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PHAN 1I: HOA HOU CO
DAl CUONG VE HOA HOC HOU CcO

I. Khai niém vé hoa hoc hiru co va chit hiru co.
Hoa hoc hitu co 14 nganh khoa hoc chuyén nghién ciru cac hop chit ciia cacbon trir cac hop chat

don gian nhu cacbon monoxit, cacbon dioxit, cac mubi cacbonat, cac hop chét xianua.
Dic diém cta cac hop chét hitu co:

Sb luong cac nguyén tb thuong xuyén tao thanh cac hop chét hitu co khong nhiéu. Nhét thiét phai c6
cacbon, thuong co hidro, hay gip oxi va nito, sau d6 dén cac halogen, liu huynh, photpho...

Lién két hoa hoc chil yéu trong hop chat hitu co 1a lién két cong hoa tri.

Céc hop chit hitu co thudng dé bay hoi, kém bén nhiét, d& chay hon cachop chét vé co.

Céc phan ung trong hoa hoc hitu co thuong dién ra chdm va khong hoan toan theo mot hudng nhét
dinh.

S6 lugng cac hop chét hitu co khoang 10 triéu chat, so v6i cac chit vo co chi co khoang 100.000 chat.
Phan loai hop chdt hitu co va tinh chdt mot sé chat tiéu biéu

Co6 hai loai 16n 1a hidrocacbon va cac din xuit ciia hidrocacbon (hay cac hop chat hiru co chua
nhom chirc).

Hidrocacbon duoc chia thanh ba loai 13 hidrocacbon no, chi ¢6 lién két don, hidrocacbon khong no, co
ca lién két don va céac lién két doi, ba va cac hidrocacbon thom, trong phan tir c6 vong benzen.

- Phan loai hop chét hitu co theo thanh phan nguyén t6 (hidrocacbon va dan xuat).
- Nhom chirc: La nhom nguyén tir gdy ra nhimg phéan tmg dic trung ctia phan tir hop chét hitu co.
+ Mot s6 loai nhom chirc hoa hoc:

Tén Tén
nhom Cau triac Hau to nhom Cau tric Hau to
chire chire

ankan ——cCc—c— an ete ——C—0—C—— ete

/
anken c—c en xeton —C—C—C— on
TN ]
| (6]
ankin c—c in andehit —C—ﬁ—H al
|
Bién soan: GV Cao Manh Hung 24
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Luu hanh ni b

Tén Tén
nhom Cau triac Hau to nhom Cau tric Hau to
chirc chirc
. . axit | .
dien N dien . ——C——CG——OH oic
7N cacboxylic | I
0
aren © khong c6 hau th amin —|C—l|\l— amin
ankyl ‘ ‘
halogenua ‘ o .
——c—c—x | khong c6 hau t6 nitrin ——C—C=N nitrin
(X:F, Cl, ‘ ‘ ong co hau to t t
Br, I)
aryl " L 1A LK . - N 1A LA
x | khong c6 hau to nitro —C—N—0 khong c6 hau to
halogenua ||
N
ancol ——C——C—O0H ol este _ﬁ_O_T_ oat
|| :
phenol QOH phenol

Thanh phan nguyén t6 va cong thirc phan tir

Thanh phan nguyén t6 cta cac hop chat hitru co dugc biéu dién bang cac cong thirc khac nhau:

Cong thirc tong qudt cho biét thanh phan dinh tinh cic nguyén t6. Vi du: CxHyOz cho biét chét hitu
co di cho chira ba nguyén t6 C, H va O

Cong thirc don gidn nhit dugc xac dinh béng thuc nghi€ém, cho biét ty 1€ vé s6 luong cac nguyén ti
trong phan tu. Vi du: CH,O

Céng thirc phin tir cho biét s6 luong nguyén tir ciia mdi nguyén td trong phan tir, tirc 13 biét gia tri
ctia n. Vi du: (CH,0), khi n =2 ta ¢c6 C,H40,. Bé xé4c dinh duoc cong thirc phan tir can biét thanh phan
cac nguyén to va khdi lugng mol phan tir cia né.

Phan tich dinh tinh va dinh lwong cdc nguyén to

Phén tich dinh tinh 12 nhan ra cac nguyén té c6 trong chét hitu co. Nguyén tdc ciia phdn tich dinh tinh
la chuyén cdc nguyén té trong chdt hitu co thanh cdc chdt vé co don gian va dé nhdn biét dwa trén cdc
tinh chat déic trung ciia ching. Vi du dé tim C va H ngudi ta nung chét hitu co hdn hop véi bot CuO
(chét oxi hod) trong dong khi nito. Sau d6 nhan ra H,O trong san pham bang chit hit nuéc manh nhu

H,SO, dac, CO, béng nudc voi trong.
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Phan tich dinh luwong la chuyén cdc nguyén té trong chdt hitu co thanh cdc chdt vé co don gidn, dua
vao phuong phap khdi lugng hay phuong phéap thé tich dé dinh lugng ching.

Xéc dinh khéi luong mol phan tir

Céc chat khi hodc dé bay hoi thuong duoc xac dinh khdi luong mol phén tir (M) theo biéu thirc lién hé
gitra M v6i ty khéi hoi d so voi mét khi quen thudc nao d6 nhu H, hay khong khi... My = 29.dA

Hoac Mj =2.dA

Cac chét kho, hoic khong bay hoi thudng duoc xac dinh khdi lwong mol phan tir (M) bang phuong

phap nghiém lanh hay nghiém so6i. Khi d6 ta 4p dung cong thirc: M = K. Aﬁt trong d6 K 1a hang sb

nghiém lanh (s6i), m 1 khéi lvong chét tan trong 1000 gam dung moi. At 13 d6 giam nhiét 46 dong dic,
hay d9 tang nhiét d6 soi. Phuong phap nghiém lanh dugc dung phd bién hon phuong phap nghiém soi.
Lap cong thirc phan tir

Theo so d6 phan tng:
CxHyOzNt —Y xCO, + %Hzo + %Nz ta c6 thé viét

44x 9y _ 14 _ M

trong d6 a 1a khdi lugng chét hitu co bi oxi hoa.

M M M \ \
X=——mg, ; y= gmHzo; t= Taa zdugcsuyratux,y.tva M.

IL. CAu tao phan tir hop chét hitu co
1. Céng thike cdu tao
Cong thirc cau tao day du (khai trién)

Vi du: cong thirc cau tao cua propan:

Cong thuc cAu tao thu gon: CH;-CH,-CH;

2. T huyét cdu tao hod hoc
Trong phan tir chat hiru co, cac nguyén tir lién két véi nhau theo diing hod tri va theo mot thir tw nhat
dinh. Thi ty lién két d6 duge goi 1a cdu tao hod hoc. Su thay doi th tu tu lién két d6 s& tao ra chat méi.
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Trong phan tir chat hitu co, cacbon c¢6 hod tri 4. Nhitng nguyén tir cacbon c6 thé két hop khong nhiing
v6i cac nguyén tir cia cac nguyén to khic ma con két hop truc tiép voi nhau tao thanh nhitng mach
cacbon khac nhau (mach théng, nhénh hodc vong).

Tinh chat cta cac chit phu thudc vao thanh phan phdn tir (ban chat va s luong cac nguyén tir)va cdu
tao hod hoc (tht ty lién két caa cic nguyén tir).

3. Pong ding va dong phan

Déng ding 13 hién tuong cac chit c6 tinh chat hoa hoc twong tu nhau nhung khac nhau mét sé nhom -
CH, vé thanh phﬁn phan tr. Vi du: metan CHy, etan C,Hg, propan C;Hg la cac chit déng déng cua nhau.

Déng phan 13 hién tugng cac chit c6 cong thirc phan tir nhu nhau nhung khac nhau vé cu tao hoa
hoC.

4. Lién két hod hoc trong hop chdt hitu co
Lién két cong hod tri 13 loai lién két thudng gap nhat trong cac hop chat hitu co. Céc cht hitu co c6 thé
c6 cac lién két don, lién két d6i hay lién két ba.

Lién két don duge tao thanh béng mot cap electron. Lién két c6 mat dd electron 16n nhit nam trén
duong ndi hai hat nhan nguyén tur goi 1a lién két & (su xen phu tryc). Lién két c6 mat do mat do electron
16n nhat nam & hai phia ctia mét phang lién két & goi 1a lién két 7.

Lién két d6i bao gom mot lién két § va mot lién két .

Lién két ba bao gdm mot lién két & va hai lién két .
Lién két hidro 13 loai lién két yéu, tao nén gitra nguyén tir hidro linh dong va nguyén tir c6 do am dién
cao. Tuy nhién, loai lién két nay c6 anh hudng 16n dén do tan trong nudc, dén nhiét do soi, nhiét do nong
chay cua nhiéu chét.
5. Trung gian phan vrng hoad hoc hitu co

Goc hidrocacbon 13 tiéu phan trung gian phan tmg theo co ché gbc tu do, khi phan cit di li mot
nguyén ttr hidro ra khoi hidrocacbon. Goc hidrocacbon khong bén, dd bén twong ddi cua gbc quy dinh
san pham nao 1a chinh, san pham nao 13 phu. Thir ty giam dan do bén cua cac gdc hidrocacbon nhu sau:

R R H H

R—C >R—C >R—C > H—~(

R H H H

Cacbocation 13 ion duong cé dién tich duwong tai nguyén tir cacbon. Cacbocation 1a tiéu phan
trung gian phan tng, n6i chung khong bén. Tuy nhién, do bén tuong ddi ciia cacbocation quy dinh hudng

uu tién cua phan ung. Thr tr gidm dan dJ bén cia cac cacbocation nhu sau:
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R R H

H
| | | |

R—C*>R—C* > R—C* > H—=C*

CHUONG HIBRO CACBON
Tém tit li thuyét

Céc hidrocacbon 1a nhitng hop chét hitu co gdm hai nguyén t6 1 cacbon va hidro. Cac hidrocacbon 13

ngudn nhién liéu quan trong (90%) va 1a nguyén liéu cua cong nghiép hod hoc (10%).

L Déy dong ding ankan
Cong thire tong quat: CyHap - 5 trong d6 n > 1.

Pic diém cau tao: Chi gdm céc lién két don. Cac nguyén tir cacbon & trang théi lai hod sp’. Goc lién

két 1a 109°28°.

Vi du: C,Hg 1a d6ng dang cua CH,, (déu chi chua lién két don, thanh phan phéan tir C,Hg hon CH, mot
nhém CH,) nhu vay C,Hg ciing c6 nhitng phan tmg twong tw CH,: c6 phan tmg chay, phan tmg thé clo.

C2H6 + 772 02 t—u) 2C02 + 3H2O
CH3—CH3 + C12 — CH3—CH2C1 + HCI

Phan tg déc trung cua ankan 1a phan tng thé.

Khi d6t chay hoan toan ankan, sé6 mol nuwéc thu dwoc lén hon sé mol cacbonic.

CnHy,y p + 3”2“02 > 1nCO, +(n+1)H,0

II. Diiy dong ding xicloankan

>

Xiclopropan  Xiclobutan Xiclopentan Xiclohexan

Do strc cang vong nén cac xicloankan khong bén (trir xiclopentan va xiclohexan).

Cong thuc téng quat: C,H,, , diéu kién n >3

bac diém chung ctia hidrocacbon no 1a chi bao gom céc lién két don.

Xiclopropan c6 thé cong m¢ vong véi hidro hodc brom nguyén chat (khong lam mat mau nudc

brom).
- Phdn irng thé & xicloankan tuong tu nhu ¢ ankan

Nhung xiclopropan va xiclobutan c6 phan tng cong md vong.
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>CH—CH3 + Br, — =

T
N
O—0

CIHZ-CHZ-CIH-CH3
H Br Br

N

+BI‘2 —»CHzBI‘-CHz-CHZ-CHzBI‘

Phdn wrng oxi hod

CnHZn + 371102 —> nC02+ nHZO

Nhén xét: Dy o =Neg (khi dbt anken Dy o =Neg )
III. Day dong ding anken
Cong thirc tong quat: CpHay, dicu kién n > 2

Dic diém ciu tao: Phan tir c6 mot lién két doi, trong d6 c6 mot lién két o va mot lién két m. Nguyén
tir C tham gia lién két d6i ¢ trang thai lai hoa sp”.
- Pic diém céu tao va cau trac phan tir: c6 mot lién két doi
120°

\’/\—V— Claihéasp’. __

0

c—=¢C 120
/ nay

C lai hoa sp”.

N

Déng phin: Tir C,Hg bat dau c6 dong phan. Ngoai cac dong phan mach cacbon con cac dong phan vi
tri ctia lién két doi, dong phan hinh hoc (cis - trans)

- D(f)ng phan ciu tao: bao gom ddng phan mach C va dong phan vi tri lién két doi.
- Bong phan hinh hoc:

Dong phan cis Ddng phan trans

- Cdch goi tén tén thay thé ciia anken:
+ Chon mach cacbon dai nhét chira néi déi, chira nhiéu nhanh nhét lam mach chinh.
+ Panh sb cac nguyén tir C trén mach chinh, bat dau tir gin nbi d6i, sao cho tong sb chi vi tri cac nhom thé 1a
nho nhat.
+ Go1 tén anken theo trinh tu:
S chi vi tri nhanh (nhém thé) + tén nhanh (nhém thé) + tén mach chinh + s chi vi tri lién két doi + en.
Vi du:
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hept-3-en

5-metylhept-3-en

Tén goi Tén hé Pac diém cau

thuong thong tao Dong phan
C,H, Etilen Eten 1 lién két doi
Cs;Hg Propilen Propen | 1 lién két doi Xiclopropan
C4Hy Butilen Buten | 1 lién két d6i Xiclobutan,

Metyl-xiclopropan
But-1-en
Cis-but-2-en
Trans-but-2-en

2-metyl-but-1-en

Tinh chat hoa hoc cua anken: Tham gia phdn ting céng (H,, Br,) dé dang lam mat mau dung dich
nudc brom, ngay ca trong bong toi.
CiHay + Hy—2— C,Hayer
CoHa, + Bry—2"— C,H,,Br;
C,H,, + HA—*“ 5 C,Hp A
(v61 HA 1a cac axit nhu HCL, HBr, H,SOy)
CoHa, + H,O0 —*— C,H,, - OH

Quy tic Macconhicop: Khi cong hop chit khong d6i ximg (HX) phan mang dién tich 4m sé& két hop
v6i phan mang dién tich duong cta cacbon lién két doi va phan mang dién tich duong s& két hop véi
phan mang dién tich 4m cia cacbon lién két doi.

Gidi thich quy tic: Do gbc ankyl day electron 1am cho lién két  bi phan cuc, nén ion dwong dé gan vao
cacbon mang dién tich am va nguoc lai
Kha nang phan ung cong HI > HBr >HCI >HF

Phan mg cong nudc cho san pham chinh nhu sau : Etilen — etanol

Béng déng cua etilen — Ancol bac hai hoac bac ba

CH,=CH, +H,0 —%~ 3 CH,CH,OH

i oon o 1
CH, = € - CH; —% CH, - - CH; +  CH,- C-CH;
CH, CH, CH,
(Sdn phdm chinh) (Sdn pham phu)
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Vi du:
5+ 5 &+e-
CH;—~>CH=CH, + HBr — CH;-CHBr-CHj; sin pham chinh.
Anken tham gia phdn wrng trung hop:
nCH,=CH, —2 5 (-CH,-CH,-), polietilen (PE), n 1 hé s6 polime hoa (d% polime hoa).
Trung hop 13 qué trinh cong lién tiép nhiéu phan tr nho gidng nhau hay twong ty nhau thanh phan
tr 16n hay cao phan tu.
Phdn vrng oxi hoa:

Cl’len + 3_1102 '—0>nC02 + HHQO
2

Trong cong nghiép, ngudi ta oxi hod nhe etilen (nhd chat xtc tac PACl/CuCly) dé san xuét
andehit axetic.

Suc khi etilen qua 6ng nghiém dung dung dich thudc tim lodng, dung dich thudc tim mat mau:
3C2H4 + 2KMIIO4 +4H20 —> 3CH2(OH)CH2(OH) + 2Mn02 »L + 2KOH

(etylen glicol)
Phan tng 1am mat mau tim cta dung dich kali pemanganat dugc ding dé nhan ra su c6 mit cua lién
két d6i anken

1V. Diy dong ding ankin

Cong thuc téng quat: C,H,, ., diéu kién n =2

Pic diém cAu tao: Phan tir c6 mot lién két ba, trong d6 c6 mot lién két o va hai lién két . Nguyén tur
C tham gia lién két ba & trang thai lai hod sp.

- Pac diém cau tao cua axetilen:

180° , ' : |
£ ) ([ H c B H
H——C=—C——H hay

Hinh anh cua hai lién két pi riéng ré trong phan ti axetilen, ching thuéc vé nhirng mat phang
vudng goc voi nhau.

Ankin tham gia phan tng cong, tring hop va cac ank-1-in tham gia phan tng thé.

1. Phan &ng cong :
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CpHayr + Hy 25 C,Hy,

CpHons + 2H, —C 5 C,Hay

CyHono + Xy — CHonX, —=— CHpXy

Vi X : halogen

HC=CH + X, —— XHC=CHX —%2— X,HC-CHX,
CoHano + HA—22¢ 5 C Hy A

Vo1 HA : cac axit nhu : HC1, HCN, H,SO,...
HC=CH +H,0 —2%%¢ , CH,CHO

Luwu y : trong phan ing cong gitta ankin bat d6i va tac nhan bat d6i, san pham chinh duoc xac dinh theo
quy tac Maccopnhicop.

Phdn trng cong

A. Cong H, : Phan Umg cdng qua hai giai doan

. H, Pd,t° H, Ni, t°
Ankin  —2"Y s Apken — MU o Apkan

CH=CH + 2H, ¥, CH, - CH,
CH=CH + H, PP , CH, =CH,
B. Cong halogen X, (X =Cl, Br)
Phan tng cOng qua hai giai doan
CoHapy —22 CHpnoXo —22 CHyp0Xy

(D )

Nhén xét : Giai doan 2 xay ra kho khan hon giai doan 1. N6i chung ankin lam mat mau dung dich brom
cham hon anken.
C. Cong HX (X=Cl, Br, 1)
Phan g xay ra theo hai giai doan va giai doan sau kho khéan hon giai doan trudc
Phan tmg cong cac dong dang clia axetilen tuan theo quy tic cong Macconhicop.
D. Cong H,O

- Axetilen + H,0 —#%% 5 Andehit axetic

HC = CH + H-OH Hgs‘gg;‘éﬁW [CH,=CH - OH] — CH;—CH=0

etin enol khong bén andehit axetic

- Céc dong ding + H,0 —> xeton

t, 0
R{-C==C-R,  +HOH — Ri-CH=C-R, —=R;-CHy-C-Ry

: g

E. Cong axit CH;COOH
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Zn(CH3COO0),

CH==CH +CH3;COOH

- CHy - |CH -
OCOCH3 / n

2. Phin wrng oxi hda :
C,H,n +(3n-1)/20,—<-»nCO, + (n-1)H,O
3C,H, + 8KMnO4 2%, 3K,C,04 +8MnO, + 2KOH + 2H,0
C,H, +2KMnO, + 3H,S0, ——2CO, + 2MnSO, + K,SO, + 4 H,0
5CH;—C=CH +8KMnOy + 12H,80,—— 5CH;COOH + 5CO; + 8MnSO4 + 4K,80, + 12H,0 (Hién
tuong mau tim dung dich nhat dan hoac mat han)
3. Phan ing trung hop
2HC =CH —&4/Mein’e y cCH,=CH—C=CH (Trung hop)
(Vinylaxetyl hay vinylaxetilen)
3HC=CH —Cheatinh.60°¢_, ¢ H, (benzen) (Tam hop)
nHC =CH —<-2"¢_; (—CH=CH—) (Cupren)
4. Phan ung béi kim loai ciia Ankin-1 :
H—C=C—H + 2AgNO; + 2NH; —— Ag—C=C—Ag| + 2NH4NO;
H—C=C—H + 2[Ag(NH3),]OH —— Ag—C=C—Ag| + 3NH; + 2H,0 (Chwong trinh nang cao)
R—C=C—H + AgNO; + NH; —— R—C=C—Ag| + NH4NO;
R—C=C—H + [Ag(NH;),]OH —— R—C=C—Ag| + NH; + H,O (Chwong trinh ning cao)
= Trong day dong dang ankin, chi ¢é axetilen cé thé thé hai lan véi ion kim loai
HC=CH +2Na —— NaC=CNa + H,t
(Bé sung phin Phén teng thé véi ion kim loai hod tri I (Ag", Cu"))

Chi c¢ axetilen va cac ankin- 1 (R —-C = CH) mdi té}c dung dugc véi dung dich AgNO; /NH; cho két
tua mau vang, tac dung vdi dung dich CuCl/NHj; cho két tia mau do

AgNO; +3NH; + H,0O — [Ag(NH;),]' OH + NH,NO;
(phirc chat, tan trong nudc)
HC=CH +2[Ag(NH;),]JOH — Ag-C=C-Agl + 2H,0 + 4NH,
(két tha mau vang nhat)
R- HC=CH + [Ag(NH;),]JOH — R-C=C-Ag} + H,O +2NH;
HC=CH +2CuCl +2NH; —— Cu-C=C-Cu} +2NH,CI
R- HC=CH + CuCl+NH; — R—C=C - Cud + NH,Cl
Nhén xét: Trong cac phan tng trén chi c6 axetilen phan ng vdi cac ion kim loai theo ti 1¢ 1:2 con
cac ankin -1 khac chi phan tng theo ti 1¢ 1 :1. Co th¢ dung phan tmg trén dé nhan biét axetilen va ankin -
1 khac. Co6 thé dung thém phan Umg sau dé thu lai duogc cac ankin-1

AgC= CAg +2HCl ——> CH = CH +2AgCl

CHy=CH-0-C-CH; (vinylaxetat)

|
O

trung hop
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4. Phan ung oxi hoa
A. Oxi hod hoan toan

CnHZn—Z + 3n -1

02 —> HCOZ + (n-l) H20

Nhéan xét : Phan Gmg toa nhiét manh va san pham chay cho n CO, > nH,O
B. Oxi hod khong hoan toan

Phan tng oxiq hod béi dung dich KMnO, twong tu anken, ankin dé bi oxi hoa bdi dung dich KMnO, sinh
ra cac san pham CO,, HOOC —COOH ...

3C2H2 + 8KMIlO4 — 3 K2C204 + 8Mn02 +2KOH +2H20
C2H2+ 2KMIlO4 + 3H2$O4 —> 3CO2 + 2MHSO4 + KzSO4 +4H20
Nhén xet: Co thé dung phan img lam mat mau dung dich thudc tim dé nhan biét cac ankin. So voi
anken toc d§ phan ing dién ra cham hon.
V. Ddy dong ding ankadien
Cong thuc téng quat: C,H,, -2, diéu kiénn >3
Pic diém cau tao: Phan tir c6 hai lién két doi, trong mdi lién két doi c6 mot lién két § va mot lién két
. Nguyén tir C tham gia lién két d6i & trang thai lai hod sp®.
Ankadien tham gia phan Umg cdng, dic biét dé trung hop tao thanh cao su nhan tao.
1. Phdn wrng cong
O nhiét do thép thi vu tién tao thanh san phém cong -1,2 ; & nhi¢t dJ cao thi vu tién tao ra san phém cong -

1,4.
(San pham cong-1,2) (San pham cong-1,4)

1 2 3 4 +Br. 1 2 3 4 + 1 2 3 4
CH, =CH-CH=CH, — CH,— CH-CH=CH, CH,-CH = CH-CH,
| | |
Br Br Br Br
& -80°C : 80% 20%
& 40°C : 20% 80%
1 2 3 4 +HBr 1 2 3 4 + 1 2 3 4
CHy,=CH-CH=CH, ~— CH,-CH-CH=CH, CH,—CH = CH-CH,
| | | |
H Br H Br
& -80°C : 80% 20%
& 40°C : 20% 80%

2. Phdn wng trung hop

- Trung hop (1,4) cho polime dan hdi (cao su)

nCH,=CH-CH=CH, —» (€H,-CH=CH-CHy),
Caosubuna

nCH,=C -CH=CH, _Na ~<CH2-|C=CH-CH27L
CHy CH, n

Trang 11
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(caosu isopren)

nCH,=C -CH=CH, _Na 4<CH2 -C = CH- CHﬁf
cl cl n

(cao su cloropren)

- Mot phan c6 thé trung hop (1, 2) dé tao thanh polime khong dan hoi.

Na -
NCH, = CH, - CH=CH, — 2. { CHz cH Th
CH= CH2

3. Oxi hoa khong hoan toan :
3CH,=CH—CH=CH, + 4KMnO, + 8H,0 —>CH,0H—CHOH—CHOH—CH,OH + 4MnO, +KOH

VI. Ddy déong ding aren
Cong thuc téng quat: C,Hy, _¢, diéu kiénn =6

Dac diém cau tao:Vong benzen rat bén virng vi ¢6 3 lién két don xen k& 3 lién két doi.

CHg

e O
Benzen, Toluen

Benzen va diy dong ding con goi 1a cac hidrocacbon thom. Tinh thom thé hién & cac tinh chat: d& thé
hon hidrocacbon no, kho cong hon hidrocacbon khong no va bén véi cac tac nhan oxi hoa.

Vi du: Benzen khong 1am mat mau nudc brom va dung dich thudc tim. Benzen chi phan tng véi
brom nguyén chit, xic bot sit va dun nong.

Br

0
@ +Br, et + HBr

1. Ben zen va day dong dang

- Pinh nghia: Hidrocacbon thom 13 nhirng hidrocacbon trong phan tir c6 chira mot hay nhiéu vong
benzen.

Cong thuc phan tir chung : C,H,, ¢(n > 6)
- Tinh chit hoa hoc: + Phan ting thé :

eThé nguyén tir H ctia vong benzen.

Thi du:
H Br
©+Br2 _Fe, ©+HBrT
brombenzen

Trang 12
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2

e Benzen tac dung voi hdn hop HNO; dac va H,SO,4 ddm dac tao thanh nitrobenzen :

@ + HO-NO, 239 @ + H,0

nitrobenzen
e Nitrobenzen tac dung voi hdn hop axit HNO; boc khéi va H,SO, dam ddic déng thoi dun nong thi tao thanh m-
dinitrobenzen.

o N02
02N© + HO - NO, %Ogt- OZN@ (m — dinitrobenzen)
i

e Toluen tham gia phan tng nitro hod dé dang hon benzen va tao thanh san pham thé vao vi tri ortho va para

NO,
D
H,S0,4 (58%)
CH3© +HO - N02T20> o—nitrotoluen

L CH3@N02 (42%)

i i p—nitrotoluen
Quy tdc thé ¢ vong benzen
Khi & vong benzen da c6 san nhém ankyl (hay cac nhom —OH, -NH,, -OCHj; ....), phan Gng thé vao vong sé&
dé dang hon va uu tién xay ra & vi tri ortho va para.
Nguoc lai, néu & vong benzen da co san nhém —NO,; (hoac cidc nhom -COOH,
-SO;H ...) phan tng thé vao vong s& khé hon va uu tién xay ra & vi tri meta.
Phan &rng cdng

. .0
C¢Hg +3H, — U5 CH,,
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Phan &rng oxi hoa
e Benzen khong tac dung véi KMnO, (khong 1am mét mau dung dich KMnO,).

KMnO4. 150 CgHs — C-~ OK _Ha, CgHs — C— OH
80-100°C

O O

C¢H,CH;

Hidrocacbon thom chdy téa nhiét :

CHye + 2230, 5nC0, + (03)H,0

2. Mt vai hidrocacbon thom khac:

@ CH =CH,
a. Stiren : - CTPT : CgHg ; CTCT :

- Tinh chét hoa hoc :
+ Phan ung cong:
C6H5 —CH:CH2+BI'2 —> C6H5—CH—CH2
| |

Br Br
CgHs—CH=CH,+HCl — C4Hs—CH—CHj
a
+ Phan Ung trung hop
nCH=CH, Xt .~CH~CH, ~CH~CH,~CH~CH,~CH~CH, ~.. > {CH —CHZ—)
CeHs CeHs CeHs  CeHs CeHs 6Hs n

Polistiren
b. Naphatalen :

-CTPT: C]()Hg ) CTCT :

- Tinh chit hoa hoc :

+ Phan tmng thé : ¢

NO,
+ HNO; %% + H,0
+ Phan ng cong :
“ N/ 150°C @O N/ 200° C, 35 atm

C,oHs, naphtalen C,oH4p, tetralin C,oH,g, decalin

Benzen va ankylbenzen khé tham gia phin vng cdng, chung khong lam mat mau dung dich brom
(khong cong voi brom) nhu cac hidrocacbon khong no. Khi chiéu sang, benzen cong véi clo thanh C¢HClg.
Khi dun néng, c6 xtic tac N1 hodc Pt, benzen va ankylbenzen cdng vdi hidro tao thanh xicloankan.

Benzen bén véi chit oxi hoa, khong tac dung voi KMnOy (khéng lam mdt mau dung dich KMnO,). Céc
ankylbenzen khi dun nong véi dung dich KMnO, thi chi c6 nhom ankyl bi oxi hod. Thi du : Toluen bi
KMnO, oxi hoa thanh kali benzoat, sau do tiép tuc cho tac dung voi axit clohidric thi thu dugc axit benzoiC.

Trang 14
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e Cac aren khi chay trong khong khi thuong tao ra nhiéu mudi than. Khi aren chay hoan toan thi tao ra
CO,, H,0 va toa nhiéu nhiét. Thi du :
CHg+ 7,50, — 6CO, + 3H,0 DH =-3273kJ
Nhdén xét chung : Benzen tuong d6i dé tham gia phdn tng thé, khé tham gia phan iing céng va bén ving
Véi cdc chdt oxi hod. D6 ciing 1a tinh chat hoa hoc dic trung chung cua cac hidrocacbon thom nén dugc goi
la tinh thom.

PIEU CHE CAC HYDROCACBON
1. Diéu ché ankan :

e Nguyén lidu lay tir thién thién nhu khi than d4, khi dau mo. ..

e Tong hop tir cac dan xuét halogen hodc cac mudi ciia cac axit hiru co
R—X +2Na + X—R’——> R—R’ + 2NaX
C,Hs—Cl + 2Na + CI-CH; —— C,Hs—CHj; + 2NaCl
R,(COONa),, + mNaOH,,—2C 5 R H,, + mNa,CO;

DPiéu ché Metan :

C +2H, "5 CHyt

CO + 3H,—““ 5 CH41+ H,0

CH;COONa + NaOH, —&%C 5 CH,1 + Na,CO,
ALC; + 12 H,O——> 4AI(OH);| + 3CH,4?

2. DPiéu ché anken :

+ Phan tmg cracking va phan tng dé hydro hoéa :
CH;—CH,—OH —:8248"C_, CH,=CH, + H,O
R—CHX—CH,—R’> —¢Kothnow , R CH=CH—R’ + HX
R—CHX—CHX—R’ +Zn —>R—CH=CH—R’ + ZnX,
R—CHOH—CH,—R> —Me0:AL0:3%0°C \ p_ CH=CH—R’ + H,0
R—C=C—R’ + H, ", R—CH=CH—R’

CiHapiy —> CpHom + CiHoge
CoHono —2“» CpHom + (n+1-m)H,
3. Piéu ché Ankin, Ankadien :
R—CHX—CHX—R’> —2fine y R—C=C—R’> +2HX
R—CHX,; —CHX,—R’ +2Zn—— R—C=C—R’ +2ZnBr,
R—C=C—H + Na——> R—C=(C—Na +1/2H,
R—C=C—Na + X-R’—— R—C=C—R’ (Phan ung tdng mach C)
CaC, + 2H,0 —— Ca(OH), + C,H,
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2CH, —2¥c<h 5 C,H, + 3H,
2C + H,—32°¢ 5 C,H,

4. Diéu ché ankadien
2CH;—CH,—QH —Ako40=s0'¢ o ¢y —=CH —CH=CH, + 2H,0
2H—C=C—H —&a/vaiw'e , ¢H=C—CH=CH,
CH=C—CH=CH, + H,—’ 5 CH,=CH—CH=CH,
CH,—CHOH—CHOH—CH; —1:89:4.1%°C_y cH,=CH—CH=CH, +2H,0
CH,—CH—CH,—CH; —2ehidhéa_y  CH,=C— CH=CH,

CH; CHj; (Isopren)
CH=C—CH=CH, + HCl—— CH,=C—CH=CH,

ClI (Cloropren)
5. Diéu ché hydrocacbon thom va cic hydrocacbon khic :

3C,H, — - CChoattin_, o B¢
C¢Ha(xicloankan) —4°C 5 C¢Hg + 3H,

CeHyy —2C 5 C¢Hg + 4H,

C¢HsCOOH + 2NaOH —C 5 C¢Hg + Na,CO;5 + H,O
C¢Hs—X +2Na +X-CH; —— C4HsCH; + 2NaX

C¢Hg + CH;X —2% 5 C¢HsCH; + HX

Huwéng din gidi bai tip xdc dinh céng thivc phén tiv
Buée 1: Goi cong thire phén tir dang tong quat

+ Gia thiét cho san pham chay gdm (CO,, H,O, N,) = hop chat phai chtra C, H, N va c6 thé co

O. bit cong thirc phan tir 1a: CxHyOzNt (x, y, t nguyén duong; z nguyén, co thé bang 0)

M, = [2x +y+ 16z + 14t

Pé xac dinh xem c6 O hay khong phai tinh khdi lugng cac nguyén t6 roi lay khoi lugng hop chat

trir di khoi luong cac nguyén té duge khdi lwong 0; mg =0 = khong c6 oxi, mO >0 = cb oxi.

Buoc 2: Xac dinh x, y, z, t. Goi chét hitu co can tim 1a A.

Dang I: Biét khéi lugng cac nguyén tb (mc, my, Mo, my), khdi lugng mol phan tir (M,), my.

nA=mA/MA
Me _ My

 12.n, l.n,
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m, (= M

N

14,

Dang 2: Biét thanh phan phan traim khéi luong cac nguyén t6 (%C, %H, %0, %N), ma, khbi luong phan
tor (MaA).Tinh khoéi lugng X: my= %X . my

C6 khdi luong cac nguyén tb rdi tinh theo dang 1.

16,

Dang 3: Biét khoi luong san phﬁm chay Meo, s My o3 Ma, Ma, V)

Tinh khéi luong timg nguyén té:

m m
me=—212()  m, =~ 2.

V, .
m, = —2 .28(g m, = m, - m. - m, - my (g). Lam ti€p nhu dang 1.
N 224 (6] A C H N

Dang 4: Biét my, M, khéi luong san pham chay mot cach gian tiép nhu sau:

Dan hdn hop san pham 1an luot qua hai binh: binh 1 dung dung dich H,SO,4 dam dac, binh 2 dung
dung dich kiém, dic du ( NaOH, KOH, Ca(OH),, Ba(OH),): H,O bi gitr lai ¢ binh 1, CO, b1 gitr lai ¢
binh 2, N, thoat ra khoi hai binh.

mc,, = khoi lugng binh 1 ting.

my o = khéi luong binh 2 ting. (hodc ¢ thé tinh khdi lugng CO, theo khdi lwong két tua khi binh
2 dyng dung dich Ca(OH), hoac Ba(OH), du).
+ Dan hon hop san pham qua binh dung dung dich Ca(OH), Ba(OH), du: ca H,O va CO, déu bi
gitr lai, N; ra khoéi hai binh:
CO, + Ca(OH), — CaCO; ¥ + H,O
CO, + Ba(OH), — BaCO; { + H,O

n(joz =N Kbt tta = rn(jo2

M pinh ting = Mo, T my o = my, ,
Dang 5: Cho ti 18 thé tich cac chét trong phan tng chay. Chii y: khi thé tich cac khi do & cung diéu kién
vé nhiét d6 va ap sudt thi ti 1& vé thé tich ciing chinh 1a ti 1& vé s6 mol.

Buée 3: Kiém tra lai két qua tinh toan va két luan cong thic phén tir .

Céc bai toan hoa hoc dung 1am cdu hoi tric nghiém khach quan thudng 13 don gian vé mit tinh toan,
c6 nhitng cach giai nhanh, doi hoi tri thong minh, suy luan sic bén va rén kha ning phan tng nhanh cua

nguoi hoc.

CHUONG DAN XUAT CUA HIDPROCACBON
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NHOM CHUC
La nhom nguyén tir gdy ra tinh chat hoa hoc dic trung ciia phan tir chét hiru co.
1. NHOM CHU'C HOA TRI I

CTTQ cua hop chat chira nhom chire héa tril (A, B...)la: C.Hypoka (A, . Néu 1a hop chét tap
churc thi cong thue ¢6 dang nhu sau: C,Hjpio0k.20 (A)a(B)y

Cong thirc tong quat dang chtrc ctia moi ruou 1a:

CaHaniz21a(OH), diéu kién dé ruou bén a <n.
Cong thirc tong quat dang chirc ctia moi axit 1a:
CaHani2212(COOH),

Cong thirc tong quat dang chirc cia moi andéhit 1a:
CuHan2 2k 2( CHO),

Cong thirc tong quat dang chirc ctia moi Aminoaxit 1a:
(NHz )a CoHonio0ka (COOH),

Cong thirc tong quat dang chirc cia moi Amin bac mot 1a
CoHan2.012(NHy),

Cong thirc tong quat dang chirc ctia moi dan xuat Halogen 1a
CoHoni201a Xa

Néu chi dot chdy goi cong thirc tong qudt dang phdn tiv cong thirc axit CH,0.,.

Néu chi xét dén nhém chikc thi thay toan b géc trén bang R cong thirc axit R(CCOOH),

Vira dét vira quan tim dén nhom chic cé thé goi gp cong thirc axit C,H,(COOH),.

2. NHOM CHUC HOA TRI II, I11.

Céc cap dong phan thuong gap: Axit(I) — Este(II); Andehit(I) — Xeton(II); Amin bac I - —~Amin bac
II - Amin bac III.

Ta c6 thé tim cong thirc phén tir ctia ddng phan hoa tri I roi suy ra cong thirc cia dong phan hoa tri
11, II1.

3. MOT SO VAN PE KHAC

Do voi hop chat hitu co chita C, H, O thi s nguyén tir H luon 1a chén do d6 khdi lwgng mol phan tir

ludn 1a s6 chan

~ Doi v6i hop chat chira nhom chire dang CH, (A), hodc CyHanaaka (A), thi 2x +2 >y + a; 50 lién
két  trong mach C luép nho hO’l”1 hoac bang s6 C trong mach; néu nhg')m chtrc A ¢6 C, va hop chat mach
khong nhénh ( mach thang) thi s6 nhoém chirc (a) luén nhé hon hodc bang 2.

’ Df)i v6i hop chét chtra N ( amin, amino axit, ...) CHy,O,N; (zco thé khong co) thi tong s6 N va H 1a
sO chan.

. Tom lgi: T ong sé nguyén tir ¢é héa tri 16 la 1 s6 chén, Tong so héa tri I luén nhé hon hay bang 2
lan so C trong mach + 2.

Theo thoi quen, hau hét dé vé hop chétthru co ¢6 nhom chire déu khong ndi 1 cau tric mach C. Gap
truong hop nay, tam thoi coi 1a mach hé dé giai- néu khong c6 nghiém hop 1y hodc du thoi gian méi xét
c6 vong

Vi CTTQ cua Este khi dé cho dic diém cau tao cua axit, rugu tao nén Este do thi nén dung CTTQ
dang chuc trude dé biét ro s6 mach C sau d6 mdi tinh s6 7 trong mach dé khéi bo sot.
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CHUONG CAC DAN XUAT CUA HIDROCACBON

Tém tit li thuyét
DAN XUAT HALOGEN CUA HIDROCACBON

Khi thay thé mot hay nhiéu nguyén tir hidro trong phan tir hidrocacbon bang cac nguyén tir halogen ta
dugc dan xuat halogen cta hidrocacbon, thuong goi tat la dan xuat halogen.
2. Phan loai:

Dan xuét halogen no, mach hé

VD: CH;Cl; metyl clorua

Dan xuit halogen khong no, mach ho

Bac halogen bang bac cuia cacbon lién két v6i nguyén tir halogen
1. Phan tmg thé nguyén tir halogen bang nhom -OH

CH;CH,C1 + HOH(t") khong xay ra

CHCH,Br + NaOH —“— CH;CH,OH +NaBr

R - X+NaOH —“— R - OH + NaBr

CoHan (X + KOH —2C 5 C H,, + KCl + H,0
Qui tic Zai — xep: Khi tach HX khoi dan xut halogen, nguyén tir halogen (X) uu tién tach ra cing v6i H
o nguyén tir C bac cao hon bén canh (C mang it H)

I. Ruwou - phenol - Glixerol

1. Rugu (ancol)
Dinh nghia: Rugu 13 nhitng hop chat hitu co ¢c6 mot hay nhiéu nhém hidroxi (OH) lién két v6i nhiing
nguyén tir cacbon no cua gdc hidrocacbon. Rugu ¢6 mot nhém OH trong phan tir goi 1 rugu don chirc

hay monoancol. Rugu ¢6 nhiéu nhém OH trong phan tir goi 13 ruou da chirc hay poliancol.
- Phén loai :
+ Ancol no, don chirc, mach hé. Thi du : CH; — CH, — CH, — OH
+ Ancol khong no, don chure, mach hé : Thi du : CH, = CH — CH, — OH
+ Ancol thom, don chirc. Thi du : C¢Hs — CH, — OH
CH,- CH - CH,

+ Ancol da chtrc : Thidu: OH OH

+ Ancol bac I, bat II, bac III.

CH,
|
CH, - ClH _CH, () CH;,- |C - OH (III)

CH
Thi du : CH; — CH, — OH (1) OH 3
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Tinh chat vat li: Ruou 13 cac chét 1ong ¢ nhiét 6 thudng, tir CH;0H dén C,H,sOH, tir Cy5 trd 1én 1a
cac chét ran. Ruou c6 nhiét do soi cao hon han cac hidrocacbon cé cling phan tir khoi, vi gitta cdc phan
tir rugu c6 lién két hidro lién phén ti.

e Tinh chét hoa hoc

+ Phdn teng thé H ciia nhém OH ancol
2C,HsOH +2Na — 2C,H;ONa + H,

natri etylat

+ Phdn trng thé nhém OH ancol

(CH;),CHCH,CH,-OH + H,SO; — (CH3),CHCH,CH,-OSO;H + HOH
isoamyl hidrosunfat, tan trong H,SO4

Phén wng tach nwdce cia ancol

170°
CnH2n+IOH CnH2n + HZO
H,S04 4ac
>170°C, H,SO, dac
C,H;OH > C,H; + H,O
CHs
CH |
| 3 CH3-CH = C-CH3 + Hzo
(spe)
CH;-CH,-C-CHj
o CH;-CH,-C=CH, + H,0
(spP) ¢y

Phan Ung tach nudc cua rugu tun thi qui tic Zai — xep: Nhém OH wu tién tach ra cung v6i H & C bic
cao (C mang it H) bén canh dé tao Ik d6i C = C
<140°C, H,S0, dac
2(:2}{5()}{ > (32}{5()(32}{5 + Iiz()

+ Tao ete:
ROH + R'OH

140°

ROR' + H,O
H,S04 dzc
140°
——— (C,H;0C,Hs; + H,O
H,SO4 gac

C2H50H + CZHSOH
n(n+1)
2

(V&1 n loai ancol sé€ tao ra loai ete, trong d6 co6 n loai ete do1 xting)

< Daic biét: Riéng vdi etanol c6 kha nang tach nudce tao but-1,3- dien:

A1203, ZnO
2CHsOH ——"—= CH,=CH- CH=CH, + 2H, + 2H,0

H,S0, d,t°

CszOH + CH3COOH <:> CH3COOC2H5 + Hzo
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Phén wng oxi hoa:
% Oxi héa khong hoan toan:

Ancol bac I bi oxi hoa thanh andehit:

RCH,0H + 0, — % » RCHO + Hy0

CH,CH,OH + C{0 —'> CH;-CHO + Cu + H,0
Ancol bac II bi oxi hoa thanh xeton:

R—?H—R' + 0O, %» R—CII —R' + H,0

OH O

Ancol bac III khong bi oxi hoa

+ Oxi hoéa hoan toan: C,H,,;OH + 37’102 — 5 nCO, + (n+1)H,0

0

CH3CH20H + 302 — 5 2 C02 + 3 HQO
Piéu ché:
(San pham chinh duoc xac dinh theo quy tic Maccopnhicop)

H,S0,, san pham chinh
CHy=CH—CH; + HOH ——= CH;~CH—CH, (san p )

. .,OH .
Riéng ancol da chirc ¢6 cac nhom OH lién ké ¢6 phan ting hoa tan Cu(OH), trong moi truong ki€ém, tao

thanh dung dich mau xanh lam.

Nhin biét ancol

- Phan biét cac ancol c¢6 bac khac nhau

* Pun nong voi CuO (hodc ddt ndng trén soi day dong)

Ancol bac I bi oxi hoa thanh andehit (nhan biét san pham tao thanh bang phan mg trang bac). Ancol bac
II bi oxi hoa théu}h xeton (san pham tao thanh khong tham gia phan tng trang bac). Ancol bac III khong bi
oxl1 hoa trong diéu kién trén.

* Cling c6 thé phan biét cac bac cta ancol béng thudc thir Lucas 14 hon hop cua HCI ¢am dic va ZnCl,

Ancol bac III s& phan tmg ngay l4p tirc tao ra dan xuét clo khong tan trong nud.

Ancol bac II phan tmg cham hon, thuong phai cho it phit méi tao ra din xuat clo.

Ancol bac mot khong cho dan xuét clo & nhiét do phong.

2. Phenol
Nhitng hop chat hitu co c6 nhém OH lién két véi nguyén tir cacbon trong nhan benzen goi la
phenol.
Phenol don gian nhit 1a C¢HsOH. Sau déy 1a mot s6 vi du vé phenol:
OH CH, G
Q.0

Phenol, m-cresol,  p-cresol
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Do anh huéng cta nhan benzen, nhém OH trd nén phan cuc hon so véi ruou, phenol co tinh axit yéu.
Phenol tac dung v6i Na, NaOH, dung dich brom.

2C¢Hs-OH + 2Na  — 2C¢Hs-ONa + H,T
C6H5—OH + NaOH — C6H5—ONa + HzO
C6H5-ON3 + COZ + Hzo v C6H5-OH + NaHCO3

OH OH

| Br_ _Br

©+ 3Br, —>= l + 3HBr

Br
2,4,6 -Tribromphenol
OH OH
| 0N
H,SO,dac 2 NO;

@ + 3HNO, 24T +  3H,0

NO, axit picric

Chii y: Phenol khong tic dung trwc tiép véi axit hivu co nhw ancol. Muén diéu ché este ciia phenol
phai dung clorua axit hodc anhidrit axit vi mdt do dién tich dwong 6 nhom C=0 lén hon axit va phdn wng
dé dwgc thuwe hién trong méi trwong kiém

Vidu
C¢HsOH + (CH5C0O),0 —— CH;COOC4H;s+ CH;COOH
3. Glixerol
CH, - OH HO - CH, CH,-OH HO-CH,

| | N

CH-OH +HO-Cu-OH+HO-CH —> CH-0-Cu-0-CH +2H,0

| N
CH, - OH HO - CH, CH,-OH HO-CH,
CH, OH CH, — ONO,
| H,SO, dic |
CH —OH +3HNO, <245°CH — ONO, +3H,0
CH, — OH CH, — ONO,
CH, — OH CH, — OCOC,,H,,
| H,SO, dic |
CH — OH +3C;H,;,COOH_—"—"—"> CH - OCOC,;H;s +3H,0
| |
CH, — OH CH, — OCOC,,H,,

MOT SO TONG KET VE RUQU
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Ruou la h()p’chét hitu co phan tir c6 mot hay nhiéu nhém hydroxyl (-OH) gan truc tiép véi nguyén tir
cacbon no cua goc hydrocacbon.

1. Po rwou: 1a sé ml ruou nguyén chat ¢é trong 100 ml dung dich rugu

Vi du: Trong 100 ml rugu 96° ¢6 chira 96 ml ruou nguyén chat

2. Trong phan tng ete hoa ancol don chirc can luu y

(

L. ) . n(n+1 ) ., . £,
¢+ V61 n loai ancol sé tao ra nn+1l) loai ete, trong d6 co6 n loai ete doi xting

£ 2 1z , ) L
% S0 mol H,O tao ra = tong mol ete = 5 tong mol cac ancol tham gia phan Gng

< Néu cac ete tao ra c6 s6 mol bang nhau thi cac ancol tham gia phan tng ete hoa c¢6 s6 mol nhu nhau
3. CTPT chung cua ancol
- Ancol no don chuc : C,H,,,;OH
- Ancol no da churc, mach hé  : C,H,,.».,(OH), (ancol bén néu n > a)
- Ancol khong no chi bén khi -OH lién két voi C c¢6 lién két don. Néu -OH lién két véi C khong no (ctia
lién két doi, ba) thi ancol khong bén va bi chuyén hoa ngay thanh andehit hodc xeton
- Trong ancol no, da chirc mdi nhém -OH chi lién két trén mdi cacbon. Néu nhiéu nhom -OH cung lién
két trén mot nguyén tir cacbon thi phan tir ancol tu tdch nudc d€ tao thanh andehit, xeton hoac axit.
4. CTTQ cua phenol don chuc, géc hidrocacbon lién két v4i nhan benzen 1a géc hidrocacbon no : C,H,,.
;OH (n > 6)
5. Phan bi¢t phenol va ruou
Phenol c6 thé tan trong dung dich kiém tao thanh dung dich trong suét.
Phenol tao két tia tréng (2,4,6-tribromphenol) véi dung dich nudc brom.
Luuy:
1. PIEU KIEN PE TON TAI RUQU
Nhom (-OH) phai dinh v&i nguyén tir cacbon no
M&i nguyén tir cacbon khong dinh qua mét nhém (-OH), Néu nhiéu hon s& tach nude.
2. CONG THU'C TONG QUAT CUA RUQU
T4t ca cac hop chét co nhom chirc diéu suy ra tir cong thirc tong quat cua Hidrécacbon.
C«H,0, (dung cho phan ung d6t)
R(OH), (dung cho phan tmg chi lién quan dén nhom chic)
CsH,(OH), ( dung cho vura dbt vira tinh chat ciia nhém chic)
C«H,(CH,0H) (dung cho ruou bac I)
CuHanio0k(OH), ( dung cho truong hop phan ing lién quan dén mach C va nhém chirc)
3. PHAN LOAI RUQU
DUA VAO GOC HIDROCACBON ruqu no, rugu khong no, rugu thom
DUA VAO SO NHOM —OH ruou don, ruou da
DUA VAO BAC CUA C GAN VOI NHOM —OH rugu bac I, ruou bac 11, ruou bac 111,
4. PO RUQU duoc xem 1a % V cua ruou trong dd rugu (dung mol 1a nudce)
MOT SO LUU Y KHI GIAI TOAN RUQU
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1) Diéu kién dé rugu bén:

a. Nhom (-OH) phai dinh véi nguyén tir cacbon no. Néu nhém (-OH) dinh v&i nguyén tir cacbon &
lién két d6i thi ruou s& tu chuyén vi tao andehit hoac xeton, tuy thudc vao vi tri cia nguyén tu
cacbon c6 dinh nhém (-OH)

b. Mbi nguyén tir cacbon khong dinh qua mét nhém (-OH). Do do néu dit cong thirc cia ruou 1a
C Hy(OH)a thi ludn c6 diéu kién: a < x. Néu mot nguyén tir C ma dinh qua mét nhom (-OH) thi
ruou s& tu tach loai nudc tao andehit, xeton hodc axit cacboxylic — tuy thudc sb lugng nhém (-OH)
va vi tri cia C c6 dinh cac nhom (-OH) do.

2) Cong thic tong quat ctia rugu
a. Cong thic tong quat nhét c6 thé suy tir cong thirc tong quat ciia hydrocacbon (xem lai chuyén dé
thir nhat & tai liéu nay). CyHonsz0k2(OH), trong d6 n=1 nguyén; a=1 nguyén; k=A =0 nguyén. Tuy

ddc diém cdu tao ctia ruou ma ta thay gid tri cu thé ctia k, a dé co cong thirc tong quat cua cac rugu
trong diy dong dang do.

b. Dé viét cac phan ing do nhom (-OH) quy dinh c6 thé viét don gian hon 1a R(OH),.
¢. Ciing c6 thé dit cong thirc cia moi rugu la CXHy(OH)a dé khoi dai dong khi viét phan Gmg chay cia
ruou, khi d6: 1=x nguyén, 2=y chan, va a< x

3) Vé nguyén tic ruou no se c6 2 kiéu 1a no mach h& va no mach vong. Song can chu y rang, theo thoi
quen khi dung thuét ngir “ruou no” thuong dugc hiéu kém theo “mach ho” — tuy vay mot so it cac dé
lai dung chinh sy “thuong” nay lam bay cai. Vi vay khi giai bai tap, néu thdy vo 1y thi can dit lai
cong thure tong quat 1a dugc.

4) Ruou khong no bén thi phan tir phai c6 tir 3 cacbon trd 1én.

5) Ruou thom phai c6 it nhat 7 cacbon trong phan ti.

6) Can phan biét rd rang ruou thom véi phenol: Ca 2 loai gidng nhau & chd cung c6 nhom (-OH), cung
c6 vong benzen; chi khic nhau & cho: trong phenol, nhém (-OH) dinh truc ti€p vao C trong nhan
benzen (thi du Crezol CH3-C¢H4-OH) con trong rugu thi nhém (-OH) phéi dinh vao C no & nhanh (thi
du C¢Hs-CH,-OH).

7) Mot hop chit c¢6 chira ca 2 loai nhém chirc nay thi s& c¢6 du céc tinh chit do mdi nhom chirc quy dinh.

8) Ruou da chirc phai c6 tdi thiéu 2 cacbon trong phan tir.

9) Nén dit cong thic ruou bac 1 1a R(CH,OH), thay vi R(OH), dé dé viét cac phan tmg oxy hoa cua né.

10)Va diéu kién dé ton tai ruou bac 2 13 phai co tir 3 cacbon tré 1én; rugu bac 3 phai c6 tbi thiéu 4
cacbon.

11) Do tan va d9 sbi thi yéu 6 dau tién xét dén 1a lién ket hidrd, sau do t6i do manh cua lién két d6 (chu
yéu khac loai nhom chirc) ro1 méi dén M ( luu ¥ nhitng chat tuong tu nhau thi tan tot vao nhau)

12)R(OH), + aNa — R(ONa), + %Hz

Mot ruou khi tac dung vo1 Na, K...cho s6 mol H, = s6 mol ruou thi d6 13 ruou da chuc (déu bé“mg
xay ra khi s6 nhém OH 1a 2).
13)Hdn hop ruou khi tic dung véi Na, K...cho s6 mol H, > s6 mol ruou thi trong hdn hop d6 c6 it nhat

n(n+1)
2

mét rugu da chire. Néu ¢ n rugu trong hon hop bi tach loai H,O thi s& tao duoc ete khac

nhau trong d6 c6 n ete doi xung.
a. Ludn c6 Mg, > Mpygu. CO thé dung dau hiéu nay dé xac dinh hudng tach tach loai nude doi véi
ruou don chirc.
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b. Theo phan u’ng luén ¢6 ny = nge = V2 Nryeu , Va nhu vay néu thu duoc hon hop cac ete co s6 mol
nhu nhau thi s6 mol ctia mdi reou ban dau thyc té da phan tng ciing bang nhau.
¢. Theo bao toan khdi luong ludn cé: mpyg, = Mg + m,
14)V6i cau hoi “nguyén tac dé chuyén hoa rugu bac thap thanh rugu bac cao”, thi ta chi can thuc hién
lién tiép 2 phan ung: Tach H,O (theoZaixep) sau do cong lai H,O vao anken thu duoc (theo quy tic

Maccopnhicop); mudn tao thanh ruogu bac bao nhiéu thi diéu kién can 1a ngay sat voi C c6 dinh nhom
(-OH) & ruou bac thap phai c6 nguyén tir C dung bang bac ctia rugu can diéu ché.

15)Chi c6 rugu no don chirc mach hé khi tach loai nudec médi tao Anken; nguoc lai rugu bi tach loai H,O
tao Anken thi d6 phai la ruou no don chirc mach ho, c6 CTTQ 1a C,H,,.;OH.
a. Rugu metylic CH30H chi c6 phan tng loai nudce tao ete, khong thé tao anken.
b. Khi tach nudc tao anken thi lwu ¥ anken méi tao thanh c6 thé c6 dong phan cis-trans

c. Ludn co npygy pu = = Nanken —1NH20 va di nhlen ti 1€ mol gitra cac anken thu dugc cling bang ti1é mol
giita cac rugu trong hdn hop ban dau, néu nhu phan tmg tach loai ciia mdi ruou c6 cung hiéu suét.

16)Phan tmg ddt chay (oxihdéa hoan toan)
3n+1-k

CuHoni2210, + 0, — n CO, + (n+1-k) H,O

a. DOt chay mot rugu ma ¢6 n,,, = ng, thi ruou d6 phai 1a rugu no, mach ho (k=0); dong thoi ludn
luén ¢6 ny o -Neo, =Ny -

b. Dbt ruou ¢6 n H,O =n CO, suy ra rugu khong no chira mot ndi doi( hodc rugu cé 1 vong).
¢. Dbt hdn hop ruou cling c6 vai nhan xét thu vi khac.
17)Dua vao phan ung véi CuO dé phan bi¢t cac ruou céd bac khac nhau béng cach: Ruou béc 1,2 co
phan tng voi hién tugng “den” hoa “d6” con ruou bac 3 thi khong c6 hién tuong gi. Tiép tuc phan
biét rugu bac 1 voi rugu bac 2 bang cach lay san phdm thu dugce sau khi cho hoi ruou qua CuO nung
nong tac dung voi dung dich AgNO;/ddNH; — néu thay c6 phan ing trang bac thi san pham do 1a
andehit va rugu trude do 1a rugu bac 1 (xem phan img trang guong ¢ chuong Andehit).
a. Mot ruou bi oxi hoa co thé tao thanh hdn hop céac san phém: Ruou du, nude, andéhit va axit.
b. Co thé nhan xét ting giam khdi luong khi chuyén hoa tir nhém (-CH,OH)= 31 thanh nhém (-
CHO)= 29 hay (-COOH)= 45 dé biét phan Ung xay ra theo hudng nao; hodc da biét huéng phan tng
thi tim dugc s6 mol ruou phan tng khi dé cho my va m,.

¢. Oxihoda hai ruou no don chirc mach hg cho hai axit twong mg trong d6 c¢6 mot axit co6 M bang M
mot trong hai rugu thi suy ra hai rugu dé dong dang lién tiep.

18)Phan tng este hoa dung H,SO4 dic vira cung cip H' xtic tac cho phan tmg, vira hut nude tao nén do
phan

19)
CH,=CH-CH,OH + 2HBr e=22“ > CH, -CHBr-CH,Br + H,0 a R(OH), + b R(COOH), =22%" 51 (COO), R, + ab H,0

20)Néu dé cho chét hiru co chita C, H, O tac dung dugc yc’ri kim loai kiém tao H, thi c6 thé chira (-OH)
va (-COOH). Nén goi cong thirc 1a (HO),R(COOH), 161 tuy theo dk ma bién luén.

[l. Andehit - axit cacboxylic - este

1. ANDEHYT
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Andehit va xeton

- Dinh nghia :
e Nhom >C = O duogc goi la nhom cacbonyl.
o Andehit la nhitng hop chdt ma phén tir c6 nhém - CH=0 lién két véi goc hidrocacbon hodc nguyén tir
H. Nhom - CH=0 la nhom churc cua andehit, no duoc goi la nhom cacbandehit.

Thi du : H-CH=O0 (fomandehit), CH;—CH=0 (axetandehit)....
e Xeton la nhitng hop chdt ma phén tir ¢6 nhém >C=0 lién két véi 2 géc hidrocachon.
Thi dy : CHy~C~CHj ; CH;~C-CgH

0] 0]
- Phan loai

Dua theo cau tao cua gde hidrocacbon, nguoi ta phan chia andehit va xeton thanh 3 loai : no, khéng no

va thom. Thi du : CH;—-CH=0 thudc loai andehit no,
CH,= CH - CH = O thudc loai andehit khong no, C¢gH5CH = O thudc loai andehit thom, CH, —%—CH3 thudc
O

loai xeton no, CH, —%?—C6H5 thudc loai xeton thom,...

0]

ANDEHIT

Andehit Tén thay thé Tén thong thuwong
HCH=0 metanal fomandehit (andehit fomic)
CH;CH=0 etanal axetandehit (andehit axetic)
CH,;C H,CH=0 propanal propionandehit  (andehit propionic)
(CH3),CHCH,CH=0 3-metylbutanal isovalerandehit  (andehit isovaleric)
CH;CH=CHCH=0 but-2-en-1-al crotonandehit (andehit crotonic)
CsHs;CH=0 benzandehit benzandehit (andehit benzoic)

- HCHO, CH;CHO. Khi khong mau, mui xdc, tan trong nudc va dung méi hiru co
- Dung dich 36-40% HCHO goi 1a fomon hay fomalin
Andehit 1a nhitng hop chét hitu co trong phén tir c6 nhém chirc — CHO.
Mot s6 andehit tiéu biéu nhu: HCHO andehit fomic, CH;CHO andehit axetic.
Andehit c6 thé tac dung véi oxi, c6 xuc tac dé tao thanh axit cacboxylic twong tGng, tic dung véi
AgNO5\NHj; (trang guong), hay tdc dung véi hidro tao thanh rugu tuong tng.
* Tac dung vdi ion bac trong dung dich amoniac :

AgNO3 + 3NH; + Hzo —> [Ag(NH3)2]OH + NH4N03
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(phtrc chéat tan)
R-CH=0 + 2[Ag(NH;),]JOH —> R-COONH, +2Ag { +3NH; + H,0

Vi dl_l: CH3CHO +2Ag(NH3)20H t—n) 2Ag »L + CH3COONH4 + 3NH3 +H20

0
H-CHO + H, —* CH,OH

0
CH,CHO + H, ——C,H.OH

* Phan wng trung hop cua HCHO

Nhi hop.

2HCHO —  CH,0OH-CHO
Tam hop.

3HCHO — CH,0H-CHOH-CHO (andehit glyxerol)
Luc hop.

6HCHO —<9: 5 (C.H,04 (glucozo)

Ni, t°

CoH2,11CHO + H, —> C,H»,+1CH,OH
CH;CH=0 +H, Nut’s CH,;CH,—OH
CH;-C-CHj + H, M5 CH,- CH-CH,
|
o) OH

+ Phan ung cong nudc, cong hidro xianua

_OH
H,C=0 + HOH == H_C
S OH
( khong bén )
CN
|
CH; ~C—CH3+H-CN — CH;~C —CH,
o) OH

R - CHO + HCN — R1-CH-OH
CN

R — CHO + Br, + H,0 — RCOOH + 2HBr
tO

H-CHO +2Cu(OH), — HCOOH + Cu,0; + 2H,0
tO

CH;CHO + 2Cu(OH), —— CH;COOH + Cu,0 |+ 2H,0

tO
CyHonyCHO + 2Cu(OH), ——  C,HjniCOOH + Cu,0y+ 2H,0
Cac andehyt rat d& bi oxi hoa, lam mat mau nude brom, dung dich thubc tim.
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Andehit fomic c6 phan Ung truing ngung véi phenol tao thanh nhya phenolfomandehit. Tuy theo moi
truong axit hay bazo va ti 16 mol ma tao thanh polime c¢6 ciu triic mach thang hay mang khong gian.

2. XETON
1. Cong thirc tong qudt: R-CO-R’

CH;—C—CH, | CH,—C—CH,—CH, | CH;—C—CgH,
O O O
Tén thay thé | Propan-2-on butan-2-on axetophenon
Tén goc - dimetyl xeton etyl metyl xeton metyl phenyl
chue xeton

1a mot dang ddng phan vé nhém chirc véi andehit, co tinh chat:

0
R—CO-R +H, —3R_CH(OH)-R’

R—-CO-R’+HCN - R - C(OH)(CN) - R’
Xeton khong cho pu trang guong.

I1. Pi¢u ché xeton
- Oxi hoa nhe ancol bac 2 bdi O, ¢6 xuc tac Cu (t°) hoac CuO (t°).
- Oxi hoa cumen 16i ché hod véi axit sunfuric thu dugc axeton ciing véi phenol.

(CHy,CH-CgH; %2, DH280420%, oy _ 00— CH, +CH;—OH
MOT SO TONG KET VE ANPEHIT

Andehit 14 hop chét hitu co ma phan tir ¢6 mot hay nhiéu nhém (- CHO, goi 1a nhom fomyl) lién két
v6i goe hydrocacbon hodc H hoac truc tiép lién két voi nhau.

n > 0 nguyén
Cong thuc téng quat cua andehit: C H,1201.2(CHO), <k >0nguyén
a > 1nguyén
~ Trong dokla sO lién ké} mhodc tong sb lién két 7 va vong trong gdc hydrocacbon. Hay chiéu theo
cau tao cua tung day dong dang dé co CTTQ cia moi day...
Truong hop dac biét: n = 0; k = 0; a=1 c6 andehit fomic H-CHO
n =0; k = 0; a =2 c6 andehit oxalic OHC — CHO
Xeton 13 hop chat hitu co ¢6 chira nhém cacbonyl lién két truc tiép véi it nhat 2 nguyén tr C khac.
Thi du: Axeton (CH3),C=0
* PHAN LOAI ANPEHIT
Theo céu tao:
Andehit no - khdng c61én két 7 trong g6c HC.
Andehit khong no - c6lién két z trong géc HC
Andehit thom - c6 nhém (-CHO) dinh vao nhin benzen

Thi dy: CH3-CHO andehit axetic; CH, =CH-CHO andehit acrylic; C¢Hs — CHO andehit benzoic.
Theo nhom chirc
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Andehitdon chic- chicoémoétnhém(-CHO) thidu H-CHO
Andehitda chic- c6tir 2 nhém(-CHO)trg1én. Thidu OHC-CHO

MOT SO LUU Y KHI GIAI TOAN ANPEHIT
n > 0nguyén
1) Cong thiic téng quat cua andehit: C Hy,1701.(CHO), <k >0nguyén
a>1nguyén
Truong hop dac biét:
n=0; k=0; a=1 co6 andehit fomic H-CHO
n =0; k =0; a =2 c6 Glyoxal OHC — CHO
2) Duy nhat HCHO la chat khi (khong mau, mui xdc), tan nhiéu trong nudc. Andehit co tir 2 cacbon
trg 1én & the 1ong.
3) Phan mg tong quat: cong véi H,
CoHanez2ka(CHO), + (atk) Hy —— CHapero(CHOH),
a. Khin H, =n andéhit thi d6 1a andéhit no, don chirc.
b. Khin H, > n andehit: c6 thé 1a andéhit da chirc, don chic khong no, hai ca hai yéu t6 trén.
4) Phdi hop dong thoi ca 2 phan ung Cong H, va trang bac ta co thé biét an dehit da cho c6 bao
nhiéu nhém chtrc, no hay khong no (bao nhiéu lién két 7 trong mach cacbon).
5) Noi andéhit no, mach hé yhi chi c6 thé tdi da chtra hai nhom chue.
6) Co hai cach viét phan tmg trang bac nén chon dé viét
a. R(CHO), +a Ag,0 —¥: 5 R(COOH), + 2a Agd

b. R(CHO), + 2a AgNO; + 3a NH; + a H,0 —% 5 R(COONH,), + 2a Ag + 2a NH,NO; (C trinh
chuan)

c¢. R(CHO),+ 2a[Ag(NH;),]OH SESEN R(COONHy), + 2aAg + 3NH; + H,0 (Chwong trinh ning
cao)
7) H-CHO —2&N0Nm.© y i COONH, —2ANoNt.¢ o oo

1 mol HCHO cho puw trang guwong (di dén du) cho 4 mol Ag
8) Can hiéu ban chat 1a moi hop chat c6 nhom (-CHO) déu co kha nang phan g trang guong : Axit
fomic, cling nhu muoi va este cua axit fomic; glucozo...

9) Luu y : andéhit c6 nbi ba ddu mach.

10)\{('ri andehit don chure, cir mot mgl andehit tao dugc 2 mol Ag — trir andehit fomic. deng hop
can tinh s6 mol andehit dya vao s6 mol Ag hoac nguoc lai thi can chia hai truong hop dé tinh toan
—d6 1a ¢6 va khong c6 H-CHO.

11)C6 khi phai viét: R-CHO + 2Cu(OH), + NaOH —~ 5 R-COONa + Cu,0d + 3H,0

12)Céan nhé truong hop Glucozo cho tac dung v6i Cu(OH), ¢ nhiét do thuong thi xdy ra phan Ung
cua ruou da chirc c6 nhém (-OH) ké can nhau nén tao dung dich me}u xanh lam tham dac trung;
nhung néu dun nong thi lai xay ra phan itng & nhém (-CHO) va tao két tua d6 gach Cu,O

13)Phan tir andehit sau khi oxi hoa tang 16 dv.C thi nghi ngay d6 1a andehit don chuec.

14)Khi d6t néu n CO, = n H,O thi d6 1a andéhit no, don chirc
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15)Néu n CO, > n H,O thi d6 c6 thé 1a andehit no da chirc, hodc khong no don chtrc hay c4 hai
2. AXIT CABOXYLIC

Axit cacboxylic 14 nhitng hop chat hitu co ¢6 nhém chirc -COOH (cacboxyl).

TOANILY HOA TUA-Z

Do d6 am dién 16n cta oxi nén lam phan cuc manh lién két OH trong nhom cacboxyl, do d6 trong
cac phan ung axit cacboxylic cho proton.

binh nghia

e Axit cacboxylic la hop chdt hitu co ma phdn tir ¢6 nhém cacboxyl (-COOH) lién két triee tiép véi
nguyén tur cacbon hodc nguyén tu hidro.

e Nhom —%—OH duoc goi 1a nhém cacboxyl, viét gon 1a - COOH.
0]

Phan loai

e Néu nhom cacboxyl lién két truc tiép voi nguyén tir hidro hodc gdc ankyl thi tao thanh day axit no,
mach hé, don chire, cong thirc chung 1a C,H,,.,COOH, goi 14 day dong dang cia axit fomic (HCOOH). Thi
du : CH;COOH (axit axetic), CH;CH,COOH (axit propionic),...

e Néu gbc hidrocacbon trong phan tir axit c6 chura lién két doi, lién két ba thi goi 1a axit khéng no, thi du
CH,= CH-COOH, CH = C-COOH....

e Néu géc hidrocacbon 1a vong thom thi goi 1a axit thom, thi du CqHs—COOH (axit benzoic),...

e Néu trong phan tir ¢6 nhidu nhom cacboxyl (-COOH) thi goi 1a axit da chitc, thi du : HOOC—COOH
(axit oxalic), HOOCCH,COOH (axit malonic),...

Tinh chit vat li

O diéu kién thuong, tit ca cac axit cacboxylic déu 1a nhiing chét 1ong hodc ran. Diém s6i ciia cac axit
cacboxylic cao hon cua andehit, xeton va ca ancol c6 cung s6 nguyén tir cacbon. Nguyén nhan la do sy phan
cuc & nhom cacboxyl va sy tao thanh lién két hidro lién phan tir & axit cacboxyliC.

Axit cacboxylic cling tao lién két hidro v&i nude va nhiéu chat khac. Céc axit fomic, axetic, propionic tan
vO han trong nudc. Khi s6 nguyén tir C tang 1€n thi d§ tan trong nudc giam, do tinh chat ki nudc cua goc
hidrocacbon.

Trong ddy dong dang cua axit fomic HCOOH, theo chiéu ting ctia khdi lugng mol, tinh chat axit
giam dan. Axit cacboxylic c6 nhiét dd sdi cao hon nhiéu so véi ancol twong tng. Vi du: ancol etylic ¢o

8°C. Nguyén nhan cua sy ting dot bién

nhiét do so1 la 78,3°C, trong khi axit axetic c6 nhiét do sé1 la 11
nhiét do soi 13 do do bén cua cac lién két hidro gitta cac phan tir axit 16n hon giita cac phan tir ancol.
Tinh chat héa hoc

Do mat dd electron & nhém OH dich chuyén vé phia nhém C=0, nguyén t&r H ciia nhom OH tr¢ nén

linh déng nén axit cacboxylic dién 1i khong hoan toan trong nudc theo can bang :
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[H,0"][RCOO"]

R-COOH + H,0 = H;0" + R-COO™; K_=
a [RCOOH]

Axit cacboxylic c6 thé tac dung voi bazo, oxit bazo, kim loai trude hidro, mudi va véi ancol (hod
este).

Vd: HCOOH —— HCOO + H'
CH;COOH=—— CH;COO + H"
2 C,HyiCOOH +2 Na —» 2 C,Hy,,;COONa + H, T
C,H,,.;COOH + NaOH — C,H,,,;,COONa + H,0O

CH;COOH + C,H;OH —=2 CH;CO0-C,Hs + H,0

t0

etyl axetat
Mot cach tong quat, phan tng giira axit cacboxylic va ancol dugc viét nhu sau :
HY

__________

R-C-OH + H-OR" *=== R-C-OR + H,0
0

axit cacboxylic ancol este
Chiéu thuan 1a phan tng este ho4, chiéu nghich 14 phan tng thuy phan este.

CH; — CH, — CH, — COOH + Cl, —— CH,CH,CH(CI)COOH + HCl
Diéu ché axit axetic

PTN:
CH,CH, —%% 5 C;H,COOK —"* C H,COOH

RX —X™N , K .CN 19 5 R _COOH

- Lén men gidm
C,H;OH + O, ™" . COOH + H,0
CH;CHO + 0, —* > CH;COOH

CH;OH + CO —=" 5 CH,COOH

MOT SO TONG KET VE AXIT CACBOXYLIC

Axit cacboxylic 1a hop chét hitu co c¢6 nhém cacboxyl (-COOH) gin vao gdc hldrocacbon, nguyén
to hydro hodc tryuc ti€p lién két voi nhau.

n>0nguyén
Dang chtrc: R(COOH), hay C H,17.01.(COOH), a>1nguyén
k >0nguyén

Dang phan tir: C,Hp:00 A O,, Trong do a la s6 nhom chic; A=a+sd 7
1. PHAN LOAI
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THEO SO LUONG NHOM CHUC
Axit cacboxylic don chirc (axit monocacboxylic) — chira mgt nhém cacboxyl nhu CH;COOH

Axit cacboxylic da churc — ¢6 tir 2 nhom cacboxyl tré 1én nhu HOOC —COOH (axit oxalic); HOOC-
CH,-COOH (axit malonic)

THEO GOC HIDROCACBON
Axit cacboxylic no — mach cacbon khong chira lién két 7 nhu CH;CH,COOH, C¢H,,COOH

Axit cacboxylic thom — nhém (-COOH) gin truc tiép vao vong benzene nhu axit benzoic
C¢HsCOOH, Axit terephtalic C¢H4(COOH),

Axit khong no — mach cacbon cua gde c6 chura lién két boi nhu axit Acrylic CH,=CHCOOH
2. GOI TEN
TEN THUONG (Theo bang sau)
TEN QUOC TE tén hydrocacbon tuwong Gmg (tén IUPAC) + OIC, khi danh s6 mach cacbon phai uu
tién nhém (—COOH).
Bing mgt sé tén thwong goi ciia cdc axit hay gdp

Cong thire Tén thong dung Tén IUPAC
H-COOH Axit fomic Axit metanoic
CH;COOH Axit Axetic Axit Etanoic
CH;CH,COOH Axit Propionic Axit propanonic
(CH;),CHCOOH Axit isobutyric Axit 2-metylpropanoic
CH,=CH-COOH Axit Acrylic Axit propenoic
CH,=C(CH;)COOH | Axit metacrylic Axit 2-metylpropenoic
HOOC-COOH Axit Oxalic Axit Etandioic
HOOC-CH,-COOH | Axit Malonic Axit Propandioic
HOOC(CH,),COOH | Axit Sucxinic Axit Butan — 1, 3 - dioic
HOOC(CH,);COOH | Axit Glutaric Axit Pentandioic
HOOC(CH,;),COOH | Axit Adipic Axit Hexan - 1,5 - dioic
HOOC-CH=CH-COO| Axit Maleic-dang | Axit Butendioc
cis
C¢Hs-COOH Axit Benzoic
Tén mgt sé axit béo
Cong thirc phan tir Cong thirc ciu tao Tén thong dung
C,5H3;COOH CH;(CH,)14,COOH Axit Panmitic
C,7H;;COOH CH;(CH,),,COOH Axit stearic
C,7H3;COOH CH;(CH;);CH=CH(CH,);COOH Axit Oleic
Cy7H3,COOH CHj;(CH,),CH=CH-CH,- Axit Linoleic
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CH=CH(CH,);COOH

MOT SO LUU Y KHI GIAI TOAN AXIT CACBOXYLIC
n>0nguyén
1) Dang chic: R(COOH), hay C,H,120¢.(COOH), <a>1nguyén
k >0 nguyén
2) Khi chuyén hod axit thanh mudi, néu biét khdi lugng trude va sau phan (g thi nén ding nhan xét vé
sy tang giam khoi luong d¢ tinh s6 mol phan ing. Chang han ctr I mol nhom (-COOH) chuyén thanh
(- COONa) thi khoi luong tang thém 22 gam.
3) Khi axit tdc dung véi Na ma n H, = Y2 n axit thi do laaxit don chuec.
4) Tuong ty khi tac dung voi NaHCO; néu n CO, = n axit thi d6 14 axit don chuc.
5) Khi cho axit cacboxylic mach h¢ tac dung vo1 dung dich brém , hidr6 thi ty 1¢ mol cua cac chat @6
vo1 n axit 1a s0 1ién két p1 trong phén tir axit.
6) Co thé tim cong thirc axit qua M mudi.
7) Cho axit tac dung voi NaOH, sau d6 ¢6 can thu duoc chat rin phai luu ¥ ¢6 thé con NaOH du.
8) Dot chay mot axit c6 n CO, = n H,0 thi d6 1a axit no don chirc.
9) Khi xac dinh cong thirc cAu tao axit ma khong cho biét gi thém thi nén goi cong thic 1a R(COOH),.
10)Khi mdt chét t;’tc dung dugc vo1 Na tao H, va tdc dung dugc véi NaHCO; tao CO, ma n Hy = n CO,
thi suy ra ¢6 s6 nhdém —OH =n —COOH.
3. ESTE
Este cuia axit cacboxylic 14 san pham cta sy thay thé nhém OH cua axit bang nhém -OR’. R va
R’ 1a cac gdc hidrocacbon.
Este don gian c6 CTCT nhu sau:
R—l(lj—OR'

0 Véi R,R’ 1a gbe hidrocacbon no, khéng no hoidc thom (este cta axit focmic R 1a hidro)

- CT chung cua este don no mach ho: C,H,,0; (n>2)

Este c6 nhiét d soi thip hon axit trong Gng, vi trong phan tir khong con hidro linh dong nén
khong hinh thanh lién két hidro.

Este khong tan trong nude va nhe hon nuée, 13 nhitng chét 16ng d& bay hoi, da s6 c6 mui thom.
Tinh chét hod hoc dic trung cua cac este 13 phan Gmg thuy phan (trong méi truong kiém goi 1a phan tng
xa phong hoa).

Este cua glixerol véi axit béo (C;7;H35COOH, C7H3;COOH,..) goi 1a chit béo (lipit) mot loai thuc
pham ctia con nguoi. Dé tranh bénh xo vira dong mach, cac nha khoa hoc khuyén cdo nén it st dung mé&
dong vat, thay vao do6 sir dung cac dau thuc vat nhu dau lac, dau viung, dau nanh...

MOT SO LUU Y KHI GIAI TOAN ESTE
1) Dé tao nén este mach ho thi diéu kién 1a it nhat mot trong 2 chit ruou hodc axit tao nén este d6 1a don
churc.

2) Este mach vong (di vong) chi c6 thé dugc tao nén khi ca axit 1dn ruou déu da chuc.
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3) Este trung tinh: con goi 1a este thuan (este thuan khlet) este trung hoa la este khong chira nhom chire
nao khac ngoai nhém (-COO-). Hoic nita dé nhan manh cdu tao phan tir khong cé hydro linh dong
(khong c6 nhom OH, COOH), nguoi ta con ndi “ este khong tdc dung vai natri kim loai™.

4) Este axit: 1a este ngoai nhém (-COO-) con c6 chira nhom (-COOH) trong phan tur.

5) Este c6 nhiét do soi thip hon axit tuong Gmg (vi este khong c6 hydro linh dong — khéng tao duoc lién
két hydro lién phan ttr).

6) Este thuong nhe hon nudc,it hodc khong tan trong nudc, nhung lai hoa tan dugc nhiéu chit hitu co
nhu chat béo, parafin, mot s6 chit déo .v.v..

7) Este khong no (este cua axit khong no hoac ruou khong no) c6 kha nang tham gia phan ting cong va
phan tng trung hop

8) Phan tng chuyén hoa dau (chit béo 1ong) thanh m& (chat béo rin)

9) Khoéng nhét thié't, san pham C}Jé)i cung ¢ ancol — tuy thudc vao viéc nhom —OH dinh vao gbe
hydrocacbon c6 cau tao nhu thé nao ma s€ c6 cac phan tng tiép theo xay ra dé c6 san pham cudi cung
hoan toan khac nhau, hodc nira 1a do cau tao bat thuong cuia este gay nén.

. . . n, » .
= SO chtc Este va 9 _ 5§ chc Este

n n

Este Este

Este 2 chirc c6 mot gdc axit va 2 gbe rugu don chirc khac nhau: R,00C-R-COOR,
Este + NaOH —— 2 mubi + 1 ruou

Este 2 chirc ¢6 mot géc ruou va 2 géc axit khac nhau(R, R,):  R;COO-R-OOCR,
Este + NaOH —— 1 mudi + 1 andehit

Este don chtic co géc ruou dang R-CH=CH- : Thi du CH;COOCH=CH-CH;
Este + NaOH —— 1 mudi + 1 xeton

Este don chtic ¢ gbe rugu dang —C=C — OH :

—C=C-00CR’ (R’ khac H).

Este + NaOH — 1 mudi + 1 ruou + H,O

Este- axit : HOOC-R-COOR’

Este + NaOH ——> 2 mudi + H,O

Este cua phenol: CgHsOOC-R

Este + NaOH ——> 1 mudi + andehit + H,O

Hydroxi- este: RCOOCH(OH)-R’

Este + NaOH — 1 mudi + xeton + H,O

Este vong (dugc tao bai hydroxi axit) Chi thu duoc mubi hitu co.

Tuy vay khi bién luan dé giai bai toan dinh lugng, dung phire tap hoa bai toan nhu thé, hay chi chon
truong hop don gian nhét thoa mén yéu cau cua dé dé giai.

10)Khi cho este no don churc thi cong thurc tong quat la C,H,,0,.

11)Dét este co n CO, = n H,O thi do6 la este no don chtrc.

12)Cho este tac dung voi NaOH, co can san pham thu dugc chét ran nhé luu ¥ NaOH du.
Chét hitu co tac dung véi NaOH ma khong tac dung véi Na thi d6 13 este.

Ill. Cacbonhidrat (Gluxit)
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* Chia nhom

Glucozo & fructozo: mono saccrit (1)

Mantozo & saccarozo : di saccarit (2)

Tinh b0t & xenlulozo : poli saccrit (3)
Céc chét tiéu biéu: C¢H;,04 goi la glucozo, trong dung dich tdn tai & ba dang ciu tao 1a dang mach ho,
gébm mot nhom chire andehit (CHO) va niam nhém chitrc hidroxit (OH), hai dang mach vong 1a o-

glucozo va - glucozo.

CHO
H——OH CH,OH CH,OH
H——OH OH OH OH H
CH,;OH H OH H OH
Cong thuc Fiso cua D-Glucozo o- glucozo B- glucozo.
CH;OH CH:OH H— CHz0H
&
g y H H o—= OH H .
oM H
H OH H OH H OH

a p

* Glucozo c6 tinh chét ciia andehit: phan ung trang guong, c6 tinh chat ctia ruou da chirc, hoa tan
dugc Cu(OH), thanh dung dich mau xanh lam & nhiét d phong, nhung khi dun néng thi oxi hoa tiép
thanh Cu,O ¢6 mau do gach. Phan tng hoa hoc nay dugc ding dé phan biét glixerol voi glucozo. Ngoai
ra glucozo con c6 tinh chat riéng 1a 1én men tao thanh rugu etylic.

CeH 1206 —Lamenen_y 2C,HsOH + 2CO,
2C¢H 1,06 + Cu(OH), = (C¢H;,0¢),Cu + 2H,0
Phirc dong- glucozo

(C6H1106)2C11 + 2H20 - 2C6H1206 + CU(OH)z
CH,OH[CHOH],CHO + 2Cu(OH), + NaOH —'—s CH,OH[CHOH],COONa + Cu,04 (d6) + 3H,0

CHzOH CH:OH

HA_OH |-|'—'CI|-

. ™~ HCI e
OH OH OH OCHA

H OH H OH

- Pdng phén cta glucozo 13 fructozo, tén goi ndy bat ngudn tir loai dudng nay cé nhiéu trong hoa qua,
mat ong. Fructozo c6 vi ngot hon glucozo, trong phéan tir khong c6 nhdém churc andehit nén khong cé
phan tng trang guong. Trong mdi truwdng kiém, fructozo chuyén hoa thanh glucozo.

- Saccarozo (C1,H,,04))
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CH:0OH
0. H “H: H
AT o
OH H 5
OH O CHLOM
y H
H OH CH

la chat két tinh khong mau vi ngot, c6 nhi€u trong than cay mia, cu cai dudng. Saccarozo tan trong nudce,
nhat 1a nudc nong. Saccarozo tdc dung vdi Ca(OH), tao thanh canxi saccarat tan trong nudce, suc khi CO,

vao thu duoc saccarozo. Tinh chat nay duogc sir dung trong viéc tinh ché dudng saccarozo.

H*, t°
Ci2H»0q1 + HHO ———>  C¢H 206 + C6H 206
glucézo  fructdzo
C12H22011 + Ca(OH)z + HzO > C12H22011. CaO. 2H20

Mantozo
CH:OH CH:0H
H O_ H H 0 H
" H ™ ~"H h
OH H OH H
M 0 OH
H QOH H JH

Tinh bot ¢6 nhiéu trong gao, mi, ngo, khoai, san. Tinh bot khong tan trong nudc lanhtrong nude
nong chuyén thanh dang keo, hd tinh bot, day la mét qué trinh bét thuan nghich. Thudc thir caa hd tinh
bot 1a dung dich iot, c6 mau xanh tham, khi dun néng, mau xanh bién mat, dé ngudi lai xuat hién. Thuy

phan tinh bdt, xtc tac axit thu dugc glucozo.

6nCO, + 5n H,0 —Anhsdngmatdi o 1y 0 + 6nCO,

clorophin
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Xenlulozo (C¢H1¢Os), véin 1én hon nhiéu so véi tinh bot, mat xich 1a cac B- glucozo. Xenlulozo
c6 thé tan trong nudc Svayde (Cu(NH;)4(OH),) ding dé ché tao to visco. Xenlulozo cé thé tac dung véi
dung dich HNO; dic xtc tac 1a H,SO, dic tao ra xenlulozo trinitrat, mot este, dung dé 1am thudc siing
khéng khoi.

H,SO,, t°
—_

[C6H,0,(OH)3]n + 3nHNO; [C¢H;00NO)3]n + 3nH,0

(C6H19Os)y+ nH,O —25%L 5 nCH 1,04
IV. Aminoaxit — Protit

1. Amin
Amin 13 cac hop chét hiru co khi thay thé mot hay nhiéu nguyén tir hidro ctia NH; bang cac gdc
hidrocacbon.
Vi du: CH3NH, metyl amin, C¢HsNH; phenyl amin (anilin).

Tinh chat hoa hoc dic trung ctia amin 13 tinh bazo. Tinh chit bazo c6 dugc 1a do nguyén tir nito
trong amin con mot cdp electron dung riéng cho nén amin cé thé nhan proton.

Vidu: CH;NH, + H® — CH;NH;"

Tinh bazo ctia amin phu thudc vao gdc hidrocacbon. Néu gdc day electron 1am cho tinh bazo cua
amin manh hon NH;. Néu gbc hut electron 1am cho tinh bazo ctia amin yéu hon NH;.

Vi du: Tinh bazo cia metyl amin > amoniac > anilin.
Amin quan trong, c6 nhiéu tmg dung nhat 14 anilin. Anilin c6 thé tac dung véi axit HCI, dung dich
brom.

I
CH;-NH, (amin bac 1); CH3—1TIH (amin bac 2); CH3—I\|I (amin bac 3); C¢Hs-NH, (amin thom)

CHs CH,

1. CONG THU'C TONG QUAT.

Cong thirc té)ng quaiqt cua ’amin bé’lC I CiHopi001-2(NH), hay C Hppi0014aNa tropg dé nla sb nguyén tu
C (nx1, nguyén); k 14 tong s6 lién két m va vong co6 trong phan tir (k> 0); a 1a s6 nhém amino (d6 cling
chinh la s6 nguyén tir N) théa man >1.
2. BAC AMIN

, Néu c6 mot goc hydrocacbon 1én két véi nguyén tr N (hodc ¢6 mot nguyén tir H trong NH; bi thay

thé ta c6 amin bac I CH; — NH,; C¢Hs — NH,

Néu c6 2 nguyén tir H trong NH; bi thay thé bang gdc hydrocacbon, ta ¢6 ¢6 amin bac II CH; — NH
— CH,CHj; (Etylmetyl amin)

Néu c6 3 nguyén tir H trong NH; bi thay thé bang gbc hydrocacbon ta ¢ amin bac 3. (CH;);N
b) Phan ung véi axit nitro
* Ankylamin bac 1 + HNO,— Ancol + N, +H,0
C,HsNH, + HONO —» C,HsOH + N, + H,0
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* Amin thom bac 1 + HONO (t° thip) — mudi diazoni.
C¢HsNHy+ HONO, + HCl —=  C¢HsN,'Cl + 2H,0
Phenyldiazoni clorua
¢) Phan ung ankyl hoa
C,HsNH, + CH3;1 — C,HsNHCH; + HI
Ankylamin d/c tir amoniac va ankyl halogenua
NH; =9, CH;NH, =%, (CH3),NH =<l (CH;);N

s ANILIN
1.Tinh bazo
-Tac dung voi axit

C¢HsNH, + HCl —— C¢HsNH;Cl
Phenyl amoni clorua

- Tinh bazo yéu hon NH;.

C¢HsNH;Cl + NaOH —— C¢HsNH, + NaCl + H,O
2.T4ac dung vo6i dung dich Br,

H NH,
W\I 2 Br | Br
@ +3Br, = +  3HBr
|
Br

2.,4,6 tribrom anilin
3. Piéu ché : Khir nitrobenzen bang hidro dang sinh.

CHNO, + 6[H] —29 5 CHNH, + 2H,0

Aminoaxit 13 nhitng hop chét hitu co tap chtc, trong phan tir chita ddng thoi nhom amino (-NH,)
va nhém cacboxyl (-COOH).
Aminoaxit 1a nhitng chat két tinh khong mau, nhiét do noéng chay cao, d& tan trong nudc do hinh

thanh hop chat ion ludng cuc. Tinh chat hoa hoc cta chung 13 tinh luéng tinh.

R-CH-COO R - CH - COOH
"NH3 NH,

HOOC - CH, — NH,; + HCl - HOOC — CH, — NH;Cl

NH, — CH,; - COOH + NaOH — NH, - CH, — COONa +H,0
1. Phén ung este héa nhom C%Q

NH, - CH, - COOH + C,H;OH *—— NH, - CH, -COOC,Hs + H,0
2. Phan ung cua nhom NH2 véi HNO2

NH; — CH, — COOH + HNO, -» HOCH,COOH + N,+H,0
3. Phan ing trung ngung
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nH — NH - [CH,]sCOOH —“— (- NH — [CH,]5CO -)n + nH,0O

Aminoaxit 1a nhitng nguyén liéu tao nén cac chat protit (dam) trong co thé sinh vat. Aminoaxit
tham gia phan Ung trung ngung tao ra cac polipeptit. Cac polipeptit két hop véi nhau tao ra cac loai
protit.

Protit 1a loai hgp chat phirc tap nhat trong tu nhién. Thuy phan protit, thu duoc cac aminoaxit.
Phan mg nay 13 co s& cho cac qua trinh ché bién twong, nudc mim, xi dau ...

Protit bi dong tu khi dun ndng, vi du anbumin trong long tring trimg. Khi dbt protit c6 mui khét
nhu mui toc chay.

Phéan &ng mau: Protit, chéng han anbumin tic dung v6i dung dich axit HNOj; tao ra san phém

mau vang, tac dung v6i CuSO, trong moi truong kiém tao dung dich mau xanh tim.
V. Polime

Polime 1& nhiing hop chét hitu co ¢6 phan tir lugng rat 16n, gdm nhidu mat xich gidong nhau tao
thanh. Vi du: (-CH,-CH,-), polietilen (PE) n c6 thé 1én dén hang ngan. C6 hai loai polime 13 polime tur
nhién: tinh bot, xenlulozo, protit, cao su tu nhién va polime nhan tao: chét déo, cao su téng hop va to
tong hop.

1. Cau truc cua polime

Ba dang cdu trac 1a thang, nhanh va mang khong gian.
Dang thang: xenlulozo, amilozo...

Dang nhanh: amilozopectin...

Dang khong gian: phenolfomandehit...

2. Tinh chat vat Ii

Polime 14 c4c chat ran, khong tan trong nuéc, khong bay hoi va khong ¢ nhiét d6 nong chay cd dinh.

3. Tinh chét hoa hoc

Phan g hoa hoc dic trung 1a dé polime hoa, khau mach polime, giit nguyén mach polime, phan mg
tang mach polime.
4. Cac phuong phap tong hop polime:

- Phan tng trung hop: phan ting cong lién tiép ciia nhidu phan tir nhé giong nhau hay twong tu
nhau, c6 chura lién két kép trong phén tir thanh polime. Vi du phan tng trung hop butadien-1,3 tao thanh
cao su BuNa.

Truong hop cac monome khong giéng nhau goi 13 dong tring hop.

- Phan tng tring ngung: 13 qua trinh két hop lién tiép nhiéu phan t&r nho thanh polime, dong

thoi tach ra cac phan tor nhoé nhu nuée...

MOT SO POLIME THONG DUNG
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1. POLIETYLEN (PE) 1a [-CH, -CH, -] .
2. POLISTIREN (PS) [-CH, - CH(C,H,) -],
3. POLI VINYLCLORUA (PVC) [- CH, — CHCI -]

Puoc diéu ché tir vinylclorua CH,=CHCI (san pham clo hod etylen hodc céng HCI vdo
axetylen).

0
nH,C=CHcl _ Xt _ | He—CH ,
Cl n

PVC c6 thé tham gia phan vmg thé véi CL, tao to Clorin:
C,,H3,Cl, + x Cl, —— C,,H;3,.Cl,, + xHCI
PVC Clorin
4. POLIVINYL AXETAT(PVA) [- CH, - CH(OOCCH,) -]
Diéu ché bang cdch tring hop Vinylaxetat (san phdm cong axit axetic vao axetylen). Pem thuy
phan (xiic tac H™ hodc OH ) ta dwoc polivinylacol [- CH, — CH(OH) —]n diing dé kéo soi.
5. POLIMETYLMETACRYLAT (PMM con goi thuy tinh hiru co, plexxiglas)

n

.
n

Axeton —N 5 (CH3),C(OH)CN —L2EM) 5 CH,=C(CH;)COOH —<L1CH0) 5 metylmetacrylat.
Trung hgp — polimetylmetacrylat (thuy tinh hitu co, Plexiglas)

CH, CH,
0 \
nCH,=C Xt P 1 _cH,-cC-
\ \
COOCH, COOCH, |

6. POLIBUTADIEN
Con goi la cao su Buna
n CH,=CH-CH=CH, ——"—» [CH, - CH=CH-CH, -] ,

Na, t°, P, Xt
7. POLIPROPYLEN (PP)
San pham tring hop CH,=CH-CHj; ( Puwoc diéu ché bang phan itng Crackinh n — butan)
8. POLIPHENOLFOMANDEHIT

o OH OH OH

0 * X X +1)H,O

(1) HCHO + (nt2) © xt.t%p ©~CH2 GCHZ @ + (n+DH,
= N

9. CAO SU THIEN NHIEN — CAO SU ISOPREN
(CH;),CH-CH,-CH; —*» CH,=C(CH;)-CH=CH, + 2 H,
n CH,=C(CH;)CH=CH, —*'— [-CH,-C(CH,) = CH-CH, -] ,
isopren poliisopren
10. CAO SU BUNA - S
nCH,=CH-CH=CH,+nC¢Hs-CH=CH, —%-"*
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[—CHz-CH:CH-CHz-ClH-CHz -1.

CHs
11. CAO SU BUNA - N
nCH,=CH-CH=CH, + n CH,=CH-CN —~%*_,
[~CH,-CH=CH-CH,-CH-CH, -],

CN
12. TO VISCO
[C,H,0,(0H),] , + n NaOH — [C,H,0,(0H),0Na] , + n H,0

(Xenlulo) (Xenlulo kiém — d” rit nhé6t goi 1a Visco)

13. TO AXETAT:

Hoa tan hon hop hai este xenlulozo triaxetat va xenlulozo diaxetat trong hon hop axeton va etanol
r0i bom dung dich qua nhing 15 nho thanh chum tia dong thoi thdi khong khi nong (55-70°C) qua chum
tia d6 dé lam bay hoi axeton s€ thu dugc nhitng sgi manh la to axetat. To axetat c6 tinh dan hoi, bén va
dep.

Hai este trén dugc diéu ché bang phan tmg cua xenlulozo véi anhydrit axetic ¢6 H,SO, xtic tac.
[CH,0,0H),], + 3n (CH,C0),0—2 5 TC H.0,(00ccH,),] , F3n CH;COOH

(Xenlulozo) (Xenlulozo triaxetat)
14. NILON -6,6 (d/c tir hexametylendiamin va axit adipic)

0
niLN - (CHy)g - NH, +nHOOC - (CHy); - COOH — Y > FNH - (CHy) - NHCO - (CHy), - CO}_+20H,0
15. TO CAPRON

CH2 - CH2 -C=0
e xt, t°

nCH, —> [ NH-[CHys-CO] i

\CHZ - CH, - NH

16. TO CLORIN Sén pham clo hoa khong hoan toan polivinyl clorua. Dugce diéu ché do phan tng thé
cua PVC vé1i Cl, theo ti 1€ ctr 2 mat xich PVC tac dung véi mot phan tir Cl,.

17. TO ENANG (Nilon —7)
nH,N-(CH,)s-COOH — "X, [-NH-(CH2)6-C—] 41 H0

Enan O
18. diéu ché poliuretan.

O=C=N-R-N=C=0 + HO-R!-OH + O=C=N-R-N=C=0 + HO-R'-OH...—»
—{ OCNHRNHCOORO )=

19. Keo dan ure - fomandehit
nNH, - CO - NH, +nCH,0—"-— nNH, - CO-NH - CH,0H —"-*— (~NH-CO-NH-CH, -) +nH,0

monometylolure poli (ure - fomandehit)
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20. TO NITRON (OLON)

0
nCH, = CH XLty -|:CH2-|CH]-n

CN CN
21. TO LAPSAN:

0
n( p- HOOC - CgH, - COOH) +nHO - CH, - CH, - OH ——» {C’O-CﬁHpCO-O-CHz-CHZ-Oj +2nH,0
n

Axit terephtalic etylen glicol poli(etylen — terephtalat)
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