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HUGNG DAN SUDUNG SACH

Cubn sach Hod hge 11 ndm trong bd sach Két ndi tri thirc véi cube sbng clia Nha xuét ban
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LOI NOI DAU

Trong Chwong trinh gido duc phd théng, Hoa hoc Ia mén hoc thudc nhém mén
khoa hoc tw nhién. O’ ¢ép Trung hoc phé thdng, hoc sinh Ia chon mdn Hoa hoc
theo dinh hwéng nghé nghiép, s& thich va néng lwc clia ban than.

Mén Hoa hoc gip hoc sinh ¢6 dwge nhivng tri thiee cbt 161 vé hod hoc va &ng
dung nhirng tri thirc ndy vao cude sbng, ddng thei c6 mbi quan hé vé&i nhidu ITnh
virc giao duc khac. Cing véi Toan hoc, Vat Il, Sinh hoe, Tin hoc va Cbhg nghé,
mén Hod hoc gdp phén thic day gido dyc STEM, mdt trong nhitng xu huéng
giago duc dang dugce coi trong & nhiéu qudc gia trén thé gidi.

M&n Ho# hoc hinh thanh, phét trién & hoc sinh: néng lc dac tht bd mén; hiéng
tha hoc tép, nghién ctru; tinh trung thipe; thai d§ tdn trong cac quy ludt cla thién
nhién, (rng xi¥ v&i thién nhién phi hgp véi yéu ciu phat trién bén vieng; kha nang
Iwa chon nghé nghiép phi hgp v&i néing Iyc va s& thich, digu kién va hoan canh
cla bén than.

N&i dung cuén séch Hoa hoc 11 bam séat churong trinh gido duc phb théng 2018,
dwgc thiét ké thanh 6 churong bao gdm céc kién thire vé Il thuyét phan (rng hoa
hoc, hod hoc vd ¢, hod hge hiru ¢co vira bdo dam cing ¢ cac mach ndi dung
phat trién kién thtrc va ki néing thirc hanh da hinh thanh tir cap hoc dwéi, vira
gitp hoc sinh ¢6 hidu biét sau sic hon v8 céc kién thire chung cla hoé hoc, [am
co s& @& hoc tap, 1am viéc, nghién ctru.

Céc hoat dbng hoc ta@p trong sach dwge lra chon sao cho cac em hoc sinh €6
thé trirc tiép tham gia vao cac hoat ddng phi hop vai sé tnrérng, néing lye, phat
trién dweec néing Iwc tw hoc; thyc hién phan hoa séu trong day hoc, tao diéu kién
a4 hoc sinh phéat huy hét kha nang ctia minh.

Ching t8i hi vong cubn sAch &8 13 ngudri ban dbng hanh, tin cdy, gildp cac em
nudi dwdng tinh y&u hoéd hoc va cic em s& ¢ nhivng dinh hwdéng dé& lya chon
nghé nghiép trong twong lai.

Cac tac gia
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MUCTIEY;

— Tinh bdy dugc khdl niém phdn @ng thudn nghich va trang thdi <dn bdng clia phdn dng
thudn nghich.

— Viét dugc biéu thiic hing 56 cin bng (K ) clia phan ing thudn nghich.

— Thuc hién dugc thi nghiém nghién ctiu 3nh hudng clia nhiét 46 t6i chuyén dich cin bing:
(1) Phin dng: 2N0, = N.,0,
(2) Phdn ding thuy phdn sodium acetate,

— Van dung dugc nguyén If chuyén dich can bing Le Chateller 4& gial thich dnh hudng cla nhiét 4,
ndng d6, p sudt dén can bang hod hoc.

f 2
* Phdn ting hod hoc 12 qud trinh bién dbi cdc chdt ddu thanh sdn phdm. Tuy nhién, ¢6 nhiéu phdn tng,
cde chdt sdn phdm sinh ra lqi ¢6 thé phdn dng véi nhau tgo thanh chdt ddw. DSi véi nhitng phédn dng

nay, I&m th& ndo d€ thu duge nhidu sén phdm hon va lam tdng hiéu sudt phdn dng?

@ PHAN UNG MOT CHIEU VA PHAN ONG THUAN NGHICH
1. Phén (’ng mét chléu
Xét phan (Png a4t chay khi methane trong khi oxygen:
CH, +20,—X 5C0, + 2H,0
Khi @6t chdy khi methane, thu duyc sdn phédm I3 khi carbon dioxide va hoi nuée.
Trong diéu kién nay, cac chat san phdm khong phan (*ng dwgc véi nhau dé tao thanh
chét dAu. Phan (ng nhw trén dwere goi 1a phén dng mét chiéu.

Phwong trinh hod hgc clia phan ’ng mdt chidu dwec bidu dién béng mot mii tén chi
chidu phéan ¢rng.

Vi dy: NaOH + HCl — NaCl + H,0.

2. Phéan rng thuén nghich

. Hai thi nghiém sau d8u dugc thye hién & cing mot didu kién {binh kin dung tich
10 L, nhigt d§ 445 °C):
Thi nghigém 1: Cho 1 mol H, va 1 mol |, vao binh kin. Két qua thi nghiém cho thay
du th&i gian phén (ng kéo dai bao lau thi trong binh van chi tao ra 1,6 mol Hl; con
dw 0,2 mol H, va 0,2 mol |,



&

Thi nghiém 2: Cho 2 mol Hl véio binh. Két qua thf nghiém ciing cho théy di thevi gian
phan (*ng kéo dai bao 13u thi trong binh vén chi tao ra 0,2 mol H, va 0,2 mol I,; con
dwr 1,6 mol HI.

Thyre hién yéu cdu sau:

a) Viét phuong trinh hod hoc cilia céc phan (ng xdy ra trong thi nghiém 1 va
thl nghigm 2.

b} Trong & hai thi nghiém trén, da théri gian phén (ng kéo dai bao l&u thl cac chét
d4u déu con lai sau phan (eng. Gii thich.

O nhiét d6 445 °C, trong binh chira hdn hgp H, va |, xay ra ddng thei hai phan (ng:
Ho(g) + 1,(g)— 2HI(g) (1

2HI(g) — Hy(0) + 15(a) (2)

Q thi nghiém 1, khi H, tac dung véi |, tao thanh HI, dong theri Hl lai phén huy tao thanh
I, va H, nén du théi gian kéo dai bao lau, phan rng véin khéng thé& xay ra hoan toan.

Phén (rng gitra H, va |, trong didu kidn trén dwere goi 1a phan (ng thu@n nghjch va
duorc bidu dién bing phwong trinh hod hoc:

H(g) + 1(g) = 2Hi{q)
Twong tw, & thi nghiém 2 cling xay ra phan png thuén nghich:

2HI(g) = Hx{g) *+ 1,(g)
Phan {mg thu@n nghich Ia phdn mg x3y ra theo hai chiéu nguc nhau trong cing
diéu kién.
Phwong trinh hoa hgc clia phan &ng thuén nghich dwgc biéu dién béng hai nira mii
t&n nguge chidu nhau. Chiu tr trai sang phai & chidu phan trng thudn, chidu tir phéi
sang tréi |a chiéu phan (rng nghich.

Trong thire té, céc phdn (rng thuan nghich xay ra khéng hoan toan bdi vl trong cling
mot didu kién, cac chét phan (ng tac dung véi nhau tao thanh cac chét san phdm
(phan (ng thuéin), ddng thdi céc chét sén phdm lai tac dyung véi nhau tao thanh céc
chét ban d&u {phan &ng nghich).

1. Qua trinh hinh thanh hang ddng, thach nhii 14 mét vi dy dién hinh v& phan (ng
thuén nghijch trong tw nhién.
Nuwée cd chira CO, chay qua d4 vdi, bao mén da tao thanh Ca(HCO,), (phan
trng thuan) gép phan hinh thanh cac hang ddng. Hep chét Ca(HCO,), trong
nwdc lai bj phan huy tao ra CO, va CaCO, (phan trng nghich), hinh thanh céc
thach nhi, méng da, cot da.
Viét phurong trinh hoa hoc clia cac phan (ng xdy ra trong hai qua trinh trén.



2. Phéan (rng xay ra khi cho khi Cl, tac dung v&i nudc 1d mét phan (g thuén nghich. Viét
phwong frinh hoé hec cda phéan kng, xéc dinh phan (rng thuén, phan (rng nghijch.

3. Nhan xét nao sau day khbng ding?

A. Trong phan (mg mdt chidu, chit sdn phdm khéng phan (mg dwegre véi nhau tao thanh

chat dau.

B. Trong phén rng thu&n nghich, cic chét san phdm c6 thd phan (rng v&i nhau dé tao

thanh chét dAu.

C. Phan tng mét chidu |a phan (rng ludn x&y ra khéng hoan toan.
D. Phéan &ng thu@n nghich Ia phan &ng xay ra theo hai chiéu trai nguge nhau trong

cling didu kidn.

I ciN BANG HOA HOC
1. Trang thdi can bang

Xét phan (rng thuén nghich: H,(a) + |(g) = 2HI(g).
86 lidu v sy thay d8i s6 mol cac chét trong binh phén (g & thi nghiém 1 dugc trinh

bay trong Bang 1.1 dwci day:

Bang 1.1. S5 mol céc chét trong binh phéan tmg cta thi nghiém 1 thay doi theo thoi gian

Thei gian
way | Rt | k|

Ty | . | .

8émolH, | 10 | 06 | 04 | 03

0,2 0,2 0,2 0,2

S6moll, | 10 | 06 | 04 | 03

0,2 0,2 0,2 0.2

6 mol HI 0 0,8 1,2 1,4

1.6 1,6 1,8 1,6

Thire hién cac yéu cau:

a) Vé @b thi biéu dién sy thay i sb mol cac chét theo théri gian.

b} Tir 46 thi, nhan xét vé sy thay ddi s& mol cla cdc chét theo thi gian.

c) Viét biéu thirc dinh luét tac dung khdi lwgng d6i véi phan (ng thuén va phan &ng
nghijch, tir d6 dy dodn s\ thay ddi tbc d9 ctia mai phédn ting theo thevi gian (biét cac

phan (&ng nay déu Ia phan (rng don gidn).

d) Bét g4u tir thev didm nao thl 6 mol céc chét trong hé phan (g khéng thay d8i n(ra?

Trong thi nghiém trén, lic diu phan (ng
thuan cb téc 45 16n hon phan rng nghjch
va wu tién tao ra hydrogen iodide. Theo théi
gian, toc d6 phan (rng thuan giam dan, toc
d® phan trng nghijch tang dan dén khi tdc do
hai phan &ng béng nhau (Hinh 1.1). Tai th&i
diém nay, s& mol clia cac chéit hydrogen,
iodine, hydrogen iodide khéng thay déi nira.
Day 12 thvi didm phan (ng thuén nghjch dat
t&i trang thai can bing.

A

Téc d phén ing

% 6? Trang thal cin bing

T
'

Thai gian
Hinh 1.1. Sy bién thién tbc 46 phén g
thuén va phan Umg nghjch theo thor gian



Trang thél c8n bdng cla phan tmg thudn nghjch 12 trang théi tai d6 téc db phan img thudn bing
tbe &6 phén tmg nghich.

Can béng hoa hoc 12 mdt can bing ddng, cac chét tham gia phan (ng lién tuc phan
(Png v&@i nhau dé tac thanh san pham va cac chéat san pham ciing lién tuc phan ng

v&i nhau dé tao thanh céc chit d4u nhwng véi toe d6 bing nhau nén & trang thai can
béng, ndng d6 cac chat khong thay dbi.

&

" 4 Cho phan (rng: 2HI (g) = H, (g) + I5(g)
a) V& dang db thi bidu di&n tbc d9 clia phan (ng thuan va phéan ng nghich theo
théi gian.
b) X&c dinh trén dd thj thdi didm phan (ng trén bét ddu dat dén trang théi can biing.
5. Cho cac nhan xét sau:
a) O trang thdi ¢an bang, té¢ 46 phan (rng thuan béng téc d6 phan ng nghich.
b) & trang thai can béing, cac chat khéng phan trng v&i nhau.
c) O trang théi cn béng, nbng dd cac chét sdn phdm ludn I&n hon ndng do céc chét dAu.
d) & trang thai céin bing, ndng dd cac chét khéng thay abi.
Cac nhan xét ding 1a
A. (a) va (b). B. (b) va (c).

C. (a) va (c). D. (a) va (d).

2. Hang s6 ¢an bing
a) Bibu thire cia héng sb cén bdng

Xét phan ng thuan nghich: H,(g) + I,(g) = 2HI{g)

Thyre hién phan (rng trén trong binh kin, & nhiét dd 445 °C véi céac ndng db ban dau
khac nhau. S6 lidu v& ndng dd cac chét & thdi diém ban d4u va & trang thai can
bé&ng trong ¢ac thi nghiém dwore trinh bay trong Bang 1.2.

Biéng 1.2. Nong dé céc chét cia phan img H,(g) + I,{g) = 2Hl(g) & thoi diém
ban déu va & trang théi cén bdng

%o~ Mol

H,(g) + I,(g) == 2HI(g)
(1} p4u [ ] bifu thi nBng d8 cla chit & trang théi cin bing.

Ndng 46 cac chét & thdi diém Néng d0 cac chét & trang thai
ban d&u (mollL) can béng (moll.)
H, I, HI H, l, HI

Thi nghigm1 | 0,10000 | 0,10000 | 0,00000 | 0,02000 | 0,02000 | 0,16000
Thinghiém2 | 0,10000 | 0,20000 | 0,00000 | 0,00532 | 0,10532 | 0,18936
Thinghigm3 | 0,30000 | 0,10000 | 0,00000 | 0,20290 | 0,00280 | 0,19420

. HPE @ L

Tinh gia tr K = R ¢ moi thi nghiém, nhan xét ket qua thu duoc.
[HI?

dwge goi 1a biéu thire hiing s6 can béng clia phan (ng thudn nghich:



b)

)

1.

10

Xét phan trng thudn nghjch thng quat: aA + bB = cC + dD
O trang théi c&n bang, hdng sé can bling (K.) clia phén (g dwgc xé&c dinh theo
bidu thire:

[C]C[D]d

“IAFBP
Trong d6: [A], [B], [C]. [D] Ia ndng d8 mol clia c4c chétA, B, C, D & trang thai can bang;
a, b, ¢, d 1 hé sé fi lvgng cla cac chét trong phwong trinh ho hoe cia phén (ng.

Thiec nghiém cho thdy: héing sb cén bang K, clia mt phan tng thuan nghich chi phy
thudc nhiét d6 va ban chét ctia phan &ng.
Béi v&i cac phan (rng c6 chét rén tham gia, khong bidu didn ndng d6 ciia chét rén trong
biéu thirc hdng s6 ¢an bang. Vi du:

[COF

C(s) + CO,(g) = 2CO(g) Ko = [co,]

6. Viét biéu thire hdng sé ¢an bdng cho cic phan (rng sau:

a) Phan &g tong hop ammonia: N,(g) + 3H,(g) = 2NH,(g)

b) Phan (eng nung vdi: CaCO,(s) = CaO(s) + CO,(g)

7. Ammonia (NH,) dugc didu ché bang phan &ng: N,(g) + 3H,(g) = 2NH,(g)
O 't °C, ndng dd cac chéat & trang thai can bang 1a:
[N;] = 0,45 M; [H,] = 0,14 M; [NH,] = 0,62 M.
Tinh héng sb cén béing K, ciia phén (rng trén tai t °C.

Y nghfa ctia hdng sé cén béng

Héng s can bang K phy thudc vao ban chét cla phén (rng va nhiét d9.

¢ rryid
Biéu thirc xac dinh héing s6 can bang K¢ [i] {g} cho théy: K. cang I&n thi phén trng
thuén cang chiém wu thé hon va nguoc lai, K. cAng nhé thl phan teng nghich cang chiém

wu thé hon.

cAc YEU T0 ANH HUGN® DEN SU CHUYEN DICH CAN BAN®G HOA HOC
Anh hwrémg ciia nhigt 46

Thi nghigm 1. Anh hwéng cia nhiét dd dén sir chuyén dich can bing:
2NO,(g) = N,0,(a) AHS, < 0
(mau nau dd) (khong mau)
Chuén bj: 3 éng nghiém chira khi NO, nat kin, c6 mau giéng nhau, cbc nuéc da,
cbc nuée néng.

Tién hanh:

— Ong nghiém (1) d& so sanh.

— Ngam ong nghiém (2) vao cdc nwdc da trong khoang 1 — 2 phat.

— Ngam &ng nghiém (3) vao cbc nwére néng trong khoding 1 — 2 phiit.



Luu y: NO, [a mdt khi ddc, chua y nat kin 6ng nghiém.
-
1l

NuachL

Hinh 1.2. Anh hudng ciia nhigt 66 dén sur chuyén dich cén béng 2NO,(g) = N,O{g)
Quan sét sir thay d8i mau séc cda khi trong céc 6ng nghiém va hoan thanh vao vé&
theo mau béng sau:

@

()

Téc ddng Hign | Chidu chuyén dich canbdng | Chidu chuyén dich cén bdng
fwgng (thuan/nghijch) (tod nhiét/thu nhiét)
Téng nhiét d 7 ? ?
Giam nhiét do 2 ? ?

Thi nghlém 2. Anh hwérng cia nhiét 46 dén s\ chuyén dich can bing:
CH,COONa + H,0 == CH,COOH + NaOH AHSq > 0

Chuén bj: dung dich CH,COONa 0,5 M, phenolphthalein; cbc nuwéc néng, ce

nwéc da, 3 ng nghiém.

Tibn hanh:

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

— Chia dung dich thu dwgc vao 3 6ng nghiém. Ong nghiém (1) dé so sanh, ong
nghidm (2) ngam vao cbc nuwéc da, dng nghidm {3) ngém vao céc nwde néng.

2) (1 :’ 3)
|

Nudc 84 Dung dich
CH,COONa +

phenclphthalein

Hinh 1.3. Anh hudmg cda nhit d¢ dén sy chuyén dich cén bang
CH,COONa + H,0 = GH,COOH + NaOH
Quan sét sy thay d6i mau sdc cda dung djch frong céc bng nghiém va hoan thanh
véo v& theo méu béng sau:

Tac dong Hién Chidu chuyén dich cAn bing | Chié&u chuy8n dich can bang
frgng {thudn/nghjch) {ph&n rng tod nhigt/thu nhi&t)
Té&ng nhiét d6 ? ? ?
Giam nhibt 4o ? ? ?

1



Khi ting nhiét 36, can béng chuyén dich theo chiéu lam gidm nhiét &6, tirc Ia chidu phén
tmg thu nhiét (AH3ge > 0), nghfa la chiéu fam giam tac déng cta viée tang nhigt d6 va
ngLroc iai.

2. Anh hwéng ctia ndng a6

Nghién ciru dnh hwdmng cta ndng dd dén sy chuyén djch cén bing:
CH,COONa +H,0 — CH,;COOH + NaOH

Thi nghiém nghién ctru dnh huéng clia néng d6 dén sy chuyén dich cén béng trén

dugce thire hign nhir sau:

— Cho mét vai giot phenolphthalein vao dung dich CH,COONa, l&c ddu, dung dich
¢6 mau héng nhat.

— Chia dung dich thu dwgc vao ba 6ng nghiém véi thé tich gan bédng nhau. Ong
nghiém (1) d8 so sénh, ng nghiém (2) thém vai tinh thd CH;COONa, 8ng nghiém
(3) thém mét vai giot dung dich CH,COOH. &

Tinh thé 5 o Dung dich
CH,COONa s 47 CH,CO0H
> @ ) e

Dungdich __|_
CH;COONa +
phenciphthalein \/

Hinh 1.4. Anh hudmg cda ndng a6 dén s chuyén dich cén béng
CH,COONa + H,0 = CH,COOH + NaOH
Quan sét sir thay d6i mau séc cda dung dich trong céc éng nghiém (Hinh 1.4) va hodn
thanh véo vé theo méu béng sau:

Téc ddng Hién | Chidu chuyén dich can bing | Chidu chuyén djch cAn bdng
trgng {thuan/nghlch) (ting/glam ndng do)
Tang ndng dd . ; -
CH,COONa
Ting nbng Ao 2 5 -
CH,COOH

Khi ting nbng 96 mot chét trong phén tmg thi cén bdng hod hoc bj phé v va chuyén dich
theo chiéu lam gidm ndng d6 ciia chét d6 va nguwre fai.
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. Cho cac can bang sau:
CaCO,(s) = CaO(s) + CO,(g) A HSos= 176 kJ
250,(g) + O,(g) = 2504(g) AHZoq = ~198 kI
Néu t&ng nhiét dd, cac can bang trén chuyén djch theo chidu nao? Giai thich.

9. Ester |a hgp chit hiru co d8 bay hoi, mdt e6 ester dugc siv dung lam chét tao mui
thom cho céc loai banh, thyrc phdm. Phédn @ng didu ché ester 1A mdt phén (Png
thuén nghich:

CHLCOOH()) + C,HsOH(/) = CH,COOC,H,() + H,0()
Hay cho biét can béng trén chuyén djch theo chiéu nao néu
a) Tang ndng a4 cta C,HOH.
b} Gidm néng dé ctia CH,COOC,H;.

4 eM c6 BIET
Anh hudng dlia dp sudt tdi chuyén dich cin bing:

2N0,(g) — N,0,{(9)

{miuniudd) (khiing mau)

Thi nghiém nghién cdu dnh huéng clia ap sudt d&n syt chuyén dich can biing trén Bugc thuc hign nhu sau;

L3y mt Sng xi-lanh 8yng khi NO,. By pit-tong xubng &€ [am gidim thé tich va lam tang 4p sudt trong Gng, Licndy,
mau ¢ia khi trong xi-lanh d3m hon. Sau mét thi gian, khi trong &g lai nhat mau hon (Hinh 1.5), Nhuvdy, khi téing
&p sudt, can baing trén chuyén dich theo chiéu 13m gidm s§ mol khi trong xi-lanh,

@ ¢
Hinh 1.5. Anh hudng cia ép subt dén sy chuyén dich cén béng 2NO{(g) = N,0,(g)

Khi tang &p suéit chung ca hé, thi can bdng chuyén djch theo chibu 1am gidm 4p suét,
tie fa chidu tam gidgm sb mol kil va nguye lai.

Bbi voi phan img thuén nghjch c6 t6ng h§ sé I lvong cda céc chét khl & hai vé cla
phuong trinh ho& hoc béng nhau thi trang thai c8n bang ctia hé khdng bi chuyén dich
khi thay dbi ap suét chung cua hé.

13



" 10.Cho cac can bang sau: 4 M cO BIET

2) 280, (@) * 05(a) = 2804(a) gl;?t véimc:i:a;hén ting thudn nghich xay
b) CO(g) + H,0(9) == H,(g) + CO,(g) 1a véi tbc 40 chdm thl chdit xiic tic gidp
¢) PCls(g) = Cl,(g) + PCl,(g) hé phan (ing nhanh dat t6i trang théi
d) H,{(g) + I,(g) = 2HI can bang. Chdt xic téc lam ting t8c db
)é e o) ‘é_ o . phan ting thudn va phn éng nghich véi
Ok e 56 14n bing nhau nén khng lam chuyén
can béng trén chuyén dich theo chidu nao? dich can biing.
Giéi thich.

3. Nguyén li chuyén dich c¢én bing Le Chatelier

14

Qua viéc nghién ciru cac yéu té anh hwdng dén can béng, nha hod hoc ngudi Phap
Le Chatelier {Lo Sa-to-li-&) da duwa ra mét nguyén li mang tén éng nhw sau:

M6t phan rng thu@n nghijch dang & trang thai can béng, khi chju mét tdc dpng bén
ngoai lam thay d&i ndng d8, nhiét dd, 4p suét thl can béng s chuyén djch theo chidu
lam giadm tac ddng bén ngoai dé.

Nguyén I chuyén dich can béng Le Chatelier ¢ y nghia rét I&n khi dwgc van dung vao
ki thuat cong nghiép hoa hgc. Nguwdi ta cd thé thay doi cac didu kién dé chuyén dich
cn béing theo chidu mong muén, Idm tang hiéu suét ctia phan (ng.

Vf dy: Trong e8ng nghi8p, ammonia dwge tdng hgp theo phan ting
N,(g) + 3H,{g) = 2NH;(g) AHgg =—91,8 kJ
Yéu i6 4p subt:
Theo phwong trinh hoa hoc cla phan (ng trén, khi phan &ng xay ra |am gidm sé
mol khi ctia hé. Do d6, theo nguyén |Ii Le Chatelier, khi ting &p suét thi ¢an bang trén

chuyén djch theo chigu thuan, tic la theo chiéu tao ra nhiéu ammonia hon. Thyc té,
phén (ng tng hgp ammonia thudng dwee thyre hién & ap suét khodng 200 bar.

Yéu 6 nhiét dp:

Phan (rng trén 13 phaén (ng tod nhiét. Do d6, d& can bang chuyén dich v& phia tao
thanh ammonia, cin thye hién phan &ng & nhiét 8 thdp. Tuy nhién, & nhiét do thip,
t6c @6 clia phan &ng nay rat cham. Vi vay thire té, ammonia dugc tdng hop & nhigt o
khoang 450 °C.

Ngoai ra, dé téng téc dd phan ng, ngwdi ta st dung chét xic tac la bjt Fe.
11. Trong cdng nghiép, khi hydrogen dwgc didu ché nhw sau:

Cho heoi nuwéce di qua than nung néng, thu dugre hdn hep khi CO va H, (goi 1a khi
than wort):

C(s) + H,O(g) = CO(g) + H,(g) AH35a =130 kJ {1)
Tron khi than wét véi hoi nwéc, cho h8n hep di qua chét xtc tac Fe,O4:
CO(g) + H,0(g) == CO,(g) + H,(g) AHSgq =—42 kJ {2)



a) Van dung nguyén li Le Chatelier, hdy cho biét ¢an tdc dong yéu té nhiét d6 nhw
thé nao dé céc can bang (1), (2) chuyén djch theo chidu thuan.

b) Trong thre t&, & phén &rng (2), Iwgng hoi nwéc duge 14y dw nhidu (4 — 5 14n) so
v&i khi carbon monoxide. Gidi thich.

¢) Néu ting &p suét, ¢an bang (1), (2) chuyén dich theo chiéu nao? Giai thich.

12.Trong co thé ngwdi, hemoglobin (Hb) két hgp oxygen theo phan éng thuin

nghich dwgc biéu dién don gian nhw sau:
Hb + O, = HbO,

& phdi, ndng 06 oxygen Ién nén can bing trén chuyén dich sang phai, hemoglobin
két hop véri oxygen. Khi dén cac md, ndng dd oxygen thép, ¢an bang trén chuyén
dich sang tréi, giai phong oxygen. Néu thiéu oxygen & néo, con ngudi cd thé bj
dau dau, chéng mt.

a) Van dung nguyén Il chuyén dich ¢4n bing Le Chatelie, em hay dé xuét bién phap
dé oxygen |&n ndo dwge nhiéu hon?

b} Khi I&n ndi cao, mét sé ngudi cling géip hién twong bj dau dAu, chéng mét. Dya
vao ¢an bang trén, em hay gidi thich hién twgng nay.

« Phan trng thuén nghich 1a phan (ng xay ra theo hai chiéu trai nguwee nhau trong
cling didu kién.
+ C8n bang hoé hoc [a trang théi clia phan (g thufin nghich, tai d6 tbe 66 phan
rng thusin béng téc d phan &ng nghjch.
e Bidu thirc hdng sb can bing K, ciia phan (ng thuén nghich aA + bB = c¢C +dD Ia:
¢ ._ICPD
v e
[A[BF
K¢ chi phy thugc nhiét d6 va ban chat cla phan &ng, khéng phy thudc nong do
ban d&u ciia céc chat.
Khéng bidu din néng d8 chét rin trong bidu thirc hiing sb c&n béng.

» Nguy8n If chuydn djch cén béng Le Chatslier: M&t phan rng thuén nghjch
dang & trang thai can bding, khi chiu mét tdc ddng bé&n ngoai nhwr bidn adi
ndng @9, nhiét 46, ap suét thi can béng s& chuyén dich theo chidu lam gidm
tac ddng bén ngoai 4o.

« Van dung dwege nguyén Ii chuyén dich cén bing Le Chatelier dé giai thich cac
can bang hoa hoc diéin ra trong tr nhién va trong co thé ngudi. Ap dyng trong
viéc chdm séc stie khod va gidi thich cAc hién tirgng trong tw nhién,...

» Xac dinh dugc cac yéu 16 cln tac ddng dé can bang hoa hoc chuyén dich theo
chidu mong mubdn, 1am tang higu suét phan (ng.
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MUCTIEU:

Néu dugc khi niém sy dién li, chdt dién li, chdt khong dién Ii,
Trinh bay dugc thuyét Brensted — Lowry vé acid — base.

Néu dugc khdi niém va ¥ nghia clia pH trong thiic tién,

Viét duge bidu thic tinh pH va biét cich sit dung cAc chét chi thi & xéc dinh pH bling cic chét
chi thi phé bi&n nhu gidy chi thi mau, quy tim, phenolphthaleln,...

Néu dugc nguyén tdc xéc dinh ndng db add, base manh bang phuong phép chudn d3.

Thic hién dugc thi nghiém chudn 4§ add — base; Chudn d§ dung dich base manh (sodium
hydroxide) bang acid manh (hydrochloric add).

Trinh bay dugc ¥ nghfa thyc tién can béng trong dung dich nudc ciia fon AR, Fe*+va (02,
Q:

Hinh 2.1 cho thdy gid tri pH cda dung dich mét s8 chdt théng dung. Vay pH 1&
gi? pH ¢6 dnh hudng gl d€n dii séng? Xdc dinh pH nhu thé ndo?

L ¢ »w|

4

3d 4 5 i o
Riulgu vang Nuéc Ca phé den
chudl ép

Nudcbifn Léng tng Chit tiy ria Nude X phdng NudcBmsach  Chit
triing da ning ammonia Idnuéng  théng clng

Hinh 2.1. Gi4 trf pH cila mét 56 dung dich

@ supitn L
1. Hign twrgng dién I

Tim hidu v8 s\ dién li

Thi nghiém thi tinh dén dién cla nwéc, mudi &n va dung dich muéi &n duwge thyc
hién nhuw mé ta trong Hinh 2.2.
s (1—;«:*\ /\— :

=M &

A/

= Nt __|__.JJ L8
Nudic Mudi 3n Nudc
tinh khiét tinh khiét mudi

Hinh 2.2. Thi nghiém thir tinh dén dién
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Thue hién yéu cdu:

a) Hay nhéc lai khai niém ddng dién.

b) B2n séng cho thdy dung dich NaCl dén dién, chirng 6 trong dung djch ¢6 hat
mang dién. D6 o6 thé Ia loat hat nao (electron, phan t& NaCl, cation hay anion)?

c) Hay gidi thich sy tao thanh hat mang dién db.

Qu4 trinh phan li cac chét trong nwdc tao thanh ion dwere goi 12 sir dién li. Nhibng chét

khi tan trong nwéc phan li ra cdc ion dworec goi 1& chét dién Fi.
& em co BIET
Su phan Ii ciia NaCl trong nudc

Mang tinh thé NaCl

NaCl [a hop chat ion, trong tinh thé cd cac ion Na™ va (1™ lién két vdi

nhau béng lvc hit finh dién. Nudc |a mét dung mdi phan auc. Khiche cr o
tinh thé NaC vao nudc, cic ion Na* va (I~ trén bé mit hiit cic phan tir '

nudic lal gén. Cic phan tif nudic hubng cic 48u dm vaoion Na*, csc ddu  N&"— 7, Nanmil

diong vao ion (I~ va lam yéu lién két giifa céc cation, anion trong tinh
thé va khudch tén vao nudc (Hinh 2.3).

Qud trinh trén dugc bidu di¥n mit cdch don gidn bang phuong trinh
dién li; NaCl{fag}—> Na*{aq) + CI~{aq).

2. Chét dign Il

a) Chét dién Ii va chét khong dién Ii

Tim hiéu v& chét dign I va chét khéng dién II

Phan tirH,0

x
/ v LT
J

Hinh 2.3. M6 hinh bidu dién

s(¥ phan Ii ciia NaCl trong nirdc

Két qua thir tinh dBn dién véi cac dung dich hydrochloric acid (HCI), sodium hydroxide
(NaOH), saccharose (C,,H,,0,,), ethanol (C,H;OH) duwgc trinh bay trong béang
dwéi day. Hay hoan thanh céc thong tin con thiéu trong bang vao vor:

Dung dich | Dung dich | Dungdich | Dung dich
HCI NaOH saccharose ethanol
Hién tugng Pén sdng | Pénsdng | Bénkhdng | Ban khdng
sang sang
Dung dich dén didrvkhéng dan disn ? ? ? ?
Céikhdng cb céc ion tréi déu trong ? ? 7 ?
dung dich

Chét dién lifchét khdng dién i ? ? ? ?

Thi nghiém trén cho thdy: c4c chét nhw hydrochloric acid, sodium hydroxide,...
tan trong nwdc phan li ra cac ion nén chiing 13 chéf dién li. Saccarose, ethanal,...
khéng phan li ra cac ion nén chang 1a chét khong dién Ii.
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S phan li mdt chat thanh cac ion mang dién trai déu trong dung dich dwec biéu dién
béng phuong trinh dién li.
Vi dy: NaOH(aq) — Na*(aq) + OH=(aq) ; HCl(aq)—> H*(aq) + Cl(aq).

b) Chét dién li manh vé chét dién li yéu

So s&nh kha néng phén Il trong nwée cia HCI va CH,COOH

Két qua thir tinh din dién v&i dung dich HCI 0,1 M va dung dich CH,COOH 0,1 M
cho thdy trwéng hep cée deng dung dich HCI 0,1 M béng dén sang hon.

Thire hién yéu clu sau:

Hay so s4nh sé ion mang dién trong hai dung djch trdn, tir d6 cho biét acid nao phan
li manh hon.

Dwa vao méc d6 phan li thanh céc ion, chat dién li dwoc chia thanh hai loai:
s Chét dién I manh 1a chat khi tan trong nuwére, hau hét cac phan tir chat tan déu phan
li ra ion. Céc chét dién li manh thieérng géip 12:
— Cac acid manh: HCI, HNO,, H,E0,,...
— Cac base manh: NaOH, KOH, Ca(CH),, Ba(OH),,...
— HAu hét cac mubi.
Qu4 trinh phén li clia chét dién li manh xdy ra g&n nhw hoan toan va dwec bidu dién
bing mi t&n mdt chidu.
HNO;—» H* +NO;
NaOH — Na* + OH~
Na,CO, —> 2Na* + COZ"
o Chét dién I yéu 1a chét khi tan trong nwée chi ¢6 mét phin sé phan tir chit tan phan
li ra ion, phéin ¢on lai vAn tdn tai & dang phan tr trong dung dich.
VI dy: trong dung dich CH;COOH 0,1 M, cir 1000 phan tlr hoa tan thl chi ¢é 3 phan tr
phan li thanh ion, cdn lai tdn tai & dang phén te.
Nhitng chét dién li yéu gdm cac acid yéu nhu CH,COQCH, HCIO, HF, H,CO,,... va
base y&u nhwr Cu{OH),, Fe(OH),,...
Qua trinh phén li cia chét dién li yéu 1& mdt phén (rng thuén nghijch va dugc biéu difn
bang hai niva mi t&n nguge chidu nhau
CH,COOH = H* + CH,CO0"~.

Eora,

1. Viét phurong trinh didn li clia céc chét sau: HF, HI, Ba(OH),, KNO,, Na,SO,.
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JemcomitT

Phuong trinh ion nit gon
Trong dung dich, chat dién li phan [i thanh cic ion va chinh cic ion nay tryc tiép tham gia véo phén ting hod hoc.
Do vy, phuang trinh dang ion nit gon dugk sif dung dé biéu dién cic phan ting xdy ra gilia cic chat dién li.
W du 1. Khi cho dung dich H( {chifa ion H* va {I”) téc dung vdi dung dich NaOH {chda ion Na™ va OH™), thuc té chi
xdy ra phén iing giia ion H* va OH™ theo phuang trinh ion nit gon:

H*+CH™ — H,0
Wdy 2: Khi cho dung dich BaCl, tc dung véi dung dich Na,S0,, thic t& chf x3y ra phan dng gitia ion Ba?* va S0~
theo phudng trinh ien rdt gen:

Ba2* + 503~ —» BaSO,

Phuong trinh ien rit gon cho biét ban chdt clia phan ting trong dung dich cdc chét dién .

D-'muvfr ACID-BASE CUA BRONSTED - LOWRY
1. Khai niém acid va base theo thuyét Brensted — Lowry

Cho cac dung dich: HCI, NaOH, Na,CO,.

a) Viét phuwong trinh dién li clia céc chat trén.

b) Str dung may do pH (hodic gidy pH) xéc dinh pH, mbi tneérng (acid/base) clia cac
dung djch frén.

c) Theo khéi nidm acid-base trong mén Khoa hoc i nhién & |&p 8, trong nhitng
chét cho & trén: Chét ndo Ia acid? Chét nao 1a base?

Khéi niém acid-base dé& cap & I&p 8 chi ding véi dung madi nueére va chwa phan 4nh day
dt ban chét acid/base. Nam 1923, nha hod hoc ngudi Ban Mach J. Brensted (Bron-
stét) va nha hod hoc ngudi Anh T. Lowry (Lao-ri) d& dwa ra mdt dinh nghta tdng quét
hon vé acid, base.

Thuyét Brensted — Lowry cho ring acid 18 chét cho proton (H*) va base Ia chét nhan
proton.

Vidu1:HCl + H,O —— HO" + CI

H+
Trong phan (ng trén: HCI cho H*, HCI I3 acid; H,O nh@n H*, H,O I base.
Vidy2:NH; + H,O = NHf + OH"

H+
Trong phén (rng thudn, NH; nhdn H* clia H,0, NH; 1a base, H,0 la acid. Trong phan
trng nghich, ion NHj,fr la acid, ion OH" |a base.
Vidu3:CO5 + H,0 = HCO;+ OH

H+
Trong phan (rng thuén, CO%‘ nhgn H* ciia H,0, CO%‘ la base, H,O Ia acid. Trong phan
(rng nghich, ion HCOj la acid, ion OH~ 4 base.

19
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Vidy 4:
a)HCO3 + H:O = H,0*+ CO3F

I )
Trong phan (ng thuén, HCO; cho H*, HCO; la acid, H,O A base.
Trong phan rng nghich cog- la base, H,O" Ia acid.
b} HCO; + H,0 <= OH + H,CO;4

T |

Trong phan (rng thu&n, HCOZ nhén H* tir nwée, HCOj 1a base, H,O 1a acid. Trong
phan &ng nghich H,CO, |a acid, OH" |4 base.
lon HCO;3 vira c6 thé nhén H*, vira ¢6 thé cho H*, vy HCOj3 c6 tinh chét lwéng tinh.
Phén t&r H,O ciing vira ¢6 thé nhén H*, vira cé thé cho H* nén H,O ciing & chét
Iwdng tinh.

* 2. Da vao thuyét acid — base clia Brensted — Lowry, hdy xac dinh chét nao 1a acid,
chét ndo Ia base trong céc phén (ng sau:

a) CH,COOH + H,0 = CH,C00~ + H,0*

b} §% +H,0 = HS + OH"

2. Wu dieém cia thuyét Brensted — Lowry
Theo thuyét Arrhenius, trong phén tir acid phéi c6 nguyén ti» H, trong nwéc phéan
li ra ion H*, trong phan tr base phai ¢6 nhém OH, trong nwé&c phén li ra ion OH—

Thuyét Arrhenius chi dang cho trudng hop dung mai la nude. Thuyét acid — base cla
Bransted — Lowry tdng quéat hon thuyét Arrhenius, phan t khdng c6 nhém OH nhuw

NH; hogc ion nhir CO3™ cling 1a base.

Zemco BiET

Thuyét acid-base clia Bransted — Lowry con c6 thé€ mé& ring d6i véi nhiing phan ting acid — base trong dung méi
khbng phai nuidc, VI dy, perchloric acid (HCIO,) trong dung mdi acetic acid (CH,CO0H), xdy ra phdn éng:

HQ0, + CH;C00H = (107 + CH,CO0H;
Trong phdn ting trén, HCIC, la acid Vi [a chdt cho H*, cbn CH,COOH la base v1 Ia chdt nhan H.

() KHAI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
& Em co BIET

Tich s& ion ciia nudc (K,,) ™

Trong dung dich nudic, tch s§ K, = [H*1-[0H] [a mft hang 56, chl phy thubc vao nhit 46 va dwge goi la tich s6 ion
clia nuéc. § 25 °C, Ky, = 10714, tuy nhién gid trf ndy c6 th& dugc diing khi nhigt 4§ khiing khac nhiéu véi 25 °C.

DA véi nudc tinh khiét: [H*] = [OH-] = ¥10-%= 107 (mol/L).

) Trong ki higu Ky, w 1 viét tit clia tir tiéng Anh: water {nLrérc).
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1. Khai niém pH
Ndng dd ion H* hoéic ion OH™ dwec ding dé& dénh gié tinh acid hoéc tinh base cla céc
dung dich. Tuy nhién, néu cac dung dich ¢6 ndng dd H*, ndng d& OH- th4p, chung I&
nhitng s6 c6 s6 m{ 4m hodc ¢d nhiéu ch( sb thap phan. V1 vay, dé tién sl dung, ngudri
ta dung dai lwgng pH v&i quy wdc nhw sau;

pH = - Ig[H*] ho#c [H*] = 10-PH
Trong d6 [H*] Ia ndng d% mol cla ion H*.
Néu dung dich ¢6 [H*] = 102 mol/L thi pH = a.
Vi dy: [H*] = 1072 mol/L thi pH = 2.
M@i trrdrng acid 18 méi trudrng ¢b [H*] > [OH™] nén [H*] > 10~7 mol/Lhay pH < 7.
Mbi treérng base 1& mai tredrng ©6 [H*] < [OH-] ndn [H*] < 10~7 mol/L hay pH > 7.
M@i treérng trung tinh 18 mai trerérng ¢6 [HY] = [OH"] = 10~ mol/Lhay pH = 7.
Thang pH thuéng ding c6 gia trj tie 1 dén 14.

[H ] 1 0— 0—14

" R

1M 12 13 14

A

acid trung tinh base >

3. Mot loai dAu gdi dAu cd ndng dé ion OH- 12 10-517 moliL.
a) Tinh ndng d6 ion H*, pH clia loai dAu gdi néi trén.
b) Méi treéng cha loai ddu gdi ddu trén 1a acid, base hay trung tinh?

4. MGt hoe sinh 1am thi nghiém xac dinh d3 pH clta dat nhw sau: Liy mdt legng dét
cho vao nwéec roi loc lay phan dung djch. Ding may pH do dwgc gia tri pH Ia 4,52.

a) Hay cho biét méi trwrng clia dung dich la acid, base hay trung tinh.
b) Loai dét trén dweoc goi 1a dit chua. Hay d& xuét bién phap dé gidm dé chua, ting

dd pH clia dét.
5. pH clia dung dich nao sau day cé gia tri nhd nhét?
A. Dung dich HCI1 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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Y nghia cda pH trong thiee tién

Chi 56 pH ¢6 ¥ nghta to Iévn trong thie tidn, pH ¢6 lién
quan dén sic khoé cla con ngudi, sy phét tridn cla
ddng vét, thyee vét, ...

Nucc bot

" DH=6,0-74

Jemco BIET

Chl s§ pH trong nudc tiéu
thuding trong khodng 4,8 —7,0.
Néu pH nuéc tidu cao trén
8,0, bénh nhan 6 thé dang
mdc mit 56 bénh nhu sdi
thdn, nhiém tring dutng
tiét niéu,...

Midu
pH=73-7,4 Néu pH nudc tiéu thdp dudi
Nuéc tidu Dad 5,0, nudc tiéu 6 tinh add hon
PH=48-7,0 e binh thudng, bénh nhan c6 thé
o — T dang mdc bénh tiéu dudng,
pH=4,0-7,0 tigu chdy, mdt nuéc,....
Rudtgia

pH=55-7,0

Hinh 2.4. Chi 86 pH ctia céc dich trong co thé (1
Trong co thd clia ngwdri, mau va céc dich clia da day, mat,... ddu cb gia trj pH trong
m&t khodng nhét dinh. Chi 86 pH trong co thé ¢6 lién quan dén tinh trang src khoé.
Néu chi s6 pH ting hodc gidm dot ngdt, khdng ndm trong gidi han cho phép thi ¢6 thé
la dau hiéu ban dau cia bénh li, ngwdi bénh can dwee kham dé fim ra nguyén nhan.
Mot sb dong vat séng dwéi nuwedc cBn méi tredng cb gié trj pH thich hgp, vi dy: tdm va
ca wa sbng trong méi tnrérng nwée cb pH khodng 7,5 — 8,5.

Mét sb loai thwe vat chi phét trién 18t trong a4t c6 gi4 tri pH thich hop, vi du:

Céay ché Cay lta Cay ca chua
pH 45-55 55-6,5 6,0-7,0

Trong d&i séng hang ngay, cac san pham nhw dau gdi, x4 phdng, kem duéng da,...
cling déu can c6 gid trj pH trong mdt khodng nhét dinh d& an toan cho ngwéi siv dung.

" 6. Po pH clia mdt coc nwdc chanh dugc gia fri pH bang 2,4. Nhan dinh nao sau day
khéng dang?

A. Nudc chanh cé mbi trwedrng acid.

B. Nong dé ion [H*] clia nwéc chanh 1a 10724 mol/L.

C. N&ng a8 ion [H*] ctia nwée chanh 12 0,24 mol/L.

D. Néng d6 cla ion [OH] clia nuéc chanh nhd hon 10~ mol/L.

7. Nuwéc Javel (chira NaCIO va NaCl) duge ding lam chét ty rira, khir triing. Trong
dung dich, ion CIO™ nhan proton clia nieéc dé tao thanh HCIO.

a) Viét phwong trinh hoa hoc clia phan (eng xdy ra va xac dinh chét nao la acid, chét
nao la base trong phan (¢ng trén.

b} Dwa vao phan (rng, hdy cho biét mdi trvdrng clia nuéc Javel I3 acid hay bass.

{1) Ngudn; Expert Opinien on Drug Metabolism & Toxicology.
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4. Xac djinh pH

Gia trj pH clia dung dich dugc xac dinh gén ding baéng céch str dung chét chi thj
acid — base. Khi ¢in x4c djnh gia trj pH chinh xac hon, ngudi ta s& dung may do pH.

Chét chr thj acid — base |a chét c6 mau séc bién dbi phy thudc vao gia trj pH ciia dung
dich. Mat sb chét chl thi nhwr gidy pH, gidy quy, phenolphthalein ¢6 mau sic thay ddi

trong cac khoéng pH khac nhau (Bang 2.1).

Béng 2.1. Mau coa giay pH, gidy quy va phenolphthalein trong dung dich & céc khoang

pH khéac nhau

Gidy quy

Phenolphthalein

pH=28

Mau hdng

b | HEID

Lam chét chi thj mau tir hoa d3u biéc/bép cai tim

Chuén bj:

— Hoa d4u biée (khodng 50 g) hodc bap cai tim thai nho (khoéng 100 g).

— Cbc thuy tinh 250 mL, nwdc sbi, dGa thuy tinh, Iediivi Ige.

— Céc cbe (da dwgc dan nhin) dygng gidm &n, nwéc C sdi, nudc riva bat, nwdc

soda, nwdc mubi.

— Giéy pH hodc méy do pH.

Tién hanh:

— Ngam khoéng 50 g hoa dau biéc/100 g bap cai tim da dwec chuén bj vae 100 mL
nwée s6i trong khodng 10 phat. Loc béng Iwéi lec hodic vai lge, thu duwge dung
dich. Dung dich nay dwoc sir dung l1am chét chi thi.

— Duang may do pH (hodc gidy pH) xac dinh pH clia cac dung dich.

— Cho vai giot chét chi thj IAn lwgt vao cdc dung dich: gidm &n, nuéc C sii, nwdc
riva bat, nwdc soda, nwéc mudi va khuay déu. Quan sat sy doi mau cla cac

dung djch.
Hoan thanh thdng tin theo miu béng sau vao vo:

Gi&m &n Nuwé&e Nuwéc Nwéc Nwére
C sui rira bat soda mudi

pH 2 ? ? ? ?

Mau ctia chét chi thj ? ? ? ? ?

M&i tnréng : :

7 ; ? 7

acid/base z z
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Ch&t chi th] mau trong tw nhién

Hoa d3u bié.'., hoa cdm td céu, hoa dam but, bip c3i tim,... <6 chiia cic & @

hap chét hilu <0 mang méau va mau séc clia ching thay ddi theo pH clia
mdi truting nén c6 thé si dung chiing lam chat chi thi mau. Hoa dau bléc

V¥ dy: sac t6 tao mau ddc trung cho hoa d3u bidc 3 cic hop chdt thudc o
nhém anthocyanin, mét trong nhiing cht chding oxi hod ty nhién. § mdi m
trudng pH nhé han 7 (mdi trubng acid), anthocyanin chuyén sang mau d6

tim, & méitruong pH 16n hon 7 (mbi trubmg base) chiing chuyénsangméu  Hoa dam but

4 Em coBIET

Bip cal tlm

Hoa cim td ciu

xanh sam. Hinh 2.5. Mgt s6 lodi thire vaf

©
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c6 thé sir dyng Iam chét chl thj méu

SU THUY PHAN CUA CAC ION

Cho cac dung dich sau: Na,CO,, AICI,, FeCl,.
1. Ding gidy pH x4c dinh gi4 tri pH gan dung cla cac dung dich trén.
2. Nhan xét va gidi thich vé mdi trwdng cla cac dung dich trén.

Khi tan trong nwéc, mudi phan li thanh céc ion. Phan (kng gilra ion vé&i nwée tao ra céc
dung dich ¢6 mdi trirdrng khéc nhau dugre ggi 1a phén (ng thuy phan.

VI dy 1: Trong dung dich Na,CO,, ion Na* khéng bj thuy phan, cdn CO2- thuy phan
trong nwée tao ion OH~ theo phwong trinh:
CO3™+ H,O = HCO; + OH~
Vi véy, dung dich Na,CO; cé méi trwdng base. Na,CO, dugc sir dyung trong cdng
nghiép thye ph&m, dét, nhudm, cdng nghiép thuy tinh, silicate,...
Vi dy 2: Trong dung djch AICI, va FeCl,, ion CI~ khdng bj thuy phén, cac ion ARt va
Fe®* bi thuy phéan trong nwéc tao ion H theo phurong trinh & dang don gidn nhw sau:
AR + H,0 = AI(OHP* + H*
Fe* + H,0 = Fe(OH)?* + H*
Vi vay, dung dich AICL,, FeCl, ¢ mdi triéng acid. Trong thyc té, céc loai dat ¢ chira

nhigu ion AB*, Fe3* co gia tri pH thap hay con goi la dat chua. Bé khir chua, nguei ta
bén vbi cho dét.

Céc mudi nhdm va sét, vl dy: phén nhém ((NH,),S0,.Al(SO,),.24H,0) va phén st
{(NH,),S0,.Fe,(S0,);.24H,0) dugc sl dung [am chét keo ty trong qué trinh xiv If
nude, ding 1am chit cAm mau trong cdng nghiép dét, nhudm, hoc 1am chét két dinh,
chéng nhoé trong cong nghiép giay,...



o CHUAN B0 ACID-BASE
1. Nguyén tic

Chuén d§ 1a phuong phap xdc dinh ndng dd cla mdt chét bding modt dung dich chuén
@4 biét ndng d6. Dwa vao thé tich clia cac dung dich khi phan (rng vira 0 véi nhau,
xac dinh dugc ndng d6 dung dich chét cAn chudn 8.

Trong phéng thi nghiém, ndng d6 cla dung dich base manh (vi dy NaOH) dugc x4c
dinh bing mét dung dich acid manh (vi dy HCI) d3 biét trixyc ndng 35 mol dya trén
phan &ng: NaOH + HCl — NaCl + H,0O

Khi c4c chat phan ¢ng vira dd véi nhau, sé mol HCI phan (ing bang s6 mol NaOH.
Ta cé: Vhe-Cuc = Vnaon -Cnaon

Trong 4o6:

Ciici V2 Cpaop 180 Ivgrt 12 ndng d6 mol clia dung dich HCI va dung dich NaOH;

Vhor Y& Viaon 1&n It 13 thé tich clia dung dich HCI va dung dich NaOH (ciing don vi do).
Khi bit Vy,c Vigaop 10NG Qué trinh chuln @6 va biét C,,c, 8 tinh duge Cyuop

Thei diém dé& két thic chudn dd dwoc xac dinh bang s ddi mau cia chét chi thi
phenolphthalein.

2. Thye hanh chudn @ acid - base
Chuan bj:
— DungdichHCI 0,1 M; dung dich NaOH néng dd khodng 0,1 M; dung dich phenolphthalein.

— Pipette 10 mL; burette 25 mL; binh tam gidc 100 mL; binh tia nwde cét; gia d&; kep
burrete.

Tién hanh:

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

— Cho dung dich NaOH vao burette, diéu chinh dung djch trong burette v& mrc 0.

— M& khod burette, nhé tirng gigt dung dich NaOH xu#ing binh tam giéc (lac d&u trong
qué trinh chuén d8) dén khi dung djch xuét hidn mau hdng nhat (b8n trong khoéng 10
gidy) thi dirng chun d4.

— Ghi lai thé tich dung dich NaOH d3 dung.
Tién hénh chuén 04 it nhét ba lan, ghi s6 lidu thire nghiém va hoan thanh vao vé theo

méu bang sau:
Vi (ML) Vinaow (ML) Vib naon (ML) Cnaon (MolL)
Thi nghiém 1 ? ?
Thi nghiém 2 ? ? ? ?
Thi nghiém 3 ? ?




|
1 T1 5
2 2 L ﬂ’; 1
S
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Hinh 2.6. Chudn 86 dung dich NaOH bding dung djch HC!  Hinh 2.7. Thao téc khi chuéin d6
Liruy:
— Tranh d& céc hoa chét nhw dung dich HCI, dung dich NaOH bén vao tay, mét.
— Céc dyng cy thuy tinh (binh tam gidc, burette, pipette,...) d& v, cin can than.

" 8. Néu mit sb didm cin cha y trong qua trinh chudn dg.
9. Néu mét s6 nguyn nhan o6 thé diin dén sai s trong qua trinh chuén db.

+ Qud trinh phan li cac chét trong nwrére tao thanh cédc ion dwec goi 12 sirdién fi.
Nhitng chét khi tan trong nwéc phan li ra cac ion duoc goi la chét dién i,
Cac chat khi tan trong nwéc khdng phan li ra cac ion dwgc goi la chat khong
dién li.

s Chét khi tan trong nweéc phén li hoan toan thanh céc ion Ia chét dién li manh.

s Thuyét Brensted — Lowry v8 acid-base: acid Ia chét cho proton (H*) va base
|& chét nhan proton.

» Bidu there tinh pH: pH = - Ig[H*] hodc [H*] = 10-PH.

o Chét chi thi acid — base 14 chat ¢6 mau séc bién adi phu thudc vao gia
tri pH cla dung dich. Cac chét chi thj thdng dyng gbm c6: gidy quy,
phenolphthalein, gidy pH.

+ Phan (rng gilra ion v&i nwéc dugce gei la phan (rng thuy phan.

o Chuén d6 la phwong phéap xac dinh néng dd clia mét chat béang mét dung
dich chuén da biét ndng do.

o T IAm chét chl thj mau bang c4c nguyén lidu d& kiém nhw hoa d3u biée, bap
cai tim,...

¢ Van dung kién thirc vé pH trong co thé ngudri & bo vé, cham séc sirc khoé.

e Xac dinh pH trong mdi trwdng (dat, nudc), tr A6 c6 gidi phap cdi tao mdi
trrrng hodc lwa chon gidng cdy trong, vat nudi phuc vu cho san xuat nong
nghiép, nudi trong thuy san.

« Biét Ira chon, sir dyng dwgc phdm, mi phdm, chét tdy riva c6 pH thich hgp
dé bdo v& sirc khoé.

» X&c dinh dwge ndng dd dung dich acid — base bing phwong phap chuln ds.

26



3 ON TAP CHUONG 1

@HE THONG HOA KIEN THUC
1. Can bang hoa hec

Phan img mft chiéu Phan gng thuan nghjch
aA+bB—cC +dD aA+bB—cC+dD
Phén Png chi xay ra mét chidu ttr chét ddu Trong ciing didu kién, phan (rng x3y ra theo
tao thanh san phém. hai chidu tréi ngwree nhau.

Trang théi can bing A néng d§ céc chat trong hé phén (ng khéng dbi.

eror
* [APBP
Trong dé: [A], [B], [C], [D] 1a ndng &6 mol cua cac chét & trang théi
can bang.
Chét rén khéng duwa vao bidu thic tinh K.
K¢ chi phy thugc vao bén chét clia phdn (ng va nhiét d8.

Héng sb can bing

Céc yéu t6 4nh hwdng

@én can béng ho4 hoc Nhigt 6§, nbng a9, &p suét.

M@t phan (ng thuén nghjch dang & trang thai can béng, khi chju mdt
tdc déng bén ngoai nhw bién ddi nhiét 46, ndng A6, dp suét thl can
béng s& chuyén dich theo chidu lam gidm thc ddng bén ngoai d6.

Nguyén I chuyén dich
can bang Le Chatslier

2. Can bing trong dung dich nwéc

Sir dién li Thuyét acid — base
Qué trinh phén li ¢dc chét trong nude tao thanh ion. ca Brensted — Lowry
Chét dién li manh: acid manh, base manh, hau hét mudi. | Acid la chét cho proton.
Chét dién li yéu: acid yéu, base yéu. Base la chét nhan proton.
Chét khang dién li: niréc, saccharose, ethanol,...

pH = =Ig[H*] hodc [H*] = 10—7H

[H+] 10- 10—7 10—14
L . :
— hﬂﬁ — ﬂhhhﬂhh
pH 5 6 11 12 13 14
e acld truntj’ tlnh base o

Trong dung dich nwérc, mot 8 ion nhw A%, Fe?* va CO%~ phan &ng véi nwéc tao ra cdc dung
dich c6 mdi treérng acid/bass.

27



«) LUYEN TAP

CAu 1. Hang s6 K. cla mft phan &ng phy thudc vao yéu té nao sau day?
A. Ndng d5. B. Nhiét 49. C. Ap suét. D. Chét xdc tac.

Cau 2. Thém nwéc vao 10 mL dung dich HCI 1,0 mol/L & dwere 1 000 mL dung dich A.
Dung dich méi thu dwoc c6 pH thay ddi nhw thé nao so véi dung dich ban diu?

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

C. pH ting gép doi. D. pH tang 2 don vij.

Céu 3. Tinh pH cla céc 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 bidu thirc hang sb can bang K, cho céc phan trng sau:
a) 280,(g) + O,(g) = 2804(g)

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

c) AgCl(s) = Ag(aq) + Cl(aq)

Céau 5. Cho can béng hoa hoc sau: H,(g} + 1,(g) = 2HI(g) AHSgs =—9,6 kJ
Nhén xét ndo sau day khéng ding?
A. Khi tang nhigt 5, can bang trén chuyén dich theo chiéu nghich.
B. O nhiét 35 khéing ddi, khi t3ing 4p suét thi can béng khéng bj chuyén dich.
C. O nhiét 4§ khong ddi, khi téing ndng 6 H, hodc I, thi gié tri hang sb cén béng téng.
D. & trang thai can bang, t6c d8 phan &ng thuZn béng téc 8 phan tng nghijch.
Cau 6. Xét phan (rng xay ra trong 16 luyén gang:

Fe,04(s) + 3CO(g) = 2Fe(s) + 3CO,(g) AHO <0
Néu cac yéu t6 (ndng dd, nhiét do, ap suét) can tac ddng vao ¢an bang trén dé can bang
chuyén dich vé bén phai {lam téng hiéu suat ciia phan (ng).
Cau 7. Cho cén béng ho4 hgc sau:

CO(g) + H,0(g) = Hy(g) + CO4(g)

O 427 °C, hang s& can béng K, = 8,3. Cho 1 mol khi CO va 1 mol hoi nudc vao binh kin
dung tich 10 lit va gitr & 427 °C. Tinh néng d6 cdc chét & trang thai can béng.
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4 NITROGEN

MUC TIEY;

—  Phdt biéu dugc trang thdi tu nhién cla nguyén t§ nitrogen.

— Giai thich dugc tinh tro clia don chét nitrogen & nhiét d6 thudng thdng qua lién két va qid tri nédng
lugng lién két.

— Trinh bay dugc sy hoat dong ciia don chat nitrogen & nhiét 39 cao 36i véi hydrogen, oxygen. Lién hé
qud trinh t30 va cung cdp nitrate cho ddt tir nuGc mua.

— Gidl thich dugc cdc ting dung cia don chdt nitrogen khi va 16ng trong sdn xudt, trong hoat déng
nghién cu.

Trong cdng nghiép, don chdt nitrogen két hop véil hydrogen tao thanh ammonla 1d mét hop chét quan trong
[ trong sdn xudt phdn bén, hod chdt.

Tal sa0 phdn (ing trén cdn thuc hign & nhigt 33 cao? Don chdt nitrogen ddéng val trd gl trong phén ing d67

P TRANG THAI TU NHIEN
" Néu irng dyng thyec tién clia khi nitrogen va diém tiéu Chile ma em biét.

Trong khi quyén Trai Dét, nitrogen 12 nguyén t6 phd bién nhét, chiém 75,5% khéi lvgng
(hodc 78,1% thé tich) va tap trung chii yéu & tang doi lwu.

Trong vo Trai Dat, nguyén o nitrogen ton tai tap trung & mot sd mo khoéng duéi dang
sodium nitrate (thwérng goi 14 diém tidu Chile).

Nguyén t6 nitrogen c6 trong tit ca co thd ddng vat va thwe vat, 13 thanh phin cdu
tao nén nucleic acid, protein,... Trong co thé ngui, nitrogen chiém khodng 3% khéi
Ilrong, divng thir twr sau oxygen, carbon va hydrogen.

Nguyén t& nitrogen t8n tai trong tw nhién v&i hai ddng vi b&n 1a 14N (99,63%) va
16N (0,37%).

& em c6 BIET

Bénh gidm dp cia the l&n

Khi I3n sdu dui nudc, ap sudt khdng khi trong budng phdi ting lam lugng
nitrogen hoé tan trong miu ting. Trong qud trinh di chuyén Ién mt nuéc,
ap sudt gidm din. Néu ngudi th I3n di chuyén lén mat nudc qua nhanh,
nitrogen khdng kip chuyén dén va thodt ra & phdi, s& tac thanh cic bot khi
trong mach mau. Cac bot khi nay lam tic mach mau hodc chén ép vao day
than kinh, gdy dau khdp, té liét hodc ti vong. Hinh 4.1. Tho

=

n bién |
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{0 cAu TA0 NGUYEN TU, PHAN TU
1. C4u tao nguyén tir

Nguyén t& nitrogen & 6 sb 7, nhém VA, chu ki 2 trong béng tudin hoan. Nguyén tir
nitrogen ¢ 40 4m dién Ién (3,04). Nitrogen 13 phi kim dién hinh.

Nitrogen tao ra nhiéu hgp chét véi cac sb oxi hod khéc nhau tir —3 dén +5. Cac sb oxi
hoé thung gép clia nitrogen dugc biéu dién & truc sb oxi hoa dudi day.
—2 g0 1 % *F H A3
N,

1. Sap xép céc hop chit sau vao vi trl twong (Png trong truc bidu dién sb oxi hoa clia
nitrogen: NO, N,O, NO,, NH,, HNO,,, HNO,, NH,Cl, KNO,, NaNO,.

2. Dyra vao tryc bidu dién s6 oxi hoé cla nitrogen dé gidi thich nitrogen ¢6 ¢ tinh oxi
hoa va tinh khir. Viét mot qua trinh oxi hoa va mét qua trinh khir d& minh hoa.

2. C4u tao phan tir

Phan t nitrogen gdm hai nguyén ti¥, lién két v&i nhau bang lién két ba (1 lién két o va
2 lién két ). Phan tlr nitrogen c6 néng Iwgng lién két Ién (845 kJ/mol) va khéng cé cic.

1. Viét cdng thirc electron, cbng thikc Lewis va cfng thirc chiu tao cla phén tir
nitrogen.

2. Tir cAu tao phan tir, hily cho biét tai sao phén tlr N, ¢6 nang lweng lign két ion.
Dy dodn vé kha n3ng hoat ddng hod hoc cla nitrogen & nhiét d6 thuéng.

(D) TiNH cHAT VAT Li

¢ didu kién thwéng, nitrogen la chat khi, khong r
mau, khéng mui, khéng vi, khd hoa 1dng (hoa ldng &
—196 °C), tan rat it trong nwéc (1 lit nwére hoa tan duwgc Q

0,012 Iit khi nitrogen). Khi nitrogen khéng duy tri su 4
chdy va sy hd hap. ‘

1. Dyra vao turong tac van der Waals, hdy gidi thich tai

Hinh 4.2. L trir £& béo géc
sao don chét N, kho hoa I6ng va [t tan trong nwéc. trang nitrogen kng

(D) TiNH CHAT HOA HOC

O nhiét do thudng, nitrogen kha tro; & nhiét dd cao, nitrogen trr nén hoat ddng hon.
Nitrogen thé& hién ca tinh oxi hoé va tinh kh.
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1. Téac dyng v&i hydrogen

& nhigt 4§ cao, ap sufit cao va cb xic tac, nitrogen
ho4 hop trc tiép v&i hydrogen, tao thanh ammonia.
Pay 14 qua trinh quan trong nhét dé san xuét ammonia,
thuwé&rng goi la qua trinh Haber-Bosch (Ha-bo Bét), dwoc
phat minh b&i nha hod hoc Fritz Haber (Phér-rit Ha-bo)
va dugc phét trién béi kT s Carl Bosch (Can B6t).
Qua trinh Haber-Bosch dugc thyee hién & quy md cdng
nghiép tlr ndm 1913:
N,(g) + 3Hy(0) =B 2NH )

Zemc6 BiET

Quy trinh Haber-Bosch

Quy trinh Haber-Bosch la mét
chia khod quan frong trong
cing nghip san xudt phén
bén, gilip ddm bdo an ninh
luong thuc tean cdu.

Hién nay, quy trinh Haber-
Bosch van dang tiép tuc dudc
nghién ciu, c3i tién theo
hudng tim kiém nhiing xiic téc

hiéu qud hon nham lam gidm
nhiét d6 va gidm ap sudt clia
phén (ing tong hop ammonia.

Phén (rng tbng hop ammonia 13 qua trinh trung gian
quan trong dé san xuét nitric acid, thudc nd, dam nitrate,
urea, ammophos,...

2. Tac dung v&l oxygen

O nhiét 3 cao trén 3 000 °C hodc c6 tia Ilra dién, nitrogen két hop véi oxygen, tao ra
nitrogen monoxide (NO) v&i hiéu suét rat thap.

N,(g) + O5(g)——2NO(g) AH° = 180,6 kJ.

Trong tr nhién, phan (ng trén xay ra trong nhitng con mwa dong kém sdm sét, khdi
d4u cho qué trinh chuy8n hod tir nitrogen thanh nitric acid. Nitric acid tan trong nwéc
mura va phan li ra ion nifrate (NO,) 1a mét dang phan dam ma cay tréng hép thu dwoe
@& sinh tredng, phét trién.

Qua trinh tao va cung cAp dam nitrate cho dat tir nréc mwa dugc bidu dién theo

so db:
N,— 22, NO 225 NO, 2% 5, N, — > H* +NO;

Trong thiwe té, phén &rng hoé hop gitra nitrogen véi oxygen thudng xay ra ddng thdr voi
qua trinh d8t chaéy nhién ligu & nhiét dd cao bang khéng khi. Cac hoat ddng giao théng van
tai va s&n xuét cdng nghiép 1 nguyén nhan chinh gay phét thai cAc oxide clia nitrogen vao

khi quyén.

2. Trong phuong trinh hod hec ciia phdn (ng tdng
hgp ammonia, hdy xac djnh cac nguyén tlr cb s
thay adi s& oxi ho4 va vai trd chia nitrogen.

3. Trong phwong trinh hoa hoc clla phan ng gilka
nitregen v oxygen:

a) Hay xac dinh cac nguyén tl c6 sy thay ddi s oxi hoa.

b) Tai sao thirc té khdng st dyng phan (rng nay dé tao
ra NO, mdt hgp chét trung gian quan trong trong
cOng nghiép san xuét nitric acid?

4. Viét cac phuong trinh hoa hgc minh hoa qua trinh
hinh thanh dam nitrate trong t nhién xuét phéat
nitrogen.

Jemco mier

Mét 56 vi sinh vat chuyén hod
nitrogen thanh phan dam, tich
luy tai cic ndt sdn & ré cly ho
@ddu. Qué trinh ndy gbp phdn
cai 130 vé bé sung dinh dudng
cho 44t trlng,

r8 cay ho d5u

31



<D UNG DUNG

Tac nhan lam lanh (Png dung Tao khi quyen tro
Téng herp ammonia cua nitrogen Bé&o quan thwc phdm
Swu tAm mét sb hinh &nh dé bdo céo, thuyét trinh v (rng dung clia nitrogen trong

thie tién. ST dung céc tinh chét vat Il va hod hoc dé gidi thich co s& khoa hoc clia
cac (rng dung nay.

5. a) Tai sao nitrogen I6ng dwoc ding d8 bao quan miu vat phdm trong y hgc?
b) Tai sao dung khi nitrogen dé 1am cang v bao bl thye phdm ma khéng ding
khéng khi?

Zemcopier

Ung dung clia nitrogen Iéng trong y t€ va cdng nghé thye ph&m

Nitrogen Iéng lam m8 bj d6ng béng ngay khi tifp xtic nén duge diing diéu trj myn cdc va mdt sd bénh ngoai da.
Nitrogen ldng dugc phun vao vd bao b, sau 86 gén kin, nitrogen bi&n thanh thé khf lam cing v bao bl, viia bao vé
thyc phém khi va cham, vira bdo quan dugc thiic phdm.

« Nguyén t6 nitrogen ton tai trong t¥ nhién & cé dang don chat (trong khi
quyén) va dang hgp chét (nitrate, protein, nucleic acid,...).

» Hai nguyén t& trong phéan tl nitrogen lién két v&i nhau bang mdt lién két ba
bé&n vikng nén don chét nitrogen kém hoat ddng hoé hoc & nhiét 46 thwdrng,

hoat ddng hod hoc manh hon & nhiét dd cao. Pon chét nitrogen thé hién
cé tinh oxi hoa (tdc dung v&i hydrogen) va tinh khir (tdc dyung v&i oxygen).

¢ Nitrogen c6 nhidu (ng dung trong cdc nganh sén xuét hoa chét, bdo quan
thuee phdm, dwroc phdm, miu vat phdm y té,...

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

s Gidi thich dwgc cac (ng dung cia don chét nitrogen & th8 khf va thé 16ng
trong bdo quén thwe pham, dugc phdm, méu vat phdm y té.
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g AMMOHNIA - MUOI AMMONIUM

MUCTIEU:

—  Mb 3 dugc cdng thifc Lewis va dang hinh hgc cila phdn t ammonia,

— Tir cdu tao <la phan tit ammonia, giai thich dugc tinh tan, tinh base, tinh khi. Viét dugc
phuong trinh hod hoc minh hoa.

— Van dung dugc kién thic vé cin bing hoa hoc, ti d@ phan iing, enthalpy che phén iing
téng hgp ammonia tir nitrogen va hydrogen trong qud trinh Haber.

— Trinh bay dugk tfnh chdt co ban clla mu6i ammenium va nhgn biét ion ammonium trong
dung dich.

— Trinh bay duc Gng dung cla ammonia; ammonium nitrate va mét s& mudi ammonium tan.

— Thu hién dugc (hodc quan st video) thi nghiém nhdn biét dugc ion ammonium trong
phan dam chifa ion 2ammenium.

v Tir ammonia, théng qua phdn Ung ndo ¢é thé sdn xudt phdn dgm chda ion ammonium? Ammonia
| ddng vai trd gi trong phdn ing 467

&) AMMONIA
1. CAu tao phéan tir

1. Viét c¢du hinh electron clia cac nguyén tir H (Z = 1) va N (Z = 7).
2. Trinh bay cac bwérc lap cong thirc Lewis clia phan tlr ammonia.

Phé&n tir ammonia dwgc tao bdi mét nguyén tr nitrogen lién két véi ba nguyén tir
hydrogen va ¢6 dang hinh hoc 12 chép tam giac:

H—N—H /N
| H” | ™H
H H
a) b)

Hinh 5.1. Céng thiac Lewis (a} va dang hinh hoc (b) cde phén fr ammonia
Dic diém cu tao cla phan t& ammonia:

— Nguyén ti¥ nitrogen con mbt cip electron khdng lién két, tao ra viing ¢6 méat dé dién
tich am trén nguyén tlr nitrogen.

— Lién két N-H phan cic, cép electron diing chung léch vé nguyén tlr nitrogen [dm cho
nguyén t hydrogen mang mét phan dign tich duong.

— Lidn két N-H twong dbi bén vé&i nang Iwgng lidn két 13 386 kJ/mol.
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' 4. Tu dc gidm ciu tao clia phan tir ammonia, héy giai thich tai sao cac phan ti
ammonia ¢6 kha ning tao lién két hydrogen manh véi nhau.
H H

H
---H—\N---H—>N H—\N---

7
H H H

Hinh 5.2. Lién k8t hydrogen gitra c&c phén tr ammonia

2. Tinh chét vat Ii

Ammonia tAn tai & ca trong méi treding dAt, nwée, khéng khl. Trong co thé nguwdi,
ammonia duoc tao ra trong qué trinh chuyén hod thirc 4n chira protein.

O didu kign thudyng, ammonia tbn tai & thé khi, khdéng mau, nhe hon khdng khi, mui
khai va xéc. Ammonia tan nhiéu trong nudc. O diéu kién thwdng, 1 lit nwde hod tan
dwgc khodng 700 lit khi ammonia. Ammonia dé hod I16ng (hoa I6ng & —33,3 °C) va dé
hoé4 rén (hoé rén & —77,7 °C).

iz

% 3, Hay giai thich tai sao ammonia tan t6t trong nwére.

3. Tinh chét hoé hoc
a) Tinh base

Trong cong nghiép, phan &ng gilra ammonia v&i acid duwgc dung dé san xuat
phén bén:

NH, + HCI— NH,CI
NH; + HNO, —» NH,NO,

Xdc dinh chét cho, chat nhéan proton trong mdi phan eng trén. Ding mdi tén dé biéu
dién s cho, nhan do.

Trong dung dich, mdt phan sé phan t* ammonia nhan & Em co BIET

proton clia nrére, tao thanh ion ammonium (NHj): Ammaphos 13 mét loai phan
J H ] bén phic hgp, cung cip déng
NH3+ H,O = NHj;+ OH" thdi hai nguyén 16 nitrogen

Dung dich ammonia ¢6 méi truwérng base yéu, lam va  phosphorus  cho  cdy

o B . frong. Thanh phdn chinh cla
quy tim chuyén mau xanh, phenoclphthalein chuyén ainoshes I <3 dhlin o

mau hong. ¢éic phan dng:
O thé khi, ammonia cling c6 khé néing nhan proton, thé  NH; + HsP0, — NH,H,P0,
hign tinh chét cla mdt base Bransted-Lowry. INH;+ H3P0, —>(NH, );HPO,

VI dy: NHs(g) + HCI(g) — NH,CI(s)
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b) Tinh khir

Trong phén tlr ammonia, nguyén 1 nitrogen co s6 oxi hoa —3 (s6 oxi hoa thap nhét clia
nitrogen) nén ammonia thé hién tinh khir.

Khi dét chay trong oxygen, ammonia chay v&i ngon [ra mau vang.
4NH, + 30, -5 2N, + 6H,0
Trong cbng nghi@p, phan (rng gilra ammonia va oxygen dwegc thre hién & nhidt 4§
800 °C — 900 °C v&i xlc tac Pt.
4NH, + 50, 5> 4NO + 6H,0
Phén ¢ng trén la giai doan trung gian quan trong trong J em coO BIET
?gi ;::::)sén xuét nitric acid theo phuong phap Ostwald Animonla ty b chiy & ki
: d6 651 °C khi ¢d sat xiic tac va
@ 850 °C khi khong ¢6 xiic tic
Ammonia c6 thé tao hon hop

3. Trong hai phan (rng oxi hod ammonia bang oxygen

&b, lay: o e 6 véi khang khi khi néng 8
a) Xac dinh cac nguyén tlr cé sy thay doi sO oxi hoa. ammonia trong hén hop ti
b) Viét qua trinh oxi hoé, qué trinh khi. 16% &% 25% th& tich.
4. ’ng dung

Tac nhan lam lanh Mot s tng dung S&n xuét nitric acid
Dung moi clla Sl on'e San xuat phan dam
Stru tdm mdt s6 hinh énh dé béo cdo, thuyét trinh v& (fng dung clia ammenia trong

thiee tidn. SCr dyng céc tinh chat vat Il va hod hoc dé giai thich co sé khoa hoc cla
cac (rng dung nay.

5. San xuét

Trong cdng nghiép, qua trinh sdn xuAt ammonia thwéng dwec thyc hién & nhiét do
400 °C — 450 °C, 4p suét 150 — 200 bar, xuc téc Fe.

N, (@) + 3H,(g)——-2X— 2NH,(g) AHO =918kl

Van dung kién thirc v& cén béng hod hoc, t6c dd phan &rng, bién thién enthalpy dé
gidi thich céc didu kién ciia phan (Png sén xuét ammonia, cy thé:

1. Néu t3ing hodc gidm nhidt 46 s& anh hudng d8n sy chuydn djch can bang va tbc
g6 phan (¢ng nhu thé nao?

2. Néu gidm 4p suét, can bang chuyén dich theo chiéu nao? Tai sao khdng thire hién
& ap suét cao hon?
3. Vai trd clia chét xuc tac trong phan (ng 1a gi?
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36

MUGI AMMONIUM

Tinh tan, s\ dign li

Mot s6 mudi ammonium phd bién: Iil +
NH,Cl, NH,CIO,, NH,NO,, {NH,),SO,, NH,H,PO,, Ny
(NH,),HPO,, NH,HCO,, (NH,),Cr,0.. H™ N,

HAu hét tféc mudi ammc_}nium déu d8 tan trong nuéc Hinh 5.3. Dang hinh hoc
Vé phﬁn || hOén tOén ra ion. c&a ion ammon,‘um

Vi dy: NH,Cl— NHj + CI-.

. Téc dyng véi kiém — Nhén biét ion ammonium

Khi dun néng hdn hgp mudi ammonium véi dung dich kiém, sinh ra khi ammonia ¢
mui khai.
Vi dy: (NH,),80, + 2NaOH —= Na,SO, + 2NH, + 2H,0
[H7]
Phwong trinh ion rit gon: NHj + OH -5 NHs + Hz0

Thi nghlém: Nhin blét lon ammonium trong phén dam

Chuén bi: phan bén potassium nitrate va phan bén ammonium chloride dang rén,
dung djch NaOH 20%, gidy pH; binh xit tia nwdc cit, 2 6ng nghiém, kep gd, d&n con.
Tién hanh:

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

— Thém vao mdi éng nghigém khoang 3 mL nu&c cit, lac déu cho tan hét.

— Nhd 1 mL dung dich NaOH 20% vao mdi éng nghiém, dun néng nhe trén dén cbn.

— Pwa hai mau gidy pH 43 tdm wét vao miéng mdi dng nghiém.

Quan sat hién twong va tra o1 cdu hoi:

Dwa vao dau hiéu nao d& nhan biét ion ammonium? Gidi thich béng phwong trinh
hoa hoc.

. Tinh chét kém bén nhiét gEM COBIET
Cac mudi ammonium déu kémbénnhiét  Ammonium nitrate vii2 13 phdn bén nhung déng
va dé bj phan huy khi nung ndng. thisi ciing 1 chét nd do phan iing:
Vi du: 2NH N0, — 5 2N, 40, + 4H,0
© Phén (ing trén I nguyén nhdn vu n6 kinh hoang tai
NH,Cl —— NH, + HCI nha kho chiia khodng 2 700 t&n ammonium nitrate
NH,HCO, —£5 NH, + CO, + H,0 & cing Beirut {Lebanon) vao thdng 8 ndm 2020. Do
s vdy, qué tinh bdo qudn, sit dung ching phai tudn
NH4NO; —> N,O +2H,0 theo nguyén tdc phdng va ching chéy, nd.



4. U'ng dung

Thubc Phan bén Chét phy gia
long dorm hoé hoc thire pham

Chét d4nh sach Mot sé tng dung cua Thudc bd sung
ba& mit kim loai muoi ammonium chét dign giai

% 4. a) So sanh phan tf ammonia va ion ammonium vé& dang hinh hgc, s6 lién két cng
ho# trj, 58 oxi hoa clia nguy$n tir nitrogen.

b) Viét phurong trinh hoé hoe minh hoa tinh acid/base ciia ammonia va ammonium.

s Phan tr ammonia cé dang chép tam gidc, phén tir chira ba lién két N-H
phan cuwe va mdt cap electron khdng lién két trén nguyén tr nitrogen.

¢ Céc phan tlr ammonia tao dugc lién két hydrogen v&i nhau va vai nwée.
Ammonia d& ho4 16ng va dé tan trong nude.

¢ Tinhbase vatinhkhirciaammonia dwec (rng dungtrong sanxuatphanbdn,
nitric acid, ...

¢ Mubi ammonium d& tan, kém b&n nhiét, tdc dyng v&i base, duge ding
chl yéu lam phén bén.

e Van dung dugc kién thirc v& can bang hoa hoc, téc dd phdn (ng, enthalpy
cho phan &ng téng hop ammonia trong qué trinh Haber-Bosch.

¢ Nhan biét dugc ion ammonium trong phan dam.
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MOT SO HOP CHAT CUA NITROGEN
5}/ VOI OXYGEN

MUCTIEU:
—  Phén tich dugc ngun géc cic oxide aia nitrogen trong khng khiva nguyén nhén gdy hién fugng mua add.

— Néu dugc cdu tao clia HNO,, tinh acld, tinh oxi hod manh trong mdt s§ dng dung thuc tién quan trong
clia nitric acid.

B —  Gidi thich dugc nguyén nhan, hé qua clia hién tugng phi dung.

t N&m 1872, trong cuén séch Khng khi va Mira, Robert Angus Smith (R6-bét An-got Smit)
{nha ho# hoc ngud¥ Scolland) d4 trinh bay chi tiét vé hién tiromg mura acid. Dén cudi nhimg
ném 1960, muwra acid 08 thyre sie dnh hudng dén moi tnedng cée ving ring iom & Tdy Au va
Bdng Béc My. Ngéy nay, mura acid Iré thanh mt trong céc thadm hoa mdi trdmg toén cdu.

Viéy mura acid 1& gi? Hop chét caa nitrogen v6i oxygen ¢é vai trd gi trong hign tiong 367

4D cAc oXIDE CUA NITROGEN
1. Céng thirc, tén gol

Oxide clia nitrogen duge ki hidu chung 12 NO,, mdt loai hop chét dién hinh géy &
nhi&m khdng khi. Hgp chit NO, ¢6 trong khéng khi 12 NO,, NO, N,O,, N,0.

Oxide N,O NO NO, N,O,
Tén goi | Dinitrogen oxide | Nitrogen monoxide | Nitrogen dioxide | Dinitrogen tetroxide

2. Nguén goc phét sinh NO, trong khéng khi

B&n canh ngudn géc tyw nhién nhur nii Itka phun trdo, chay rrng, mwa déng kém theo

sém sét, sur phan huy cac hop chét hiru co, thi sw phét sinh NO, chii yéu 1a do hoat

ddng clia con nguwdi. Cac ngudn gay phat thai NO, nhén tao tir hoat ddng giao thdng

van tai, san xuét cong nghiép, ndéng nghiép, nha may nhiét dién va trong d&i sbng.
Bang 6.1. Nguyén nhén hinh thanh NO, trong khéng khi

Logi NO, NO, nhiét NO, nhién ligu NOQ, tirc thevi
(thermal — NO,) (fuel — NO,) {prompt — NO,)
Nguyén | Nhiét dd rit cao (irén 3 000 °C) Nitrogen trong Nitrogen trong khéng
nhan tao | hodc tia Ilra didn lam nitrogen | nhidn lidu hodc sinh | khl tAc dung v&i cac

thanh trong khéng khi bj oxi ho4: khéil!} két hop voi gbc tr do@ (ghc
N, +O, = 2NO oxygen trong hydrocarbon, gbc
khong khi. hydroxyl,...).

NO, 1a mét trong cdc nguyé&n nhdn gay mwa acid, swong ma quang hod, higu ng
nha kinh, thling tAng ozone va hién twgng pha dudng, [dm & nhiém moi tneéng.

(1} Sinh kh&i 13 m&t thudt ngir ding &€ mé 3 céc vat chat hiru co cb ngudn g8c tir sinh vt séng.
(2} Géic ty do 12 nguyén tir/nhém nguyén tir ¢ electron ty do, chua tao thanh cip electron.
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3.

Muwra acid

1. Giai thich nguydn nhén phat thai NO, tlr hoat ddng giao théng van tdi, nha may
nhigt dién, luy@n kim, d6t nhién ligu. D& xuét cac bién phap nhidm cit gidm cac
ngudn phét thai d6.

2. Suu tam hinh anh vé anh hwdng clia mwa acid d6i véi méi trwérng. D& xuat mét
s6 gidi phép nham gidm thiéu nguy co gy mwa acid.

Nu&c mura thdng thudng cé pH khodng 5,6 chl yéu do c6 carbon dioxide hoa tan tao
mdi treérng acid yéu. Khi niréc mwa ¢ pH nhéd hon 5,6 thl goi 1 hién twong mera acid.

Téc nhan chinh gay mura acid 1& SO, va NO,, phéat théi chll yéu do cac hogt ddng cdng
nghiép, nhiét dién, giao théng, khai thac va ché bién diu ms,...

Vi sie xtlic téc clia cac ion kim loai trong khéi bui, khi SO, va NO, bj oxi hoa béi oxygen,
ozone, hydrogen peroxide, géc tir do,... rdi hoa tan vao nwére, tao thanh sulfuric acid
va hitric acid. VI dis:

250, + O, + 2H,0 2%, o1 50,

4NO, + O, + 2H,0 —» 4HNO,
Céc giot acid li ti tao thanh theo mwa roi xubng bé mat Trai B4t

Mwa acid gay tac ddng x4u dbi véi mdi trrding, con nguedri va sinh vat, rd rét nhat khi
nwéc mua cé gid tri pH dudi 4,5. Muwra acid, &nh hwéng dén sinh vat, n mon céc cong
trinh x8y dyng, kién tric béng da va kim loai,...

) NITRIC ACID

1.

Céu tao “ / g
Nitric acid (HNO,) c6 cbng thrc Lewis va cbng thirc H/Q_N\,_
céu tao nhw Hinh 6.1. 89 NO:
D3c didm cdu tao cla phan t nitric acid: /0
Nguyén tir N ¢6 s6 oxi hod +5, |14 s oxi hoa ¢ao nhét H/O N\
clia nitrogen. b) O
Hinh 6.1.
Lien k&t O-H phén cyc manh v& phla nguyén tir Céing thire Lewis (a) va
oxygen. ebng thire cdu tao (b) cla
nitric acid

Lién két N — O 12 lién két cho — nhan.

Tir d3c didm cAu tao, dy doén tinh tan va tinh chét ho4 hoc cla nitric acid.

2. Tinh chét vat Ii

Nitric acid tinh khiét Ia chat Iéng, khdng mau, c6 khéi lwgng riéng D = 1,53 g/mL.
Nitric acid néng chay & —42 °C va sbi & 83 °C. Nitric acid bdc khéi manh trong khng
khi &m va tan vd han trong nuéec.
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3. Tinh chat hoa hgc

Viét phuong trinh phan li va cdc phwong trinh hod hoc minh hoa cho tinh chét acid
manh ciia nitric acid.

a) Tinh acid
Nitric acid ¢6 kha néng cho proton, thé hién tinh chét clia mdt acid Brensted—Lowry.
Trong ¢dng nghiép, nitric acid dwoc sir dung dé san xuét phan bén giau dinh dwéng
nhw ammonium nitrate, calcium nitrate.
NHg + HNO; — NH,NO,
CaCO, + 2HNO, — Ca(NQ,), + CO, + H,0
Ammonium nitrate cung c¢ép nguyén 16 nitrogen & ¢4 dang ammonium va ca dang
nitrate.
b) Tinh oxi ho&
Phén tir nitric acid chira nguyén ti¥ nitrogen c6 s6 oxi hoa cao nhéat (+5) nén nitric acid
¢4 kha nang nhén slectron, thé hidn tinh oxi ho& manh.
Do ¢6 tinh oxi hod manh, nitric acid thuréng duge s dung dé pha méu quang trong
viéc nghién clru, xac dinh ham lwgng cac kim loai trong quang.

Jemco BIET

Ung dung ndi bt cla nitric acid dic

« ( dang dam d4c, nitricacid dugc dung @& sdn xust thudc né trinitrotoluene (TNT), nitroglycerin va thudc siing
khdng khéi cellulose trinitrate. Trong cic hgp chat d6, tinh oxi hod cdia nitric acid dugc bio Ivu & cic gic nitrate
va tham gia vao phan (ing chay, nd.

» Nitric acid déic tao vdi hydrochloric acid ddc hon hap <4 tinh oxi hod manh (thudng goi la nuéc cubng toan —
aqua regia) c6 kha nang hoa tan vang (gold), platinum.
Vidy: Au+ HNO, + 3HCI e AuCl, + NO +2H,0
Phin (ng hoa tan vang, platinum trong nudc cuiing toan dugc si dung phd bién & nhiéu phong
thi nghiém nghién ctu.

<) HIEN TUONG PHU DUGNG

Nguyén nhan cia hién twgng phu duwéng 13 do sir du thira dinh duéing da cung cap
nguén thirc &n doi dao cho sinh vat phi du phét trién rat manh.

Théng thuéng, khi ham Iegng nitrogen trong nuéc (bao gbm ion nitrate, nitrite,
ammonium) dat 300 pg/L va ham lwgng phosphorus (cdc dang ion phosphate) dat
20 pug/L sé gay ra hién twong pha dudng.



Ngudn dinh dw&ng & ao, hd thwéng c6 ngudn gbc tir nwde théi (ndng nghiép, cong
nghiép va sinh hoat) dwgc dura dén ao, hd théng qua céc cbng din nuwéc cb dinh hodic
do chdy tran trén m&t g4t khi muwa, 10. Bén canh 48, & nhidu d&m nubi trdng thuy san,
s duw thira thire dn chédn nudi ciling tao ra sy duw thira dinh dwéng.

Hién twgng phl dwéng gay can tré sy hdp thy anh sang mét tréri vao nueéc, lam gidm
sy quang h¢p cla thyee vat thuy sinh. Rong, tdo phéat trién manh gdy thiéu ngudn
oxygen trim trong cho c4c loai khac (d3c biét 12 tdm, c4), gay mét can bang sinh théi.
Ngoai ra, x&c rong, tao phan huy gay 6 nhiém mdi trwdrng nude, khdng khi va tao chét
bun l&ng xudng léng ao, hd.

Hinh 6.2. Ao, hd c6 hign tong pht duwdmg do & nhidm

1. Néu cac bién phap nhdm han ché hién tweng phi dwéng xay ra & cdc ao, ho.

2. Hay mb ta déc diém clia ao, hd c6 hién tiegng phu dudng va dé xuét cach cai tao.

¢ Sy phét thai c4c oxide clia nitrogen trong khéng khi chil yéu do cac hoat
dfng cta con nguwdi nhw giao thdng van tai, nhiét dién, san xuét cong
nghiép, néng nghiép va d&i song.

+ Nguy8n nhan gdy hién tegng mua acid do c6 sy phéat thai qué nhidu khi
80, va NO, tir san xuét cdng nghiép, giao théng,...

o Nitric acid 1a acid manh va ¢6 tinh oxi ho4 manh.

« Lién hé dwoc tinh chéit hoa hoc clia nitric acid trong mét sé quy trinh san xuét
hoa chét.

« Gi gin méi trudrng nwée cla céc ao, hd trong khu viec em sinh séng va tham
gia cdi tao nhivng ao, hd ¢6 hién twgng phi dwéng.
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7 SULFUR VA SULFUR DIOXIDE

MUCTIEU

—  Néu dugc cic trang thdi ty nhién clia nguyén t6 sulfur,

— Trinh bay dugc cdu tao, tinh chdt vt If, hod hoc co ban va tng dung <la sulfur don chdt.

—  Thuchién dugc thi nghiém ching minh sulfur don chit vifa 6 tinh oxi hod ira ¢ tinh khil.

— Trinh bay dugkc tinh oxi hod, tinh khil va ing dung clia sulfur dioxide.

— Trinh bay dugc su hinh thanh sulfur dioxide do tic dong clia con ngu®i, tuw nhién,
téc hai clia sulfur dioxide va mét s8 bién phap 1am gidm thiu lvgng sulfur dioxide thdi
vao khing khl.

Trong c6ng nghiép, sulfur I& nguyén ligu ban d&u, con sulfur dioxide 1& hop chét trung gian |
trong qué trinh sén xuét suffuric acid. Bén canh d6, sulfur dioxide cdng I& mét tac nhén géy

& nhiém khéng khi.

Véy, tinh chét co ban cda sulfur, sulfur dioxide Ia gi va lam thé nao dé gidm thidu téc hai coa
suffur dioxide dbi voi moi tnremg?

‘s}u =

4D suLFUR
1. Trang thai ty nhién

Sulfur (lwvu huynh) 1& nguyén t6 phd bién thi
17 trén vo Trai Bét, chiém khodng 0,03 - 0,1%
khéi lgng, t6n tai & bdn dang dbng vi bén:
325 (94,98%), 33S (0,76%), ¥S (4,22%) va
385 (0,02%)"). Trong ty nhién, sulfur thn tai &
¢4 dang don chét va dang hop chit. Bon chét
sulfur duwgc phan bd & vung 1an ¢an ndi Ilra va
sudi nwée nodng,... Hop chét sulfur gdm cac
khoéng vt sulfide, sulfate, protein,...

Sulfur dwoc gidi phéng ra khoi I8i Trai DAt chl
yéu & dang sulfur dioxide (S0,) va hydrogen
sulfide (H,8) khi nii Ira hoat dgng. Sau dé
hydrogen sulfide chuyén hoa thanh mudi

sulfide [t tan (tao thanh cac khoang véat pyrite, J
chalcopyrite,...) va sulfur dioxide chuyén hoa @?
thanh muéi sulfate clia calcium, barium (tao SRR
thanh cac khoang vét nhu thach cao) (Hinh 2 thénsa (c‘;“sg";;‘;n
7.2). Trong co thé ngudi, sulfur chiém khodng - ]
0,2% khéi Irgng, c6 trong thanh phan nhidu ”’"’;gf;fgl‘;gfgﬁﬂg‘;ﬁ”

protein va enzyme.

() Ngudn: J. Réisénen, Encyclopedia of Analyvtical Science (Second Edition), 2005.
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1. K& tén mdt (ng dung thye tién clia quing pyrite, thach cao, sulfuric acid ma
em biét.

2. Cau tao nguyén tlr, phéan tr
a) Cau tao nguyén t&r

1. Viét c4u hinh electron clia nguyén tlr S (Z = 16) va biéu dién sy phén bb electron
vao cac 6 orbital.

2. Dwa vao ciu hinh elecron va d am dién cda nguyén t S, hdy dwa ra dy doén vé:
a) 86 oxi hoa thdp nhét, cao nhéat clia nguyén t&r S trong hop chét.
b) Tinh oxi hod, tinh khi¥ clia sulfur.

Nguyén t6 sulfur & 6 s6 16, nhém VIA, chu ki 3 trong bang tudn hoan. Nguyén tir sulfur
¢d d) am dién Ia 2,58. Sulfur ¢6 tinh phi kim.

Sulfur tao ra nhiéu hgp chét véi cic s oxi hoa khac nhau tir —2 dén +86, vi dy: H,S,
SO, SO,,...

b) Céu tao phén t&r

Phan tlr sulfur gdm 8 nguyén tir (Sg) c6 dang vong khép Kin. M&i nguyén tlr sulfur lidn
két v&i hai nguyén tir b&n canh bang hai lién két cdng hoé tri khéng phan cire. Lién két
S-8 ¢6 ndng lweng lién két béng 226 kJ/mol va dd dai lién két 12 205 pm.

Trong phan (rng hod hoc, phén tir sulfur dwge viét don gian la S.

Hinh 7.3. Phén tir sulfur Sa

2. Trong tinh thé sulfur, c4c phén tir S, twong tac v&i nhau béing Iwc van der Waals
yéu. Hay di doan vé nhiét 4 ndng chdy {cac hay thap) ciia don chat sulfur.

3. Tinh chét vat li

Don chét sulfur ¢6 hai dang thi hinh: dang ta phirong (bén & nhiét dd thurdrng) va dang
don ta.

Sulfur khdng tan trong nwére, it tan trong aleohol, tan nhiéu trong carbon disulfide.
Sulfur néng chay & 113 °C va sdi & 445 °C.
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& Em cO BIET

« Sulfur ta phuong va sulfur don ta khac nhau vé sy s3p xép
cic phan tif S, trong tinh thé (Hinh 7.4).

»>955°C ,
« Tinh chat dé ndng chdy cla sulfur dugc ing dung trong — | 0
cong nghé khai thdc sulfur tir mé theo phuong phip S8
Frasch {Pha-rat).
Nguyén tac cia phuang phap nay la hod Idng sulfurngdm 2) Dang ta phuong b} Dang don ta
dufi ddt bing hdi nudc situ néng (& khodng 180 °C) Hinh 7.4. Tinh thé sulfur

v6i &p sust cao, sau 86 két hap véi bom khdng khi nén &€
ddy sulfur 1dng trao &n m3t 44t theo dudng dng dén,

4. Tinh chét hod hoc
Khi tham gia phén (ng hod hoc, sulfur ¢é thé thé hién tinh oxi ho4 ho#c tinh khir. Trong
thwe té, hau hét cic phén &ng clia sulfur chi xay ra khi dun néng.
a) Téc dung vii hydrogen va kim loai

Thi nghiém: Sulfur téc dung véi sit (iron)

Chuén bj: bdt sulfur, bot iron, 6ng nghiém, kep g, d&n con, bong.

Tién hanh:

— Trén dbu bdt sulfur vé&i bét iron theo tf 18 khéi lgng khodng 1 : 1,5.

— LAy khodng 2 g h8n hgp vao éng nghiém khd chju nhiét, ding bdng nuat midng
éng nghiém.

— Ho néng déu niva dwdi ng nghiém trén ngon Ilva dén cdn, sau 36 dun tp trung
vac phan chira hdn hgp.

Quan sét, mo ta hién tuong va thyc hién yéu cdu sau:

Dy doan san phdm tao thanh sau thi nghiém, viét phurong trinh hod hoc cla
phén (rng va xAc dinh chét oxi hoa, chét khir.

O nhiét do cao, sulfur téc dung v&i hydrogen tao thanh hydrogen sulfide:

Ho{g) + S(s) £ H,S(g) AH® =—20,6 kJ
Sulfur tac dung v&i thuy ngén {mercury) ngay & nhigt do thudng, tac dung véi nhidu
kim loai khac & nhiét 30 cao, tao thanh muéi sulfide:

Hg + 3 — HgS

2A1 + 38 £, ALS,
Phén (ng clia mercury v&i sulfur dugre st dung dé xt i mercury roi véi.



b) Tac dung vdi phi kim

Thi nghiém: Sulfur tac dung v&i oxygen
Chudn bj: bdt sulfur, binh khi oxygen; mudi sat, d&n con, nit cao su.
Tién hanh:
— LAy mét It bt sulfur vao mubi sit (33 cdm xuyén qua nit cao su).

— Ho néng mudi sét trén ngon Ilra dén cdn @én khi sulfur ndng chay va chay mét
phén trong khdng khi.

— Pwa nhanh muéi sét vao binh khi oxygen.

Quan s4t va thire hién céc yéu cau:

1. Viét phuong trinh hod hgc va xéc dinh chét oxi hod, chét kh.

2. Nhén xét mirc d phén (eng chay cla sulfur trong khdng khi va trong khl oxygen.

O nhidt d thich hep, sulfur tdc dung véi mét sb phi kim nhw flucrine, oxygen,...
S(s) + 3R:(g) — SFs(g) AH°=-12205kJ
S(s) + Oa(g) -5 S0.(q) AHO = -296,8 kJ

3. Trong phan irng ctia sulfur v&i hydrogen, nhom (aluminium), thuy ngan (mercury)
va flucrine, hdy xac djnh sy thay ddi sb oxi hoa clia nguyén tir c&c nguyén t6.
Sulfur 14 chét oxi hoa hay chat khi(¥?

5. P’ng dyng
Lwu hoa cao su S3an xuét sulfuric acid
Mét s6 (ng dyng
cla sulfur San xuét thubc trir séu,
San xuét diém, thuéc nd thubc diét ram
Siru tAm théng tin va frinh bay v& (rng dung clia mét hop chét ¢é chira nguyén tb sulfur
trong thyrc tién.
«D)SULFUR DIOXIDE

1. Tinh chét vit li

O didu kign thuyng, sulfur dioxide (SO,) 14 chét khi khdng mau, néing hon khéng khi, mui
héc, tan nhiéu trong nwéc (& 20°C, 1 lit nwéc hoa tan dwege 40 lit khi sulfur dioxide).

Sulfur dioxide Ia khi ddc, hit thé kh8ng khf chira sulfur dioxide virgt ngudng cho phép
88 gay viém dudng hd hip.
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2. Tinh chét hoa hoc

1. Sulfur dioxide Ia oxide acid (acidic oxide). Viét phwong trinh hod hoc minh hoa.

2. Dira vao sb oxi hoa clia sulfur trong hop chét sulfur dioxide, hay dip doén tinh oxi
ho4, tinh khir cta sulfur dioxide.

a} Tinh oxi hoé&
Sulfur dioxide tac dyng véi hydrogen sulfide tao thanh sulfur va nuéc.
80, + 2H,S —» 38 + 2H,0
Trong thire tién, phén (rng trén dwoc ding dé chuyén hoéa hydrogen sulfide trong khi
thién nhidn thanh sulfur.
b) Tinh khir
Sulfur dioxide tac dung v&i nitrogen dioxide (NO,) khi ¢ xtic tac nitrogen oxide dé
chuyén hod thanh sulfur trioxide.
S0, + NO, X%, 0. + NO
Trong khéng khl, sulfur dioxide chuy&n hod thanh sulfur trioxide, sau d6 két hop véi

hoi nwée tao thanh sulfuric acid. Py 12 phan (’ng gidi thich qué trinh hinh thanh mwa
acid khi khdng khi bi & nhi&m b&i sulfur dioxide.

4 Hay x4c dinh s thay ddi s& oxi hod cla nguyén tlr cac nguyén td va vai trd clia
sulfur dioxide trong phén (rng cla sulfur dicxide v&i hydrogen sulfide va nitrogen

dioxide.
3. (Png dyng Z EM c6 BIET
Sulfur dioxide 1a chét trung gian quan trong trong qua 0 nhiéu lang nghé sin xudt
trinh s&n xuét sulfuric acid. méy tre dan, sulfur dugc A6t

hdy dé ioxide,
Do c6 khd niing tdy tréng va digt khuan, sulfur dioxide 'cngg gactm;: S:Iﬂlfukrhglo:;:;

duoc sl dung dé tay trdng bt gidy, khir mau trong chéng méc va tdy tring sin
sén xuét dwong, chéng ndm méc cho sén phdm may phdm mdy tre dan. Qud trinh

tre dan,... d8t chdy sulfur tai cic lang

. : o . nghé thi cdng gdy anh hudng
Trong nghién clru, sulfur dioxide 16ng 1& mét dung méi dén sdc khod con ngudi va

phén cyc, dugc sir dung d& thire hién nhigu phan ¢ng. & nhiém moi tredng.
4. Sulfur dioxide va & nhiém mai trwedmg

a) Ngubn phét sinh sulfur dioxide

Sulfur dioxide dwge sinh ra tir ¢& ngudn tw nhién (khi thai ndi Ilra) va ngudn nhén tao.
Trén toan thé gi&i, ngudn sulfur dioxide tw nhién chiém wu thé, nhung & céc khu virc
dd thj va céng nghip, ngudn nhan tao chiém wu thé.

Nguén sulfur dioxide nhan tao chil yéu sinh ra tir qu4 trinh dét chay nhién liéu c6 chira
tap chét sulfur (than d4, d&u md), 86t quang sulfide (galen, blend) trong luyén kim, dét
sulfur va quéing pyrite trong san xuét sulfuric acid,...



b) Téc hai

Sulfur dioxide |4 mt trong céc tdc nhén lam 6
nhidm khl quyén, gay mwa acid va viém dudng ZemcopieT
hé h i Béng 7.1. Ham lugmg cho phép
Sihips ngua, 16i 0a caa SO, vé NO,
¢) Bign phdp cat gidm phét thai sulfur dioxide vao trong khong khi ()
khi quyén Théng s6 (ug/m*) | SO, | NO,

Dya trén cac ngudn phat sinh sulfur dioxide do Trungbinh 24gi¥ | 125 | 100

hoat ddng clia con ngudi, cdc bidn phap d8 cét _

gidm sir phét thai khi nay dwoc d& xuét nhu sau: ”Tru.ng bth\am < 5? 40

ting cwérng sir dung céc ngudn ning lwgng mei,  0id tritrung binh 24 gidrva trung binh
ing lrong sach, niing luong 1A tao; sir dyng Hét nam lan luot la gia tri trung binh clia

n.ang _ 9 " Ardar f o2 7T cdc gid tri do dugc trong khoang théi

kidm, hidu qua nguodn tai nguyén thidn nhién; cai gian 24 gid lién tuc (mdt ngay dém) v

tién céng nghé san xuét, ¢6 bién ph&p xi¥ Il khi thai trong khodng thii gian mt ném.

va tai ché cac san phadm phy ¢é chira sulfur.

= 5. a) Trinh bay (rng dung clia sulfur dioxide. Gidi thich.
b) Ké t&n mdt s ngudn phét thai sulfur dioxide vao khi quyén. Em hay dé xuat mot
s6 bién phap nhém cét gidm s phat thai dé.

¢ Nguyén t6 sulfur tdn tai trong tw nhién & ca dang don chét (md sulfur) va
dang hep chéat (quéng sulfide, sulfate,...).

« Don chét sulfur thé hign tinh oxi hoa (tac dung vé&i hydrogen, kim loai) va
tinh khir (tac dyng v&i oxygen, fluorine).

¢ Sulfur dioxide vira c6 tinh oxi hoé, vira c6 tinh khir. Sulfur dioxide I1a tac
nhan gay 6 nhiém khdng khi, duwgc sinh ra tir ndi Ilra va cac hoat ddng cla
con ngudri.

» ng dyng cla sulfur: sén xuét sulfuric acid, Iwu hod cao su, sén xuét diém,
thuéc nd, thube trir sau, didt ndm,...

o Gidi thich dwgc qué trinh hinh thanh mwa acid tir sulfur dioxide.

o D& xuét dugc mot s8 bign phap dé cét gidm sir phat thai sulfur dioxide vao
khi quyén.

(1) Ngudn: Trich QCVN 05: 2013/BTNMT v& Chét lirgng khéng khi xung quanh.
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8 SULFURIC ACID VA MUOI SULFATE

MUCTIEU

— Trinh bdy Bugk tinh chdt vt I, cich bao quan, st dung va nguyén tc i If so b khi béng add.

— Trinh bay dugc cdu tao phan tH,S0,; tinh chét vat If, tinh chét hod hoc co bén, ing dung clia dung
dich sulfuric acid lodng, dung dich sulfuric acid dac va nhiing luu ¥ khi st dung sulfuric acid.

— Thuc hién dugc mét s6 thi nghiém ching minh tinh oxi hod manh va tinh hdo nudc clia dung dich
sulfuric acid dac.

—  Vdn dung dugc kién thicvé ning lugng phan ting, chuyén dich cén bang, véin d€ bio v& mdi truding
@é gidi thich cdc giai doan trong qud trinh sdn xudt sulfuric acid theo phuong phép tiép xiic.

— Néu dugc dng dung cia mdt s6 mudi sulfate quan trong: barium sulfate, ammonium sulfate,
caldum sulfate, magnesium sulfate va nhan biét dugcion SOﬁ‘ trong dung dich béng ion Ba*.

é-;_.. - _"t_\

5: Sulfuric acid I& hod chdt quan trong héng ddu trong céng nghiép, dugc sit dung ¢d & dang dung dich :'
lodng v dgng dung djch &dc dua trén nhimg tinh chdt khdc biét.

Vdy, dung dich sulfuric acid lodng v dung dich sulfuric acid ddic ¢6 nhing tinh chdt quan trong ndo?
Cén fuu y diéu gi khi bdo qudn va st dung acid ndy dé dam bdo an toan?

o SULFURIC AGID
1. Chu tao phan tir
Phén ti¥ sulfuric acid (H,S0,) c6 cbng thirc clu tao: HO—S—OH .

Véi cau tao gdm cac nguyén tir hydrogen linh ddng va cac nguyén ti oxygen c6 dd am
didn I&n, gilra céc phén tl sulfuric acid hinh thanh nhidu 1ién két hydrogen.

"'HO\ /0"'HO\ /0
8 S
'"HO/ \ / \o

Q--HO
Hinh 8.1. Lién kéf hydrogen gila céc phén tir sulfuric acid

LigataNpoeIGR3I|m

1. a) Dya vao clu tao, cho biét phan t sulfuric acid c6 kha néng cho bao nhigu
proton khi déng vai trd la acid.
b) Da vao twong tac gilra cdc phan tlr, hdy dy doan sulfuric acid 1a chét 16ng dé
bay hoi hay khé bay hoi.



2. Tinh chéat vt li

O didu kién thurdng, sulfuric acid la chét 16ng sénh nhw
déu, khdng mau, khéng bay hei, ¢6 tinh hat Am manh.

Dung dich sulfuric acid 98% c6 khéi Irong riéng
1,84 g/cm?, nang gan gép hai lan nudc.

Sulfuric acid tan vd han trong nwéc va tod rat nhigu
nhiét. Do vy, tuyét d6i khong tr ¥ pha loéng sulfuric
acid. Khi pha lodng dung djch sulfuric acid dic, d& dém
béo an toan phai rét tir tir dung dich sulfuric acid d&c
vao nwdc, vira rét vira khudy (khdng lam ngugc lai).

-
R

+H2

iy _——
a) Cach pha loSng kh&ng an toan

O,

& EM O BIET

Sulfuric acid dugc st dyng lam
chét hit m trong cic binh
hit 4m dé 13m khé nhiu chét.
Dung dich sulfuric acid déc
ciing duge st dung trong cic
binh rifa khi d€ téch loai hoi
nudc <6 lan trong cdc chét khi
nhu chlorine, carbon dioxide,
sulfur dicxide, ...

ll_-i:%—l—ﬁ:u-'“n{li I lll;-'.". i\
.\ H80,"
5.6

e
b) Cach pha lodng an toan

Hinh 8.2. Cach pha lodng dung djch sulfuric acid ddc

3. Quy téc an toan

a) Béo quén
Sulfuric acid dwge bao quan trong chai, 19 ¢b nit day chit,
dét & vj trf chdc chén.
Bét chai, lo dwng dung dich sulfuric acid dédc cach xa cac

lo chira chét dé gay chay, nd nhw chlorate, perchiorate,
permanganate, dichromate.

b) S&r dung

A CAUTION

~= | Sulfurlc
oL A | Acid

Hinh 8.3. Ki higu canh bdo sy
nguy hi6m cia suifuric acid

Sulfuric acid gay bdng khi roi vao da, do vay khi str dung ¢an tuén thi cc nguyén tic:

(1) St dung gang tay, deo kinh bao h$, mac 4o thi nghiém.
(2) Cam dung cy chéc chin, thao t4c can than.

(3) Khéng ti, d& chai dwng acid 1&n miéng cbe, dng dong khi rét acid.
(4) Str dung Iugng acid vira phai, Iwgng acid con thiva phai thu hdi vao Io dyeng.

(5) Khéng dugc d6 nwéc vao dung dich acid déc.
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¢) So clru khi béng acid
Khi bj bdng sulfuric acid cin thyre hién so ctru theo céc bwéc sau:

(1) Nhanh chéng ria ngay véi nwée lanh nhidu 1An dé 1am gidm Iwgng acid bam trén da.
Néu bi bdng & ving mat nhung acid chwa bén vao mét thi nhdm chit mét khi ngam
rra. Néu acid 94 bén vao mét thi Gp mat vao chau nwdc sach, m& mét va chép nhiéu
lAn dé rira acid.

(2) Sau khi ngam rira bang nwdc, cén tién hanh trung hoa acid béng dung dich NaHCO,
loéng (khodng 2%).

(3) Bang b6 tam théri v8t béng béng bang sach, cho ngudri bj bdng udng bu nwéc dién gidi
rbi dura dén co s& y té ghn nhét.

2. a) N&u c4c Iru y bt budc dé dadm bao an toan khi sir dung dung dich sulfuric acid dac.
b) Hay cho biét y nghia clia ki hidu cénh béo & Hinh 8.3.

4. Tinh chét hoé hoc
a) Dung djch sulfuric acid loéng
Dung dich sulfuric acid logng c6 day 4dl tinh chat cia mét acid manh.

1. Em hay cho biét céc tinh chit hod hoc co bén clia mét acid.
2. Viét phuong trinh hod hoc minh hoa tinh acid ciia dung dich H,SO, lofing véi:
kim loai Fe, bt MgO, dung dich Na,CO,, dung djch BaCl,.

& em €6 BIET

Dung dich sulfuric acid lodng dwgc s& dung phé bign d€ tao méi trudng acid cho nhiéu phdn ing trong cdng
nghiép va nghién ciu.

— San xuat copper(ll) sulfate: 2Cu + 0,+ 2H,50,—> 2(uS0, +2H,0

— Chudn dd permanganate: 3H,(,0, + 2KMn0, + 3H,50,—> 1000, + K,50, + 2MnS0, + 84,0

— S&n xuat acquy chi: Pb + Pb0, + 2H,50, —> 2PbS0,+ 2H,0

b) Dung djch sulfuric acid ddc
s Tinh acid

Dung dich sulfuric acid dédc c6 tinh acid manh va khé bay hoi, duge st dung dé didu
ché mét sé acid dé bay hoi.

VI du: Dung dich sulfuric acid d3c duoc ding trong céng nghiép d& didu ché HF bang
cach tac dung v&i quang fluorite.

CaF, + H,80, 22, CaS0, + 2HF
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o Tinh oxi hoa

Thi nghl§ém: Bdng (copper) tdc dung v&i dung dich sulfurlc acld dic, néng
Chuén bj: abng 14 hodc phoi bao, dung djch sulfuric acid 70%; éng nghiém, kep g6,
de&n ¢dn, bdng tAm dung dich NaOH losng.

Tién hanh;

— Cho vai la4 dbng da cét nhé vao dng nghiém, thém tiép khoéng 3 mL dung dich
H,80, 70%, dang bbng da t&m dung djch NaOH lodng nut miéng éng nghiém.

— Ho néng d8u phan éng nghiém chira dung dich trén ngon Itra dén cdn, sau d6 dun
tap trung vao ddy éng nghiém.

Liru y: Dung dich sulfuric acid dic roi vao da sé gay bong niing, ¢in can than khi st

dung.

Quan sét, mo t& hién tuomg x4y ra va thyre hién yéu céu sau:

1. Viét phwrong trinh ho4 hoc cha phén ng va x4c dinh chét oxi hod, chét khis.

2. Nhan xét vé kha nang phén &ng cla dung dich sulfuric acid dic, néng véi copper.

Dung dich sulfuric acid d&c thé hién tinh oxi hod manh, nhét 1a khi dun néng, kém theo
sir giam s6 oxi hoa clia nguyén tr sulfur:

16 +4 +8 0 16 3
S+2e— 8 S+6e— S S +8e— S

Dung dich sulfuric acid dic, néng oxi hoa duwgc nhigu kim loai, phi kim va hgp chét.
Vi du: Cu + 2H,50, - CuSO, + SO, + 2H,0

C + 2H,50, 5 CO, + 280, + 2H,0

2KBr + 2H,50, -2 K,80, + Br, + SO, + 2H,0

o Tinh hao nwroc

Thi nghiém: Dung djch sulfuric acid dic tac dyng v&i dwdng mia
Chuén bj: dwédrng mia (C4,H,,044), dung dich sulfuric acid déc; cbe thuy tinh loai 100
mL.
Tién hanh:
— L4y khodng 10 g dwdng mla cho vao cfc.
— Nho ddu trén bé mat dudrng mia khodng 2 mL dung dich sulfuric acid d4c.
Liru y: Dung dich sulfuric acid d&c roi vao da sé gay béng ning, can can than khi st
diyng.
Quan sé&t, mo6 13 hign tirong x3y ra va thire hign yéu céu sau:
1. Viét phwong trinh hod hoc clia cac phén (rng xay ra trong thl nghidm.

2. Dy doan hién twong khi cho dung dich sulfuric acid d3c tiép xGc voi cac
carbohydrate khéc nhw cellulose (gidy, bong), tinh bdt (gao).
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Dung dijch sulfuric acid dic c6 kha néng l4y nwéc tir hgp chét carbohydrate va khién
chiing hoda den (hién tirgng than hoa).

=3 a) Viét phwong trinh hoé hoe cla phén tng khi cho 1An Iwgt céc chit rin sodium
chloride (NaCl}, sodium bromide (NaBr) tac dung véi dung dich sulfuric acid dac.
b) Chi ra vai trd clia sulfuric acid trong mdi phan (ng do.

5. ’'ng dyung
Séan xuét San xuét Ché bién
thuée nhudm chét tdy riva dau md
San xuét 5 San xuét
phan bén M= Tgcung mudi, acid
cua sulfuric acid
Sén xuét gid S
Uat giay San XUét Chét déo, thube nd

to soi

Swu tAm tai liéu va trinh bay vé céc ('ng dung clia sulfuric acid trong cac nganh san
xuét va d&i sbng. Vi sao sulfuric acid 14 hoé chét cé tAm quan trong bac nhét?

4. Dung dich sulfuric acid d%c dwec si¥ dyung dé san xuét phosphoric acid va phan
bén superphosphate tr quang phosphorite va apatite. Hay viét phuong trinh
ho4 hoc clia phan (rng gilra dung djch sulfuric acid dac véi Cay(PO,), trong hai
quéing trén.

6. San xuit

Trong cdng nghiép, sulfuric acid chil yéu dwgc san xuét béng phwong phép tiép x(c, di tir
nguyén liéu chinh 1a sulfur, quéing pyrite {chira FeS,).

Phurong phép tiép xtc gbm ba giai doan chinh.
« Giai doan 1: Sdn xuét sulfur dioxide

Tuy thudc vao ngudn nguyén ligu, sulfur dioxide dugc san xuét bdng cach dbt chay
sulfur, pyrite hodic quéing sulfide trong 16 G6t béng khdng khi.

S(s) + 0,(g) > S0,(g)
4FeS,(s) + 110,(g)——> 2Fe,04(s) + 8S0,(g)
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. Giai doan 2: San xuét sulfur trioxide

Oxi hoa sulfur dioxide béng khong khi dw & nhiét 6 khodng 450 °C, 4p suét 1 — 2 bar,
xuc tac vanadium(V) oxide (V,Og), higu suét dat trén 98%:

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

« Giai doan 3: Hap thy sulfur trioxide bang sulfuric acid dic, tao ra oleum (hén hep céc
acid ¢ cdng thire chung dang H,80,-nS0;). Sau d6, pha lodng oleum vao nuréc thu
durgre dung dich sulfuric acid lo&ng.

(D MUGI SULFATE
1. ng dung

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

San xuét chét
can quang
(barium sulfate)

San xuét khoéng chét bd sung
cho phén bén, thike dn gia stc
(magnesium sulfate)

Ung dung ciia

muéi sulfate

Tim hiéu thém va trinh bay vé& cic &ng dung cta mudi sulfate ma em biét.
2. Nhan biét

Thi nghlém: Nhan blét lon SO5 bing lon Ba%*

Chuén bj: dung dich Na,SO,, dung dich BaCl,; éng

nghiém, kep gb.

Tién hanh:

— L&y khodng 1 mL dung dich Na,SO, cho vao
éng nghiém.

— Nhé vai gigt dung dich BaCl, vao ng nghiém, léc nhe.

Quan sét hién twong x4y ra va thyre hign céc yéu céu: Hinh 8.6. Phén tmg gitka

1. Viét phuong trinh hoa hoc dang phén & va ion nit gon. Na,SO, va BaCl,

2. Dy doan hign tegng khi nhé dung dich BaCl, vao 6ng nghiém dyng dung dijch
H,S0, loéng.
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= 5. Trinh bay phwrong phép hod hoc dé phan biét céc cip dung dich sau:

a) BaCl, va NaCl;
b) H,80, loéing va HCI.

» Dung djch sulfuric acid lodng c6 céc tinh chit chung ciia acid.

» Dung dich sulfuric acid d&c |a chét Idng sanh, c6 tinh hat Am manh, hao
nuwéc, dé gay bdng.

» Dung dich sulfuric acid dac ¢é tinh acid manh va tinh oxi hoa manh, oxi hoa
nhiéu don chét va hgp chat, nhat 1a khi dun néng.

e Sulfuric acid va cac mudi sulfate ¢é nhiéu ¥ng dung quan trong trong céc
nganh sén xuét néng nghidp, céng nghidp, dwgc phdm, ché bién ddums,...

o Sulfuric acid dwge san xuét chi yéu béng phwong phap tiép xac: san xuét
sulfur dioxide, san xuét sulfur trioxide, hép thy sulfur trioxide bing dung
djch sulfuric acid ddc.

Bao quén va s dung sulfuric acid an toan, biét cach so ctvu cac trvdng hop
béng acid.



D) HE THONG HOA KIEN THUC

ON TAP CHUONG 2

NITROGEN

SULFUR - SULFUR DIOXIDE

» Nitrogen 1a nguyén t& phd bién, gép phan
tao nén sy séng trén Trai Dét.

» CAu hinh electron I6p ngoai cung cla
nguyén tr: 2522p°.

» S8 oxi hod thuwérng gép:
-3, 0, +1, +2, +3, +4, +5,

* Phan tr nitrogen gom 2 nguyén tir lién két
v&i nhau béng lién két ba bén virng (N=N).

« Pon chit nitrogen kha tro & nhiét 4o
thwérng, heat dong hoa hge manh hon khi
dun néng va cé xuc tac.

 Bon chat nitrogen thé hién tinh oxi hoa va
tinh khik.

Sulfur

» Sulfur la nguy8n t6 phd bién trén Trai DAt tdn tai

& ca dang don chét va hgp chét.

» C4u hinh electron I6p ngoai cing: 3s23p?.
» 56 oxi hod thuwérng gip: -2, 0, +4, +6.
» Phan tir dang mach vong gdm 8 nguydn tir (Sy)

va twong d6i bén.
Sulfur th& hién ¢a tinh oxi hod va tinh khir.
Sulfur dioxide

Sulfur dioxide phét thai ra méi tridrng tlr qué
trinh dét chdy nhién ligu (than d4, diu md), dbt
chay sulfur va khogng vt sulfide, ...

Sulfur dioxide ¢6 tinh chét clia oxide acid, ¢6
tinh oxi hod va tinh khe.

AMMONIA » MUOI AMMONIUM

SULFURIC ACID « MUOI SULFATE

Ammonla

« Phan tlir ammonia cd dang chop tam gidc,
phén 1 con 1 céip electron khang lién két.

= Khi ammonia ¢ mui khai, d& tan trong
nwére, d& hod 1dng; ammonia c6 tinh base
va tinh khir.

» Ammonia dwgc san xuét tir nitrogen va
hydrogen theo qué trinh Haber-Bosch.

Mudl ammonium

« Mudi ammonium thwing d& tan trong
nwée va kém bén nhidt.

« loen ammonium duwgre nhan biét béing phén
rng véi kidm, sinh ra khi ¢6 mui khai.

Sulfurie acld

Dung dich sulfuric acid lofing c6 day 4a tinh chit
clia mdt acid manh.

Dung djch sulfuric acid d&c c6 tinh hdo nwéc, cb
khd nding gay bdng, cb tinh acid manh va tinh
oxi hoé manh.

Bao quan, st dung sulfuric acid d3c phai fuén
theo quy tdc d4m bdo an toan, phong chéng
chéy, nd.

Sulfuric acid dwge sén xuét tir cdc nguyén lidu
chinh: sulfur, quéing pyrite.

Mudl sulfate

Cdc mudi sulfate c6 nhidu (rng dung thire tin:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate,...

lon sulfate trong dung dich dwge nhén biét béng
ion Ba?*.
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MOT SO HOP CHAT VOI OXYGEN CUA NITROGEN

Oxide cua nitrogen
» Céc oxide cua nitrogen 1& mdt trong $6 cac tc nhan chinh gay & nhiém khéng khi va gay
mua acid.
Nitric acid

» Nitric acid 12 chét 1dng, tan tdt frong nurdre, bdc khéi frong khéng khi dm.
» Nitric acid ¢é tinh acid manh va tinh oxi hod manh.

(D LUYEN TAP
Cau 1. Phan tF nitrogen cb céu tao 12
A. N=N. B. N=N. C. N—N. D. N—N.
Céu 2. Phan t&r ammonia ¢é dang hinh hoc nao sau day?
A. Chép tam giac. B. Chir T. C. Chép tir giac. D. Tam giac déu.
Céu 3. Ammonia d6ng vai trd chat khir khi tac dyng v&i chét ndo sau day?
A H,0. B. HCL. C. HsPO,. D. O, (Pt, t°).
Cau 4. Khi so sdnh phén tlr ammonia v&i ion ammonium, nhén djnh ndo sau day la ding?
A. Béu chira lign két ion. B. Béu c6 tinh acid yéu trong nuwéc.
C. Déu ¢6 tinh base yéu trong nude. D. Béu chira nguyén tir N ¢6 56 oxi hod 12 -3.
Céu 5. Cho vai gipt dung dich BaCl, vao dung dich nao sau day sé tao két tia tréng?
A. NaCl. B. Na,S0O,. C. NaNO,, D. NaOH.

Cau 6. Cho chat rdn nao sau ddy vao dung dich H,SO, déc thi xdy ra phdn (ng
oxi hoa — khir?
A. KB, B. NaCl. C. CaF,, D. CaCO,.

Cau 7. Khi pha lodng dung dich sulfuric acid d4c cAn tuan th( thao tac nao sau day dé
dam bdo an toan?

A. Rot tr ir acid vao nwéc. B. Rét nhanh acid vao nwéc.

C. Rét tir tir nrGe vao acid. D. Rét nhanh nwére vao acid.

C&u 8. Xét phan (rng trong giai doan d4u clia qua trinh Ostwald:
4NH,(g) + 50,(g) > 4NO(g) + 6H,0(g)
a) Tinh A H3gg clia phdn (ng trén va cho biét phan (ng |4 tod nhiét hay thu nhi&t? C6 thé
tan dung nhiét lweng nay dé 1am gi?
Biét nhiét tao thanh chuéin clia NH,(g), NO(g) va H,O(g) 1&n Iwgt 1a -45,9 kJ/mol;
90,3 kJ/mol va —241,8 kJ/mol.
b) Tinh n&ng lugng lién két trong phan tr NO.
Biét néng legng lign két N-H, 0=0, O—H lan luet 1a 386 kJ/mol, 494 kJ/mol va 459 kJ/mol.
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MUCTIEU

Néu dugc khéi niém hgp chat hu co va hod hoc hifu ¢o; dic diém chung clia cic hgp chdt hifu co.
Phén loai dugc hop chdt hitu co (hydrocarbon va ddn xudt).

Néu durgc khéi niém nhém chifc va mt s6 loai nhém chiic co ban,

Sir dung dugc bang tin hidu phd héng ngoal (IR) d& xac dinh mt s8 nhém chifc co bin.

% @
Céc hop chét hiru co dbng vai trd quan trong véi sy séng nhur protein, nucleic acid, hormone, ...
[ Hop chét hipu co Ia gi va chang ¢ nhimg diém chung gi?

@ HoP CHAT HOU co VA HOA HOC HOU CO
1. Khél nlgm

vk

(CgH1005),
&) Eugenol b) Limonene {¢é trong vé ¢) Tinh bt (cé trong gao,
(cé trong cdy hwong nhu) qué chanh, cam, quyt,...) bot mi, khoai, sén,...)

Hinh 10.1. Mot s6 hop chét hiru co trong b nhién

Hop chét clia carbon 1a hgp chét hiru cor (trir mdt s6 cac hop chét nhu carbon
monoxide, carbon dioxide, mudi carbonate, cyanide, carbide,...).

Cac hop chat clia carbon véi céc nguyén to khac trong bang tuén hoan da tao nén
hang chye triéu hgp chit hiru co. $6 Ivgng cac chét hiru co mé&i vln dang tiép tyc
téing 1&n.

Ho4 hoc hitu co 1A nganh hoé hoc chuyén nghién ciru cac hgp chit hibu co.
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1. Béi tvong nghién ciru clia hoa hoc hivu cor la g1?

2. Trong cac chét sau day, chét nao 1a chét hiru co?

Zemco sifT

Lich si¥ phét trién <Ga hoa hoc hilu «o

Ti thii xa xua, ngui ta da biét dén va st dung mét s6 chat hifu co trong doi sdng nhur gidm an, rugu udng, mét
s ch&t mau hiu cd,. . . DEn cubi thé ki XV, ddu th& ki XIX, cic nha hod hoc 43 chiét tach dugc tir déng vit, thuc
vdt nhiéu hop chdt hilu co nhu: oxalic acid {c6 trong san, rau chan vit, mang,. . .), citric acid {c trong cdc cdy ho
cam quyt: cam, chanh, bud,. . .}, lactic acid {c§ trong siia chua, binh bao, bénh ml, nurfc gii khat Ién men,...).

Nam 1806, [4n d4u tién Berzelius (Bo-gié-li-6t) 83 ding danh it hod hoc kil co 8 chl nganh hod hoc nghién
cthu v& cdc hgp chdt <6 ngun gdc dbng vat, thirc vat. Thii diém nay cd thé xem nhur diém mic dénh ddu sy ra dbi
¢ia hod hoc hiu ¢o,

Déu th& ki X, trén thé gidt da phit trién manh cic nganh cdng nghidp sdn xudt dugc phdm, san, nhya, polymer,
10501, cao su,...

Thé ki XX, hod hoc xanh sé |a mdt huéng @6l méi quan trong dé gidp nganh cdng nghiép hod chit phét trién,
Trén thuc t&, vidc dp dung nhiing nquyén i than thién v6i mdi trutng clia hod hoc xanh da va dang g6p phén
gitip nganh hod chat di theo huéng phit trién bén vifng, mang lai nhiing lof ich tich cuc cho nhén loai ¢ vé kinh
t&, méi trubing va x4 hii.

2. Bic didm chung ciia céc hgp chit hiru co
Cac hgp chét hiru co ¢6 dic diém chung sau day:

— Thanh phén phéan tlr nhat thiét phai chira nguyén té carbon, thwdng c6 hydrogen,
oxygen, nitrogen, halogen, sulfur, phosphorus,...
— Lién k&t ho4 hoc chii yéu 12 lign két cdng hod tri. Céc nguysdn tlr carbon khdng nhing

¢6 kha nang lién két v&i nguyén tlr clia cac nguyén t6 khac ma cdn ¢b thé lign két v
nhau tao thanh mach carbon.

— Nhiét dd nong chdy thap, nhiét dd s6i thap (dé& bay hoi) va thudng khéng tan hodc it
tan trong nuwée, tan trong cac dung méi hiru co.

— D& chdy, kém bén vé&i nhiét nén dé bj nhiét phan huy.

— Phén (ng clia cac hgp chét hivu co thwérng xdy ra chém, theo nhidu hwéng va tao ra
hén hgrp céc sdn phdm. Dé tang tdc 39 phan (ng thurding cin dun ndng va ¢b xuc tac.

" 3. Sosénhthanh phdin nguyén t§, lién két hoa hoc trong phan tir clia hg'p chét hivu cor
va clia hgp chat vo co.
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(D PHAN LOAI HOP CHAT HOU CO

Dira vao thanh phdn nguyén t8, herp chét htru cor ¢6 thé phan thanh hailoai: hydrocarbon
va dén xuét cta hydrocarbon.

Hydrocarbon 1a nhifng hop chat dugc tac thanh chi fir hai nguyén t6 carbon va
hydrogen. Mét s8 hydrocarbon tiéu bidu:

Hydrocarbon alkane alkene alkyne arene

Khi mét hay nhidu nguysn ti¥ hydrogen trong phén tlr hydrocarbon dwec thay thé béng
mdt hay nhidu nguy&n t& hay nhém nguyén tr khac (thidng chira oxygen, nitrogen,
sulfur, halogen,...), thu dwoc din xuét ciia hydrocarbon.

D&n xuét clia hydrocarbon duegc phan thanh nhiéu loai:

DAn xuét clia hydrocarbon | dn xuét halogen |  alcohal carboxylic acid

VI dy CH,CI C,H;OH CH,COOH

4. Hay phan loai cAc hop chat hiru co cho dudi day thanh hai nhém: hydrocarbon va
dén xuét hydrocarbon.
CH3\ /CH3

CH; -CH, -CH=CH-CH,-CHjs ; 5 = S : COOH.
4 NHOM CHUC TRONG PHAN TU HOP CHAT HUU CO

1. Khai niém

Nhém chire la nguyén tir hodc nhém nguyén i trong phén tir gdy ra nhimg tinh chét
hoé hoc dic trung ctia hop chét hiru co.

VI dy: Dimethyl ether (H,C—O—CH,} va ethanol (C,H;—OH) c6 cling céng thirc phan tr
C,HgO nhuwng ¢6 cac tinh chét khéc nhau. Dimethyl ether khéng phéan (rng v&i sodium,
trong khi ethanol phan &ng v&i sedium gidi phdng hydrogen.

2C,H;OH + 2Na—» 2C,H;ONa + H,

Nhém —OH da gay ra cac phan (rng déc trng, phan bigt ethanol véi dimethyl ether va
v&i cac loai hgp chéit khdc nén nhém —OH duge goi la nhém chirc alcohal.
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2. Mot s0 loal nhém chirc co ban

Bang 10.1. M5t s6 nhom chive co ban va cong thire céu tao

Loai hgp chét |  Nhém chirc Vidy Logi hep chét | Nhém chire Vidy
Déin xuét =X (F, Cl, Br, I} CH,CI Carboxylic —COOH CH,COOH
halogen acid
Alcohol —OH CH,;OH Ester -COO- | CH,COOCH,
Aldehyde —CHO CH,CHO Amine —NH, CH,NH,

Ketone 26=0 CH,COCH, Ether -0- CH,0OCH,

. Glutamic acid 12 mét chét din truydn than kinh, gitp phdng ngira va didu trj cac

trigu chirng suy nhugre than kinh do thidu hyt glutamic acid nhw mét ngl, nhirc

d4u, U tai, chéng mét,... Glutamic acid ¢6 ¢dng thive cAu tao:
HOOC-CH;—CH,-CH(NH; )-COQOH .

Hay néu tén cédc nhém chirc cb trong phan tir glutamic acid.

3. Phd hdng ngoal va nhém chire

Phwong phap phé héng ngoai (Infrared Spectroscopy, dwgc viét tat 12 IR) 12 phurong
phap vat Ii rat quan trong va phd bién d& nghién ciru céu tao phén t&r he'p chét hivu co.

M&i lién két trong phan t& hop chét hifu co hdp thy mét vai birc xa hdng ngoai diic
trieng cho lién két do.

Phd héng ngoai clia mdt chét dwgc may phé ghi lai ty d8ng khi cho ngudn blrc xa hdng
ngoai di qua chét nghién clru. Phd héng ngoai thirdrng bidu thj sy phy thude cla 4o
truyén qua (%) clia birc xa héng ngoai vao sb séng (cm). Céc cyc tiéu truydn qua
(hodic cwe dai hap thy) ing vdi dao dong cha cac lién két trong phan t& chét nghién
ctru dwere goi la céc tin hidu (hodc peak). Dira vao céc s8 séng hép thy déc tneng trén
phd IR ¢6 thé di doan nhdm chirc frong phén tir chét nghién clru.

Hay quan sat phd hdng ngoai cta ethanol (Hinh 10.2) va cho biét s& séng hap thy

d&c tneng clia lién két O-H, lién két C—H va lidn két C-O ndm trong khodng nao.
100

o8
o

2]
Q

| cH

D% truyén qua (%)
Y
L=

CH,—CH,—O—H =0

2000 1500 1000 500

84 song (o)
Hinh 10.2. Phé héng ngoai cia ethanol
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Béng 10.2 |a s6 séng déc trwng ctia mot s6 nhém chire cor ban (phd hdng ngoai).
Béng 10.2. S s6ng hép thy ddc trumg trén phb hdng ngosi cdia mét sé nhém chirc co ban("

Nhém chire/ién két 86 s6ng (cm)
—OH (alcohol) 3 500 - 3 200
| _
! 3 300 — 3 000
H —
N s 2 830 — 2 695 (C—H)
No 1 740 - 1 685 (C=0)
>c=0 (Katorie) 1715 -1 666 (C=0)
/° _ 3 300 — 2 500 (OH)
S 1760 — 1690 (C=0)
P
- (ester) 1750—1715 (C=0)
No—

100 _

B truydn qua (%)
Ig

HO-CH,-GH-CH,~CH, 25

CH,

7. Chira s s6ng hép thy déc trrng cia nhém C=0 (ketone) trén phd hdng ngoai:

4000 3000

T 1 T zruw T 5 J w0 T T T 1Imd T T T
86 séng (cm™)

6. Chi ra s song hap thy d&c trwng clia nhém —OH trén phd hdng ngoai clia chét sau:

100 _

% ]

o

&

=
<

I

-

&

4000 3000 2000 1000
Sé s6ng (em™)

(1) Nguén: hitps:/iorgchemboulder.com/Spectroscopy.
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8. Chat X ¢6 cdng thiec phén tir 14 CH,,0 va ¢6 phd hdng ngoai nhu sau:

.

£
g -
i
& 60 -
g
50 ; . . —
4000 3000 1000 400

© 2000
S8 séng (cm™")

Dwa vao Bang 10.2 va phd hdng ngoai, hay dy doan nhém chire ¢6 trong phan ti X.

» Hop chét cla carbon 1a hop chét htru co (irir mét 88 cac hgp chét nhy
carbon monoxide, carbon dioxide, mudi carbonate, cyanide, carbide,...).

s Lién két hoa hoc trong hgp chét hitu co thirerng 12 lién két cong hod tri; nhiét
dd néng chay, nhiét do séi thap va thwéng khong tan hoc it tan trong nuérc,
tan trong cac dung mdi hitu co.

o Hop chét htu co dé chay, dé bj nhiét phan huy, cac phédn ng thuéng xay
ra cham, theo nhiéu huréng va tao ra hén hgp céc san pham.

» Hgp chét hitu co dwgce phan thanh hai loai: hydrocarbon va dén xudt cha
hydrocarbon.

+ Nhém chi¥c la nguyén tir hodic nhém nguyén i gay ra nhivng tinh chét hoa
hoc dic treng clia phén t& hgp chét hivu co.

+ Phd hdng ngoai thwiyng duge sir dyng dé xac dinh sy ¢6 mét clia cac nhém
chirc trong phan tlr hop chéat h(ru co.

S dung durere bang tin hiéu phd hdng ngoai {(IR) dé xac dinh mét s6 nhém chire
co ban trong phén tir hgp chét hiru co, tir d6 o6 thd di dodn cu tric phan to
hop chét hiru co.



PHUONG PHAP TACH BIET_
1]/ VATINHCHE HOP CHAT HUU co

MUCTIEU

— Trinh bay dugc nguyén tdc va cich thiic tién hanh cic phuong phdp tich bidt va tinh ché
hop chdt hitu co: chung cdt, chit, két tinh va so lugc vé sic ki cot.

—  Thuc hién dugc cdc thi nghiém vé chung cit thubmg, chiét.

— Van dung dugc cic phudng phap: chung cit thudng, chiét, két tinh dé téch bigt va tinh ché
mét s& hap chdt hifu co trong cufc sbng.

F

s Cdc hop chiit hitu co thu duge trong ty nhién hay bling con duding t6ng hop trong phéng thi nghiém ?'
thutmg &dang thé, Idn cdc tap chdt céin phdi logi b3, Muén cé dupe sdn phdm hilu co tinh khiét, ngudi
ta s dyng nhing bién phdp ndo?

) PHUONG PHAP CHUNG CAT

Qua trinh ndu regu gao thd céng dwge thire hién nhuw sau: _ ‘@

~ Gao dwgc ndu chin, d& ngudi, ric men, G kin 3 -5 /! 1
ngay, thu duwgc modt hén hop chi yéu gdm nuée, = 4 —
ethanol va ba rugu.

— Bun ndng hdn hop trén dén nhiét dd soi, hoi bay ra di
vao dwdng 8ng din. HBn hep hoi trong dwdng éng
duroc 1am lanh 8 hoa 16ng vA chdy vao binh hirng
(Hinh 11.1). Qué& frinh nay goi 14 chung cat rugu.

Trd 1o cdu hoi:

1. Trong qua trinh chwng cat, ti 1§ ethanol/nwdc giam ., Hinh11.1.
déin hay téng dn, biét rang sthanol cé nhiét do sbi Thiét bj néu nrgu thil cong
thép hon nuéc?

2. Vai trd cua thiing nwrérc lanh 14 gi?

1. Nguyén téc

Chimg cét 14 phuong phap tach chét dira vao sy khac nhau vé nhigt 49 sbi clia cac
chét trong hén hgp & mit ap suét nhét dinh.

2. Cach tién hanh

Chét Idng cén tach dwgc chuyén sang pha hoi, réi lam lanh cho hoi nguwng ty, thu lay
chét I16ng & khodng nhiét d6 thich hop.

3. U’ng dung

Phuong phép chung cét dung dé tach céc chét Idng ra khdi hin hop cac chét ¢6 nhiét
80 s6i khac nhau nhdm thu dwgc chét I1dng tinh khiét hon.
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Dé tach cac chét I6ng ¢6 nhiét do sbi khéc nhau nhidu, ngwdi ta dung phwong phap
chwng cét thuéng (Hinh 11.2).

| Nhigt k&
|
i | F\. &&= . . d/ngsinh han
\ Binhciu S
¢t nhanh g S

= . ) e N

Nudc lam -
Nguén lanh
nhilét /
\_Binh hiing

* St—
Hinh 11.2. Thiét bi, dung cy téch chét bdng phuong phép chung céf thudmg

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

Chudén bi: negu (durere ndu thil cdng); binh cdu cé nhdnh 250 mL, nhiét k&, dng sinh han

nwére, 5ng ndi, ng dong 50 mL, binh tam giée 100 mL, d4 bot, ngudn nhiét (b&p dién,

dan cbn).

Tién hanh:

— Cho 60 mL requ duwgre ndu thd cdng vao binh cdu ¢6 nhanh (chu y chét 1dng trong
binh khéng vurgt qua 2/3 thé tich binh), thém vai vién da bot.

— Lép dung cy nhw Hinh 11.2.

— Bun néng tir tir @én khi hén hop s8i, quan sat nhidt dd trén nhiét ké thdy tang dan,
khi nhiét @9 trén nhiét k& &n dinh, @6 chinh I& nhiét 45 s6i clia hdn hop ethanol va
nwére. Khi nhiét do bat ddu ting trd lai thi tht ngudn nhiét, ngirng chung cét.

Tré Ioi cdu héi va thyre hién yéu céu sau:

1. Nhiét d6 sbi clia hon hgp ethanol ban déu va nwéc la bao nhiéu? So sanh véi
nhiét d§ sbi cla ethanol.

2. D do&n d cdn clia sadn phdm thay ddi nhwr thé nao so v&i rwou ban diu.
Gidi thich.

1. Phuong phap chwng cat thuwérng dugce ap dung trong tréng hop nao? Hay lay
vi dy trong thire té.

npgranpoeIhnaijm



Y emco BIET

Chung cit phin doan

Phuong phdp chung cit phan doan ding dé \/Nhlétké
tdch hai hay nhiéu chdt 16ng cé nhit 46 sbi khdc

nhau khéng nhifu va tan [dn hoan toan trong f

nhau, Thiét bi, dung cy chung cft phén doan r“?‘- N |
ditgc b rfhurHinh 113. :_i.@g/smh nan

Khi dun néng, chét <6 nhit 4§ séi thdp hon s& \) )
bay hai ra truéc rbi dugc ngung ty va thu Iy & c:;;ft ‘\

L ;8
binh hiing. doan Nu‘dvc
Chung c&t 181 cudn hoi nudc [’ \

Trong phuong phép chung cdt 181 cudn ho! nudc,

cic chat <6 nhidt 35 s5i cao va khdng tan trong . \ Hon hop
nudc vin ¢6 thé tach ra khdi hdn hop & nhiét dd — EI;';nlfm

s6i x3p xi nhiét db s6i alia nudc. Thiét bi chung
cat 16 cudn hoi nudc dirgc bd tri nhu Hinh 11.4, -.!":%L;gtn
Hén hgp hoi nudcva hoi chat hifu co ciing di qua e

dng sinh han ngung tu va dugc thu & binh hing.
Hinh 11.3. Thiét bj, dung cy tach chét bdng

phuong phép chumg cét phén doan
Hdi nu‘dc |
"%
Binh b'nh
cdp ,'“‘k d‘;ﬂf
nuﬂc ay
Y - -~
: Nguyén T
3 d ¥ lidu ! Nu‘%c )
Ngudn | ,
nhiét Ti1 p /. \
- . tinhddu/ \
——— \\
L e

Hinh 11.4. Thiét b, dyung cy chung ¢4t 18 cubn hoi nwbc

(D) PHUONG PHAP CHIET
1. Nguyén tic

Chiét 1a phwong phap tach biét va tinh ché hén hgp cac chat dra vao sir hoa tan khac
nhau cia chiing trong hai mai treérng khdng trén 13n vao nhau.

2. Céch tién hanh

» Chibt Idng — Idng: thwdrng diing dé tach cac chét hivu cor hoa tan trong nwéc. Dung
mot dung mdi ¢d kha nang hoa tan chét cAn chiét, khéng trdn I&n v&i dung mdi ban
dau va ¢6 nhiét dd sbi thap dé chiét. Sau khi 1dc dung mdi chiét v&i hdn hop chét
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hiru co va nwrére, chét hiru co dwge chuydn phéin Ién sang dung mai chiét va c6 thé
dung phéu chiét dé tach riéng dich chiét (dung dich chira chét céin chiét) khdi nwéc.
Khi hai chét 16ng khdng trén 1&n duere vao nhau, chit 1dng nao ¢6 khdi lrgng riéng
nhé hon sé tach thanh Iép & phia trén. Bang cach ldp lai nhiéu 1an nhw trén, ta c6
thé tach dwee gdn nhw hoan toan chét hiru co vao dung méi chiét. Sau d6, chwng
cét dung mdi & nhidt 6 va 4p suét thich hop s& thu duoc chit hiru co.

e Chiét 16ng — rén: dung dung mdi I6ng hoa tan chét h(ru co & tach chang ra khéi
hdn hop rén.

"1 Phéu

3. (’ng dyng S

Phwong phap chiét I6ng — 16ng diing dé tach lay chat ¥

hitu co khi né & dang nhi fwong hodic huy2n phi oA

trong nuwérc. :

Ap dung phwong phép chiét Idng — rén dé& tach ldy chét )—\

hiru co ra khdi mdt hdn hop & thé ran, thuedng dwec 4p

dyng dé& ngam nwrou thude, phén tich thd nhwing, phan L E

tich dw Iwgng thude bédo vé thire vat trong ndng san,... Hinh 11.5. Dung cy chibt

Téch p-carotene tir nwére &p ca rbt

Chuén bi: nwérc ép ca rot, hexane; ede thuy tinh 100 mL, binh tam gidc 100 mL, phéu
chiét 60 mL, gia thi nghiém.

Tién hanh:

— Cho khodng 20 mL nwéc ép ca rdt vao phéu chiét. Thém tiép khoang 20 mL
hexane, l4c d&u khoang 2 phut.

— D& yé&n phéu chiét trén gia thi nghiém khodng 5 phit d& chét Iéng tach thanh
hai lép.

— M khoé phiu chiét cho phdn nwéc & duéi chéay xubng, con lai phén dung djch
p-carotene hoa tan trong hexane.

Tré i cdu hoi:

1. Nhan xét mau séc cia Iép hexane trong phéu chiét trwdc va sau khi chiét.

2. Thi nghiém tach B-carotene tir nwérc ca rét dyra theo nguyén tc nao?

Z emco BiET

Phuong phép ngém chiét .

Ngdm lgnh 13 cich hay diing nhdt, 8p dung v6i da s8 dugc liéu. Choduge =7
lidu vao trong lg, binh hogic hii, 86 m§t lugng nigu phit hgp rdi bit kin
lai, 4t & noi t8i, mdt, Ngdm ti 10 8&n 15 ngdy. Mda déng c thé ngdm | &

|au hon.

Ngdm néng thutmg dp dung cho cdc duge lidu ¢ cdu tao rdn chic, khé
chiét xudt va c6 khd nang chiu nhigt. Trudc hét, ngudi ta cho dugclidu va
rugu vao dung cu thich hop, ddy kin, dun cach thuy cho dén khi s6i rdi dé
ngay sang binh ngam. Day kin va tiép tuc ngam trong 7 — 10 ngdy nhu
ngam lanh.
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Hinh 11.6. Théo durpe
dwoe ngém chidt trong ruou




&

2. TIm c4c vi dy trong thirc 18 cudc sbng @& 4p dung phuong phap chiét. Md ta cach
thire hién va cho biét em d& ap dung phurong phat chiét 16ng — 16ng hay 16ng — rin.

() PHUONG PHAP KET TINH

1. Nguyén tac
Két tinh 1& phuong phép tach biét va tinh ché hén hep cac chét rin dwa vao do tan
khac nhau va sy thay ddi do tan cla ching theo nhi§t dj.

2. Céch tién hanh

— Hoa tan chét rén I3n tap chit vao dung méi d8 tao dung dich béo hoa & nhidt d8 cao.
Dung méi thurrng diung la nwrée, ethanol, acatone, ether, ethyl acetate,... hodc ddi khi
12 hén hgp cGa chiing. Dung mdi ¢in hoa tan t6t chét cin tinh ché & nhiét 6 cao va
hoa tan kém hon chét cin tinh ché & nhiét do thap (Hinh 11.7a).

— Loc néng loai b chat khang tan (Hinh 11.7b).

— P& ngudi va lam lanh dung dich thu dugc, chat can tinh ché sé két tinh (Hinh 11.7c).

~ Loc d& thu dwoc chét rén (Hinh 11.7d).

Hinh 11.7. Céc burée tién hénh trong phiramg phép két tinh

Thyre hién két tinh lai nhidu An trong ciing mdt dung madi hodc trong cac dung mdi khac
nhau sé& thu dwgce tinh thé chét cin tinh ché.
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3. U'ng dung
Phwong phép két tinh dwgc diing dé tach va tinh ché céc chét rén.

Tinh ché dwéng dé thanh dwong trang

Buwdng dwec lam tir mat mia va chwa qua tinh luyén thuérng duge goi 1a dwéng dé
(hoc dwdng vang). Trong durdng dé cb cac chit mau va tap chét. Pé tinh luyén
dudrng d6 thanh dwdng tring, nguwdi ta ldm nhi sau:

— Hoa tan dudng dd vao nudc néng, thém than hoat tinh dé& khi mau, khudy, loc
dé thu dwgc dung dich trong su6t khéng mau.

— Cb bét nuéc, d8 ngudi thu dwgc dwdng trang & dang tinh thé.
Hay cho biét trong hai loai dirdng dd va dudng tring, dwdmg néo tinh khiét hon.

{» sic ki cOT
1. Nguyén téc

S4c kI cbt 12 phwong phép tach bidt va tinh ché héin hop cac chét dira vao sir phan b
khéc nhau cila chang gilra hai pha déng va pha tinh.

Pha d4ng 14 dung mdi va dung dich méu chét cén t4ch di chuyén qua ct. Pha tinh 1a
mdt chat rén ¢o6 dién tich bé mét rat Ion, ¢6 khé ndng hap phy khac nhau cac chét trong
hdn hgp cén tach, vi dy: silica gel, aluminium oxide,... Khi dung méi chay qua cft, cac
chét hiru cor durgre tach ra & tirng phan doan.

2. Céch tién hanh

— Sir dyng céc cbt thuy tinh c6 chiva cdc chét hép
phu dang bdt (pha tinh), thuwérng Ia aluminium oxide,
silica gel,...

— Cho hdn hop céin tach 18n ¢t sdc ki.

— Cho dung méi thich hgp chay lién tuc qua cit sac ki.
Thu céc chét hivu co dugce tach ra & ting phan doan
khéc nhau sau khi di ra khoi cdt séc k.

— Loai bd dung mbi dé thu dwoe chét cin tach.

o .@j&

3. (’ng dyng

Phwong phép séc ki cdt thuwéng ding dé tach cac
chit hitu co c6 ham lwgng nhd va khé tach ra

4

Hinh 11.8. Thiét bi,édggg
o cy thire hién tach chat bdng



& 3. Hay cho biét ban chét ciia céc cach Iam sau day thudc loai phurong phép tach biét

va tinh ¢ché nao?
a) Gia |4 cly cham, cho vao nuée, lge 1y dung dich mau dé& nhudm sgi, vai.
b} Niu negu ubng.
¢) Ngam regu thube.
d) Lam dwérng cat, dwdrng phén tle nwrde mia.

e Chumg cét1a phwong phap dyra vao sy khac nhau v nhidt d9 séi cia cac chét
trong hén hgp & mét 4p suét nhét djnh.

e Chiét|a phurong phép tach biét va tinh ché hdn hep cac chét da vao sy hoa
tan khac nhau clia chiang trong hai dung mdi khéng trdn 1an vao nhau.

» Két tinh 1a phuong phap dwgc ding dé tach va tinh ché cac chat rn dya trén
nguyén tac:
(1) Céc chét khac nhau c6 dd hoa tan khac nhau trong cing mot dung moi.
(2) B§ tan clia chét cin tach gidm nhanh khi gidm nhiét d.

» Séc ki cft 14 phuwrong phép tach biét va tinh ché hén hgp céc chét dya vao sy
phéan b khac nhau cla ching gilra pha ddng va pha tinh.

s Tach dugc tinh dau v qua buwdi, cam, chanh,... bdng phwong phap
chwng cét va chiét.

e Tinh ché mot sé chit théng dung trong ddi séng (nhw dudng mia) bing
phuwong phap két tinh.

69



CONG THUC PHAN TU
172/ HOP.CHAT HUU cO

MUCTIEU

—  Néu dugc khdi niém vé cdng thiic phan ti hgp chdt hitu co.

—  Sirdung durgc k&t qua phd khdi Iugng (MS) d€ xac dinh phan tirkhdl clia hop chét hiu co.

—  L8p duoc cong thiic phan tif hop chat hifu co tit dif liéu phén tich nguyén t6 va phan ti khoi.

7 ]

K = 2
o- Y
®

Lam thé ndo d€ Igp céng thic phan ti hop chdt hitu co tiy dit liéu phén tich nguyén t8
va phdn ti khéi,

D) cONG THUC PHAN TUI
1. Khal nlém

Céng thirc phan t&r cho biét thanh phAn nguyén 16 va s6 legng nguyén tlr clia mai
nguyén t6 trong phén tir.

Vi dy: Khi butane va propane [a khi hoa Iéng dwgc nén trong binh gas, dwge cac gia
dinh str dyng d& dun, nfu c6 cdng thikc phan tir [& C,H,, va CgHg

Hay viét cong thirc phan tiv clia céc hep chat hitu cor ¢6 mé hinh cho duéi day:

\

methane sthane ethylene ethyl chloride ethanof
Cho biét trong mé hinh:

@ nouyén tir carbon . nguyén tir hydrogen

@ nguysn tir oxygen < nguyén tr chlorine

2. Cach biéu didn ¢dng thire phin tir hop chét hiru co
a) Céng thire tong quét: cho biét cac nguyén tb ¢6 trong phan tir hop chét hivu co.

Vidu: C, H O,(x v zlacac s6 nguyén duong) cho biét phan tir chat hiru cor da cho
chira ba nguyén tbC,Hva 0.

b) Céng thirc don gidn nhét: cho bidt t 16 s6 nguyén t& cla cac nguydn 6 cb trong phan
t& hop chét h(ru oo (1 18 cac 8d nguyén ti gian).

Vi dy: Hop chét c6 ¢dng thirc phan tir 14 C,H,O, thi cdng thirc don gidn nhét 1a CH,O.
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1. Khinghién ciru thanh phdn hod hoe clia tinh dau qué,
ngudi ta thu duwge nhiéu hgp chét hiru co trong d6
c6 cinnamaldehyde va o-methoxycinnamaldehyde
v cdng thire cdu tao:

HC=CH pE=C

O T W

He—ch  Rh-cHo C—C H—CHO
O—CHs

cinnamaldehyde o-methoxyecinnamaldehyde

Hay viét ¢cong thire phan t va cbéng thirc don
gidn nhét clia cac hep chét nay.

2. Viét cong thirc don gidn nhéat clia cac hgp chat
hifu cor b6 cbng thirc phan tir sau:

a) C;Hg; b) C4HgO,;

¢) C,H,,0; d) C,HgO,.

) LAP cONG THUC PHAN TU HOP CHAT HOU co
1. Xéc dinh phén tr khéi bdng phwong phép phd khéi lwong

4 emco BiET

Chat hiu co ddu tién dugc
tdng hop nhu thé nae?

Nim 1828, Friedrich Wahler
(Phri-drich Vo- lo) (1800 — 1882),
nha hod hoc ngui Bic, lan dau
tién da thuc hién thanh cong thi
nghiém tong hop chit hiu co
urea (chat c6 trong nudc tiéu)
tir cic chat khong 6 trong cg
thé séng I& potassium cyanide
va ammonium sulfate. Diéu nay
da béc bd hoc thuyét cho rdng,
céc chdt ¢6 trong co thé sinh
vit vé ca ban, khéc hdn véi cic
hod chdt khong c6 nguén gbc
sinh vat, m& ddu cho su phét
trién clia chuyén nganh hod hoc
hilu ca.

Phwong phap phd khéi lvgng dwge sir dung d8 xac dinh khéi lugng phan & céc hep

chat hiru co.

Trong may khoi phd, chét nghién cu bj bén pha bdi mot dong electron tao ra céc

ménh ion. VI dy: M ——=—>M" +e

Mdnh ion [M*] dwgc goi 1a manh ion phan tir. Gia tri m/z cia mdi ménh ion va ham
Iwgng terong ddi clia chiing dugc thé hign trén phd khdi lugng.

Béi v&i cac hop chit don gidn, thuérng manh ¢6 gid tri miz Ié¢n nhét (’ng vé&i ménh ion
phan tr [M*] va gia trj nay bang gia trj phan t& khéi ctia chét nghién ctru.

Vi dy: Phd khéi lrgng ciia ethanol ' 31
¢6 peak (pic) ion phan 1 [C,Hg0"] < s
c6 gid trj m/z = 46, diing béing phan E’
tir khéi ctia chét (Hinh 12.1). 8% a5

S 0]

g 5 7 & M*, 46

. i 1L |

1 1 i Al |
0'010 ......... g R At ke 2

(1) Ngudn: hitp://webbook.nits.gov/chemistry.

Hinh 12.1. Phd khdi lvpng cda ethanol (C,H,0)"
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Hay gén cac chét hivu co sau: CgHg, C;HZ0, C,HgO, vao cac phd khéi lugrng tuong

rng dwéi day.

100 - *wn -
*:0,80 %80
£ 60 £ 60
5 5
g g4 —
{m)] [=)] 51
§20 2729 42 55 ézo 59
60
& 15 IJ Iﬂl I = 26 | i
e “a %0 5 3% : 60 75 90
a 1 20 4950 60 0 p) a5
169 23
Etm
5%
g
=Y
mzo- 79 61 70
3 A I I
c) 095 P o TR

mfz
Hinh 12.2. Ph8 khéi lvgng clia mot s6 hop chét hitu col)

YemcoBiET

Phé khéi lugng ra d4&i nhu thé nao?

Phuang phap phé khdi lugng (Mass Spectrometry) dugc bat du
nghién ciu tir cufi thé ki XIX. Nam 1886, Goldstein (Got-xtén} da chi
ra ring mt chiim tia ion duong ¢6 thé téch hiét ra khdi nhau duéi téc - s
dung ciia mdt dién trutig va tlr trutng, Nam 1930, Conrad (Con-rat) ' _
da dua ra thdng bo ddu tién vé nghién ciiu phd khdi lugng cic hgp ‘ ‘
chdt hifu co. L

. "I'f‘:

Hinh 12.3. M4y do phd khéi momg

2. Lap cong thirc phéan tir hep chat hiru cor

M5t hop chéit hivu co ¢é cbng thire phén tr 13 C,HO,. Thiét 18p cbng thire don gidn

nhét bing céch lap ti 1& x : y : z & dang s6 nguyén N thi g gidnp:q:r.

Phén tich dinh lwgng, ta dwgc ti 1€ phan trém cac nguyén té trong phan tle.
XYz _ %mg %mH %mo_p q:

120 10 160
Tir d6 thiét 18p dworc cbng thirc don gidn ‘nhét; C.H

M&i quan h@ gitra cng thirc phan tlr va cdng thl.'rc dun gién nhét:
CH,0, = (C,H,O),.
Trong d6: p, q, r & cac sé nguyén téi gidn; x, y, z, n 1a s6 nguyén duong.

Khi biét phan t& khdi, x&c dinh dugc gia tri n, tr d6 suy ra cdng thic phan to.

(1} Nguén: http:/fwebbook.nits.govichemistry.
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Camphor (¢6 trong cay long n&o) 1a mdt chét rén két tinh mau tring hay trong subt
gidng nhw sap v&i mii thom déc tneng, thwedng ding trong y hoc. Phén trém khoi
Irgng cac nguyén tb trong camphor 13n Iwgt 12 78,94% carbon, 10,53% hydrogen
va 10,53% oxygen. Tlr phd khdi o
krgng clia camphor xac dinh dwgc ]
gié trj m/z clia peak [M*] bang 152. g0
Hay l&p cbng thirc phén tir cla E‘m;
camphor theo cac bubc: ]
— L3p odng thi)c don gidn nhét g _

clia camphor. 3201 ‘

_xa:c dinh phan tl‘r khai' | ‘ |!|| !| I, |||HII |.|HI .|'|'|| el !. s 1?3 ;

0.0+——
— Xéc dinh cbng thirc phan tlr cia 0.0 40 Br:lvz 120 160

camphor. Hinh 12.4. Phd khéi romg ciia camphor(”

152

4& 3. Eugenol la thanh phé&n chinh trong tinh dAu dinh hwong hoéc tinh d&u hurong nhu.
" Chét nay dugc si? dung I3m chét diét ndm, d&n du ¢dn triing. Phan tich phan tram
khéi lgng cac nguyén t6 cho thay, eugenol ¢6 73,17% carbon; 7,31% hydrogen,
con lai la oxygen. Lap cong thivc phan t clia eugenol, biét réng két qua phan tich
phd khéi legng cho thdy phan t& khéi clia eugenol |4 164.

s Cdng thirc phan tlr cho biét s6 lrgng nguyén tr cia mdi nguyén t6 trong
phan tir.

» Codng thirc tdng quat cho biét thanh phan dinh tinh cdc nguyén t6.

e Cong thirc don gidn nhét cho biét {1 18 sb nguyén t&r cla céc nguyén tb c6
trong phan tir (i 18 theo céc sb nguyén t4i gidn).

s Phb khéi hrgng: wgc s dung dé xac dinh phan tlr khdi cla hop chét
hitu co.

e La&p cbng thire phén tir hop chat hiru co (CXHJ,OZ):
Cong thirc don gian nhat (CquOr);
CKHN,C)z = (CquOr)n

(p. g, r 4 c4c sb nguyén t8i gian; x, v, z, n 14 c4c s8 nguyén duong).

X4c dinh dwge cdéng thire phan tlr hgp chéit hiru co dyra vao két qua phén tich
nguyén té va phé khéi lgng.

{1) Nguén: htip://webbook.nits.govichemistry.
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CAU TAO HOAHOC
HOP CHAT HUU €O

MUCTIEV

— Trinh bay dugc ndi dung thuyét cau tao hod hoc trong hoa hoc hifu co.

—  (Gidi thich dugc hién tugng 88ng phén trong hod hoc hitu ca.

—  Néu duigc khdi nigm chdt ddng ddng va day dng ddng.

—  Viét dugc cbng thiic cdu tao clia mft s8 hop chét hitu co dom gidn (cbng thifc cdu tao
day dii, cong thifc cdu tao thu gon).

— Néu dugc chat dong dang, chdt dong phan dya vao cing thic ciu tao cu thé clia cic
hgp chdt hitu cc.

Tal sao 58 lugng cdc chdt hitu co 16n hon rdt nhidu cdc chdt vé co?

—

THUYET cAU TAO HOA HoC

N&m 1861, Butlerov (But-18-rép) dura ra khéi niém céu tao hod hoe va thuyét clu tao
ho4 hoc bao gdm nhifng ludn diém chinh sau:

. Trong phan t chét hiru cor, cac nguyén t lidn két v&i nhau theo ding hoa tri va theo

mdt thir tyr nhét dinh. Thir ty lién két 86 dugc goi 1a chu tao hod hoc. Sy thay ddi tha
ty lién két do sé tao ra chét khac.

Vi dy: Ethanol va dimethyl ether déu cé cdng thirc phan ti C,HgO nhuwng ¢6 tinh chét
vat If va tinh chét hoa hgc rét khéc nhau do chiing c6 cdu tao khéc nhau.

CH,~CH,~-OH CH;~0-CH,
Nhiét 4o sdi: 78,3°C Nhiét db sbi: —24,9°C
Tan v& han trong nweére [t tan trong nwérc
Téac dyng v&i sodium tao khl hydrogen Khéng tac dyng vé&i sodium

. Trong phén ti» chét hGu co, carbon c6 hod trj IV. Cac nguyén t&r carbon khéng nhirng
lign két v&i nguyén tlr cla cac nguyén tb khdc ma con cb thé lién két tryc tiép voi
nhau tao thanh mach carbon {(mach h& khéng ph&n nhanh, mach hé ph&n nhanh hodc
mach véng). VI du:

Mach hé& khéng phan nhanh Mach h& phan nhanh Mach vong
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. Tinh chét cla céc chat phy thudc vao thanh phan phan tie (bén chét va sb legng céc
nguydn t&) va chu tao hod hoc. Cac nguydn tlr trong phéan tlr c6 dnh hwdng qua lgi

I&n nhau.
Vi du:
Hop chéthtuco | Nhigt 46 sdi (°C)V Tinh ch&tidng dyng
Khdc nhau va CH, —-161,5 Khéng tan trong nwéc
logi nguy&n tir CH,OH 64,7 Tan v han trong nuée
Khéc nhau C4Hg —42,1 Ding lam nhién lidu (gas)
vé sé lvgng
nguyén tir CypHyen 343 Dung lam nén (sap)
_ Dlng ché tao nhya
Cilng cting CH,—CH=CH, 47,8 i e
thirc phan tir, H
= £ &
khéc céu tac / \2 _ Dung lam chét g8y mé qua
hoa hoc H,C—CH, : dwdng hb hdp
Téac dung v&i dung dich NaOH
Anh hudr OOH 181,7
‘:F [19 81, va nwée bromine
qua lai clia
h
::éc na nétnc: Q OH ol Khéng tac dyng véi dung dich
g9sy ’ NaOH va nwéc bromine

Thuyét cdu tao hod hoc giup gidi thich dwoe hién twong ddng phan, hién tugng déng
déng trong hod hgc hitu co.

1. Viét cdng thirc cAu tao cac hop chét hivu cor ¢6 cling ¢dng thive phan tr sau:
a) CqHg0; b) C,Hs.

2. Hay cho biét c6 loai mach carbon ndo trong cdng thtre clu tao cila céc chét
sau day.
a) CHz—CH,—CHy—CHa ;
p
b) CHy—CH—CH;
H,C—CH, CHs

¢) Hie—C. o/
) &—Jﬁz \\Hz

(1) Ngudn: pubchem.ncbi.nim.nih.gov.
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Téc gid olia thuyét cdu tao hod hoc

Aleksander Butlerov (A-léch-xan-do Biit-1é-rop) (1828 — 1886) a nha hod hoc hifu co nquéi Nga, vién si Vién
Han 1dm Khoa hoc Saint Petersburg (Xanh Pé-téc-bua). Gng Ia nqui séng I3p ra trudng phidi diu tién va ciing la
6 nhat cdia hod hoc hitu co & Nga. Ong d3 xdy dung va ching minh thuyét ciu tao hod hoc kinh dién clia cic hop
chit hitu co {1861). Cdng trinh nghién c(u clia Butlerov &3 chi ra dinh hudng phat trién trong yéu clia hod hoc
hifu co thé ki XIX — XX. Ong 12 nqudi &5u tién gidi thich hién tugng déng phén (1864), phét hién phin dng triing
hop isobutylene va du dodn tng dung dlia phan (ing triing hgp nay trong tucng lai.

@ cine THIC CAU TAD
1. Khai niém
Cong thirc biéu dién cach lién két va thi ty lién két gitra cac nguyén ti trong phan tir
duge goi 1a cdng thire cu tao.
Vi dy: U'ng véi cding thire phén tir C;HO c6 bén cdng thirc cu tao mach hé nhur sau:
CHz-CHp—CHO ; CHz-C-CHy ; CH,=CH-CHp~OH ; CH,=CH-O—CHs
propanal aoe?one allyl alcohol methyl vinyl ether

2. Céch bldu dién ciu tac phan tir hop chét hiru cor

Coing thirc chu tao Céng thirc cu to thu gon
dady di Dang 1: C4c nguy8n ¢, | Dang 2: Chl bidu di&n lién két gitra cac nguysn
nhém nguy&n t¥ clng | ti carbon v&i nhém chirc, mbi dAu doan thdng
litn két véi mdt nguydn | hodic diém gép khic (ng vé&i 1 nguyén t
tr carbon dwgc viét | carbon (khdng bidu thj s6 nguyén tir hydrogen
thanh mét nhém li&n két v&i mbi nguydn tr carbon)
H H H H
H—C—&—C—&-H| CHy—CH,—CHy—CH; e
b o
H H H H
H-C—C—C—&—H CHg~CH-CH,~CHy
Ll ) hih
H/
H H
H_%;_?:?_%:_H CHy—CH=CH-CHs A
H HHH
H H H
H-¢—¢— G H CH;—CH-CH, ~
[ [ |
HoQo M OH OH
*H
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3. Viét cong thire céu tao dang thu gon c6 thé ¢6 cia cac hep chéat hitu oo (g v
cong thirc phén t C H, ,0.

D) DONG PHAN

.5

c) Myrcene (c6 trong 14 hing qué, cd xa huwong, qué xodi)
Hinh 13.1. Ba hgp chat c6 ctng cong thirc phan tir CipHye

Ba hgp chat pinene, ocimene, myrcene co tinh chat khac nhau nhuwng lai co ciing cong
thiee phan tir 1a C,,H,e nén chiing Ia nhitng chét ddng phan clia nhau.

Nhimg hop chét hiru co khéc nhau nhumg ¢6 cing cng thire phéan i dugc goi la céc
chat dong phén cda nhau.

Céc chét nay 6 cing cong thirc phan t& nhuwng c6 tinh chat khdc nhau la do ching cé
clu tao hoé hoc khae nhau.

ng v&i mdt cdng thire phan tlr c6 thé c6 cac ddng phan chu tac vé mach carbon,
loai nhém chirg, vi trl nhém chire.

Vidu:

CHy

CH3;—CH,—CH,—CH,—CH; CHa_CHz_éH—CHa

CH;—CH,—CH,—OH CH3—0—CH;—CH;
CHy—CH—CH,
CH3;—CH,—CH,—OH OH
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Ngoai ddng phén cdu tao, cic hgp chdt hitu co cdn c6 ddng phén hinh hacva dédng phdn quang hoc. Cic loai dng
phan nay c6 ciu tao gibng nhau, chi khdc nhau vi trf khdng gian ciia nguyén t&, nh6m nguyén ti trong phan tif,
Déing phdn hinh hoc xudt hién khi:

— Phén ti ¢ b phdn ciing nhic (ndi d6i) Iam can tré sy quay tu do clia cdc nguy@n ti lién ket truc tidp véi carbon
¢6 ndi doi.

— Hai nguyén tirhay nhém nguyén ti gdn véi aling mét nguyén it carbon cf ndi ddi phdi khdc nhau.
Wdg: HaC CHy, = HGC

" 4. Viét céc cbing thire chu tao clia hop chét o6 cang thize phan tir C.H, .

5. C3p chat nao sau day |14 ddng phén clia nhau?
A. C,H;OH va CH;-0-C,H,

B. CH;-O—CHj vé CH,CHO.

C. CH;—CH,~CH,—OH va CH,—CH(OH)}-CH,.

D. CH,—CH,—CH,—CH, v& CH,;—CH,—CH=CH,,

@@ pone pAND

Tim hidu vé dong ding
Trong qué trinh ché bién d&u mé, nguedi ta thu dwee nhidu khi nhu C,H,, C4Hg, C,4Hg,...

Cong thirc phaintlr | Cong thirc chu tao | Nhigt dd $6i (°C)") | Phén tmg Ggc trung
Lam mat mau dung
CH,=CH-—CH
CsHg 2 8 i dich nwréc bromine
Tra 167 céu héi:

1. So sanh thanh phan phan tl va d%c diém cu tao clha ba hgp chét trén.

2. Theo em, tai sao cac hop chit trén déu c6 cing tinh chét hod hoc dac trung 14 1am
méat mau dung dich bromine?

npggganpoeihnaijm

Céc chét hiru co ¢6 tinh chét hoé hoc fuomg tr nhau vé thanh phén phén t& hon kém
nhau m@t hay nhiéu nhém CH, duyc goi 13 céc chét ddng ddng cia nhau, ching hop
thanh mot day dbng déng.

{1) Nguén: pubchem.ncbi.nlm.nih.gov.
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Vidu:

D&y ddng ding Céng thire chung Mt 88 hop chét tidu bidu

Alkane CHoqag (N21) CH,, C,Hg, C4Hg,...

Alcohol no, don chire, mach hé | C_H, ,4OH (n21) | CH4OH, C,HsOH, CoH,OH, ...

Aldehyde no, don chire, mach hé | C H,.,,CHO (n20) HCHO, CH,CHO, C,HCHO,...

&
. .
pES

6. Vit cdng thirc phan tr clia cac chét c6 tir 3 dén 5 nguyén tr carbon trong phén
tir thude day ddng dang cia acetylene (C,H,).

Trong céc ddy chét sau ¢y, day nao gdm cac chét la ddng déng clia nhau?
. CHy—CH,~OH va CH,;~CH,~CH,~OH.
. CH,~O-CH, v& CH,;~CH,~OH.
. CH,, C,Hg va C,Hg.
. CH, va C3H,.

OO m>» N

e CAc nguyén tr trong phén tr cia mdi hop chit htru co c6 mot thir tw
lién két xac dinh goi 1a cdu tao hoa hoc. Céng thirc bidu didn céu tao
hoa hoc goi 1a cdng thirc céu tao.

« Nhirng hop chét hivu co khac nhau nhuwng cé eling cong thirc phén tir degc
goi 12 cac chit ddng phan clia nhau. C6 cac dbng phan ciu tao vd mach
carbon, loai nhém chire, vi trl nhém chirc.

e Céc chét hiru co ¢6 tinh chét hod hoc twong tw nhau va thanh phin phan
tlr hon kém nhau mdt hay nhiéu nhém CH, dwgc goi la cac chit ddng ddng
ca nhau, ching hgp thanh mot day dong dang.

Van dung thuyét cAu tao hoa hoc a8 viét dwge cdng thire ciu tao cla mot sé hop
chét hiru co don gian, thudrng gip trong cudc séng.
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14 ON TAP CHUONG 3

j ; Hydrocarbon
4D HE THON® HOA KIEN THUC  Hop chéthu co {
Dén xuét cta hydrocarbon
PHUONG PHAP TACH VA TINH CHE HQP CHAT HOPU CO
Chung cét Chiét Két tinh Séc ki o6t
Nguy&n | Chirng cét 1a Chiét 13 phirong Két tinh 1a phrong | Séc ki bt 1A
téc phwong phdp tach | phép dang tach phép tach biét va phuong phép
chét dyra vao sy biét va tinh ch8 tinh ché hén hep tach biét va tinh
khédc nhau v& nhigt | hdn hop cacchit | céc chit rén dya ché hdn hop céc
a5 sbi clla cdc chit | dira véo sy hod vao 46 tan khéc chét dira véo sip
trong hdn hgp & mét | tan khdc nhau ¢la | nhau va sy thay ddi | phén b khéc
&p suét nhit dinh. chiing trong hai d% tan clia chiing nhau ciia ching
dung mbi khbng theo nhiét 4. gilra pha dfng va
trdn 1&n vao nhau. pha tinh.
Cach Khi ndng nhiét 4o Ding mét dung Ding mét dung mdi | Cho hdn hop cin
tién ciia hén hop gbm mdi thich hgp dé& thich herp hod tan tach 1&n cit séic
hanh nhidu chétiéng cé | chuyén chét cin chét ¢din tinh ché ki, sau d6 cho
nhidt d& sdi khac tAch sang pha Idng | & nhiét 49 cao tao dung méi thich
nhau, tht chét nao (goi |2 dich chiét). dung djch bdo hod. | hgp chay lién tyuc
c6 nhigt 40 s6i thAp | Tach l4y djch chiét, | Sau d6 1am lanh, qua cit séc ki.
hon s& bay ra tredre. | gidi phéng dung chét rén 8 két tinh, | Thu cac chét hiru
Ding sinh han lanh mé&i sé thu duwrgc lgc, thu dwgce san co duwrgre tach
& thu dugc chét cAn tach. pham. ra & tirng ph&n
chét Idng. doan khéc nhau
sau khi di ra khoi
cdt sac ki. Loai
bd dung moi 48
thu durge chét
cain tach.
Vén Chieng cét theerng: | Phurorng phép chiét | Phuirong phép Str dung phrrong
dung dé tach cac chét I6ng — 1&ng: dé két tinh: 98 tach va | phdp séc ki co
Idng c6 nhiét 46 s8i | tAch Ay chdt hiru | tinh ché céc thd tach dugc
khéc nhau nhidu. co khi né & dang chét réin. h8n hgp chira
h&n hep léng. nhiéu chét khic
Phurong phép chiét nhau.
I6ng — ran: dé tach
l4y chét trong h&n
hop rén.
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CONG THU'C PHAN T HQP CHAT HOU CO

Cdng thirc tbng quét Cong thirc don gidn nhét
Cho biét cac nguy@n té cb trong Cho biét: ff 1& t8i gin clia s6 nguyén 1ir céc nguyén 16
hop chét hiru co. ¢6 trong phén tir.
C,H,0, CH.O,
CH,0, = (CH.0),
Trong dé: p, q, r 1a cac s& nguyén tbi gidn; x, y, z, n 12 cdc 56 nguyén duong.

CAU TAO PHAN TUF HOP CHAT H(fU CO'

e Trong phan tlr hop chét h(ru co, cac nguyén tir lién két véi nhau theo ding hod tri
va theo mét th tr nhét dinh. Thir ty lién két 36 dwoe goi 1A céu tao hod hge. Cong
thire bidu dién cach lién két va th tiy lién két gitra cée nguyén tiv trong phén ter goi 1a
cbng thirc céu tao.

¢ Ddng phan cu tao gdm ddng phan mach carbon, d8ng ph&n nhém chirc va ddng phan
vj tri nhém chirc.

« Pdng dang la nhirng hg'p chat co tinh chat hoa hoc twrong tw nhau nhwng ¢ thanh
phén phan tir hon kém nhau mt hay nhigu nhém CH,.

‘D lUYEN TAP
Céu 1. Viét cong thire chu tao cdc ddng phan mach hé c6 cling cdng thire phén tir C4H,0.

CAu 2. Tai sao khi dun néng dén nhidt do thich hgp, dwéng kinh {mau tréng) chuyén
thanh mau nau rdi mau den?

Cau 3. Hop chit hiru co A ¢6 chira carben, hydrogen, oxygen, nitrogen. Thanh phan
phdn tr&m khéi Ivgng clia nguyén 16 carbon, hydrogen, nitrogen 1an lugt 13 34,29%,
6,67%, 13,33%. Céng thirc phan tr clia A ciing |a céng thirc don gidn nhét Xac dinh cbng
thirc phén tlr cia A.

Céu 4. Hop chét A c6 cdng thirc phan tir Sian m m

C3HgO. Khi do phd hdng ngoai cho kétqua ¢ |

nhw hinh bén. c 60

Hay xéc djnh c6ng thirc cdu tao cla A. ‘5’40 i

Célu 5. Retinol la m§t trong nhitng thanh & 20 ! N

phan chinh tao nén vitamin A ¢6 ngudn gbc [ = :si u

dong vat, cb vai trd hd try thj gidgc chia mdt 3000 2000 1000
86 s6ng (cm)

cdn vitamin C giGp ting kha néng mién djch
cia co thé. Dé xac djnh cbng thirc phan & cla céc hgp chét ndy, ngudi ta da tién hanh
phan tich nguyén t va do phd khéi lrgng. Két qua khio sat dirgre trinh bay trong bang sau:

Hep chét % C %H % O Gid tri m/z clia peak ion phén tr [M*]
Vitamin C 40,80 4,55 54,55 176
Vitamin A 83,92 10,49 5,59 286

Hay la8p cbng thic phén tlr cta vitamin A va vitamin C.
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Néu dugc khal niém vé alkane, ngudn alkane trong tu nhién, c6ng thifc chung clia alkane.

Trinh bay duoc quy tdc goi tén theo danh phdp thay thé &p dung goi dugc tén cho mit s6 alkane
{C1-C10) mach khdng phan nhanh va mét s6 alkane mach nhdnh chifa khdng qud 5 nguyén tir C.
Trinh bay dugc va gidi thich dugc ddc diém vé tinh chat vit Ii cda mt sd alkane.

Trinh bay dugc ddc diém vé lién k&t hod hoc trong phén titalkane, hinh dang phén tirclia methane,
ethane; phdn (ng thé&, cracking, reforming, phdn (ing oxi hod hoan toan, phan dng oxi hod khing
hoan toan.

Thuc hién dugc thi nghiém: hexane véi dung dich thudc tim, vdi nuéc bromine & nhiét d§ thudng
va khi dun néng (hodc chiéu sdng), 4ot chdy hexane; quan sat, md 13 cac hién tugng thi nghiém va
gidi thich dugc tinh chdt hod hoc ciia alkane,

Trinh bay dugc cdc (ing dung clia alkane trong thui tién va cdch diéu ché alkane trong cong nghiép.
Trinh bay dugc mét trong cdc nguyén nhan gay & nhiém khong khi |3 do cic chét trong khi théi cla
cdc phuong tién giao thdng; Hiéu va thuc hién dugc mot s6 bién phap han ché & nhi&m madi truiing
do cac phuang tién giao thong gay ra.

Khi thién nhién, khi ddu mé, xdng, nhién liéu phén lyc (jet fuel} vé ddu diesel c6 vai trd rdit quan trong
trong mol finh v clia ddi s8ng, kinh t& cong nghiép. Vdy thanh phdn chinh clia cdc nhién liéu nay 1d
gi? Ngodi ra, cdc alkane ¢6 phdi la ngudn nguyén liéu quan trong cho céng nghiép sdn xudt cdc hod
chdft hitu co hién nay khéng?

-

) KkHAI NIEM, DANH PHAP

1.

Khéi niém va ¢dng thirc chung clia alkane

Alkane & cac hydrocarbon no mach hé chi chira lién két don (lién két o) C-Hva C-C
trong phan .

Cong thire chung clia alkane: G, H,,.., (nla sO nguyén, n 2 1).
Vi du: CH,, C,Hg, C4Hg, C4H4g, C5Hys...

2. Danh phap
a) Alkane khbng phén nhanh
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Tén theo danh phap thay thé clia alkane mach khong phan nhanh:
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Béng 15.1. Tén thay thé cila mét s& alkane mach khéng phén nhénh

86 nguyén t carbon | Cang thirc alkane Ph#n nén Tén alkane
1 CH, meth- methane
2 CH4CH,4 eth- ethane
3 CH,CH,CH, prop- propane
4 CH4[CH,],CH, but- butane
5 CH;[CH,];CH, pent- pentane
6 CHZ[CH,1,CH, hex- hexane
7 CH4[CH,]sCH, hept- heptane
8 CH3[CH,]gCH, act- octane
9 CH,[CH,],CH, non- nonane
10 CH[CH,;]5CH, dec- decane

b) Alkane mach nhanh

G&c alkyl: Phan con lai sau khi Iy di mdt nguyén i hydrogen tir phan tl alkane
(cdng thire chung cia gbe alkyl 1a C Hyop . —)-

Tén gbc alkyl:

: Phdnndn N
(chl 86 Iwgng nguyén & carbon)

VI du: methyl (CH,-) , ethyl (C,H:—), propyl (C,H,~),...
Alkane mach nhanh gdm alkane mach chinh két hop vivi mét hay nhidu nhénh.
Tén theo danh phép thay thé clia alkane mach phan nhanh:

Ségﬁ tnmgc&nrlaanh«st&n* ntﬁ:%la 18n alkane mach chinh

Liruy:

— Chon mach dai nhét, ¢6 nhi&u nhanh nhét 1am mach chinh.

— Banh sé nguyén t& carbon mach chinh sao cho mach nhénh c6 sé chi vj tri nhd nhét.

— Dung chir s6 (1, 2, 3,...) va gach ndi (-) dé chi vj tri nhanh, nhém cubi ciing viét lién vdi
tén mach chinh.

— Néu cé nhidu nhénh giéng nhau: ding céc ttr nhu di- (2), tri- (3), fetra- (4),... d& chi s
Iwgng nhém giéng nhau; t8n nhanh viét theo thie ty bang chir céi.

Vidy: CltH3 CHs
CH CH PQ |, _2CHs
C

3
&, |

CH,
2-methylbutane (isopentane) 2,2-dimethylpropane (neopentane)
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Chi s& octane dlia xiing

Dé do chdt lugng xing, ngud ta ding chi sd octane, 13 dal lugng ddc trung cho tinh ching kich nd cdia nhién liéu.
Chi s8 octane cing cao thi khd néing chiu nén ciia nhién lidu trudic khi phdt nd (a5t chdy) cing lén. Chi sé octane
dura trén thang diém ma iscoctane [3 100, cdn heptane 13 0. Vi du: xéing RON 95 |3 hdn hop cdc hydrocarbon 6
tinh chdng kich nd tuong duong vdi hdn hop 95% isooctane va 5% heptane vé thé tich.

Alkane phan nhénh cao (vi du: isooctane) 3 thanh phén quan trong nht trong xdng, cdn cic alkane khdng phén
nhanh (vi du: dodecane) |a thanh phén quan trong trong nhién liéu diesel va nhién liéu phan lvc

2 4

MN\\N 3 5
1
dodecane Isooctane (2,2 4-timethyipentana)

" 1. Viét cac cdng thirc cdu tao va goi tén theo danh phap thay thé cla alkane ¢6

cdng thire phan ti CH,, va phén logi cac ddng phén d6.
2. Viét cong thirc ciu tao cla alkane ¢6 tén goi 2-methylpropane.

3. Tén goi ctia chét sau day bj sai, em hay gidi thich va sira lai cho ding:
CH3;—CH-CH,-CHs
CH
1-mesthylbutane

DAC DIEM CAU TAD

Trong phén tir alkane chi chira c4c lién két don C—C va C—H, cac lién két nay 1a lién
két o bé&n virng va kém phén ce. Do vay, phan ttr alkane héu nhw khdng phan cyc va
& didu kidn thwirng ching twong dbi tror v mét hoa hoc.

Trong phén ti methane, bén lién két C—H gidng nhau tao vé&i nhau mdt géc 109,5° va
hueéng vé& bén dinh clia mét tr dién ddu (Hinh 15.1a).

_ H
-
H—C—H @Y ,&u H
IL ( h 108,5° 2
a) methane
P ¥
b) ethane

Hinh 15.1. C6ng thire c4u tao va mS hinh phén tir ciGa methane va ethane



() TINH CHAT VAT L
Biéng 15.2. Tinh chét vét il ctia mot s6 atkane (1)

Alkane Nhiét 86 néng chay (°C) | Nhiét 46 séi (°C) Khitlugrg néing fafem?)
& 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 —085,3 68,7 0,659
heptans —90,6 98,4 0,684
octane -56,8 1257 0,703
nonane -53.6 150.8 0,718
decane =297 174,0 0,730

O didu kién thuerng, alkane tir C1 dén C4 va neopentane & trang théi khl, tlr C5 dén
C17 (tr&r neopentane) & trang thai Iong, khéng mau, alkane tr C18 trd 1&n 14 chét rén
mau tréng {cdn goi 1a sép paraffin). C4c alkane mach nhanh thuéng cb nhiét dd sbi
thép hon so v&i ddng phan alkane mach khdng phan nhanh. Alkane khdng tan hodc
tan rét it trong nwéc va nhe hon nuwée, tan t6t hon trong céc dung méi hiru co.

& em c6 BIET

Cicalkane trong tw nhién

Lép vd clia cécloai qud hogc hidu bi ciia nhidy Ioai |4 ¢ chida sép. Thanh phdn cila sép thifc vat ndy gm cicalkane
dang rdn, thudng hay gap la céc alkane C, K, ., CgHe, va (. H,. Chificndng chinh ciia sdp thyic vit [a ngéin chgn
sy m&t nuc tir 14 hodic qud, D& bio quén nhi u logi qué t i cdy, ngudi ta phi [én vd mjt 16p sép mdng nhdm
muc dich gidp gilr hoa qua tual lau hon.

& 4, Dwa vao Béng 15.2, em hay nhén xét v& quy luat bién ddi nhiét d6 sbi ciia alkane
theo phan i khéi.

(1) Ngudn: http://pubchem.ncbi.nim.nih.gov.
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TiNH CHAT HOA HQC

1. Phan (rng thé

86

Khi &4t binh chira hén hep clia alkane véi halogen (thwérng 12 chlorine hodc bromine)
trong phéng t4i va & nhiét 4o phong, phan &ng kh8ng xay ra. Nhung néu dun néng
hoac chiéu anh sang sé xdy ra phan ong thé nguyén tir hydrogen trong alkane bing
nguyén t(r halogen:

H X

| dnh sang

...70\ + X—X — ,.—/-(IJ\ + H—X
X=Cl,Br
Phén (rng trén dwgc goi 12 phan (ng halogen hoé alkane. San phdm cda phan &ng
halogen hoa la cac dan xuét halogen.
VI diy: Khi trdn methane v&i chlorine va chiéu anh séng ttr ngoai, sdn phdm thu dwoc
la chloromethane.
CH, + Cl, 2849, GH.Cl+ HCI

Phan &ng thé c6 thé tiép tuc din ra véi cdc nguyén t&r hydrogen cdn lai cla
chloromethane cho h8n hop cdc sdn phdm chloromethane, dichloromethane,
trichloromethane va tetrachloromethane.

CH,CI + Cl, 254", CH,CI, + HCI

CH,Cl, + Cl, 2=, cHCl, + HCI

CHCI, + Cl,, -4ms8, o), + HCI

Khi thye hién phén (rng thé halogen vao c4c alkane c6 t&r 3 nguyén t& carbon tré 18n
& thu duge dugc hdn hop cac san phdm thé monohalogen.

+Cly, anh séing [ > CHy—CHCI-CH,
VI dy: CHy—CH,—CH;— 17—

L >CH,—CH,~CH,~Cl

Thi nghigm: phan (Png bromine hoa hexane

Chuén bi: 6ng nghiém, hexane, nuéc bromine, ¢bc thuy tinh.

Tién hanh:

— Cho vao 8ng nghiém khoéng 1 mL hexane rdi cho tiép vao dé khoéng 1 mL nwéc
bromine. Quan sét thdy &dng nghiém c6 hai I&p, I&p duwéi 14 nwdc bromine mau
vang, I&p trén la hexane khéng mau.

— L4c déu va quan sét hién twgng.

— Pt 6ng nghiém vao coc nwdc Am (khodng 50 °C), quan sat hién tugng xay ra.

Tra Idi c8u hdi:

1. Néu hién trgng xay ra trong qué trinh thi nghiém. Giai thich.

2. Viét phuwong trinh hod hoc & dang céng thire phan t cla phan (rng xay ra
trong thi nghiém trén (néu co6), gia thiét 1a chi cé mdt nguyén tir hydrogen dugc
thay thé.



5. Vit so @ phén (rng clia butane v&i bromine trong didu kién c6 chiéu sang, tao
thanh cac san phdm monobromine.

2. Phan (rng cracking

Cracking alkane I& qué trinh phén cét lién két C-C (bé gay mach carbon) cla céc
alikane mach dai dé tao thanh hén hop céc hydrocarbon ¢6 mach carbon ngén hon.

Phén (rng cracking duge (g dung trong cdng nghiép loc ddu. Phan (rng cracking
dugre thipe hién trong diéu kién nhiét d6 cao va thudng o xuc tac.

Vi dy: Cracking nonane CgH,, thu dugc cac alkane mach ngén hon la C5 — C7 va

alkene C2 — C4. So db phéan &ng: C,H, + C;H
—> CoHy + G7Hyg

ki
CQH2D o > C3HE + CGH14

—> C4Hg * C5Hq3

3. Phén (png reforming

Reforming alkane 14 qué trinh chuyén céc alkane mach kh6ng phén nhénh thanh céc
alkane mach phéin nhénh va céc hydrocarbon mach vong nhumg khéng lam thay d6i
sd nguyén t&r carbon trong phéan & va cing khéng lam thay d6i dang ké nhiét dp s6i

cla ching.

Reforming alkane xay ra gua trinh
ddng ph&n hoa (isomer hod) va
arene hoa (thom heoa). Qua trinh
reforming thuedng dwge thire hién ~_ -~

reforming .

v&i cac alkane C5 — C11 trong didu I
—

.

kign nhiét dd cao va thwong co X\
xuc tac.
VI du: reforming hexane thu dugc

cac alkane mach nhanh va cac
hydrocarbon mach vong.

Qu4 trinh reforming dwgc Png dung trong céng nghidp loc ddu dé lam téng chi sb
octane clia x3ng va san xuét cic arene (benzene, toluene, xylene) Iam nguyén lidu cho
cong nghiép tong hgp hiru co.

4. Phan trng oxi hoa

a) Phan img oxi hoa hoan foan (phan img chay)

Khi tiép xtc véi oxygen va cd tia Itra khoi mao, alkane bj d6t chay tao thanh khi carbon
dioxide, hoi nweére va gidi phdng nang lugng.



b)

8
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CyHapsp + 31 +10,L25 nCO, +(n+ HH,0
Vidu:  CH,(g)+ 202%9) ., CO,(g) + 2H,0(g) AH° = — 890 kJ/mol
C,Hg(g) + 50,(g) > 3C0,(g) + 4H,0(g) AH° =— 2 216 kJ/mol
Phén (mg chdy cla alkane ¢6 vai trd rit quan frong d6i véi ddi sdng con ngurdi. Bt chay

céc alkane cung clp nhiét d& dun néu, sudi &m va cung cép naing lwgng cho cdc nganh
cong nghigp.

Phan g oxi ho& khéng hoan foan
& nhiét 46 cao, 6 mat xtc tac, alkane bj oxi hoa c&t mach carbon bai oxygen tao thanh
hén hep carboxylic acid:

RCH,~CH,R' + goz xictée,® | REOOH + R'COOH + HyO

Céc acid béo mach dai dung dé san xuét xa phong va c4c chit tAy rira dwgc diéu ché
béng phuong phép oxi hod cit mach céc alkanse C25 — C35.

Thi nghigm: phan irng oxi hoa hexane

Chuén bj: hexans, dung dich KMnO, 1%; éng nghidém, bét str, que dém.

Tibn hanh:

1. Phan &mg cua hexane vd&i dung dich KMnO,

Cho khoang 1 mL hexane vao éng nghiém, thém vai giot dung dich KMnO,, 1%, lic

déu dng nghiém trong khoang 5 phit, sau dé dat 6ng nghiém vao gia roi dé yén

khoding 10 phut. Quan sét thy éng nghiém c6 2 I6p, Iép dudi & dung dich KMnO,

trong nwére mau tim, I&p trén & hexane khdng mau.

2. Phén (mg @6t chay hexane

Cho khodng 1 mL hexane (lwvu y khdng duwgc ldy nhidu hon) vao bat s& nhé, ¢in

thén dwa que dém dang chay vao b& mét chat Idng, hexane boc chdy cho ngon Ita

mau vang.

Tra Ioi cdu hoi:

a} Hexane c6 phan (rng v&i dung dich KMnO, & diéu kién thurdmng khéng? Tai sao?

b} Tai sao lai d6t chay hexane trong bat s ma khdng nén 66t trong cbe thuy tinh?
Viét phuong trinh hoa hoc clia phan (ng xay ra.

c) Néu dbt chéay hexane trong didu kién thiéu oxygen sé tao ra carbon monoxide va
nwé&e. Hay viét phurong trinh hoa hoc cilia phan (ng nay.

6. Viét phurong trinh hoa hoc clia phan (rng a6t chay hoan toan pentane.



&) UNG DUNG
Khi thién nhién va khi ddu md Ia nhién liéu sach va dwoe st dung rong réi trén thé gidi.
Chuing dugc ste dyng [am nhién liéu trong san xuét va d&i sbng.
LPG (Liquefied Petroleum Gas) thwong phém chira propane C,Hg va butane C,H,,.

Ngoai ra, khl thi&n nhién va khi du md vé&i thanh phén chinh 12 methane dwgc dang
lam nguyén lidu d& sén xuét phan bon urea, hydrogen va ammonia.

Céc alkane 16ng dugc sir dung 1am nhién lidu x3ng, diesel va nhién liéu phan lyc
(iet fuel),...

Céc alkane C6, C7, C8 la nguyén lidéu dé san xuat benzene, toluene va cac ddng phan
Xylene.

Céc alkane tir C11 dén C20 (vassline) duge ding lam kem duéng da, sép nd, thubc
mé. CAc alkane tir C20 dén C35 (paraffin) duge dung Iam nén, sé4p,...

B 7. Tai sao & cac cay xang, kho chira xang ddu thudng treo cac bién cdm dudi day?

CAM LUA cﬁ'M HUT THUGG

'« NO FIRE NO SMOKING

4 EM c6 BIET
Hién nay, nha may nhiét dién Phd My tai tinh B3 Ria — Yiing Tau s& dung ngudn nhién liéu |2 khi md Nam Cén
Son va md Bach HG, cung cdp cho hé thang dién quécgia hing tT kWh mdi nam. Nha méy dam Phi My va dam G
Mau la cicnha mdy san xudt phan bén |dn & nudc ta. Mai ndm, hai nha mdy nay cung cap héng triéu tan phan bén,
dém bdo nhu ciu phan dam dlia cd nudc. Nguyén liéu chinh dlia hai nha mdy I khi ddu mé tirmé ddu Bach Hé va
khi thién nhién tir cic md trong bé Clru Long thudc thém luc dia phia Nam.

) DIEU CHE
1. Phwong phép didu ché alkane & thé khi trong c8ng nghiép

Céc alkane & thd khi chi yéu duwgc Iy tir khi thién nhién va khl diu mé. Sau khi loai
bd cac hgp chét khong phai 1 hydrocarbon (d4c bigt 1a H,S va CO,), khl dwoc din qua
dwerng Sng dan dén noi tigu thy hodic dwge nén lai & dang I6ng (hod 1dng & 4p suét
cao) dé dé dang van chuyén. Khi ddu mé hod 6ng & LPG, con khi thién nhién hod I6ng
la LNG (liquefied natural gas).

2. Phwong phép didu ché alkane & thé 16ng, rén trong cdng nghiép

Khi chwng cét ddu md nhén duge hln hop alkane b6 chibu dai mach carbon khéc nhau
& cac phan doan sbi khac nhau. B& nhan duwoc cac alkane tinh khiét cin phai c6 cac
cdng nghé tach va tinh ché rét phirc tap.
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Khi ngwng tu chira chi yéu alkane C5 — C8, 1a sdn phém thu duec khi khai théc dau
md. Chiing dugc bom 18n ciing véi ddu va dwge ngung ty thanh chét 16ng. Khi ngung
tu thurdrng dugc ché bién thanh x3ng.

Zemco BiET

Vi khuin methanogen

Vi khudn methanogen ¢4 kha ndng xiic téc cho chuyén hod carbon dioxide va hydrogen trong biogas tao thanh
methane: C0, + 4H, L2IHS, e 4 o1 0

Vi khuan methanogen cling xc tic cho qua trinh chuyén hod cic phé thai sinh khai, cc cht thai cda déng
vit,... thanh methane va gidi phdng khoang 2 t tin methane méi ndm. Lugng methane trong khi quyén chd
yéu la do qud trinh nay tao ra.

o NHIEM KHONG KHi DO PHUONG TIEN GIAD THONG

1. Céc chat trong khf thai clia phwong tign giao théng gay 6 nhidm khéng khf
Qua trinh chay ciia xéng, diu diesel trong ddng co cac phuong tién giao thdng tao
ra san phém cuéi ciing 12 CO,. Khl nay 1& nguyén nhan chinh gy higu trng nha kinh
lam Trai D4t néng 1&n. Néu x3ng, dau diesel chay khong hoan toan, thiéu oxygen thi
tao ra khi CO, VOCs (cac hgp chat hirvu co dé bay heoi nhu fomaldehyde, benzene,
toluene,...) va céc hat byi den chira céc hgp chit arene da véng rit doc. Nhién lidu
chtpa sulfur khi chay sinh ra céc oxide clia sulfur SO,. Ngoai ra qua trinh chay tao nhiét
do cao khién oxygen va nitrogen trong khdng khi phan &ng véi nhau, tao thanh ¢ac loai
oxide cla nitrogen (NO,). Céc chét nay gay 6 nhiém mdi trwérng khéng khi.

2. Mot s6 bién phap han ché 6 nhiém moi tredng do céc phwong tign giao théng

e S dung nhién liu chay sach: D bdo v& strc khod con nguwdi, trong tidu chuén
nhién ligu c6 y&u clu nghidm ngat v@ chl sé octanell) gbi v&i xang va chi sd
cetane(@ dbi voi diesel. Ngoai ra con ¢ yéu cdu vé ham lwgng kim loai n3ing.
Dai v&i xing, c6 ydu cau ve ham lugng benzene. Theo tiéu chuan EURO 4 va
EURO 5, ham lwgng benzene phai nhd hon 1% vé thé tich.
Déi vé&i nhién lidu diesel, c6 yéu ciu vé ham lwgng sulfur va ham lwgng arene da véng.
Theo tiéu chudn EURO 4, ham lugng sulfur phai dudi 50 mg/kg va theo EURQ 5 phai
dudi 10 mg/kg. Theo tiéu chudn EURO 4 va EURO 5, ham Iwong arene da vong PAHs
phai duwdi 11%.

* S dyng nhién li§u sinh hgc nhwr xdng pha thém ethanol (E5, E10,...), biodiessl.
Ethanol vira | phy gia ting chl 4 octane vira 14 nhién liéu chay sach. Biodiesel I&
methyl ester clia cac acid béo trong ddu mé& ddng thye vat phi thwe pham, nhién
liéu nay cd chi s0 cetane cao, khdng chira sulfur va arene.

e S dung cac phuong tién giao théng tiét kiém nang lugng va chuyén ddi sang céc
loai ddng cor dién.

(1) Chi 56 octane (octane number) déc trng cho tinh chong kich no ciia xang.
{2) Chi s6 cetane (cetane number) dic trng cho kha néng tr boc chay cda nhién lidu diesel.
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Céng thirc tdng quat clia alkane: € H,,,, (n21).

Trong diéu kién thuérng, alkane C1 — C4 va neopentane & trang thai khi, C5
— C17 (trlr neopentans) la chét 1dng khéng mau, tir C18 tré 18n 18 chét rén.

Céac phan (rng ciia alkane:
Phan (rng thé: CoHonp =225 CoHonuX =225 G Hyp Xz 2225 ...

Cracking alkane mach dai thu dwoe hdn hop alkane mach ngén hon d& ché
bién thanh x3ng va alkene C2 — C4 1am nguyén lidu cho tdng hop hiru co.

Reforming alkane mach khdng phén nhanh thu dwgc alkane mach nhénh &
sén xuét xéng c6 chi s6 octane cao va céac arene [am nguyén liéu cho tdng hop
hiru co.

Phén (rng oxi hoa:
CH,.,+ N+t o, L5 nco, +(n+1)H,0
n Zn+2 2 2 2 2

RCH,—CH.R' + goz Xictie,® , RCOOH + R'COOH + H,0

Trong cng nghiép, nguyén liéu san xuft alkane I8y tir khf thién nhién va
diu ma.

’ng dung: nhién lidu (LPG, LNG, x3ng, diesel, nhién li&u phan Irc); nguyén
liéu cho ¢dng nghiép hoa chét, dwge phdm, mi phdm, phan bén,...

Van dung céc kién thirc vé alkane, gidi thich: cdc &ng dyng clia cac alkane
trong cude séng nhw lam nhién liéu phyc vy sinh hoat trong gia dinh, phuong
tidn giao théng va trong cng nghiép; vi sao alkane I nguyén ligu diu vao
cilla tdng hop hbu co, ¢dng nghiép hod chét.

Bao vé mdi trurérng sbng bang cach si dung céc phurong tién giao thdng tiét
kiém néng lgng, han ché st dung nhién liéu hoa thach la ngudn tai nguyén
thidn nhién khéng tai tao, tdng cwirng str dyng céc nhién lidu sach nhw xang
E5, E10 va biodiesel.
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16 HYDROCARBON KHONG NO

MUCTIEU

—  Néu dugc khdi niém vé alkene va alkyne, cng thifc chung clia alkene; 8 di€m lién két, hinh dang
phén tf clia ethylene va acetylene,

— Goi dugc tén mdt 56 alkene, alkyne don gidn ((2—(5), tén théng thudng mdt vai alkene, alkyne
thuong gap.

—  Néu dugc khai niém va xdc dinh dugc déng phan hinh hoc {cis-, frans-) trong mdt sé truding hgp
don gidn,

—  Néu dvgc ddc didm vé tinh chdt vat li cia mdt s alkene, alkyne.

— Trinh by dugc cac tinh chat hod hoc clia alkene, alkyne: phan iing cdng hydrogen, ¢ing halogen
{bromine); cong hydrogen halide (HBr} va cng nudc; quy tdc Markovnikov; phan iing triing hop
cla alkene; phan dng ciia alk-1-yne véi dung dich AgNO, trong NH,; phén ing oxi hod.

— Thyc hién dugc thi nghiém diéu ché va thir tih chit cla ethylene va acetylene; mé ti cic hién
twgng thi nghiém va gidi thich dugc tinh chat hod hoc ciia alkene, alkyne.

— Trinh bay dugk (ng dung clia cic alkene va acetylene trong thuc tién; phuong phdp diéu ché
alkene, acetylene trong phang thi nghiém (phdn ing dehydrate hod alcohol diéu ché alkene, tir
calcium carbide di€u ché acetylene) va trong cbng nghiép (phdn iing cracking diéu ché alkene,

. diéu ché acetylene tir methane).

Y & — .1
J S ra doi cda hod hoc alkene khodng gitra thé i XX 12 mt ddu mbe quan trong fac nén bwdc
a5t phé cho sir phét trién manh mé cla cong nghiép hod hoc hiku co.

| Véy alkene, alkyne cd vai tro quan frong thé nao trong hod hoc ndi chung va hod hidu co nbiriéng? |

F |

€D KHAI NIEM, DONG PHAN, DANH PHAP
1. Khai nigm va cong thirc chung cha alkene, alkyne
Em héy viét cdng thirc electron, cdng thirc Lewis cla cac hydrocarbon sau: C,Hg,

C,H,, C,H,. Nhan xét sy khac nhau v& d3c diém lién két trong phan tir ciia ba
hydrocarbon trén.

Hydrocarbon khong no Ia nhitng hydrocarbon trong phén tir c6 chira lién két dai, lién
két ba {goi chung Ia li&n két bdi) hodc ddng thevi ¢ lidn két 6bi va lién két ba.

Hydrocarbon khéng no Alkene Alkyne
Khai niém Alkens |2 cac hydrocarbon khéng | Alkyne la cac hydrocarbon
no, mach hé, cé chira mét lién khdng no, mach h& cé chira mt
két dBi :c=c< trong phan ttr. | lién két ba —C=C~ trong phén ti».
Cdng thike chung C H,, (n22) CH,, 5(n22)
Vidy C,H,, C4Hg, C,Hg,... C,H,, CgH,, CH;,...
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2. Pong phén
a) Ddng phén c4u tao

Alkene va alkyne c6 hai loai ddng phén ciu tao 1a ddng phan vij trf lién két bdi (tir C4 trr
Ién) va ddng phén mach carbon (tir C4 tréy 18n v&i alkene va tir C§ trd 18n vé&i alkyne).

VI dy: alkene C,Hg c6 ba ddng phén cdu tao:
CH;=CH—CH,—CHy ; CH,—CH=CH—CH; : CH,=C—CHy
b) Bdng phén hinh hoc CH,

Trong phan 1 alkene néu mai nguyén tr carbon ciia lién két ddi lién két v6i hai nguyén
t hodc hai nhém nguyén t& khac nhau thi s& cd ddng phan hinh hoc.

Néu mach chinh ndém & cing mdt phia cla lién két 46i, goi 1a ddng phan hinh hoc
dang cis-.

Néu mach chinh ném & hai phia khéc nhau cla lién két ddi, goi la ddng phan hinh hgc
dang frans-.

VI du: phén tlr but-2-ene ¢6 hai ddng phan hinh hoc dang cis- va dang trans-.

HaC CH, H CHg
ho— e
H  H Hee
cis-but-2-ene frans-but-2-ene

a 6
1. Didu kién d& c6 ddng phan hinh hgc cla alkene  c=¢’ la gi?
b/ \d
2. Alkene CH2=?—CH3 ¢6 ddng phén hinh hoc khdng? Gidi thich.
CH,

& EM O BIET
Cac hydrocarbon khdng no trong tu nhién

Trong tw nhién, c&c hydrocarbon mach hé va mach vdng chifa lign két ddi & dang alkadiene, alkatriene, alkapolyene,
cycloalkene,... ¢6 nhiéu trong tinh ddu thio méc. Cac tinh dau nay ¢ chifa cic chat goi 12 terpene. Phén tilf alia
terpene dugc tao thanh tir cic don vi mdt xich co ban la isoprene (2-methyl-buta-1,3-diene).

Wi dy: limonene ¢6 trong tinh d2u cam, chanh; myrcene dugc tim thdy trong cic thyc vit ¢ mii thom d§m nhu
xo0ai, hoa bia, 14 nguyét qué, cd xa huong, s va hiing qué; ocimene c6 trong | cdy hiing qué, chiing ¢6 mi thom
rit dé chiu; a-pinene va B-pinene I3 thanh phdn chinh clia déu thong; B-carotene ¢ thé dugc tim thay trong cac
loai rau, cll mau vang, mau da cam nhu khoai lang, ca rot; lycopene la séc t6 mau d4 tuoi dugc tim thay trong nhiéu
loai rau qua cd mau 48 nhu ca chua, dua hau, du di;...

limonensa p-carctane
Hinh 16.1. Céng thirc céu tgo cda limonene va B-carofene
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3. Danh phap
Tén theo danh phép thay thé clia alkene va alkyne:

Phén ndn-vi trilién kétbgi - ene hodcyne

Liruy:
— Chon mach carbon dai nhat, ¢d nhidu nhanh nhat va co chira lién két bdi lam
mach chinh.

— Bénh sb sac cho nguyén tir carbon cé lidn két bdi (ddi hodc ba) cb chi s6 nhé nhét
(@anh s6 mach chinh tir d3u gén lién két boi).

— Dung chtr 88 (1, 2, 3,...) va gach ndi (-) d& chi vi trl lién két boi (ndu chi c6 mdt vi tri duy
nhét cda lién két bdi thi khéng cin).

— Néu alkene ho#c alkyne ¢6 nhanh thi ¢an thém vj tri nhdnh va t&n nhanh trude t8n clia
alkene va alkyne twong (rng v&i mach chinh.

Béng 16.1. Tén goi ciia clia mbt 8 alkene, alkyne

sé " ) . - . -
an Cong thirc alkene Tén alkene Cong thirc alkyne Tén alkyne
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 CHy-CH=CH-CH, but-2-ene HC=C-CH,—CH, but-1-yne
CHy=G—CHy methylpropene CH,~C=C-CH, but-2-yne
CH,
5 CH,=CH-CH,—CH,—CH, | peni-1-ene | HC=C-CH,-CH,—CH, | peni-1-yne

(Tén théng thudmg cia mt so alkense, alkyne dugre dé trong ngodc)

" 1. Viét cac cong thire ciu tao va goi tén theo danh phép thay thé cla céc alkene va
alkyne ¢6 cong thirc phan t&r C;H,,, CoHg-

2. Trong cac chét sau, chét nao ¢ dbng phan hinh hoc?

a) CH,=CH—CH,; b} CHy—CH,~CH=CH-CHj;
¢) CHy—C~CH-CH; d) CH,=CH-CH,—CHj.
CH,
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@ pic DIEM CAU TAO CUA ETHYLENE VA ACETYLENE
1. Ethylene

Phan tir ethylene (C,H,) ¢6 2 nguyén tlr carbon va 4 nguyén tir hydrogen déu ném trén
mdt mét phéng. Lién két ddi C=C gdm mét lien két o va mot lién két =.

a)

b) J
Hinh 16.2. Céng thirc céu tgo (a) va mé hinh phén tiy (b) cia ethylene

2. Acetylene
Phén ti¥ acetylene (C,H,) c6 2 nguyén t carbon va 2 nguyén tlr hydrogen ném trén

mét duwérng théng, goc lién két CCH 1a 180°, Lién két ba C=C bao gdm mdt lién két o
v hai li8n két x. o

-
a) H-C=C-H
-

1203 pm

B J.Hg -

Hinh 16.3. C6ng thire c4u tao (a) va m6 hinh phén 1 (b) chia acetylene

) TiNH CHAT VAT LI

Nhigt 4o s8i, nhiét dd ndng chay va khéi Iong rigng clia alkene, alkyne khdng khac
nhidu vé&i alkane twong (ng. Céc alkene, alkyne 1a nhivng hop chét khdng ¢6 moi va
ddu nhe hon nwérc.

&Y nhiét d thuérng, phan Ién cac alkene va alkyne tir C2 dén C4 & trang thai khi, ttr C5
tré 18n & trang thai 1dng hodic trang thai rén. Ching khdng tan hodic rét it tan trong nwérc,
tan trong mdt 86 dung mdi hGeu co.

& em CO BIET

{0 nhigt d% thudng, 83 tan clla acetylene trong acetone [3 2,79 gam/100 gam acetone va trong
dimethylformamide (DMF) 13 5,1 gam/100 gam DMF ( &p suft 20 bar, 46 tan clia acetylene 13
68,9 gam/100 gam acetone va 62,8 gam/100 gam DMF. Vi vdy, cic dung méi nay dugc sir dung trong cdc binh
khf nén 88 luu trif acetylene.
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Bang 16.2. Tinh chét vét If cda mét 6 alkene, alkynel"

e :f:,g it uﬁﬂ: = :f,t,g L Irvhilg
Alkene Sy df,:. s_ﬁi riéng Alkyne chéy' dﬁ.sﬁl riéng ;
co) | 9 | gomd) cop | 9 | gems)
ethene —169 —105 - ethyne —81 -83 o
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 HoOA HOC CUA ALKENE, ALKYNE
CAc lién két = & lién két d6i (alkene) va lién két ba (alkyne) kém bén viling, dé bi dct ra
dé tao thanh céc lién két mai. Vi vay, cac lién két bdi 14 trung tAm gay ra cdc phén (rng
dac trwng cla hydrocarbon khéng no: phan trng cdng, phan rng tring hop, phan ('ng

oxi ho4.
1. Phén (rng céng ¥ EM O BIET
a) Phan tmg c0ng hydrogen Phan ting cdng chlorine vio ethylene

Hydrogen hod alkene va alkyne thu dugc alkane 10 1a 1,2-dichloroethane, | chit
twong ng. Phan (ng thudng dugc thyc hign  tung gian dé sin xudt vinyl chloride
duéi ap subt cao, nhiét d6 cao va ¢ mét cAc chét (:P'-ﬂg"yﬁﬂ ligu tong hop poly(vinyl
xUc tac kim loai nhr platinum, nickel va palladium. chioride) (PYQ).

VIdy:  CHy=CH, + H, MPufosll, op oy,

Hydrogen hod alkyne, tuy vao didu kién ap suét, nhiét 86 va xdc tac, ¢ thé nhan dugc
san pham la alkene, alkane.

Vi dy: CH=CH + 2H, N épsult, oy CH,

b) Phan tng cfng halogen
Khi cho alkene hoic alkyne phan &ng v&i dung dich bromine, dung dich s& bj mét mau.
Vidu: CH>=CH, + Br, — BrCH;-CH.Br
CH=CH + 2Br; — BrHC—-CHBr;
c) Phan ing cfng hydrogen halide

Phan rng ¢fng hydrogen halide vao alkene va alkyne tao thanh halogenocalkane
frang (ing.

(1) Ngudn: http://pubchem.ncbi.nim.nih.gov.
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CH,=CH; + HBr — CH3; —CH,Br

CH=CH + HBr — CH,;=CHBr

CH=CH + 2HBr— CH3-CHBr,

d) Phan tmg cfng nwée (hydrate hod)
Phan rng cfng nuwée vao alkene hay codn goi 1& hydrate hod alkene tao ra alcohol.
Phén (rng thwdrng sirF dung xdc tac phosphoric acid hodc sulfuric acid.
CH,=CH; + H,0 FP%« %, cH, _CH,0H

Phén rng nay duere thiee hién & quy md cong nghiép dé san xuét ethanol.
Phén (rng cdng mdt phan t&r HOH vao alkyne di&n ra khi c6 mit ctia xic tac 12 mubi
Hg(l1) trong H,S0,, tao thanh aldehyde hoé&c ketone.
Vi du: HC=CH + H,0 M 18048 oy _cH-0

CHyC=CH + H,0 HELHSOuF vy ~C—CHs

O
Quy téc Markovnlikov (Méc-cép-nhi-cp)

Phén tmg cbng mit téc nhén khéng d6i ximg HX nhur HBr, HCI, HI, HOH, ... véo fién

két boi, nguyén i hydrogen sé wu tién cong vao nguyén ttr carbon cb nhiéu hydrogen
hon va X s8 cfng vao nguyén tir carbon c6 it hydrogen hon.

+H-B N CH3—(|:H_?H2 (san pham chinh)

Vidy:  CHyCH=CH, — 5 | Br H

s CH3_(|:H_(I:H2
H Br

Phén rng cdng nudrc vac propene vo&i xtc tac acid dwgc thyee hién & quy md cdng
nghiép dé san xuét isopropyl alcohol.

(s&n phém phy)

Phén &ng efng acid, cdng nwée vao alkyne ciing tuln theo quy téc Markovnikov.

2. Phan (mg trung hep cia alkene
Phan (rng triing hop alkene la qua trinh céng hop lién tiép nhiéu phén tir alkene gidng
nhau hoiic tuong tir nhau (goi 12 monomer) tgo thanh phén t&r c6 phén tir khéi iom (goi
Ia polymer).
Vi du: Phan (rng trung hgp ethylene va propylene tao thanh polyethylene (PE) va
polypropylene (PP).

NCH,=CH, 8t xlictic , (o, CHyy, NCHp=CH _to dp suft xic s {'CHZ_lGH')'n

|
CH; CH,
polyethylene polypropylene

n dwge goi la hé sb tring hep.
Phan (rng tring hgep alkene c6 (rng dung quan trong dé san xuét vat lidu polymer.
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3. Viét phurong trinh hoa hoc ciia cac phan (ng:
a) Propene tac dyng v&i hydrogen, xac tac nickel.
b} Propene tac dyng v&i nuére, xtc tac H,PO,.
¢) 2-Methylpropene tac dung v&i nwdre, xic tac acid H;PO,.
d) But-1-ene tac dung v&i HCL.

4. Trong céc chét sau, nhirng chét ndo lam mét mau nwéc bromine: propane,
propene, propyne, 2-methylpropene?

3. Phén (rng clia alk-1-yne v&l AgNO, trong NH, E:]
HC=CH + 2AgNO, + 2NH, —> Ag-C=C-Ag + 2NH,NO, E
(mau vang nhat)
Phan (rng nay thwéng duwgc dung dé nhan biét cac alkyne c6 lién kétba & ddumach. [ |
4. Phan (mg oxi hoa 8
a) Phan umg oxi hoa khong hoan toan @

Céc alkene va alkyne c6 kha néng lam mat mau dung djch thuoc tim, day la phan &ng%
oxi hoa khéng hoan toan.

VI du: 3CH,=CH,, + 2KMnO, + 4H,0 — 3HO-CH,—CH,—OH + 2MnO,, + 2KOH @
sthylene glycol 10

Phédn (rng oxi hoa khéng hoan toan alkene dugc (ng dung dé san xuét cac dan xuét

chi¥a oxygen cua hydrecarbon trong cong nghigp.
b) Phan ung chay E’)
Alkene va alkyne déu dé chay khi c6 mét oxygen, phan (¢ng toa nhiéu nhiét: %
CHar + %oz %, hCO, + nH,0 E
CoHon 5 + %oz 5 nCO, + (N-1) HyO

Acetylene chay trong oxygen tao ra ngon Ilra c6 nhiét do cao, c6 thé [én t&i trén 3 000 °C.
O

4 em c6 BIET @

Bin X1 oxygen — acetylene dugc (ng dung &€ cdt va han kim loai rdt phé bign
trong nhiing thdp Kl trudc. Hign nay, do su pht trién clia cbng nghé han hd
quang nén viéc sif dung acetylene d€ han kim loal gidm d4ng k&. Tuy nhién,
thiét bi han oxygen — acetylene khé linh hoat, <6 thé dugc st dung & nhitng nal S
khéng thé tiép can dugc dign va cdn ngudn nhiét cao. Hinh 16.4. Pén xi

oxygen — acelyiene
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Thi nghiém 1: Diéu ché va thir tinh chéit hod hoc cta ethylene

Chuan bj: con 96°, dung djch sulfuric acid déc, da bot; binh ciu cd nhanh 250 mL,
éng nghiém (1) chira khoang 2 mL dung dich KMnO, lo&ing, 6ng nghiém (2) chira
khoding 2 mL nuéc Br, lo#ing, éng dn thuy tinh hinh chtr L, éng din thuy tinh d&u
vubt nhon, gia dé éng nghiém, ngudn nhiét, que d6m, lwdi tdn nhiét, binh thuy tinh
chira dung dich NaOH.

"‘-i-u..___‘i
o= =
CH,
Cbn 96° - —
+ dung dich ’ -
H,SO, dic. S 00 Pt I
Ngubn | Nl.l'é'c Brz IOé-ng
nhiét — | | ho#c dung djch
—— : : ,: Ne ) KMnO, loéing
Dung dijch
NaOH

Hinh 16.5. Diéu ché ethylene vé thir finh chét
Tién hanh:

— Cho vai vién d4 bot, 20 mL cdn 96° vao binh cau. R6t 40 mL dung dich H,SO,
déc vao dng dong, sau do rét tir tir H,SO, déic tir dng dong qua ph&u vao binh
cAu dé tranh sy tod nhiét qua manh.

— LAp bd dung cu nhw Hinh 16.5.

— Bun néng dén khi ethylene sinh ra va suc ngay vao cac dng nghiém (1) va (2).

— Thay éng dan khi thuy tinh hinh chi? L bng éng din thuy tinh cé d4u vudt nhon.
Dung que dém dang chay dé dot ethylene & déu dng dan khi.

Liry - Dung dich sulfuric acid déc roi vao da sé gy bdng nédng, cin cén than khi

sir dung.

Héy gidi thich hién tugng va viét phuong trinh hoé hoc cla phén img X8y ra.

Thi nghlém 2: Bléu ché va thir tinh chét ho hqc clia acetylene

Chuén bj: G4t d&n (chwa CaC,),
nedc tinh khiét; ong nghiém
chita khodng 2 mL dung dijch
KMnO, lo&ng, éng nghiém chira

khodng 2 mL dung dich nuéc CZH

Br, loang, binh céu c6 nhanh

250 mL, éng dén thuy tinh hinh _ NuocBr,
chts L, éng dfin thuy tinh GAu 7{,_0 o
vubt nhon, gia d& éng nghiém, iz D”"g KMnO,
que dém, binh thuy tinh chaa 4 NaOH 7" loéing
dung djch NaOH. Hinh 16.6. Didu ché acet)dene vé thir tinh chét



Tién hanh:

— Cho khodng 5 g dat d&n vao binh cau ¢6 nhénh va cho nwéc cét vac phéu nhé
giot. Lap dung cy nhw Hinh 186.8 (cha ¥ dudi cGa phéu nho gigt khéng cham vao
chét rén).

— M& khoéa phéu nhé giot 48 nwéc chay tir ttr xubng, khi acetylene sinh ra dugc
suc ngay vao cac éng nghiém chira dung dich KMnO, va nuéc Br, 48 chuéin bj
& trén dén khi dung dich mat mau.

— Thay 6ng dan khi thuy tinh hinh chi¥ L béng 6ng dn thuy tinh ¢é dau vudt nhon.
Dung que dém dang chay dé dbt acetylens sinh ra & diu éng dén khi.

Hay gidi thich hién tigng va viét phuong trinh hoé hoc cla céc phén img x8y ra.

5. Hay trinh bay phwong phap hoa hgc nhén biét ba khi sau: ethane, ethylene,
acetylene.

6. Viét phirong trinh hoa hoc clia cac phan (ng:
a) Propene tac dyng v&i dung dich KMnO,.
b) Propyne tac dung v&i dung dich AGNO,/NH,.

& IEu CHE
1. Alkene
Trong phong thi nghiém, ethylene dwgre diéu ché ttr phan &ng dehydrate ethanol:
CHsOH 22 % 8 o ) L H,0

Trong cong nghiép, alkene G2 — C4 dwgc dieu ché tir qua trinh cracking alkane trong
céc nha may loc diu.

Céc alkene ndy cdn cb thé dugce sén xuét fitr qué trinh dehydrogen xuc téc véi nguyén
ligu 12 khl dAu md (ethane, propane va butane). Dehydrogen butane tao ra butadiene
va cac ddng phéan butene.

2. Alkyne
Acetylene dugc didu ché tir phan (rng gilra calcium carbide v&i nuéc:
CaC; + 2H,0 — CoHy + Ca(OH)

Ngoai ra, acetylene cdn dwgc didu ché bing cach nhigt phaAn methane & nhigt §d
1 500°C, 1am lanh nhanh dé t4ch acetylene ra khéi hdn hop véi hydrogen:

2CH, %%, C,H, + 3H,
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\']») UNG DUNB San xuét
dugc phém Ethylene kich thich

Ben xi hoa qué mau chin

oxygen — acetylene MOt s (rng dung

cuia alkene va alkyne

Tdng hop polymer dé sén xuét C6ng nghiép hoé chét: san xuét alcohol,
chat déo, to, sgi, cao su,... aldehyde, ethylbenzene, cumene,...

& emco BIET

o Qud trinh h hdp clia qué chudi sau thu hoach dién ra khd manh mé,
qua trinh nay s& sén sinh rdt nhiéu khi ethylene.

» Cdcalkene dugc ding [am monomer & tong hop thanh polymer nhu

PE, PP, cao su; nguyén lidu ddu dé tong hop cic hop chét hitu co nhu
alcohol, aldehyde, cic dan xuat halogen va cic cht khdc.
Ethyleneva acethylene dugcdiing lam nguyén liéu d& chuyén hod thinh
cdcmonomer nhu styrene, vinyl chloride, vinyl acetate, acrylonitrile,... | . .l ' W
dé tdng hp cic polymer. Hinh 16.7. Kbl ethylene sinh ra tir
Gic alkyne Ia nguyén liéu sin xuit mét s& dugc pham nhu thudc chudi sé ldm ca chua xanh mau chin
khang virus Efavirenz, thudc khang nam Terbinafine, .. .

s Cdng thirc tong quét clia alkene: CHy, (n 2 2); alkyne: C H,, _,(n22).

¢ Trang thai, nhigt d§ soi va tinh tan cta mét sb alkene, alkyne.

e Alkene va alkyne c6 cac dbng phan ciu tao (d6ng phan vi trl li&n két bdi,
alkene tir C4 va alkyne tir C5 ¢6 ddng phan mach carbon); alkene tir C4 ¢6 thé
c6 dong phan hinh hoc.

» Alkene, alkyne c6 thd tham gia phén ng cdng, phin ng oxi ho4; alk-1-yne c6
thé tham gia phéan (rng v&i dung dich AgNO,/NH,,.

e Quy t&c Markovnikov: khi ¢dng HX vao lién két bdi, nguyén tir hydrogen sé
wu tién cdng vao nguyén tir carbon cé nhidu hydrogen hon va X sé cdng vao
nguyén tr carbon cd it hydrogen hon.

¢ Phéan (rng tning hop alkene.

= Phwong phap didu ché ethylene, acetylene.

+ Alkene, alkyne dugc (’ng dyng rdng réi dé san xuat cac hoa chéat va vat ligu co
(rng dyng trong cdng nghigp va d&i sdng.

Van dung céc kién thirc vé alkense, alkyne d& gidi thich dwge c4c vai trd quan
trong cGa alkene va alkyne trong ¢dng nghiép hoé hoc, ¢dng nghiép duee phim,
vat lidu,...
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' 74) ARENE HYDROCARBON THOM)

MUCTIEU

~ .
€)o

 *

Lam thé nao c6 thé Iyra chon va sir dung céc sdn phdm dugc sén xudl tir arene va dén xudt
cta né an toan, than thién v&i mbi fnromg?

Néu dugc khdi niém vé arene.
Viét dugc cong thifc va goi t&n mat sf arene.

Trinh bay dugc d3c diém vé tinh cht vat i, trang théi tw nhién cla mét s arene, dic diém
lién két va hinh dang phan ti benzene.

Trinh bay dugk tinh chat hod hoc ddc trung cda arene {hodc qua md ta thi nghiém): phan
(ng thé clia benzene va toluene; phén ng tdng chlorine, hydrogen vao vdng benzene;
phan ting oxi hod hoan toan, oxi hod nhém alkyl.

Thuie hién dugc (hodc quan sét qua video hodc qua md ta) thi nghiém nitro hod benzene,
cong chlorine vao benzene, oxi hod benzene vi toluene bang dung dich KMnO,; mé td cic
hién tugng thi nghiém va gidi thich dugc tinh chdt hod hoc dlia arene.

Trinh bay dugc ting dung clia arene va dua ra dugc cdch (ing xit thich hop ddi véi viéc sir
dung arene trong viéc bao vé sdc khoé con ngudi va mdi truiing.

Trinh bay dugc phugng phép diéu ché arene trong cong nghiép.

"

@D KHAI NIEM VA DANH PHAP

1. Khéi nigm

Arene hay cdn goi I8 hydrocarbon thom [& nhiPng hydrocarbon trong phén tlr ¢ chira
mdt hay nhidu véng benzene.

Benzene c6 cdng thire CgHg, 1& mdt hydrocarbon thom don gidn va dién hinh nhét.

Benzene va cac dbng dang clia nd hgp thanh déy ddng ding cla benzene cb céng
thiee chung la C H,, _5 (n 2 6).

2. Cong thirc ciu tao va danh phép

Mét s6 arene, gdc aryl thwdrng géip cé cong thirc céu tao va

tén goi nhur sau:

®

(toluene) {styrene}
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benzene methylbenzene vinylbenzene naphthalene @ benzyl

Tén gbc aryl
P, CH,

© phenyl

CH,




CHa, CH, CH3

1 2 CH3 d 2 . 2

[ j [ ].3 3
H3 4

Hs

1,2-dimethylbenzense 1,3-dimethylbenzene 1,4-dimethylbenzene
{o-xylene) (m-xylene) {p-xylene)

(0-; m-; p- 1a viét tit clla c4c tr trong (rng ortho-; meta-; para-chivitrl 2, 3, 4 ¢lia nhém
thé thir hai).

(O)nic DIEM CAU TAO CUA BENZENE

Phéan t&r benzense cd 6 nguydn ti¥ carbon tao T 9
thanh hinh lyc gidc déu, tit cd nguyén tir N /C%\‘c P ¥
carbon va hydrogen d&u ndm trén mét mit " | 9 9
phéng, céc goc lién két déu bang 120°, do dai c 2 ) Q
li&n két carbon — carbon déu béng 139 pm. H” Ne® ™H o @
|
Dé don gian, benzene thuérng dwere bidu didn H J
b&i cac kidu ¢dng thirc dudi day: b)

hodc Hinh 17.1. Cdng thic c4u tao (a)
va mé hinh phén tir (b) ctia benzens

(D) TINH CHAT VAT Li VA TRANOG THAI TU NHIEN

Benzens, toluens, xylens, styrene & diéu kién thudng 12 chét 16ng khéng mau, trong
subt, d& chay va c¢6 mii d3c treng. Naphthalene 1& chét rdn mau trng, ¢6 mui d4c
tring (o6 thé phét hién dwee & ndng d6 thap).

Cac arene khdng phan cir¢ hoac kém phan ¢rc nén khdng tan trong nwéc va thuwdng
nhe hon nwéc, tan dwgc trong cac dung mobi hivu co.

Bidng 17.1. Tinh chét vét If cia mét sb arene(sd

Arene Nhigt 49 néng chay (°C) |  Nhi§t dd 86 (°C) | Khéi lwgng rigng (gicm?)

Benzene 55 80,1 0,878
Toluene —95,0 110,6 0,867
o-Xylene -25,2 144 0,880
m-Xylene 47,4 139 0,864
p-Xylene 13,3 138 0,861
Styrene -30,0 145 0,908

Naphthalene 80,26 218 1,0253 (20 °C)

0,9625 (100 °C)

(1) Nguén: http://pubchem.ncbi.nim.nih.gov.
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Benzene, toluene, xylene (dugc goi chung 1a BTX) ¢6 trong d4u mé véi ham lwgng
thdp. Khi chung cét ddu thé thuéng nhén dwee phén doan o chira cdc arene nay.
Naphthalene va céc arene da vong khac ¢6 trong ddu md va nhyra than da.

1. Hay so sanh nhidt dd sbi clia benzens, toluene, o-xylene (Bang 17.1) va giai thich.

(PTiNH CHAT HOA HoC
1. Phan (mg thé

Arene c6 thé tham gia phan ng th& nguyén r hydrogen & vdng benzene nhw phan Gng
halogen hod, nitro hod, ...

Quy téc thé: Khi benzene ¢ nhém thé alkyl (—-CH,, ~C,H;,...), c&c phén (ng thé nguyén
tlr hydrogen & vong benzene xay ra d& dang hon so véi benzene va wu tién thé vao v
trl s6 2 hodic sb 4 (vi tri ortho hodc para) so v&i nhém alkyl.

a) Phén ing halogen hoa

Céc arene tham gia phan (ng thé nguyén tr hydrogen gén vé&i vdng thom bang halogen
(chlorine, bromine) & nhiét 45 cao khi ¢6 xdc tadc mudi iron(lll) halide.
CHs

Br
Br CH3 . —
Oreme Qe Q2 T

Br

b) Phan img nitro hoé

Phén (ng nitro hod |a phan &ng trong dé mét hay nhiéu nguyén t& hydrogen & vong
benzene dugc thay thé bang nhém nitro (—NO,).

Benzene dwgc nitro hod béng hén hop HNO, d4c va H,80, déc & nhigt 9 khdng qua

50 °C tao nitrobenzene dang 16ng, mau vang nhat, sdnh nhw diu:
NO,

H,S0; dtic, 10
©+HN03dac e b @ +H,0

Toluene dwge nitro hed tao thanh hdn hop hai sdn pham chinh 1A ortho va
para-nitrotoluene. CH,

NO,
CH3 -

@ + HNO, ¢, H,S0, déc, t°
CH
~H,0 .

NO,
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& em co BIET

Nitrobenzene dugc ifng dung trong ndng nghiép @& t8ng hop chdt kich thich ting trudng thuc vat, kich thich ciy
ra hoa. Nitrobenzene [a nguyén lidu dé sdn xust aniline, tién chat d€ tdng hop polyaniline, cao sunhén tao, thudc
trir sdu, thudc nhudm azo v déc biét 1a nquyén liéu tong hop dugc phdm.

2.4,6-Trinitrotoluene (thudng goi I3 TNT) I3 mét trong nhiing chét nd 44 timgq dwgc sit dung phé bién nht trong
quan s, cdng nghiép va khai thac md.

TNT khéing ho@ tan trong nudc nén c6 thé sit dung dugc trong mdi trudng dm vdt. DE kich nd TNT can dugc khoi
méo bing kip nd. Hién nay, chdt né diing cho quén sy 2 amatol (hdn hap clia TNT véi ammonium nitrate).

Nghién cru phan (fng nitro hoé benzene
Phan (rng nitro hoa benzena duwgc thipe hién nhi sau:

— Cho con tir vao binh cdu dung tich 250 mL, thém e N
khodng 30 mL H,S0, ddc, 1am lanh trong chau nwéc 1Y héi uy
da roi thém tlr tir vao khodng 30 mL HNO,, sau dé |
thdm tiép khodng 10 mL benzene va I&p sinh han hdi

% y

Iru. Bun cach thuy hdn hgp phan (Png trén bép tir , ' -
dén 80 °C trong khodng 60 phiit (Hinh 17.2). £

— Pé ngudi rbi cho hdn hgp vao phéu chiét, quan sat F
théy chét Idng tach thanh hai I&p, 16p trén 13 san ol ase
ph&m phan ung, I6p duei 18 dung dich hdn hop hai  Benane + Hzé.:;.4 dic
acid. o~ 7|

— Chiét Iy |6 chét Ing phia trén, them khoding 100 -,Mf-y
mL nwéc lanh vao phéu chiét dé riva acid, thu dwgc m Kbyl
chét I6ng mau vang, niing hon nuwée va ndm & phin Hinh 17.2. Thi nghiém
dwéi chia phéu chiét. nitro hod benzene

Hay cho biét chét Idng mau vang Ia chét gi va gidi thich.

‘Z% 2. Viét phwong trinh phan rng cilia ethylbenzene v&i c4c tac nhan sau:
a) Br,/FeBr;, 1% b) HNQ, d&c/H,SO, déc.

2. Phan img cdng
a) Phan tmg cfng chlorine

Phan rng cdng chlorine vao benzene trong diéu kién cé 4anh sang tlr ngoai va dun
néng, sdn pham thu dugc la 1,2,3,4,5,6-hexachlorocyclohexane.

| H
Hc Cl

uv, Cl H
@ * 36k H cl

Cl
|
1,2,3,4,5,6-hexachlorocyclohexane
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Nghién ciru phan (png cgng chlorine vao benzene
Phan (rng cdng chlorine vao benzene duwgc tién hanh nhw sau:

Dén médt Iwgng nhd khi chlorine vao binh nén chira mét It benzene, ddy kin lai rdi
dua binh ra ngoai anh néng. Trong binh xuét hign khoi tréing va trén thanh binh thdy
xuét hién mét I&p bdt mau tring.

Hay cho biét lop bot mau tréng trén thanh binh Ia chat gi. Giai thich.
b) Phén tmg cfng hydrogen

Phén ng cfng hydrogen vao benzene tgo thanh .
cyclohexane. Phén (rng xay ra & didu kign ap suét cao + 3H, N.tiépsu Q

va nhiét dd cao, voi sy ¢6 mit clia cac chat xhc tac

g 3 : cyclohexane
di thé nhw platinum, nickel.

Phan &ng nay dwgc st dung trong cong nghiép dé san xuat cyclohexane.

3. Viét phwong trinh hoa hgc clia phan &ng xay ra khi hydrogen hoa hoan toan
toluene va p-xylene, slr dyng xuc tac nickel.

4. Hydrogen ho& hoan toan arene X {cdng thirc phan X +Hz.Ni.t°E
tlr CgH,o) €6 xUc tac nickel thu dwrgc sén pham Ia
ethylcyclohexane. Hs

Viét cong thirc céu tao clia X.

3. Phéan irng oxi hod
a) Phén tmg oxi ho& hoan toan (phén img chdy)
Cac arene nhuw benzene, toluene, xylene dé chay va toa nhidu nhiét.
CgHsCH; + 90, 3 7CO, + 4H,0
b} Phdn img oxi hoa nhém alkyl

Toluene va céc alkylbenzene khéc ¢ thé bj oxi hod bdi céc tac nhan oxi hod nhw dung
djch KMnQ,.

V¥ du:
CgHsCH, + 2KMnO, —*3 C,H,COOK + 2Mn0, + KOH + H,0

 emcé BiET

Benzoic acid va sodium benzoate ¢6 khd ning ngan ngifa su phét trién clia ndm
mi nén duoc st dung lam chdt bdo qudn thuc phdm (thudng dugc ki hidu 1a E210
va E211).

Hinh 17.3. Sodium benzoate (E211) 6 trong thanh phdn
ctia mit logl thire phém déng hép
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Nghién ctru phan &ng oxi hoa toluene va benzense bang dung djch KMnO,

— Cho vao hai 6ng nghiém, mdi 6ng 1 mL dung dich KMnO, 0,05 M v& 1 mL dung
dich H,S0, 2M.

— Cho tiép vao éng (1) 1 mL benzene, éng nghiém (2) 1 mL toluene. Léc ddu va
day ca hai dng nghiém bng nut ¢6 6ng thuy tinh thang.

— Pun cédch thuy hai 6ng nghiém trong ndi nwé'c nong. Ong nghiém (2) mau tim
nhat d&n va mét mau, ng nghiém (1) vln gi% nguy&n mau tim.

Nhén xét kha néng phan umg cia benzene va foluene voi KMnO,. Gidi thich.

5. Terephthalic acid 1& nguyén ligu d& tdng hgp nhya poly(ethylene terephtalate)
(PET) ding dé sén xuét to sgi, chai nhya. Terephthalic acid ¢6 thé dwgc tdng
hop tir arene X cé cbng thirc phéin tr CgH,q, béng cach oxi hod X bé&i dung dich

thude tim:
COOH

x* KMnO4t° @ PET
OOH

Hay xdc dinh cong thirc cdu tao cla X.

<) UNG DUNG

(Fng dung ciia arene

pomer  <{__Syene | / \ \
" N

) ~ Benzene Toluene Xylene Naphthalene
Acetonevd <« o Y
phenol ' o
Thuédc nd Diét gian,
chn tring

Polymer, dung méi, thuéc nhudm,
dwge phdm, chét déo, to sgi tbng hop,...
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Cach (rng xir thich hgp véi vigc sir dyng arene
Arene (chii y&u la benzene, toluene va xylene) Ia ngudn nguyén lidu d& tdng hep nhidu
loai hoa chét va vat lidu hiru co’ quan trong, ¢é nhidu rng dung trong ddi séng.

Tuy nhi&n, arene 13 nhing chét ddc nén khi 1am vide v&i arene cin tuén thi dang quy
téc an toan. Benzene la chét [am t3ng nguy co gay ung thw va cac bénh khac, vi vay
khéng duge tiép xuc trpe tiép véi hoa chat nay.

Dic biét, cac thudc bao vé thyc vt (thudc trir séu, trir o) thé hé ch la dén xuét cla
benzene déu c6 tac hai di v&i stre khod con nguwdi va gay 6 nhidm mai trerdng, do vay
cin hét strc than trong khi st dung. Khng dwore st dung céc chét dé bi ¢Am nhuw DDT
{dichlorodiphenylirichloroethane) hay 666 (1,2,3,4,5,6-hexachlorocyclohexane), thay
vao d6 & nhirng thuoc thé hé méi vira hiéu qua vira an toan.

Ngay nay, cdc nha khoa hoc nghién ciru va dwa ra cdng nghé tdng hgp hiru co
an toan, than thién mdi trneérng va hwéng dén cac ngudn nguyén ligu ngubn gbc
thién nhién.

QD) DIEU CHE

Trong cdng nghiép, benzene, toluene dwgc didu ché tr qué trinh reforming phan doan
ddu mé chira c4c alkane va cycloalkane C6 — C8.

Vidu: O xtc téc, £ @ + 4H2
@ xtc the, t° @ + 4H,

Ethylbenzene dugc diéu ché tir phan Gng gilba benzene va ethylene véi xic tac acid

rén la zeolite.
CH,CH3 CH=CH,
@ +CHy=CHy, H" @’ xiic tc, ©/
—Hz

ethylbenzene styrene
Naphthalene dwege didu ché chi yéu bng phuong phép chung cit nhira than da.
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* Arene 1a nh(rng hydrocarbon trong phén tir ¢6 chira mdt hay nhidu vdng benzene.

« Benzene, toluene, xylene, styrene & didu kién thudng 13 chét Ing khéng mau,
trong sudt, dé chdy va ¢6 mui ddc treng. Naphthalene 13 chét rén két tinh mau
tréng, o6 mii déc trng. Cac arene khdng tan trong nwére va thudrng nhe hon nudc,
tan trong cac dung méi hiru co.

* Phén (rng thé vao vdng thom benzene

Halogen hoa Nitro hoa
CegHg —>+Bm_':;2m'to CgHsBr CeHe = HNo’dac;_:;SO‘ o b C,H.NO,
CHaCoHs 220005 0. p CHyCaHBr - CH,C,H, T B2, o p-CH,CH,NO,
» Phan (rng cdng
Cong chlorine Céng hydrogen
+ H,, 1, &p suft, xtc téc NI

e Phan (rng oxi hod

Phan tmg chéay Phéan dmg oxi hod nhom alkyl
Céc arene d& chdy va tod nhiéu nhiét.

» [Fng dung cla arene: nguyén ligu diu dé tdng hgp polymer, dung méi, thubc
nhudm, dwec pham, chét déo, to s¢i tdng hop, ...
Arene ¢6 ddc tinh, ¢in dugc siv dung mdt cach hop li: han ché s dung thube bo
vé thyrc vat va chi ste dyng thuoc thé hé moi.
s Diéu ché:
chirng cét phén dogn  alkane va reforming . benzene, toluene,
Déu mé 2 — ¢
cycloalkans C6 — C8 Xylene.

Benzene —*tYen  ethvibenzene —12 styrane.
Nhya than g4 —<vmaclt, haphthalene,

Trinh bay vé& tAm quan trong cila arene trong ¢dng nghiép hod hoc, dugc phim,
sén xuét thudc bdo vé thyre vat,...
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18

D HE THENG HOA KIEN THUC

ON TAP CHUONG 4

HYDROCARBON
Alkane Alkene Alkyne Arene
Cdng thirc CHopso C.Hap, CHzn_2 D&y ddng dang
téng quét (nz1) (nz2) (nz2) cla benzene
c.‘:n H2n -6
(nz6)
B3c didm | » Mach hd, chico * Machh®, ¢61 | Machhd, c6 1 » Co vbng
céu tao lién két don lién két doi lién két ba benzene:
phan tcr » C6 abng phan » C6 ddng phan: | » C6 ddng phan: | » C6 ddng phan
mach carbon mach carbon, mach carbon, vj mach carbon clia
vi tri lién két tri lién két ba alkyl, vi tri céc
ddi, ddng phan nhém alkyl,...
hinh hgc
Tinh ch&t | » Phan (rng thé * Phan (g cbng | * Phan (rng cBng | * Phan (rng thé
hoa hoe halogen (H;, Br;, HX, {H,, Bry, HX, {halogen hod,
« Phan (rng H,0) H,0) nitro ho4)
cracking * Phén (&ng » Phan (g * Phan (g cing
« Phan irng tring hgp alk-1-yne véi (Cl,, Hy)
reforming * Phan (rng AgNO,/NH, * Phan (rng oxi hoa
» Phan (ng oxi ho# oxi hoa » Phan (rng
oxi hoa
Ung dyng | » Nhién lidu: x3ng, | = Téng hgp » P&n xt oxygen — | » Téng hep
diesel, nhién liéu polymer acetylene polymer
phan lyc « Ethylene: * Nguyén liéu san | » Toluene: sén xuét
» Nguyén ligu: kich thich qua xuat hoa chat thude né
vaseline, nén, mau chin  Nguy&n li8u sdn
s&p, sén xuét « Nguyén lidu xuét hoa chét
ho# chét san xuét
ho# chét
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HYDROCARBON

Alkane

Diduché |+ DAu mo—chumg cdtphdndogn , ... 531 pham alkane khac nhau
= Khi thign nhién

Alkena

« Trong phong thl nghiém: ethylene dwrgc didu ché tir phén (rng dehydrate
ethanol.

« Trong cdng nghiép: Alkane —2%"0 , 5ikene

Alkyne Arene

« Acetylene dugc didu ché 1ir phén | » Alkane ™™ , henzene, toluene, xylene
teng gilra calcium carbide véGi » Nhira than 84 -Fm 4, haphthalene
nwéc.

» Methane —1399°C, acetylene

D LUYEN TAP
Cau 1. Phét biéu nao sau Gy 1a khéng ding?
A. Trong phan tr hydrocarbon, $6 nguyén t&r hydrogen ludn la s6 chan.
B. Trong phén t alkene, lién k&t d6i gom mét lién két o va mot lién két =.
C. Hydrocarbon no |a hydrocarbon ma trong phan t& chi c6 lidn két don.
D. Céng thirc chung cla hydrocarbon no, mach hé ¢6 dang C H,,.

Céu 2. Hai hydrocarbon A va B ¢6 cling cong thirc phén tir 1&a CH, , tc dung véi chlorine
thi A chi tao ra m6t dan xuét monochlorine duy nhét, con B cé thé tao ra 4 dan xuét
monochlorine. Tén goi clia A va B [An gt 12

A. 2,2-dimethylpropane va 2-methylbutane.

B. 2,2-dimethylpropane va pentane.

C. 2-methylbutane va 2,2-dimethylpropane.

D. 2-methylbutane va pentans.

Céhu 3. Gas, nhién lidu phé bién hién nay c6 thanh phan chinh 1a propane va butane. Nhiét
Irgrng gidi phéng khi dét chay hoan toan 1 kg mét loai gas 12 khoang 50 400 k..

a) Biét d& Iam néng 1 kg nudc 1&n 1 d6 thi can cung ¢ip nhiét lueng 14 4 200 J. Pé dun
s6i 30 kg nudrc tr nhiét do 20 °C can cung cap bao nhiéu kJ nhiét?

A. 2 520 k.. B. 5 040 k.. C. 10 080 k. D. 6 048 kJ.

b) Can dét chay hoan toan bao nhidu kg gas & cung cép Al nhidt lrgng trén, biét higu
suét hap thy nhiét dat 80%?

A. 0,20 kg. B. 0,25 kg. C. 0,16 kg. D. 0,40 kg.

Cau 4. Styrene phan trng v&i bromine tao théanh sén pham cé céng thirc phén tl CgHgBr,.
Hay viét cong thire ciu tao ciia hop chét nay.

Cau 5. Reforming octane (CgH,,) thu duwgc cac arene cd cong thikc phan tr CgH,,.
Héy viét cdng thire chu tao clia cac arene ndy.
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MUCTIEU
—  Néu dugc khi niém dan xudt halogen.

PHENOL

— Viét dlugc cdng thiic cdu tac, goi tén thee danh phap thay thé va danh phdp thubng clia mdt vai

ddn xudt halogen thudmg gap.

—  Néu dugc dic diém vé tinh chit vat i cia mdt 58 dan xudt halogen.
— Trinh bay dugc tinh chat hod hoc co ban clia dan xudt halogen: phan dng thé nguyén tif halogen;
phn ting tich hydrogen halide theo quy tic Zaitsev.
—  Thuic hién dudc (hodc quan sét video) thi nghiém thuy phén bromoethane; mé ta cdc hién tugng
thi nghiém, gidi thich dugc tinh chdt hod hgc cila ddn xut halogen.
— Trinh béy dugc iing dung ciia cic dan xudt halogen; tdc hai clia viéc sit dung cdc hop chét
chlorofluorocarbon {CFC) trong cdng nghé lam lanh. Pua ra dugc cach dng x{ thich hop i véi
viéc lam dung cic dan xudt halogen trong ddi song va sin xuat.

Ae

iam lanh,... Vay din xuét halogen 2 gi?

I Nhidu ddn xuét halogen dwoc st dung lam thulc chira bénh, thubc bdo vé thuc vat, chét

J

@ KHAl NIEM, DANH PHAP
1. Khai ni¢m

Khi thay thé nguyén tlr hydrogen trong phan t&r hydrocarbon béng nguyén ir halogen,

duwgc dan xuat halogen cla hydrocarbon.
C6ng thive tbng quét clia diin xuét halogen:
R: g8c hydrocarbon
N xFcC,Brl
n: 88 nguyén t& halogen

Vi du:

Br
=
CH,Br, CH,Cl,, CHI,, CH2=CHCI,©/.
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Hang nghin cc ddn xudt halogen da dugc tdchra
t nhiéu loai sinh vt bign khéc nhau nhu rong,
tdo bién, san hd,... Chlng ¢d cic hoat tinh sinh
hoc rét quy gid nhu kha ndng diéu tri bénh ung
thu va nhiéu bénh khac

Cl
)\(\H%)\CI
Br Br
Hinh 19.1. D&n xuét halogen tach ra tir

tdo bién dé chi Laurencia c6 téc dung
chbng ung thir vom hong



2. Danh phéap
a) Danh phép thay thé

Tén theo danh phéap thay thé N " : 4 '
clia déin xuét halogen: \
1 2 3 4
VI d: CHy—CH-CH,~CH, £ ASRaEUre
Cl

Halogeno: Budi “ine” trong t&n halogen duwgc ddi thanh dudi “o”.
Chi y:
— Néu halogen chi ¢6 mét vi tri duy nhét thi khdng ciin sb chi vi tri halogen.

— Mach carbon dure wu tién danh 6 tie phia gan nhém thé hon (tir nguyén t& halogen
hoac tie nhanh alkyl).

— Néu co lién két bdi thi wu tién danh so tir phia gan lién két boi.
— Néu c6 nhidu nguyén tir halogen thl cAn thém dé boi (di, tri, tetra,...) treée “halogeno”.
Viduy:

1 2 3 4 1 SEN
Cl Br Br
bromomethane  2-chlorobutane 3-fluoroprop-1-ene 1,2-dibromosthane

b) Tén thbng thuemg

Mot s6 din xuét halogen thurrng gép dugc goi theo tén thdng thurérng nhue chioroform
(CHCI,), bromoform (CHEr,), iodoferm (CHI,), CCl, (carbon tetrachloride).

J emco BIET
M6t sb din xuét halogen don gian dwee goi tén theo danh phap gbc — chire:

CH,Br
@, 2

ethyl chloride vinyl chloride phenyl iodide benzyl bromide

Tén goc hydrocarbon + halide
|
Vidy:CHsCH,—CI  CH,=CH-Cl Y

5" 1. Viét cac adng phan cAu tao cila din xudt halogen o6 cdng thize phan tir C,H,CI
va goi t&n theo danh phap thay thé.

2, Goi t&n theo danh phép thay thé cac din xuét halogen sau day: E
a) CH,CH,Br; b)CH3CI‘.HCH3; 6) CH,=CHCI; d) @’ .

I
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3. Viét cong thirc clu tao cac din xuét halogen ¢6 tén goi sau day:

a) iodoethane; b) trichloromethane;
¢} 2-bromopentane; d) 2-chloro-3-methylbutane
) bic pIEM cAu TAO

Trong phan tir din xuét halogen, lién két C-X phan cipc v@ phla nguyén s 5
tlr halogen, nguyén tl carbon mang mot phan dién tich dwong va nguyén R->—X
tlr halogen mang mdt phén dign tich am. V1 vay, lién két C-X dé& bi phan

cét trong cac phén &ng hoa hoc.

Cho biét nang Iwgng lisn két gidm dan theo thir ty tir fluorine dén iodine:

Lidn két C—X C-—F c-Cl C—Br c
Néng Iwgng lién ket
486 327 285 214
(kJ/mol)

Tir gié trj néing lrgng lién két C—X & tr8n, hiy so sénh kha néng phén cat lién két
C-X ctia cac dén xuét halogen.

D) TiNH CHAT VAT Li
Phéan t& clia dan xuat halogen phan cwe nén ching cé nhiét dé néng chay va nhiét 4o
s6i cao hon céc hydrocarbon c6 phén tir khoi trong dwrong.
O didu kign thueerng, mét s6 chét 6 phan tir khéi nhd (CHLCI, CHgF,...) & trang théi kh.
Cac dén xuét c6 phan tir khbi lon hon & trang thai 16ng hodc rén.

Cac din xuét halogen hdu nhir khdng tan trong nwée, tan tét trong cac dung mdi hiru
co nhw hydrocarbon, ether,...

(@) TINH CHAT HOA HoC

Lien két C—X phan circ v& phla nguyén ti» halogen nén phan (ng déc trung ciia ddn
xuét halogen |2 phan (rng thé nguyén tir halogen. Ngoai ra, d&n xuét halogen con tham

gia phan (rng tAch HX.
1. Phan ieng thé nguyén tir halogen

Nghién ciru phan img thuy phan bromosethane
Phén (rng thuy phén bromoethane dwegc thire hién nhw sau:

— Cho khoéng 1 mL C,H.Br vao 8ng nghiém (1), thém khoéng 3 mL nwéc cat rdi
I&c ddu. P& hn hop tach thanh hai I&p, 14y phin trén cla hén hgp nhd vao éng
nghiém c6 chira sén 1 mL dung dich AGQNO,. Néu théy c6 két tha can I3p lai dén
khi khéng con két tia (nwéc rira khdng con ion halogen).
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— Thém 2 mL dung dich NaOH 10% vao 6ng nghiém (1).

— Léc nhe 6ng nghiém rdi ngam vao coc nwdc néng khodng 5 phut, thinh thodng
ldc déu éng nghiém, d& ngubdi rbi 14y khodng 1 mL chét Iéng & phén trén &ng
nghiém (1) va chuyén sang 6ng nghiém (2).

— Trung hoa base dw & éng nghiém (2) bdng dung dich HNO, (thir bang gidy chi
thi pH) rdi nhé thém vai giot dung dich AGNO, 1%, quan sét thiy c6 két tia vang
nhat xuat hién.

Tré Ioi céu hoi va thye hién yéu céu sau:

1. Tai sao ban dAu hén hep lai tach thanh hai Ié&p, bromoethane ndm & I1&p nao?

2. Két tdia xuét hién & éng nghiém (2) sau khi thém dung dich AGNO, vao & chét g1?
Tai sao ¢in phdi trung hoa dung dich base dw trwée khi cho dung dich AgNO,
1% vao ong nghiém (2)?

3. Dy doén san phAm va vidt phurong trinh hoé hoc clia cic phén rng xay ra trong
qua trinh thi nghiém.

Céc din xuét halogen c6 thé tham gia phan (g vé&i dung dich kidm, nguyén tir halogen
bi thay thé b&i nhém OH-, tao thanh alcohol theo phén tng:
RX+*0OH — R-OHT X
alcohol
(X =Cl, Br, I; X lién két v&i nguyén tr carben no),

Vi dy: CHaCH,CH,Cl + NaOH —, CHyCH,CH,0H + NaCl

% 4. Benzyl alcohol 12 mdt hgp chét c6 tac dyng khéng khuén, chéng vi sinh vat
ki sinh trén da (chay, ran,...) nén dwoe siv dung rdng réi trong mi pham, dwgre
phém. Benzyl alcohol thu duge khi thuy phan benzyl chioride trong mdi trneérng
kiém. Hay xac dinh cdng thirc clia benzyl alcohol.

CH,CI

a0 5 Benzyl alcohol

2. Phén (mg tach hydrogen halide

Cdc dn xuét monohalogen ciia alkane ¢6 thé bj tAch hydrogen halide tao thanh alkene
theo so d6 sau:

N, / 7
—/C— C\— NaOH/ CH(OH. & >C=C\ + HX
H - alkene

Phan (rng xay ra khi dun néng dén xuét halogen v&i base manh nhu NaOH, RONa
trong dung mdi alcohol.

VI diyz CH,CH,Br 20 G0N, ©

> CH,=CH, + HBr

(1) Nguy&n 1ir carbon no 1& nguyén i carbon lign két vdi céc nguyén tr khéc bing céc lién két don.
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Phén &ng tach xay ra theo quy téc téch Zaitsev (Zai-xép):

Trong phén Umg tach hydrogen halide, nguyén tir halogen bj tach wu tién cing vé&i
nguyén tir hydrogen & carbon bén canh ¢6 béc cao hon.

Vi dy: CH3CH=CHCHg3

CH,~CH-CH-CH, (s3n ph&m chinh)

b

CH,=CHCH,CHs
(san pham phy)

_ 5. Viét phwong trinh hoa hoc xay ra khi dun ndng 2-chloropropane (CH,CHCICH,) v&i
sodium hydroxide trong ethanol.

6. Thic hidn phan (ng tach hydrogen bromide ctia hgp chét 2-bromo-2-methylbutane
thu dugce nhirng alkene nao? Xac dinh san phdm chinh clia phan ng.

) UnG DUNG
1. Mt so img dyng tiéu bieu cia dan xuat halogen

San xuét San xuét
vét lieu polymer dwgc pham

T4c nhan Mét s6 (rng dung -
lam lanh clia dén xuét Dung mai
halogen

San xuét San xu#t chat
thu6c béo vé kich thich
thire vat sinh trwéng

2. Déin xuét halogen v&l sirc khoé va mél trrdmg
a) CFC va ting ozone

Mot s& din xut halogen chira dbng thei chlorine, fluorine nhu CF,Cl, CFCl,,
C,F,Cl,,...; dwge goi chung la chlorofluorocarbon (viét tét 1a CFC). Céac hgp chéat nay
trwée day dwge st dung phd bién trong céc hé théng lam lanh nhuw td lanh, méy didu
hoa nhiét d8, h& thdng 1am lanh cdng nghiép; chét déy trong céc binh xit,... Tuy nhién
do 4nh huéng gay hai dén tiing ozone nén CFC bj han ché va cdm st dung (Nghi dinh
th Montréal, 1987). Hién nay CFC dugc thay thé bdi cac dén xuét halogen khong
chira chlorine nhw hydrofluorocarbon (HFC), hydrofluoroolefin (HFO).

Nam 2019, bao céo cila cac nha khoa hoc cho théy I8 thiing ozone dang din dugc thu
hep va dy kién ting ozone sé& dugc phuc hdi hoan toan vao nam 2070. Viéc ching ta
chon Iya, sir dung cdc san pham khéng chira CFC (CFC free) cling gép phén vao viéc
téi tao tAng ozone clia Tréi Dat.

npgranpoeIhnaijm
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H H [ |
>< :‘,
FSE = ——
. = CINVERTER >
Difluoromethane E—_——r naz
(HFC-32hayR32) e |

Hinh 19.2. R32 — chét lam lgnh dang duworc sir dung phd bién hién nay

b) Thubc trir sdu, thubc diét c6 va chét kich thich sinh trdmg thyc vt

Nhiéu dan xuét clia chlorine trvéc day dwec sir dung phd bién trong néng nghiép ding
Iam thuéc béo vé thirc vét, chét kich thich sinh trwdng nhw thubce trir su, didt cdn tring
(dichlorodiphenyitrichloroethane — DDT, hexachlorocyclohexane — 666), thubc diét cd,
lam rung la (2 4-dichlorophenoxyacetic acid — 2,4-D; 2,4,5-richlorophenoxyacetic acid —
2.4,5T),..

Tuy nhién, do dZic tinh khé phén huy, tdn dw 18u trong méi triréng va o6 tac hai dén stec
khoé con ngui nén c4c loai hop chét nay hién nay bi han ché hodc bi ¢Am s dyng tai
nhigu qudc gia. D& gidm thiéu tac ddng dén mbi tredrng va con ngudri, xu hwdng trong
néng nghiép hién nay 1a hwéng t& mdt nén “ndng nghiép xanh” véi viéc giam thiéu,
tranh lam dyng thubc béo vé thye vt hod hoc va thay thé din béng thuéc bio v8 thirc
vat ¢6 ngudn gbc sinh hoc than thign véi mai treérng. Ngoai ra, céc quy trinh canh tac
khéng st dyng phan bén hod hoc va thudc bdo vé thyre vat hod hoc cling dang dén
duwgc ap dung phd bién trong ndng nghiép.

1. Swu tAm tranh, anh, tai li@u minh hoa cho c¢éc Png dyng ctia din xuét halogen
trong thirc t& cudc sbéng.

2. Hién nay, didu hoa, t0 lanh thurdrng sir dung mdt sb loai chét 1am lanh phd bién
nhw R22 (CHCIF,), R32 (CH,F,), R410A (50% CH,F, va 50% CHF,~CF,). Loai
chét lam lanh nao khdng nén s dung? Giai thich.

3. Hay tim hiéu va cho biét thanh phin thubc bao vé& thyc vt theeng ding &
Viét Nam. Céac thubc nay c6 ngudn gbc hod hoc hay sinh hoc? Lwa chon va
str dung céc loai thubc bao vé thye vat nhw thé nao dé bao dam an toan, hiéu qua?
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Cdng thirc tdng quat cia dén xuét halogen: RX,.

Danh phép thay thé cia din xuét halogen:

V| trf clia halogen-halogeno t&n hydrocarbon
Dan xuét halogen co nhiét 46 néng chay va nhiét dd s6i cao hon hydrocarbon
c6 phan t&¥ khéi twong dwong; khé tan trong nuée, tan tbt trong céc dung
mbi h(ru cor.

DAn xuét halogen ¢6 kha néng bj thé nguyén tir halogen:

RX+OH —— ROH*+ X
(X lign kbt véi
hguyén tr carbon no) alcohol

Phén (rng tdch HX theo quy tac Zaitsev: Nguyén tir halogen bj tdch wu tién
cung v&i nguyén tlr hydrogen & nguyén tlr carbon bén canh cé bac cao hon.

—C—C/— NaOH/ C,HsCH, t° >\C:C/ + HX
Vd N\ —NacCl 7 N
H X

alkene

Ung dung clia din xuat halogen: dung mdi, vat liéu polymer, chét lam
lanh, dwgc pham, thudc béo vé thyc vat, chat bao vé thuc vat, kich thich
sinh trwéng,...

Giai thich dwgc tac hai clia: cAc chat CFC dén ting ozone, mét sé loai thubc
béo vé thyc vat co hai dén sirc khoé con ngwéri va moi trudrng.

Doc va nhéan biét dwgc thanh phan clia cac san pham gia dung c6 chira cac
dén xuét halogen ciia hydrocarbon, ttr d6 hiéu dwec gid trj tPng dung clia céc
hop chét nay va biét sir dung cac @6 dung trong gia dinh dling c&ch, dam
bdo an toan.

Liyra chen cac san pham gia dung khdng chirba CFC, céc thudc bao vé thye
véat an toan dé bao vé sirc khoé va méi trwdng song.



MUCTIEU

—  Néu dugc khéi niém alcohol; ciing thiic tdng quét clia alcohol no, dom chific, mach hé; khéi niém vé
bic ciia alcohol; d3c diém lién két va hinh dang phan ti cda methanol, ethanol.

— Vit dugc cing thiic cu tao, goi tén theo danh phdp thay thé mét sd alcohol don gidn, tén thing
thudng clla mét vai alcohol thudng gap.

— Trinh bay dugc dc diém vé tinh chdt vat Il cla alcohol, gidi thich dugc &nh hudng cla lién két
hydrogen ¢i&n nhigt d9 s6i va kha niing hod tan trong nuéc clia cdc alcohol,

— Trinh bay dugc tinh chét hod hoc ciia alcohol: phén ting thé nguyén tif H clia nhém —OH; phén iing
tao thanh alkene hogic ether; phan (ing oxi hod alcohol bdc |, bc Il thanh aldehyde, ketone bing
(u0; phén ting chay.

— Thuic hign dugc cic thi nghiém dbt chdy ethanol, glycerol tac dung véi copper({Il) hydroxide; mé ta
dugc cdc hién twong thi nghiém va gidi thich duoc tinh chdt hod hoc ciia alcohol.

— Trinh bay dugc iing dung clia alcohol, tac hai clia viéc lam dung rugu bia va d8 ubng ¢6 cdn; Néu
thdi 43, cach Ung xif clia cd nhan vdi viéc bio vé siickhoé ban than, gia dinh va cdng ddng.

— Trinh bay dugc phuong phap diéu ché ethanol bang phudng phap hydrate hoa ethylene, lén men
tinh bit; didu ché glyceral tir propylene,

& o

o Ti xa xua con ngudi da biét fen men cdc logi ngii c6c, hoa qud 88 tao ra cdc 38 ubng ¢6 cbn (c6 chioa
ethanol - mét alcohol quen thutic), Ngay nay, aicohol duge sit dung phd bién trong nhidu linh wic
khdc nhau nhu lam dung mél, nguyén léu hod hoc, nhién liéu, xdng sinh hoc,... Vdy alcohol 14 gl va

| €6 nhing tinh chét ddc trung ndo?

0 KHAI NIEM, DANH PHAP
1. Khai nigm
Alcohol la nhizng hegp chét hru co trong phéan i ¢6 chira nhém hydroxy (—OH) lign két
v&i nguyén #r carbon no. - nhom chire hydroxy

nguyén tir carbon no |

Alcohol no, don chirc, mach hé trong phén ttr co6 mdt nhém —OH lién két v gé‘)c alkyl,
c6 cong thire tdng quat 1a C H,,,OH (n21).
VI du: CH;—OH ; CH; —CH,-OH; ...

methanol ethanol
Néu alcohol c6 hai hay nhidu nhém —OH thl céc alcohol d6 dwge goi 13 cac alcohol da

chire (polyalcohol).

Vidy: (|3H2—CH2; CHz—cle CHa.
OH OH CH OH OH
ethylene glycol glycerol
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Béc ctia alcohol 1a béc ctia nguyén tir carbon lién két véi nhém hydroxy. Ta ¢6 alcohol
béc I, alcohol bic II va alcohol béc III (Bang 20.1).

Béng 20.1. Béc cta alcohol

Alcohol | Céng thire thng quat VI dy
H CH,OH
Bac | R—C-OH CH3—CH-OH; ©/
H
R CH; oH
Bac Il R-C-OH CHs—"f—OH : O/
I b
R CHy
Béc I R—C—OH CHs—‘:;—OH
R" CHg

(R, R’, R” 1a céc gbc hydrocarbon.)
& em c6 BIET

Trong tinh ddu alia nhiéu loai thac mc chifa cicalcohel o6 bic khacnhau. Nhiing alcohal ndy ¢é mii them dé chju
nén duic sit dung phd bién [am hueng ligu, mi phdm.

Ul G O &

geraniol citronellol menthol a-terpineol borneol
{tinh dau (tinh ddu sd) (tinh ddu {tinh dau (tinh ddu
hoa hdng) bac ha) tram, thong) long ndo)

@ 1. Vidt céc ddng phén céu tao cla alcohol cé cdng thire C,HyOH va xac dinh bic
ctia cac alcohol dé.

2. Danh phép
a) Danh phép thay thé
Tén theo danh phép thay thé clia monoalcohol:

Tén hydrocarbon
(bd e & cudi)

1 2 3 4 \ butan-2-ol /
Vi dy: CH3—(;:H—CH2—{.';H3
OH
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Tén theo danh phép thay thé
Tén hydrocarbon

1 2
Vidy: CH,~CH,

OH OH
Cha y:

e "

cla polyalcohol:

ethane-1,2-diol

Néu nhém —OH chi ¢6 mdt vj tri duy nhét thi khdng cn sb chi vj trf nhém —OH.
Mach carbon dugc wu tidn danh sé tir phla gdn nhém —OH hon.

Néu mach carbon ¢6 nhanh thi cAn thém tdn nhanh & phla truée.

Néu c6 nhigu nhém —OH thl cdn thém dd bdi (di, tri,...) trueéc “ol” va gilr nguyén tén

hydrocarbon.

3 2 1
CHs~CH,—OH CH,=CH-CH,~OH

ethanol

Bing 20.2. Tén theo danh phép thay thé va tén thbng thudng cia mét sé alcohol

prop-2-en-1-ol

1 2 3 4

OH CHg
3-methylbutan-2-ol

CHy~CH-CH-CHj

1 2
CHz~CH-CHj
OH OH

propane-1,2-diol

Céng thirc cdu tao Tén theo danh phap thay thé | Tén thdng thudng
CH,OH methanol methyl alcohol
CH,;CH,OH ethanol ethyl alcohol
CH,CH,CH,OH propan-1-ol propyl alcohol
H4CHCH
C 3gHC 2 propan-2-ol isopropyl alcohol
?Hz_?Hz ethane-1,2-dicl ethylene glycol
OH OH ’
CHy—CH-CH, :
OH OH OH propane-1,2,3-triol glycerol

2. Goitén theo danh phéap thay thé cac alcohol dwéi day:

8) CH,CHCH,CH;;
OH

3. Viét cdng thire clu tac clia cac alcohol ¢6 tén goi dudi day:

a} pentan-1-ol;
¢) 2-methylpropan-2-ol;

b) HOCH,CH,CHCHy;
OH

b) but-3-en-1-ol;
d) butane-2,3-diol.

c))r
H
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«D) bic DIEM cAu TAD

-9
® )i @
‘-6 "Q:{
. ¢ ¢

a) b)
Hinh 20.1. M6 hinh phén tir cia methanol (a) va ethanol (b)

Trong phan ti alcohol, céc lién két O—H va C—O ddu phan cuc vé phla nguyén tir
oxygen do oxygen ¢& d§ am dién Ién.

st &5 &
R—0O—H
Vi vély, trong céc phan (*ng hoa hgc, alcohol thwérng bj phan cét & lién két O—H hodic
lién két C-O.
() TINH CHAT VAT LI

Céc hgp chat propane, dimethyl ether va ethanol c6 phén t khoi gan teong duong
nhau va o6 mét sé tinh chét nhuw sau:

CH4CH,CH, CH4OCH,4 CH,CH,CH
propane dimethyl ether ethanol
Phan ti khéi 44 46 48
t, (°C) -42,1 —24.9 78,3
B tan (g/100 g nwée) khéng tan 74 tan v han

Hay gidi thich tao sao ethanol ¢6 nhiét d s6i cac hon va tan trong nwée tét hon so
vé&i hai chét con lai.

@ didu kién thwdng, cdc alcohol no, don chire tir C1 dén C12 & trang thai 16ng, cac
alcohol tir C13 tr& 18n & trang théi rén. Céc polyalcohol nhw ethylene glycol, glycerol 1a
chét Idng sanh, ndng hon nuwdc va cb vj ngot.

Alcohol ¢6 nhiét 48 sbi cao hon cac hydrocarbon, dén xuét halogen c¢6 phan tir khbi
twong duong va dé tan trong nuwdc do cac phén tir alcohol ¢ thé tao lién két hydrogen
v&i nhau va véi nudce.

H H H. H_..

g g g e g g g
CHs CaHs CoHs CHs H CHs M
a) b)

Hinh 20.2. Lién két hydrogen giira céc phéan & ethanol (a) va gilra ethanol voi nwoe (b)

Khi sé nguyén tr carbon trong phan t& ting 1&n, 48 tan trong nudc ciia alcohol gidam
nhanh do géc hydrocarbon la phan kj nwéc ting Ién.
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Biéng 20.3. Nhiét d6 sbi va dé tan cda mot sb alcohol ()

Alcohol Nhigt §6 sbi (°C) B¢ tan (g/100g nuéc & 20°C)

CH,OH 64,7 tan v& han
CH,CH,OH 78,3 tan vé han
CH4CH,CH,0H 97,2 tan vb han
CH,CH,CH,CH,CH 17,7 8,3

CH,4CH,CH,CH,CH,OH 138 2,2

HOCH,CH,0H 197 tan vd han
HOCH,CH(OH)CH,CH 290 tan v6 han

4. T s6 lidu & Bang 20.3, em hay gii thich tai sao trong day alcohol no, don chike,
mach hé&, nhiét d8 sbi cta céc alcohol ting din tir C1 dén C5 cdn d§ tan trong
nwée gidm dén tir C3 dén C5.

@ TiNH CHAT HOA HOC
1. Phan (rng thé nguyén tir H ctia nhém —=OH

Lién két O—H phéan cye nén trong mét s6 phan (rng, nguyén t&r hydrogen trong nhom
hydroxy c6 thé bj thay thé.

Alcohol phan (rng véi cic kim logi manh nhw sodium, potassium giai phéng khi
hydrogen:
2R—OH + 2Na— 2RONa + H,

2. Phén img tao ether
Khi dun néng alcohol v&i H,SO, d3c & nhiét dd thich hgp thi thu dugc ether(),

_______ H50idae 140 0 02H5—0_C2H5 T H20
diethyl ether

3. Phan img tao alkene
Khi cho hoi alcohol no, don chirc, mach hé di qua bdt Al,O; nung néng hodc dun
alcohol vé&i H,S0, déc, H PO, dZ4c, alcohol bj téch nieérc tao thanh alkene:

N Ve

i xic tac, t© — B

JI; le : /C C\ + H-OH
H OH

alcohol alkene

H,30, dic, 180°C 5 CH2=CH2 + H20

Vi dy: C,H;OH

() Ngudn: Organic chemistry, T.W.Graham Solomons, Craig B. Fryhis, Scott A. Snydsr, John Wilsy & Sons, 2016.
@) Ether Ia hop chit hifu cor ¢ hai gée hydrocarbon lién két v&i nguyén tir oxygen.
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Phén &ng tach nuwéc clia alcohol tao alkene wu tién theo quy tic Zaitsev:

Trong phan g téch nuwére ctia alcohol, nhém —OH bj tach wu tién cang véi nguyén tir
hydrogen & carbon bén canh c6 béc cao hon.
CHaCH,CH=CHCH,

Vi du: CHacHchz?HCHs %C pent-2-ene (s&n phém chinh)
OH ’ CHyCH,CH,CH=CH,

pent-1-ene (s&n pham phy)

5. PBun néng butan-2-ol v&i sulfuric acid déc thu dugc cac alkene nao? San pham
n&o 1a san phdm chinh.

4. Phan (rng oxl hod

a) Oxi ho& khéng hoan toan

Khi phan (rng véi cAc chét oxi ho4 (vi du: CuQ), cac alcohol bj oxi hoa khdng hoan toan
tao thanh céc san pham khéac nhau tuy theo bac clia alcohol: alcohol bac | bj oxi hoa
thanh aldehyde, alcohol bac |l bj oxi hoa thanh ketone, alcohol bac Il khéng bj oxi hoa
trong didu kidn nay.

R-CHy-OH *+Cu0 —» RI{CH=0 +Cu+H,0

aleohol béc | aldehyde

SH_OH + CuD —P) =O + CU L H20
R R
alcohol bac Il ketone

VI dy: CH3CH,0H *+ CuO —— CHyCH=0 + Cu + H,0
CH3CHCHg + CuO — CHyGCH4*+ Cu + H,0
i

6. Vit cdng thirc cAu tao sdn phdm clia phén (Png khi oxi hod céc alcohol sau bang

CuO dun ndéng:
a) CH,OH; b) CHa(I.‘.HCHzCI-Ia.

OH

b} Phén dmg chéy caa alcohol

Thi nghiém: Nghién ciru v& phan (mg chay cta alcohol
Chuén bj: con 90° (con y t€), bat sk, que dom dai khoang 20 cm.
Tién hanh: Lay khoang 1 mL ethanol (chi y khéng lay nhigu hon) cho vao bat sG.
DPét chay que dém va dua ngon Ilra vao gin miéng bét s dé dbt chay ethanol.
Liru y: Cén than béng khi thire hién thi nghiém dét chay cbn.
Quan sét hién turong va viét phwromg trinh hoé hoc cda phén img xdy ra.
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Céc alcohol c6 thé bj dét chay trong khdng khi tao thanh carbon dioxide, hoi nudc va
tea nhigt: an

CnH2|1+10H + —02 —) n002 + (I'I+1)H20
VI dy: C,H;OH(i) + 30,(g) —) 2002(9) +3H,0(0)  AHS=-1367 kd/mol

Ethanol dugc sir dung phd bién 1am nhién liéu cho dén ¢dn, bép cdn hoic phéi tron véi
xa&ng dé lam nhién liéu cho déng co d6t trong.

5. Phan irng riéng cia polyalcohol véi Cu(OH),

Céc polyalcohol ¢é cdc nhém —OH lién ké nhu ethylene glycol, glycerol cé thé téc dung

v&i copper{ll) hydroxide tao dung djch mau xallrh lam d&m.

CH>—OH CH —0/ O-CH,
2 | 7O cuon), o s, ® 2H,0
H,—OH J:H ‘\o

ethylene glycol  copper(ll) hydroxide
V1 v@y, phan (rng nay c6 thd diung d& nhén biét c4c polyalcohol cé cac nhém —OH
lién ké.

Thi nghlgém: Copper({ll) hydroxide tac dyung v&l aleohol da chire
Chuéin bf: dung dich CuSO, 2%, dung dich NaOH 10%, ethanol, glycerol;
2 ng nghiém.
Tién hanh:
— Cho véo 2 6ng nghiém, mdi éng khodng 1 mL dung dich CuSO, 2% va 1 mL
dung djch NaOH 10%.
— LAc nhe 2 6ng nghiém rdi nhd vao tirng 6ng:
Ong nghiém (1): 5 giot ethanol.
Ong nghigm (2): 5 giot glycerol.
— LAc déu ¢a 2 6ng nghiém.
Quan sét hién twong xdy ra & timg 6ng nghiém, gidi thich va viét phuong trinh
hoa hoc.

7. Viét phuong trinh hod hoc clia phén (ng gitra methanol v&i sodium.
8. Néu phurong phap hoa hgc dé phan biét methanol va ethylene glycol.
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& emc6 siET

Xéng sinh hoc

Xdngsinh hoc {gasohel hay hiogasoline) dugc tao
ra bing cich phdi trin ethanol véi xing thdng
thudng theo mét i 1& nhat dinh. Vi du xdng ES
RON 92 gom 5% ethanol v 95% xang RON 92 vé
thé tich. Goi I3 xng sinh hoc vi ethanol diing dé
phdi tron véi xing dugc diéu ché thong qua qua
irinh l&n men cdc san pham hifu ¢¢ nhur tinh bt,

cellulose. (CH1e0s), Xang sinh hoc
Viéc st dung xdng sinh hoc gop phan bao vé méi (tinh bét, cellulose)
truding de gidm sy phu thudc vao nguén nhién
liu hod thach va thay thé bing nguén nhién liéu quang hop s ing sy
t4i tao thén thién véi mdi trudmg. B (0, «
H,0

H,0 + ndng lwgng

HMinh 20.3. Chu trinh khép kin cua ethanol
trong xéng sinh hoc

) UNG DUNG
1. U'ng dyng ctia alcohol

l Wng dung ctia mdt sé alcohol

Methanol Ethanol 4 —— Ethylene glycol — Glycerol
T O e o O I
Dung Rugu, Nhién Téng Dung dich Nitroglycerol Mwpe Thufc  Giir
mbi bia liéu hgp lam mat {dwgc phém, in da 4dm
polyester  ddng cor thude nd)
Yy —
» Nguyén liéu tdng hop hoa chéat

2. Anh hwéng ciia nregu, bia va dd uéng c6é cdn dén siec khodé con ngwdri

Sau khi ubng db udng c6 cbn, ethanol sd dugc hip thy vao co th thdng qua hé tidu
hod. Mdt phdn ethanol s& duoc hip thu tai da day, rudt non, thdm thAu vao méu va
dugyc dwa dén cac co quan trong co thé, phan con lai & dugc chuyén hoa & gan.

Viéc lam dung regru, bia qué mirc sé gay anh hwdng nghiém trong dén strc khoé con
ngu&ri nhw ton thwong hé than kinh, rdi loan tam than, viém gan, xo gan, viém loét da
day, vidm tyy,... Trong théri gian mang thai, ndu ngwdi me lam dyng rwgu, bia thl s6 gay
d6c cho thai nhi, c6 thé gay di tat & tré.
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=" 9. M6t don vi cdn tuong dwong

Z emco BiET

10 mL (hodc 7,89 gam) ethanol Nhiéu tai nan giao théng nghiém
nguyén chat. Theo khuyén cao trong xay ra do lam dung rugu, bia.
clla nganh y t§, & d3m bdo strc Hién nay, nhi€u quécgia, trong 46 c6
khoé mdi ngudi trwdéng thanh Viét Nam nghiém ciim sit dyng nugu,
khong nén ubng qua 2 don vi cbn bia khi diéu khién cdc phuong tién
mdi ngay. Vay mbi ngudi tnrdng giao thdng va xir phat nghiém khc
thanh khéng nédn udéng qua bao déi vé1 nhimg ngudi vi pham.
nhiéu mL rwegu 40° mot ngay?

«D) pIfy CHE

1. Hydrate hoa alkene

Céc alcohol ¢6 thé dwge didu ché bdng phan (rng hydrate hoa alkene. Phuong phéap
nay dwgc st dyng pho bién trong cong nghiép dé diéu ché ethanol:

GH,=CH, + H,0 "2°*", ¢ H_OH

2. Piéu ché ethanol bing phwong phép sinh hoa

Khi I&n men tinh b§t, enzyme sé phén gidi tinh bdt thanh glucose, sau dé glucose sé

chuyén ho4 thanh ethanol: enzyme
(CgH,005), + "H,O———— nCgH,,0,

tinh bt glucose
enzyme
CgH 50 —— 2C,HOH + 2CO,
glucose

Ngoai céc san pham chira tinh bt (gao, ngd, sn,...), ngudi ta cdn sir dung cac phé
pham ciia céng nghiép dwéng, ché pham thuy phan cellulose, ... d& san xuét ethanol.

Phwong phap sinh hoa dwge s dung phd bién dé san xuét cac dd udng c6 cbn, didu
ché ethanol 1am nhidn lidu sinh hoc.

3. Bidu ché glycerol

Trong ¢Bng nghidp, glycerol dwge tdng hep tir propylene theo so dd sau:

Cl
CHp=CHCH; —Zr CH2=CH—gH2 Cle,HeQ gHz—gH—gHz T gHz—gH—gHz
| | OH & H OH OH

Ngoai ra, glycerol cdn thu duge khi thuy phén chéat béo trong qua trinh san xuét
xa phong.

10.Viét phwrong trinh hod hoc clia cac phén Png trong so 3 didu ché glycerol tir
propylene.
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Alcohol 14 nhirng hop chét hiku co trong phan tiv ¢6 chira nhém —OH lién
két v&i nguyén tr carbon no.

Céng thire tdng quét cta alcohol no, don chire, mach hé: C,H,, + 1OH (n>1).
Béc clia alcohol la bac clia nguyén t&r C lién két v&i nhém —OH.

So v&i hydrocarbon va dan xuat halogen ¢ phan tir khoi twong dwong, cac
alcohol thuérng c6 nhidt dd sbi cao hon va dé tan trong nwée.

Tinh chét hoé hoc:

ROH —M2, RONa ROH + O, ‘_0) CO, + H,0
> - _OHTNOE. B AL
ROH -H259 gc | » ROR ; R-CH; OEFR CH=0
l » alkene R-CH-R' &Y% R CR'
{Aleohol no, don chire, | m
mgch hiv, tir C2 tr 18n) OH

Diéu ché ethanol tir C,H, hoéc tir tinh bt (Ién men). Diéu ché glycerol tir
propene.

Giai thich dwgc nguyédn nhan nhiét dd sbi cla alcohol cao hon so véi
hydrocarbon, din xuét halogen ¢6 phan tr khdi trang duong; tinh tan trong
nwéc va cac tinh chéat hoa hoc dic trweng cua alcohol.

St dung phi hgp ngudn nhién ligu sinh hoc tir ethanol gép phan béao vé
mdi trudrng.

Biét dugrc tac hai cla rwqu, bia va dé ubng c6 cbn, tir d6 tréanh lam dyng céc
loai 88 ubng nay dé bao vé sirc khod.



7X |/ PHENOL

]

4 P,

MUCTIEU

—  Néu dugc khdi niém vé phenol, t&n goi, cbng thiic cdu tao mét s§ phenol don gidn, dic diém
cdu 130 va hinh dang phén tf cia phenol.

—  Néu dugc tinh chét vat Ii clia phenol.

— Trinh bay dugctinh chit hoa hoc co ban clia phenol; phdn dng thé H& nhém —OH, phén (ing
thé & vdng thom.

— Thc hién dugc (hodc quan sit video, hodc qua mé ta; thi nghiém clia phenol véi sodium
hydroxide, sodium carbonate, véi nudc bromine) véi HNO, ddc trong H,S0, ddc; md td hidn
twgng thi nghiém, gidi thich dugc tinh chat hoa hoc cda phenol.

— Trinh bay dugc (ing dung clia phenol va diéu ché phenol (tir cumene va tirnhua than da).

Catechin la mot hop chdit phenol ¢ trong
I ché xanh. Catechin c6 tdc dung chfng
oxi hod, diét khudn, khdng viém, ngdn
nglra mdt s& bénh vé tim mach, cao huyét
dp, tiéu hod, ldm chdm qud trinh Ido hod.,...
Vay hop chdt phenol & gl va c6 cdc tinh

CH
2 HO O
: OH
OH
Catechin

i';'-,o'

L chdt ddc trung néo?

4D KHAI NIEM

Phenol 1a nhitng hgp chat hitu co trong phan
tr ©6 nhém —OH lién két tryge tidp v&i nguyén tlr Jem c6 ikt

carbon clia vong benzene.
_ . Cdc hop chat thién nhién chifa phenol
Hop chét phenol don gidn nhéit ¢6 cdng thirc 1a Thong i 0l i hon. et phenol thn

CgH5OH ciing ¢6 tn goi rigng la phenol. tai kha phé bién trong nhiéu loai thuc vit
Tén théng thudng clia mét s6 phenol: W‘ﬂ " o
OH CH OH OCH, COOCH,
S & &, = &=
thymol eug;nol methyl
Ha (nhdsu  (tinhddu salicylate
o-cresol

xahuong)  huongnhu)  (tinh dau

phenol m-cresol

l6c dé xanh)
CH OH
HO.
D
vitamin E (dau thuc vit)
Hj H
p-cresol hydroguinone
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(D) bic DIEM CAu TAC CUA PHENOL

O/H

a b)
Hinh 21.1. C6ng thirc c8u tao (a) va mé hinh phén & (b) ctia phenol

Trong phén tlr phenol, do anh huéng clia vdng benzene nén lién két O—H clia phenol
phan cwc manh hon so vdi alcohol, vi vay phenol thé hién tinh acid véu.

Ngoai ra, do cé vong benzene nén phenol c6 thé tham gia phan &ng thé nguyén t
hydrogen clia vong benzene.
8+

Lg _-H =) Thé& H (tinh acid)

( 1- Thé nguyén t&r H
: clia vong benzene

wr/

(D TiNH CHAT VAT LI

O didu kién thworng, phenol 1a chét rén khéng mau, néng chay & 43 °C, séi & 181,8°C.

Phenol it tan trong nwéc & didu kién thwdng (46 tan trong nwéc & 25°C: 8,42 giM00 g
nuwére), tan nhidu khi dun néng (tan vo han & 66 °C); tan tét trong céc dung méi h(ru co
nhu ethanol, ether va acetone. Phenol ddc va c6 thé gay bang khi tiép xic vdi da nén
phai cén than khi st dyng.

(@ TiNH CHAT HOA Hoe

1.

Phén (rng thé nguyén tir H cia nhém —OH (tinh acld ciia phenol)
Trong dung dich nwéc, phenol phan li theo ¢&n bing sau:
CgHsOH + H,0 = CgH O + H,0*
ion phenolate
Phenol 1a mdt acid yéu, dung djch phenol khdng l1am d6i mau quy tim.
Phenol co thé phan ting durgre véi kim loai kiém, dung dich base, mudi sodium carbonate, ...
Vidy:  CgHgOH + NaOH —s CgH;ONa + H,0
CgH5OH + Na,CO, = C4H;ONa + NaHCO, "

1) Phenol ¢é tinh acid manh hon néc hai clia carbonic acid (H,CO,) ndn ¢6 thé phén (eng dugc
v&i mubi carbenate.
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Nghién ciru phan (png cia phenol véi dung djch NaOH va dung djch Na,CO,

Thi nghiém phenol tac dyng v&i dung dich NaOH va v&i \ y 4
dung dich Na,CO, dwgc tién hanh nhu sau:
— Cho vao hai éng nghiém, mdi ng nghiém khoang Dung_____'_,_ __Dung dich
1 mL dung dich phenol b&o hoa (c6é mau tring duc). ;alg;-l T i Nazzﬁoa
— Cho khodng 1 mL dung dich NaOH 2 M vao éng  2m
nghiém (1) va lac déu. |
— Cho khoang 1 mL dung djch Na,CO,4 2 M vao éng :
nghiém (2) va lic ddu. (1) )\ /(, )
C4 hai ng nghiém déu quan sat dugre dung dich tir Dung dich phenol bio hoa
mau tréng duc chuyén sang trong subt. Hinh 21.2. Thi nghigm phan
Hay gidi thich céc hign tuong xay ra. ‘g‘:oﬁg";i’:: m";’;g gg:

2

g 1. Hay giai thich tai sac phenol cé thé phan (ng dwee véi dung dich NaOH con
alcohol thi khéng phan (fng véi dung dich NaOH.

2. Phén (mg thé & vong thom

Phenol c6 thé tham gia phan (rng thé nguyén tir hydrogen clia vong benzene. Phan
rng thé wu tién vao vi tri 2, 4 va 6 (ortho va para).

a) Phan img bromine ho4 OH OH
Phenol phan Gng v&i nudc + 3Br, . Br Br + HEr
bromine tao sédn pham thé

2.4,6-tribromophencl & dang

Y Br
két tlia mau tréng. 2,4,6-tribromophenol (két iia tréing)
Do anh hwéng clia nhém —OH, phan (rng thé nguyén ti hydrogen & vdng benzene clia
phenol xay ra dé& dang hon so v&i benzene.

Phén (rng chia phenol v&i nweéec bromine 4
Phén (g cla phenol v&i nwéc bromine dugce tién /
hanh nhw sau:

— Cho khoang 1,0 mL dung dich phenol 5% vao éng
nghiém.

— Nho vai gipt nwédc bromine bao hoa vao 6ng nghiém,
I&c ddu. Nwére bromine méat mau va xuét hién két tda
tréng.

Hé{f giai tf.:ich hfén' twomg x4y ra va viét phwong trinh ey Ph“;} of phidn ong

hoé hoc cua phan img. V& FiAe Dot
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2. So sanh didu kién phan (*ng bromine hoa vac vong benzene clia phenol va
benzene. Tlr d6, rit ra nhin x&t khd nang thé nguyén tlr hydrogen & véng
benzene clia phenol so v&i benzene.

3. Viét phuong trinh hod hoc clia phan ('ng xay ra khi cho 4-methylphenol tac dung
v&i nwdc bromine.

b) Phén img nitro ho&

Phenol phan (rfng véi dung dich nitric acid d&c trong dung dich sulfuric acid dic tao
thanh san pham 2,4,6-trinitrophenol (picric acid):
OH OH

@ HNO, 84, H,50, 05, QN NQz

NO,
2 4 G-trinitrophenol

Nghlén cru phén &ng nitro hod phenol - téng hep plcric acld
ThI nghidm nitro hoa phenol dugce tién hanh nhur sau:

—Cho 0,5 g phenol va khodng 1,5 mL H,S0, d%c vao 6ng nghiém, dun nhe hdn hep
trong khodng 10 phut dé thu dugc chét I1éng déng nhét.

— P& ngudi ong nghiém roi ngdm binh trong cbc nwéc da.

— Nhd tir tir 3 mL dung dich HNO, déc vao hén hop va lac ddu. Nut bang béng tAm
dung dich NaOH.

— Bun céch thuy hdn hgp trong ndi nwde néng 15 phut.

— Lam lanh h8n herp rdi dem pha lofing hén hgp v khodng 10 mL nwére cét, picric
acid két tlia & dang tinh thé mau vang.

Hay giai thich hién turpng xdy ra va viét phurong trinh hoé hoe ctia phén dmg.

Cha y: Thi nghidm thire hién trong ta h8t hodic noi thoang khl. Can thén trong khi
lam vigc v&i dung dich HNO, ddc va dung dich H,30, dac.

&) UNG DUNG
San xuét San xuét San xuét San xuét
mi pham tor SO chét déo phdm nhudm

! I

Mét s6 (ng dung clia phenol

San xuét San xuéat San xuét
dwge phdm thubc sat tning thudc diét cb
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& em c6 BIET

Phenol dugc st dung chil yéu Iam nguyén liéu dé tng hop cc vét ligu nhua, chat déo, to sgi. Tu phenol
téng hop bisphenol A 48 sin xudt nhua polycarbonate; tong hop cyclohexanol d€ sin xudt nylon-6,6; nhua
phenolformaldehyde;. . .

D) pIfu CHE

Phenol dugc tdng hop tir cumene (isopropylbenzene) bang phan (ng oxi hoa béi
oxygen roi thuy phan trong mdi trudng acid thu dwee hai san phdm 12 phenol va

acetone: OH o
1.0, X
2. Dung dich H,80, O + HyC” "CH,
clmene phengl acetone

Hién nay, phdn I&n phenol va acetone d&u duwgc san xuét trong cdng nghigp theo
phuong phap nay.

Ngoai ra, phenol con dirge digu ché tir nhya than da.

Steu tAm, fim hidu thdng tin va trinh bay mét s8 tng dung cla phenol trong dé&i séng
va trong san xuét.

e Tuan thd cac quy
thic v& an toan
khi lam vidc vi

« Phenol la chét ran, khéng mau, it tan trong nwéc phenol.
& didu kién thwévng, tan nhidu khi dun néng, cé e Suu tAm mét

» Phenol 13 nhirng hop chét hiru co trong phéan
tr ¢6 nhém —OH lién két trye tiép véi nguyén tiv
carbon clia vdng benzene.

tinh ddc, c6 thé gay bdng khi tiép xac v&i da.
Tinh chét hod hoc cia phenol:

Phenol c6 tinh acid yéu.

Phan (rng thé & vong benzene.

Phenal dwgc ding Iam nguyén lidu d& san xuét

chét déo, to s¢i, mT phdm, dugc phdm, phim
nhudm, thubc sat trung, thubc diét cs, ...

Phenol dwge diéu ché tr cumene, nhira than da.

s6 sdn phdm co
phenol trong thanh
phdn d& trinh
bay v& cac Ong
dung da dang cua
phenol trong cudc
séng.
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ON TAP CHUONG 5

) HE THONB HOA KIEN THUE
R-X NaOH/C,H OH, t°
»  Alkene
Din xuét halogen (R 12 alkyl,
tlr C2 tre I€n)
X lién két véi nguyen | NaoH, o
tlr carbon no Na
i » RONa
[01 _| Aldehyde
R-OH - Ketone
Alcohol _
H,SO, dgc, ° » R-OR
| » Alkene
{Alcohol no, don chirc,
mach hd, tir C2 trd 18n)
NaOH N
OH
PHENOL Br, . Br\¢,Br
Br
HNO, dac H,S0, dac, t°
3 WO oy T » Picric acid
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) LuvEN TAP

Céu 1. Cho céc hgp chét: hexane, bromoethane, ethanol, phenol. Trong s céc hop chét nay,
hep chéat tan tot nhat frong nwérc la
A. hexane. B. bromosthans. C. sthanol. D. phenol.

Céu 2. Phén (ng thuy phan dén xuét halogen trong méi treérng kidm thudc logi phan tng g1?
R-X+ OH—— R—OH + X~

A. Phan (g thé. B. Phén (ing cdng.

C. Phan (rng tach. D. Phan &ng oxi hoa.

Cau 3. Cho cac phat biéu sau vé phenol:

a) Phenol ¢6 nhiét d) sbi cao hon ethanol.

b) Phenol tac dung dwgc véi dung dich NaOH.

¢) Phenol phan tng duwge véi dung dich Na,CO,.

d) Phan (png thé vao vong thom clia phenol d& hon thé vao véng benzene.
Trong s6 cac phét bidu trén, sé phat bidu dang 1a

A 1. B. 2. C.3. D. 4.

Cau 4. Xylitol 12 mdt hgp chét hiru cor dugre st dyng nhr mdt chét tao ngot tir nhién, ¢6
vi ngot nhw dwérng nhwng c6 ham lugng calo thap nén dwge duwra thém vao cac san pham
cham séc rdng miéng nhir keo cao su, keo bac ha, thyrc phdm &n kiéng cho ngwdi bj bénh

tidu dudng. Xylitol ¢6 cdng thive cdu tao nhur sau:
CH

H OH

a) Xylitol thudc logi hgp chét alcohol don chirc hay da chirc?
a) Dy doén xylitol ¢6 tan tbt trong nwére khdng? Gidi thich.

Céu 5. Hop chét X hién nay dugc st dung phd bién trong cong nghiép 1am lanh a8 thay
thé CFC do X khdng gay hai dén tAng ozone. Biét thanh phan cha X chira 23,08% C,
3,84% H va 73,08% F vé& khoi Iegng va c6 phéan tor khoi 1a 52. Hay xac dinh cdng thic
clu tao clia X.

Céu 6. Geraniol 14 mdt alcohol khéng no c6 trong tinh dAu hoa héng, tinh dAu s va nhidu

loai tinh dAu thao mdc khAc.
HO’\A\/\’/J\

Céng thirc cAu tao clia geraniol
a) Geraniol thudc loai alcohol bac may?
b) Geraniol duwgc hoa tan vao ethanol cing mot sb hwong liéu khéc dé lam nwéc hoa. Hay
gidi thich tai sao geraniol tan t8t trong ethanol.

Céu 7. Thue hign phan (ng tach nwée cac alcohol ¢6 cling cdng thirc phén tir C,H,,OH
thu dwgre san phdm chinh 13 2-methylbut-2-ene. Hay x4c¢ dinh ¢dng thirc ciu tao clia cac
alcohol nay.
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MUCTIEU

Néu dugc khai niém hgp chat carbonyl {aldehyde va ketone).

Goi dugc tén theo danh phdp thay thé mgt s hgp chat carbonyl don gidn ((1-(5), tén théng
thuing mét vai hop chdt carbanyl thutng gdp.

M@ t dugc ddc diém lign k&t cda nhém chidc carbonyl, hinh dang phén tir clla methanal, ethanal,
N&u dugc dc didm vé tinh cht vt If (trang thél, nhiét d6 sbi, tinh tan) clia hop chét carbonyl.

Trinh bay dugc tinh chdt hod hoc clla aldehyde, ketone: phén Gng khi (vdi NaBH, hodc LiAIH,;
phin (ing oxi hod aldehyde (vdi nudc bromine, thudc khit Tollens, Cu(OH),/OH™); phén ting cong
vao nhém carbonyl (vdi HCN); phdn ting tac iodoform.

Thyte hign durge (hodic quan sdt qua video, hodc qua md 1d) cdc thl nghiém; phdn (ing tring bac,
phan ing véi Cu(OH),/0H, phdn ifng tao iodoform ti acetone; md td hién tugng thi nghiém,
gidi thich tinh chdt hod hoc clia hop chat carbonyl va xéc dinh hop chét c6 chifa nhém CH,C0™,
Trinh bay dugc ting dung cla hop chat carbonyl va phuong phép diéu ché acetaldehyde bing
cdch oxi hod ethylene, diéu ché acetone tir cumene.

Céc aldehyde, ketone tao nén mii thom G3c trung cle céc lodi @dng vat va thye vat. Nhidy
aldshyde, ketone d6ng vai tro quan trpng d6i voi co thé: 18 bao trong vong mac gitp mét tiép
nhén anh sang durgre tao thanh tir aldehyde, cac hormone Qidf tinh nam va niF Ia c4c kefone.

Vay, hop chét carbony! 1a gi va ching ¢6 nhimg tinh chét nao?

"

Q 4D KHAI NIEM, DANH PHAP

1. Khéi niém

Herp chét carbonyl Ia cée hgp chit hiru cor trong phan tik ¢6 chira nhém chire carbonyl
>C=0). Nhém chirc carbonyl ¢6 trong aldehyde, kefone,...

Aldehyde |12 hop chét hivu cor ¢6 nhdm —CHO lién két v&i nguyén tlr carbon (trong gbc
hydrocarbon hodic —-CHO) ho&c nguyén tlr hydrogen.

Ketone 14 hgp chét hipu co c6 nhém >C=0 lién két v&i hai gbc hydrocarbon.
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Hinh 23.1. Cinnamaldehyde 14 mgt hop chét Hinh 23.2. Menthone i& m{t hop chét kefone
aldehyde cé trong tinh déu qué cé trong tinh déu bac ha

& EM c6 BIET

Trong tu nhién, cic hop chat chifa nhém chiic aldehyde va ketone ton tai kha phd bién trong tinh ddu cia nhiéu
lodi iy cb.

T g e

cltronellal perlialdehyde plperitone
(tinh ddu chanh)  (tinhdautiatd)  (tinh ddu khuynh diép)

2. Danh phép

a) Danh phép thay thé
Tén goi theo danh phap thay thé cila aldehyde don chirc va ketone don chic:
Tén aldehyde i
Vi dy: CH;—CH,—-CH=0

Tén ketone
1 2 3 4 5
VI du: CH3—<I.'I:—CH2—CH2—CH3

© \ pentan-;-one /

Chi y:
- Mach carbon 12 mach dai nh4t chra nhém >C=0.

— Mach carbon dugc danh sé tir nhém —CHO (ddi v6&i aldehyde) hodc tir phia g&n nhém
~C=0 hon (a6i v&i ketone).

— Dbi v&i ketone, néu nhém >C=0 chi ¢6 mét vi tri duy nhét thi khdng cén sbé chi vi tri
nhém >C=0,

— Néu mach carbon ¢é nhénh thi cén thém vj tri va tén nhénh & phia trwéec.
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4 3 2 1 4 3 2 1
Vi dy: HCHO CH3CHO CH3CT':HCH20H0 CH,=CHCH,CHO
CHj,
methanal ethanal 3-methylbutanal but-3-enal

1 23 4 5 1 23 4 5
CHsﬁCHs CHaﬁCHcha CH,CCH,CH,CHy CH3CCH,CH=CH,
propanone butanone pentan-2-cne pent-4-en-2-one

b) Tén goi thong thurong

Mot so aldehyde, ketone don gian dwgc gei theo tén thong thwéng c6 nguon goc lich
str. Tén théng thuérng clia céc aldehyde cb ngudn gbc tir tén cla acid twong Gng.

Vi dy: HCHO aldehyde formic (formaldehyde)
CH,CHO aldehyde acetic (acetaldehyde)
CegH;CHO aldehyde benzoic (benzaldehyde)
CH;COCH, acetone

& 4. vidt cac cdng thizc cAu tao va goi tén theo danh phép thay thé clia hop chét
carbonyl ¢6 ¢ong thirc phan tir C,H,O-
2. Viét cdng thirc céu tao clia cac hgp chét carbonyl ¢b tén goi dudi day:

a) propanal; b) 3-methylbut-2-enal;
c¢) pentan-2-one; d} 3-methylbutan-2-one.

« bAc BIEM CAU TAD
Lién két di C=0 phan cyc vé phia nguyén tir oxygen (Hinh 23.3).

H+ &
~2000 C=0 . L
: < f
w - (508 L, &

Hinh 23.3. Céu tric
nhém carbony! &) methanal b) ethanal ¢) acelone

Hinh 23.4. M6 hinh ph&n tir cia mét s hop chét carbonyi
QY Tinn cHAT VAT LI

Cho biét cac hgp chét dudi ddy o khéi lvgng phén tr gén twong duong nhau va
cd nhiét do sbi nhw sau:
CH;CH,CH,CH4 CH3CH,CHO CH,CH,CH,OH
i (OC): —0.,5 49 97,1
So sénh nhiét 45 sbi cla hop chét carbonyl véi alkane va aleohol c6 khéi legng

phan tir trong dwong. Dyra vao kha naing tao lién két hydrogen va sy phan cipe cia
phan tir dé giai thich.

138



Céac aldehyde, ketone c6 nhiét dd sbi cao hon céc hydrocarbon 6 khéi Iwgng phén
tlr twong dwrong do trong phén tr chira nhém carbonyl phan circ lam cho phén tir
aldehyde, ketone phén cyrc nén cb nhiét dd sdi cao hon.

O nhiét do thwérng, cac aldehyde c6 phan t&r khéi nhé (methanal, ethanal) & trang thai
khi, cac hgp chét carbonyl théng dyng khéc & trang théi 1dng.

Céc aldehyde, ketone ¢ mach carbon ngén tan tét trong nueéc. Khi s6 nguyén tir
carbon tang thi 9 tan cla hep chat carbonyl giam dan.

Béng 23.1. Nhiét d6 s6i va tinh tan ctia mét s6 hgp chat carbonyi (¥

: B tan frong nuwéc
Cong thir Té Nhigt 4 sdi (°C : :
ng ke f 010861 °C) | 520 9C (/100 g)
HCHO methanal —21 tan vd han
.§ CH,CHO ethanal 20 tan vd han
8 | CH,CH,CHO propanal 49 20
[ ]
CH,CH,CH,CHO butanal 78 7
CH,COCH, propanone 56 tan v han
o
é CH,COCH,CH, butanone 80 26
"
CH,CH,COCH,CH, | pentan-3-one 101 5
(@) TiNH CHAT HOA HoOC

1. Phan img khir

Cac hop chit carbonyl bi khir bdi cac t4c nhén khir nh NaBH 40 LIAIH,, ... (ki higu: [H]) tao
thanh céc alcohol twrong (kng: aldehyde bj kh(r tao thanh alcohol béc |, ketone bj khir
tao thanh alcohol bac Il

Vi diy: CH3CH=0 + 2[H] —— CH3CH;OH; CHz—C—CH3; *+ 2[H] — CHa—(i':H—CHa
ethanal ethanol OH
propancne propan-2-ol

' 3. Khi¥ céc hep chét carbonyl sau b NaBH,, hay viét c8ng thirc chu tao clia céc

sa&n pham:
a) propanal; b) 2-methylbutanal;
c) butanone; d) 3-methylbutan-2-one.

(} Nguén: Organic chemistry, Williem H. Brown, Cengage Leaming, 2018.
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4 Emco BIET

Muscone I3 hgp chit ketone tao nén mili thom dic trung clia xa huong va duoc si dung phé bién trong cing
nghiép nudc hoa, my pham va y hoc. Trudc dy, xa huong ty nhién dugc 13y tir tuyén thom cla huou xa.

Tuy nhién, dé b3o vé loai huou x2, ngay nay xa huong dugc tdng hop béing con dudng hod hoc. Dudi day 1a mot
phuong phap tdng hop muscone, trong d6 giai doan dau la phdn tng khi hop chét ketone thénh alcohol béi tic

nhan khir NaBH . 0 iRy e
CN OG- | -
frung glan s

ketone alcohol muscone

2. Phan img oxi hoa aldehyde

Aldehyde d& bj oxi hod b&i cac tdc nhan oxi hoa théng thwérng nhuw: Br,/H,0,
[Ag(NH3),]JOH, Cu(OH),/OH-...

a) Oxi hoé aldehyde bdi nuée bromine
Aldehyde bij oxi hoa b&i nwéc bromine tao thanh carboxylic acid.
VI dy: CH,CHO + Br,, + H,0 —> CH,COOQH + 2HBr
b) Oxi hoé aldehyde béi thubc thir Tollens
Thubc thir Tollens la phirc chat cla ion Ag® véi ammonia, ¢6 cong thirc
[Ag(NH,),]JOH. lon Ag* trong thudc thir Tollens déng vai trd 1& chét oxi hod:
RCHO + 2[Ag(NH,),JOH —5 RCOONH, + 2Ag + 3NH, + H,0
Vidy:  CHLCHO + 2[Ag{NH,),JOH —25 CH,COONH, + 2Ag + 3NH, + H,0

Phan (rng tao thanh I&p bac 8ang béng bam vao binh phén ng, vi vy phan (rng nay
con dwgc qoi 1a phdn émg trang bac.

Ketone khang bj oxi hoa b&i thubc thir Tollens, 1 vy c6 thd dung thubc thr Tollens 8
phén biét aldehyde v&i ketone va cac hop chét khac.

Thi nghiém phén (rng clia aldehyde v&i thudc thir Tollens

Chuén bj: dung dich CH,CHO 5%, dung dich AgNO; 1%, dung djch NH; 5%, coc

nwéc néng, ng nghiém.

Tién hanh:

— Cho khodng 1 mL dung dich AgNO;, 1% vao éng nghiém.

— Thém tir tir dung dich NH, 5% vao éng nghiém va lac ddu dén khi két tta tan
hoan toan.

— Nho vai giot dung dich CH4CHO 5% véo 6ng nghiém, lac déu.
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— Dt éng nghiém vao cbc cha nudc nong (khodng 70 — 80 °C), dé yén khoang
5 phiit.

Gigi thich hién twong quan sét dugpe va viét phuong trinh hoé hoc coa phén img

xay ra.

¢) Oxi hod aldehyde béng copper{(il) hydroxide
Aldehyde c6 thé bj oxi hoa b&i copper(ll) hydroxide Cu(CH), trong mbi tnrérng ki&m khi
dun néng tao thanh két tia copper(l) oxide (Cu,0) mau 45 gach:

RCHO + 2Cu(OH), + NaOH > RCOONa + Cu,0 + 3H,0

Nghlén ctru phan (mg oxl hoi aldehyde bing copper(ll) hydroxide
Thi nghi@m oxi hod CH,CHO béng Cu(OH), dugc tién  CH,CHO
hanh nhw sau: J’

— Cho khoéng 0,5 mL dung djch CuSO, 5% va khoang
1 mL dung dich NaOH 10% vao éng nghiém, ldc déu |
hén hegp.
— Thém khoéng 1 mL CH,CHO 5% vao éng nghiém, —_
l&c déu 6ng nghiém.
— Pun néng nhe &ng nghiém trén ngon Ia dén cdn. “d
Hén hop phan (ng chuyén din &t mau xanh lam | °
sang mau d6 gach.
Trd Ioi cdu héi va thure hién yéu céu sau:

1. Khi cho dung djch CuS0O, vao dung dich NaOH, hén

‘I-_:—=r' |

Cus0,
= +NaOH

Hinh 23.6. Phén dmg ciia

2 I CH,CHO vii CuSO,
hop tao két tha mau xanh lam, két tda do & chét gi? trong dung dich NaOH
2. Viét phwong trinh hoa hoc clia cic phan (rng xay ra
trong thi nghiém trén.

4. Viét phuong trinh hoé hoc clia phén &ng gitPa HCHO véi céc tac nhn sau:
a) Thubc thir Tollens; b} Cu(OH),/NaOH.

3. Phén trng cgng
Hop chét carbonyl c6 thé tham gia phan (rng cng v&i HCN vao lién két déi C=0.

&+ & OH
=0 +HCN — ¢’
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Vi dy: CHan CH OH
C=0+HCN _, ¢~
H-” H- \CN

CH3\ OH
~_C=0+HCN —» H3C‘~c/
CHg H;C” “CN

4. Phan img tao iodoform
Cdc hop chét aldehyde, ketone ¢6 nhém methyl canh nhém carbonyl ¢6 thé phén ng
véi I, trong méi trieérng kigm.

Vidy: CoHs -C-CHa + 3I; +4NaOH — C;H5;—-C-ONa + CHI; + 3Nal + 3H,0
Iodoform
{(két tha mau vang)

CHy-CHO + 31, + 4NaOH — H-COONa + CHI, + 3Nal + H,0

Phan &ng tao san pham két tlia iodoform nén phan (ng nay durc goi 13 phan tmg
iodoform va dwgc ding d8& nhén biét céc aldehyde, ketone ¢6 nhém methyl canh nhém
carbonyl.

Nghidn ciru phén irng tao iodoform tir acetone Setcne

Phén ¢ng tao iodoform t&r acetone dwoc tién hanh

nhir sau:

— Cho khodng 2 mL dung dich |, b&o hoa trong Kl vao
éng nghiém. —

— Thém khoang 2 mL dung dich NaOH 2 M. Y

— Thém tiép kho@ng 0,5 mL acetone vao hon hgp 2f,K 1 “‘
trén va I&c ddu éng nghidm, quan séat thdy xufit hisn  NaOH -,
két tlia mau vang. o/ (o

Hinh 23.7. Phan img i
Viét phurong trinh hoé hoc cda phan img xy ra. inh 23.7. Phén tmg iodoform

& 5. Hoan thanh c4c phan tng sau:

a) HCHO + HCN —» b) CH,COCH(CH;), + |, + NaOH —>
6. Trong cé4c hop chét sau, hgp chét nao tham gia phan (ng iodoform?

a) methanal, b) ethanal,

¢) butanone; d) pentan-3-one.
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(D) UNG DUNG

(ng dung ctia mt s6 aldehyde va ketone

Formaldehyde Acetaldehyde Acetone
| |
FT 171 F 71—
San S&n San San  Bédo San Séin xufit San Dung San xuét San xuit

xuft xult xult xult quan  xult acetic xuét mdi  bisphenol-A  chloroform
vit keo son chét miu acetic  anhydride ho#é

lidu dén nd sinh acid chit

nhira vit khac

Hay tim hiéu va trinh bay (’ng dung cilia mdt sb aldehyde.

g

' b) Céc vt dung duore sd ¢) Céc méu sinh vat duge
diing frong c6ng nghiép Xuét ttr nhira melamine bdo quan trong formol
g6 dan

a} Keo phenolformaldehyde
Hinh 23.8. Mot s8 tmg dung clia formaldehyde

Jemco pifT

Mot lugng nhd acetone duoc tao ra trong ca thé con nguidi qua qué trinh chuyén hod chit béo khdng hodn toan.
(' nquii kho& manh, acetone dugc hinh thanh & gan va dugc chuyén hod gén nhu hoan toan, chi b mt luong rét
nhd xudt hién trong nudc tiéu. Su hién dién clia acetone bt thubng trong nudc tiéu 13 mit du hiéu clia bénh tiéu
dung va dugc phat hién qua viéc xét nghiém nudc tiéu (chi sd KET).

D) bifu cHE

M&t s6 hop chét carbonyl duge tdng hgp trong cdng nghiép bdng phuong phéap oxi
hoa cac hydrecarbon, oxi hod ethylene thanh acetaldehyde, oxi hoa cumene thanh
acetone {quy trinh cumene, xem Bai 21. Phenol).

Vi du: OH

2CH,=CH, + 0, PdCCUCL | 5CH,CHO 1-0 > CH;COCH3 + @
2, Duny dich H,80,

Cumene
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» Aldehyde la hgp chét h(ru co' ¢6 nhém —CHO lign két v&i nguyén tlr carbon
(trong gbc hydrocarbon hodc —CHOQ) hodic nguyén t& hydrogen.

Ketone 1a hgp chét hiku cor c6 nhém C=0 lign két voi hai gbc hydrocarbon.
s Tén goi theo danh phép thay thé:

n Tén hydrocarbon
Aldehyde don chive: (bé e & cudi) al
. Ténhydrocarbon | ... ...
Ketone don chire: (bd e & cubi) L vi tri nhém C=0 one
& 5

o CAu trac nhém carbonyl: ~z0¢{ C—0

¢ Céc aldehyde, ketone c6 nhiét d§ sbéi cao hon céc hydrocarbon cé
phan tir khdi twvong dwong. Cac aldehyde, ketone ¢é mach carbon ngén tan
tét trong nuwéc.

Phan &¢ng khir:  Aldehyde + 2[H]—— Alcohol bac |
Ketone + 2[H]—— Alcohol béc I

Phan tng oxi hoé aldehyde: Aldehyde 191, Carboxylic acid

&+ 5 OH
Phan &ng odng: \o—0 + H-CN —= o7
/ # ™CN
Phén (rng tao iodoform:

02H5 —g—CHa + 312 + 4NaOH — 02 Hs—g—ONa + CHI:; + 3Nal + 3H20‘
Iodoform
(két tia mau vang)

» Png dung cuia aldehyde va ketone: formaldehyde diing dé san xuét vat liéu
nhia, keo dan, son, chat nd, bac quan mau sinh véat,...; acetaldehyde dung
dé san xuét acetic acid, acetic anhydride,...; acetons ding lam dung méi,
san xuét chloroform, bisphenol-A,...

» Didu ché aldehyde va ketone bdng cach oxi hoa hydrocarbon.

¢ VAan dung cac kién thic vé hop chat carbonyl dé gidi thich: cac ng dung
clia céc aldehyde, ketone trong cudc séng nhw qué trinh sdn xuét grong,
lam dung méi,...

e Tim hiéu v& (rng dyng céc hgp chét aldehyde, ketone ¢6 trong ty nhién va
vai trd clia mot s6 aldehyde, ketone quan trong trong co thé nguwdi.

144



7Y% CARBOXYLICACID

MUCTIEU

.‘_‘}‘

N&u dugc khdi niém vé carboxylic acid.

Viét duge cong thitc cu tao va gol tén mt s& acid theo danh phip thay thé {(1-(5) va, médt
vai acid thuding gap theo tén théng thutng.

Trinh bay dugc d3c diém ciu tao va hinh dang phén tl acetic acid.

N&u va gidi thich dugc dic diém vé tinh cht vit i {trang thai, nhiét 8 sbi, tinh tan) cla
carbaxylic adid.

Trinh bay dugc tinh chét hod hoc co ban clia carboxylic acid; Th€ hién tinh acid (phin tng
véi chét chi thi; phdn tng vé1 kim loal, oxide kim loal, base, mud) va phén tng ester hod.
Thuc hién dugc thinghiém vé phén ing clia acetic acid {hodic ditric acid) véi quy tim, sodium
carbonate {hodc caldum carbonate), magnesium; diéu ché ethyl acetate (hodc quan sét
qua video thf nghiém); mé ta dugc cic hign tugng thi nghiém va gidi thich dugc tinh chit
hod hoc clia carboxylic acid.

Trinh bay dugc ing dyng clia mét s6 carboxylic acid thdng dyng va phuang phép didu ché

carboxylic add (diéu ché acetic acid béng phuong phdp I&n men gidm va phan (ing oxi hod
alkane).

¢ Vichua cia gidfm va cdc logi qud nhu khé, chanh, tdo, me,... déu duoc tao bdi carboxylic acid. Vay

carboxylic acid chita nhém chific ndo va ¢é cdc tinh chdt ddc trung gi?

€D KHAI NIEM, DANH PHAP

1. Khai ni$m

Nhidu carboxylic acid t8n tai trong ty nhién. Hay nhén xét déc diém chung v& clu
tao clia cédc carboxylic acid duréi day:

HCOOH s . CH,COOH
formic acid * m i + acetlc acld

(o6 trong noc kién)

{c6 trong gidm)

CH,CH,CH,COOH ¢ ‘ﬁ =B e
butyric acid \ ' . \ C?OH-d
(Cé trong bﬂ) o . oxalic acl
{cé trong qua khé)
A . " 0

Ca{'boxylrc ac:dllf’: céf h(? chét t]wu oo' trong phan tr ?é R A
nhém —COOH lién ket véi nguyén tir carbon (trong goc R Hin
hydrocarbon hodc —COOH) hogc nguyén t& hydrogen.  carboxylic acid
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Céng thirc cla cac carboxylic acid don chirc thuwirng dugc viét & dang thu gon 1a
RCOOH.

V! dy: CH;COOH, CH,=CHCOOH, C4H.COOH.
2. Danh phép
a) Danh phép thay thé
Tén theo danh phép thay thé cla carboxylic acid don chirc:
 Tén hydracarbon tong tng (tinh c& nhém ~COOH)

. Y oic acid
Vi du: HCOOH CH3CH,;CH,COOH CH,=CHCOOH
methanoic acid butanoic acid propenoic acid

Chi y:
— Mach chinh Ia mach carbon dai nhit chira nhém —COOH va dwore danh s bt dau tir
nhém =COQOH.

— Néu mach carbon c6 nhanh thi cén thém vij tri va tén nhanh & phia thedc.

3 r 3 4 i 2 1 4 3 2 1
Vidy: CH;—CH-COOH CHz-CH-CH,—COOH CH3—(F=CH—COOH
&H, Hy CH,
2-methylpropanoic acid 3-methylbutanoic acid 3-methylbut-2-encic acid

b) Tén thong thuromg

Tén thdng thuérng clia carboxylic acid thurdng xuét phét tir ngudn gée tim ra ching
trong tw nhién.

Béng 24.1. Tén theo danh phap thay thé, ién thong thiromg cua mft s6 carboxylic acid va
ngubn gbc cda tén goi

Céng thire Tén theo danh phap Tén Ngudn gbc
ciu tao thay thé théng thudng
HCOOH methanoic acid formic acid formica (La-tinh): con kién
CH,COOH ethanoic acid acetic acid acetum (La-tinh): giém &n
ion (Hy lap):
CH,CH,COOH propanoic acid propionic acid Z;TIZ‘:: d;uatrizn
CH4[CH,],,COOH | hexadecanoic acid palmitic acid palma (La-tinh): céy co
v S stear (Hy Lap):
CH4ICH,],,COOH | octadecanoic acid stearic acid ERACE. deririn
henylmethanoi b in: t& t loai
CoH,COOH pheny! m. anoic B A enzoin: t&n mt loai
acid nhira céy
lis: t& chi cli
HOOC-COOH | ethanedioic acid cwicaay | ot eninotenicis
thyre vét
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1. Viét cac cdng thirc ciu tao va goi tén theo danh phéap thay thé clia cac acid ¢6

cong thire C,H,COOH.
2. Viét c8ng thire clu tao cla céc carboxylic acid o6 tén goi duéi day:
a) pentanoic acid; b} but-3-enoic acid;
¢) 2-methylbutanoic acid; d} 2,2-dimethylpropanoic acid.
) bAC BIEM CAU TAO

Nhém carboxyl gdm c6 nhém hydroxy (—O—H) lién két v&i nhém carbonyl (C=0).

Nhém \C =0 I1a nhém hut electron nén lién k&t O-H trong carboxylic acid phén cyc
hon so vél alcohol, phenol. Nhém —COOH ¢6 thé phan li ra H* nén tinh chét hoa hoc
déc tneng cla carboxylic acid |12 tinh acid.

0
R—C”5 s ' -
“O—<H 3
a) Ly
Hinh 24.1. C4u tao nh6ém carboxyi (a) va mb hinh phén i acetic acid (b)
() TiNH CHAT VAT LI

Tai sao trong c&c hgp chét hiru co ¢6 phan tir khdi xAp xI nhau dwéi day, carboxylic
acid c6 nhiét 46 sdi cao nhét?

Logi hgp chét alkane aldehyde alcohol carboxylic acid
Céng thir
cgg taoc CH4CH,CH,CH, | CH,CH,CHO | CH,CH,CH,OH CH4COOH
M 58 58 60 80
t, (°C) 0,5 49 972 118

Phén tl carboxylic acid chira nhém carboxyl phén cyc. CAc phén tlr carboxylic acid
lién két hydrogen v&i nhau tao thanh dang dimer ho#c dang lién phan tr.

o H-O ...0 H..-O H---O H...
CH3-cf \C—CH, - o Lo
e Hae Hae HaC
a} b)

Hinh 24.2. Lién két hydrogen dang dimer (8) va dang lién phén t& (b) cda acetic acid

Do véy, carboxylic acid c6 nhiét o sbi cao hon so véi hydrocarbon, alcohol, hep chét
carbonyl ¢6 phén t& khéi twong dwong.

) Ngudn: Organic chemistry: A Short Courss, Harold Hart, Christopher M. Hadad, | esfle E. Craine,
Cengage Leamning, 2011.
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Carboxylic acid mach ngén Ia chat [dng & nhiét dd phong, carboxylic acid mach dai la
chét rin dang sap. Carboxylic acid thuérng c6 mui chua néng.

Carboxylic acid mach ngén tan tét trong nuwéc. Khi ting s nguyén #r carbon trong géc
hydrocarbon thi d tan clia cac carboxylic acid gidm.

Bang 24.2. Nhist dg s6i va tinh tan ctia mdt s8 carboxylic acid(™

Cong thirc Tén goi Nhi&t dd Nhi&t dd Pé tan trong nwedc
néng chay (°C) s0i (°C) & 25 °C (g/100 g)
HCOOH methanoi¢ acid 8 101 tan v6 han
CH,COOH ethanoic acid 17 118 tan v& han
CH;CH,COOH | propanoic acid —22 141 tan vd han
CH,4[CH,],COOH butanoic acid -8 164 tan v& han
CH4CH,],COOH | pentanoic acid —34 186 497
CH,4[CH,,COOH | hexanoic acid -1.5 205 1,0
CH4[CH,];COOH | decanoic acid 31 270 0,01
(@) TINH CHAT HOA HoOC
1. Tinh acid

Trong dung dich nwé&e, carboxylic acid phan li khéng hoan toan theo can bang:
O O

I — +
RFOOH Y R’&\O_ B

carboxylic acid ion carboxylate
Hang sb cén bang ciia phwong trinh phén li mot s8 carboxylic acid dwgc cho trong
Bang 24.3.

Bang 24.3. Hing s6 cén bing cia phuwong trinh phén I mét s6 carboxylic acid 2

Carboxylic acid Hang 58 can bng clia phuong Phan trim phan li
trinh phén li carboxylic acid {dung djch 0,1 M) (%)
HCOOH 1,8-104 4,2
CH;COOH 1,8-10°° 1,3
CH,CH,COOH 1,3.-103 1,2
CH,CH,CH,COOH 1,5-10°5 1,2

Hay nhan xét v& kha ning phan li clia carboxylic acid. Ching 13 c4c acid manh hay
yéu va ¢6 cac phan (rng d4c treng nao?

(1) Ngudn: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad,{ eslie E. Craine,
Cengage Leaming, 2011.

@ Ngudn: General, Organic and Blological Chemistry, Sixth Edition, H. Stephen Stoker, Cengage Leaming,
2013.
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Thi nghiém: Tinh acid cla acetic acid
Chuan bj: dung dich acetic acid 10%, dung djch Na,CO, 10%, bjt Mg; ong nghiém,
gidy quy.
Tién hanh:
1. Phan trng v&i chét chi thi:
Nhé mdt giot dung dich acetic acid 10% I&n méu gidy quy.
Quan s4t va m6 t4 sy thay ddi mau sédc cda gidy quy.
2. Phan (rng vé&i kim loai:
— Cho 1 - 2 mL dung dich acetic acid 10% vao 6ng nghiém (1).
— Thém tiép mot [t bit Mg vao 8ng nghiém (1).
Quan s&t va m6 ta hign trpng xéy ra trong éng nghiém (1).
3. Phan (ng v&i mubi:
— Cho 1 -2 mL dung dich Na,CO, 10% vao 6ng nghiém (2).
— Thém tiép 1 — 2 mL dung dich acetic acid 10% vao 6ng nghiém (2).
Thre hién yéu céu sau:
Quan sét va m6 t& hién tupong xay ra trong éng nghiém (2).
Viét phrong trinh hod hge cla céc phan (rng xay ra trong céc thi nghidm trén va
gidi thich hién tw¢ng.

Trong dung dich nwéc, chi mdt ph@in nhd carboxylic acid phan li thanh ion, vl vy
carboxylic acid [a nhieng acid yéu. Ching thé hign gy du tinh chét clia acid.
VI du: 2CH,COO0H + Zn — (CH,CO0),Zn + H,

2CH,CO0H + CaCO,; — (CH;CO0),Ca + H,0 + CO,

2CH,COO0H + Ca(OH),— (CH,C00),Ca + 2H,0

2CH,COO0OH + CuQ — (CH4;C00),Cu + H,0

= 4. Viét phurong trinh hoa hoc phan (eng giika acetic acid véi cac chét sau:

a) Ca; b) Cu(OH),; ¢) Ca0; d) K,CO,.

5. a) Khi 6 ¢in mau trdng (thanh phéin chinh [A CaCO,) bam & day 4m dun nudr,
voi nwéc, thiét bj vé sinh,... c6 thd ding gidm dé loai bd céc vét can nay. Hay
gidi thich.

b) Cac db vat bdng ddng sau mét thei gian dé trong khdng khi thurérng bi xin mau,
dang khan tm mét it gidm rdi lau cac db vét nay, ching sang béng tréy lai. Hay
giai thich.
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2. Phan img ester hoa
Carboxylic acid phan *ng v&i alcohol tao thanh ester va nwéc thee phan rng:
'.D
R—g—O—H + REOH —=45°% R CIGIR + HyO
O

carboxylic acid alcohol astar
Phan (rng gilra carboxylic acid va alcohol duwgre goi 1A phdn tng ester hoé. Phan (g
c6 d3c diém thuén nghich va thudrng ding sulfuric acid d3c 1am xc tac.
H,S0, dic, t°

Vidu: CH;COOH + CH3;0OH CH3COOCH; + H,0
acetic acid methanol methyl acetate

Nghién ciru phan &ng ester hoa — diéu ché ethyl acetate

Didu ché ethyl acetate trong phong thi nghiém duec tién hanh nhw sau:

— Cho khoéing 2 mL ethanol va 2 mL acetic acid tuy8t dbi vao 8ng nghidm, lac ddu

hén hop.

— Thém khoang 1 mL dung dich H,S0, d4c, l4c nhe dé cac chit trdn déu véi nhau.

— Kep éng nghiém vao kep g rdi &t éng nghiém vao cc nwée nong (khodng 60 °C —

70 °C) trong khodng 5 pht, thinh thoéng lac déu hon hep. Sau dé lay 6ng nghiém ra

khdi cbe nuwrére néng, dé ngudi hén hop rdi rét sang dng nghiém khac chira 5 mL dung

dich muéi &n béo hoa.

Thure hién yéu cdu:

1. M6 ta hién twong, viét phuong trinh hoa hoc clia phan (*ng ester hod xay ra trong
thi nghiém trén.

2. Vai tro cla sulfuric acid trong thi nghiém trén la gi?

¥ emc6 BIET

Nhiéu hgp chdt ester tac nén mi hwong dac trung clia céclogi hoa qua.
Vidy:

A

CH4CH,CH,COO0CH,CH, . i Y 4 CH3COOCH,CH,CH(CH,),
(Dita) AL {Chudi)
COOCH,
NH,
CH,CH,CH,COOCH Rt —
{Tdo) '

CH,COO[CH,},CH,
(Cam)
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6. Methyl butyrate I3 ester tao mii d%c trwng clia qua tdo, em hay viét phuong trinh
hoa hoc clia phén &ng didu ché methyl butyrate tir carboxylic acid va alcohol
tirong tng.

7. Methyl salicylate 1a hgp chét thudc loai ester durgre diing 1am cao dén giam dau,
khéng viém ngoai da. Methyl salicylate dwgrc thng hep tir phén (ng ester hod
gilra salicylic acid va methanol. Hay hoan thanh phwong trinh hod hoc cta phan
trng tdng hop methyl salicylate:

COOH

OH H;S0, d3c, £
+ CHaOH ———== methyl salicylate + H,0O

salicylic acid methanol

) vifu cHE

1. Phwong phép 1én men gidm

Phuong phap 18n men diege st dyng tir théri xa xwa dé 12m gidm. Nguyén liéu thuéng

12 céc loai negru nhie rUgU gao, regil t4o, rugu vang,... Qua trinh [&8n men nhé vi khuén

acetobacter (men gidm) chuyén hod ethanol thanh acetic acid b&i oxygen khdng khi.
C,HLOH + 0, " 9Mm, o) COOH + H,0

Trong cdng nghiép, ngudi ta cung cép thém oxygen dé téng tdc dd phan (rng [&n men.

2. Phwong phap oxi hoa alkane

Cac alkane bj oxi hoa cat mach tao thanh céc acid:
R-CH,+-CHy-R'—L_; RCOOH + RCOOH

Vi dy: 2CH,CH,CH,CH, + 50, — et dpsult | 4ol COOH + 2H,0

D) UNG DUNG
San xuét Coéng nghé Dung méi
chét ty riva thire phdm
Mot s6 &ng dung cda carboxylic acid
San xuat San xuat Diéu ché hwong ligu
vét liéu polymer dwgc phdm cho nganh mT phim

Em hay tim hidu va trinh bay (rng dyung clia mdt carboxylic acid.
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Carboxylic acid 12 cAc hop chét hiru co trong phan t& ¢6 nhédm —COOH lign két
vdri nguyén tr carbon (trong géc hydrocarbon hefic —COOH) ho#c nguyén tir
hydrogen.

C6 th8 bidu didn c8ng thirc clia carboxylic acid don chirc dwédi dang RCOCH.

Danh phéap thay thé clia carboxylic acid don chirc:

Tén hydrocarbon mach chinh (tinh c& nhém —COOH)

(b6 & & cubi) oic acid

0
Nhém —COOH ¢6 liégn két O—H phan cyc: R-c L
Nhém —COOH ¢4 thé phan li thanh H* nén tinh chét ho& hgc d4c trung ciia
carboxylic acid Ia tinh acid.

Carboxylic acid mach ngdn 1a chét I6ng, tan t6t trong nwére. Carboxylic acid
mach dai la chét rén va it tan trong nwéc.
Phan (rng ester hoa:

H ©
R-G-O0-H . [REZOH e

R-CIOSR + [H0
o)

carboxylic acid alcohol astor
Didu ché:

. Phurorng phép 1&n men gidm:

men giém

C,HsOH + 0, "8, CH.COOH + H,0

. Phuong phap oxi hoé alkane:

R-CH,+-CH,-R' —_; RCOCH + R'COOH

Png dyng: vét liéu san xust polymer, dugrc pham, dung mdi, huong lidu, phy
gia thyc pham, chat tay rra, ...

Biét cach Iam gidm béng phuwrong phap 18n men dé s dung trong gia dinh.
Van dung céc tinh chét cla carboxylic acid dé gidi thich ¢dc (rng dung cla
chdng trong d&i sbng: tay cén & day am, loai bd cac I&p gi bam trén bé mat
kim loai,...
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71y ONTAP CHUONG 6

D) HE THONG HOA KIEN THUC

H
[H] R—(::—R' {phan (rng khi¥)
/ OH
. CN
[ R—g—R ] HEN - R—C—R' (phan (rng cdng)
|
OH
I OH = ;
\ o . R-COONa * CHI, (phén (ng tao iodoform)
[O] | (wi R’ la H) (v&éi R' 1A CH,)
{phén ¥ng oxi hoa)
Mg !
/ ~ (RCOO),Mg
SHONS | (tinh acid)
R-C-OH ] - (RCOO),Cu
Il Na,CO
G 2 .~ RCOONa
R'OH =
\ _C_OR! (phan (png ester hod)
H,80, dac R ﬁ ;M
D LUYEN TAP

Céu 1. Cho b6n hop chat sau: ethanol, propanal, acetone, acetic acid.
a) Chét nao trong céc chét trén c6 nhidt dd sbi cao nhét?
b) Trinh bay cach phan biét cac chét trén bing phwong phap hod hoc.

Cau 2. Viét cdng thirc cAu tao va goi tén theo danh phap thay thé cla c4c aldehyde,
ketone c6 cong thirc phén tlr C,HgO va carboxylic acid ¢6 cdng thire phén tlr C,HgO,.

Céu 3. Viét cdng thire cAu tao clia cac hop chét ¢ tén goi duwdi day:
a) 3-methylbutanal; b) pentan-2-one;
¢} pentanoic acid; d) 2-methylbutanoic acid.

Ciu 4. Hay viét cac phuong trinh hoad hoc dé chirng minh cic aldehyde wvira ¢6 tinh
oxi hod, vira ¢6 tinh khtr.
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Céau 5. Xac dinh sdn phém clia cdc phan (ng sau:

a) propanal + 2[H] —

b) ethanal + AQNO, + NH; + H,0 —>

¢) butanone + HCN —

d) propanone + L, + NaOH —»

Cau 6. Viét phuong trinh phan (ng gitka propanoic acid v&i céc chét sau:

a) Zn; b) MgO;

c¢) CaCOg; d) CH,OH/H,80, dac.

Ciu 7. Ethyl benzoate 12 hgrp chét chinh tao mai thom cia qué anh d3o (cherry). Hay viét
phwong trinh hoa hoc clia phan &ng téng hgp ethyl benzoate tir carboxylic acid va alcohol
twong ng.

O

qua anh dac ethyl benzoate

Céu 8. Cho 12 g acetic acid phan tng v&i 12 g ethanol (c6 H,S0, déc 1am xdc téac) thu
dwoc 8 g ester. Tinh hiéu suét phan trng ester hoa.

Cau 9. Trong thanh phan cia bdt vé sinh Idng may giét thwérng c6 méit citric acid (acid
chanh). Hay gidi thich vai trd cla citric acid trong trwdrng hgp nay.
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GIAI THICH MOT SO THUAT
NGUDUNG TRONG SACH

THUAT NG(F Trang

Chét chi thi mau acid-base: chét c6 mau séc bién ddi phy thude vao
C ; : 23
pH cla dung dijch.
Khi thién nhién: khi chiva frong c&c mé khi riéng biét, thanh phan
chinh gdm céc alkane nhe, chi yéu I methane.

NO, nhién ligu: céc oxide clia nltrogen tao thanh khi nguyén té
mtrogen trong nhién liéu hodc sinh khdi két hgp v&i oxygen trong 38
N | khing khl.

NO, tire thoi: cac oxide cia nitrogen tao thanh khi nitrogen trong
khOng khi téc dyng véi céc gbe ty do.

Phén 0mg céng: phan tr chét htru co két hgp vdi phan tl khac aé
tao thanh mét phéan tl Ién hon.

Phan (g tao iodoform: phan (ng gila céc aldehyde, ketone cé
nhém methyl canh nhém carbonyl vé&i iodine frong méi trdng kiém 142
tao két tia iodoform mau vang.

Phén img tach: phan (ng trong 6 nguyén ttr hodc nhém
nguyén tl¥ bj tch ra khéi phan t& hgp chét hiru co clng véi 115
nguyén tlr hodc nhdm nguyén tlr khac trong phéan tir d6.

K 82

38

96

Phén tmg thé: phan (rng trong d6 nguyén tlr hodc mot nhém
nguyén tlr trong phén tl¥ h(ru co bj thay thé béi mdt nguyén tir 86
ho&c mét nhém nguyén tlr khac.

Phén tmg trong hop: phan ng két hop lidn tiép nhiéu phan tir nhé
giéng nhau hodc twong tw nhau tao thanh nhirng phan t& I&n hon 97
(polymer).

Thudc thi» Tollens: dung dich chira phirc chét clia ion Ag* véi
T | ammonia cé cbng thirc [Ag(NH,),]JOH ding dé nhéan biét nhém 140
chirc aldehyde.
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