai thich cac rng dung clia
chung trong d&i séng: tAy cén & day &m, loai bo céac I16p gi bam trén bé mét
kim loai, ...



Al

ON TAP CHUONG 6

@ HE THONG HOA KIEN THUC

H
I s )
[H] N R—(I:—R' (phan trng khur)
/ OH
' CN
[ R_g—R ] HEM > R_é_Rr (phan rng cong)
I
OH
\ i ~ R-COONa * CHI, (phan trng tao iodoform)
[O] | (voi R 1a H) (voiR' 14 CH))
(phan rng oxi hoa) Mg
/ = (RCOO),Mg
CuO . .
[ R-C-OH ] > (RCOO0),Cu (tinh acid)
I Na,CO
o . RCOONa
\ il _as B C-OR (phan trng ester hoa)
H,SO, dac |
O

@ wven Tap

Cau 1. Cho bén hop chét sau: ethanal, propanal, acetone, acetic acid.
a) Chat nao trong cac chét trén cé nhiét 6 séi cao nhat?
b) Trinh bay céach phéan biét cac chét trén bang phuong phap hoa hoc.

Cau 2. Viét cong thirc ciu tao va goi tén theo danh phap thay thé clia cac aldehyde,
ketone cé cong thirc phén tir C,HgO va carboxylic acid co céng thirc phan tir C4HgO,.
Cau 3. Viét cong thirc cAu tao clia cac hop chét co tén goi dudi day:

a) 3-methylbutanal, b) pentan-2-one;

C) pentanoic acid; d) 2-methylbutanoic acid.

Cau 4. Hay viét cac phuong trinh hoa hoc dé chirng minh céac aldehyde vira cé tinh
oXi hoa, vira c6 tinh khtr.
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Cau 5. Xac dinh san pham clia cac phan (rng sau:
a) propanal + 2[H] —

b) ethanal + AGNO; + NH; + H,O0 —

c) butanone + HCN —

d) propanone + 12%

Cau 6. Viét phwong trinh phan (rng gitta propanoic acid véi cac chéat sau:

a) Zn; b) MgO;

c) CaCOg; d) CHyOH/MH,SO, dac.

Cau 7. Ethyl benzoate |a hop chét chinh tao mui thom clia qua anh dao (cherry). Hay viét

phuong trinh hoa hoc ctia phan tng téng hop ethyl benzoate tir carboxylic acid va alcohol
twong tng.

O

qgua anh dao ethyl benzoate

Cau 8. Cho 12 g acetic acid phan tng v&i 12 g ethanol (c6 H,SO, ddc lam xuc tac) thu
dugc 8 g ester. Tinh hiéu suéat phan (rng ester hoa.

Cau 9. Trong thanh phéan clia bét vé sinh 16ng may gigt thuweng cé mat citric acid (acid
chanh). Héay giai thich vai tré cua citric acid trong trudng hop nay.
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GIAI THICH MOT SO THUAT

NGU DUNG TRONG SACH

THUAT NGU Trang

c Chét chi thi mau acid-base: chat cé mau sac bién ddi phu thudc vao 23
pH clia dung dich.

Khi thién nhién: khi chira trong cac mo khi riéng biét, thanh phén
K : X K ia 82
chinh gom cac alkane nhe, chu yéu la methane.

NO, nhién liéu: cac oxide clia nitrogen tao thanh khi nguyén t6
nitrogen trong nhién liéu hozc sinh khéi két hgp v6i oxygen trong 38
N | khong khi.

NO, tirc thoi: cac oxide cua nitrogen tao thanh khi nitrogen trong

khéng khi tac dung véi cac géc tu do. 3

Phan trng céng: phan tir chat hiru co két hop véi phan tir khac dé

tao thanh mét phan tir 1én hon. %

Phan trng tao iodoform: phan (ing gita cac aldehyde, ketone cé
nhém methyl canh nhém carbonyl véi iodine trong mai trwong kiém 142
tao két tua iodoform mau vang.

Phan tng téch: phan (rng trong dé nguyén ttr hodc nhém
nguyén tlr bi tach ra khoi phan t&r hop chat htru co clng voi 115
nguyén t&r hodc nhém nguyén ttr khac trong phan tir do.

Phan tng thé: phan trng trong d6 nguyén ti hodc mét nhém
nguyén t&r trong phan t& hru co bi thay thé bdi moét nguyén i 86
hodc mét nhém nguyén tir khac.

Phan (ng tring hop: phan ting két hop lién tiép nhiéu phan tdr nho
giong nhau hoac twong tw nhau tao thanh nhiing phan t&r 1&n hon 97
(polymer).

Thuéc thir Tollens: dung dich chira phirc chét cla ion Ag* voi
T | ammonia cé cong thirc [Ag(NH,),]OH dung dé nhan biét nhom 140
chirc aldehyde.
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Nha xudt ban Gido duc Viét Nam xin trdn trong cdm on
cdc tdc gid c6 tdc phdm, tw liéu dwoc stk dung, trich dén
trong cudn sdch nay.

Chiju trach nhiém xuét ban:
Chu tich Hoi déng Thanh vién NGUYEN BUC THAI
Téng Giam déc HOANG LE BACH

Chiu trach nhiém néi dung:
Téng bién tap PHAM VINH THAI

Bién tap ndi dung: NGUYEN THANH GIANG — PHUNG THI PHUONG LIEN
NGUYEN VAN NGUYEN

Bién tap mf thuat: NGUYEN BICH LA

Thiét ké sach: PHAM TH| MINH THU

Trinh bay bia: NGUYEN BICH LA

Minh hoa: BUI VIET DUY

Stlra ban in; PHAM TH| TINH

Ché ban: CTCP MI THUAT VA TRUYEN THONG

Ban quyén © (2022) thudéc Nha xuat ban Giao duc Viét Nam.

Xuat ban pham da dang ki quyén tac gia. Tat ca cac phéan cla ndi dung cubn sach
nay déu khéng dwoc sao chép, Iwu trik, chuyén thé duéi bat ki hinh thirc nao khi
chua cé sw cho phép bang van ban clia Nha xuét ban Gido duc Viét Nam.

HOA HOC 11

Ma sé:

In ... ban, (@D ...) kh 19x 26,5 cm.

BPonwviin: ...

Co so in: ...

S6 DKXB: 183-2022/CXBIPH/11-62/GD.

S6 QDXB: .../QD - GD - HN ngay ... thang ... ndm 20...
In xong va ndp Iwu chiéu thang ... ndm 20...

Ma sb ISBN:
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HUAN CHUONG HO CHI MINH

BO SACH GIAO KHOA LGP 11 - KET NOI TRITHUC VGI CUOC SONG

1.Ngivan 11, tap mot 24.Tin hoc 11 - Pinh hudng Tin hoc ing dung
2.Ngiivan 11, tap hai 25. Chuyén dé hoc tapTin hoc 11 - Binh huéng Tin hoc iing dung
3.Chuyén dé hoc tap Ngit van 11 26. Chuyén dé hoc tapTin hoc 11 - Dinh huéng Khoa hoc may tinh
4.Todn 11, tap mét 27. Mithudt 11 - Thiét ké mi thudt da phuong tién
5.Toan 11, tap hai 28. Mi thuat 11 - Thiét ké d6 hoa

6.Chuyén dé hoc tap Toan 11 29. Mithuat 11 - Thiét ké théi trang

7.Lichsi 1 30. Mi thut 11 - Thiét ké mi thudt san khau, dién anh
8. Chuyén dé hoc tap Lich sk 11 31. Mithuat 11 - Li ludn valich si mi thuat

9.Diali 1 32. Mithudt 11 - Diéu khac

10. Chuyén dé hoctap Diali11 33. Mithuét 11 - Kién tric

11. Gido duc Kinh té va Phdp luat 11 34. Mithuat 11 - Hdi hoa

12. Chuyén dé hoc tap Gido duc Kinh té va Phap luat 11 35. Mithuat 11 -Déhoa (tranh in)

13.Vatli 11 36. Mithuat 11 —Thiét ké cong nghip

14. Chuyén dé hoctap Vatli11 37. Chuyén dé hoc tap Mi thudt 11

15. Hoa hoc 11 38.Am nhac 11

16. Chuyén dé hoc tap Hod hoc 11 39. Chuyén & hoc tap Am nhac 11

17. Sinh hoc 11 40. Hoat dong trai nghiém, huéng nghiép 11

18. Chuyén dé hoc tap Sinh hoc 11 41.Gido duc thé chat 11 - Bong chuyén

19. Cong nghé 11 - Cong nghé co khi 42, Giao duc thé chat 11 - Bong da

20. Chuyén dé hoc tap Cong nghé 11 - (6ng nghé co khi 43, Gido duc thé chat 11 - Ciu long

21. Cong nghé 11 - Cong ngh# chan nubdi 44. Giao duc thé chat 11 -Bong rd

22, Chuyén dé hoc tap Cong nghé 11 - Cong nghé chan nubi 45. Gido duc quéc phong vaan ninh 11

23.Tin hoc 11~ Pinh hiéng Khoa hoc may tinh 46.Tiéng Anh 11 - Global Success — Sach hoc sinh

Cac don vi dau méi phat hanh

« MiénBac: CTCP Pau tuva Phat trién Gido duc Ha Noi
CTCP Sach va Thiét bi Giao duc mién Bac

« Mién Trung: CTCP Dau tuva Phat trién Gido duc Pa Nang
CTCP Sach va Thiét bi Giao duc mién Trung

« MiénNam: CTCP Pau tuva Phattrién Gido duc Phuong Nam
CTCP Sach va Thiét bi Gido duc mién Nam
CTCP Sach va Thiét bi Gido duc Ctru Long

Sach diéntd:  http://hanhtrangso.nxbgd.vn

Kich hoat dé mé hoc liéu dién ti: Cao ldp nhi trén tem
dé nhan ma s8. Truy cap http://hanhtrangso.nxbgd.vn
va nhip ma sd tai bifu tugng chia khoa,




