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Quyén*sach GIAl BAI TAP HOA HQC 11
NANG CAO nay dugc bién soan theo chuong
trinh sdch giao khoa hién hanh, nham giup céc
em ¢ 1ai liéu tham khdo dé€ 6n 14p, cing c6 kién
thuc, déng thdi vén dyng dé 1am nhilng bai t4p
c6 dang tuong ty hodc ndng cao dat két qua 161.

Quy thdy c6 va quy phu huynh cd thé xem
quyén sach nay nhu tai liéu tham khdo thém.

Chung t6i mong nhdn dugc y kién x8y dyng
tu quy déc gia.

NHOM BIEN SOAN
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Chuong I.

SUDIEN LI

A.

L.

Il.
. Néng d¢ phan tram (C%): S6 gam chat tan trong 100 gam dung dich.

§1-2. SU PIEN LI - PHAN LOAI CHAT PIEN LI

TOM TAT Li THUYET

DUNG DICH
Dung dich 1a mdt hdn hdp dong nhit gdm dung méi va chat tan hay sin
pham tuong tac giifta chal tan va dung méi.
Dung dich vdi ludng chat tan 181 da (khong thé hoa tan thém dudce nita) &
nhi¢t dd xdc dinh dudge goi 1a dung dich bao hoa. Khi dung dich bao hoa,
lugng chat tan khong doi. -

~ D6 tan 14 lugng chdt tan (g) ¢6 thé tan dudc 61 da trong mét lugng dung
mdi (thudng 1a nudc) xdc dinh (thudng 1a 100 gam) d€ dude dung dich bio
hoa 3 nhiét d6 xdc dinh.

C%: ————— §~——IOO

NONG PO DUNG DICH

% = M 1o
mthl

Néng dé molit(Cy): S& mol chat tan trong 1 lit dung dich

F',Mz (A] = % (mol/lit )]

Bi€u thic lién hé
10C%.D
CovaCy : ICu=1A]= 2E%*D 159
MA
C%
% vi S : S=——100
Chvas 100 - C%
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I1I. SUDIEN LI

1.
25

Chit dién li : Chat dién li 1a nhitng chat khi tan trong nude phén li ra ion..

Su dién li:

a) Dinh nghia : Su dién li 1a qud trinh phan i cdc chat trong nudc ra ion..
~ ChAt dién li bao gdm: Axit, bazd va mudi.

~ Chat khong dién 1i 1 nhitng chat khi tan trong nudc tao thanh dung dich

khong dan dién duge nhy ancol etylic, glixerol, glucozd,...

b) Po manh ciia chat dién li :
b6 dién i : DS dién li cia mét chdt [a (i s gilta s phan i chal tan da
dién li va s6 phan tf chal tan ban dau.

R S S —

(0< o <1)hay [a% =~ 100% | (0% < a% < 10)0)
n

B

D6 dién 1i phu thudc vio nhiét d6, ndong do cua dung dich, ban clhiil cia
chat tan va dung moi. Khi pha loang dung dich, d6 dién li cia cadc: chal
di¢n li déu tang.

Chit dién li manh, chat dién li yéu

e Chat dién li manh 1a chit khi tan trong nudc, cdc phan tr hoa tam déu

phan li ra ion.
+ Chat dién li manh ¢6 o = 1 hodc % = 100%. gdm ¢6 :
Cédc axitmanh:  HCI, HBr, HI, HNO;, HCIO,, H-SO....
-~ Cdc bazd manh: KOH, NaOH, Ba(OH).,....
- Cdc mudi tan: NaCl, K,S0,, Ba(NO,),,...
+ Phudng trinh dién li duge bicu dién biang diu mii én chi chiCw clia
qua trinh dién i (-»). Vidu : K;SO, — 2K' + S(')_':
Chat dién li yéu la chit khi tan trong nudc chi ¢6 mdt phian s§ phidn uy
hoa tan phan li ra ion, phin con lai vin 10n tai dudi dang phan wf ttrong
dung dich.
+ Chatdiénli yéucé a < 1 hoica% < 100%, gém ¢o
— Cac axit yéu: HF, H,CO,, H,SOs, H,S, H,PO,, CH:COOH......
'~ Céc bazd yéu: NH,, AI(OH),, Zn(OH),, Mg(OH),. ...
+ Phuong trinh dién li dudc bi€u dién biing dau mii tén thudn nghich
(2). Vidu : CH;COOH & CH,COO + H'
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B. KIEN THUC BO SUNG

I. BANG TAN TRONG NUGC CUA MOT <O HOP CHAT VO CO

__IEJPEHA? ~_Tan Khdng tan ft tan
| Axit Pa s6 tan H,Si0;
LiOH, KOH 5
Bazd ’ ’ s0 khd
__iii B Ba(OH),, NaOH Pa s6 khong tan | Ca(OH),
Cl Da s0 tan AgCl, PbCl,, CuCl, Hg,Cl,
NO; Tatca tan
HCO, Tatlcd tan
) 2 M,CO; (M : Li, Na, K .
51 | CO; T ’ s0 khong t
Mudi 3 Rb, Cs, Fr), (NH,),CO; Pa s6 khong tan
- - BaSO4, S['SO4, C&SO.;,
SO; ba so
_____ N 4 50 tan PbSO4 Ag350¢
. M,CO; (M : Li, Na, K P
PO, = 7' | Paso khong t
L | 7% |Rb.Cs,Fr), (NH,),CO, | o0 Fnmonern

II. CHAT DPIEN LI MANH

1. Axit manh : HCIl, HNO;, H,SO,, HCIO,, ...
2. Bazd manh : KOH, Ba(OH),, Ca(OH),, NaOH.,...
3. Cic mudi tan : NaCl, Na,SO,, Ba(NO;),, KNO;,...

I1II. CHAT PIEN LI YEU

O

e s

o

1. Axit yé’u : H-COs, H,S04, H>S, CH3;COOH,....
2. Bazo yCu : AI(OH),, Zn(OH),, Fe(OH);, Mg(OH).,...
2. Nudc (H,0).

. BAI TAP CAN BAN

SU PIEN LY
St dién li, chdt dién li la gi? Nhing loai chdt nao la chat dién li? Ldy mdt sé¢
thi du vé ~hdt dién li v¢ chdt khong dién li.
Cdc durg dich axit, buzog va mudi dan dién duoc la do nguyén nhdn gi?
Trong s cdce chdt sau, nhitng chdt nao la chdt dién li?
H-S, SO-, Cl>, H-SO,, CH,, NuHCO,, Ca(OH)-, HF, CsHs, NuClO.
Chdt nao sau day khong dan dién dugc?
A. KCl rin, khan
C. MgCl> ning chdy
Chdt nao dudi ddy khong phdn li ra ion khi hoa tan trong nudc?
A. MgCl- B. HCIO, C. CsH 04 (glucozo)
Dung dich chdt nao sau ddv khéng dén dién duge?
A. HCl trong CsHs (benzen) B. CH;COONu trong nudc

B. KOH ning chdy
D. HI trong dung mai nudc

D. Ba(OH):
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C. Cu(OH)- trong nudc D. NallSO, tronge nucic
7. Vdi chat dién li la hop chdt ion va hop chdt cong héa tri ¢é cue thi co cheé ciia
qud trinh dién li nhu thé' nao?
Hudng dan giai

1. Xem phdn Tém tat li thuyét.

2. Céc dung dich axit, bazd, mudi din dién dudce 1a do axit, bazd, mudi khi hoa

tan trong nudc phan li ra cac ion am va dudng nén dung dich cia ching dan «dién.

3. Nhitng chat dién li la: H,S , H,SO,, NaHCO;, Ca(OH),, HF, NaClO.

4. Chon A. Chalt khong dan dién dudc la KCI rin khan, vi KCI rdan khan k:hong

phan li thanh ion nén khéng din dién dudc.

5. Chon C. Chat khong phan li ra ion khi hoa tan trong nudc la glucozo (CcH 3,0,).

6. Chon A. HCI trong CH, (benzen) khong dan dién duge. Vi HCI tan ttrong

benzen nhung khong dién lira H* va Cl'.

7. - B3 vdi cdc hgp chdt ion khi cho viao nudc cdc ion dudng, ion am (r&n bé
mat tinh thé bi hit vé chiing cdc phin t nudc (cation hit ddu Am v anion
hit dau duong), 1am cho lyc hit giita cation va anion y&u di dén méit giai
doan ndo do, chiing tach ra khéi tinh thé thanh ion phan tin vao mudc
= Hgp chat ion tan din. Trong dung dich cdc ion nay chuyén déng twr do
= Dung dich din dién.

~ Bai vdi cac hgp chit co lién két cong héa tri cé cue khi tan trong nwdie do
sU tuong tdc gilta cdc phin tf nuwdc vdi cdc phan uf cda hdp chdt nay
(nhitng cuc ngudc diu hit 1in nhau) din dén su dién li ctia cdc pham w ¢6
lién két cong héa tri thanh cdc ion dudng va ion Am. Trong dung dich cic
ion nay chuyén déng v do => Dung dich din dién.

II. PHAN LOAI CHAT PIEN LI

1. DBé dién li la ¢i? Thé nao la chdt dién li manh, chdt dién li véu? Ldy mov so thi

du chdt dién li manh, chdt dién li yéu va viét phuong trinh dién li cia chiing.

2. Hdy chon ddp dn duing. Chdt dién li manh c6 do dién li

A a=0. B.a=1 C.a<l DO<a< I
3. Hay chon ddp dn diing. Chdt dién li yéu ¢6 do dién li
A a=0. B a=1 CO<ac<l D. a<0.

4. NuF la chdt dién i manh, HF la chdt dién li véu. Bdng phuong phdp ithuc
nghiém ndo co thé phdn biét dugc ching? M6 td phuong phdp do.

5. Tinh ndng dé mol cida cation va anion trong cdc dung djch sau:
a) Bu(NO .)> 0.IM b) HNO; 0,02M c) KOH 0,00 M

3 . 5 s - . C
6*. u) Chitng minh rdng dj dién li a cd thé tinh bdng cing thitc: o = —. Trong
¢

dé C, la ndng dé mol ciia chdt hoa tan, C la néng di mol cua chdt hoat tan

phdn li ra ion.
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b) Tinh nong do mol cia CH.COOH, CH,COO™ va H' trong dung dich
CH.COOH 0,043M, biét ring dj dién li a ciia CH.COOH béng 2%.
Can bing sau ton tai trong dung dich: CH.COOH &= H* + CH .COO"
bo dién li @ ciia CH«COOH sé bién dii nhu thé nao?
a) Khi nho vao vai giot dung dich HCI
b) Khi phu lodang dung dich
¢) Khi nho vao vai giot dung dich NaOH
Huéng dan giai

. b6 dién li : D9 dién li cda mot chat la (i s phan ¥ chat tan da dién li va s§

phin t& chat tan ban diu.

=2 |(0<a<lhay |a%=-"2100% | (0%< a% <100)
n, n,

Chat dién li manh I3 chdt khi tan trong nudc, cdc phin tif hoa tan déu phan li
ra (on.
+ Chatdiénli manhc¢é a=1 hoica% =100%, gdm c6 :
—~ Cdc axit manh: HCI, HBr, HI, HNO;, HCIO,, H,;SO,,....
HCl > H" + CI’ : HNO; - H' + NOy”
— C4c bazd manh: KOH, NaOH, Ba(OH);,,....
NaOH - Na* +OH™ Ba(OH), —» Ba’* + 20H"
—~ Cédc mudi tan: NaCl, K,SO,, Ba(NOs),....
K,SO, - 2K* + SO, Ba(NO;),— Ba’* + 2NO;”
Chat dién li y€u 1a chat khi tan trong nudc chi c6 mot phan s6 phin tlf hoa tan
phan li ra ion, phin con lai van t6n tai dusi dang phan tir trong dung dich.
+ Chatdiénli y€ucé a < | hoaca% < 100%, gém c6 :
~ Cic axit yéu: HF, H,COs, H,S0s, H,S, H;PO,, CH;COOH,,..
CH;COOH & CH,COO"™ + H’

- Céc bazd y&u: NH;, AI(OH);, Zn(OH),, Mg(OH),,...
Zn(OH), 2 Zn™* + 20H"
Chon B. Chat dién limanh c6 do diénlia = 1.
Chon C. Chit dién li y€uc6 do diénliO<a < 1.

. L4y hai c6c dung hai dung dich trén ¢6 cing ndng dé 1dp vao bd dung cu

chitfng minh tinh din dién cia dung dich (hinh 1.1) sdch gido khoa, néi céc
ddu diy din dién vdi cing ngudn dién bong dén & cdc nao chdy sdng hon la
NaF (NaF 1a chét dién li manh); béng d&n & c6c ndo chdy y&u hon 1a HF (HF
12 chat dién li y&u)

. a) Ba(NO;), - Ba’* + 2NO; b) HNO; » H' + NO;

0IM - 0,IM - 02M 0,02M - 0,02M — 0,02M
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¢) KOH - K' + OH
00IM - 0,0IM - 0,0IM
6*. a) Gia st dung dich chat dién li y&u cé thé tich 1a V it
S6 phan ot hoa tan Ia ny, s6 phan t& phin Ii thanh ion 1a n.
n n/V K

Podiénlia= — = = —
n(] n()/v C()

b) CH,COOH & CH:COO + H’
0,043 —=1 0,043.2 =8,6.107" > 9—%2— 8,6.10"
100 100

[CH,COO | = [H'] = 8.6.10"" mol/lit.
7. Xétcan bang : CHL,COOH _,' ‘*’ H' + CH,COO
a) Khi thém HCI néng do [H’] ting = cin bing dich chuyén theo chiéu
nghich (2) tao CH;COOH =5 s6 mol H' va CH,COO dién lira it > o gridm

b) Khi pha loang dung dich, cdc ion dudng va ton am d cach xa nhau hwn it
¢6 diéu kién dé va cham vao nhau d¢ tao lai phdn (f = « tang.

{K
Taco: a= & . Nhu viy Viing > C = V giam va K, khong doi

=

ting —> atang.

¢) Khi nho vao vai giot dung dich NaOH, ion OH™ dién li ra tt NaOH sé&: lay
H': H* + OH -H,0, lam ndng d6 H' gidm => cin biang dich chuyén ttheo
chi¢u thuin (1) => s6 mol H" va CH,COO " dién li ra nhiéu => o ting.

§3-4. AXIT, BAZG VA MUOI - SU PIEN LI
CUA NUGC - pH - CHAT CHI THI AXIT - BAZ(J

A. TOM TAT Li THUYET
l I:)INH N( HIA AX!"I BAZO THEO ARFNIUT VA BRONSTE T

. ARENIUT o __BRONSTE 3 1
Axit | Axit 1a chatkhi tan trong Axit 12 chal nhudng proton H*
nudc phén li ra cation H' HCl1 + H,0 » H,0" + CI
HCl—->H" + CI' CH:COOH + H,0 & CH:COO + H,0°
CH,COOHZCH,COO +H'
Bazd | Bazd la chat khi tan trong Bazo 1a chat nhan proton H’
nudc phan li ra anion OH NH, + H,Oe NH; + OH
NaOH — Na' + OH’ | -
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. AXTT NHIEU NAC VA BAZG NHIEU NAC
1. Axit nhiéu ndc: Nhimg axit khi tan trong nudc ma phin ti phan li nhicu nac
ra 1on H' 13 cide axit nhicu nac
Vidly - THPO, 1a axit nhiéu nac (ba nac)
H.PO, &2 H' + H, PO,
Hg]’()l &= H +H PO;'
HPO! &= H'+ PO
2. Bazd nhicu ndc: Nhitng bazd khi tan trong nudge ma phan tt phin li nhi¢u nic
ra ion OH 14 cdc bazd nhiéu nic.
Vi du : Mg(OH), 1a bazd nhi¢u nac (hai nic)
Mg(OH), &2 Mg(OH)" + OH”

Mg(OH)' &2 Mg™ + OH

L. HIDROXIT LUGNG TINH
Hidroxit ludng tinh la hidroxit khi tan trong nude vira ¢é thé phan li nhu axit
vira ¢6 thé phan li nhu bazd.
Vi du : Zn(OH), hay 11,7.n0,
Zn(OH), 2 7n’" + 20H  (phin li theo kicu bazd)
Zn(OH), 22 2H' + ZnO; (phan li theo kidu axit)
Cac hidroxit Iudng tinh khio sét trong chudng trinh gém :
Be(OH),, Zn(OH),, AI(OH);, Cr(OH);.
IV. HANG SO PHAN LI AXIT- BAZO

. Ax B _Ea_fd
CH C()OH =2 (.H ,COO + H' NH. + H, () pamr 4 NH % ()H
_ [CH,CO0" i} - INHLIIOH |
*~  |CH,COOH] " [NH,]
- ._'PKH = '_ngn PKh = :ngh
K. phu thudc vao bdn chil clia axit va | K, phu thudc vao ban chit ciia bazg va
nhi¢t d6. Gid tr1 K, cang nho (hay pK., | nhiét d6. Gia tri Ky, cang nhé (hay pK,
p_dng, I3n). luc axit LUd no cang yéu. | cang dn), lue hg(ﬂi‘uua no cang Vt,u
V. MUOI
1. Dinh nghia: Mudi 14 hdp chit dwoc ciu tao bdi cation kim loai (hodc cation
NH ] ) vdi anion gdc axit. Vidu : Na,SO,, NH,CI, BaCl,.....

2. Muéi axit, muéi trung hoa
— Mudi axit 1a nhitng mudi ma goc axit van con hidro ¢é thé tiach thanh
proton : NaHSQO,, KH,PO,, Ba(HCO;),,....

GBT HOA HOC 11NC - 1 ]



— Mu6i trung hda 12 nhitng mudi ma gdc axit khong con hidro ¢6 kha naring
phan li ra ion H* : Na,SO,, K,CO;, Ba,(PO,)s.....
V1. pH CUA DUNG DICH

1. Thang pH
0 7 14

[l | 1. >
o

|- -
Axit tang -ﬁ Bazo tang

2. Céng thuic

n. ..
pH = -lg(H"] < [H]1=10""M = % (mol/lit).
n
pOH = -1g[OH"] < [OH]=10"H = —°\~;'— (mol/liv).
pH+pOH=14 <« [H')[OH]=107".

B. KIEN THUC BO SUNG
PHUONG PHAP BAO TOAN DIEN TiCH
Trong mot hé ¢b lap :
Y ng*- Y ng~ hay Y dién tich v€ rdi = ¥ dién tich v& phai.
Khdi Ivgng mudi biing t8ng khoi lugng cdc ion: Mg = Y Mio
Il. PANH GIA pH CUA DUNG DICH MUOI
Mot s8 axit manh: HCI, H,SO,, HNO,, HCIO,,...
Mot s6 axit yéu: H,CO;, H,S0;, H,S, CH;COOH,...
Mot s6 bazd manh: KOH, Ba(OH),, NaOH, Ca(OH),
Madt s6 bazo y&éu: NH,OH, AlI(OH);, Zn(OH),, Fe(OH);....
1. Sy thiy phdn muéi
a) Khdi nigm: Tuong l4c giilfa cAc ion trong mudi vdi nudce goi la su thity phan mudidi.
b) Bdc diém : Mudi tao bdi axit y&u hoic bazd y&u s¢ bi thiy phén.
¢)Vidu :
— Dung dich Na,COs;: Na,CO; - 2Na* + CO?"
Ion CO?” bi thiy phan: CO?” + H,0 & HCO; + OH
— Dung dich NH,Cl: NH,Cl-»> NH; +CI~
Ion NH; bi thiy phan: NH] + H,O & NH; + H;0"’
— Dung dich (NH,),CO5: (NH,),CO;—> 2NH] + CO}"
lon NH] vaion CO3" ciing bi thily phan:
NH; + H,0 & NH; + H;0"
CO% + H,0 2 HCO; +OH"
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2. banh gia pH cua dung dich mudi
«) Bdng tém tdt

. Mudttaobdi | Thiyphdn|  Dungdich |  pH
Axitmanh + bazd manh | Khong Trung tinh =7
Axitmanh + bazgyéu | €6 Tinhaxit | = <7
|Axit yéu + bazg manh Cé Tinh bazd >7 N
Axit yéu + bazd yéu Cé Tay thude vao do

manh yéu cia axit hay | Axit manh hon <7
bazd ma dung dich ¢6 |Bazd manh hon >7
tinh axit hay bazo.

 b) Kl luan
pH =7 thi quy tim khong d6i mau. Nhung quy tim khéng déi mau thi
chua chdc pH =7.
= Quy tim héa do thi pH < 7. Nhung pH<7 thi chuta chic quy tim hoa dé.
= Quy tim héa xanh thi pH >7. Nhung pH >7 thi chua chic quy tim hoa
xanh. cx g ow w®
I1Il. CAC DANG BAI TAP Vi pH
1. Dang 1: Tinh pH cia dung dich axit
Phuong phdp: — Viét phudng trinh dién li cdc axit

, + n..
- Tinhn,=n . = [H'] = —\—';m
— Tinh pH = —Ig[H"]. (¢chi y: lIgl0"* = —x)
2. Dang 2: Tinh pH ciia dung dich bazo “
Phuong phdp: - Vi€l phuong trinh dién li cdc bazo

~Tinhnpy=>n . = [OH ] = O
OH V

- Tinh pOH = -1g[OH ] = pH = 14 - pOH
3. Dang 3: Trin dung dich axit manh vdi bazo manh, tinh pH sau cang
Phuong phdp:
— Vi€l phudgng trinh dién li cdc axit, bazd
- Tinh: n,; = n et Mhae =0
— Dua vao phudng trinh ion thu gon : H* + OH ™ — H,0, so sdnh sé mol, tinh
dudgc s6 mol ion du. Ta c6 hai trudng hdp sau :
+ H*du, quay vé cich tinh pH ciia dang 1.
+ OH  du, quay vé€ cich tinh pH cia dang 2.
4. Dang 4: Tron dung dich axit manh vdi bazo manh, cho pH sau cang, tim mot dai
lugng chua biét la Cy hodc V.

GBTHOAHOC 11NC- 13



a) Nguyén tdce: Gidi bai todn bang cdch 1ap phudng trinh f(x) = g(x)
bh) Cdc bucdc tién hanh :
¢ Tu pH sau cing cia dé bai cho ta ¢6 hai truding hdp sau

+ pH<7(H dw): TapH = [H'ly=10""=n_. =10 "V (1)..
+ pH>7 (OH du): TdpH = pOH =14 - pH = | OH |,,= 10 ™"
=W g = 107"V (2).

¢ Viét phudng trinh dién i cdc axit, bazd
+ ’rinh . n:nu =n H nh;l/n‘::’ n()}i
+ Dua vao phudng trinh ion thu gon : H* + OH™ - H,0, so sianhh s&

mol, tinh dudc s6 mol ion du. Ta ¢6 hai trudng hop sau :

— Trudng hgp 1: Ny ()
- Trudng hdp 2: n (2

¢ K&Lhgp: (1) =(1") hodc (2) = (2'). Rt ra phudng trinh gidi.
* Chu y : Pha loang dung dich axit manh, bazd manh manh bing nuudc
cat ta luén cé : ny l*’:: Ny’ va MoK, = No |
VI. MOT SO PHAN UNG CHUNG MINH TiNH LUGNG TiNH CUA HIDROXXIT
1. V@i AI(OH),
AI(OH); + 3HCI — AICI; + 3H,0

Al(OH): + NaOH — Na[Al(OH),]
2A1(OH), + Ba(OH), —» Ba|Al(OH),],

2. V@i Zn(OH),
Zn(OH), + 2ZHCI -» ZnCl, + 2H,0
Zn(OH), + 2NaOH —» Na,|Zn(OH)4]
7Zn(OH), + Ba(OH), —» Ba[Zn(OH),]

C. MOT SO Vi DU MINH HOA )

Vidu 1. Hou tan hoan toan 1,56 gam hdn hop X gom Mg va Al vao 200) ml
dung dich HCl IM, thu duoc 1,792 lit H- (dkte) va 200 ml dung dich Y. Biét «cdc
phdn iing xcdv ra hoan toan va HCl khéng bj bay hoi trong sudt qud trinh phedn inag.

a) Tinh khéi luomg moi kim loai trong hdn hop X.

b) Tinh nong dd mol/lit clia cde ion ¢ trong dung dich Y. B6 qua su thity phhdn
cdc fon trong dung dich.

¢) Nhé e tie dung dich NaOH 2M vao dung dich Y cho dén khi két tiia khdong
con thay ddi nita, loc thu két tiia. Tinh thé tich dung dich NaOH 2M nhé nhdt - da
dang va khot luong két tia thu duoc.

Gidi
a) Pit sd mol Mg va Al trong hén hop X 1an ludt 1a x mol va y mol
= 24x +27y =156 (*)
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Mg + 2HCI - MgCL + H, T (1)
X 2> 2X —> X — X
2Al + GHCI — 2AICI; + 3H,T  (2)
y—> 3y - y - 15y
1,792 (+%)
22.4
x=0,02
y=0,04
Khé1 lvgng mdi kim loai trong hdn hop X
my, = 0,02.24 = 0,48 (g): my, = 0,04.27 = 1,08 (g)
n) Dung dich Y: MgCl; 0,02 mol; AICI; 0,04 mol; HCI 4,0,2-(2x+3y)= 0,04 mol
HCI - H' + CI
0,04 — 0,04 > 0,04
MgCl, —» Mg** + 2CI
0,02 - 0,02 - 0,04
AICl; - AI'* +3CI”
004 —» 0,04 > 0,12
No6ng d6 mol/lit cia cdc ion ¢6 trong dung dich Y

Tu(l)va(2y=>x+15y=

Giai h¢ (*) va (**) ta dudce {

1= 2% C 02 motti:  [Mg2)= 292 = 0,1 moltit;
0.2 0.2
0,04
(AIY]= % =02 mollit; [CI'] = 0'“‘”%?”‘” = Imol/lit.

¢) Nho tir tif dung dich NaOH 2M vao dung dich Y cho dén khi két tGa khdng

con thay ddi nita, chitng 16 k&t tia AI(OH); da tan hét do ludng tinh, chi con
lai k€t tha Mg(OH),.
Phan @ng trung hoa vu tén xiy ra trudc

HCl,, + NaOH —» NaCl + H,0 (3)

0,04 — 0,04

MgCl, + 2NaOH — Mg(OH),+ + 2NaCl  (4)

0,02 - 0,04 — 0,02

AICl; + 3NaOH — AI(OH);4 + 3NaCl (5)
0,04 > 0,12 —> 0,04
AI(OH); + NaOH — Na[Al(OH),] (6)
0,04 > 0,04
T (3), (4), (5) va (6) = ny,uy = (0,04 + 0,04 + 0,12 + 0,04) = 0,24 mol

; 0,24
Thé tich dung dich NaOH 2M nho nhit di dung: Vy.on = = =0,12 () =120 ml

Vi du 2. Tron 200 ml dung dich HCI 0,2M vdi 100 ml dung dich NaOH aM thu
dugc 300 ml dung dich X chita 4,74 gam chdt tan.
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a) Tinh a. :
b) Tinh khéi lugng Al(OH); lon nhdt co thé hoa tan dugc trong dung dich XX.
Gidi
a) S6 mol HCI : 0,2.0,2 = 0,04 mol; s6 mol NaOH : 0,1.a = 0,1a mol.
Dung dich X ngoai NaCl con c¢6 HCI du hodc NaOH du.
Truing hgp 1: HCl du = NaOH thi€u
Theo phuong trinh phdn @ng ny,on: nuci=1: 1 va HCI dv, NaOH thiéu
= Maow< Ny = 0,1a<0,04 >a<0,4
NaOH + HCl — NaCl + H,O
Trudc phan dng 0,la 0,04
Phédn @ng 0,l1a > 0,la > 0,1a
Sau phan @ng 0 (0,04 - 0,1a) O,la
Dung dich X: NaCl 0,1a mol; HCI dvr (0,04 - 0,1a) mol
= 0,1a.58,5 + (0,04 - 0,12).36,5=4,74 = a=1,5> 0,4 (loaii)
Trierng hop 2: HCI thi€u = NaOH du
Theo phuong trinh phdn ¢ng nn.on: Nucei= 1 : 1 va HCI thi€u, NaOH du
= Nnagon> Ny = 0,12>0,04 =>a>0,4
NaOH + HClI —» NaCl +H,0
Trudc phdn dng 0O,la 0,04
Phan (ng 0,04 « 0,04 — 0,04
Sau phin wng (0,1a — 0,04)’ 0 0,04
Dung dich X: NaCl 0,04 mol; NaOH duv (0,1a — 0,04) mol
= 0,04.58,5 +(0,1a -0,04).40 =4,74 = a =1 (nhén)
b) Dung dich X: NaCl 0,04 mol; NaOH,, 0,06 mol
' AI(OH); + NaOH,, — Na[Al(OH),)
0,06 « 0,06
Khéi lugng AI(OH); cdn ding : m = 0,06.78 = 4,68 (g).
Vi du 3. Hou tan hoan toan 1,12 lit khi HCI (dktc) vao nudc thu dug: 5000 ml
dung djch X.
a) Tinh pH ciia dung djch X.
b) Trén 500 ml dung djch X vi 100 ml dung djch NaOH xM, thu dug: 6000 ml
dung djch Y. Dung dich Y hoa tan vita diing 0,78 gam Al(OH);. Tinh x.
¢) Tinh khéi lugng NaCl, H-SO, tinh khiét cdn ding dé diéu ché luyrg HICI &
trén trong phong thi nghi¢m. Biét phdn umg dieu ché da duyc dun norg kkhing
qud 250°C va hig¢u sudt phdn dng la 80%. :
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Giai
. . L12
a) S6 mol HCl: —— = 0,05 mol
22.4

HCI - H'+Cl”

0,05 —» 0,05
n,. _ 0,05 _
= [H']= X = =10"'M = pH = -Ig[H'] = -Ig107' = 1.
Ll By o5 P g(H] = -lg
b) Dung dich Y ngoai NaCl con ¢6 HCI du hoic NaOH du. HCI va NaOH cung
tdc dung dudc véi AI(OH); nén ta xét hai trudng hgp sau day :

Truong hop 1: HCl dw = NaOH thi€u. S& mol AI(OH); : 0,01 mol.

NaOH + HClI -» NaCl + H,O (1)
0,02 « 0,02 = (0,05-0,03)
Al(OH); + 3HCl,, —» AICl; +3H,0 (2)
0,01 - 0,03
Tu (2) = nper = 0,03 mol = nyey ) = (0,05 - 0,03) = 0,02 mol.
T (1) = nnow=0,02 mol > x = CMMHI'= %—(—? =0,2M.
Truong hgp 2: HCI thi€u = NaOH dv. S6 mol Al(OH); 0,01 mol.
HCl + NaOH — NaCl + H,O 3)
0,05 — 0,05
Al(OH); + NaOH,, —» Na[Al(OH),] 4)
001 - 0,01
T (3) va (4) = nnwon = (0,05 +0,01) =0,06 mol =>x=Cy = 00016 =0,6M.

) Trong phong thi nghiém & nhiét do khong qud 250°C ta c6 phén iing sau

NaClijny e +  HySOuy —22C 5 NaHSO, + HCI
0,0625 = 20100 i ps 005100 wicwr g

Khéi lvgng NaCl da ding: m = 0,0625.58,5 = 3,65625 (g).

Khéi lvgng H,SO, di diing: m = 0,0625.98 = 6,125 (g).

Vidu 4. Hou tun hoan toan m gam Na kim logi vao nude thu duge 300 ml
dung djich X ¢o pH = 13.

a) Tinh m.

b) Tron 300 ml dung dich X vadi 200 ml dung dich HCI 0,125M, thu dugc
500 ml dung dijch A. Tinh pH ciia dung dich A.

! DA HOC QUOC GiA HA NOI
| TRUNG TAM THONG TIN THU VIEN

L Lo/ 2995
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¢) Co can dung dich A thu dugc a gam chdt ran. Tinh a.
Giai
a)Tac6:pH=13 >pOH=14-13=1=[0OH]=10"'M
=, =[OH].V=10".0,3=0,3mol
2Na + 2H,0 - 2Na* + 20H +H,T
0,03 « 0,03
Khdi lugng Na da dung : m = 0,03.23 = 0,69 (g).
b) S6 mol HCI : 0,125.0,2 = 0,025 mol
HCI - H' + CI
0,025 —» 0,025
H* + OH - H;0
Trude phdan @ng: 0,025 0,03

Phan @ng: 0,025 —» 0,025
Sau phdnung: O 0,005
L 0,005
- = — _OH duv _ *
= ng, ., =0005mol = [OH ]y, = V. - 05

= pOH = -1g[OH ] = -Igl0?=2 =>pH=14 -2 =12.
¢) Dung dich A: NaCl 0,025 mol; NaOH,, 0,005 mol.
Co can dung dich NaCl va NaOH cting két tinh.

= 107°M

Khéi lugng chat rdn thu dude: a = 0,025.58,5 + 0,005.40 = 1,6625 (g)

Vidu 5.

a) Tron 300 ml dung dich Ba(OH)- 0,15M vdi 200 ml dung dich hdn hop HICI
aM va H-S0,0,IM thu duyc 500 ml dung dich ¢6 pH =12 va va m garn két ttia

trdng. Tinh m va a.

b) Vi thudc thit la quy tim hdy trinh bay cdch phdn biét cdc dung djch mat

nhdan sau ddy: Na-CO;, Nu-S0,, HCI, H-S0O,, BuCl-.

¢) Dung dich X chita 0,02 mol AF*; 0,04 mol SO ; 0,03mol Mg™ va x mol
NO;. Cé can cdn thdn dung dich X. Tinh khoi luong mudi khan thu dwvc. Biiét

qud trinh ¢o can khing xdy ra phdn ung nhiét phan.

Giai
a)Tacé:pH=13 = pOH =14 - 12 =2= [OH )y,= 107°M
=n = [OH ]4.V = 1072.0,5 = 0,005 mol.

OH Jv
Ba(OH), » Ba’*+ 20H (1)
0,045 — 0,045 - 0,09
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HCl - H* + Cl (2)
0,2a — 0,2a =Yn,.=(02a+0,04) mol.

H
H.SO, —» 2H' + SO~ (3)
002 > 0,04 > 0.02

Tir (1) -»86 mol OH ban dau 1a 0,09 mol = S6 mol OH ™ da phén tng la :

(0,09 - 0,005) = 0,085 mol
H' + OH - H,0
(0.2a4 0,04) —> (0.2a + 0,04)
S (0.2a+0,04) = 0,085 = a = 0,225
Ba™ + SO} — BaSO,v

Trude phin tng: 0,045 0,02

Phan ng: 0,02 - 0,02
Khoi lugng ket tia thu duge m= m ¢ = 0,02.233= 4,66 (g).

b) Ding quy tim d¢ thir cdc miu thy.

C)

- Miu l1am quy tim héa xanh 1a Na,CO..
~ Hai mau lam quy tim héa dé 1a HCI va H,S0O,. (Nhém )
- Hai mau khong lam doi mau quy la Na,SO; va BaCl,. (Nhém II)
Dung dung dich Na,CO, mdi vita nhan dude cho vao hai mau ctia nhém II.
MAiu tao két tia tring 13 BaCl,. Mau con lai 1a Na,SO,.

Na,CO; + BaCl, —» BaCOW + 2NaCl
Dung dung dich BaCl, mdi vita nhian dudc cho vao hai mau cia nhém 1.
Mau tao k&t tda trang 1a H,SO,. Miu con lai 1a HCL.

BaCl, + H,SO, — BaSO,{ + 2HCI
Ap dung dinh luit bio toan dién tich ta ¢é :

Yo' =Y ng =0,023+40,032=0,042+x.1=>x=0,04
Khdi lwgng mudi ¢6 trong dung dich X :
Ta co: Mpyesi = 2 Mg, = m,. +m, .. +mg.+m

& 1

=0,02.27 + 0,03.24 + 0,04.96 + 0,04.62 = 7,58 (g).
Vidu 6. Cho cdc dung dich sau: Dung dich CH.COONu (X); dung dich NH,CI (Y)
a) Pdnh gid gdan ding gid tri pH cia X va Y. Gidi thich. _
b) Tinh pH ciua dung dich X ¢ nong do 0,IM, biét K, cia CH.COO™ la

NO;

571.107"

¢) Tinh pH ciia dung dich Y ¢é ndng d6 0,1M. biét K, ciia NH] la 3,56.10°7"
Giai

a) Dung dich CHiCOONa cho pH > 7 vi diy 1a mudi tao bdi bazs manh va axit

yéu.
Dung dich NH,Cl cho pH < 7 vi diy la mudi tao bdi bazd yéu va axit manh.
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b) X¢ét 1 lit dung dich CH,COONa
CH;COONa —» CH,COO + Na'

0.1 - 0,
CH,COO™ + H,0 & CH,COOH + OH"
Trudc thiy phan 0,1 0 0
Thiy phan X > X — X
Sau thiy phan (0,1 = x) X X
Taco Ky = [CHRCOOHNOH | g0y g0 ) XX o) jom
[CH,CO0O7] (0,1-x)

Vix<<0,l = (0,1 -x)=0,1 =x.x=0,1.5,71.10"=0,571.10" = x = 0,76.10 ",
= [OH ] = 0,76.10" mol/lit = pOH = —Ig[OH ] = —1g0,76.10™° = 5,12.
= pH=14 -5,12=8,88
¢) X¢ét 1 lit dung dich NH,Cl
NH,Cl - NH + CI°

0.1 — 0,1

NH + H,0 &2 NH, + H,0"
Trudc thiy phan 0,1 0 0
Thay phan X - X -» X
Sau thdy phan (0,1 - x) X X

NH,][H,0’ 10 , (

Tacs: K= DORIHOT_ g5 jgm o XX 55600 .

[NH; ] (0,1-x)

Vix<<0,1=>(0,1 -x)=0,1 = xx=0,1.5,56.10""=0,556.10""= x =0,76.10"".
= [H']=0,76.10" mol/lit = pH = -Ig[H"] = -1g0,76.107° = 5,12.

D. BAI TAP CAN BAN

VE AXIT - BAZG - MUOI

1. Phdt biéu cdc dinh nghia axit va bazo theo thuyét A-ré-ni-ut va thuyét Bromn-
stét. Ldy cdc thi du minh hoa.

2. Thé nao la bazo mét nde va nhiéu nde, axit mot ndc va nhiéu nde, hdroaxit
ludng tinh, mudi trung hoa, mudi axit? LAY cdc thi du v viét phuemg trinh diéén
li cia ching trong nudc.

3. Hdng s& phdn li axit, hdng s& phdn li bazo la gi? Lay thi du.

4. Két ludn nao dudi ddy la ding theo thuyét A-ré-ni-ut?

A. Mdt hop chdt trong thanh phdn phdn ti c6 hidro la axit,

B. M{t hgp chdt trong thanh phdn phdn ti cé nhém OH la buazo.

C. MGt hop chdt trong thanh phdn phdn tit ¢ hidro va phdn li ra H* trorng
nudc la axit.

D. M{t bazo khdng nhdt thiét phdi ¢é nhim OH trong thanh phdn phdn ti.
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CH,=CH, + H, —“, CH;-CH;,  (2)
y =Y - y

San pham thu dugc gdm : CH3—CH, y mol

CH,=CH, du (X — y) mol

CH=CH du, (a - x) mol

H, du. [b~ (x +y)] mol
Né&u dé bai cho phidn @ng hoan toan thi thong thudng H, thiéu

=>b-(x+y)=0hayb=x+y.
Trong dang bai tip nay, sau khi nung hdn hgp dau (hdn hgp X) vdi Ni thu duge
hon hgp Y. Dé bai thudng cho hdn hdp Y hoic di qua dung dich AgNOV/NH,;
dé hap thu C;H, du tao két tha vang nhat, hodc di qua dung dich brom dé hap
thu C,H, du va C,H, du thu dugc hdn hgp Z thodt ra. Ap dung dinh ludt bio
toan khdi lugng ta c6 bi€u thifc todn hoc quan trong: my = my + m-J. Két hgp
v6i cdc gid thi€t khidc clia dé bai, s& gidi ra yéu ciu clia dé bai.
II. PHAN UNG CUA ANKIN-1 VOI DUNG DICH AgNOy/NH;
Cong thitc 18ng quét ciia mot hidrocacbon ¢6 nhiéu ndi ba tdc dung dudgc Vi
dung dich AgNO,/NH; tao ra két tia vang nhat R(C=CH),. VJi n 12 sd lién
k&t ba nim & ddu mach, R 1a g&c hidrocacbon. Theo yéu cau ctia dé bai gidi
ranvaR.
R(C=CH), + n[Ag(NH;),J(OH) - R(C=CAg),! + nNH; + nH,0

I1I. PHAN UNG OXI HOA ANKIN
1. Dung dich thudc tim KMnO,: Tuong tr anken va ankadien, ankin ¢6 kha
ning 1am mit mau dung dich thudc tim, do phdn ng oxi hoa khong hoan toan.
3HC =CH + 8KMnO, - 3KOOC-COOK + 8MnO, +2KOH + 2H,0

2. Phaning ddt chdy ankin

3n-1

~ Phuong trinh phan ing: C H,,-, + 0, - nCO; + (n - HH,0

~ Nhin x€t : ny ; <ngq . MOt hidrocacbon mach hd chdy cho ngo, >ny

= hidrocacbon d6 1a ankin hoic ankadien.

C. MOT SO Vi DY MINH HQA

Vidu 1. Hon hgp A c6 thé tich 1,792 lit (dktc) gom m{t anken va mit ankin
(ci cing s6 cacbon trong phdn tit). DSt chdy hodn toan hdn hgp A rdi ddn todn
by sdn phdm chdy qua binh dung dung dich nudc véi trong du thu duge 16 gam
két tia.

a) Xdc dinh cong thitc cdu tao va goi tén anken, ankin.

b) Tinh thanh phdn phdn trdm khéi lugng méi chdt trong hdn hop A. Biét khii
lugng hén hop A la 2,12 gam.
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) Cho 4,24 gam héon hop A tde dung vai mot legng die dung dich AgNO yNH ..
Tinh Fhoi Laosng két tia vang nhat tao thanh.

Gidi
a) Piat cong thae u“i'ng quat clia anken va ankin lan lugt 1a C,H,, (x mol);
1,792
CnH]u—l( m()l) = X + = " (%
y y 224 (*)
3n
Culi_jn + _i_ Oz —> nCO: + nH:O (l)
X — nx
3n-1
C.H,, .o+ O, - nCO; + (n - 1)H,0 (2)
y — ny
CO,  +Ca(OH)oy — CaCO;d +H,0 (3)
(nx + ny) — (nx + ny)

16
Tu (1), (2)va(3) = nx +ny = —— (**
(1), (2) va (3) ny 100()

Thé (*) vao (**) =>n=2
Cong thifc ciu tao ctia anken va ankin: CH,=CH, va CH=CH
x+y=0,08 x=0,02
=
28x+26y=12,12 y=0,06
Thanh phin phan tram khéi lvgng mdi hidrocacbon
%emey, = 9—0-%—2%1_09 = 26,42%; %mc, =100~ 26,42 = 73,58%.

¢) Trong 4,24 gam hon hgp A = n. . = 0,04 mol; n. , = 0,12 mol.

HC=CH + 2[Ag(NH,),]J(OH) — AgC=CAgi + 2NH; + H,0
0,12 - 0,12

Khéi lugng k&t tha vang nhat thu dudge: my, = 0,12.240 = 28,8 (g).

Vidu 2. Cho 3,24 gam mdt hidrocacbon mach hd A tdc dung vadi mot lugng
dung dich A(NOJ/NH ;. Sau khi phdn ing xdy ra hoan toan thu duge 9,66 gam két
tia vang nhat.

a) Xdc dinh cong thiee cdu tao va goi tén A. Biét M, < 100.

b) B la mdt ding phdn ciia A, tie B bdng mjt phdn vng duy nhdt diéu ché duyc
mdt polime thong dung. Cho 5,4 gam B tdc dung hét vdéi dung djch Br. ¢ 40'c
theo ti 1é mol 1:1, thu duyc hai sin phdm B, va B- vdi ti 1¢ mol tuomg ing 1a 1:4.
Xdc dinh céng thic cdu tao cia B, B, B- va tinh khoi lugng B, B-.

¢) Hon hop X c6 khdi legng 8,64 gam g(fm A va B. Tinh thé tich H- (dktc) nho
nhdt dé lam no hoan toan hén hgp X.

b) Theo dé baita ¢ {
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Giai
a) Pat cong thirc tdng quat cia A 1a R(C=CH), (x mol), v8i n 12 s8 ndi ba nim
diu mach.
R(C=CH), + n[Ag(NH;),J(OH) - R(C=CAg),4 + nNH; + nH,0 (1)
X —> X
x.(R+25n)=3,24 Rx=1,74 (1)
Ta co &
{x.(R+l32n):9,66 {nx:0,0ﬁ (2)
Liy (1) chia (2) tadugc R=29n (n > 1)
Theo dé baitacd: My< 100 >R +25n< 100 = 29n + 25n < 100 => n < 1,85
Chonn=1(vine N) =R =29 (C,Hs-)
Cong thitc ciu tao cia A: CH;—CH,-C=CH (But-1-in)
b) B la CH,=CH-CH=CH, (Buta-1,3-dien)
nCH,=CH-CH=CH, ——"" 5 _(CH,-CH=CH-CH,-), (cao su buna)
Theo dé bai B, 1a san phim cong (1,2) a mol; B, la sén pham cdng (1,4) b mol
—a:b=1:4(%
CH,=CH-CH=CH, + Br, —"¢42 , CH,~CH-CH=CH, (2)

r Br
a -—> a
CH,=CH-CH=CH, + Br, —€!4 , cy, CH=CH-CH, 3)
‘ r I
b - b
. 5,4
Y@@ =a+b= " ()
ca. & a =0, 02
Giai hé (*) va (**) ta dugc
b=0,08
Khéi lugng cda B,: m = 0,02.214 = 4,28 (g)
Khéi lugng ca B,: m =0,08.214 = 17,12 (g)
c) CH;-CH,~C=CH + 2H, —¥" 3 CH,-CH,-CH,~CH, (4)
CH,=CH-CH=CH, + 2H, —Y"_3 CH,~CH,~CH,-CHj (5)

Tir(4) va (5) = ny =2nyx = %—3—1 =0,16 mol (A va B 1a ddng phin c6 M = 54)

Thé tich H, cin ding d dktc: V = 0,16.22,4 = 3,584 (lit)

Vidu 3. Hon hop khi X ¢6 khéi lugng 1,34 gam gom 0,448 lit mét hidrocacbon
mach hd A va 0,672 lit mit ankin B (¢ dktc). Dot chdy hoan toan hdn hgp trén roi
cho toan by sdn phdm chdy hdp thu hét trong dung dich nudc voi trong du thi
duvc 10 gam két tia.

a) A thudc logi hidrocacbon nao?
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b) Xdc dinh cong thite ¢du tao cia A va B.

¢) Cho 0,03 mol A, 0,06 mol B va 0,08 mol H- vao mdt binh kin, trong binh c¢o
mdt it bt Ni lam xiic tdce (V khong ddng ké). Nung binh dén nhiét dé cao dé phdn
wng xdy ra hoan toan thu dugc hon hop khi Y. Cho hén hop Y tdce dung vai mit
lwong du dung dich AgNOJNH; thu dugc 7,2 gam két tiia. Tinh s6 mol médi chdt
trong Y.

Giai
a) Pt cOng thic tong quat cia A: C,Haoa (0,02 mol)
cOng thitc tong quat cia B:  CoHymy (0,03 mol)
Sd d& hgp thie biéu dién phin @ng chdy:

C.Hypi2-2¢ — nCO, (1)
0,02 —0,02n
CoHym-» — mCO, (2)
0,03 — 0,03m
CO, + Ca(OH), 4, — CaCO3¢ + H,0 (3)

(0,02n + 0,03m) — (0,02n + 0,03m)
T (1), (2) va (3) = 0,02n + 0,03m = 1—1606 = 2n+3m=10

Taco: 0,02.(14n+ 2 - 2k) + 0,03.(14m - 2) = 1,34
= 14(0,02n + 0,03m) + 0,04 - 0,04k - 0,06 = 1,34
< 14.0,1 - 0,04k = 1,36 => k= 1. Vay A la anken.
10-2n

b) Tac62n+3m=10=> m= (2<n<4;2<m<4)

Bang bién luin

n 2 3 4 5
|2
m 2 3 3 0
Ké&tluin | Nhan | Loai | Loai | Loai

Vay c¢Ong thitc ciu tao cla A va B lan lugt 13 CH,=CH,; CH=CH.
¢) Lam no hoan toan 0,03 mol C;H; va 0,06 mol C;H;

CH,=CH,+ H, —¥ 3 CH,~CH, (4)
0,03 = 0,03

CH=CH + 2H, —* 3 CH,-CH, (5)
0,06 0,12

S8 mol H, cin dong (0,03 + 0,12) = 0,15 mol > 0,08 mol = H, thi€u, nén
phan ttng hgp H; xdy ra nhu sau

CH=CH + H, — 3 CH,=CH, (6)
X -2 X —> X
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CH,=CH, + H, —"*» CH,-CH, (7)
y 4 - :
Pat s6 mol C,H, tham gia phdn ng (6) 12 x mol, s& mol C,H, tham gia phan
ing (7) 1a y mol.
Vi phin @ng hoan todn va H, thi€u nén hdn hop sau phin (ng goém:
C,H¢ y mol; C;H,; du (0,06- x) mol; C;H, du (0,03 + x - y) mol.
HC=CH,, + 2[Ag(NH;),J(OH) —>AgC=CAgl + 4NH, + 2H,0 (8)

(0,06-x) - (0,06- x)
7,2
Tur (8 0,06 - x)= — (*
(8) = ( X) ~40 (*)
Tu (6) va (7) = x +y =0,08 (**)

x=0,03
y=0,05

Vay hon hop Y : C,He 0,05 mol; C,H; dv 0,03 mol; C;H, dv 0,01 mol.

Vidu 4. D6t chdy hoan toan 5 lit hén hgp hai ankin dong ddng ké tiép cdn
vica ding 23 lit O-. Biét cdc thé tich khi do ¢ ciing diéu ki¢n nhiét d¢ va dp sudt.

~a) Xdc dinh cong thite phdn tt, cong thic cdu tao cé thé ¢é cia hai ankin.

b) Tinh thanh phdn phdn trdm khét lugng méi ankin.

¢) Cho 0,05 mol hén hgp hai ankin trén qua binh dung mdt htong du dung
dich AgNO/NH . Sau khi phdn ung két thic thu dugc a gam két tia vang nhqt.
Biéta > 4,5 gam. Xdc dinh cong thic cdu tao ding cia hai ankin va tinh a.

Giai

a) Dit céng thic t8ng quét ciia ankin thit nhit 13 C,H,,.; (x mol), cong thirc

tdng quit ciia anken thif hai 1a CH, -, (y mol)

=> Cong thic chung cia hai anken 13 C-H,- , (a mol)

Gidi hé (*) va (**)1a dudc {

C.H., + Do, 5 nco,+(n -DH,O
s 500D g
Theodébailacés.(3"'l) =23=>n=3<n=34<m=4

Cong thifc phan uf hai ankin: C;H, va C4Hq

Cong thic cdu tao ciia C;Hy: CH3;-C=CH

Cong thifc cdu tao cia C4Hy: CH;~CH,~C=CH, CH;-C=C-CH;
b) Xét 1 mol hdn hgp ankin, ta 6 :

x+y=1 Xx+y=I <=0.6
nX+my & 43x+dy o, {y=0’4
X+y X+y '
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Tha nh phdn phan tram khoi lugng moi ankin
_0,6.40.100
M 0,6.40+0,4.54
¢) bat s6 mol cda C3;H; va CyHy trong 0,05 mol hon hop 1an lugt 1a x' mol va
y' mol

% m = 52,63%; %mc ,, = 100 - 52,63 = 47,37%.

x'+~y'=0,05
Ta co {3x'+4y' &
R L A

{x':O,()?’
X'+y' :

y'=0,02

C6 hai trudng hgp xdy ra § day
CH, -C=CH 0,03mol
CH, -C=C-CH, 0,02 mol

Trong trudng hgp nay chi ¢c6 CH3~C=CH tdc dung vdi dung dich AgNO:/NH,
CH,-C=CH + [Ag(NH;),](OH) - CH;-C=CAg! + 2NH; + H,0
0,03 - 0,03
Khéi lugng k€t tha thu dude: mg,=a =0,03.147 = 4,41(g) <4,5(g)
Nhu vy trudng hgp nay khdng thoa (loai).
CH,-C=CH 0,03 mol
CH, -CH,-C=CH 0,02mol

Trong trudng hgp nay CH;-C=CH va CH;-CH,-C=CH cung tic dung véi
dung dich AgNO;/NH,
CH;-C=CH + [Ag(NH,),)(OH) - CH;-C=CAg!{ + 2NH; + H,0

Trucng hop 1: {

Trucng hop 2: {

0,03 - 0,03
CH;-CH,-C=CH + [Ag(NH,),)(OH) — CH;~CH,-C=CAg{ + 2NH; + H,0
0,02 - 0,02

Khéi lugng két tda thu duge: my,=a =0,03.147 +0,02.161 = 7,63 (g) > 4,5()
Viy cong thifc cdu tao chia hai ankin:
CH;-C=CH va CH;-CH,-C=CH va a = 7,63 (g)

Vidu 5. Hon hgp X gém mot anken A va mit ankin B ¢6 cing s& cacbon trong
phdn k. Biét ti khoi cia X doi vai H- bdang 13,375.

a) Xdc dinh céng thitc cdu tao ciia A va B.

b) Tron 4,28 gam hén hop X vdi 0,28 gam H- thu dugc hdn hgp Y. Nung Y
vi#i Ni xiic tde mot thoi gian thu duge hén hop Z. Ddn hgp Z qua binh dung dung
dich AgNO; trong dung dich NH; du thu dugc m gam két tia vang nhat va
3,584 lit hdn hgp khi T (dktc) thodt ra khdi binh. Biét ty khéi hoi cia T so vdi Ha
bdng 1. Tink m. |

¢) Bdng phuymg phdp héa hoc dua vao hén hop Z, hdy chitng minh rdng hi¢u
sudt phdn ung hgp H ciia C-H> I nhé hon 100%.

GBT HOA Hoc 11 ne - 161



Giai
a) Pat cong thifc tong quat clha anken va ankin lan lugt 1a:
CuHaz, (x mol); CoHz,_2 (y mol)
Tacd dy, =13375=> M, =26,75=14n-2<26,75<14n<> 1,91 <n<2,05

/ Ha
Chon n = 2. Cong thic ciu tao cia anken va ankin: CH,=CH,; CH=CH

b) Ta ¢6 nr = %—;ﬁ = 0,16 mol, E=22 =>my =0,16.22 =3,52(g)

L

bit khdi lugng C,H, du trong Z 1a a gam. Ap dung dinh ludt bdo toin khai
lugngtacé: my =my+a =428+0,28=352+a=>a=1,04(g)
= S8 mol C,H, du l—z%i = 0,04 mol
HC=CH,, + 2[Ag(NH,),)J(OH) — AgC=CAgi + 2NH; + H,0
' 0,04 > 0,04
Khéi lugng két tha thu duge: my, = 0,04.240 = 9,6 (g)
¢) Trong trudng hgp nay ta phai chirng minh C,H, dv va H, du.
— Din hdn hdp Y qua binh dung dung dich AgNO3/NH; thiy tao két tda
vang nhat = C,H; b1 du
HC=CH,, + 2[Ag(NH;),](OH) — AgC=CAgJ{ + 2NH; + H,O
— DAin hdn hgp Y qua 6ng dung CuO nung néng thay tao ra k&t wia mau dé
= H, du
CuO + H, —*—> Cu + H,0
Den Pd

D. BAI TAP CAN BAN

i. HIDPROCACBON KHONG NO
i Hdy dién chit D (diing) hodc S (sai) vao ddu [ ] & mbi cdu sau day:

a) Ankin la phc‘in con lai sau khi Idy di 1 nguyén ti H tix phan tit ankan. []
b) Ankin la hidrocacbon mach hd cé céng thic phin tt C,H-, _-. L7
¢) Ankin la hidrocacbon khdng no c¢é 1 lién két ba C =C. []
d) Ankin la hidrocacbon mach hd ¢o 1 lién két ba C =C. []
e) Ankin la hgp chdt cé cong thitc chung R~C =C-R- vdi R;, R:la H

hodc nhom ankyl. []

2. Viét cong thic cdu tao va goi tén cdc hidrocacbon mach heé ing vai cong thic
phén tit CsHy va cho biét chiing thudc nhitng logi dong phan nio.

3. Hay viét phuomg trinh héa hoc ciia phdn ing gita propin vdi cdc chdt sau:
a) Ho, xiic tdc Ni. b) H>, xiic tdc Pd/PbCO;, ¢) BryCCl, 6 -20°C
d) Br+/CCl, 3 20°C. e) AgNO;, NHYH-O0. g) HCI(khi,du).
h) HOH, xiic tic He*/H? »
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4. Bdng phan ing héa hoc, hdy phan biét cdc chdt trong cde nhom sau:

a) Eran; etilen va axetilen. b) Butudien va but-1-in. ¢) But-1-in va but-2-in.

5. a) Vi sao trong cong nghiép, phuomg phdp diéu ché axetilen tit metan hién

dang dugc su dung rong rdi hon phuong phdp di tie da voi va than da?
b) FKay viét so dé phdn img diéu ché vinyl clorua tit axetilen va tit etilen.
¢) Visao hién nay con nguoi ta chi si dung phuong phdp di tie etilen.

6*. Nhict phin 3,36 lit metan ¢ 1500°C trong vong 0,1 gidy. Ddn toan b hén hgp
khi thu duvc qua dung dich AgNO; trong amoniac cho dén khi né khéng lam
mdt mau dung dich thud'c tim thi thdy thé tich hén hop khi gidm di 20% so vii
ban Jdu (cdc thé tich khi déu do & cing diéu kién).

a) Tinh hié¢u sudt ciia phdn ing nhiét phén.

b) Xic dinh thanh phdn % vé thé tich hon hgp thu dugc sau nhiét phan.

¢) Edy dé nghi phuong phdp tdch axetilen tit hon hop thu dugc sau nhiét phdn.
Huéng dan giai

1. a)S b) S. &) S. d)b. e) b.

2. Bonz phin ankin
CH=C--CH,-CH,-CH;; CH;-C=C-CH,-CHs; CH=C-CH-CH;

H;
Pen-1-in (A) Pen-2-in (B) 3-metylbut-1-in (C)
Ddnz phan ankadien
CH,=C=CH-CH,-CH;; CH,=CH-CH=CH-CH,; CH,=CH-CH,-CH=CH,;

Pena-1,2-dien (D) Penta-1,3-dien (E) Penta-1,4-dien (F)
CH,;-CH=C=CH-CH;; CngﬁI—CHz(ZHz; CH3—§=C=CH2 ,
Penn-2,3-dien (G) CH;, H,

2-metylbuta-1,3-dien (H) 3-metylbuta-1,2-dien (I)
Két ugn: - A va Bla dong phin vi tri lién két ba.

- A va C; B va C la dong phdn mach cacbon.

- D,E,F vaG;Hva I dong phan vi tri lién k&t doi.

- D, E,F, G la dong phan mach cacbon v&i H va I.

- A,B,CvaD,E,F,G,H,Ila dong phdn nhém chyc.
3. Phueng trinh héa hoc cua propin CH;—-C=CH

| CHy-C=CH+2Hy4,—"» CH,CH,CH, | CH,C=CH+H, -£2%*%%, CH,CH=CH,

CH;~C=CH + Br, — 5> CH,~CBr=CHBr

CH3~C=CH + 2Br, —i» CH;-CBr,~CHBr,

CH3-C=CH + [Ag(NH;),)(OH) —<2— CH,-C=CAg! + 2NH; + H,0

CH;-C=CH + 2HCl - CH;-CCl,-CH; | CH;-C=CH+ H,0 - CH;-CO-CH,
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4. a) Phan bi¢t CH;-CH;, CH,=CH,, CH=CH
+ Dung dung dich AgNO;/NH; nhian bi¢t dugc C,H, vi tao ra k&t tha
vang nhat. CH=CH + 2[Ag(NH;),;]JOH —» AgCECAgi +4NH; + 2H,0
+ Dung dung dich Br, nhin bi€t duge C,H, vi n6é 1am mat mau dung dich
Br,. CH,=CH,; + Br, -» CH,Br-CH,Br
Mau con lai lai C,He. _
b) va c¢) Dung dung dich AgNO+/NH; nhin bi€t dugc but-1-in.

5. a) Trong cong nghiép, phudng phidp diéu ch€ axetilen ¥ metan hién dang
dugc st dung rong rai hon phuong phdp di tr dd voi va than dd \i metan
¢6 nhiéu trong khi thién nhién va sin phdm ché bi€n ddu md, con phitung
phdp di tr d4 vdi t6n ning lugng nhiéu hon lai cho khi axctilen ¢6 1in
nhiéu tap khi H,S, NH;, PH; nhitng khi doc c6 hai, gid thanh cao hon.

b) S¢ dd diéu ché vinylclorua tir C,H,, C,H, |
CH=CH + HCl — ™52, CH,=CHCI.

150-2007C

CH,=CH, —<%5 CH,CI-CH,Cl *"¢, CH,=CHCl.

-HCl

6. a) S6 mol CH, ban dau 0,15 mol. B4t s& mol CH, bi nhiét phan 1a x mol

2CH, -3¢, C,H, + 3H,
X -  0,5x —» 1,5x
Hdn hgp khi sau nhiét phan: C;H, 0,5x mol; H, 1,5x mol, CH,y, (0,15 - x) mol.
C,H; bi dung dich AgNO;/NHj3 hap thu.
CH=CH + 2[Ag(NH;),JOH —> AgC=CAg! + 4NH, + 2H,0
0,5x.100%
[0.5% +1,5x +(0.15— x)]

'Theo dé bai ta c6 % Ne u, =20% = =20% = x =0,1

Hiéu sudt phdn ¢ng nhiét phin:

n,.
H% = "% 1009 = -‘% .100% = 66,67%.

Dpan ddu ,
b) Hon hgp khi sau nhiét phin: C;H, 0,05 mol; H; 0,15 mol, CH,y, 0,05mol.
Thanh phin phin trim thé tich cdc khi trong hdn hdp sau nhiét phén
0,05.100%
(0,05+0,05+0,15)
c¢) Din hdn hdp khi di qua dung dich AgNO3/NH; dv loc thu 13y k&t tia.
CH=CH + 2[Ag(NH,),]0H — AgC=CAg! + 4NH; + 2H,0
Hoda tan két tia bing dung dich HCI, thu C;H,
AgC=CAgY{ + 2HCI - CH=CHT + 2AgCHld

%VCIH'_- = %VCH‘ = = 20%; %VH: = 6‘)%’.
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II. TINH CHAT HIDROCACBON KHONG NO

1. uj Dién cdc s thich hgp vao bing

Hidrocacbon CTPT S6 nguvén 1 H j" Sl fen ket | So'vong | Tong s&
hon ankan tuong ingl — pi (71) (V) n+V

Ankun C.Hz.o 0 0 0 0
Anken C.H-, 2 ! 0 :
Monoxicloankan |C,H-,

Ankadien CoH>, >

Ankin C.H>, >

Oximen (*) CiH s

Limonen (*) CoH s

(*) Cing thite cdu tao cho ¢ bai “Khdi niém vé tecpen”.
(**) Dang ki hiéu (7 + v) trong cdc bai tdp sé co lgi va gon.

b) Hdy cho biét sé" lugng nguyén tie H & phdn tit xicloankan va & phdn tit mdi
loai hidrocacbon khdng no it hon ¢ phdn te ankan tuong ung la bao nhiéu,
gidi thich vi sao lai it hon ngdn dy.

2. Hay dién cdc tir hodc cdc s6 cho dudi ddy vao chd trong trong cdc cdu sau:
a) Anken va ..... (1).... déu cé (m + v) = I; nhumg ...(2)....
i 3).cc.co (v) = .. (4)...

co (v) =1 con

B) o §)e. vQ .(6)... déu 6 (7 + v) = 2; chitng déu ci m= ..(7).... va (V)
=..(8)..

A. ankin; B.:1I C: xicloankuan; D: 2;

E: anken; G: ankadien; H:2; K: 0

3. a) Meton (mai bac ha) cé cong thiee phin ti CyH 30 c6 chia 1 vong 6 canh
khdng chita lién két ba. Hoi trong phdn tie ¢é mdy lién két doi?
b) Vitamin A c¢i cong thite phdn tie C-HaO 6 chita 1 vong 6 canh khing
chiza lién két ba. Hdi trong phdn tit cé mdy lién két doi.
4. u) Hay viét cong thitc cdu tao chung cia anken, ankadien, ankin va néu ddc
diém trong cdu triic khing gian ciia chiing.
b) Hay cho biét nhitng nhom nguyén tit nao quyét dinh ddc tinh héa hoc cia
unken, unkadien, ankin. Vi sao?
¢) Hay ké nhitng phdn ing ddc trung ciia anken, anka-1,3-dien va ankin.
5. a) Hay néu nhing nguyén tdc chung diéu ché anken, unkadien, ankin dé ding
trong cong nghiép tdng hop hitu co. Ly thi du diéu ché chdt tiéu biéu cho
méi loai.

b) Vi sao etilen it héa chat hitu co duse sdn xudt vai san lugng lom nhat?
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6.

8*,

o

Ding cong thitc cdu tao hdy viét cdc phuong trinh héa hoc ciia phdn teng theo
s do sau:
0 ,
! ;{’" > y C B0, CsHgiBr-~ (mot chdt)
-H,
CiH D 82, CsHgBr- (hai chdt)
{) v H ~ o
: }'4’“ > 5 E —FANOLNHY st fiia,
L

Khi dot chdy hoan toan mét hidrocacbon & thé khi (diéu kién thucong) thi thdy
thé tich cdc khi tao thanh sau phdn ing diing bdng thé tich cdc khi tham giu
phdn ung (¢ cang diéu kién nhiét do va dp sudt). Hay cho biét hidrocacbon do
cé thé nhin cdc cong thie phdn tit nhu thé nao?

Hén hgp A goém hai chat ké tiép nhau trong ddy dong ddng cia etilen. Cho
3,36 lit (dktc) hdn hgp khi trén phdn iing hoan toan vdi Br trong CCly thi thdy
khdi lugng binh chita nudc brom tdng thém 7,7 gam.

a) Hay xdc dinh cong thirc phdn ti cia hai anken do.

b) Xdc dinh thanh phdn phdn trdm vé thé tich ciia hén hgp A.

¢) Viét cong thite cdu tao ciia cdc anken dong phdn cé cang cong thicc phan
ti vai hai anken da cho.

Nhiét phin 2,8 lit (dktc) etan & 1200°C réi cho mét nita hdn hgp khi thu
dugc suc qua binh dung nudc brom (du) thi thdy khoi lugng nay tdng thém
1,465 gam. Cho nita hén hgp khi con lai phén ing vdi dung dich AgNO; trong
amoniac thi thu dugc 0,6 gam két tiu mau vang. Biét rdng phdn ung nhigt
phdn tao ra etilen, axetilen la phdn ing khéng hoan toan, cdc phdn ing tiép
sau di déu xdy ra hoan toan. Hay xdc dinh thanh phdn phdn trdm vé thé tich
ctia hén hop khi thu duvc.

Hudng dan giai

1. a) Pién cdc s6 thich hgp vio bing
Hidrocachon | CTPT SO nguyén H’it §’6 l%én S6 vong| Tdng 56
hon ankan tuong ing| k€t pi(n) |  (v) (m+v)

Ankan C.H>.e2 0 0 0 0
Monoxicloankan |C.H;, 2 1 0 1
Anken C.H,, 2 0 1 1
Ankadien C.H;,-> 4 2 0 2
Ankin C.Hj,-> 4 2 0 2
Oximen C}()Hlﬁ 6 3 0 3
Limonen C 1 uH 16 6 2 1 3

b) 1 nguyén tf C c6 4 electron héa tri.
= n nguyén t& C ¢6 4.n electron héda tri.
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= S0 li¢n két o gitta cdc nguyén tif C trong phan tir ankan (n - 1).

> S& ¢ hda tri ding tao (n - 1) liénkéto gita C- Cla(n- 1).2

—> S& ¢ ¢on lai dé o lien két o gitta C-H 1a: 4n-2(n-1) =4n - 2n +2=2n+2

=> SO nguy¢n tf H 1a: 2n + 2. Cong thic ankan: C,H,,,»
V@i cdc hidrocacbon khong no hay vong. SO e hoa tri phai dung cho |
lién k&t m 1a 2: 1 vong wong ng vdi 1 lién k€L 7, mdt ndi ba wong
{ng vdi hai ndi doi
Nhu vay:

- S8 H wrong phdn tt anken hodc xicloankan kém hdn ankan ¢d s6 C
wdng @ng 1a 2 vi anken ¢6 1 lién k&€t 7 va xicloankan c6 mot vong.

— S6 H trong phin tir ankin hodc ankadien kém hon ankan ¢6 s6 C tudng
trng 1a 4 vi ankin ¢ mot ndi ba va ankadien c6 hai ndi doi.

2. a) (1) Xicloankan. (2) Xicloankan. (3) Anken. (4) 0.
b) (5) Ankadien. (6) Ankin. (7 2. (8) 0.
) 2.10+2-18 . .
3. a) Menton C,y)H;xOco (n+ v) = ————2——-— =2 = Inval vong.
b) Vitamin A C,;yH;3;) 0O ¢co (m + v) = =20 +22 =39 =6 = St va | vong.

4. a) - Cong thifc ciu tao chung cla anken RR,C=CR;R,.
— Cong thitc ciu tao chung cta ankadien R \R,C=CH-(CH,),~CH=CR;R(n €N).
— CoOng thifc ciu tao chung cda ankin R,C=CR,.
Vdi anken va ankandicn ¢6 thé ¢é ciu tric khong gian.
b) N&i doi C=C quyét dinh tinh chat héa hoc cia anken va ankadien; ndi ba
C=C quy¢t dinh tinh chd't héa hoc cla ankin.
¢) Phdn @ng dic trung cta anken 1a phan (@ng cOng, cia anka-1,3-dien 1a
cOng, clia ankin 1a cdng va thé.
5. a) Nguyén tic chung di¢u ch€& anken, ankadien, ankin 1a tich H, ra khoi ankan.
Vidu: CHy—CH, —*" 5 CH,=CH, + H,
CH,-CH,-CH,-CH; —* CH,=CH-CH=CH, + 2H,
2CH, —*°C 5, CH=CH + 3H,
b) Etilen 1a ngay nay dugc diing 1am nguyén li¢u quan trong trong sin xuit
polime va nhiéu héa chit cd bin khdc nén dudc sin xuit vdi san lugng 16n.
6. CH;~CH,-CH,-CH; —*" CH,-CH=CH-CH; + H,
CH;~CH,-CH,-CH, —** 5 CH,=CH-CH,~CH; + H,
CH;-CH=CH-CH; —*“ 5 CH,-C=C-CH; + H,
CH;-CH=CH-CH; —“ 5 CH,=CH-CH=CH, + H,
CH,=CH-CH,-CH; —** CH,=CH-CH=CH, + H,
CH,=CH-CH,~CH; —**—» CH=C-CH=CH, + H,
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CH,-C=C-CH, + Br, —» CH;-CBr=CBr-CH;
CH,=CH-CH=CH> + Br, —2~» CH,Br-CHBr-CH=CH,
CH,=CH-CH=CH, + Br, —** CH,Br-CH=CH-CH,Br
CH=C-CH=CH, + |Ag(NH,);}(OH) - AgC=C-CH=CH, + 2NH, + H,0.
Viy: A la CH;~CH=CH-CHj, B 1a CH;~CH,~CH=CH,, C la CH,-C=C -CH,
D la CH,=CH-CH=CH, va E la CH,~CH,-C=CH
7. Hidrocacbon khi & di¢u kién thudngnén 1 <x<4va0<y<2x + 2.

XétlmolCH,: CH, + [x +~§-J02 — xCO, + %H:O
1 - [x+l) 5 ox o 2
4 2

Theodébaitaco: 1+ x + ~Z~ =X+ —g- =>y=4
Cdng thitc phan W cia hidrocacbon ¢6 thé 1a CH,, C;H,, C3H,, C H,
8. a) Dt cong thirc 15ng qudt ctia anken thy nhit 1a C,H,, (x mol), cOng thic
tdng quilt ctia anken thif hai 13 C,H,, (y mol)
=> COng thitc chung cua hai anken 1a C-H,- (a mol)

Cr"}i:'n— + Brz —> CEHZEI— Bl‘z

S6 mol hdn hgp A la 3,36 =0,15 mol.
22,4

b

Theo d& baitac6:0.15.14n =77 =>n=3<n =3,67= 131 <m=4

Cong thic phan tf cia hai anken 13 C3Hg va CyHy

' X—-“0,0S
b) lacé nx +my

- 24¢3x+4y 1l &9 -
= =} .o y=0,1

X+y X+Yy 3
Thanh phin phin trim thé tich mdi anken
&(—)%)—.E =33,33%:; %VC‘H'( = 100% — 33,33% = 66,67%.
c) Cong thuc ciu tao cia C;Hg : CH;—CH=CH, Propen
Cong thifc ciu tao cia CyHy :
CH;-CH--CH=CH, But-1-en; CH,=C-CH; 2-mctylpropen
CH;-CH=CH-CH; But-2-¢n; H,

%VC,H,, =
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But-2-c¢n ¢6 dong phan hinh hoc

H\C_C/H H\C—C/CH3
H,C - \CHﬁ H_;C/ \H
cis-but-2-en trans-but-2-en

o5t < 2.8 ” . _y
9. 56 mol C,H¢ ban dau 5 4 = 0,125mol. DBat s6 mol C>H, tham gia phan @ng

(1), (2) 1an lyot 1a 2x mol va 2y mol

C,H, 2%°¢, C,H,+ H, (1)
2X =5 X =» X
oMy s ol ok 2Hs (2)

2y — 2y — 4y
Hon hgp sau phan wng: C;H, 2x mol, C;H, 2y mol H; (2x + 4y) mol,
CoHeue [0,125-(2x + 2y)] mol.
C->H; + Br, - C,H,Bra; C>H; + 2Br; — C,H,Br;
Tacd me y + Me = Moy ang = 28x + 26y = 1,465 (*)

CH=CH + 2[Ag(NH;),JOH — AgC=CAgl + 4NH; + 2H,0 (3)
y =y

0,6
Tr(3) =>y= —— (**
( y 240 )
p—— x =0,05
Gidi hé (*) va (**) 1a dudc
y =0,0025

Hon hgp sau phan ing:

C,H; 0,1mol, C,H, 0,005mol H; 0,11 mol, C;Hey 0,02mol.
S3 mol hdn hdp sau phdn iwng: 0,1 + 0,005 + 0,11 + 0,02 = 0,235 mol
Thanh phan phan tram thé tich cdc khi trong hdn hgp sau phdn ng

9 1
v, = OL00% oo gy, = 000S100% o\
o 0,235 B 0,235
%V, = (21 +0,005.2).100% =46,80%; % V., = Mﬁ =8.51%
i 0,235 o 0,235
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Chuong VII.

HIDROCACBON THOM

A.

§46-47. BENZEN VA ANKYL BENZEN.
STIREN VA NAPHTALEN

TOM TAT Li THUYET

L. DINH NGHIA - DAC PIEM CAU TAO - DANH PHAP - TINH CHAT VAT LI

1.

IL

Pinh nghia: Hidrocacbon thdm 1a nhitng hidrocacbon trong phan tf ¢6 chita

mdt hay nhiéu vong benzen. Cong thifc phin tf chung cda ankyl benzen

C,Han_6 (n26). '

Pic di€m ciu tao

— S4unguyén t C trong phin tlf benzen & trang théi lai héa sp’.

— Ca sdu nguyén wf C va sdu nguyén tr H cia phdn uf benzen cing ndm
trén mot mat phang.

~ Céc géc héa tri biing 120",

Danh phéap : SG chi vi tri + t&n nhdnh + benzen.

~ Diénh s6 trén vong sao cho t8ng s6 clia cdc s6 chi C,H3
tén nhdnh 12 nhé nhat. 6 2

— Vitri 2 va 6 t€n vOng benzen doc 1a orto; vi tri 3 va 5 3
5 doc 1a meta; vi tri 4 doc la para. 4

Tinh chat vat i

Benzenva ankylbenzen 13 nhitng chit 10ng khdong mau, ¢6 mii thdm nhe,
khdng tan trong nudc nhung tan nhiéu trong cdc dung moi hiru co.

TINH CHAT HOA HQC

Benzen tuong doi dé tham gia phdn ng th€, kho tham gia phan @ng cdng va
bén vitng véi cdc chat oxi hoa.

. Phan d@ng th&

a) Phdn ung halogen héa Br

ot Fe (1
@ % Bty =Bt AL + HBr

Brombenzen
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b) Phdn itng nitro hoa NO,

@ + HNO; — 2% @ + H,0

Nitrobenzen

2. Phandng cdng

Céng Hy: @ + 3H, ——N'—‘—> O (Xiclohexan)

H()'{l(‘ C(,Hu + 3H2 "‘—N—L“t“[-'“‘*) C(,H;g
Cong Cly: CiH¢ + 3Cl, —=— CH«Cl, (Hexacloxiclohexan)
3. Phandng chay
2C¢H¢ + 150, —» 12C0O, + 6H,0

3 -
G0 =35, 5 nCo, + (n - HH0

CnHZn—(\ *

11 PIEU CHE VA UNG DUNG

1. Diduch&:  CHy(CH,),CHy, —*" 5 C.H, + 4H,
CH3(CH,)sCH; —%"— C4Hs— CH; + 4H,
C¢Hy + CH,=CH, —**— CHs~ CH,~CH,

2. Ungdung
- Benzen diing d€ 16ng hdp cdc monome san xuit polime. Ngoai ra benzen
con 1A nguyén li¢u dé€ sin xuit phdm nhudm, dude phadm, thude trir dich hai,..
- Toluen ding d€ san xuit thudc nd TNT.

IV. MOT VAI HIDROCACBON THOM KHAC CH=CH,
1. Stiren &
Cdng thite phdn e : CyHg Céng thitc cdu tao
Tinhchdat héa hoc:
CH=CH, H,-CH,
- (Ong H,: + 4H, _&L_,

- Cf)ng B['gi CﬁHj —CHZCHZ + Brz - C(,H5 _CH—?HZ

r Br
- Tringhgp:  nCH,=CH —"XF , (~CH~CH-), PS (Polistiren)
(,l‘ls C6H5

2. Napatalen: Cong thirc cdu tao

hodc hodc
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§48. NGUON HIDROCACBON THIEN NHIEEN

. DAUMO
1. Thanh phin ctia ddu mé : Phin I6n Ia cdc hidrocacbon. Ngoai ra con ¢d mot
lugng nhd chit hitu cd chifa oxi, nitd, luu huynh va rat it cdc chdt vo co.
2. Chung cat ddumo : Chung cit phan doan dé tich vi ching ¢6 nhit dd sdi khac nhau.
— Chung cit dudi 4p sudl cao va t,; < 180°C: Tach phian doan C-C,, C+-C,
khoi phdan doan Cs—C,,.
~ Chung cit dudi dp sudt thip va L > 400'C: Tdch 1dy nguyén li¢u cho
crickinh, ddu nhdn, parafin, nhya rdi dudng.
3. Ché& bié€n ddu mé biang phueng phap héa hoc
La bi€n d8i ciu tao héa hoc cia hidrocacbon ctia diu md nhdm muc dich
ddp dn nhu ciu v& s6 luogng, chdt lugng xang 1am nhién li¢u va nhu ciu vé
nguyén liéu cia héa chat.
Hai phuong phdp chii y&u diing dé ché héa ddu md va crickinh va rifominh
— Crdckinh: Crickinh 13 qud trinh bé giy phin tf hidrocacbon mach dai
thanh cdc phin tr hidrocacbon mach ngdn hon nhd tic dung nhiét
(crackinh nhiét) hodc cia xic tac va nhiét (crackinh xtc tac).
— Rifomink: Rifominh 12 qué trinh ddng xic tdc va nhict bién ddi cdu tric
cta hidrocacbon tir khdng phian nhanh thanh phin nhdnh, tir khong thdm
thanh thom.

Il. THAN MO
Hién nay chi c¢6 than béo (than md) dudc ding dé ché than coc va cung cap
mdt lugng nhod hidrocacbon.

B. KIEN THUC BO SUNG

QUY TAC THE VAO VONG BENZEN
— Né&u d vong benzen da ¢6 sin nhém diy electron nhy (-CH;, —-C,Hs, ~C3H;,
~OH, -NH,, ~OCHj,...) thi phdn (ng th& s& uvu tién vao vi tri ortho va para.

CH;, CH;
4 By —BECID Br + HBr
CH; ' CH;
+ Br, —Felan + HBr
CH; CH,Br Br

Pic biét: 4 Bry —A2ENED o @ + HBr
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NCu & vong benzen da ¢6 sin nhom hit electron nhu (-NO,, ~-CHO, -CN,
~COQOH,...) thi phan @ng th¢ s¢ wu tién vao vi tri mcta.
NO, NO,

botbe Ut (1
I BI) . o ) 7 I [lBl

C. MOT SO Vi DU MINH HOA

Vidu 1. Pit chay hoan toan m gam ankylbenzen X. Hap thu toan bj sdn phidm

chdy gom CO- va H-O vao binh dung dung dich Ba(OH)- du thu dicoc 15.76 gam
két tia, dong thot thav khéi luong binh tang 4,42 eam.

a) Xdc dinh cdng thitc phdn tie, cong thice cdu tao va goi tén X.
b) X, la mér dong phin cia X. Biét X, chi chitu mot nhém thé trén vong

benzen. Cho 21,2 gam X, tdc dung hét vai Cl- theo ti 1é mol 1:1 thu duoc hai sdn
phdm A va B vai ti 16 mol tuong ving 2:3. Xdc dinh ¢ong thitc ¢du tao va tinh khoi
luong cua A, B.

a)

-

Giai
CO;, + Ba(OH), dv — BaCO;d + H-0 (1)
0,08 « 0,08 = 1—5—22
197
= Neg, = 0,08 mol.
Ta co: Meo, + My o = Mpiohang

= 00844 + m, =442 m, , =09 (g) > ny 4 =0,05 mol.

Dit cOng thitc t§ng quit ciia X 13 C,Hs,_ ¢ (x mol)

.

CHar o+ 272 0, 55 nCO, + (n - 3)H,0 2)
X - nXx = x(n-3)
. nx =0,08 =0,01
Theo d& bai ta c6 ot
x(n-3)=0,05 n=8
Cong thifc phin tf cia X : CyH
Cong thl'rc_céi'u tao ctiz X:
CH
CH,-CH, CH;, CH; !
CH;
CH;
CH,
Etyl benzen |1,2-dimetyl benzen | 1,3-dimetyl benzen | 1,4-dimetyl benzen
' (o-xilen) (m-xilen) (p-xilen)
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CH,-CH;

b) Cdng thifc ciu tao cia X, @

A 13 san phim phu C¢Hs—CH,-CH,CI;

¢+ B a sin phd&m chinh C,Hs—CHCI-CHj.
Pat sd mol X, tham gia phdn &ng (3) va (4) lan ltgt 1a a mol va b mol
=a:b=2:3(¥%)

C¢Hs—CH,~CH; + Cl, —&%D 5 ¢ H.-CH,-CH,Cl + HCl (3)
d —>» a
C4Hs—CH,~CH; + Cl, —&D 5 ¢, Hs-CHCI-CH; + HCI (4)
b —> b
21,2
Tr3)va(4) =>a+b= "= (**
(3) va (4) 106 (**)
ey R a =0,08
Giai hé (*) va (**) ta dudc
b=0,12

Khdi lugng cia A: m = 0,08.140,5 = 11,24 (g).
Khdi lugng cia B: m = 0,12.140,5 = 16,86 (g).
Vi du 2. P6t chdy hoan toan m gam mét hidrocacbon A la dong ddng ciia
benzen, thu dugc CO- va H-O vdi ti 1é khdi lugng tuomg ing 77:18.
a) Xdc dinh cong thitc phdn tit, cong thic cdu tao va goi tén A.
b) Bdng phuung phdp hia hoc, hdy trinh bay cdch phdn biét A, stiren, benzen
dung trong ba lo mdt nhan khdc nhau.
¢) Cho A tdc dung vii Br- (askt) theo ti 1é mol 1:1 thu dugc sdn phdm X; cho A
tdc dung vii Br- (bt Fe, 1°) theo ti 1é mol 1:1 thu dugc sdn phdm chinh Y va Z.
Xdc dinh cong thitc cdu tao cia X, Y, Z va viét cdc phuong trinh héa hoc cia cdc
phdn ung xdy ru.
| Giai
a) Pat cong thic t6ng quat cla A 1a C,Hy, 6
CoHy ¢+ 22

02 S 4 HCO;; + (ﬂ & 3)H20

44n _ 11

———— = — >n=7
18(n-3) 18

Theo dé baita c6 mg 1my o =77:18 =

Cong thire phan i cia X : C;Hy
CH;

Cong thitc ciu tao cia X: (Toluen)

174 - earHOA HOC 11 NC



b) Ding dung dich KMnO; § nhi¢t dd thudng nhan bict dugc stiren vi siieen fain
mat mau dung dich KMnO,.
3C4Hs-CH=CH;+ 2KMnO, + 4H,0 — 3C.H; f(;H—{;HQ + 2MnO, + 2KOH
OH OH
Ding dung dich KMnO, dun néng nhian biét dugc toluen vi toluen lam mat
mau dung dich KMnO,. Mau con lai 1a benzen.
C¢Hs—-CH; + 2KMnO,; —» C¢H;—COOK + 2MnO- + KOH + H,O

KMnO, 1"

Hoac C¢Hs -CH; + 3[0] ——————— C¢H;-COOH + H,O
CH3 CHQBF

C) 4 Br2 {asku)(l:1) @ 4 HBr

Nhém CH; diy electron nén phan tng thé dinh hudng & ortho va para.

CH, CH;
b Bipy ~SURLLN o + HBr
CH; CH;
3 By el OB + HBr
Br

Vidu 3. Hai hidrocacbon thom A va B cé cong thite don gidn nhdt la CH. Biét
A tdc dung vdi H- theo i 1¢ mol n, :ny =1:3; B tdc dung vai H theo ti 1¢ mol
ng:n, =1:4.

a) Xde dinh ¢ong thite phin tit, cong thicc cdu tao va goi tén A va B.

b) Bdng phuung phdp hoa hoc, hdy trinh bay cdch phdan biét A va B dung
trong hai lo mdt nhan khdc nhau.

¢) Tit B bdng mdt phdn wng duy nhdt, viét phuong trinh phdn ng diéu ché va
goi tén mot polime théng dung.

Giai

a) A va B c6 ciung cong thitc don gian (CH),

A tdc dung véi H, theo ti 1&¢ mol n, :n, =1:3 = A ¢6 chira ba lién két

= n=6. Vay cOng thirc phan tif cia A: C¢He.

Cong thic ciu tao cta A : @ (Benzen)
Q w0

GBTHOAHOC 11 NC - 175



b)

oy
.

B tdc dung v8i H; theo til¢ mol n :n, = 1:4 = A ¢6 chira bdn lién k€t =

= n = 8. Viy codng thirc phan tr cia B: CyHs.
CH=CH2

Cong thirc cdu tao cia B : (Stiren)
CHZCHZ Hz-CH_;

-0
i 4H2 Ni.t

Dung dung dich Br; nhan biét du’dc B vi B 1am mat mau niu do cua dung
dich Br,. C¢H; -CH=CH, + Br, —» Cf,H]g -CH-CH;

r Br
T B di€u ch€ polistiren

nCH,=CH W Y (~CH;=CH-), PS (Polistiren)
C(,Hj Cf,Hj

. BAI TAP CAN BAN

BENZEN VA ANKYLBENZEN

. Hay dién chiz D (diing) hodc S (Sai) vao cdc ddu [ ] ¢ mbi cdu sau:

a) Benzen la m{t hidrocacbon khdng no. ]
b) Benzen la mit hidrocacbon thom. []
c) O benzen, 3 lién két doi ngdn hom 3 lién két dom. []
d) d benzen, 6 lién két cacbon — cacbon déu nhu nhau. [ ]
e) J benzen, 6 C tao thanh mét luc gidc déu. Iy
8) O xiclohexan, 6 C tao thanh mét luc gidc déu. []

Hdy cho biét vi sao ngudi ta biéu dién cong thite cdu tao ciia benzen bing mit

hinh luc gidc déu véi mdt vong tron ¢ trong.

Nhitng hop chdt nao dudi ddy cé thé va khong thé chita vong benzen, vi sao?

a) CgH(sCIg. b) C]()Hm. C) CQHHBFCL d) C[r)le(NO.?):.

a) Hdy viét cong thitc phdn tit cdc dong ddng ciia benzen chita 8 va 9 nguyén
i C.

b) Viét cong thitc cdu tao va goi tén cdc dong phdn ung vdi cdc cong thite tim
dwgc ¢ cdu a).

Viét cong thitc cdu tao cia cde hgp chdt sau:

a) Etyl benzen. b) 4-cloetyl benzen. c) 1,3,5-trimetyl benzen

d) o-clotoluen. ¢) m-clotoluen. g) p-clotoluen

Hay néu va gidi thich hi¢n tugng xdy ra trong cdc thi nghiém sau:

a) Cho benzen vao 6ng nghiém chita nudc brom, ldc ki roi dé yén.

b) Cho brom Iéng vao dng nghiém chita benzen, ldc réi dé yén.

¢) Cho thém bét sdt vao 6ng nghiém & thi nghiém cdu b) réi dun nhe.
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7. Dung cong thic cdu tao viét phuong trinh héa hoc va goi tén sdan phdm ¢ cdc
phdn ung sau:
a) Toluen + Cl., ¢i bot sdt.
b) Toluen + Cl., ¢é chiéu sdng.
c) Ervibenzen + HNO,, ¢o mdt axit sunfuric ddc.
d) Etvlbenzen + H-, ¢ xuc tdae Ni, dun ning.
8. Hdy phan biét 3 lo héa chdt khéng nhin chita benzen, xiclohexan va xiclohexen.
9. Hidrocucbon CyH,y khéng lam mdt mau nuidc brom, khi bi hidro héa thi
chuyén thanh 1,4-dimetyl xiclohexan. Hay xdc dinh cdu tao vi goi tén hidrocacbon
di theo 3 cdch khdc nhau.
10. MOt hoc sinh ldy 100ml benzen (D = 0.879g/ml, 20°C), brom léng (D = 3, ig/m[
a 20°C) va bot sdt dé diéu ché brombenzen.
a) Hay vé dung cu dé thuc hién thi nghiém do (xem hinh 7.3 va hinh 8.1).
b) Tinh thé tich brom cdn ding.
¢) D& hip thu khi sinh ra cdn ding dung dich chita toi thiéu bao nhiéu gam NaOH.
d) Hay dé nghj phiemg phdp tdch ldy brombenzen tit hon hop sau phdn ing, biét
rdng né I chat long, soi ¢ 156'C, D = 1,495¢/ml 7 20°C, tan trong benzen,
khong tan trong nuic, khong phdn img vdi dung dich kiem.
e) Sau khi tinh ché, thu dugc 80,0ml brombenzen (¢ 20°C). Hav tinh hiéu sudt
phdn wng brom hia benzen.
Hudng dan giai
1. a)S. b) b. ¢)S. d) b. c) b. g2 S.
2. Ngudi ta biéu di€n cong thitc ciu tao clia benzen bing mot hinh luc gidc déu
véi mdt vong tron & trong Vi :
~ Sdu nguyén ¥ C trong phin t benzen & trang thdi lai héa sp’.
~ C& sdu nguyén tf C va sdu nguyén & H cla phin (& benzen cing nim
trén mot mat phing.
~ Cic lién két C-C ¢6 do dai bing nhau.
~ Cic géc héa tri bing 120", !
3. D¢ hinh thanh mdt vong benzen phai cin 4 lién kél 7t Mot lién két 7t dong
dé 1am vong (mot vong tuong tng vdi mot lién kétm) va 3 lien k€t nt con lai
ndm trong vdng. Nht vdy mot hgp chdt chia vong benzen sé& ¢6 s§ lién két
n 13 thi€u 12 4.
Hdp chit chifa vong benzen 1a CygHqCl, va CioH,2(NO,),.

Do bt biohda: CiHClycé k= (1 +v) = —;—(2.8 +2-8)=5

C](;H|2(N02)2 cok= (n + V) = -;'—(2 10+2 - l4) =4
Hdp chdt khong chita vong benzen 1a C,oH,sva CyH,,;BrCl
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Po batbdohda: CyHyscé k=(n+v) = ?12—(2.10+2- 16)=3<4

C«)H]4B[‘C1C(’) k‘—"(T{+V)= -;—(924—2— 16):2<4

4. a) Cong thitc chung cia diy ddng ding benzen 12 C,H,,_¢ (n > 6).
Cong thitc phin tif cdc dong ddng cla benzen cin tim 1a CyH, va C,H)a.
b) Cdng thifc cdu tao cia CygH,, :

CH (B ]
CH,CH, CH, :
CH;
CH, CH;
Etyl benzen o-xilen (1,2- m-xilen (1,3- p-xilen (1,4-dimetyl
dimetyl benzen) | dimetyl benzen) berzen)
Cong thitc cau tao cia CyH,, :
CH,-CH,-CH, CH,-CH-CHj;4 2Hs
CH,
Propyl benzen Isopropy! benzen 1-etyl-2-meryl benzen |
2H5 ZHS CH
CH.
CH
3 CH, CH;
1-etyl-3-metyl benzen | 1-etyl-4-metyl benzen | 1,2,3-trimelyl benzen |
CH; CHJ
jol
CH
CH, e !
1,2,4-trimetyl benzen | 1,3,5-trimetyl benzen

a) b) 2Hs
@/ CH,-CH;
Cl

Etyl benzen

o) CH,

Cl

o-clotoluen
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4-cloetyl benzen

) CH;

Cl

m-clotoluen

c) CH,

H,C CH,

1,3,5-trimetyl benzen
g .

C

a
p-clo luen



6. a; Benzen khong tdc dung vdi nude brom. Vi vay khi cho benzen vao 6ng
nzhiém chia nudc brom, 3¢ ki rdi d€ yén. Chat Idng trong dng nghiém sé
tach thanh hai 18p: Ldp chat 1ong trén 1a dung dich brom trong benzen ¢6
mau vang (phan nay do benzen tan trong brom tao nén), 16p dudi 1a nudc
tong sudt.

b, Benzen khong tic dung v3i nude brom 16ng. Tuy nhién khi cho brom 16ng
vio ong nghiém chita benzen, 1ic rdi dé yén. Mau brom s€ nhat di do
benzen tan trong brom long.

hot Fe !V (1:1) Br
Ot Fe,t (1
¢) + Br, h > @ + HBr

7. Vé nguyén tdc dé bai phdi bdo ti 1&¢ mol, & diy dé bai khong bdo nén gid st
ti1é mol d diy gitta toluen va Cl, 1a 1:1.
CH,

@)

H;

. Cl
@ ¢ (] e @( +HCl
CH, CH,;
@ 5 Gl =Bl D @ + HCl
CH, CHZCI

@ + [l oS @ + HCl
Hs
+ HNO; —25000 4 +H20

CgHs

H,80, (kD)

+ HNO;

+ H20

2
+3H2—)é

8. Dunz dung dich Bry/CCl, nhin biét du’dc vi n6é 1Am mat mau dung dich Br,.

w0

Diirg HNO+/H,SO, dic nhin bi€t dugec C¢Hg vi né tao chit 1dng mau vang c6
mithdm hanh nhian (C¢HsNO,). Miu cdn lai 1a C¢H,,.
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NO,
@ + HNO, 1804, + H,O
9. CkHgco k = %(2.8 +2 - 10) = 4. C4H,; khong lam mat mau dung dich brom

= CygH o 12 hgp chit thom, ngoai vong benzen khong ¢6 lién két C=C
CyH)o bi hidro héa tao ra 1,4-dimetyl xiclohexan.
CH,

Vay cong thitc cau tao cia CgH 12

CH;
1,4-dimetyl benzen hodc p-metyltoluen hodc p-xilen

10.b) m¢ , = 0,879.100 = 87,9 gam = n¢ ,, = 1,13 mol

o Br
@ + Br, bot Fe,l" (1:1) >©( + HBr (1)

1,13 > 1,13 - 1,13
1,13.16
T (1) = n, =1,13mol = vBr: = —g—l_o = 58,32 (ml)
¢) T (l) = nyg, = 1,13 mol
HBr + NaOH — NaBr + H;0 (2)
1,L13—> 1,13

T (2) = NNaoH = 1,13 mol = My,0H = 1,1340 = 45,2 (g)

d) Cho hén hdp sau phdn @ng gdm C¢HsBr, HBr, C¢He 4, v2 Br; du tdc dung
v6i dung dich NaOH lodng. HBr va Br, tdc dung v8i NaOH, chiét thu
dugc hdn hap gdm CeHsBr va CeHe ov. Chung cit khodng 80°C, CqHs bay
hdi thu dugc CqHsBr (CsHsBr ¢6 nhiét do s6i 156°C).

€) S8 mol C¢H, ban dau 1a 1,13 mol.

Khéi lugng CqHsBr thuc t€ thu dvgc:

mc y 5, = 80.1,495=119,6 (g) = n¢ } 5, = 0,76 mol.
T (1) = S& mol C¢Hg da phan itng 12 0,76 mol
Hiéu suit phdn ng brom héa benzen:

| J
H% = ™" 100 = 52?.100:67,26%.

nban diu '

IL. STIREN VA NAPHTALEN
1. Ba hoc sinh viét cong thicc cdu tao cia naphtalen theo ba cdch dwdi ddy va
déu cho 1a minh diing, ban sai. Y kién ciia em nhu thé nao?

e (B) (C)
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2.

. Bahocsinhd

Hay viet cong thice cdu tao ciia cde chdt sau:

ajo-clostiren, m-nitrostiren, p-flostiren.

b) a-clonaphtalen, metvinaphtalen, 2-nitronaphtalen, I-flonaphtalen.

Khi cho stiren tdc dung vai brom co mdt bot Fe nguoi ta thu dugce hon hop 3

chat co cong thice phan tiw CyHBr.. Hav viét cong thite cdu tao cua chiing va

cho biet dd xdy ra cdc phdn wng nao?

Axit phtalic CsH,O4 dung nhiéu trong sdn xudt chdt déo va dugc pham dugc

ditu ché nhu sau: Oxi héa naphtalen biang O- vdi xic tdc V.05 ¢ 450°C réi

cho sdn phdm tdcdung vii nude. Hay ding cong thiee viét so do phdn ing.

Chi diing mét thuéc thit, hdy phén biét cdc chdt trong cdc nhom sau, viét so

di phdn tng xdy ra: .

a) Benzen, etyl benzen va stiren. b) Stiren, phenyl exetilen.

Trong cong nghiép, dé dieu ché stiren ngudi ta lam nhu sau: Cho etilen phdn

wng vai benzen ¢o xic tdc axit thu dc etyl benzen rdi cho etvl benzen qua

Xuc tde ZnO nung nong.

a) Hay viét phuong trinh héa hoc cia phdn ing xdy ra.

b) Hdy tinh xem tir 1 tdn benzen cin ti thiéu bao nhiéu m’ etilen va tao thanh
bao nhiéu kg stiren, biét rang hiéu sudt moi giai doan phdn img déu dat 80%.

Huéng dan gidi

&u diing. Cong thic cau tao cua naphtalen

hoic hoic
! - H--CHZ
CH=CH, H=CH;
of
NO,

F I
o-clostiren m-nitrostiren -flostiren
Cl F

oo | ™| @O | BB

a-clonaphtalen| B-metyl naphtalen | 2-nitronaphtalen | 1-flonaphtalen |

a)

CH=CH, HBrCH,Br

+ Br, —»

HBrCH,Br CHBr-CH,Br
5 0 Br
+ B, — A EEE UK 5 + HBr

F]
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HBrCH,Br CHBr-CH,Br '
+Br, bot Fe 0 (1) N + HBr

Br

HBrCH,Br CHBr-CH,Br

Br

Phdn @ng cdng, phdn @ng thé.
4. S¢ db diéu ché€ axit phtalic.

O, (kk) HZO COOH
VouRre O COOH

O | Axit phialic

S. a) Diuing dung dich KMnO,
Stiren 1Am mat mau KMnO, & nhiét do thudng

3C6H5—CH CH, + 2KMnO, + 4H20 —> 3C6H5—?H—- H, + 2KOH + 2Mn01
OH OH

Etyl benzen 1Am mat mau KMnO, khi dun néng
CoHy—CyH; —SMIOHBORINWE , ¢y COOK.

b) Ding dung dich AgNO/NH; nhin biét dugc phenylexetilen vi tao ra két
tia vang nhat.

CeHs—C=CH + [Ag(NH,),J(OH) —» C¢Hs-C=CAg{ + 2NH; + H;0.

H,CH,
6. 2) @ + CH,=CH, %, )
HzCHx CH=CH2
ZnO to + HZ (2)
108

b) T (1)tacé ncy, =ncy, Ty = 12820,51 mol

Soddhgpthitc: C¢Hs — C,H, —  CgHy
78(g) —>224lit - 104 (g)

1000 (kg) —>» x lit? —22=2% 5 v kg?

10°.22.4

Thé tich C,H, cin ding d dkic: x = =287,18 m’

S ) 10%.104 80 80
Khoi lugng CyHg thue té thu duge: y = = 853,33 (k
ong Cghig thi JC Yy = 78100 100 (kg).
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Chuong VIII
DAN KUAT HRLOGEN - ANCOL - PHENOL

§51-52. DAN XUAT HALOGEN CUA
HIDROCACBON - LUYEN TAP

A. TOM TAT Li THUYET
I. KHAINIEM
Khi thay nguyén t¢ H ctia phan tr hidrocacbon bing nguyén tr halogen ta
dugc din xud't halogen cla hidrocacbon.
Vi du : CH;-CH,Cl, CH,=CH-CH,Br, CICH,-CH,)Cl,....
Il. DANH PHAP
1. Tén thdng thudng
Vi du : CHCl; (clorofom), CHBr; (bromofom),...
2. Tén gdc - chic: Tén goc - chitc = Tén gdc hidrocacbon + halogenua
Vidu: CH,Cl,, CH,=CH-Cl, C¢H;CH,Br,...
metylenclorua vinylclorua benzylbromua
3. Tén thay th&:
Tén thay th€ = S& chi vi tri halogen — t&n halogen + tén hidrocacbon
Vidu: CICH,-CH,)CI, CH;-CHCI-CHCI-CH,CI,...
1,2-dicloetan 1,2,3-triclobutan
1L TINH CHAT VAT Li
— @ nhi¢t d6 thudng, cdc din xudt halogen c6 phin ti¥ kh&i nhd 12 chit khi;
din xuit c6 phan tir khéi 18n hon & thé 1dng ning hon nudc hoic rin.
~ C4c dan xuit halogen khong tan trong nudc, tan trong dung mdi khong
phan cuyc.
- Dan xuat halogen c6 hoat tinh sinh hoc cao.
IV. TINH CHAT HOA HQC
1. Phin ¢ng thé nguyén t& halogen bing nhém -OH
CH,-CH,Cl + NaOH —— CH;-CH,0H + NaCl

CeHsCl + 2NaOH —2E€X0um_y . HONa + NaCl+ H,0
Dbic biét vdi anlyl halogenua, phan {ng xay ra khi dun véi nuc sbi .

R-CH=CH-CH,X + H,0 —°— R-CH=CH-CH,OH + HX
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CH,=CH-CH,Cl + H,0 —"— CH,=CH-CH,OH + HCI
2. Phdn @ng tach hidro halogenua
CH,—CH,Cl + KOH —S%%" 4 cH,=CH, + KCl + H,0
Phdn \ng khif tudn thi quy tdc Zai-xep
CH;-CH,-CH-CH; —SM%Y | CH,-CH,~CH=CH, + KCl +H.0
| (sdn pham phu)
CHy-CH,-CH-CH, CHOH® . CH;~CH=CH-CH; + KCI + H,0
Cl (sdn pham chinh)

3. Phdn @ng véi Mg
CH;-CH-Br + Mg —“" , CH,-CH,~Mg-Br
V. UNG DUNG

— Lam dung mdéi: CH,Cl,, CHCl;, CCL,...
- Lam nguyén liéu cho t8ng hdp hitu cd.

§53-54. ANCOL

I. DINH NGHIA - BAC ANCOL - DANH PHAP - TINH CHAT VATL|
PONG PHAN

1. Pinh nghia : Ancol 14 nhitng hgp chit hitu cd trong phdn tf ¢6 nhém hdroxyl
—OH lién k€t tryc ti€p vdi nguyén tir cacbon no clia gdc hidrocacbon.
Vi du: CH;—OH, CH,=CH-CH,0H, C¢Hs—CH,0H

2. Béc ancol: Tuy theo nhém chitc ~OH lién k&t v3i cacbon bic ndo tacé bic
ancol tuong ang.

Tong qudt Vi du Bdc ancol
R-CH,0OH CH;-CH,-OH Bic |
R-CH-R' | CH;-CH-CH,-CH,; Bac 2
OH H
g' CH; Bic 3
R-C-R" CH3—b—CH2—CH3
bH H
3. Danh phdp
— Tén thong thudng: Ancol + ankyl tuong @ng + ic
— Tén thay th€ :

+ Chon mach chinh 12 mach dai nhdt c6 chira-OH .
+ Ddnh s6 thi ur trén mach chinh sao cho cacbon mang—OH ¢6 s3 thd nhat.
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+ Go1tén:

IS6 chi vi tri nhanh — Tén nhdnh + tén mach chinh-S6 chi OH—ol
Chii ¥ . T¢n mach nhdnh goi thco goc ankyl, s6 nhom thé gidng nhau 2
doc 1a (di); 3 doc 1a (tr1): 4 doc 1a (tetra),... Gitra sO va sO ¢ dau =, giira
chit v s6 ¢6 dau “-",

 Congthie Tén thuing Tén thay thé
CH;-OH Ancol metylic Metanol
CH;-CH,-OH Ancol etylic Etanol
CH;-CH,-CH,-OH Ancol propylic Propan-1-ol
CH;- CH-OH Ancol isopropylic | Propan-2-ol
CH,
CH;~CH,-CH,-CH,-OH | Ancol butylic Butan-1-ol
CH;-CH-CH,-OH Ancol isobutylic 2-metyl butan-1-ol
CH,
CH,-CH, Etan-1,2-diol
bu bu (Etilenglicol)
CH--- H-—(FHZ Propan-1,2,3-triol
(SH H OH (Glixerol)
qu-CH;—CHz Propan-1,3-diol
OH H
}‘Ig‘-?H*CH; Propan-1,2-diol
H OH
CH,=CH-CH,OH Ancol alylic Propenol

4. Tinh chat vat li
Céc ancol ¢6 s8 C tiy mdt dén ba tan v6 han trong nudc. Céc chit thudc cling
diy ddng ding, tinh tan trong nu6c ti 1& nghich véi khdi lugng phian tr (Khi
s6 C ting 1én thi dd tan gidm).
— Ancol tao dugc lién k€t hidro véi nudc nén ancol tan nhiéu trong nudc.
Vi du: CHs~CH,OH tan trong nudc td6t hon CH;-0O-CHj; vi CH;-CH,OH
tao dugc lién k€t véi nu6e gidp né phan tdn trong nudc.

.(')uH ﬁ',)—H...
C,H; H

— Ancol tao dugc lién két hidro v8i nhau nén nhiét d6 néng chay, nhiét dd
sOi cla ancol déu cao han so vdi hidrocacbon, din xuat halogen hoic ete
c¢6 khdi lvgng mol phan tit chénh l1éch nhau khong nhiéu.
Vi du: CH3;—CH,0H cé nhiét d3 sdi cao hon CH;-O-CHj; vi cdc phin tir
CH,-CH,OH tao dugc lién két v8i nhau gitip né rang budc chit ché vdi
nhau din dé&n nhiét do soi cao.
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...Q—H ...(P—H...
C.H; C.H;
5. Pdng phin
— Débng phan mach cacbon.
— DPbng phan vi tri nhém chitc: do sy thay ddi vi tri nhém —OH.
— Dong phin chifc: Do sy khdc nhau vé nhém chic. BPong phin chic cla
ancol la ete.
IL. TINH CHAT HOA HQC
Xét tinh cha't héa hoc cia ancol etylic CH;—~CH,OH
1. Phan &ng th& H cia nhém -OH
a) Vi kim logi kiém: (Na hoac K)
2CH;-CH,0H + 2Na — 2CH;-CH,ONa + H,T
Mudi ancolat 13 chit rdn, tan vio nudc bi thily phin hoan toan tan thanh
ancol va dung dich kiém.
CH;-CH,0ONa + HOH — CH;-CH,0H + NaOH.
CH;0K + HOH — CH;0H + KOH.
b) Phdn ung cia ancol da chitc vdi Cu(OH),

CH, - OH CH,-OH HO-CH,
| l N |
2CH-OH + Cu(OH), » CH-O—Cu-\o -CH +2H,0
| ; l
CH, -OH CH,-OH H-0- CH,

2. Phin dng th& nhém —OH ancol
a) Phdn ing vdi axit

CH;-CH,OH + HBr — CH;-CH,Br + H,0

CH, - OH CH, - ONO,
| !

CH-OH + 3HONO, - CH-ONO, +3H;0
1 |

CH, - OH CH, - ONO,

b) Phdn itng vdi ancol (phdn ung ete hia)
CH;-CH,OH + HO-CH,-CH;, —*2%¢ y CH,~CH,0CH,-CH, + 4,0

140°C
3. Phan dng tich nuée tao anken (olefin)
CH;-CH,0H H80ei®0’c o CH,=CH, + H,0
Quy tdc Zai-xep: Nhém —~OH wu tién tdch ra cang véi H d nguyén ti C bic
cao hon bén canh d€ tao thanh lién két doi C=C
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4. Phan &ng oxi hoa
Oxi h6a khong hoan toan
+ Ancol bac mot bi oxi héa nhe thanh andehit
CH,-CH,OH + Cu0 —“— CH,~CHO + Cu + H,0
Andehit
+ Ancol bac hai bt oxi héa nhe thanh xeton
CHr?H CH; + CuO ——--—> CHx—ﬁ: CH; + Cu + H,O
OH
Xelon
~ Oxi héa hoan toan (chdy): CHy—CH,OH + 30, —"— 2CO, + 3H,0
111 PIEU CHE VA UNG DUNG
1. Diéuch&
a) Trong phong thi nghiém
Thiy phan din xudt halogen trong dung dich ki€ém
CH;-CH,Cl + NaOH —“—> CH;-CH,0H + NaCl
b) Trong cong nghiép
~ Diéu ché etanol trong cong nghiép
Hidrat héa etilen:  CH,=CH, + H,0 —5%3%C , oy CH,0H
Lén men tinh bdt:  (CeHoOs)y + nH,O —4™ 5 nCeH;,06
CeH;,0f —™ 3 2CH,-CH,O0H + 2CO,7T
~ Diéu ché metanol trong cdng nghiép
CH, + H,0 —22_y CO + 3H,

Zn0.CrO,

CO + 2H, -——-—) CH;0H

400°C, 200 atm

2CH; + 0, —<» 2CH,0OH

200°C, 100 aim

§55-56. PHENOL-LUYEN TAP PHENOL, ANCOL

I. PINH NGHTA- PHAN LOAI- PAC PIEM CAU TAO-TiNH CHAT VAT Li

1. Pinh nghia: Phenol 13 nhitng hdp chdt hitu c¢d trong phédn tif ¢c6 nhém ~OH

lién k&t tryc ti€p vai nguyen tir cacbon ctia vong benzen
CH,

2. Phén loai
OH
Phenol don chic : @ @ O
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OH OH

Phenol da chiic : OH , @
OH

3. Pic diém ciu tao
~ Nhém ~OH ddy electron vao vong benzen nhd hi¢u ting -
lién hgp p- 7 (electron trén phin 1dp p cia nguyén wr O O-H
va lién k€t 7 clia vong benzen) 1am cho vi tri 2,4,6 (ortho,
para) giau electron, phan (ng th& wu tién tai cdc vi tri nay.
— Vong benzen hit electron lam méit d6 electron trén
nguyén tf O giam = Lién k& -O-H phin cyc manh
=> Phenol ¢6 tinh axit tuy y&u, khong lam déi mau quy.
4. Tinh chat vatli
La chdt két tinh khéng mau, ¢6 mui dic trung, ndng chdy & 43'C, rat doc, it
tan trong nudc & nhiét do thudng, nhung tan nhi¢u trong nudc néng & 66°C.
111. TINH CHAT HOA HQC
Trong phén tir phenol ¢c6 nhém —OH nén phenol ¢6 phdn ¢ng thé nguyén r
H cia nh6m -OH. Mit khdc, do c¢6 vdng benzen nén phenol ¢On ¢é phén
ng th& brom vao vdng benzen.

1. Phan d@ng cia nhém -OH (tinh axit ciia phenol)
a) Vdi kim logi kiém: 2CHsOH + 2Na — 2C(H,ONa + H,T
Natriphenolat
b) Vi dung dijch bazo (kiém): Khac véi ancol, phenol dé phdn @ng vdi bazy,
Khi cho phenol & dang rdn hoic néng chdy vao dung dich NaOH, phenol
tan dan, dung dich tr& thanh trong sudt:
C¢HsOH + NaOH — C¢Hs;ONa + H,O
CsHsONa + CO; + H,0 —» C¢HsOH + NaHCO;

2. Phan ifng ciia nhin benzen

a) Vdi dung dich brom: Tham gia phdn @ng th¢ dé hon so v4i benzen va
hidrocacbon thdm (do nhém —OH da dnh hudng dé€n gdc CeHs).
Vdi nuic brom: Benzen khong tdc dung vdi dung dich brom, cdn véi
phenol do 4nh hudng ciia nhém —OH dén gdc phenyl C¢Hs— (nhém —OH
diy electron vao vong bezen nhd hiéu ¢ng lién hgp p- 7 ), nén phin dng
th€ brom vao phenol xdy ra dé dang. Nh6 nude brom vao dung dich phenol,
két tha err(:ﬁ—{xuﬁ'l hién tfc thdi = P())z‘g 14 phan ng dé nhén biét phenol

B Br
+ 3Br, - ! +3HBr

. 24.6-tribromphenol (mau tring)
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Vit gon : C,HsOH + 3Br, —» C.H-Bry(OH)Y  + 3HBr
b) Vit dung dich axit nitric:

OH OH

Cv‘ + 3HONO, —":59% , OaN NO: | 31,0

NO,
2,4,6-trinitrophenol (mau vang)

Viét gon : CeHsOH + 3HONO, —=2% 5 C(H,(NO,);(OH) + 3H,0.
IV. PIEU CHE VA UNG DUNG
1. Diéu ché
€A C R L CHTCE:) 5 C,H;OH + CH;COCH,
2. Ung dung: Lam nguyén liéu diéu ch& nhua phenolfomandehit, dugc phim,
phZm nhudém, thadc no,..
B. KIEN THUC BO SUNG
. b) CON

1O, (kk):2)H,SO

ancol nguyén chit

Do cdn=

dung djch ancol

ancol nguydn chat

V61 V,neo nguyén chit + Vosae = Vdung djch ancol » D=
ancol nguyén chit
Saa xudt ancol etylic tiY tinh bdt hoic xenlolozd nén chuyé~ vé& sd dd hop
thic, 1ap quy tdc tam sudt d€ thuan tién viéc tinh todn.
(CeH,40s), + nH,0 —4 5 nCqH,,06
nC¢H 205 —***— 2nCH;~CH,OH + 2nCO,T
(C¢H,00s), + nH,0 —*— 2nCH;-CH,OH + 2nCO,T
deﬁ hdp thuc: (CﬁHmOj)n 4 2ﬂCH3—CH20H
Il. ANCOL KHONG BEN
Kh vié€t cong thifc ciu tao cla ancol cin chi ¥ hai trudng hgp khong bén
cli: ancol sau diy
1. Mt C khong dugc vira mang ndi d6i C=C vira mang nhém —OH
Trong trudng hgp niy ancol khong bén sé hd bi€n thanh andehit hoic xeton

tdy thudc vao ciu tao cla ancol.
— Hb bi€n tao andehit
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Tdng quat

Vidu

R-CH=CH-OH <= R-CH,-CHO

|

CH,=CH-OH = CH,-CHO

— Hd bi€n tao xeton

Téng quit

Vi du

R—(|I= R'= R—?—R" (véiR"=R'+ 1)
OH O

CH;CH,~C=CH, = cmcmicF&E
OH O

2. Mot C khong duge mang tir hai nhém —OH trd 1én

Theo diéu kién nay mot C chi dugc
mot C mang tir hai nhém —OH trd

gin mot nhém ~OH. Trong trudng hdp
Ién, ancol khdng bén s& hd bién (1dch

nudc) thanh andehit hodc xeton tuy thudc vao ciu tao cda ancol

4 HO bién tao andehit

Tdng quat Vidu

R—FH—OH <= R-CHO + H,O CH3—~(IZH—OH < CH3-CHO + H,0
OH OH S
4 HO) bién tao xeton -

TOng quét Vi du ]
’ CH;

Rm(‘I—OH = R—ﬁj— R"+ H,O CH;CH2-¢—~OH = CH;CH;—%»~CH3+HQO

OH OH o

111. CONG THUC CHUNG CUA MOT SO DAY PONG PANG CUA ANCOL
1. Ancol no don chifc mach hd :
C.H3,.10H < C,H,,,,0hodc ROH (n > 1)
2. Ancol don chitc mach hd c6 mot ndi doi -
C,H,,_ 0OH < C,H,,0 hoic ROH (n > 3)
3. Ancol no da chifc (ancol no)
C.Hz1+2-m(OH),, © C,H3,,20 hodc R(OOH), (n > m > 2)
IV. NHAN DINH Vf*l M()T 86 ANCOL PAC BIET
1. Ancol tich nudc tao anken (olefin) 1a ancol no don chirc.
— Téng quit: C,Hy,, (OH M0’y C H,  + H,0
— Quy luit : Ancol bic cao tdch nu6c tuan thi quy dc Zai-xep.
— Vi du: Pun butan-2-o0l vdi H,SO, dic 170°C. X4dc dinh sin phim chinh
phu tao thanh.

CH;—CHzmﬁ3H~—CH3 H80,8c170°¢  CH,—~CH,~CH=CH, + H,0

OH (sdn pham phu)
CH;-CH,-CH-CH; H,50,436170°C y CH;-CH=CH-CH; + H,O
H (san phim chinh)

2. Ancol chdy cho ny 5 >n¢q, la ancol no.
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— Fhuong trinh phdan Ung chdy
Ancol no don chie:  C,H,,.,,0 + —35— 0, » nCO: + (n + HH,O

-
Ancol no da chie: C,H,.,0., + @%—J}}—) 0> -5 nCO; + (n + 1)H-O

— Ghinhd : Dyneol = By,0 ~Aeo,

3. Ancol ddn chifc oxi héa cho sin pham trang gudng 13 ancol don chitc bac
mot
~ Ancol no don chic bac mot
C,Han, ,CH,OH + CuO —> C,H,,,,CHO + Cu + H,0
CH,-CH,0H + CuO0 —"— CH;~CHO + Cu + H,0
— Ancol ddn chidc bic mot
R-CH,0H + CuO0 ——» R-CHO + Cu + H,O
CH,=CH-CH,OH + Cu0 —“— CH,=CH-CHO + Cu + H,0

4. Ancol hoa tan dudgec Cu(OH); tao ra dung dich xanh lam trong su6t 1a ancol da
chite ¢6 it nhat hai nhém —OH g4n trén hai C k€& can.

CH, - HO CH,
CH,OH
I
Viau: 2CHOH +Cu(OH)2—> L\O + 2H,0
| CH, ~OH ?H
CH, CH CH

i K}

V. ANCOL TACH NUGC

1. Ancol tich nudc tao anken (olefin):

a) Ancol tdch nudc tao mot olefin duy nhit thong thudng 12 ancol biac nhit,
rhung ciing ¢6 khi ancol bac hai hodc ancol bic ba do c¢d cdu ciia mach
cacbon dic biét.

Ancol bic mdt tdch nudc tao mdt olefin

CH;-CH,-CH,-CH,0H _tu:0ste0’¢ y CH,_CH,~CH=CH, + H,0.
“rong trudng hdp nay nhém -OH sé& tdch ciing v8i mot nguyén tlr H cia
cacbon k€ cidn ma thdi. Vi viy c6 nhitng ancol no ddn chitc bac mot do
mach cacbon dic biét khong tham gia phan {ng tdch nudc tao anken trong
chuong trinh phd thong.

CH;
el - CH3—<:—CH20H

CH;
Ancol ndy khong tham gia phdn d@ng tich nuéc tao anken vi C k€ cin
thong con H d€ tich cing nhém —-OH
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Ancol bac hai tdch nudc tao mot olefin: Do nhém —OH ndm & vi ui d6i

xitng nén trong trudng hop nay chi tao duge mot olefin khdong ké ddng

phin cis-trans.

CH3;-CH,-CH-CH,-CH; M:Xuwi0'¢ o CH,~CH=CH-CH,-CH; + H,0.
H

Ancol bac ba tich nudc tao mot olefin: Trong trudng hgp niy ba nhém

ankyl gdn v38i C mang -OH 13 gidng nhau nén chi tao ra dudc mot olefin.

?H} CH!
CH;-C-CH, —Xudellt, CH;—&‘:CHZ + H-0
H

b) Ancol tich nudc tao hdn hdp hai olefin (khdng ké ddng phin cis-trans)
thong thudng la ancol bac hai, nhung ciing ¢6 khi ancol bic ba do mach
cacbon dic biét.

Vi du : Ancol bic hai tdch nudc tao hai olefin

CH;-CH,-CH,-CH-CH,; 3¢ cH, CH,-CH=CH-CH; + H,0

H (s&n phdm chinh)
CHrCHZ_CHZ-((})HﬁCH3 Hp80 e 0°¢ o CH,—CH,~CH-CH=CH; + H,0
H (sén phim phuy)
Ancol bac ba tdch nudc tao hai olefin
CH, (I:H3
CH;-C-CH,-CH; Hu8un'c o CH,=C-CH,-CH; + H,0
H (sin phdm phu)
cHs cH
CH;-C-CH,-CH; M:8%n'c . CH,-C=CH-CH; + H,0
H (sdn phim chinh)

¢) Ancol tdch nudc tao hdn hgp ba olefin thong thudng 13 ancol bic ba
(khong k& ddng phan cis-trans), nhung ciing c6 khi 1a ancol bac hai. Trong
trudng hgp ndy, ancol bdc hai tdich nudc trén nguyén tic van tao hai
olefin, nhung trong d6 ¢6 mot olefin tao dugc ddng phin cis-trans nén
dugc tinh 12 ba olefin.
Ancol bac ba tich nudc tao ba olefin.
CH; CH,
CH;—Cqu(‘Z—CHz—CH;_——CH3 HSOGIGTANE o CH;—CHg—é=CH~»CHZ_CH3 + H,0
H

CH; ?H;
CH]“CHZ“(‘!“‘CHZ—Cﬂz"CH3 Hlm‘uc"wf&} CH3—CH=C—CH2——CH2~CH3 + H;,O
OH
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CH,-CH, CH,~CH,;

CH;-C--CH,-CH,-CH, - H23udetv'c o CH,=C-CH,~CH,~CH; + H,0O
H
Ancol bac hai tdch nudc tao ba olefin
CH;-CH,-CH-CH, —#20# ¢, oy CH, CH=CH, + H,O (sin phm chinh)
H
CHi-CH,~CH-CH, —3u8070¢ y oy CH=CH-CH, + H,0 (sén phiam chinh)
OH
CH;-CH=CH-CHj; ¢6 ddng phin cis-trans

H\C_C/H H\C._C/CH3
H,C - \CH3 H;C - \H
cis-but-2-en trans-but-2-en

Nhv vay tdng s& ddng phan & diy dudc tinh 13 ba.
2. Ancol tich nuéc tao ete
Ghi nhg:
~ Ne&u c6 n ancol khdc nhau dugc dun vé8i H,SO, dic & 140°C sé& thu dudc s&
ete t6i da 1a n.(n +1):2

- Znancnl:' 22 nH:O

= My, hdp ancol = Mpan hep ete + Mpyac (dlﬂh IU@[ béO todn khﬁ’l lUdﬂg)
V1. PHAN BIET PHENOL VA ANCOL THOM

1. Phenol : Phenol 1a nhitng hgp chit hitu cd c6 nhém —OH (hidroxyl) lién két
trirc ti€p v&i nguyén tlt C clia vong benzen.
Chat tiéu biéu va quan trong nhit C¢HsOH (thudng goi 12 phenol)

OH OH OH H
@ or" @
CH; H,

Phenol o-cresol m-cresol p-cresol

2. Ancol them : Ancol thdm 13 nhitng hgp chit hitu c¢d c6 nhém —OH (hidroxyl)
lién k€t v8i nguyén tir C nhdnh cia vong benzen.

Oroven s
Ancol benzylic
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VIL. ANH HUGNG QUA LAI GIUA NHOM -OH VA VONG BENZEN
— Benzen khdng tdc dung dudgc vdi dung dich Br,, nhung phenol tic dung dé
dang v6i dung dich Br, - nhom -OH dnh hudng 1€n nhin benzen.
— Ancol etylic khong tdc dung dudc vdi dung dich NaOH nhung phenol tdc
dung dudc v6i dung dich NaOH — nhan benzen anh hudng 1én nhém -OH.

Két ludgn : Nhém - OH va nhan benzen c6 4nh hudng qua lai l1dn nhau,
tao nén tinh chi't héa hoc dic trung cla phenol.

C.MOT sO Vi DY MINH HOA

Vi du 1. Pét chdy hoan toan ancol don chice X thu duge CO: va H-O vdi ti I¢
Meg, 1My o= 55:27.

a) Xdc dinh céng thicc phdn tt, cong thitc cdu tao va goi tén va cho biét bdc
cua ting ancol.

b) Pun cdc ancol bdc hai cia X véi H.SO0, ddc ¢ 170°C. Viét phuong trinh héa
hoc ciia cdc phdn ung xdy ra va xdc dinh sdn phdm chinh phu tao thanh néu cd.

c) X, la cdc dong phdn ancol ciia X. Biét ring X, khdng tham gia tdch nudc
tao olefin nhung oxi héa cho san phdm trdng guomg. Xdc dinh cong thitc cdu tao
diing cia X,.

Giai
a) Ancol don chifc X chdy cho m¢q :my = 55:27
55 27
= Ngo, Ny = ZZ i 5:6 = n¢o, <Ny o . Day 12 ancol no ddn chifc.

Pt cong thite t8ng quat cia X 1a C,H,, , ,OH
CnH2n+2O + —3%102 —> ﬂC02 + (n + l)HzO

n 5 2
Theodé baitacs —= = > = —0 =2 —p=5
Mg o 6 (n +1) 6
Cong thic phin tif cia X: CsH,,OH
Cong thitc ciu tao cla X : 3
Cong thitc cdu tao Tén goi Bdc ancol |
CH;——CHg—-CHg—CHz—CH;OH Pentan-1-ol 1
CHy- S_CHZ_CHZOH 3-metyl butan-1-ol 1
3
CH3—CH2—CP}I{CH20H 2-metyl butan-1-ol 1
3
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=5

CH3-C-CH,0OH 2,2-dimetyl propanol 1
| CHy
CHT.CHB"(/HFE}:{_CHJ Pentan-2-ol 2
CH;—CH;—({)I;~CH2—-CH3 Pentan-3-ol 2
CH,
CH;-CH-CH-CH, 3-metyl butan-2-ol 2
)
CHré-—CHz—CH; 2-metyl butan-2-ol 3

OH
b) CH;—CHT«CHQ—(EH—CH; B O NITE,, CH;—CHz—CH=CH—CH3+H20

OH (sdn phdm chinh)
CHy-CH,~CH,-CH-CH; H,30,8c110°C OH,-CH,~CH-CH=CH, + H,0
OH (sdn pham phu)
CHy~CH,~CH-CH,-CH, 28’y oy, CH,~CH=CH-CH; + H,0
H
CH, CH;
CHy,~CH-CH-CH, —ta0sdeiio’c , CH3—éH—-CH=CH2 + H,0
H (sdn phim phu)
CH; CH;
CHy-CH-CH-CH, —t:uem’e s oy b CH_CH, + H,0
OH (sin ph&m chinh)
CH,

¢) Cong hic cdutao clia X, 1A CH;—’b-CHZOH :
CH,
CH;, CH;
CFy—C—CH,0H + Cu0 — CH;~C-CHO + Cu + H;0
CH, tH,

Vi du 2. Cho 30 gam dung djch ancol no don chic A trong nudc cé ndng do
40% tdc lung vai Na du thu dugc 13,44 lit H, (dktc).

a) Xdc dinh c6ng thitc phdn ti, cong thirc cdu tao va goi tén A.

b) Pur 18 gam A véi H,SO, ddc & diéu kign nhiét dj thich hgp thu dugc sdn
phdm hite co B vai hi¢u sudt 80%. Biét ti kh6i hoi ciia B déi vdi A nhd hom 1. Xdc
djnh céng thitc cdu tao ciia B. Viét phuong trinh héa hoc ciia phdn ing xdy ra va
tinh khé'i 'ugng cia B.

GBT HOA HOC 11 NC - 195



c) Hon hgp X gom 1,2 gam A (chon dong phdn cé mach cacbon khing phdn
nhdnh); 2,3 gam ancol etylic va 0,96 gam ancol metylic. Pun hdon hgp X vii
H-SO, ddc & 140°C thu duyc t6i da x ete ¢6 khéi lugng m gam. Biét cdc phdn ting
xdy ra hoan toan. Tinh x va m.

Giai
a) Dit cong thifc tdng quit cda ancol no don chifc A 1a C,H,,,Oh
C%.my,  30.40

100 100

15,84 0,6 mol; s6 mol H,O n = % = | mol

Taco m,=m,=

=12(g) = my =30~ 12= 18 (g)

S6 mol H, sinhra n =

¥

2C,H,,,,OH + 2Na — 2C,H,,,,ONa + H,T (1)

0,2 © « 0,1 =(0,6-0,5)
2H,0 + 2Na — 2NaOH + H,T (2)
1 - 0,5

T (2) = ny, = 0,5 mol = s6 mol H, sinhra d (1) 12 0,6 - 0,5 = 0,1 mol

=> s6 mol ancol A1 0,2 mol. Tac6 0,2.(14n+18)=12 =>n =3
Cong thifc phan tif cia A: C;H,OH
Cong thitc cAu tao cia A: CH;-CH,-CH,OH (propan-1-ol)
CH;—g -CH; (propan-2-ol)
H

b) Ta c6 d,y <l = —::—B < 1 = Mg < M,. Pay la qué trinh tich nudc tao
A :

A

‘anken. Cong thitc cdu tao clia B 1a CH;-CH=CH;

C;H,0H Hu¥udei0’C , oy, CH=CH, + H,0
18 _03 —weews , 02805,
60 100
Khé6i Iwgng ciia B thu dugc 13 : m = 0,24.42 = 10,08 (g)
c) Setetdidala:x=n(n+1):2=3.3+1):2=6.

9
e o0 = % =0,02 mol; Ncnon = ig =0,05 mol; Nepon = %—2& =0,03 mol

Trong qué trinh tdch nu6c tao ete ta c6 :
20y o= 1 Zn,,,,m. =-l-( 0,02 + 0,05 + 0,03) = 0,05 mol.

Ap dung dinh luﬁt bdo toan khéi lvgng ta c6 -
Mp3n hgp ancol = Mhdn hop cte + Mpse = (1 2+ 2 3+0 96) m + 0, 0s. 18
= m = 3,56 (g)
Vi du 3. Pun 7,36 gam ancol X vdi H.SO, ddgc & 170°C thu dugc 2,688 lit
olefin (dktc) vdi hi¢u sudt 75%.
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a) Xdc dinh céng thitc cdu tao va goi tén X.

h) Pun 36,8 gam X vdi him hgp ALO; MgO, ZnO ¢ 450°C tich thu dugc
hidrocacbon Y. Cho toan bo lugmg Y téc dung vai Br theo ti 16 mol 1:1 ¢ 40°C thy dugre
hon hop gom hai sdn phdan phiam dong phin A va B vdi ti 1¢ mol na: ny=1:4. Biét cdc
phdn g xdy ra hoan toan. Xdac dinh cong thitc cdu tao va tinh khoi lugng cia A va B.

¢) Ta mét loai nguyén liéu cé chiea 81% tinh bot dung dé dieu ché X. Tie 1 tdn
nguyén liéu trén sé diéu ché dugc bao nhiéu lit X 46°. Biét khd'i lugng riéng ciia X
nguyén chdt la 0,8 gam/ml va hiéu sudt ciia toan bj qud trinh la 80%.

Giai
a) Ancol tach nudc tao olefin 1a ancol no don chic.
Pit c¢dng thifc tdng qudt ciia ancol no don chic A 1a C,H,,., ,OH

C.H,, . ,OH H,80,dac.170°C > C,H,, + H,0 (1)
0.16 = 0,12.100 Mg 2 2,688
75 22,4

Tac6:0,16.(14n+18)=7,36 =>n = 2.
Cong thire phén tir cia X: C;H;OH
Cong thifc ciu tao cia X : CH;—CH,0H (Ancol etylic)

b) 2CH;~CH,OH 01+ Mg0+Zn0)450°¢ g _CH_CH=CH, + H,T + 2H,0  (2)
— =04 - 0,4

Theo dé bai A la sin phim cong (1,2) x mol; B 1 sin phdm cdng (1,4) y mol
Dx:y=1:4(%)

CH,=CH-CH=CH, + Br, —¢C{2 EHZ—CH—CH=CH2 3)
r Br
X —> X
CH,=CH-CH=CH,+ Br, —~£4 CH,CH=CH-CH, )
?* r Br
y - y
Tir (2), (3) vA (4) = x + y = 0,4 (*¥)

x=0,08

y=0,32
Khéi lugng ciia A: m =0,08.214 = 17,12 (g)
Khdi lugng clia B: m =0,32.214 = 68,48 (g)

c¢) (C¢Hi0Os)n + nH,O sndlillccs nCe¢H;,06
nC¢H,,05 —22%* 5 2nC,H;0H + 2nCO, T
Sd db hgp thirc: (C¢H,05)s —— 2nC,HsOH

162n (g) — 2n.46(g)

Gidi hé (*) va (**) ta dugc {
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81 H% = 80% 2n.46 80

1000. — =810kg —————— m = 810. .—— =368 (kg
100 & C2H,OK 162n 100 &)
¢ mrn < . DDU ’,
Thé tich ancol etylic nguyén chit: V = L 368018 =460 (liv)

ancol nguyGn chit

‘Thé tich ancol etylic 46" diéu ch€ dudc: PO cdn =

dung dich ancol

= Viung dich scol = Vincol ng‘*yf“““f‘ 100 = 162.100 = 1000 (lit)
Do con 46

Vi du 4. Cho 7,36 gam m{t ancol no mach hd cé s6 cacbon bdng s6 nhom
chitc tdc dung vdi Na du thu dugc 2,688 lit H- (dktc).

a) Xdc dinh céng thitc cdu tao va goi tén X.

b) Y la mét ancol, biét ti khdi hoi cia Y ddi voi X bdng 0,5. Xdc dinh cng
thitc cdu tao ciia Y. Bdng phuomg phdp héa hoc trinh bay cdch phdn biét X va 'Y
dung trong hai lop mdt nhan khdc nhau.

c) Pun m gam Y vii H-SO, ddc ¢ diéu kién nhié¢t dé thich hgp thu dugc
4,44 gam sdn phdm hitu co Z vdi hiéu sudt 60%. Biét ti khoi hoi cia Z doi vai Y
lon hon 1. Xdc dinh cong thite cdu tao cia Z. Viét phuong trinh héa hoc ciia phdn
ung xdy ra va tinh m.

Gidi
a) Dit cong thifc t8ng quit ciia A Ia C,H, . ,(OH), (x mol)
C,H,.2(OH), + nNa - C,H, ,2(OH), + —;—HZT

nx
X - et
2
nx 2,688
—_—=— x =0,08
Tac6<2 224 & «
n=3 X

x(30n +2)=17,36
Cong thic phan tir cia A : C;Hy0s.
Cong thifc cdu tao cia A : gHz—gH— H, (glixerol)
H OH OH
b) Ta c6 dV =0,5 = My=0,5.92 = 46 (g/mol) = Y 1a C,HsOH (ancol etylic)
X

Ding Cu(OH), s& nhin biét duge X vi tao ra dunggich xanh lam trong suot.

'CH, -OH CH, -oin H-0-CH,

| | |

2CH-OH + Cu(OH), - CH—O—Cu-—\O ~CH +2H,0
| ! !

CH, -OH CH, -OH H-O- CH,
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¢c) Tacd d,, >1 => —% >1 = My <M. Day la qud trinh tdch nudc tao ete.
7Y

Y

Cing thire cdu tao cia B 12 CH;~CH,-0-CH,-CH; (dietyl ete)

2C,H,0H X0’y CH,_CH,-O-CH,-CH; + H,0
0,06.100 o Ho=60 0.06 = 4,44
74

Khai lugng cia Y da ding 1a : m=0,2.46 = 9,2 (g).

Vidu 5. Ddn V lit (dktc) hdn hgp X gém hai anken déng ddng ké tiép vao binh
chita 160 ml dung dich Br. IM. Sau khi phdn vung xdy ra hoan toan thdy néng do
dung djch Br» gidm di mét nitu dong thevi thdy khéi lugng binh tang 2,8 gam.

a) Xdc dinh cong thitc phén ti, cong thicc cdu tao va tinh khoi lugng mdi anken.

b) Hidrat héa V lit (dktc) hdn hop X thu duge hdn hop ancol Y, trong do ti 1¢
mol gita ancol bdc mét vdi ancol bdc hai twong iing la 11:5. Tinh kht lugng méi
ancol trong hén hgp Y. Cdc phdn ing xdy ra hoan toan.

¢) Oxi héa Y bdng CuO dun néng, viét cdc phuong trinh héa hoc clia cdc phdn
ung xdy ra.

0,2= 2.

Gidi
a) Dit cong thirc t6ng qudt cia anken tht nhit 1a C,H,, (x mol), cong thitc l6ng
qudt cua anken thi hai la C,H,,, (y mol)
= Cdng thic chung cua hai anken la C-H,- (a mol)

Khdi lugng binh Br; ting chinh 14 khéi lugng hdn hgp anken = my = 2,8 (g)

S& mol Br; ban diu 0,16.1 = 0,16 mol => s6 mol Br, phin tng 12 0,08 mol.
C-H,- +Br, > C.H__Br, (1)
0,08 « 0,08

Tac6 0,08.14n =28=>n=2<n =25<m=3

Cong thifc phdn t cha hai anken:  C,H,; C;H;.

Cong thifc cau tao cia hai anken: CH,=CH,; CH,=CH-CH,.

X+y=a x+y=0,08
Ta c¢6 < nx +my _ = {2x+3y

ekt LR
X+y X+y

Khdi lugng clia mdi anken: m  =0,04.28 = 1,12(g); m¢ y, =0,04.42= 1,68 (g)

b) Hdn hgp X gdm CH,=CH, 0,04 mol; CH,=CH-CH, 0,04 mol.
bit s& mol CH,=CH-CH; tham gia phédn tng (3), (4) 1an lugt 1 a mol va
b mol = a + b =0,04 (*)
CH,=CH,; + HOH — CH;-CH,0OH (2)
0,04 —> 0,04

o x=y=0,04
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CH;-CH=CH, + HOH — CH;-CH,-CH,0H (3)

a a
CH;-CH=CH; + HOH — CH;—-(("BH—CH_; (4)
H
b — b
TY (2), (3) va (4) = 0’03”’ = 151 (*+)

a=0,015
b=0,025
Kh6i lugng mdi ancol trong hén hgp Y: mc y, o = 0,04.46 = 1,84 (g):
mCH]CHICHIOH =0,015.60 =0,09 (g), mCH,CH(OH)CH] =0,025.60 = 1,5 (g)

¢) Ancol bic mdt oxi hdéa nhe thanh sin phz‘i'm 1a andehit, ancol bac hai oxi hda
nhe thanh xeton

CH;-CH,OH + Cu0 —“— CH,~CHO + Cu + H,0
Andehit

CH;—~CH,-CH,OH + Cu0 —“— CH3;~CH,-CHO + Cu + H,0
Andehit

CH;—E _CH; +Cu0 —“— CH,~C-CHs + Cu + H,0
H

Gidi hé (*) va (**) ta dugc {

Xeton

Vi du 6. Ancol no X cé n nguyén tit cachon va m nhém —OH trong cdu tao
phdn tit. Cho 15,2 gam ancol no da chitc X phdn wng vdi lugng du natri, thu dugc
4,48 lit khi (& dktc).

a) Tim méi lién hé giiza n va m.

b) Biét n = m + 1. Xdc dinh céng thirc phdn tit, céng thitc cdu tgo va goi tén X.

c) Bdng phuong phdp héa hoc hdy phdn bigt cdc ancol dong phin ciaX.

Giai
a) P4t cong thitc tdng quat ciia X 12 C,H;042-m(OH), (x mol) (n > m)
2C.Hps2-m(OH)p + 2mNa = 2C,Hpvz-n(ONa), + mH, T

X - 0,5mx
. O,Smxx4’48 1)
Theo dé bai ta cé 22,4
x.(14n+2+16m)=15,2  (2)
L&y (2) chia (1) ta duge —B+2H10M _ 40 s 1=1Im (<m<n)
. m
\ Tn+1=11lm n=3
b) Ta cé o
n=m+l m=2
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Cong thic phan tr cda X:  C3;Hq(OH),
Cong thic cautao cia X: (':HZ""‘?H'—CH} (propan-1,2-diol)
OH OH
HrCHrgHz (propan-1,3-diol)
gH H

¢) Dung Cu(OH); nhdn bi€t dudc propan-1,2-diol vi tao ra dung dich xanh lam
trong sudt.

CH, - HO —CH,
CH,OH /
| | C |
2CHOH + Cu(OH), —» ra ‘\ + 2H,0
, i ICH2 - OH - FH
CH, CH, CH,

Vidu 7. Hon hgp X gom phenol va ancol benzylic ¢é khéi lugng m gam dugc
chia thinh ba phdn béng nhau :

Phén mot tdc dung véi Na du thu dugc 0,784 lit H- (dktc).

Phén thai phdn ing vita di vai 40 ml dung dich NaOH IM.

a) Tinth m.

b) Chor phdn ba tdc dung vai dung dich brom du. Tinh khéi lugmg két tia thu dugc.

Giai

a) Dits& mol cla phenol va ancolbenzylic trong mdi phan 1a x mol va y mol.

Phan mét : Ca hai chit cing tdc dung vdi Na.

2C¢H;OH + 2Na — 2C¢H,ONa + H,T (1)
X - 0,5x
2C¢H;CH,0H + 2Na — 2C¢HsCH,ONa + H,T (2)
y - 0,5y
Phdn hai : Trong phdn ndy chi c6 phenol tdc dung v6i dung dich kiém
C¢HsOH + NaOH — C¢H;ONa + H,0O 3)
X - X
O,SJ|L+0,5y=-(—)1~?§i {x:0.04
T d), (2)va(3)=> 224 ©
x=1.0,04 ly=0.,03

Khéi bugng hdn hop X : m = 3.004.94 + 3.0,03.108 = 21 (g)

b) Troag phin ba nay chi ¢c6 phenol tic dung dudc v8i dung dich brom
CsH;sOH + 3Br; —> C¢H,Bry(OH){ + 3HBr
0,04 - 0,04

Khéi livgng k€t thia thu duge: m = 0,04. 331 = 13,24 (g)

Viau 8. Hon hyp X gém phenol, ancol alylic va glixerol cé khéi lugng m gam
dugc chia thanh ba phdn bing nhau.

Phén mét tde dung voi Na du thu dugce 2,016 lit H, (dkec).
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Phédn hai tdc dung vita dii vii 100 ml dung dich Br- IM.

Phén bu tdc dung vita dii vdi 100 ml dung dich NaOH 0,2M.

a) Viét phuong trinh héa hoc ciia cdc phdn ung xdy ra va tinh m.

b) Bing phuomg phdp héa hoc, trinh bay cdch nhdn biét phenol, glixerol va
ancol alylic dung trong ba lo mdt nhdn khdc nhau.

Giai

a) Dit sd mol cla phenol, ancolalylic, glixerol trong mdi phan 1an lugt 13 x mol

y mol va z mol. '

Phdn mét : Ca ba chd't cung tic dung vdi Na.

2C¢HsOH + 2Na —» 2C¢HsONa + H,T (1)
X — 0,5x

2CH,=CH-CH,OH + 2Na — 2CH,=CH-CH,ONa + H,1 (2)

y - 0,5y
2C;Hs(OH); + 2Na — 2C;H;s(ONa); + 3H,T (3)
Z - 1,5z
T (1), (2) va (3) = 0,5x + 0,5y + 1,52 = 2?:2146 (*)
Phdn hai : Phenol va ancol alylic cing tdc dung v8i dung dich Br,.

C¢HsOH + 3Br; — C¢H,Bry(OH){ + 3HBr (4)
X - 3x

CH,=CH-CH,0H + Br, - CH,-CH-CH,0H (5)

y - Yy Br Br
Ty (4)va (5) = 3x+y=1.0,1(*%
Phdn ba: Trong phan nay chi c¢6 phenol tdc dung v6i dung dich ki¢m
C¢HsOH + NaOH — C¢HsONa + H,O (6)
X — X
T (6) = x =0,2.0,1 (***)
x=0,02
Gidi hé (*), (**) va (***) ta dudc < y=0,04
z=0,04

Khdi Ivgng hdn hdp X : m = 3.0,02.94 + 3.0,04.58 + 3.0,04.92 = 23,64 (g)

b) Su khdc nhau giita nhin bi€t va phin biét : D€ phan biét cdc chit A, B, C,D
chi cAn nhin bi€t A, B, C. Chit con lai dudng nhién 1a D. Tréi lai d€ nhédn
bi€t A, B, C, D cin xdc dinh tat cd cdc chat, khdng bd qua chat rdo.

Dung dung dich brom :
— Maiu lAm m4t mau niu dd cda dung dich brom dong thdi tao két tha tring
la phenol.
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H H

Br
O + 3Br, —
Br

(mau tring)
- Mau lam mat mau niu do cia dung dich brom la ancol alylic
CH,=CH-CH,0H + Br; —» CHzqu—CHzOH
r Br
Dung Cu(OH), nhan biét dugc mau con lai glixerol (tao ra dung dich xanh
lam trong sudt).

Br
l + 3HBr

CH, - OH CH,-OH HO-CH,
s | N |
2CH-OH +Cu(OH); > CH-0O-Cu-0 -CH +2H,0
| | N |
CH, -OH CH, -OH H-O- CH,

C. BAI TAP CAN BAN

L
1.

DAN XUAT HALOGEN CUA HIDROCACBON

Goi tén cdc ddin xudt halogen sau theo 2 cdch va chi ré bdc ciia chiing:
a) CH,I, CHI,, BrCH-CH-CH-CH-Br, CH;CHFCH,, (CH;)-CCICH-CH;
b) CH-=CHCH-Br, CsHsCH-I, p-FCsH,.CH,, 0-CIC,H,CH-CH,, m-F-CsH,

Hay viét cng thite cdu tric (cong thite Igp thé) va goi tén cdc dong phdn ing
vai cong thuc phin tu:

a) C-H-CIF, b) C:H;Cl.

Nhigt dp s6i (°C) ciia mot sé ddin xudt halogen cho trong bdng sau:

Cong thic X=F | X=Cl | X=Br X=1 X=H
CH.X -78 -24 < 4 42 -162
CHX; -82 6/ 150 Thdang hoa 0 210 | -162
CH,CH-X -38 12 38 72 -89
CH;CH-CH-X -3 47 71 102 -42
(CH;)-CHX -10 36 60 89 —42
CsHX 85 132 156 188 80

a) Hay cho biét sy bién dii nhiét dj sii ghi trong bdng ¢6 theo quy ludt nao

khong?

b) Hay ghi nhiét dj séi cia cdc hidrocacbon vao ¢it cudi cang ciia bdng va
so sdnh vadi nhi¢t dj s6i cia cdc dan xudt halogen tuomg ing roi rit ra

nhdn xét.

Hay ghép cdc chat dugce ki hiéu bdi cdc chit cdi ¢ ¢dt bén phdi vao cdc logi
dan xudt halogen ¢ ¢4t bén trdi sao cho phix hgp.
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a) Ddn xudt halogen logi ankyl A. CH-=CH-CH.-C,H.~Br

b) Ddn xudt halogen loai anlyl B. CH-=CH-CHBr-C4Hs
¢) Dan xudt halogen loai phenyl C. CH-=CHBr-CH--C;H;
d) Ddn xud’t halogen logi vinyl D. CH;CsH,~CH-—CH-Br

. Hay viét phuomg trinh héa hoc cia cdc phdn ing sau va goi tén sdn pham tao
thanh:

a) CH;CHBrCH-CH; vdi dung dich NaOH/H-O, dun néng.

b) CH;CHBrCH-CH; vdi dung dich KOH/uncol, dun néng.

. Hay hoan thanh cdc so dé phdn tng tong hop PVC va cao su cloropren cho
dudi ddy va cho biét hién nay PVC dugc tdng hop theo so dé phdn iing nao?
a) CH, = CH, -S1, A Netewal, B _sllp, pyC

b) CH, -12¢, C,H, 1%, g xte, pyC

¢) 2CH =CH =5 C,H, %2, C,HCl -2 Cao su cloropren

. Hay phdn bi¢t cdc chdt sau bdng phuomg phdp héa hoc:

a) Hexyl bromua, brombenzen, 1-brombut—2-en.

b) 1-clopent—2-en, pent-2-en, I-clopentun.

. Trong céng nghiép, ngay nay ngudi ta diéu ché poli(vinylclorua) (PVC) theo

so do ki thudt nhu & hinh sau:

a) Tit so db ki thudt da cho, hay viét phuong trinh héa hoc cia phdn ing xdy
ra & giai doan clo héa (1), giai dogn nhiét phin (2) va giai doar chuyén
HCI thanh Cl; (3).

b) Néu uu diém cia so dé nay so CH,=CH,
Vi s dé\‘dié\u c{l'é'I:VC cho ¢ o R «*(l) * , ol o
cdu (a) va (b) bai tdp 6.

c¢) Tinh thé tich khi etilen va khi tlo CICH,=CH,Cl szj{
(dktc) cdn dé sdn xudt 1 tdn PVC Nhiét phin ‘(2) . HCl-
theo so do trén, gid sit cdc phdn _ - —
ung déu dat hi¢u sudt 100%. CH;—'-CHCI - PVC:

Hudng dan giai
. a)

Céng thitc Tén—gdc chitc Tén thay thé Bdc_
CH;l Metyliodua Iotmetan I
CHI; Triiotmetan I
Br(CH,),Br Buta-1,4-diyl dibromua | 1,4-dibrombutan I
CH;CHFCH; Isopropylflorua 2-flopropan I
(CH;),CCICH,CH; | ter-pentylclorua 2-clo-2-metylbutan | IlI

CHI; c6 tén thong thutng l1a Todofom.
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b)

 Cong thic Tén-gdc chifc Tén thay thé Bac
CH,=CH-CH,Br | Alylbromua 3-brompropen I
CeHsCH,1 Benzyliodua [ometylbenzen I
p-FCsH,CH; Tolylflorua 1-flo-4-metylbenzen 111
0-CIC¢H4sCH,CH; | 2-etylphenylclorua 1-clo-2-etylbenzen I11
m-F,CeHy m-phenylendiflorua | 1,2-diflobenzen 111
2. Cong thifc lap th€ va tén cla ddng phan C,H,CIF va C;H;Cl
H H H Cl Cl H
\C—C/ \C*C/ \C-C/
F - \C] F/ \H F - ™~ H
|__cis-clo-2-floeten trans-clo-2-floeten 1-clo-2-floeten
H H H Cl | H
\C—C/ \C—C/ \C—C/
'CH3/ \Cl CH;,/ ™~ H CH3/ \H
cis-1-clopropen trans- 1 -clopropen 2-clopropen

3. a) Quy luit bi€n ddi nhiét do s6i
— @ nhiét dd thudng CH;F, CH;Cl, CH;Br 12 chat khi; CH,l 12 chat 16ng.
— Trong hgp chat RX (R 1a gdc¢ hidrocacbon, X 1a halogen)
+ Nhiét d9 s6i ting din khi X 1in lugt dugc thay thé biing F, Cl, Br, L.
+ Nhiét d soi ting din khi R ting.

b) - Nhi¢t dd s6i din xudt halogen cao hon nhiét d sdi cdc ankan twdng Ung.
— Céc hgp chit hitu cd ddng phan vé mach cacbon thi ddng phin mach
thﬁng c6 nhiét d sbi cao hon dong phin mach nhdnh do hiéu ¥ng Van
dec Van.
4. a) D. b) B. c) A. d) C.

S.

a) cnrgn-cnrcm +NaOH —2 CH;,——%H—CHZ—CHg + NaBr
r H

b) CH;—gH—CHz—CH3+ KOH —it CH,=CH-CH,-CH; + KBr + H,0
r

(sén phdm phu)
CH3—§H—CH2—~CH3+ KOH —2roll CH;-CH=CH-CH; + KBr + H,0
r (sdn phdm chinh)

6. &) CH;-"-CH) + Clz - CHzCl—CHzCl
CH,CIl-CH,Cl + NaOH =22t , CH, = CHCI + NaCl + H,0
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nCH, = CHCl —%2 3 (_CH,~CH-), (PVC)
1 -
Pay 1a sd d6 diéu ch&€ PVC trong cdng nghiép hién nay.
b) 2CH, —*¢, CH =CH + 3H,
CH = CH + HCl —¥+, CH, = CHCI

nCH, = CHCI HCI.HgCl, .150-200"C > (-CH,~CH-), (PVC)
1

¢) 2CH=CH —&S:NAY | cH,-CH-C=CH
CH,=CH-C=CH + HCl —"— CH,=CH-C=CH,
1
nCH,=CH-C=CH, TP (wCHrCH"—-E—-CHz—),, (Cao su clopren)
1 1

7. a) — Ding dung dich Br,: mit mau dung dich Br; 1a: CH,Br-CH=CH-CH,
CH,Br-CH=CH-CH; + Br, - CH,Br-CHBr-CHBr-CH,

— Pun hai miu codn lai vdi dung dich NaOH, chi€t 18y phan nim du8i (ancol
ndi 1én trén) cho tdc dung vdi dung dich AgNO; thiy c6 k&t tha vang nhat
12 hexyl bromua. Miu con lai la benzen.

CH;(CH,)sCH,Br + NaOH —%» CH,(CH,)s CH,OH + NaBr
NaBr + AgNO; —» AgBri + NaNO,

b) Tuong ¢ ciu a, ding dung dich Br,: Hai miu 1Am mat mau dung dich Br,
1a 1-clopent-2-en va pent-2-en. Miu con lai 1a 1-clopentan. Thiy phin
1-clopent-2-en va pent-2-en, rdi ding dung dich AgNO;.

8. a) 2CH, ¢, CH = CH + 3H,
CH =CH + HCI —"—?114 CH,=CHCI

4HCl + O, —» 2Cl, + 2H,0
b) Uu diém:
~ Tén dung Cl, chat thdi 1a H,0 khong gdy 6 nhi€ém mdi trudng.
— Khoéng ding NaOH va etanol.
c¢) Sd db hgp thifc cia chu trinh di€u ché PVC
nC,H, — nCl, - (-CH,-CHCl-),
22,4n (lit) — 224n(lit) — 62,5n (g)
ylit « 22210y git <R 108 (g)
Thé tich C,H, va Cl, dd diing & dkic:
10%.22,4n

Ve, = Vo, = —-— = 358400 (1iy
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I1. DAN XUAT HALOGEN

1.

) Hiy thiét [dp biéu thic tinh gid tri (7 + v) doi vai dén xudt halogen (xem

beitdp 1 o bai 44).

p) Tinh (1 + v) ddi vdi cdc chdt sau: CoHsCls, CsHsCl, CyHsBr,, C,-H,CLO-.

a) Trong hai lién két C—Cl va H-Cl lién két nao phdn cuc hon, vi sao?

b) Vi sao dan xudt halogen hdu nhu khéng tan trong nudc ma tan trong dung
mol hidu co nhu hidrocacbon, ete, ancol?

Cho cdc hop chdt sau: 2-clobutan, vinyl bromua, benzyl clorua.

a) Hiy viét cong thicc ¢au tao va ding cdc mii tén thdng, miii tén cong dé chi
chieu di chuvén mat do eletron & cdc nhém chie clia cde hop chdt do.

b) Hiy viét phuong trinh néu xdy ra phdn ing ciia ting hgp chdt cho ¢ cdu a
lan gt vii cde tac nhin sau:

a) NaOH/H-O/"; b) KOH/butanol/t’ . ¢) Mg/ete.
Khi dun sdi dung dich gom CHl, etanol va KOH nguoi ta thu dugc ba anken
ma kki hidro héa ching déu nhdn dugc butan. Hay viét so do phdn img tao ra
cdc arken va cho biét anken nao i san phim phu.

Cho cdc hbu chdt sau: Etanol, axit axetic, etyl clorua, axit sunfuric, natri

hidrozit va magan dioxit.

a) Hcy dé nghj mot so dd phdn ing don gidn nhdt dé diéu ché’ 1,2-dicloetan.

b) Hcy tinh xem dé diéu ché 49,5 gam 1,2-dicloetan thi cdn ding bao nhiéu
gan mdi chdt trong so do phdn ing dé nghj (coi hiéu sudt cdc phdn ing

déa dat 100%).

Dé ditu ché cloropren (2-clobuta-1,3-dien), ngudi ta dime héa axetilen réi cho

sdn ptdm thu dugc phdn ing vai HCL.

a) Hiy viét phuong trinh héa hoc cia cdc phdn img xdy ra va cho biét sdn
phim phu trong mdi giai doan dugc tao ra nhu thé nao?

b) Viét phuomg trinh héa hoc cia phdn ing tring hop cloropen, goi tén sdn
phim va cho biét ing dung ciia né.

Hdy @ nghj so d6 cdc phdn iung ké tiép nhau dé thu dugc cdc chuyén héa sau:

a) CH,CH.CH-CH-Cl - CH;CHCICH-CH;. b) CsHs — CsH;CHCICH-CI

Hdy dén ch2 b (ding) hodc S (sai) vao cdc ddu [ ] & mbi cdu sau:

a) Sdr. phdm chinh khi monoclo héa isopentan la dén xudt clo bdc HI. []
b) Sdr. phdm chinh khi monobrom héa isopentan la ddin xudt brom bdc HI. [ ]
¢) Séinphdm chinh khi dun s6i 2-clobutan vdi KOH/etanol I but-1-en. []
d) Sdnphdm chinh khi chiéu sang hon hop toluen va clo la p-clotoluen. []

Huéng dan gidi

. a) Coag thifc clia ddn xud't halogen C,H,Cl,. Bi€u thifc tinh gi4 trik = (1 + v)

k=(n+v)= %[2}( +2 — (y + u)]. SO nguyén tf oxi khong 4nh hudng dén k.
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b) Ap dung c6ng thifc trén ta tinh dugc gid tri k cia CeHeCls, CsHsCI,
CgH;Brs3, C;H CLO; lan lugt 1a 1, 3,5 va 9.
2. a) Lién k€1 C-Cl. Hiéu dd am dién AA = 3,16 - 2,55 = 0,61
Lién k€t H-Cl. Hiéu d0 am dién AA = 3,16 - 2,2 = 0,96.
= AA e > Al e = Lién k€t H-Cl phan cyc hon lién k&t C-Cl.
b) Cdc din xuét halogen déu la hop chdt cong héa tri nén thuc (€ khong tan
trong H,O, ching tan trong dung moi hitu cd.

3. a) CHa‘“"(}rH_‘)CI e~

CH, « CH, CH2=CH-Br C¢H;~CH,-Cl
b) Vi NaOH/H,0, t°
CH;-CHCI-CH,-CH, + NaOH —— CH;-CH-CH,~CH; + NaCl
OH

CeHs -CH,-Cl + NaOH —“—» C¢H;~CH,-OH + NaCl
CH,=CH-Br do hi¢u wng cjng hudng p— m nén khdng tdc dung v8i dung
dich NaOH 4 nhiét d6 thudng va dun néng.
V@i KOH/butanol/t’ .
CH;~CH-CH,~CH; + KOH —2%" 4 CH,=CH-CH,~CH; + KCl + H,0

1 (sdn phdm phuy)
cns-g _CH,—CH;+ KOH —2%" , CH,-CH=CH-CH; + KCl + H,0

1 (san phdm chinh)
CsHs-CH,~Cl + KOH — , CH;-CH,-OH + KCl
V@i Mg/ete '
CH;-CHCI-CH,~CH; + Mg —teken , CH, CH-Mg-Cl

2H;

CH, = CH-Br + Mg ek, CH, =CH-Mg-Br
CeHs—Cl + Mg —ttekban , ¢ H, Mg-Cl

4. Cong thic cdu tao ctia C;Hol 12 CH;—»YH—CHz—CH;;

CH;—({‘H—CHz—CH3 +KOH ol CH,=CH-CH,-CH; + KI +H,0

(sin phim phu)
CH;—?H—CHrCH;, +KOH —*° , CH,-CH=CH-CH; + KI + 1,0
(sin phim chinh)
CH;—CH-CH—CH; ¢6 dbng phin hinh hoc
H\c—c/H | H\c—c/CH}
- RN
H,c” \CH;;. He ‘H
cis-but-2-en trans-but-2-ea
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C,H,OH,1"

5. a) CH;-CH,Cl + NaOH ————— CH;,=CH, + NaCl + H,0 (D

2 e 2 « 2 o« 2

2NaCl + H,SO,gc ——> Na,SO, + 2HCIT )

2 o« 1 « 2
MnO, + 4HCl —“— MnCl, + CL1 + 2H,0 (3)
0,5 « 2 «— 0,5
CH,=CH, + Cl, — CH,CI-CH,CI

05 «05 < 0,5

49,5

b) S8 mol C,H,Cl,

c:) =0,5 mol.
Khéi lugng cdc chat cin dung: C;HsC12.64,5 = 129 (g); NaOH 2.40 = 80 (g);
H,S0, 1.98 = 98 (g); Mn0O, 0,5.87 = 43,5 (g)
6. 2CH=CH Mo’ , 4 -CH-C=CH
a) CH,=CH-C=CH + HC] —2ot® CH2=C—EH=CH2

by nCH,=CH-C=CH, AP, (~CHy~CH=C-CH;-), (Cao su clopren)
Cl
Ung dung : Diing lam cao su.
7.2) CH;-CH,-CH,-CH,CH+KOH —**** ; CH,=CH-CH,-CHj; +KCl + H,0
CH;-CH,-CH=CH, + HCl - CH;-CH,~CHCI-CH;  (sin phim chinh)
CH;-CH,-CH=CH, + HCl — CH;-CH,-CH,-CH,Cl  (sin phdm phuy )

H,-CH, H=CH, HCl-CH,Cl
b) ‘ e, c.»,02

8. a) S. b) b. . oS, d) .

I1l. CAU TAO-DANH PHAP-TINH CHAT VAT Lf CUA ANCOL
1. Hdy dién cdc cum tie thich hop vao chd tréng trong cdc cdu sau: “Vé hinh
thitc thi bdc ciia ancol bién ddi ... (a)..., nhung vé thuc chdt thi nguoi ta chl
chia ancol thanh ... (b) ... bdc.
A TieldénlV. B.Tildénlll C.TiOdénlV. E.1.G.2.H.3. K 4.
2. Goi tén thong thuong (gdc chiuc), tén IUPAC va cho biét bdc cia cdc ancol
sau:

a) CH;CH.CH,CH>OH. b) CH;CH(OH)CH-CH;. c) (CH;3);COH

d) (CH;);CHCH-CH->OH. e) CH, = CH-CH,OH. g) CsHsCH-OH
3. Viét céng thite cdu tao cia cdc ancol sau:

a) Ancol isobutylic. b) Ancol isoamylic. ¢) 2-metylhexan-3-ol

d) Xiclohexanol. e) But-3-en-1-0l. g) 2-phenyletan-1-ol
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4. Hui dong phin A va B chi chita C, H va O. Bt chdy hoan toan 1,38¢ A thu
dugc 1,344 lit khi CO- (dktc) va 1,62 gam nudc. Tt khdi hoi vai hidro bang 23
A tdce dung vdi natri gidi phang hidro con B khdng phdn ung vdi natri. Hay
xde dinh cong thitce phdn te, nhém chiee va cong thite ¢du tao ciia A va B.
5. Hay viét cong thicc cdu tao va goi tén cde ancol dong phdn ing vdi cong thire
phén tw Csli,-0.
6. Trong cdc cdp chdt sau ddy chdt nao cé nhiét dj séi cao hon, tan trong niudc
t6t hon, vi sao?
a) CH; Ol va CI1;,OCH b) C-HsOH va C-1IsOCH,
¢) C-HsF va C-H;0l d) CsHsCH-OH va C.HsOCH,
Hudng dan giai
1. V& hinh thire thi bic ctia ancol bién déi wr bac 0 dén bic 11, nhung vé thyc
cha't thi ngudi ta chi chia ancol thanh 3 bac.
2
Cong thire cdutao | Tén—-gdc chite (gdc chite) Tén thay thé | _@g”_c:
CH,CH,CH.CI1L,OH | Ancol butylic Butan-1-ol | T |
CH;CH(OH)CIL,CIly | Ancol sce-butylic Butan-2-0l | II
£H3)3COI-I Ancol ter-butylic 2-metyl-propan-2-ol | I |
(CH3),CHCII,CILOlI | Ancol isoamylic 3-metyl butan-] -_(_)L___k__l___ﬂ
CH,=Cl.- CI,OH Ancol alylic Propen-1-ol | T |
CeHs—CI1,0l1 Ancol benzylic Phenyl metanol | T |
3. Cong thifc cau tao
Tén goi Cong thitc cdu tao
a) Ancol isobutylic CH;-CH-CI1,0H
o H, o
b) 3-metyl butan-1-ol (ClH;),CHCH,CH,OH __
¢) 2-metyl hexan-3-ol Cl l;—('fll—Cl |,-CH-Cl,-CH;
CH; H ]
d) Xiclo hexanol OuOH
' | ¢) But-3-cn-1-ol Cll,=CH-CH,-CH,OH B
| 2) 2-phenyl etan-1-ol CeHs-CH,—-CH,0OH ]
4. Tacé d% =23 = M, = My =46 (g/mol)

Pt cong thifc tdng qudt cha A, B 1a C,H,0, (a mol)
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CULO, + (Hy -—’-‘-]03 > xCOs + 2 H,0
| 4 2 9

\

{
a -—ralx+l-Z
l '544
ax = ——
22, 4
Theo dé baita co ay l p“
2 18

=TIl x:y: 2=0,06:0,18: 0,03 =2:06: |
Cong thire don gidn cia A la (C,HO),

a(l2x+y+16z)=1,38

1 axo Y
4 2 2

ax=0,06
ay=0,18
az=0,03

VBiM, =46 = (122+ 1.6+ 16).n=46 =>n=1.

Cong thnfe phan ur cia A 1a C,Hq0.

Theo dé bii A la CIL—-CILOII (ancol ctylic), B 1a CH;-O-CH; (dimetylete).
5. Cong thife ciu tao va goi t&n cdc ancol ¢6 ¢dng thire phan 1 CsH,,0

CH;-ClH,- CH---Cl1.-CI,0l1;
Pentan-1-ol

CH;-CH.- CH-CH,0II ;
Tt
2-metyl butan-1-ol

CH,-CH, CIL-CHI-Cll; ;
H
Pentan-2-ol
CH;
CH, CII-CII CIH, ;
(Sl[
3-metyl butan-2-ol

CH,—FI I--CH,;-CH,OH
CH,
3-mctyl butan-1-ol
cH
CH;-C-CH,OH
H;
2,2-dimetyl propanol
CH;-CH,-CH-CH,-CH;
H
Pentan-3-ol
CH,
CH,-C-CH,-CH,8
OH
2-mctyl butan-2-ol

6. a) CH,OH ¢6 nhi¢t do so61 hdn CH,OCH; vi CH;0H tao dudgc lién két hidro

lién phin wr

e = HeeeO — [eeeO — Heee

/
ClI,

CH;OlH 1an trong nudc to1 hon CILOCH; vi CH30H tao duge lién két
hidro v3i nuGe gitip né phén tdn 161 trong nudc, tifc 1a tan dudc trong nudc.
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e — HeeeO — HeeeO - H

/ /o
CHll, H CH,
b), ¢), d) Tuong tv cdu ata cé :
Nhiét d6 s6i C,H;011>CH;0C;Hs; C,Hs;OH>C,HsF; CcHsCH,0H>CsH;OCH;
bd tan C,HsOH > CH;0C,11s; C,HsOH > C,H;sF; C¢HsCH,OH > C(HsOCH;,

IV. TINII CHAT HOA HHQOC-UNG DUNG VA DIEU CHE ANCOL

1.

Trong phong thi nghiém, dé tiéu hiy cdc mdu natri du, trong cdc cdach dudi
ddy, cdch nao dung?

A. Cho vao mdng nudc thdi. B. Cho vao dau héa.

C. Cho vao c¢én 296", D. Cho vao dung dich NaOH.

Hdy viét cdc phuong trinh héa hoc cia phdn ing va goi tén cdc sdn phdm hiu
cd tgo thanh trong cdc trudng hop sau:
a) Propan-2-ol tdc dung vai 1-SO, dic i 140°C.
b) Metanol tdc dung vai H-SO, ddc tao thanh dimetyl sunfut.
¢) Propan-2-ol tdc dung vadi HBr va H-504 dun niéng.
d) Ancol isoumylic tdc dung vii H-SO, ddc ¢ 180°C.
Trong cong nghiép, glixerol dugc diéu ché nhu sau: Propen tic dung vdi clo ¢
450°C thu dwyc 3-cloropen; Cho 3-cloropen tdc dung vdi clo trong rutdc thu
dugc 1,3-diclopropan-2-ol. Thily phdn 1,3-diclopropan-2-ol bdng ding djch
xit thu dugc glixerol. Hdy viét cdc phuong trinh héa hoc cida phdn ing xdy ra.
Cho 16,6 gum mét hén hyp hai ancol k& tiép nhau trong day déng ding cia
metanol phdn ing vdi Na du thi thu dugce 3,36 lit H» (dktc). Xdc dinh c(ng thitc
cdu tgo va thanh phin % khéi lugng ciia hai ancol trong hén hgp do.
MGt hoc sinh dé nghj so do sdn xudt metanol va etanol di t¥ cdc sdn pkam cia
cong nghiép ddu khi nhu sau:

CH, S5 cH,cl 229, c1,0H

CH.=CH, %=y CHCH;, % CH,~CH-Cl -2:2°, CH,CH.OH
a) Hay chi ra nhitng diém bdt hop li ciia cdc so do trén.
b) Hay néu su do dang duygc dp dung trong cong nghiép va gidi thica vi sao
nhing so do do la hop I,
Bdng phuong phdp hia hoc, hdy phdn biét cdc chdt trong cdc nhém sau:
a) Butyl metyl ete, butun-1,4-diol va etylen glicol (etun-1,2-diol)
b) Xiclopentanol, pent-4-en-1-ol va glixerol.

7%, Trong tinh ddu bac ha c6é mentol, tinh ddu hoa héng ¢6 geraniol. Cing thitc

thu gon nhdt cia chiing cho & bai khdi nigm vé tecpen.
a) Hay viét cong thitc thu gon, phdn logi va goi tén ching theo 1UPAC.
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b) Viér phuong trinh héa hoc ciia phdn ing khi cho tde dung vai Br- du va vdi

CuQ) dun nong.
. Biét rang & 20°C, khéi lwong riéng cia etanol bang 0,789 g/ml, cia nudc coi
nhu bing 1 ¢/ml, ciia dung dich etanol 90% trong nuie bang 0,818 g/ml. Hoi
khi phe: lodng dung dich etunol 90% thi thé tich dung dich thu dugc bdng, ldn
hay nhcs hon 1dng thé tich ciia etanol va nudge da ding.

Huéng dan giai

. Chon €. V@i con > 90" phdn (ng giita Na va con xay ra nhe nhang hon
khong giy chdy nd.

2CH,CH(OH)C1H; —30 M0 5 (1), CHOCH(CH,); + H,0

(Bi isopropyl ete)
2CHOIT + ]'[gso.mg_,c - (CH;),.SO; + H;0O
Dimetyl sunfat
CHy—CH-OH + HBr —:30u80 CHy-GH-Br  + H;0
CH, CH; (Isoproyl bromua)
(CHz),CH-CH,~CH,0H — 152880, oy, CH-CH=CH, + H,0
3-metyl but-1-en

CH,=CH-CH, + Cl, —*"© , CH,=CH-CH,Cl + HCI ’
CH,=CH-CH,Cl + Cl; + H,0 — CH,CICH(OH)CH,CI
CH,CICH(OH)CH;Cl + 2NaOH —LCHonCH(OH)CHzOH + 2NaCl
. Pat cdmg thic clia ancol no don chic thir nhdt 1a C,H,,, OH (x mol), cdng thic
cla amcol no don chire thit hai 12 CH;met OH (Y mol)
= COmig thitc chung cia hai ancol la C-H,- OH (a mol)

2C.H,- OH +2Na — 2C.H,- ONa +H,"
\

3,36

0,3 “« . 0,15=
22,4

_ — 8
Tacé O13.(14n +18)=166=> n=2<n =2,66= 3-<m=3.

CoOng thidc phian tf cda hai ancol: C;HsOH va C;H,0H

x+y=a +y=0,3
b ik {x=0,l

Ta cé §{ nx+my = = 2x+3y 8 & P
) = = y: 4

X+y x+y 3
Thanh phdn phdn trdm khéi lugng mdi ancol:

0’1‘412. lém% = 27,71%; %mQH’OH = lm% == 27’71% - 72’29%'

%mCIIHSOH =
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o

5. a) — O s0 dd thit nhat, giai doan diéu ch& CH;CI 1a khong cén thiél, A tif CH,
diéu ché& truc ti€p dugc CH;OH. Ling phi giai doan nay ddng thdi qud
trinh nay thai ra 1Cl ddc hai vao mdi trudng.

— ( 50 dd thit hai phai rdi qua nhiéu giai doan t6n kém khdng cd1 thidt vi
tir C,H, di€u ché truc ti€p dugc C,HsOH. Mit khic hoat tinh héz hoc clia
C,H, cao hon C,He rit nhiu. Vi vay nén diing C,H, dé diéu ché °,HsOH.

b) Sd db dang dugc dp dung d€ didu ch&é CH;0H va C,H;OH 1ién nay
trong cong nghiCp hién nay la

2CH, + O, &, 2CH;0H

200°C 100atm

CH, = CH, + HOH — 1R3¢, ey, CH,-OH
Hodc tir tinh bt

(CeH,0O5), + nll,O S0y 0, — 2C,HsOH + 2CO;
Uu diém ciia cdc so dd didu ché metanol, etanol 4p dung trong cong
nghiép hién nay 1a phin tng diéu ché tryc i€p, hiéu suit cao, kadng thai
ra chat doc, 1An dung cdc nguyén liéu c6 sdn trong ty nhién.

6. a) — Dung Cu(OIi), nhdn bi€t dudc etylen glicol vi tao ra dung cich xanh
lam trong sudt.

H
CH, - O \o — CH,
CH,OH e
2|C ol + Cu(OH), » | /‘CK |  +2HO
2 CH, -Q O - CH,

\H :
~ Dung Na nhin biét dugc butan-1,4-diol vi sii bot khi. Mau «n lai 1a
butylmetyl cte.
CH, - CH,OH CH, - CH,ONa
[ +2Na > | +H,T
CH, - CH,OH CH, - CH,ONa
b) — Dung Cu(OH), nhin bi€l dugc glixerol vi tao ra dung dich :anh lam
trong sudl.

CH, -OH CH,-OH HO-CH,

| | N | .
2CH-0OH + Cu(OH), > CH-0-Cu '—\o -CH +!H,0

I | |

CH, - OH CH,-OHH-0- CH,

— Dung dung dich Br, nhin biét dugc pent-4-en-1-o0l vi n6 lammat mau
dung dich Br,. Miu con lai 1a xiclopentanol.
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CH,=CH-CH,-CH--CH-OH + Br, - CH,Br-CHBr-CH>-CH,-CH,OH

7. a) Cong thirc ciu tao ctia menton CH,

Ol CH OH

CoH,0
Mentol

i
CH
2-isopropyl-5-metyl xiclo hexanol

Cong thirc ciu lao cha geranion

C”Z OH (,.“3—~CH CH CH2 CH2—~CH1- CH*—CI'Ion
cH, H
3,7-dimetyocta-2,6-dicn-1-ol

Phuong trinh phan @ng:

?\ +Cu0 -5 C/EL + Cu + H,0O
CH,0OH CHO
S\/ +Cu0O 5 + Cu + H,O

CH,0H CH,OH
+ 2B['1 —>» Br
Br

8. Xét 100 ml dung dich etanol 90% = mgynygicn=D.V =0,818.100 = 81,8 (g)
= Mcyon = 713,62 (g) = my o= 8,18 (g)

T8ng thé tich clia ancol va nudc ban diu

73,62
Vo 03;29 R 8,118 = 101,49 (ml) > 100 (ml). Nhu vay khi pha tron thé tich gidm.
VY PHENOL

1 Khi thay nguyén ti H cia hidrocacbon bdng nhém —OH thi dugc ddn xudt
hidroxi. Hay dién chit B (diing) hodc S (sai) vao ddu [ ] & mdi dinh nghia sau:
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a) Phenol la dén xudt hidroxi ciia hidrocacbon thom. []

b) Phenol la ddn xudt hidroxi ma nhém OH dinh vai C ciia vong thom. []
¢) Ancol thom la didn xudt hidroxi ctia hidrocacbon thom. []
d) Ancol thom la dong ddng clia phenol. []

2. Hay viét cong thitc cdu tao cde dong phdn cé cong thiee phan tit C;,HyO chita
vong benzen. Goi tén va phdn loai ching theo nhom chuc.

3. Hay duu ru cdc bdng chitng thuc nghiém (viét phuong trinh héa hoc ciia phdn
ung) dé ching 6 rdng:
a) Phenol la axit manh hon etanol. Gidi thich.
b) Phdn iing thé ¢ vong benzen ciia phenol dé han ciia nitrobenzen. Gidi thich

4. Cho phenol tdic dung vdi hidro ¢é xic tde Ni va dun néng thi thu dugc
xiclohexanol. Viét phuong trinh héa hoc cia phdn tng va dé nghi phuong
phdp tdch Idy xiclohexanol va thu héi phenol con du (dua vao tinh chdt vat li
va hoa hoc).

5. Hdy nhdn biét cdc chdt trong cdc nhom sau ddy dua vao tinh chdt vt li va
héa hoc ciia ching:
a) Phenol, etanol va xiclohexunol. b) p-crezoel, glixerol va benzy! clorua.

6. Cho tix tir musc brom vao mdi hon hgp gém phenol va stiren dén khi ngimmg
mdt may thi kéi 300 g dung dich nude brom néng dj 3,2%. Dé trung hoa hén
hop thu dugc cdn dang 14,4ml dung dich NaOH 10% (D = 1,11 g/em’). Hay tinh
thanh phdn phdn trdm cia hin hgp ban ddu.

Hudng dan giai

1. a)S. b) b. ¢)S. d) S.
2. Pdng phin chita vong benzen cia C;HzO .
H H . H,0H
CH, ? @' O-CH;
CH,
CH,; Metylphenyletete
o-crezol' | m-crezol | p-crezol | Ancolbenzylic (cte thom)
(phenol) | (phenol) | (phenol) | (ancol thom)

3. a) Phenol c6 tinh axit manh hdn etanol vi phenol phdn Wng v8i dung dich
NaOH, etanol khong phdn i@ng dung dich NaOH.
C¢HsOH + NaOH —-» C¢HsONa + H,0
Vong benzen hiit electron 1am mét dj electron trén nguyén tr O gidm
=> Lién k&t —O-H phén cuc manh = Phenol c6 tinh axit tuy yéu. Trong
khi d6 nhém -C,H; ctia ancol etylic dé’y clectron 1Am mat d0 electron
trén nguyén t& O ting => Lién k&t —O-H it phian cyc hdn.
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OH OH

Br Br
b) + 3B, — d +3HBr

Nhém -OH diy clectron B\rfz‘to vong benzen nhd hi¢u dng lién hdp
p- 7 (electron wén phin IGp p cia nguyén tr O va lién k&t 7 cha vong
benzen) 1am cho vi tri 2,4,6 (ortho, para) gidu electron, phdn @ng thé wu
tién tai cdac vitri ndy. Trong khi dé nhém —-NO, trong phin u¥ nitrobenzen
hat clectron lam cho vi tri 2,4,6 khong con giau electron nhu trudng hgp
phenol.

4. - CeH;OH + 3H, —™"  C.H,,OH
- Cho hdén hop CeHsOIl va C¢H,,OH tic dung vdi dung dich NaOH dac.
Phenol tic dung tao mudi, tdch 16p chim xudng dugi, C¢H,,OH khong
phan \ng noi 1&én trén. Chié't thu C¢H,,0OH va C¢HsONa. Thdi khi CO, vao
dung dich C¢HsONa. Phenol tach 16p ndi 1én trén, chiét thu dudc phenol.
C¢HsOH + NaOH —» CHs;ONa + H,O
C¢HsONa + CO, + H,O — C¢HsOH + NaHCO;.
5. Thi¢t nghi d¢ bai nén chinh cum tir "nhan biét" thanh "phin biét".
a) Dung dich brom nhin bi€t dugc phenol vi n6 tao ra két tha tring .
H OH

Br Br
+ 3Br; —» \ + 3HBr

Br
Dung H,O nhin biét dugc C;HsOH vi né tan trong nudc 18t hon C¢H, ,OH.
b) Dung Cu(OH), nhdn biét dugc glixerol vi tao ra dung dich xanh lam trong

suot.
CH, -OH CH,-OH HO-CH,
| | N |
2CH-0OH + Cu(OH), -» CH-0-Cu -\0 ~-CH +2H,0
| | |
CH, - OH CH, -OHH-0- CH,

Cho hai miu con lai tdc dung véi dung dich NaOH, dun néng, chiét 14y
phian dung dich nim phia dudi. Cho phin dung dich nay tic dung véi dung
dich AgNO; n€u thdy tao két tha ring = C¢HsCH,Cl

CeHsCH,Cl + NaOH —"— C¢H;CH,OH + NaCl

CH;-C¢H,~OH + NaOH —“— CH;-C¢H,~ONa + H,0

NaCl + AgNO; - AgCH + NaNO;
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300.3,2 1,11.14,4.10

6. SO mol Br: - = 0,06 mol; s6 mol NaOH: =————"— = 0,04 mol.
100.160 * 100.40
OH OH
Br Br
+ 3Br, —» l + 3HBr (1)
004 004 BF 0,04
C¢Hs—CH=CH, + Br, —» C¢Hs—CHBr—CH.,Br (2)
0,02 « 0,02 =(0,06 —0,04)

Thi€t nghi dé bai nén thém cum tr "Loc bd k€&t tha, trung hoa dung dich
thu dugc” :

HBr + NaOH —» NaBr + H,O (3)

0,04 «— 0,04
Tor(3) = ngB, = 0,04 mol.
Tit (1) = ng, = 0,04 mol = s6 mol Br, tham gia phdn @ng (2) 12 0,02 mol.
Dé bai khong bdo rd tinh thanh phin phin trim s8 mol hay khoi lugng, da
¢6 s6 mol cta phenol 0,04 mol, stiren 0,02 mol. Cdc em hoc sinh t tinh
thanh phin phan trim khdi lugng hodc s6 mol.

V1. ANCOL- PHENOL

1.

Hay aién D (diing) hodc chiz S (sai) vao cdc ddu [ ] & mbi cdu sau:
a) Ancol la hgp chdt chita nhom OH lién két truc tiép vdi nguyén ti

C lai héa sp'. []
b) Phenol la hop chdt chia hhém OH lién két truc tiép vai nguyén

tit C lai héa sp’. []
¢) Phdn tir ancol khéng dugc chita vong benzen. []
d) Lién két C-0 ¢ ancol bén hon lién két C-O ¢ phenol. []
e) Lién két O-H & uncol phidn cuc hon lién két O-H & phenol. []

Hdy so sdnh ancol vai phenol vé dic diém cdu tao, tinh chdt héa hoc ddc
trung va néu nguyén nhin dan dén sy khdc nhau gida ching.

Hoan thanh cdc phuong trinh héa hoc cia phdn ing sau, vé rg vong benzen:
a) 0-BrCsH,CH-Br + NuOH (dd) — b) p-HOCH.CsH,OH + HBr —
¢) m-HOCH-CsH,OH + NuOH (dd) —» d) p-CH;CsH,OH + Br» (dd) —»

Hién nay, trong céng nghiép nguoi ta diéu ché etanol va phenol nhu thé nao?

Viét s do phdn ung.

D6t chdy hoan toan mét hdn hop gom hai ancol ké tiép nhau trong day dong

ddng cua metanol, ngudi ta thu dugc 3,584 lit CO, (dkic) va 3,96 gam H-O.,

a) Xdc dinh cong thitcc phan tit cia hai ancol va thanh phdn phdn trdm cia
chiing trong hdn hop. ‘
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b) Hui ancol nav co thé cé cong thite cdu tao nhu thé nao?
6%. Hay viét cdc phuong trinh héa hoc ciia phdn iing dé thue hién cdc chuyén héa
sau:
a) CH.CH-CH-Br thanh CI1;CHBrCH ;:
b)(CH,)-CHCH-CH-OI! thanh (CH ,)-C(OH)CH-CH.,.

7%. Hay hoan thanh so dé phdn dng sau (cde chi cdi chi cdce sdn phdm chinh):

CI‘I3C]{CHQCI1201 _KOH,?_E_&_I)_O_!_) A HCI B KOH,etanol} C ”CI>D

rd

[ t! t°
C[{d NaOH HOH,H’ ‘u NaOH HOH.H‘ [l i“ NaOH
H.0 H.O
E G H | K
Hudng dan giai
1. a)D. b) S. ¢)S. d) S. e)S.

2. Gidng nhau : Cé nhém —OH trong phan (i, tdc dung dudc véi Na, K kim loai.

Khac nhau :

- _Ancol Phenol
~ Nhém -OH khong gin truc ti€p — Nhom —OH gédn tryc ti€p vao
vao vong benzen. vong benzen.
~ Khong tic dung dugce véi dung - Téc dung dudc vdi dung dich
dich kiém. kiém.,

C,HsOH + NaOH khong phédn tng C¢H;OH + NaOH—>CHsONa + H,0
~ Khong phén img the vdi dung dich Br,. | — Phdn @ng th€ véi dung dich Br,.
C,Hs0H + Br; khong phan d@ng C¢HsOH + 3Br,— C¢H,OHBr3 ! + 3HBr

- Phén @ng thé& véi HBr, HCI,... — Khdng phan t@ng th& vdi HBr, HCI,...
C,H;sOH + HBr— C,HsBr + H,0. C¢HsOH + HBr khéng phin @ng

- Phdn d@ng tryc ti€p vdi ancol tao ~ Khong phan ng truc Li€p vdi ancol
ele, axit hiru cd tao este. tao ete va axit hitu cd tao este.

Nguyén nhdn:

~ Nhém —~OH ddy electron vio vong benzen nhd hi¢u @ng lién hdp p-7
(electron trén phin 16p p cia nguyén t& O va lién k&t 7 cla vong
benzen) lam cho vi tri 2,4,6 (ortho, para) gidu electron, phdn {ng thé wu
ti€n tai cdc vi tri ndy.

— VoOng benzen hat electron lam maét do electron trén nguyén t O gidm
= Lién két -O-H phian cyc manh = Phenol ¢6 tinh axit wy yé&u.
Két ludn : Nhém —OH va nhdn benzen ¢6 dnh hudng qua lai 1an nhau, tao
nén tinh chit héa hoc dic trung cda phenol.
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H Br H,OH
Br Br
3. a + NaOH — + NaBr

{ ,OH CH,Br
+ IIBr —» + H,O
OH
ONa
é + NaOH — @\ +H,0
CHZOH CH,OH
OH
Br Br
+ 2Br, —» + 2HBr
CH,;

4. Sd d6 diéu ch€ ctanol trong cong nghiép
(CeH1005)s —> Cel11206 — C;HsOH hodc C;Hy — C,H;OH
Sd dd di€u ché& phenol trong cong nghiép |
CoHg —2= MM, ¢ H,CH(CH;), — 2 MDH50 5 ¢ 1 OH + CH,COCH,
5. a) Dt cong thitc ca ancol no don chifc thi nhat 14 C,H;,,OH (x mol), cong

thitc cia ancol no don chife thi hai 13 C,,H;m,1OH (y mol)
= Cong thic chung cla hai ancol 1a C-H,- OH (a mol)

C.H,- OH + 37"o,-+ CO; + (7 + HH,0

a — an - a(n +1)
a;]-_3,584 :
a a=0,06 : :
Ta cé oL, o9 = n=2<‘ﬁ=2,66=§-<m=3.
£ 3,96 n=2,67 3
a(n+l)=———-
18
Cong thirc phdn uf cda hai ancol: C,HsOH va C;H,OH
= =0,06
b) Ta c6 e :;+y3 g o X002
ac Xx+my - = 92x+
> Y=n achld P y=0,04
X+Yy x+y 3

Dé bai khong bdo rd tinh thanh phin phdn trim khéi lugng hay s¢ mol, ta
xét thanh phin phin trim khGi lugng mdi ancol. Bai nay chinh 12 bai s§ 4
trang 229 sdch gido khoa.
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0,02.46.100
(0,02.46 + 0,04.60)
¢) Cong thic ciu tao cda hai ancol;
CH;-CH,OH, CH;-CH,-CH,OH, CHrﬁIH—OH

CH;

Clrop _
A'm(t.Hﬁon =

6. a) CH;-CH,-CH,Br + KOH —2dly CH;-CH=CH; + KBr + H,O

CH;-CH=CH, + HBr— CH;-CHBr-CH;

=27,71%; %me¢  op = 100-27,7= 72,29%.

b) CHL,CH(CH;)CH,—CH,OH — 132497y CH,CH(CH,;)CH=CH, + H,O

CH,CH(CH;)CH=CH, + H,0 —*_3 CH,CH(CH;)CH(OH)CH,
CHI,CH(CH;)CH(OH)CH, — 8% 810 oy c=CH-CH, + H,0

¢H,
CH;
+ U l
CH;-C=CH--CH; + H,0 —~—3 CH;-C-CH,-CH;
|
CH, OH

7.

(CH3),CHCH,CH,Cl + KOH —'*"_5 (CH,),CH-CH=CH,+ KCI + H,0

(CH;),CH-CH=CH, + HCl —(CH;),CH-CHCI-CH;

(A)
(B)

(CH3),CH-CHCI-CH; + KOH —*_ (CH;),C=CH-CH; + KCl + H,0 (C)

(CH3),C=CH-CHj; + HCl— (CH;),CCl-CH,-CH;

(CH;),CHICH,CH,Cl + NaOH —— (CH3),CHCH,CH,OH + NaCl
(CH3),CH-CHCI-CH; + NaOH —-— (CHy),CH-CH-CH; + NaCl

OH

CH,
(CH3),CCI-CH,-CH,+ NaOH ——> CH;-L-CH-CH; + NaCl

bH
(CH3),CH—CH=CH,+H,0 —""*"_y CH,-CH-CH-CH,

tH, OH
CH,
0 |
(CH3),CCli-CH-CH, + NaOH —"— CH,~C—CH,~CH,
H

(D)

(E)
(H)

(K)

(G)

(I

GBT HOA HOC 11 NC - 221



Chuong IX.

ANDEHIT — KETON — AKIT CACBOKYLIC

§58. ANDEHIT

A. TOM TAT Li THUYET

. DPINH NGHIA-DANH PHAP-TiNH CHAT VAT Li

1. Pinh nghia: Andechit 1a hop chat hitu ¢cd ma phin (& c6 chia nhém -CHO
lién k&t truc ti€p vdi nguyén tl cacbon hodc nguyén uf hidr.

2. Danh phap:

Tén thuong: Andchit + 1&n thudng cia axit ( bo tir “axit”)

COng thifc axit TCn axit Cong thifc andehit | Tén andehit
H-COOH Axit fomic H-CHO Andchit fomic
CH,;-COOH Axit axetic CH;-CHO Andehit axetic
CH;CH,-COOH | Axit propionic| CH;CH,-CHO Andchit propionic
CH,=CH-COOH | Axit acrylic CH,=CH-CHO Andchit acrylic

Tén thay thé : [Tén andehit = Tén hidrocacbon mach chinh + al]
Chii y : Mach chinh 1a mach cacbon dii nhat ¢c6 nhém -CHO va C mang
nhém chirc dudc ddnh so 1.
Vidu : CH3—§ZH—CH2—CHO
CH3
3. Tinh chat vatli
— Andehit fomic va andehit axetic 13 nhitng chat khi khéng mau, mbi xd¢,
tan t6t trong nu6c va cdc dung moi hitu cd.
- So v6i hidrocacbon ¢6 ciing s6 C trong phan tf, nhiét dé néng chiy, nhiét
dd s0i cia andehit cao hon, nhung so véi ancol ¢6 cung s3 C thi lai thip hon,
— MAi andehit ¢6 mui riéng biét.
I1. TINH CHAT HOA HOC: Xét tinh chit héa hoc ctia CH;CHO
1. Phan ng cdng
Phan 'ng cdng H, (phdn @ng khir): Tao thanh ancol bac mdt.

CH;CHO + H, — 5 CH,CH,OH

3-metyl butanal
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Phan itng ¢Ong hidro xianua: CH;CHO + HCN — CH;CH-OH
N
2. Phan dng oxi hda
~ Tdc dung véi nudc brom, KMnO,
Andchit bi oxi héa, n6 1am mit mau dung dich brom, dung dich thudc tim
tao thanh axit cacboxylic.
CH;CHO + Br, + H,0 —» CH3;COOH + 2HBr
— Tédc dung vdi dung dich AgNO;/NH; (phan (tng trdng gudng)
CH;CHO + 2| Ag(NH;),)(OH)— CH;COONH, + 2Agd + 3NH; + H,0
Phdn wng nay dung d& nhan bi€t andchit.
1L PIEU CHE VA UNG DUNG
1. Diéuche
— Tir ancol bde mit: CH;CH,OH + CuO —— CH;CHO + Cu + H,0
Riéng HCHO dudc diéu ché trong cong nghiép biing cdch oxi héa ancol
metylic & 600-700"C vdi xdc tic 1a Cu hoac Ag.
2CH;OH + 0, —2£%"C_5 SHCHO + 2H,0
— T hidrocacbon

Oxi1 héa khéng hoan toan metan: CH, + O, =2y HEHO + H,0
Oxi héa etilen:  2CH,=CH, + 0, —=%%%k_, 2CH,CHO
2. Ung dung

— HCHO chd y&u dung dé sin xuat phenolfomandehit, t6ng hdp phim
nhudm, dudc pham. Dung dich HCHO 37-40% goi la fomalin (con goi la
fomon) dugc dung d€ ngam xdc dong vat, thudc da, tiy ué,..

— CH;CHO dung d€ san xudt axit axetic.

§59. XETON-LUYEN TAP ANPEHIT VA XETON

I. PINH NGHIA-DANH PHAP-TINH CHAT VAT L{
1. Dinh nghia: Xeton 1a hgp chdt hitu ¢d ma phin ¥ ¢6 chita nhém -CO lién
két tryc tiép vdi hai nguyén tir cacbon.
2. Danh phép
— Ténthuong: [Xeton =Tén cic gdc hidrocacbon + xeton|
Vidu : CH;-CO-CH,CH; (etylemetylxeton)
~ Tén thay thé: [Xeton = Tén mach hidrocacbon + sd (chi vi tri CO) + on|
Vidu : CH;-CH,-CH,-CO-CH; (pentan-2-on)
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3. Tinh chat vatli
~ Axeton la chdt I16ng d€ bay hoi, tan v han trong nudc va hoa tan dugc
nhi€u chat hitu c¢d khdc.’
— So vdi hidrocacbon ¢6 cling s6 C trong phén t, nhiét dd néng chay, nhiét
do soi clia xeton cao hdn, nhung so vdi ancol ¢6 cling s& C thi lai thip hon.
— MaJi xeton ¢6 mii riéng biét.
IL. TINH CHAT HOA HQC
Xét tinh chit h6a hoc cta axeton CH;—C—CH;
1. Phidniing cyng
— Phdn @ng cdng H, (phdn @ng khir): Tao thanh ancol bic hai.
CH,~C-CH; + H, —¥5 CH,-CH-CHj
H
— Phén @ng cOng hidro xianua GN
CH;— *CH; + HCN—> CH3-%H*-CH3
H

2. I:hén \ng & goc hidrocacbon
CH3—C—CH3 + Bl'2

CH,COOH

CH3—§B—CHQBI' + HBr

IIL PIEU CHE VA UNG DUNG
1. Piéu ch&: Tir ancol bac hai

CH;-CH-CH; + CuO0 —“— CH;-C-CH; + Cu + H,0
H
2. Ung dung: Axeton ding 1am dung mdi, 1am chit ddu dé t8ng hgp midu chal
hitu cd quan trong.

§60-61-62. AXIT CACBOXYLIC-LUYEN TAP

I. PINH NGHIA-PAC PIEM CAU TAO-DANH PHAP-TINH CHAT VAT L{
1. Dinh nghia: Axit cacboxylic 12 nhitng hgp chdt hitu ¢ ma phin t& cd nh6m
cacboxyl (-COOH) lién két tryc ti€p v6i nguyén tif cacbon hoic tguyén tif
hidro.
Nhém —~C-OH dugc goi 12 nhém cacboxyl, vi€t gon 1A -COOH

2. Pic di€m cu tao: Tuong tic giita nhém —CO- v8i nhém —OH trong nhém
—~COOH d3a din dén hé qui: Nguyén tf H 8 nhém —OH axit trd nén linh
dong hon @ nhém —OH ancol, phenol va phin @ng cia nhém -CO- ciing
khong con gifng nhu ciia andehit, xeton.
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3. Danh phap

Tén thang thugng: Lién quan d&n ngudn gbe cla axit

Cong thuce axit Tén axit
H-COOH Axit fomic
CH;-COOH Axit axetic

CH,;CH,-COOH AXil propionic
CH,=CH-COOH Axit acrylic

Tén thay thé : |Axit + tén mach hidrocacbon + oic

Chii ¥ : Mach chinh 13 mach cacbon dai nhat c6 nhém ~COOH va C mang
nhom chire duge ddnh so 1.

Vidu : CH;-CH-CH-COOH Axit 2,3-dimetyl butanoic
H; bH_;

4. 'Tinh chat vat li

~ Cic axit 8 th¢ 16ng hodc rdn. Nhi¢t do sbi clia axit cao hon hdn nhiét dd
s0i cia ancol, andchit, xcton ¢6 cling s& nguyén tf cacbon, do lién két
hidro & axit bén hdn ctia ancol. Ching tao dudc lién két hidro chit ché
dang nhi phan (dime) giiva hai phin iif axit.

~ Ba axit ding ddu diy ddng ddng tan v6 han trong nudc vi tao dugc lién
két hidro vdi nu6c gitp né phin tin 161 trong nudc. Khi n ting, do tan
gidm, d€n n =11 thi hoan toan khong tan.

I1. TINH CHA'T HOA HOC
Xét tinh chit héa hoc ciia CH;COOH

1. Tinh axit : Axit cachoxylic 1 nhitng axit yéu nhung c6 diy di tinh chat cia
mdt axit

- V@i thude thit mau: Lam quy tim héa do.
- Tic dung v8i mdt s6 kim loai gidi phéng H,
2CH;COOH + 2Na — 2CH;COONa + H,1
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~ Tac dung véi bazd, oxit bazd
CH3;COOH + NaOH —» CH;COONa + H,O
2CH3;COOH + CaO — (CH;C00),Ca + H,0
— T4c dung v3i mudi cta axit yéu hon
2CH;COOH + CaCO; — (CH,C0O0),Ca + CO,T + H,0
2. Phén \tng v@i ancol (phdn @ng este héa)
RCOQH + HO-R' 224", RCOOR’ + H,0
CH,COPH + HO-CH; 524", CH,CO0C,H; + H,0
3. Phdn @ng th& ¢ gdc hidrocacbon (phdn @ng th€ H & cacbona )
CH;COOH + Cl, —— Emcooa + HCI
1

4. Phan ing cfng vao goc khéng no

CH,=CH-COOH + Br; > (FquCH~COOH

Br r

CH,=CH-COOH + H, —"» CH,-CH,-COOH
1L PIEU CHE VA UNG DUNG
1. Diéu gh¢

— Trong phong thi nghi¢m
CeHs-CH; — MO8 el COOK —H—y CeH,—COOH

R_Y N o peN M L RCOOH

— Trong cong nghi€p
Lénmengidm: CH;CH,OH + O, “;Lj:;'“? CH;COOH + H;D

Oxi héa andehit axetic : 2CH,CHO + 0, —** 2CH;COOH
Di tif metanol:  CH;0H + CO —* 5 CH,;COOH
2. Ung dyng
—  Axit axetic 12 nguyén ligu d€ 3ng hop thuSc diét b 2,4-D, este, xenlulczd axetat, .
~ Céc axit khdc dugc ding d€ ché xa phdong, phim nhudm, thudc...

B. KIEN THUC BO SUNG

I. CONG THUC CHUNG CUA MOT SO DAY PONG PANG CUA ANDEHIT
1. Andehit no don chiéc mach hd:

C.H,,.,,CHO < C,,H;,.,0 hoic C,H;,O hoic RCHO (n20, m> 1)
2. Andehit don chifc mach hd c¢é6 mét ndi déi : C,H,,.;CHO hoic RCHO (n > 2)
3. Andehit nhi chifc no mach hd: C,H,,(CHO), hodc R(CHO), (n > 0)

226 - GBTHOA HOC 11 NC



1I1. MOT SO PHAN UNG QUAN TRONG LIEN QUAN DEN ANDEHIT
1. Phan (ng ctia andehit vdi Cu(OH), dun néng trong moi trudng kiém
CH,CHO + 2Cu(OH), + NaOH sy CH;COONa + Cu,O4 + 3H,0
bd gach
RCHO + 2Cu(OH), + NaOH —“— RCOONa + Cu,0 + 3H,0
bé gach
Ngoadi phdn (ng trdng guong con dung phin @ng nay dé nhin bi€t andehit.
2. Phén &ng di¢u ch¢ nhua phenolfomadehit

pH H H H
(l’l+2)© +(n+l)CH3=O——H~.—"i—> CHZ H__ +(n+1)H20

3. Phin @ng cia andehit khong no vdi H, (Ni, t")
Phzn tng x4y ra ¢ cd nhém chifc va gdc hidrocacbon
CH,=CH-CHO + 2H, —_, CH,-CH,-CH,OH
C,H,, \CHO + 2H, —™* 5 C.H,, ., ,-CH,OH
4. Phin ¢ng diéu chd CH,CHO wr C;H,

CH=CH + H,0 —%2°C , CH,CHO « [CH,=CHOH]
(khong bén)
1. PHAN UNG TRANG GUONG CUA ANPEHIT PON CHUC
C4c andehit don chic trdng gudng vai ti 1€ mol na: nay = 1:2. Nhung véi
HCHO thi na: na, = 1:4. Nhu vy HCHO 1a andehit don chic duy nhit trdng
gudng v3i ti 1€ mol ny: ny, = 1:4
HCHO + 2[Ag(NH;),](OH) - HCOONH, + 2Agi + 3NH; + H,0
HCOONH, + 2[Ag(NH;),}J(OH) — (NH4),CO; + 2Ag! + 3NH; + H,0
HCHO + 4[Ag(NH,),](OH) — (NH,),CO; + 4Ag{ + 6NH; + 2H,0
Nh vay khi dé bai cho mdt andehit don chitc X tring guong nén xét hai
tru¥ng hgp va ding phuong phdp phdn ng todn hoc d€ tim ra trudng hgp
thich hgp. Cu thé 1 xét nhy sau:
Treong hop 1: X 18 HCHO
HCHO + 4[Ag(NH;),](OH) — (NH,),CO; + 4Ag{ + 6NH; + 2H,0
Treong hgp 2: X 1A RCHO (R# 1)
RCHO + 2[Ag(NH;),)(OH) - RCOONH, + 2Ag{ + 3NH; + H,0

IV. NHAN PINH VE MOT SO ANDPEHIT PAC BIET
1. Ardehit chdy cho nco =ny o 1 andehit no don chifc.

2. Ardehit don chi'c mach hd tdic dung véi H, theo ti 1¢ mol n, ny = 1:1 la
aniehit no ddn chifc.
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3. Andehit trdng guong v3i ti 1¢ mol na: na, = 1:4 la HCHO hodc R(CHO),.

4. Hén hgp hai andchit don chic (hdn hgp X) tring gudng vdi ny, > 2ny
= Trong hdn hdp X ¢6 HCHO.

V. PHAN BIET ANDEHIT NO VA KHONG NO

Nén nhd ring nhém —CHO lam mit mau dung dich Br, trong truding hdp
dung mdi 1a nudc. Trong trudng hdp dung moi 1a CCl, thi nhém - CHO khong
lam mat mau dung dich Br,. Nhu viy dé phan biét andehit no va khong no
phai dung dung dich Br, vdi dung mdi 1a CCl,. Trong trudng hdp ndy andchit
khong no lam mi't mau dung dich Br, bdi ndi d6i C=C.

Vi du : Phan biét CH:~CHO va CH,=CH-CHO dung trong hai lo mit nhin
khdc nhau.

Dung dung dich Br; dung mdi CCl, nhédn biét duge CH,=CH-CHO vi nd lam
mat mau dung dich Br,.
CH,=CH-CHO + Br;, —» %HTSZH—CHO
r Br

VI. CONG THUC CHUNG CUA MOT SO DAY PONG PANG CUA AXIT
1. Axit no don chifc mach hd:
C.H,,.,COOH < C, . Hz.,,0; hoic C,H,,0; hoic RCOOH (n >0, m= 1)
2. Axit ddn chic mach hd ¢6 mot ndi doi : C,.Hye. \COOH hodc RCOOH (n 2 2)
3. Andehit nhi chitc no mach hd: C,H,,(COOH), hoic R(COOH), (n > 0)
VIL NHAN DPINH VE MQT SO AXIT PAC BIET
1. Axitchdy cho n¢q =ny , 1a axit no don chifc.
2. Axit hitu cd tham gia dugc phdn dng trdng guong 1a axit fomic. S& di axit nay

tham gia dugc phdn @ng trang gudng vi trong ciu tao phin & ctia nd ¢6 chifa
nhém —-CHO.

HCOOH + 2{Ag(NHj;),](OH) — (NH,),CO; + 2Agd + 2NH; + H,0
VIIL NHIET PO SO1 CUA HGP CHAT HUU CO

1. Lién két hidro : Nhitng chit tao dugc lién k&l hidro (thudng 1a nhirng chalt ¢6
chita nhém -OH, ~-COOH, —NH,,...) sé c6 nhiét d0 sbi cao. Axit tao dudc lién
ké&t hidro chdt ché hon ancol c6 s6 C tuong @ng nén ¢6 nhiét do sbi cao hon.
Vi du : Nhiét 46 s61 CH;COOH > CH;-CH,0OH.

228 - GBTHOA HOC 11 NC



2. Khdi lugng phan tid : Nhitng chdt thudce cung day dong dﬁng, nhi¢t do so1 U
I¢ thudn vai khoi lugng phan tlf (cde chil thude ciing day ddng dang thi chat
¢6 khéi lugng phin tf 13n s¢ ¢6 nhi¢t dd soi cao).

Vi du : Nhi¢t do s61 CH;-CH,0OH > CH;0H.
Ngoaira ddi vdi nhitng hdp chit hitu ¢d ¢6 dong phian vé mach cacbon, nhiét
d0 s0i con chiu dnh hudng d&n cdu tric cia phian ur. Thong thudng nhitng
ddng phan nhdnh ludn ludn ¢é nhiét d6 sdi thip hon ddng phan mach thing.
Diéu nay cho thdy do hi¢u @ng diy (Luc Van de Van): Nhitng phin tf mach
nhdnh ¢é hinh dang ngdn gon lam cho lyc lién phdn tf gidm. Viée nay dua
dén nhigt do s6i va nhi¢t dd nong chdy giam theo.
Vidu . Nhi¢t do s61 CH;—~CH,-CH,~CH; > CH3”?H—'CH3

CH;

X. PO MANH CUA AXIT HUU CO
Kha niang phan li cho proton H* thy thudc vao sy phin cuc cta lién kél -O-H.
— Cdc nhém hiit electron 1am gidm mat dd electron trén nguyén td O = lam

ting d0 phin cuc cla lién k&t ~O-H = H linh ddong hon = Tinh axit ting.
- Cdc nhém ddy clectron lam ting mit do electron trén nguyén ¥ O = 1am

giam dd phin cuc cta lién k&t -O-H = H kém linh ddng hon = Tinh axit gidm.
Nhin chung dua trén ciu tao cla axit ta chi ¢6 thé so sanh dudc quy ludt tinh
axit trong mot & trudng hgp nhat dinh,

1. Nhitng axit thujc cing mjt diy dong ding
Trong day ddng ding cha axit no don chitc, goc ankyl cang 16n sy ddy
clectron cadng manh, 1am mat do electron trén nguyén tir O ting = Lién k&t
-O-H kém phéin cyc = H kém linh dong hon = Tinh axit gidm.

Vi du : Tinh axit HCOOH > CH;COOH.
K&t Iudn : Nhu vay trong diy ddng ding clia axit no don chifc theo chiu ting
din ctia s6 C, tinh axit gidm dan.

2. Nhifng axit c¢é giin nguyén ti halogen
Trong trudng hgp nay tinh axit bi chi phdi bdi loai nguyén 15 halogen, s0
nguyén o halogen va vi tri cda ching trén nguyén ti C.

- P06 am di¢n gidm dan thco tht tr F > Cl > Br > 1 = Khd ndng hiit electron
gidm dan theo thit t F > Cl > Br > [ = Tinh axit gidm din theo tha wr d6.
Vi du : Tinh axit : CH,~COOH > (r‘Hg—COOH > EHz_COOH > QHEFCOOH.
Cl r |

- S0 nguyén wf halogen cang 1dn ciang lam ting khd ning hit electron
=> Cang lam tang tinh axit.
Vi du: Tinh axit: CHCl,~COOH > CH,Cl-COOH > CH;~COOH.

~ Céc nguyén uf halogen ndm cang gin nhém —~COOH cang lam ting khd
ning hit electron = Cang lam tang tinh axit.
Vi du: Tinh axit : CH,Cl-CH,~-COOH< CH;-CHCI-COOH.
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C.MOT SO Vi DY MINH HOA

Vidu 1. Cho 5,28 gum m{t andehit don chuc A tdc dung vii mot lugng du
dung djch AgNO; trong NH ; thu dugc 25,92 gam Ag.

a) Xdc dinh cong thire cdu tuo va goi tén A.

b) Hon hop X gom 2,64 gam A va 2,4 gam mét andehit no don chite B. D€ tic
dung hét vii hon hop X cdn vitu ding 3,136 lit H- (dktc) thu dugc hén hop ancol
Y. Xdc dinh céng thitc cdu tao clia B.

-¢) Pun Y vidi H-SO, ddc ¢ 140°C dén khi phdn ung hoan toan thu ducyc m gam
h(m hop ete. Tinh m.

Giai
a) S6 mol Ag: 2.2 = 0,24 mol.
108
Truong hop 1: X 1a HCHO
HCHO + 4[Ag(NHj;),](OH) —» (NH,),CO; + 4Ag¢ + 6NH; + 2H,O (1)
0,06 e 0,24
Khéi lvgng HCHO : m = 0,06.30 = 1,8 (g) # 5,28(g) (loai)
Truong hop 2: X 1a RCHO (R 1)
RCHO + 2[Ag(NH;),J(OH) - RCOONH, + 2Ag! + 3NH; + HO  (2)
- 0,12 « 0,24
Ta c6:0,12.(R +29)=5,28 > R =15 (CH3-)
Cong thic ciu tao cia X : CHyCHO (andehit axetic hay etanal)
b) Pit cong thitc tdng quat cia B 1a C,H;,,,CHO (x mol)

2,64 3,136

S& mol cha CH,CHO: ke 0,06 (mol); s mol H, : i 0,14 (mol)
CH,CHO + H, — , CH.CH,0H 3)
0,06 — 0,06 - 0,06
CnH2n+|CHO + Hz —-—y-‘—l-—-) Cnﬂzn,,,]CHzOH (4)
X = X - X

T (3) va (4) = 0,06 + x =0,14 = x = 0,08
Tac60,08.(14n+30)=24=>n=0
Cong thirc cdu tao cia B: HCHO (andehit fomic hay metanal)
c¢) Hon hgp Y : CH;CH,OH 0,06 mol; CH;0H 0,08 mol
. Trong qua trinh tdch nu6c tao ete ta c6 :

Ap dung dinh luit bao toan khoi IVgng : Mgy hap ancol = Mydn hap et + Mause
= 0,06.46 + 0,08.32=m + 0,07.18
= m =4,06(g)
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Vidy ). Cho 8,4 gam mit andehit don chitc A thuc hién phdn ing trdng guong
hu dugc mét lwgng bac kim logi. Hoa tan lugng bac kim loai nay vao dung dich
HNO: ddc, thu duge 6,72 lit khi NO- (dktc) duy nhat.

a) Xdc dinh cong thitc cdu tao va goi tén A.

b} Tinit thé tich khi H-(dktc) dé hidro héa hoan toan 4,2 gam A.

) Bing phuong phdp héa hoc hdy trinh bay cdch phdn biét A va andehit fomic
dung trong hai lo mdt nhan khdc nhau.

Giai
a) SO mol NO, : L7 0,3 mol.
22,4
Ag + 2HNO; - AgNO; + NO,T + H;0
0,3 « 0,3
=> §S6 mol Ag 0,3 mol.
Truong hgp 1: A la HCHO
HCHO + 4[Ag(NH;),)(OH) — (NH,),CO; + 4Agd + 6NH; + 2H,0 (1)
0,075 - 0,3
Khdi wgng HCHO : m = 0,075.30 = 2,25 (g) # 8.4 (g) (loai)
Trugng hgp 2: Ala RCHO (R # 1)
RCHO + 2[Ag(NH;),]J(OH) - RCOONH, + 2Ag+} + 3NH; + H,0 (2)
0,15 - 0,3
Tac60,15.(R + 29) = 8,4 = R =27 (CH,=CH-)
Codngthitc cdu tao ctia A : CH,=CH-CHO (andehit acrylic)

b) $6 mol CH,=CH-CHO: %63 = 0,075 mol

CH,=CH-CHO + 2H, _H CH;-CH,-CH,0H
0,075 - 0,15 '

Thé tch H, dd dung 8 dktc: V =0,15.22,4 = 3,36 (lit)
c¢) Ding dung dich Br, trong CCl, nhin biét dugc A (CH,=CH-CHO) vi A 1Am

m&t may dung dich Bry, con lai 13 B(HCHO).

CH,=CH-CHO + Br; —» (;IH;-(;H—CHO
Br Br

Vi du 3. Hon hop X gém hai ancol no dom chiec. Chia m  gam hén hop X
thanh be phin bdng nhaw. D6t chdy phin mot thu duge 2,912 lit CO» (dktc) va
3,6 gam 1-0.

a) Tith m.

b) Clo phin hai phdn iing hoan toan véi CuO ¢ nhigt 4§ cao, dugc hdn hop Y
chita ha andehit (ancol chi bién thanh andehit). Toan by Y phdn ing vdi mit
lugng dv dung dich AgNOYNH ; , thu dugc 23,76 gam Ag. Xdc dinh céng thicc cdu
tao va gii tén hai ancol.
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¢) D6t chdy hoan toan phan ba, roi cho toan bj sdn phdm hdp thy hét va

100 ml dung dich NaOH, thu dugc 12,68 gam mudi. Tinh nong do mol/lit ciia

dung dich NaOH.
Giai
a) Dbét cong thac [('fng qudt cua ancol no ddn chifc tha nhat 1a C,H,,,OH (x mol),

b)

cOng thifc 1dng quét cia ancol no ddn chie thit hai 1a C,Han, OH (y mol)
= Cong thic chung cua hai ancol 1a C-H,- OH (amol), trong phén mot

CHHBEHOH + —32303 - HCO: +(H + l)H;.O
a > na —+a(ﬁ+l)
- 2,912
T an<i013
Theo d¢& bai ta ¢6 ’ I A
- 3.6 a=0,07
an+1l)=—
18

Khdi lugng hon hgp X: m = 3a.(l4n +18)=42na+ 542 =924 (g)
i 3, 5
SO mol Ag: %)%(Z = 0,22 mol > 2ny = 2.0,07 = 0,14 mol => Trong hon h¢gp Y
¢6 HCHO = hdn hgp X ¢6 CH;0OH. Gia st C,l1,,,,OH 1a ancol CHHOH=>n = 1.
Sd do hgp thite clia qud trinh oxi héa vi trdng gudng
CH:OH — HCHO -> 4Ag{

X - x - 4
C,H10 Ol — C,_ Hs,.,CHO — 2Ag{
y . = y — 2y

Tacox+y=a=x+y=0,07 (%

T hai sd dd hdp thife = 4x + 2y = 0,22 (%)

x=0,04

y=0,03

Khdi lugng hdn hop X = 0,04.32 +0,03.(14m + 18) =9,24:3 =3,08 > m = 3.
Cong thifc cau tao cta hai ancol: CH;OH (metanol); CH;CH.CH,OH (prcpan- 1-ol)

Giai hé (*) va (**) 1a dudc {

D&t chdy phin ba
2CH,;OH + 30, —» 2CO; + 4H,0
0,04 — 0,04
2C3H;0H + 90, —» 6CO, + 8H,0
0,03 - 0,09

= Tdng s6 mol CO, tao thanh (0,04 + 0,09) = 0,13 mol
Xét trudng hop tao hai mudi, dit s6 mol CO, tham gia hai phdn ngla a mol
va b mol.

232 - GBTHOA HOC 11 NC



CO-> + 2NaOIl » Na.CO; + H-0O
4 =% 24 > a
CO> + NaOH » NalICO
b -» b > b
[a+b=0,13 la=0,08
3 <y ¢
{100a + 84b=12,068 [h =0,05

= TOng s& mol NaOI (24 + b) = 0.21 mol.

T«ii L.'\’).

0,21

Nong do mol/lit ciia dung dich NaOH da dung: Cyy = (') = = 2,IM.

Vidu 4. Oxi hia m gam ancol dom clite A bdang CuO  nhiét do cao thu dugc
hén hop khi X gom andehit, nuie va ancol die. Lam lanh hdn hop X rdi chia thanh
ba phan bang nhau. Cho p/nfn mot tac dung vai Na due thu dueoc 5,6 khi H- (dkee).
Cho phdn hai tdc dung vai mét liong die dung dich AgNO  trong dung dich NH,
dir thu dire 64,8 gam Ag.

«) Tinh hiéw sudt phdan iing oxi héa ancol thanh andehit.

b) Pét chay hoan toan bdng oxi thu diwe 33,6 lit CO- (dktc) va 27 gam H-O.
Xdc dinh cong thite cdu tao ciia A,

Giai
a) Ancol ddn chire oxi hoa cho andchit 1a ancol don chirc bic mdt. DBat cong
thdc tong qudt ciia A 1A R-CH,OH hoic C.H,~CH,OH (3a mol); sd mol A bi

oxi hoa la 3b mol. ,

R-CH,0H + CuO —“—> R-CHO + Cu + H,0 (1)
3b > ib - 3b

Hon hgp X : R-CHO 3b mol; H,0 3b mol; R-CH,OH 4, (3a — 3b) mol.

Phdn mdt tic dung véi Na du

210 + 2Na -»> 2NaOH + 1,7 (2)
b - 0,5b

R-CH,OH,, + 2Na -» 2R-CH,ONa + H,T (3)
(a - b) - 0,5(a - b)

S
Tu (2) va (3) =>0,5b +0,5(a - b) = 75(;— =58 = 0D

Phin hai tic dung véi dung dich AgNO;/NH;
RCHO + 2| Ag(NH;),](OH)-> RCOONH, + 2Ag{ + 3NH, + H:0  (4)

b - 2b
4!
T (4) > 2b= i = b=0,3
108
s 2 . n dn (ng ,3
Hi¢u sudt phan ng oxi héa: H% =TI 100 = d ‘
s

Nyan diu
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b) Phéin ba : C.H,~CHO 0,3 mol; H;0 0,3 mol; C,H,~CH,OH 4, 0,2 mol.
S¢ d6 hgp thitc cta phan ng chdy

C.H,~CHO — (x + 1)CO; + i;ll H.0 - ()
03 —->03x+D—->0I15@(+1D
C.H,~CH;0H,, — (x + DCO, + Y2 1,0 (6)
0,2 —=02(x+1) > 0,1(y+3)
0.3(x+1) +O,2(x+l):33'i -
Tu (5) va (6) = ’ Tome
27 y=3

0,15(y+1) +0,l(y +3)+0,3 :Tg

Cong thitc cdu tao ciia A: CH,=CH-CH,0H (ancol alylic)

Vidu 5. Cho m gum mdt axit don chice A vao binh chita mgt lugng du dung
dich NuHCO; thu dugc 1,344 lit CO- (dkic), dong thai thdy khdi lugng binh tdng

0,96 gum. Coi nhu CO- tan trong nudc khong ddng ké.
a) Xdc dinh cong thuc va goi tén A.

b) Pun 1,8 gum A vdi 1,84 gam ancol etylic vdi H>SO, ddc thu dugc m gam

este viii hi¢u sudt 60%. Tinh m.

¢) Bdng phuomg phdp hiéa hoc trinh bdy cdch phdn biét A, axit fomic, axit

acrylic dung trong ba lp mdt nhan khdc nhau.
| Gidi
a) Dit cong thic t8ng quit cia axit don chitc A 13 RCOOH

RCOOH + NaHCO; —» RCOONa + CO,T + H,0

0,06 « 0,06 = -l—éfi
22,4

Ta c6: mp - Mo, = Minh ung = 0,06.(R + 45)-0,06.44 = 0,96 = R = 15(CH3~)

Cong thitc cu tao cia A : CH;COOH (axit axetic)

b) $S6 mol CH;COOH -lgg— = 0,03 mol; s6 mol C;HsOH l&%‘l = 0,04 mol.

CH;COOH + HO-CH; e—=22** > CH,COOC,H; + H,0

Trudc phindng 0,03 0,04 0

Phén d@ng 0,03 _He=50% 5 0,03. ]%% =0,018

Khdi lugng este thu dugc : m = m,,. = 0,018.88 = 1,584 (g)

c) Ding phdn ng trdng gudng nhan bi&t dugc axit fomic vi tao ra k€t tia Ag.

HCOOH + 2[Ag(NH;),](OH) = (NH,),CO; + 2Ag{ + 2NH; + H,0
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Diing dung dich Br, nhin biét dudgc axit acrylic vi né 1am mat mau dung dich
Br,. Miu con lai 1a axit axetic.
CH,=CH-COOH + Br; -» (FHZ_(EH—COOH
Br Br

Vi du 6. Hon hop gom hai axit no don chitc mach hd dong ddng ké tiép co
khé'i lugng 16,4 gam dwgc chia thanh hai phdn bing nhau. Trung hoa phdn mot
can viea diing 160 ml dung dich NaOH IM, thu duwgc dung dich A.

a) Xdc dinh cong thite cdu tao va tinh khéi luong moi axit trong hon hop X,

b) Bun phan hai vdi 9,2 gam ancol etylic thu diwgc m gam hén hop este. Tinh
m, biét hiéu sudt phdn ing este hésa 75% déoT vai mai este.

¢) Co can dung dich A roi tién hanh dot chdy hoan toan hén hgp mudi thu
dwgc m' gam chdt bot mau trdng. Viét cde phuomg trinh phdn ing xdy ra va tinh m’,

Giai

a) Pl cOng thirc 10ng quit cha ancol thit nhit la R,COOH (x mol), cong thitc

tdng qudt cla ancol thit hai 13 R,COOH (y mol) = Cdng thifc chung cla hai

anken la R COOH (a mol). S8 mol NaOH 1.016 = 0,16 mol

Phén mét: R COOH + NaOH — R COONa + H,0

' 0,16 « 0,16
Tac6 0,16.(R +45)=16,4:2 >R, = I(H-) < R =6,25 <R, = 15(CH;-)
Cong thic ciu tao cia hai axit : HCOOH (axit fomic), CH;COOH (axit axetic)

X+y=a x+y=0,16 0.1
X =
Ta ¢é Yy = ’
ac R,x+R‘y:R = lx+15y:6,25 Q{y:O,OG
X+y X+y

Khéi lvgng mdi axit trong hon hgp X:
mycoon = 2.0,1.46 = 9,2 (g); mcy cooy = 2.0,06.60 = 7,2 (g)

b) S6 mol ancol etylic: %—62— = (0,2 mol.

H.SO,d.t"

R COOH + HO-C,H; —=—=-—= R COOC,Hs + H,0
Trudc phdn ng 0,16 0,2 ‘ 0 0
Phin @ng 0,16 —HETTE 0,16.%=0,12

Khéi lugng este thu dude : m = 0,12.(R +73)=0,12.(6,25 + 73) = 9,51 (2)
¢) Dung dich A : HCOONa 0,1 mol ; CH;COONa 0,06 mol.

2HCOONa + 0, ——> Na,CO; + CO, + H,0

0.1 > 0,05
2CH,COONa + 40, —“—» Na,CO; + 3CO, + 3H,0
0,06 > 003

Khéi lugng Na,CO; thu duge : m’ = (0,05 + 0,03).106 = 8,48 (g).
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Vidu 7. Oxi héa m gam mot ancol don chiee A thu duoc hon hop khi X co khoi
lwerng (m + 2.56) cam gom axit. andehit, niedc va ancol dw. Lam lanh hin hop X
roi chia thanh hai phdn bding nhau. Cho phdn mit tdac dung vai mot leong du
dung dich AgNOJYNIH; thu ditge 8,64 gam Ag. Phan hai cho tdc dung vai mit
lwong vita dii Na thu dwoce 5,4 gam rdn Y va 1,12 lit khi (dktc).

a) Xdc dinh cing thiee cau tuo ciia A.

b) Tinh hiéu suut phdn ieng oxi hoa.

¢) Tinh khdt leong nguvén lieu c6 chia o chita 81% tinh bdt can dung dé
diéu ché m gam ancol A. Biét hi¢u sudt cia toan bj qud trinh la 80%.

Giai
a) Ancol don chirc oxi héa cho sdn phim trang gudng 1a ancol don chitc bic mot.

Pit cong thifc 10ng qudt ciia A 13 R—-CH,OH 2a mol ; s6 mol R—CH>OH tham

gia phan tng (1) va (2) 1an ludt la 2x mol va 2y mol.

2R-CH,OH + 0, —5 2R-CHO + 2H,0 ()
2x - X — 2x — 2X
R-CH,OH + O, —— R-COOH + H,0 (2)
2y -2y o 2y — 2y
Tu(l)va(2) =>x+2y = (m +2:;;6)_m = 0,08 (*)

Hdn hgp X: R-CHO 2x mol ; R-COOH 2y mol ; H;O(2x + 2y) mol ;
R-CH>OHy,[2a - (2x + 2y)] mol.
Phdn mit tic dung véi dung dich AgNOy/NH;
RCHO + 2[Ag(NH;),J(OH) - RCOONH, + 2Ag{ + 3NH; + H,0 (3)
X —> 2x

Tu(3) =>2x = Lidi

(**)

x =0,04
y =0,02

Phdn hai : R-CHO 0,04 mol ; R—~COOH 0,02 mol ;
H,0 0,06 mol ; R-CH,0H,,(a — 0,06) mol.

Giai hé (*) va (**) ta dugc {

2R-COOH + 2Na > 2RCOONa + H,T (4)
0,02 - 0,02 - 0,0l
2H,O +2Na —» 2NaOH + H,T (5)
0,06 - 0,06 — 0,03
2R-CH,OH,, + 2Na —» 2R-CH,0ONa +  H,T (6)
(a - 0,06) - (a-0,060) — 0,5(a - 0,06)
112

Tir (4), (5) va (6) = 0,01 + 0,03 + 0,5(a- 0,06) = rF =a=0,08

»
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Chitrdn Y: RCOONa 0,02 mol; NaOH 0,06 mol; R-~CH-ONa 0.02 mol.
s 0,02(R +67)+0,0640 +0,02(R+53)=54 > R=15(CH;~)
("ong thie ciu tao cha A - CH;CHLOH (ancol ctylic)
z : . n shan dng At v
by Hi¢u sudt phan Ing oxi hoa: HY% = _ehanme ) = (_’S_*__}’_)_ 100 = 75%.
nh.l n diu d

¢) Khor lugng C.HsOH: m = 2.0,08.46 = 7,36 (g)
(C.H005), + nH-,O L nCqH,>0¢
nCeH ;0 —22M% 5 27CLHsOH + 2nCO, 1
Sd db hgp thire: (CoH,005), —2— 2nC,H;OH
162n (g) -  2n.46(g)
.‘) H'a=80% ) 7,36 (g)
Khoi lugng tinh bot da ding: m = 7,36.162n " 100 =16,2 (g)
2n.46 80

16,2.100

81

Vi du 8. DGt chdy hoan toan 3,44 gam chdt hitu co A chita C, H, O réi dan sdn
phdam thu dugce vao binh chita dung dich Bu(OH) du, thdy khédi luong binh tdng
9,2 gum va c6 31,52 gam két tia. Biét ti khot hai ctia A doT voi H- bdng 43.

a) Xdc dinh cdng thic phdn t, cong thite cdu tao va goi tén cia A, biét rdng
A ¢0 cdu tao mach nhdnh va khi tdce dung dugc vai Na-CO; thi gidi phéng CO- .

b) Tit A va khi metan (cdc chdt xiic tdac va co co dii), viét phuong trinh diéu
ché va goi tén mot polime quan trong.

¢) Hon hop X gom 0,04 mol A va 0,05 mol mét axit hitu co don chiee mach he
B. Cho X tdc dung vai 120 ml dung dich NaOH IM, thu dugc dung dich Y. C6 can
can than dung dich Y thu dugc 10,22 gam chdlt rdn. Xdc dinh cong thite cdu tao
va goi tén B.

iNhoi lugng nguyén liéu da ding: m =

20(g).

Gidi
a) San phim chdy gdm CO, vd H,0 dudc hap thu vdo binh dung dung dich
Ba(OH),.
CO, + Ba(OH),qy — BaCO3{ + H,0
0,16 <« (),16:3—!11-‘iz
197

=0,1644 + my , =92 = my ,=2,16(g) = ny 4 = %_1_6_ = 0,12 mol

Taco d,,
H,

Dit cong thire 1Ong qudt cla A l1a 14 C,H,0, (a mol)

= 43 = M, = 86 (g/mol)
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C.H,0, + [x +1- L’L)oz 5 xCO, + LH,0
' 4 2 2
3 _[x_] Hoax Y
4 2 2
ax =(
ap=A)15 ax=0,16
Theo dé bii ta ¢6 f‘,)—x:o,nz e {ay=0,24
ka(12x+y+l()z):3,44 az=0),08

=>Tiléx:y:2=0,16:0,24:0,08=2:3:1
Cong thirc don gidn cia A 1a (C,H;0), v8i M, = 86
=(122+13+16).n=86=>n=2.
Cong thic phan tir cia A: C4HAO;
A tdc dung vdi Na,CO; gidi phong CO, = C ¢6 chita nhém ~COOF. Theo dé
bai A 1a axit khdng no ¢6 mach cacbon phian nhanh.
Cong thitc ciu tao cia A : CH,=C-COOH (axit metacrylic)
H;
b) Polime d6 la thiy tinh hitu cd (polimetyl metacrylat)
CH,+0, —=—>» 2CH;OH

2007 C, 1060 atm
CH,=C-COOH + HO-CH, et CH=C-COO-CH; + H,0
CH; CH,
|CH3 “ (ITH3
nCH,=C —* 5 (~CH,-C-), (Thiy tinh hitu cd
tooc, OOCH,

¢) Dt cong thirc 13ng quat cia B 1a RCOOH, s& mol NaOH : 1.012 = 0,12 mol.
C;HsCOOH + NaOH — C;Hs;COONa + H,0
0,04 — 0,04 - 0,04
RCOOH + NaOH —-» RCOONa + H,0O
0,05 —» 0,05 - 0,05
Chétrdn Y: C;HsCOONa 0,04 mol; RCOONa 0,05 mol;
NaOH,, (0,12 - 0,09) = 0,03 mol.
=0,04.108 + 0,05.(R + 67) + 0,03.40 = 10,22 = R =27 (CH,=CH-)
Cdng thifc cdu tao ctia B: CH,=CH-COOH (axit acrylic)

D. BAI TAP CAN BAN
I. ANDEHIT VA XETON

1. Hay dién cdc cum tie thich hgp vao chd trong trong cdu sau: “Lién két doi
C=0 gém... (1)... va ...(2)..., C va O déu & trang thdi...(3), O ¢6..(4)..., lén
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Dy

N~

hon nén hit... (5)... vé phia minh lam cho... (6)... trg thanh... (7)...: O mung
dientich... (8)..., C mang dién tich... (9)..."

A. lién két; B. electron; C. lién két o;
D. phan cuc; E. lién két m; G. &,
H. d¢ dm dién; L& K. lai héa sp,

Hay 1ap cong thiee chung cho day dong ddng cia andehit fomic va cho day
dong ddng ciia axeton.

Goi tén thong thuong va tén thay thé cdc undehit va xeton sau:

a) CH,CHO. b) CH;:CH(Cl)CHO. ¢)(CH;)-CHCHO. d)CH.=CH-CHO

e) trans-CH,CH=CHCHO. ¢) CH;COC-Hs . h) p—-CH;C;H,CHO
() CL.CCHO. k) CH-=CHCOCH..

Viét cong thite cdu tao cdce hgp chdt sau:

a) Fomandehit. b) Benzundehit. ¢) Axeton. d) 2-metylbutunal
e) But-2-en-]-al g) Axetophenon. h) Etyl vinyl xeton

i) 3-phenyl prop-2-en-1-al (¢o trong tinh ddu qué)

a) Cong thice phin tit C,H-,0 6 thé thudc nhitng loai hgp chdt nao, cho thi
du doi vai CH,O.

b) Viét cong thirc cdu tao cde undehit va xeton dong phdn cé céng thice phan
tu C5Hm0.

Hay gidi thich vi sao:

a) Cdc chdt sau ddy co phan t kho'i xdp xi nhau nhung lai c6 diém séi khdc
nhau nhiéu: propan-2-ol (82°C), propanal (49°C) va 2-metylpropen (-7°C).

b) Andehit fomic (M=30g/mol) tun trong nudc tot hom so vii etan (M=30 g/mol).

Hay néu dan ching (cé viét phuong trinh héa hoc clia phdn ing) chiing t6:

a) Andehit va xeton déu la nhitng hop chdt khdng no.

b) Andehit dé bj oxi hia, con xeton thi khé bj oxi hia.

¢) Fomandehit 6 phdn ung cong HOH

Hdy dién chit B (diing) hodc S (sai) vao ddu [ ] & méi cdu sau:

a) Andehit la chat khit yéu hon xeton. []
b) Andehit no khing tham gia phdn ung cjng. []
¢) Andehit no la hgp chdt ma nhém —CHO dinh vdi géc hidrocacbon

no hodc H. []
d) Cong thic phin ti chung cia cdc andehit no la C,H>,0. []
¢) Andehit khing phdn ung vii nudc. []
Viét phuomg trinh héa hoc cia cde phdn ing xdy ra theo cdc so dé sau:

+H,, +0, x y -

@) CO 2Hary 4 +Oixty p +A5N(IZ:,_;INH »

b) CH_‘_) = C['{_’_\ +0g Pds: CUCL B +HCN_} D
¢) CsHsCH = CH., *—”z""—“L E &0 Bty g
d) CsH,OH Ny 1 C;,“, K 2aly g
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10. Oxi héa 4,6 gam hon hop chita cang s6 mol cia hai ancol don chii: rthanh
andehit thi diang hét 7.95 gam CuQO. Cho toan bé lugng andehit thu degc tic
dung vai dung dich AgNO . trong NH ; thi thu dugc 32,4 gam Ag. Xdc dinh cong
thite cdu tao hai ancol di. Biét cdc phdn ing xdy ra hoan toan.

Hudng dan giai

1. Lién k€t C=0 gdém lién k&t o va licn k&t . C va O déu & trang thdilai héa
sp’, O ¢6 d6 Am di¢n 16n hon nén hit electron vé phia minh lam cho ié n két
C=0 tré n¢n phan cye. O mang dién tich 8™ con C mang dién tich &7

2. Day ddng ding cta andchit fomic (andehit no don chic):

C.H,,.,,CHO hay C,H,,O(n>0, m > 2)
Diy dbng ding clia axeton:
C.H>,,,COC_ H,,.,, hoic CiH,,O (n,m =2k > 3)

3.
Céng thitc cdu tao Tén thuong Tén thay thé
a) CH;-CHO Andehit axetic Etanal
b) CH;CHCICHO Andehit a-clopropionic  2-clo propanal
¢) CH;CH(CH;)CHO Andehit isobutiric 2-metylpropanal
d) CH,=CH-CHO Andehit acrylic propenal
e) CH; H Andehit trans crotonic  trans-but-2-¢n-1-al
~_ 7
C=C
2 s
H CHO
g) CH;-CO-C,H; Etyl metyl xeton Butan-2-on
h) CH;—@«CHO Andehit p-metyl benzoic  4-mctyl benzandehit
1) ClC-CHO Andehit triclo axetic 2,2,2-triclo ctam}
k) CH,=CH-CO-CH; Metyl vinyl xeton But-3-¢n-2-on
4.
Tén goi Cong thitc cdu tao
a) Fomandehit HCHO
b) Benzandechit C¢Hs—CHO
c) Axeton CH;-CO-CH;
d) 2-metylbutanal CH;CH,CH(CH;)CHO
e) But-2-en-1-al CH;-CH=CH-CH=0
g) Axeton phenon CH;-CO-C¢H;
h) Etyl vinyl xeton CH;CH,-CO-CH=CH,

1) 3-phenyl prop-2-en-1-al  C¢Hs—CH=CH-CHO
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5. a) batkihicucta C,H-,01la X. X cdk=(n+v) = %(Zn +2-2n)=1.

Tuv thudc vao diéu kicn cta n ma X c¢o cdc loai hdp chil khdc nhau.
Th:¢t nghi d¢ bai khong cho diéu kién cta n thi khong thé xdc¢ dinh dugce
X thude loai hdp chat nao. Tuy nhién ta ¢6 thé xét mot s trudng hdp ¢
th¢ ¢ sau diy:
NCu 1<n <2, thi X la hdp chiat andehit.
NCu n >3, thi X 1a hgp chit andehit hodc xcton hodc ancol ¢6 mdt ndi
161 hode ancol vong hodc cte vong.
C3H,O ¢6 7 ddng phan.
b) CHy CH,-CH.-CH,~CHO  Pentanal
CH+- CH(CHy)CH,-CHO 3-metyl butanal
CH;y- CH--CH(CH;)CHO 2-mctyl butanal
(CH;);CHO 2,2-dimctyl propanal
CH;-CH,-CH,>-CO-CH; Pentan-2-on
CH;- CH,-CO-CH,-CH; Pentan-3-on
CH;-CH(CH;)CO-CH; 3-metyl butan-2-on
6. a) Prepan-2-ol tao dugc lién két hidro lién phin tf nén ¢6 nhiét do sdi cao.
Prepanal khéng tao dugce lién két hidro lién phin uf nhung do sy phin cuc
liér k&t CO nén ¢6 nhict do s6i trung binh.
2-mctylpropen khong tao duge lién k€t hidro lién phin ¥, khong phin
cyc nén ¢6 nhi¢t do so6i thap nhat.
b) Andchit fomic (HCHO) tan 6t hon so vdi etan CH;—~CH; vi HCHO tao
durce lién két hidro vdi nudc, gitp né phdn tén tot trong nudc.
7. a) Andchit, xeton déu 1a nhitng hop chit khong no.
CH-CHO + H, —™ 5 CH,~CH,0H

CH~CO-CH; + H, — 5 CH,~CHOH-CH;
b) Andehit d& bi oxi héa, xeton khé bi oxi héa

CH.~CHO + Br, + H.O - CH;~COOH + 2HBr
¢) HCHO ¢6 phan dng cdng H.O

HCHO + H,0 &2 CH,(OH), (khong bén)

8. a)S. b) S. ¢)b. d)S. ¢) S.
9. Phuony trinh phin ng theo so dd
a) CO + 2H, —“** 5 CH,0H (A)

2CH,OH + 0, —25%7°C 5 YHCHO + H,0 (B)
HCHO + 2[Ag(NH,),JCH — HCOONH, + 2Ag{ + 3NH; + H.O
Hoic HCHO + 4[Ag(NH3),]J(OH) — (NH,)-CO; + 4Agd + 6NH; + 2H,0

b) 2CH:=Cl1, + 0, —SCLMALY L 2CH,~CHO (C)
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CH3;-CHO + HCN —» CH;~CH(OH)-CN

¢) C¢Hs—CH=CH, + H,0 —""*, C(Hs-CH(OH)-CH;
C¢Hs—CH(OH)-CH; + CuO —“—» C¢Hs—CO-CH; + Cu + H,0
C¢Hs—CO-CH; + Br, —*—» C¢Hs-CO-CH,Br + HBr

@OH +3H, — N, QOH
O-OH +Cu0 —2 O:o +Cu+H,0

Br
O:o +Br,—% 6: O + HBr

10. Thi€t nghi dé bai nén cho khdi lugng CuO 1a 8 gam, khong cin cho gid thiét
“c6 ciing s6 mol” va dé bai nén bio rd rang 1a qui trinh oxi héa tao ra hai
andehit (ancol chi bi€n thinh andehit) d& bai todn gidi nhe nhang hon, phi

hgp vdi suy nghi ctia cdc em hoc sinh hon.
S& mol CuO: 3 = 0,1 mol; s& mol Ag: 32.4 = 0,3 mol.
80 108
V& nguyén tic bai tip ndy phdi xét qua hai trudng hgp sau diy:
Truong hgp 1: Hai ancol ddn chifc bic mt = Hai andehit don chic.
Hai andehit don chic trang gudng lai phdi xét ti€p hai trudng hop nhd
— Trudng hgp a: Hai andehit la HCHO va RCHO (R # 1).
~ Trudng hop b: Hai andehit 14 RCHO va R'CHO (R, R’ # 1)
Truong hgp 2: M3t ancol don chirc bic mdt = Mot andehit don chie.
MOt andehit trdng guong lai phdi xét tiép hai trudng hgp nhé
-~ Trudng hgp a: Andehit la HCHO
- Trudng hgp b: Andehit 13 RCHO (R # 1).
Tuy nhién ancol tdc dung véi CuO theo ti 1&¢ mol 1:1; andehit don chirc trdng
guong vdi ti 1& mol 1:2, chi ¢6 ancol bdc mdt va bic hai mdi bi oxi hda ddi CuO.
Nhu vy ta €6 Nypor < Neyo = 0,1 mol = ny, < 0,2 mol. Nhumg & diy na, = 0,3 mol
=> Hn hgp ddu 1A hai col don chitc bic mdt va c6 modt ancol 13 CH;O0H (x mol).
Pit cong thic tdng quét clia ancol thit hai 13 RCH,OH (y mol)
Sd d6 hgp thic clia qué trinh oxi héa va tring guong
CH;0H — CuO - HCHO — 4Ag (1)
X =X — 4x
RCH,0H —» CuO —» RCHO — 2Ag (2)
y -y - 2y
+y=0,1

| X
T () va (2) > S x=y=0,05
(Iyva 2) {4x+2y=0,3 Y
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Khdi lugng hdn hdp ancol = 0,05.32+0,05(R +31)=4,6 >R =29 (C2H5)
Viy cdng thitc cdu tao cua hai ancol : CH;OH va CH;CH,CH,0H.

I. ANDEHIT VA XETON

I. Hay réu ddc diém cdu tric cia nhém cacbonyl, va nhdn xét vé su khdc nhau
g{Ra rhim chitc andehit va nhom xeton. '

2. Hay so sanh nhigt dj nong chdy, nhiét dé soi va do tan trong nudc cia andehit,
xeton vdi ancol tuomg img. Gidi thich nguyén nhan dan tdi su khdc nhau giita ching.

3. ua) HCy néu nhitng phdn ung o nhom chic cda andehit va cua xeton, cho thi du

mith hoa.
b) HCy néu cdc phdn itng ¢ thé ding dé phdn biét undehit va xeton, cho thi
du minh hoa. _

4. a) Hcy viét phuomg trinh héa hoc cia phdn ung diéu ché andehit fomic,

andehit axetic va axeton trong cing nghiép hién nay.
b) Fcmon, fomalin la gi, chiing dugc sit dung dé lam gi?

5. Dang phuomg phdp héa hoc hdy nhdn biét cdc chdt trong cdc nhom sau, viét
phuorg trinh héa hoc cde phdn ung xdy ra:
a) Fonulin, axeton, xiclohexen, glixerol.

b) An:ol benzylic, benzen, benzandehit.

6. Tu qud cdy hoi ngudi ta tdch dugc 4-metoxibenzandehit, tit qud cdy hdi hoang
tdch wyc p-isopropylbenzandehit, tit qud cdy vanillu tdch dugc 4-hidroxi-3
metosibenzandehit (vanilin, diung lam chdt thom cho bdnh keo). Cho biét
meto:i la -CH ;0
a) Hiy viét cong thice cdu tao cia cdc andehit néu trén va néi ngay (7 + v)

cua ching ma khéng cdn diang cong thic tinh todn.
b) Twng ba chdt trén chdt nao tan trong nudc nhiéu hon, chdt ndo cé nhiét
d¢ s6i cao nhdt, vi sao? "

7. Khi rung néng butan vdi xic tdc ngudi ta thu dugc 3 anken déu cé cong thitc
phdntie C4Hy Cho 3 anken do phdn dng vdi H-O, ¢ nhiét dj cao, cé xic tdc
axit, “0i oxi héa cdc ancol thu duge bdng CuO & nhiét dj cao thi thu dugc hdn, |
hgp dc d(fng phdn co céng thiee phin e C.Hy0. / / '
a) Hiy viét sa dé phdn iing biéu dién qud trinh néu trén. -
b) Héy chl ré sdn phdm chinh, phu & mdi phén ing da cho.

8*. Cho canxi cacbua phdn itng véi nude roi ddn khi sinh ra suc qua dung dich’
gomHgSO, H-SO, H-O ¢ 80°C thi thu dugc hén hop A gém hai chdt khi. Dé
xdc éinh higu sudt phdin ing ngudi ta cho 2,02 gam hdn hyp A phdn img vdi
dungdich AgNO; trong amoniac du, thi thu dugc 11,04 gam hén hgp rdn B.

a) Hiy viét phuomg trinh héa hoc cia cdc phdn ung xdy ra.
b) Tnh hi¢u sudt phin img cGng nudc vao axetilen trong timg truomg hgp da néu.

9%, Trorg qud trinh bdo qudn, fomalin bj duc ddn, sau dé Ildng xudng ddy binh
tham lgp bot mau trdng. Phdn tich chdt bot mau trdng do thdy C chiém
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39,95%, H chiém 6,67%. Dun chdt bot mau trdng do vai nuide cé thém vai giot
axit thi thu dugc mdt dung dich co phdn wung trdng bac. Hav xdc dinh cdng
thire cia chdt bot mau trdng va gidi thich nhigng hién tuong néu trén.

10. Hay dién chit B (diing) hodc S (sai) vao ddu [ ] ¢ mdi cdu sau:

a) Andehit uxetic dugce sdn xudt chii yéu tit uxetilen []
b) Axeton dugc san xudt chii yéu bdng cdch oxi héa propan-2-ol []
¢) Fomandehit thucong duvc bdn dudi dang khi héa long []
d) Nguoi ta lau sach son mau trén mong tay bdng axeton []

11. Hdy ghép cdc tén andehit hodc xeton cho ¢ ¢jt bén phdi vao cdc cdu cho bdi
d cit bén trdi:

a) Mii sd thom trong ddu géi ddu la cia... ‘ A. undehit xinumic
b) Muai thom ddc trumg cia keo bac ha la cua... B. xitronelol

¢) Muai thom ddc biét cia bdnh quy la cia... C. menton

d) Mai thom cia qué'la ciia... D. vanilin

12. Hay viét cony thite cdu tao cac chdt ma mo hinh ciia chiing cho dui day:

a) b) c) d)

Hudng dan giai
1. Pic di€m va ciu triic andehit va xeton
R e R
; P C=0 " - C=0
~ Nguyén tr C mang lién k&t doi c6 trang thdi lai héa sp2
~ Lién k&t déi C =0 gdm 1 lién két o bén va 1 lién k&t n khong bén.
~ Lién k& C = O bi phan cuc.
Nhém cacbonyl trong phin tif xeton ¢6 cau tric twdng tu nhém cacbonyl
trong phan ¥ andehit. Tuy nhién, nguyén tif cacbon trong phin tir xeton bj
chudng ngai lap thé, lien k€t C=0 trong phin 1 xeton it phin cuc hon so
vdi andchit.
2. Ancol tao dugc lién k&l hidro lién phin &, con andehit va xeton thi khong.
Vi vay ancol ¢6 nhiét dd sdi cao hon andehit va xeton ¢6 s C tuong @ng.
3. a) Xem tém tdt li thuyét.
b) Dang dung dich nudc brom nhin bi€t dugc andehit vi andchit lam mat
mau dung dich nudc brom.
Vi du : Phdn bi¢t CH;COCH; va CH;CH,CHO.
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Diung dung dich nudc brom nhan biét dugc CH;CH,CHO vi né lam mat
mau dung dich nuSc brom.
CH;CH,CHO + Br, + H,O —» CH;CH,COOH + 2HBr.
4. Xemtom tdt li thuyét.
5. &) Duang dung dich AgNO/NH; nhin bi€t duge fomalin vi tao ra k€t tda Ag.
HCHO + 4[ Ag(NH;),](OH) — (NH,),CO; + 4Ag{ + 6NH; + 2H,0

Ding Cu(OH), nhdn biét dugc glixeron vi tao thanh dung dich xanh lam
trong sudt

CH, - OH CH,-OH HO-CH,
| | N |
2CH-OH +Cu(OH); > CH-0-Cu-O -CH +2H,0
| | & |
CH, - OH CH, -OH HO- CH,

Ding dung dich brom nhin biét dugc xiclohexen. Mau cdn lai 1a axeton.
b) Ancol benzylic, benzen, benzandehit.
Ding dung dich AgNO+/NHj; nhan biét dudce benzandehit vi tao ra két tia Ag.
CH;CHO + 2[Ag(NHj;),]J(OH) — C¢Hs COONH, + 2Agl« + 3NH; + H,O
Ding Na nhén bi€t dudc ancol benzylic vi stii bot khi. MAu con lai la benzen.
2C¢H;s CH,0H + 2Na — 2C¢H;CH,0ONa + H,T

cug-ﬂo@ CHO (CH3)2CH—@—CHO HO—@—CHO

k=mnm+v=>5 CH,0
k=n+v=3 k=nt+v=35
b) Ctat 4-hidroxi-3-metoxibenzandehit c6 nhiét dd sbi cao nhat, tan trong
nudc nhi¢u nhit vi chita nhém —CHO va nhém —OH déu c6 kha ning tao
lién k&t hidro.

> HQCzCH—CHZ'—CH3
‘ but-1-en
H - H
; xt,t° \ .
7. CH;CH,CH,CH; T A G = : cis-but-2-en
/7 N\
H,C CH,
v H H
X N
C=C trans-but-2-en
/
H,C CH,

CH,;="H-CH,~CH;+ H,0 —** 5 CH;~CH(OH)-CH,~CH; (sin phim chinh)
CH1.2=':H—CH2-"CH3 + H,0 —iL) CH;-CH,-CH,—CH,0OH (Sél’l phé’m phl.l)
CH ;~"H=CH-CH;+ H,0 —** 5 CH,~CH(OH)-CH,~CH,
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CH;-CH,-CH,-CH,0H + CuO sy CH;-CH,-CH,-CHO + Cu + H,;0
CH;-CH(OH)-CH,-CH;+ CuO SN CH;-CO-CH,-CHj; + Cu + H,0

8.  CaC, +2H,0 — Ca(OH), + C,H,T (1)
C:H, + H,0 —H808C , CH,CHO (2)
X - X
CH,CHO + 2[Ag(NH;);]JOH — CH;COONH, + 2Agd + 3NH; + H,0 (3
X - 2Xx
C,H, + 2[Ag(NH;),]JOH — AgC=CAg{ + 4NH; + 2H,0 (4
y -y
T (3) va (4) = 2x.108 + 240y = 11,04 (**)
Gidi h¢ (*) va (**)tadugc: x =0,04 ; y =0,01
Hiéu sudt phdn @ng cong nudc vio axetilen H% = " iy .100%= 80%
9. Theo dé bai c6 %0 = 53,38%. Dit cong thirc tdng quit : C,H,0,.
Tacé 12x :y: 16z2=139,95:6,67: 53,38
=DX:y:z= 39—'%—:6,67:§-3—’3—8=i 1281
12 16
Codng thidc don gidn (CH;0),. Cong thitc phin t chdt bt mau trdng d6 1a
(CH,0),. Piy 1a sdn pham ty tring hdp ctia fomandehit (n 12 hé s0 trang hdp)
nCH,=0 —*2— (~CH,0-), (n = 10 - 100)
10. a) S. b) S. c)S. d) D.
11. a) A. b) C. c)D. d) B.

12. a) CH;COOH.  b) CH;CH,CH,CH;.

¢) CH;CH,OH. d) CH,OHCHOHCH,OH

III. CAU TRUC —-DANH PHAP VA TINH CHAT VAT Li CUA AXIT

1.

Hay dién chi P ( diing) hodc S (sai) vao ddu [ ] & mbi cdu sau:

a) Axit cacbonic ¢6 nhom cacboxyl. []
b) Axit cacbonic la axit cacboxylic. []
c) Axit cacboxylic no la axit khéng chia lién két bji. []

d) Axit cacboxylic khéng no la axit ¢é chita lién két C=C hodc C=C [ ]

a) Axit cacboxylic la gi? Phdn logi axit cacboxylic theo cdu tao géc hidrocacbor

b) Viét cong thitc cdu tao chung ciia day axit no dom chiec, mach hd. Goi té
théng thuong va tén quéc té€ cia 5 thanh vién ddu cia ddy vdi macl
cacbon khéng phdn nhdnh.

Viét cong thitc cdu tao va goi tén thay thé cdc axit dong phin cé cong thit

phén it :

a) CsH,,0:. b) C.H50-.
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. Vickua cda trdi cdy la do cdc axit hidu co co trong do gdy nén. Trong qud tdo
co wit 2-hidroxibutandioic (axit malic), trong qud nho ¢6 axit-2,3-di hidroxibutandioic
(uxit tacric), trong qud chanh cé axit 2-hidroxipropan-1,2,3-tricacboxylic (axit
xitric, con goi la axit limonic). Hay dién cdc tén dudi cdc cong thiee sau cho
phit 20p.

. Néu dc diém cdu tao va su phin b6 mdt dj electron ¢ nhém cacboxyl. Gidi thich:

a) Vi sao luc cia axit cacboxylic ldn hon cia phenol va ancol.

b) Vi suo nhig¢t dé sdi va nhiét dj néng chdy cia axit cacboxylic cao hon so
v¥i andehit, xeton va ancol ¢é cung s6 cacbon.

Huéng dan giai

.a)b b) S. c) S. d) D.

. a) AXit cacboxylic 1a nhitng hdp chat hitu co ma phan tf ¢c6 nhém cacboxyl
(-COOH) lién k&t tryc ti€p vdi nguyén tf cacbon hodc nguyén uf hidro.
C6 bdn loai : Axit no, axit khong no, axit thdm va axit da chic.

b) Cong thitc chung cia axit no don chic : C,H;,,COOH (n > 0).

Céng thitc cdu tao Tén thong thuong Tén quic 1€
| HCOOH Axit fomic Axit metanoic
CH;COOH Axit axetic Axit etanoic
 CH;CH,COOH Axit propionic Axit propanoic
 CH,;CH,CH,COOH ¥ Axit butiric Axit butanoic
CH,CH,CH,CH,COOH Axit valeic Axit pentanoic

3- i) CjH]()02

CH;3CE,CH,CH,COOH Axit pentanoic

CH;-CH,-CH-COOH _
H; Axit 2-metyl butanoic

CH,—CH-CH,_COOH
tH,

Axit 3-metyl butanoic

H;
CH,;-C-COOH
H, Axit 2,2-dimetyl propanoic

b) C4H0;

CH,=CH-CH,-COOH
Axit but-3-enoic

CH;-CH=CH-COOH
Axit but-2-enoic

| CH,=C-COOH

H,
Axit-2-metyl propenoic

H

HOOQC(C-CH,-C-CH,-COOH

4.
HOOC-CH-CH,-COOH HOOC—CH—EH—COOH
H bH OH
| Axit 2-hidroxi butandioic Axit-2,3-di hidroxi butandioic
COOH

Axit 2-hidroxi propan-1,2,3-tricacboxylic
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5. a) Kha ndang phdn li cho proton H* thy thudc vao su phan cyc cia licn k&t

-0-H (Xem SGK)

— Cdc nhém hut electron lam giam mat do electron trén nguyén (r O = lam
tang dd phin cuc cla lién k€t ~O-H = H linh ddng hon =» Tinh axit tang.

— Cac nhom diy electron 1Am ting mét do electron trén nguyén 1tf O = [am gidm
dd phén cyc cda lién két ~O-H => H kém linh ddng hon = Tinh axit giam.
Dua trén dic diém ciu tao va sy phian bd mat do electron, ta thdy Lién két
~O-H trong phéin tir axit phan cyc nhit rdi d€n phenol va cudi cing 1a
ancol etylic.

b) Nhi¢t do s6i va nhiét d6 néng chay cia axit cacboxylic cao hon so vdi
andehit, xeton va ancol c6 cling s6 cacbon vi axit tao dugc lién két hidro
lién phan tf bén vitng hon.

IV. TINH CHAT HOA HOC-PIiU CHE VA UNG DUNG AXIT CACBOXYLIC

1.

Viét phuong trinh héa hoc dé ching minh rdng:

a) Axit axetic ¢é ddy dii tinh chdlt ciia mot axit.

b) Axit axetic la mét axit yéu, nhung vdn manh hon cacbonic; con phenol la
mot axit yéu hon axit cacbonic.

Hdy dién chit B (diing) hodc chi S (sai) vao cde ddu [ ] & mdi cdu sau:

a) Gidm dn lam dé quy tim. , []
b) Nudc ép i qud chanh khing hoa tan dugc CaCO;. []
¢) Ditng axit axetic tdy sach dugc cdn bdm ¢ trong phich nude néng. []
d) Phdn itng cia axit axetic vdi etanol la phdn ing trung hoa. []

Hdy sdp xép cdc axit trong cdc day sau theo thit tu tdng ddn lyc axit:

a) CH;COOH, Cl;CCOOH, CI,CHCOOH, CICH-COOH.

b) CICH,CH-CH-COOH,CH;CH(CI)CH-COOH,CH;CH-CH(Cl)COOH,
CH;CH-CH>COOH.

Hai binh nhu nhau, binh A chuta 0,5 lit axit clohidric 2M, binh B chita 0.5 lit

axit axetic 2M, dwgc bjt kin bdi 2 bong cao su nhu nhau. Hai mdu Mg khoi

lugng nhu nhau dwyc thd xudng ciung mot lic. Két qud sau 1 phit va sau 10

phiit (phdn ing da két thiic) dugc thé hign nhu & hinh dudi day. Hay nhdn xét

va gidi thich.

(A) Khdidiu (B) (A) Sau1phit (B) (A) Sau 10phdt (B)

5. Viét phuong trinh héa hoc ciia phdn ung khi cho axit acrylic tdc dung vdi cdc

chdt sau:
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o~

a) CsH;ONa. b) NauHCO.. ¢) H~(Ni, ).

d) Br/CCl,. ¢) P-Os. ¢) Trang hop.
Hoan thanh cde so do phdn ung sau (cdc chit cdi chi sdn p/ufni it cor chinh):
W) CHCHO M, 4 KO0, p b) CollsBr HEBEE, 4 S¥e g 0. T

¢) CH:=CH-COOH ——2X—5 D
Hay nhdn biét cdc chdt trong cdc nhém sau:
a) Etanol, fomalin, axeton, axit axetic;
b) Phenol, p-nitrobenzandehit, uxit benzoic.
Dé trung hou 40 ml gidm can dung 25 ml dung dich NaOH IM. Coi khéi luong
riéng cia gidm khéng khdc khéi lugng riéng cia nude. Hay tinh nong do %
Clia axit axetic trong mdu gidm noi trén.
Thém nudc vao 10 ml axit axetic bang (axit 100%, D = ].05g/¢'m’*) dén thé
tich 1,75 lit ¢ 25"C réi ding mdy do thi thdy pH = 2,9,
a) Tinh mﬁng dé mol/l cua dung dich thu dugc.
b) Tinh dj dién li @ cia axit axetic d dung dich noi trén.
¢) Tinh gdn diing hing ¢ cdn bdng ciia axit axetic ¢ 25°C.

Huéng dan gidi

. a) CH;COOH ¢6 day dd tinh chit cia mot axit

CH,~COOH + H,0 & CH,-COO™ + H;0* . Lam quy tim hda dd.
2CH,COOH + 2Na —» 2CH,COONa + H,T
CH;COOH + NaOH —» CH;COONa + H,O
2CH,COOH + CaO — (CH;C0O0),Ca + H,0
2CH,COOH + CaCO; —» (CH;CO0),Ca + CO,T + H,0

b) 2CH,-COOH + Na,CO; — 2CH;-COONa + CO,T + H,0
C¢H;ONa + CO; + H,0 - C¢HsOH + NaHCO;

2. a)b. b) S. ¢)b. d) S.
3. Hoc sinh xem phan ki&n thitc bd sung chudng I1X.

Luc axit theo thit ty tding ddn (¥ trdi qua phai:

a) CH;COOH < CICH,-COOH < Cl,CH-COOH < CI;C-COOH.

b) CH3(CH,),COOH<CKCH,);COOH<CH;CHCICH,COOH<CH;CH,CHCICOOH.
Mg + 2HC1 — MgCl, — H,T

Mg + 2CH,;COOH — (CH,CO0),Mg + H,T

Ney coon = Mo = 0,5.2 = Imol.

HC! 1a chat dién li manh nén phin li hodn todn = ndng dd H* 16n = H,
thodt ra manh hdn. CH;COOH la chit dién li y€u = ndng dd H' nhd = H,
thodt ra y&u hon.
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Sau 1 phit ta thdy khi H; & binh HCI nhi€¢u hon so véi CHyCOOH (Mg phén
#ng v8i HCI nhanh hdn CH;COOH). Sau khi phdn @ng k&t thic 10 phit khi H,
bay ra & 2 binh la nhy nhau vi n, = 0,5mol (bing nhau).

5. a) CH,=CH-COOH + C¢HsONa —» CH,=CH-COONa + C<H;OH
b) CH,=CH-COOH + NaHCO, —» CH,=CH-COONa + CO,T + H,0

¢) CH,=CH-COOH + H, —*" 3 CH,-CH,-COOH
d) CH,=CH-COOH + Br, —%3 CH,Br-CHBr-COOH

e) 2CH,=CH-COOH —=2 3 (CH,=CH-C0),0 + H,0
6. a) CH;-~CHO + HCN— CH,CH(CN)OH
CH;CH(CN)OH + 2H,0 —*_ CH,CH(OH)COOH
b) CH;-CH,-Br + Mg —~— CH;-CH,-Mg-Br
CH;-CH,-Mg-Br + CO, - CH;-CH,COOMgBr
CH;-CH,COOMgBr + HCl —» CH;CH,COOH + MgCIBr

¢) nCH,=CH —“%f , (_CH,-CH-),
OOH OOH
7. a) Ding quy tim nhén biét dugc axit axetic vi lAm quy tim héa do.
Ding phan (ng trdng guong nhin biét dugc fomalin vi tao ra két tia Ag.
HCHO + 4[Ag(NH;),](OH) — (NH,),CO; + 4Agl + 6NH; + 2H;0
Diing Na nhin bi€t dugc C,HsOH vi sti bot khi H,. Miu con lai 12 axeton.
2C,HsOH + 2Na —» 2C,H;ONa + H, 1
b) Dang quy tim nhén biét dugc axit benzoic vi 1am quy tim héa dd.
Ding phdn @ng trdng guong nhin biét dugc p-nitrobenzendehit Vi tao ra
két tda Ag. Miu cdn lai 1 phenol.
p-NO,-C,H¢CHO +2[Ag(NH;),JOH—>p-NO,-CHiCOONH,+2Ag{+3NH;+ H,0
8. S8 mol NaOH 0,025.1 = 0,025 mol
CH;-COOH + NaOH — CH;-COONa + H,0
0,025 « 0,025
Khéi lvgng CH;COOH : m, = 0,025.60 = 1,5(g)
Khéi lvgng dung dich CH;COOH: md.,,,g gich=D.V =1 40 40 (g)

Néng do phan tram cta dung dich CH;COOH: C% = 71_6 100% = 3,75%
C%.D.V

9. a) S6 mol CH;COOH : n= =0,175 mol

Néng do mol/l cia CH;COOH trong dung dich: Cy = 01 17755

’

=0,IM
b) pH=2,9 = [H']=10M

250 - GBTHOA HOC 11 NC



CH;COOH = CH;COO + H’

Trude diénhh 0,1 0 0
Diénh 0,1a —> 0,la — 0l
Sau dién i (0,1- 0,10) 0,1 0,la

Taco: 0Ja=10" =a=10"
Z = [CH,COO"J[H"] _ 0,100, lo
[CH,COOH] 0,1.(1-a)
Via<<l =0,1.(1-a)=0,1 = K,=0,1¢’=0,1. 10**=10"*

V. AXITCACBOXYLIC

i

bot

Hdy dién cdc tit ngit thich hgp vao ché tréng trong doan viét vé cdu triic nhom
cacboxyl sauu day: "Nhom cacboxyl dugce hop bdi... (1)... va ..(2).. Do mdt dj
electron dich chuyén tit nhom ..(3)... vé, nén nhém ..(4)... & axit cacboxylic kém
hoat dong hon nhom ..(5)... 0 andenhit va J ..(6)..., con nguyén tit H 0 nhom
(7)... axit thi linh dong hon & nhom OH ..(8)... va 7 nhém ..(9)... phenol”.

A ancol; B : OH; C : nhom hidroxyl;

D : nhdom cacboxyl; E:C=0; G : xeton.

(Chii y: mGi cum tit ¢6 thé diung nhiéu ldn).

Hay so sdnh nhig¢t dj nong chdy, nhiét dj séi va dj tan trong nudc cua andenhit

v axit tuomg ung. Gidi thich nguyén nhén dan t$i su khdc nhau gitu ching.

a) Hay néu nhitng phdn img & nhom chic axit cacboxylic, cho thi du minh hoa.

b) Hdy néu cdc phdn ung ¢ gdc hidrocacbon ciia axit cacboxylic, cho thi du
minh hoa.

a) Hay néu phuong phdp chung diéu ché axit cacboxylic.

b) Hdy viét phuong trinh héa hoc cia phdn ing diéu ché axit axetic trong
cong nghiép di tix metanol, tir etilen va tic uxetilen. Hién nay nguoi ta su
dung phuuong phdp nao la chinh, vi sao?

Vi sao axit axetic dugc sdn xudt nhiéu hon so vai cde axit hitu co khdc?

Hay phdn biét cdc chdt trong cdc nhom sau:

a) Etyl axetat, fomalin, uxit axetic va etanol.

b) Cdc dung dich: axetandehit, glixerol, axit acrylic va axit axetic.

Cho nudc brom vao hon hgp gém phenol va axit axetic, dén khi nging mdat

mau nudc brom va thu dugce 33,1g két tia trdng. D€ trung hou phdn nuic loc,

cdn diang hét 248,0 ml dung djch NaOH 10,0% (D = 1,11 g/cm‘*). Xdac dinh
thanh phdn phdn trdm hdn hgp ban ddu.

8% Két qud phan tich nguyén & cho thdy hop chdt A chita 5581% C, 7,01% H

con lgi oxi; A la chdt Idng rdt it tan trong nudc, khéng cé vi chua, khing lam
mdt mau nudc brom, 1,72¢ A phdn wng vita dii vioi 20,0 ml dung djch NaOH
1,0M va tgo thanh mot hgp chdt duy nhdt B ¢é cong thite phin tit C4H,0;Na.
Khi dun néng vai dung dich axit vé co, tir B lai tao thanh A.
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9%,

a) Xdc dinh cong thie phdn tir cua A.
b) Tit cong thite phdn it va tinh chdt ciia A, cho biét A thudc loui hop chdr nao.

¢) Viét cong thite cdu tao cia A, B va cdc phuong trinh héa hoc da néu

Tong hop isoamyl axetal (dé lam "ddu chudi"”) gom 3 giai doan nhu sau:

A.

Cho 60,0 ml axit uxetic "bang" (axit 100%, D = 1,05 g/cm’), 108,6 ml
3-metylbutan-1-ol (ancol isoamylic, D = 0,81 g/cm’, nhiét dé soi xem bdng
8.3) va 1 ml H-SO4 vao binh cdu cé ldp mdy khudy, dng sinh han (xem hinh
vé ¢ dau chuong) rdi dun soi trong vong 8 gic.

Sau khi dé ngudi, ldc hdn hop thu duge vai nude, chiét bo lop nudc, rot lde
vdi dung dich Na-CO;, chiét bd lidp dung dich nwdc, lai ldc hon hop thu
dugc vai nudc, chiét bé ldp nudc.

Chumg cdt Idy sdn phdm ¢ 142-143°C thu duyce 60,0 ml isoamyl axetat.
Isoamyl uxetatr 1 chdt léng D = 0,87 g/em’, séi ¢ 142,5°C, ¢ mui thom
nhu mii chudi chin (mui dau chudi).

a) Ding hinh vé dé mé td 3 giai doan A, B, C (xem hinh 4.1, 4.2).
b) Viét phuong trinh héa hoc cia phdn ing xdy ra & giai doan A va B.
¢) Tinh hiéu sudt ciia phdn ung.

a)

Huéng dan gidi

. Nhém cacboxyl dugc tao boéi nhém cacbonyl va nhém hidroxyl.

Nhiét dd néng chdy, nhiét do sbi clia axit cao han andehit c6 s6 C wong
ing vi axit tao dugc lién k& hidro lién phin i chit ché.
Axit ¢6 nhiét dd s6i cao hon andehit ¢6 s6 C tuong @ng vi axit tao dugc
lién k&t hidro vdi nudc, gitip né phan tdn 8t trong nudc.
Nhirng phan itng  nhém chirc axit cacboxylic. Xét CH;COOH
Vi thudc thir mau: Lam quy tim héa dd.
Tédc dung vdi mot s6 kim loai gidi phéng H,

2CH;COOH + 2Na — 2CH;COONa + H,T
Téc dung vd1 bazd, oxit bazo

CH;COOH + NaOH —» CH;COONa + H,0

2CH;COOH + CaO — (CH;C00),Ca + H,0O
T4c dung v3i mudi cla axit yéu hon

2CH;COOH + CaCO; - (CH,C00),Ca + CO,T + H0
T4c dung vdi ancol (phdn &ng este hda)

" CH;COIOH + HO-CHy (1224 5 CH,COOC,H; + H,0

b) Nhitng phdn @ng & gdc axit
— Phdn tng thé€ & goc hidrocacbon (phan ng thé H § cacbon o)

CH;COOH + Cl, —*— CH,COOH + HClI
I
Phan ng cOng vao goc khdng no.
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CH,=CH-COOH + Br, —» ([\H; A(I_“.H——r(”.()()ll
Br Br
CH,=CH-COOH + H, —— CI1,-CH, COOH
4. a) Phuong phdp chung d¢ di¢u ch¢ axit cachoxylic: Oxi hoa andchit, ancol
bdc mot, dong diang cia benzen, anken,.. Ngoai ra d¢ di¢u ch¢ axit ¢6
them mot nguyén tlr cacbon so véi ban diu, ngudi la ding din xudl
halogen, chuyén hgp chat nay thanh nitrin rdi thiiy phian hodc hgp chit co
magic roi cho tac dung v&i CO, va thiy phan.
b) Di¢u ch& CH;COOH trong ¢ong nghiép
Lén men gidm : CHLCH,OH + Q) 2085y CHL,COOH + H-0

25 -
Oxi héa andchit axetic : 2CH,CHO + 0, —“"» 2CH,COOH

- Bi tir metanol: CH;0H + CO —-"—5 CH,;COOH
Phuong phép didu ch& CH,COOH chinh hi¢n nay 13 di tir CH,OH va CO.
Cdc hda chit nay dudge dicu ché r CH, ¢6 sdin trong khi thi¢n nhién va
khi dau mo.
5. CH;COOH dudgce sdan xuat nhi¢u hon vi né ¢6 nhi¢u ¥ng dung: Lam nguyén
licu d€ 16ng hdp thude diét ¢6 2,4-D, este, xenlulozd axetat...
6. a) Ding quy tim nhin biét dugc CH;COOH vi lam quy tim héa do.
Dung phan @ng trdng guong nhan bi€t dudgc lomalin vi tao ra k€1 tia Ag.
HCHO + 4| Ag(NH1):](OH) = (NH,),CO; + 4Agd + 6NH; + 2H,0
Dung Na nhin bi¢t dudge CHsOH vi sti bot khi H,. Miu con lai 1a ctyl axctat.
2C,HsOH + 2Na — 2C;HsONa + H,T
b) Dung quy tim nhan dugc hai nhém héa chit sau: Nhém 1am quy tim hoa
dd 1a CH,=CHCOOH via CH;COOH (nhém 1), nhém khong lam ddi mau
quy tim CH;CHO va C;HxO; (nhém 1I).
— Nhém I: Ding dung dich Br, nhdn biét duge CH,=CHCOOH vi lam mal
mau dumg dich Br, miu con lai la CH;COOH
CH,=CHCOOH + Br, - CH,Br-CHBr-COOH
- Nhém 1d: Dang phdn ¢ing trang gudng nhan bilt duge CHCHO vi tao ra
k€t tha Ag. Miu con lai 1a C3HyO,
CHyCHO + 2[Ag(NH;);]JOH > CH;COONH, + 2Ag{ + 3NH; + H,O
248 1,11

7. SO mol NaOH : = 10= 0,69 mol; s¢ mol k&t tha : === =0,1 mol.
40.100 3
C«H;OH + 3Br, -» C4H,OH Brsd + 3HBr (1)
0,1 - 0,1 - 0,3
Phan nudc loc gdm HBr 0,3 mol ; CH:COOH
HBr + NaOH —-» NaBr + H.O (2)
0.3 - 0,3
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9.

CH;COOH + NaOH — CH;COONa + H,0 (3)
0,39 « 0,39 =(0,69-0,3)

Tw (2) = NNaOH — 0,3 mol = NNaOH () = 0,39 mol = nCH,COOH = 0,39 mol.

D¢ bai lai mot lan nira khong bdo rd 14 tinh thanh phan tram khoi lugng hodc
s0 mol. Pa c6 s8 mol ciia phenol va axit axetic, cdc em w tinh 18y theo khoi
lugng hodc s& mol.

8. a) %0 =100- (55,81 +7,01) = 37,18%; s6 mol NaOH 0,02 mol

a)

P4t cong thitc t8ng qudt cia A : C,H,0,.
%C:%H:%O:%N =2:3: 1.
12 1 16 14
Cong thiic don gidn cia A : (C;H;0),.
A khéng c6 vi chua = A khdng phai 13 axit. A tdc dung dugc vdi dung dich
ki€m tao ra san phé?m B: C,H;0;Na va A khong mat mau dung dich brom
= A 14 este don chitc mach vdng => na = nn.on = 0,02 mol = M, =86 dvC.
Cong thic phdn ti cia A : C4Hq0,.

CH, -COO
Cong thitc cdu tao cia A: | |
CH, -CH,
Cho axit axetic, ancol isoamylic, axit sunfuric vdo binh cidu dun trén bép
cdch cét trong 4 gid.
P& ngudi, rira sin phim bing nudc, chiét loai bé H,SO, va CH;COOH
du. Tiép tuc lic hdn hgp vdi Na,COs, chiét va chung cit sin phim & 142-
143°C thu dugc isoamyl axetat.

Tacox:y:z=

H,S0,d.t"

C)

2CH;COOH + Na,CO; — 2CH;COONa + CO,T + H,0

H,SO, + Na,CO; —» Na,SO, + CO,T + H,0

Khéi lugng axit ban dau : m = 60.1,05 = 63 (g) = N, = 1,05 mol.

Kh&i lugng ancol isoamylic ban ddu: m = 108,6.0,81 = 88 (g) = n, .= 1 mol
Kh6i lugng este thu duge : m = 60.0,87 = 52 (g) = neq. = 0,4 mol

Ancol 12 chit thi€u, dva vao ancol d€ tinh higu sudt -

CH,COOH + (CH;),CH(CH,),0H 722" CH,COO(CH,),CH(CH;),+H,0
1,05 1 - 1
n.,.:
Hiéu suidt H% = -2 100 = 0.4.100 =40%.

Nyan diu
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