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Chuong trinh Héa hoc )
III. ANKEN (ALCEN, OLEFIN, DONG DANG ETILEN,)

I11.1. Dinh nghia

Anken 12 mot loai hidrocacbon ma trong phan tir c6 chira mét lién két ddi C=C mach
hé.

I11.2. Cong thirc tong quat

CoHan| (n>2)

IIL.3. Cach goi tén

Ankan — Anken  ( C6 thém sd chi vi tri cua lién két doi,
dat & phia sau hodc phia trudc, dugce danh s6 nho.
Mach chinh 1a mach chira n6i déi va dai nhat)

Ankan —> Ankilen (Nhu trén)
Thi du:
CH,=CH, (C;Hy) Eten ; Etilen
CH;-CH=CH; (CsHy) Propen ; Propilen
4 3 2 1
CH;-CH,-CH=CH, (C4Hy) 1- Buten ; Buten - 1 ; n- Butilen
12 3 4
CH;-CH=CH-CH; (C4Hy) 2 - Buten ; Buten -2 ; 2 - Butilen
12 3
CH;-C=CH, (C4Hsg) 2 - Metylpropan ; Isobutilen
H;

5 4 3 2 1
CH;-CH,-CH,-CH=CH,; (CsH;p) 1 -Penten; Penten-1; n- Amylen

1 2 3 4 s
CH;-CH=CH-CH-CH3 (CeH12)  4-Metyl-2-penten; 4-Metylpenten-2
H;
H;
6 5 4 3

CHsﬁH-CHTI CH,-CH,-CH3 (C;Hz)  3,5-Bimetyl-3-n-propyl hexen-1
2 1

CH3 H=CH2
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7

H;

50 4 302 1

CH3—CH—CH=I H-CH; 2,5-Dimetyl-3-clohepten-3

6
CH,-CH; Cl

Ghi chu

G.1. Lién két O (sigma, xich ma) 1a mot loai lién két cong hoa tri, dugc tao ra do su xen
phu doc theo truc ddi xirng cua cic obitan (orbital, van dao) nguyén tir tao lién
két. Vi hai obitan nguyén tir khi xen phit doc theo truc déi xtmg dé tao lién két o
thi hai tryc d6i xémg ctia hai obitan nay trung ldp 1én nhau (chdng 1én nhau).

Thi du:
(¢
He Hee H H—H (Hy)
Hai obitan s hinh cAu cua hai ~ Xen phu doc truc Lién két o
nguyén t& H trude khi xen phu tao lién két doi xung
c
Cle + oCl Clee CI Cl—Cl (Cly)
- o o<T— —oG—
Hai obitan p hinh sb 8 can déi cia ~ Xen phu doc tryc Lién két o,,,,
cua hai nguyén tir Clo doi xing
oCl He e (Cl H—Cl (HCI)

—6——96——@6——99—

Obitan s hinh cau  Obitan p hinh s6 8 Xen phu doc tryc  Lién két Osp
cua H cua Cl doi xung

G.2. Lién két 7t (pi) 1a mot loai lién Kkét cong hoa tri, dugc tao ra do sy xen phu bén cua
c4c obitan nguyén tir tao 1ién két. Vi hai obitan nguyén tir p khi xen phu bén dé tao
lién két 7 thi hai truc ddi xtmg cua hai obitan nguyén tir ndy song song véi nhau va
cung thang goc vai truc ndi hai nhan nguyén tir (truc lién nhan).
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()

Hai obitan p, c6 hai truc Xen phu bén, hai truc débi xung Lién két Tpp

dd1 xung song song song song va cung thang goc
V01 truc noi hai nhan

G.3. M@t lién két don cong hoa tri gdbm mot lién két o.
G.4. Mot lién két ddi cong héa tri gdm maot lién két o va mot lién két .
G.5. M@t lién két ba cong héa tri gom mt lién két o va hai lién két m.

Thi du: o
c—C C

Q

(¢

C=C

Il
@]

21

a

c c c
C—H c—O C=0 N=N

e 21

G.6. Lién két 7 kém bén hon lién két o va dién tir trong lién két 7 ciing linh dong
hon so véi dién tir trong lién két 6. Dién tir © ¢6 thé di chuyén trén nhiéu nguyén
tir trong phan tir , con dién tir o chi di chuyén trong ving khong gian bao quanh hai
nguyén tir tao lién két.

G.7. Cé sw quay tw do quanh mot lién két don, nhung khong co6 su quay tu do quanh

mot lién két d6i ciing nhu mot lién két ba cong hoa tri. Vi khi quay nhu vay thi lién
két m c6 trong lién két doi, lién két ba s€ bi pha va.

Thidy: C—C clxo C%C c%c C%O

G.8. P9 dai lien két don dai hon d9 dai lién két doi, d9 dai lién két déi dai hon dd
dai lién két ba.

Thi du: dc-c(1,54A% > dc=C (1,34A%) > dC=C(1,20
A%)
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G.9. Piéu kién dé mot chit c6 d(‘)ng phan cis, trans (Pong phan Z, E; Dong phan hinh
hoc; Dong phan khong gian; Dong phan lap the) la:
+ Phan tir chat d6 phai c6 chira it nhat mgt lién két d6i C=C

+ Vi mdi cacbon noi déi phai lién két véi hai nguyén tir hay hai nhém nguyén tir
khac nhau. Hai nguyén tir hay hai nhém nguyén tir twong duong lién két vao hai
nguyén tir cacbon nbi doi néu ndm ciing mot bén mit phang ndi doi (mat phing ) thi
cd ddng phan cis (Z), néu hai nguyén tir hay hai nhom nguyén tir twong dwong nay
nam & hai bén mit phang ndi doi thi c6 déng phan trans (E).

Hién nay, nguoi ta dung cis-trans dé chi hai nhom thé gidng nhau & cling mdt bén
hay & hai bén mat phang ndi doi, con dung Z-E d€ chi hai nhom thé c6 cung mure do
uu tién ¢ cung mot bén hay ¢ hai bén mat phang no6i doi.

A\ /A’ /B’
B/ \B’ \A’
Cis Trans
A#B
A’=~=B’

A’x A (A’ tuong duong A, A’ c6 thé 1a A)
B’~ B (B’ tuong dwong B, B’ c6 thé 1a B)

Nguyén nhan cua dong phan cis-trans 1a do khéng ¢6é s quay tw do quanh lién két
doi C=C, nén hai cau tao cis, trans hoan toan khac nhau.

Thi du: .
CH,=CH, (Etilen) khong c6 dong phan cis, trans

CH;-CH=CH, (Propilen) khong c6 dong phan cis, trans
CH,=CH-CH,-CH3 (1- Buten; Buten-1) khong c6 dong phan cis, trans

CH;-C=CH, (Isobutilen) khong c6 dong phén cis, trans
H;

Buten-2 c6 dong phan cis, trans:

H
= (< Cis-2-buten
H;
1 2 3 4

CH;-CH=CH-CHj3;

2-Buten (Buten-2) H N /CH3
c=C Trans-2-buten
/ AN
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CH; H
6 5 4 3 2 1 .
CH3-CH,-C=CH-CH-CH3; (2,4-Dimetylhexen-3) c6 dong phan cis-trans
H; H;

CH3-CH2\ / H
C= Trans
/
CH; C\CH(CH3)2

CH;-CH; \C B _CH(CHs)> i
CH3/ C\H
Bai tap 19
Viét CTCT cac dong phan cis- trans, néu c6, ciia cac chit sau day:
Stiren (C6H5—CH=CH2)
1,2-Dicloeten (CI-CH=CH-CI)
HOOC-CH=CH-COOH
Axit metacrilic [ CH,=C(CH3)COOH ]
Hexen-2
2,4-Dimetylhexen-3

mo o o

Bai tap 19°

Viét CTCT cac dong phan cis-trans (néu cd) ciia cac chat sau day:
Axit xinamic (C¢Hs-CH=CH-COOH)

Axit acrilic ( CH,=CH-COOH )

Crotonandehit ( CH3-CH=CH-CHO )

Nitrinacrilic ( CH,=CH-C=N)

Benzanaxetophenon (C¢Hs-CH=CH-CO-C4H5)
3,4-Dimetylhexen-2

Mmoo o

I11.4. Tinh chét héa hoc
I11.4.1. Phan ung chay

C.Hon + 3n/2 O, t > nCO, + nH,O
Anken (Olefin) n mol n mol

Luu y
Khi dot _chay anken thu dugc s6 mol nudéc bang s06 mol CO; , hay thé tich hoi nuée
bang thé tich khi CO; (trong cung diéu kién vé nhiét do va ap suét).

I11.4.2. Phan trng cong Hidro (Phan ang hido- hoa)

Phén wng cfng 1a phan tmg trong d6 phan tir mot chat nhan thém vao ' phan tir
ciia n6 mot hay mot so phan tir khac dé tao thanh mot phan tir sin pham. Diéu
kién dé mot chat cho dugc phan tmg cong 1a phan tir chat nay phai c6 chira lién
két 7 hodc vong nho ]
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C.Hon + H, Ni (Pt), t C.Han +2
Anken Hidro Ankan
Olefin Parafin
Thi du:

2 2 0 341 -3+

CH,=CH, + H, Ni t° S CH;-CH3

(CoHy) (C2He)

Etilen Etan

(Chét oxi hoa) (Chét khir)

-2 0 241 3+
CH;-CH=CH, + H, Ni t° CH;-CH,-CH;
_—
(CsHe) (CsHy)
Propen, Propilen  Hidro Propan

(Chét oxi hoa) (Chét khir)

Luuy

L.1. Trong phan ng anken cong H,, thi H> dong vai tro. chat khir, con anken dong vai
tro chat oxi héa. Do d6 ngudi ta con ndi dung H; d€ khir anken nham tao ankan
hay anken bi khir béi H, dé tao ankan.

L.2. Dé anken cong hidro thi cin dung chit xiic tic va nhiét dd thich hop. Néu thiéu
mot trong hai dicu kién nay thi c6 theé phan tmg khong xay ra.

L.3. Phan trng cong H, vao anken thuwdong xday ra khong hoan toan. Nghia 1a sau phan
g, ngoai san phdm ankan, c6 thé con ca hai tac chat 1a anken va H,. Chi khi nao
gia thiét cho phan tmg xay ra hoan toan hay hiéu suit 100% va c6 H, du hay vira du
thi tat ca luong anken c6 luc dau méi phan hét dé tao ankan.

Bai tap 20

Hon hop khi A gdm 0,5 mol etilen va 22,4 lit H, (dktc) dugce cho vao mot binh kin c6

chira mot it bot Ni lam xuc tac. Pun néng binh mot thoi gian, thu duoc hdn hop khi B.

a. Hon hop B c6 thé gdm cac chét nao? Tinh khéi lugng hdn hop B.

b. Biét rang trong hon hop B trén c¢6 chira 2,8g mot chat X ma khi d6t chay tao s6 mol
nude bang s6 mol CO,. Tinh % thé tich mdi khi trong hdn hgp B va tinh hiéu suét
phan g gitra etilen vdi hidro.

(C=12; H=1)
bS: a. 16g  b.36,36% C;He  9,09% C,Hs  54,55% H» ; 80%

Bai tap 20°

Hon hop khi X gdm 0,3 mol propilen va 3,52 lit H, (27,3°C, 1,4 atm) dugc cho vao mot

binh kin c6 chira mot it bot Ni 1am xtic tic. Pun néng binh mét thoi gian, thu duoc hdn

hop khi Y.

a. Hon hop Y ¢ thé gdm cac chat nao? Tinh khdi lugng hdn hop Y.

b. Cho biét trong hdn hop Y trén c6 chira 6,6 gam chat Z, ma khi d6t chay Z thi thu
duoc s mol CO, nhé hon sé mol H,O.
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Tinh % thé tich mdi khi trong hdn hop Y va tinh hiéu suit phan mg propilen cong
H,.
(C=12; H=1)
bS:a. 13g  b. 42,86% CsHg  42,86% CsHe  14,28%H; ; 75%

I11.4.3. Phan tmg cong halogen X, (Chu yéu la cong brom, Br,)

CnH,, + Xo e CnHonxo
Anken Halogen Dan xuat dihalogen ctia ankan
Thi du:
CH,=CH, + Br, _— gHz—EHz
T r
(CoHy) (C,H4Bry)
Eten, Etilen Nudc brom 1,2-bBibrometan, Etylenbromua

CH;-CH=CH, + Brp, — CH;-CHBr-CH;Br
(C3Hpg) (CsHgBr)

Propen, Propilen Nudc brom 1,2-bibrompropan, Propylenbromua

Luuy

L.1. Anken cong brom dé dang. Chi can dung dich brom, khong can brom nguyén
chat, va phan mg xdy ra dwgc ngay ca trong bong toi. Do d6 phan ung cong
brom vao anken xay ra hoan toan, c6 brom du thi hét anken hoac nguoc lai.

L.2. Céc anken lam mit mau nwéc brom dé dang, didu nay ciing dang voi cac hop
chat khéng no noi chung (co lién két d6i C=C, lién két ba C=C trong phén tir), vi
¢6 phan mg cong brom vao lién két doi, lién két ba giita C v6i C. Nguoi ta
thuong van dyng tinh chit héa hoc nay dé nhdn biét anken, cing nhuw cac hop
chat khéng no néi chung.

Bai tap 21 N ) )
Mot hidrocacbon X khi cho tdc dung voi clo tao nén mot dan xuat clo Y Néu hoa hoi Y

thi thu dugc mot thé tich bang g thé tich khi CO, c6 khéi lugng twong duwong trong

cung diéu kién.
a. Xac dinh cong thuc cua X.
b. Néu X tac dung véi clo theo chi tao chat Y duy nhat, xac dinh CTCT cia X.
c. Phan biét cac chat: metan, X, CO,, N, va Ha, dung trong céc lo khong nhan.
(C=12; H=1; O=16; CI=35)5)
bS: a. C2H6 hay C2H4 b. CHZZCHz

Bai tap 21°

A 1a mét hidrocacbon. A tac dung Br; tao san ph'flm 12 mot dan xuét brom B. Néu cho B
hoa hoi thi thly mot thé tich etan bang 7,2 thé tich hoi B trong dwong khdi lugng (trong
cung diéu kién vé nhiét do va ap suét).

a. Xac dinh CTPT c6 thé c6 cua A. Viét cac phan ung xdy ra.
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b. Néu A tac dung brom chi tao mdt san phém duy nhét 1a B. Xéac dinh CTCT cua A.
Poc tén A. Biét rang A 1a ddng phan hinh hoc cua A’ (A’ dang cis).Viét phan tng
Xdy ra.

(C=12; H=1; Br=280)
bS: a. C4Hg, C4Hyo b. A: CH3;-CH=CH-CHj (trans)

Bai tap 22

Hon hop khi A gdom etilen va hidro. Cho 6 gam hdn hop A vao mét binh kin ¢ chira mot
it bot Ni lam xtic tac. Pun néng binh mot thoi gian, thu duoc hon hop khi B. Dan hén
hop B qua binh dung nudc brom c6 du, c6 4,48 lit hdn hop khi C (dktc) thoat ra va khdi
lwong binh brom ting thém m gam. Ti khdi hoi ciia C so véi hidro bang 11,5.

a. Tinh m.

b. Tinh % khéi lugng mdi khi trong hdn hop B va tinh hiéu suat phan ung cong hidro

cua etilen.
(C=12; H=1)
PS:a. m= 1,4g b. 75% C2H6 ) 23,33% C2H4 s 1,67% Hz HS =75%

Bai tap 22°
Hon hop khi X gom propilen va H,. Cho 6,5 gam hdn hgp X vao mét binh kin, c¢6 chira
mot it bot niken lam xtic tadc. Pun ndng binh mot thoi gian, thu dugc hon hop khi Y. Dan
hdn hop Y qua binh dung dung dich brom du, khdi lwvong binh brom ting thém m gam va
¢6 1,76 lit hon hop khi Z (27,3°C; 1,4 atm). dZ/metan = 2,225.
a. Tinh m.
b. Tinh hiéu suit phan Gmg cong giita propilen véi hidro.
(C=12; H=1
bS: a. m=2,94 gam b. HS =80%

I11.4.4. Phan ung cong nwéc (Phan irng hidrat hoa)

C.Hy, + H,O H;PO, t°, p C.H»,+1OH
Anken (Olefin) Nudce [ H,SO, (1), t°] Ruou don chirc no mach ho
Thi du:
CH2=CH2 + HzO H;PO, CH3-CH2-OH
(C,Hy) 280 - 300°C , 70 - 80 afm (C,HsOH)
Etilen Etanol , Ruogu etylic

— CH3-§H-CH3
H

CH;-CH=CH, + H,O H;PO,, t, p (San pham chinh)
Propen , Propilen Nude

= CH;-CH,-CH,-OH
(San pham phu)

Ghi chii; Qui tic Markovnikov
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Khi cong mot tac nhan bat ddi ximg vao mot anken bat dbi xtimg thi san phdm chinh
duoc tao ra 1a do phan ion dwong ciia tac nhén lién két vao cacbon néi déi mang nhiéu H
hon, phan ion am ciia tac nhan lién két vao cacbon néi déi it H hon. San pham phuy thi
nguoc lai.

Thi du:
H
— CH3-CH2-%-CH3
H;
CH;-CH=C-CH; + H,0O HPO,, % p | (San pham chinh)
H; Nuéc Ruou tert-pentylic
2-Metyl-2-buten
CH;-CH-CH-CH3
— (EH Hs

3-metyl-2-butanol ( San phdm phu )

H
—> CH;-G-CH;

H;
CHs;-¢C=CH, + H,O H;PO,, t'p | (San pham chinh)
H; Nudc Ruou tert butylic
Isobutilen

N CH;-CH-CH,-OH
H;
(San pham phuy) Rugu isobutylic

I11.4.5. Phan wng cong HX (HF, HCI, HBr, HI)

CnH,, + HX 0 CnH,, + X
Anken Hidrohalogenua Dan xudt monohalogen ciia ankan
Thi du:
CHZZCHZ + HCI t°, X CH3-CH2-C1
Etilen Hidroclorua Clo etan
Etyl clorua

—> CHj3- SH - CH;3 2-Clo Propan
1 Isopropyl Clorua
CH;-CH=CH, + HCI £, xt | (San pham chinh)

Propen, propilen Hidro clorua

= CH3- CH;— CHz- Cl
(San pham phu)
1-Clopropan, n-propyl clorua

r
CH;- %— CH;
H;
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CH;-C=CH, + HBr t°, xt (San phdm chinh)
H; Hidrobromua
Isobutilen
H;- CH- CH,- B
5 C 3 C 2 T
H;
(San phdm phu)

I11.4.6. Phan wng trung hop

Phan ng trung hep la phan ung trong do cac phan tir cia cang mgt chit két hop lai
tao thanh chit c6 khoi lwgng phén tir 16n hon. Chat c6 khdi lwong phan tir 16n dugc
lap di lap lai boi cac don vi mat xich giéng nhau.

nA X0 Ay, n: hé so tring hop
Anken thudc loai hidrocacbon khong no, phan tir c6 chtra lién két d6i C=C (1o, 1) nén

gitra cac phan tir cua cung mot anken co thé cong véi nhau dugc, tuc anken cho dugc
phan g trung hop.

anHZ)c = 7 (C.XHZX)M
Anken Polime cua anken
Thi du:
n CH=CH, —™ X , (_CH,-CH,-),
Etilen Polietilen
Nhua P.E
n CH;-CH=CH, —M % , [CH-CH,-
Propilen H;
n
Polipropilen, nhya PP
Bai tap 23
Viét cac phan tng trung hop cé thé c¢6 cua CsHjp. Poc tén tac chat, san pham thu duoc.
DS: 5 phan ung
Bai tap 23°

Viét cac phan g tring hop c¢6 thé ¢6 ctia C4Hg. Poc tén cac tic chat va san pham.
DS: 3 phan ung
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I11.4.7. Phan ung bi oxi hoa béi dung dich KMnO, (Kali pemanganat,
thudc tim)

1 1 +7 0 0 +4

3 R-CH=CH-R’ +2 KMnO; +4 H,0 —=>3 R—gH - gH—R’ + 2 MnO, +2 KOH
H OH

Anken Kali pemanganat Ruou da chtrc ‘Mangan dioxit
(chat khur ) (chat oxi hoa) (ket tha mau den)

3CnHyy, + 2KMnOs + 4H,O ——> 3CnHy,(OH), + 2MnO, + 2KOH

Anken Kali pemanganat Ruou da chirc Mangan dioxit
Thi du:
-2 -2 +7 -1 -1 +4
3 CH,=CH, + 2KMnOs + 4H,0 ——=> 3 CH,- %Hz + 2MnO, + 2KOH
Etilen Kali pemanganat H H
(Chét khir) (Chét oxi hoa) Etilenglicol Mangan dioxit
a1 2 +7 0 -1 +4
3 CH3-CH=CH, + 2 KMnO4 + 4 H,O —> 3 CH;s- %H - %Hz +2 MnO, +2 KOH
Propilen H OH
Propylenglicol
-1 -1 +7 0 0 +4
3CH;-CH=CH-CH; +2KMnQO,4 + 4H,0 S 3CH3-((§H-gH-CH3 +2Mn0O, +2KOH
Buten-2 H OH
(Chét khur) (Chét oxi hoa) 1,3-Butandiol

Céc anken 1am mit mau tim cia dung dich KMnO; la do ¢ phan tmg oxi hoa-khu
trén, nén dung dich KMnOy ciing thuong duwoc dung dé nhan biét cac anken (ciing nhu
cac hop chat khong no khac).

LS. Ung dung
IIL.5.1. Tir anken diéu ché dwgc polime twong wng (Thyc hién phan tng tring hop)
Thi du:

n CH2 = CH2 Trung hop > (- CH2 - CH2 ')n

Etilé&n (% xt)
Polietilen (NhaGa PE)

I11.5.2. Tir anken diéu ché dwgc rugu don chirc no mach hé, rwou nhi
chirc no mach ho

CnH,, + H)O H;PO, t°, p CnH,, +;OH
Anken Nudc Ruogu don chitc no mach hd (Ankanol)
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Cann + BI‘Q —_— CannBrz
Anken Nudc brom Dan xuét dibrom cta ankan
C,Hy,Br; + 2NaOH t S CnHzn(OH)z
DAan xuét dibrom ctia ankan Dung dich xut Ruou nhi chirc no mach ho

Thi du:

CH,=CH, + H,O H;PO, , 280- 300°C , 70- 80 atm CH;-CH,-OH

Etilen Nude Ruou etylic

CH3—CH=CH2 T Bl;z > ]g %H}-CH—CHZ
T T

Propen, Propilen Nudc brom 1,2-Dibrompropan, Propylen bromua
CH3- H- H2 + 2NaOH t CH3- H- H2
>
r Br H OH
Dung dich xut 1,2-Propandiol , Propylenbromua

(Hodc cho anken C,Ha, tac dung truc tiép v6i dung dich KMnOy ta cling thu dugc rugu
nhi chirc no mach hé CnH,,(OH), nhu da biét ¢ 111.4.7)

I11.5.3. Tir anken diéu ché dwoc ankan twong ing

CnH2n + H2 % CnH2n +n
Anken, Olefin  Hidroo Ankan , Parafin
Thi du:
CH,=CH, + H, Ni, {° S CH;-CH;
Etilen Hidro Etan
CH3—§I]‘31=CH—CH3 + H, Ni , 1 > CH;-CH,-CH,-CHj
-Buten n-Butan

I11.5.4. Tir etilen diéu ché dwoe ruou etylic, andehit axetic, axit axetic,
este etylaxetat, dietyl ete

CH,=CH, + H,O H;PO, ., 280-300°C , 70-80atm CH;-CH,-OH

Etilen Nudc Ruogu etylic

CHg-CHQ-OH + CuO t° > CH3-CHO + Cu + HZO
Ruou etylic Ddng (II) oxit Andehit axetic DPong Nude
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1
CH;-CHO + 502 Mn?* S CH;-COOH
Oxi Axit axetic
H,S04

CH3—ﬁ—OH + CH3—CH2 —OH CH3—ﬁ—O—CH2 —CH; + H,O

Axit Qxeﬁc Ruou etylic 0 Etylaxetat Nuoc

, CHy—CHy—OH —2%» CH;—CH,—0 —CH, —CH; + H0
Etanol 140 Dietyl ete Nuoc

I11.5.5. Khi etilen con dwoe dung dé giu trai cAy cho mau chin. Vi etilen c6 tac dung
kich thich sy hoat dong cac men lam trai cay mau chin.

I11.6. Diéu ché anken

II1.6.1. Dehidrat- hoa (tach nwéc, loai nwdéc) ruwgu don chire no mach
hé, thu dugc anken (olefin)

CnH,, + ;OH H,S0, (d) , 180° CnH,, + H,O
Ruou don churc no mach ho (n > 2) Anken, Olefin Nuéc
Thi du:
CH;-CH,-OH H,S0, (), 180° CH,=CH, + H,O
Etanol Eten, Etilen Nudce
CH;-CH,-CH,-OH H,S0, (d) , 180° CH;-CH=CH, + H,O
Ruou n- propylic Propen, propilen
CH—CH—CHy s CH—CH=CH, "~ H0
180
OH Propen, propylen Nuoc

Ruou isopropylic, ,” Propanol

CH;—CH-—=CH—CH; + H,0

2-Buten Nuoc
CH3—CH2—(|jH —CH; (san pham chinh)
OH
2-Butanol CH; —CH, —CH —CH; + H,0
. I-But
Ruou sec - butyli uten
utyhe (san pham phu)
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Luuy
L1. Rwgu nao ma sau khi dehidrat hoa thu duwge anken hay olefin thi do6 la rugu
don chirc no mach hé va phén tir c6 chira s6 nguyén tir C > 2. Rugu ndy c6 cong
thirc tong quat 1a CnHy, + OH véin > 2.

L.2. Qui tic Zaitsev:
Khi mét rwou don chirc no mach loai nuédc thu dugc hai anken khac nhau, thi
anken tao ra nhiéu hon (san pham chinh) la img véi mat H & C ¢6 bac cao hon.
Con anken tao ra it hon (san pham phu) 14 tng voi sy mat H & C ¢6 béc thap hon.
(Hay san pham chinh (mg véi anken ¢6 mang nhiéu nhém thé hon, hay mg voi
anken ¢6 chtra nhiéu H,, hon).

Thi du:

11 1
CHg-CHz-%H- H-CH; H,S0,(d) (8 Ho; 3 nhom thé)
H CH; 180°° (San pham chinh)

; CH}'CHZ'CH:(i; CH3 + HQO
CHs

>  CH3-CH=CH-CH-CH; + H,O
Hj
(4 Ha; 2 nhém thé)
(San pham phu)

CH3-CH,-CH=CH-CH3; + H,O
il I (5 Ho; 2 nhém thé)
CH;-CH,-CH,-CH-CH;  H,S0,(d) (San pham chinh)

H 180 |

CH3—CH2—CH2—CH=CH2 + H20
> (2 Ho; 1 nhom thé)
(San phim phy)

CH3-CH=CH-CH2-CH2-CH3 + H20

II I (5 Ho; San pham chinh)

CH;-CH,-CH-CH,-CH,-CH;  H,SO4(d)
H 180°C

— (CH;-CH;-CH=CH-CH,-CH; + H,0O
(4 Ho; San pham phu)
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—> CH3—(é=CH— H-CH,-CH; + H;0
11 111 H; H;
CHg-gH -gHz- H-CH,-CH;3 1,50,(d) (7 Ho; San pham chinh)
H; OH CH; 180°¢
L > CH;-CH-CH=C-CH,-CH; + H,O

H; H;
(6 Ho; San pham phy)

I11.6.2. Tir Ankan diéu ché Anken (thuc hién phan tng cracking)
cracking cH

C H + n n'+ +Cn—n'H n—n'
nt " 2n+2 (to,p,xt) 2n'+2 2( )
Ankan Ankan Anken
Parafin Parafin (n’<n)  Olefin
Thi du:
CH;-CH,-CHj; cracking CH; + CH,=CH,
Propan E Metan Otilen
——> CHy + CH,=CH-CH;
CH;-CH,-CH,-CH3 Cracking Metan Propen
n- Butan
> CH;-CH; + CH,=CH,
Etan Etilen
— CH4 + CH2=CH—CH2—CH3
Metan Buten-1
CH;-CH,-CH,-CH,-CHj; Cracking
— CH;-CH; + CH,=CH-CH;
n- Pentan Etan Propen

% CH2=CH2 + CH3-CH2-CH3
Etilen Propan

= CH2=CH2 + CH4 + CH2=CH2

Etilen Metan Etilen
I11.6.3. Ankin ——=  Anken
CnHZn—Z + H2 anHZn
t
Ankin Hidro Anken
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Pd
R-C = C-R’ + H»> — R-CH=CH-R’
tO
Thi du:
— Pd —
CH=CH + H, TPCHz—CHz
Axetilen  Hidro Etilen
CHs—C=CH + H, 24 » cH—cH=CH,
Propin Hidro ° Propen

Pé phan vmg cong H; vao ankin tao ra chii yéu la anken thi ding H, khéng die va ding
xuc tac Paladi (Pd) (khong dung Ni, Pt lam xtc tac).

IIL. 6.4. DAn xuit monohalogen ciia ankan tic dung KOH trong ruou,
dun nong, tao anken

R-CH,-CH,-X Ko /Ruout” R-CH=CH, + HX
R-CH,~-CH,-X +  KOH _fuoet? R-CH=CH, + KX
+ H,O
Thi du:

CH;-CH,-Cl + KOH—*’ , CH,=CH, + KCl + H,0

Clometan, Etyl clorua Etilen Kali clorua Nuéde

CH;-CH,-CH,-Br + KOH—f< y CH;-CH=CH, + KBr + H,O

I11.6.5. o,B- Pihalogenankan tic dung véi bot kim loai kém hay dong,
thu dwgc anken

R-GH-GH-R* + Zn —> R-CH=CH-R* + ZnX,
X X

Thi du:
gHz-gHz + Zn —— CHy=CH, + ZnBn,
T T

CH3—CH—C|H2 + Zn —» CH;—CH—CH, + ZnCl,
él Cl Kem Propen Kemclrua
12 - Diclopropan
CH; —?H —CH—CH; + Zn —> CH3;—CH—CH—CH; + ZnBr,
Br ]|3r 2 - Buten Kem bromua

3>4 - Dibrombutan . ] ] o i
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Luuy

Nguoi ta thuong ap dung phuong phap diéu ché nay dé tach lay riéng anken ra khéi hon
hop cdc chdt hitu co. Cho hdn hop cac chit hodu co ¢ chira anken tac dung véi nude
brom thi anken bi giit lai vi c6 phan tng cong brom va tao san pham hoa tan trong nuéc
brom. Sau d6 cho bdt kim loai ké€m vao, s€ tai tao dugc anken.

Cann + BI‘2 _— CnH2nBr2

CnH2nBr2 + Zn e CnHzn + ZHBI‘Z

San pham cong brom Kém Anken K&m bromua
Thi du: Tach ly riéng etilen ra khoi hdn hgp gom hai khi metan va etilen.

Cho hdn hop hai khi trén qua nuéc brom co du. Tét ca etilen bi giit lai vi c6 phan ting
cong brom. Metan khong tdc dung v6i brom dung dich, khong hoa tan trong nuéc cia
dung dich, thoat ra khoi binh dung nudc brom, thu dugc metan. Sau dé cho bt kém
luong du vao phan dung dich con lai, s€ tai tao dugc etilen. Etilen tao ra, khong hoa tan
trong nudc, thoat ra, thu dugc riéng.

CH; + Br(dd) —x—>

CH2=CH2 + BI‘2 —_— %Hz—gHz
EHZ-%HZ + Zn ——> CHzZCH27l + ZnBn,

Bry(condu) + Zn —> ZnBn

Bai tap 24
9,7g hon hop A gém hai ruou sau khi dehidrat héa hoan toan, thu dugc 4,564 lit hdn hop
khi gdm hai olefin dong dang lién tiép (171,99°C; 1,2 atm).
a. Xac dinh CTPT cua hai ruou trén.
b. Tinh %khdi lugng ciia mdi ruou trong hdn hop A.
(C=12; H=1; 0O=16)
bS: 61,86% C;H,OH; 38,14% C4sHyOH

Bai tap 24’
8,98g hdn hop X gdm hai rugu. Cho luong hdn hop X dang hoi trén qua H,SO4(d), dun
néng dé co sy tich nudc hoan toan, thu duge 3,7184 lit hdn hop hoi hai anken dong dang
lién tiép ( ¢ 180,18°C; 836mmHg).
a. Xac dinh CTPT hai ruou trén.
b. Tinh khéi lwong mdi ruou co trong hén hop X trén.
(C=12; H=1;0=16)
bS: 3,7g C4HyOH 5,28g CsH;;OH
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Bai tap 25

Thuc hién phan tng cracking propan thu dugc hdn hop khi A gdom: etilen, metan va
propan chua bi cracking. Hay tim cach ldy riéng etilen tinh khiét ra khoi hdn hop A. Viét
cac phan ing xay ra.

Bai tap 25°
Lay 2,24 lit (dktc) isobutan dem thyc hién phan ting cracking. Thu dugc hdn hop A gém
ba khi.

a. Tinh khéi lugng hdn hop A.

b. Trong hdn hop A trén c6 3,36g mot khi X ma khi d6t chay tao sé mol H,O bang
s6 mol CO,. Con hai khi kia, mdi khi khi d6t chay déu tao s6 mol H,O 16n hon s6
mol CO,. Tinh hiéu suat phan tng cracking va % thé tich mdi khi trong hdn hop
A.

c¢. Néu phuong phap hoa hoc tach iy riéng khi X ra khoi hdn hop A.

(C=12; H=1)
DS:58ghénhop A;  HS 80% ; 44,44% CHy 44,44% C3Hs  11,12% C4H o

Bai tap 26
D6t chay hoan toan 2,8g chét hitu co A mach hd can dung 6,72 lit oxi (dktc). San pham
chay chi gdm khi cacbonic va hoi nudc véi sé mol bang nhau.

a. Xac dinh cong thire chung diy dong diang cua A.

b. Néu cho 2,8g chat A trén vao dung dich brom du thi thu dwgc 9,2g san pham
cong. Tim CTPT, cac CTCT c6 thé c¢6 ctia A. Poc tén cac chét nay.

c. Cho biét A c6 mach cacbon thang, khong co dong phan cis, trans. Xac dinh cong
thire dung cua A. Vlet phan tng A v6i HCI va viét phan tmg tring hop A. Tinh hé
s6 trung hop cta A néu polime thu dugc ¢ khéi lugng phan tir 210 000 dvC

(C=12;H=1;0=16; Br=280)
bS: CsHyp; 6 CTCT ; n=3000

Bai tap 26’
D6t chay hoan toan 3,36g chit hiru co X mach ho bang 8,064 lit O , (dktc) vira du. San
pham chay chi gdbm CO, va H,0 c6 sb mol bang nhau.

a. Xac dinh diy dong dang cua X.

b. Néu cho 3,36g chit X trén tic dung v6i nude brom du thi thu duge 12.96g san
pham cong. Xac dinh CTPT va cac CTCT phu hop cia X. Goi tén cac chat tim
duoc.

c. Dong phan X1 ctia X c6 dong phan cis, trans. Viét phuong trinh phan ung hidrat
hoéa X1 va phuong trinh phan ng tring hop Xi. Tinh khéi lugng phan tir ctia
polime thu dugc néu hé sb trung hop 1a 4000.

(C=12; H=1; Br=280)
bS: X: C4Hg; 224 000 dvC

Bai tap 27
14g hon hop hai anken A, B tac dung vira da v6i 200ml dung dich KMnO, 1M.
a. Xac dinh CTPT cua A, B va tinh % s6 mol ctia mdi chat trong hdn hop hai anken
trén néu B 1a dong dang ké tiép sau cua A.
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b. Xac dinh lai cac CTPT c6 thé c6 cua A, B néu A, B ¢6 ti 1& s6 phan tir gam twong
unglal:2.
(C=12;H=1)
bS: a. 66,67% C3H6 ; 33,33% C4Hg b. C6H12 , C2H4 ) C4Hg , C3H6 , C2H4 , C4Hg

Bai tap 27°
Hon hgp A gdm hai olefin X, Y hon kém nhau 28 dvC trong phan tir. Thay 5,18 gam
luong hon hop A trén lam mat mau vira di 120ml dung dich KMnO, 0,5M.
a. Xac dinh cac CTPT ¢6 thé c6 cua X, Y.
b. Cho biét chi c6 olefin c6 khdi lugng phén tir 16n (Y) méi c6 mot ddng phan hinh
hoc duy nhit (dang trans ddi v6i né). Xac dinh CTCT dung cia X, Y. Tinh %
khéi lugng mdi chat c6 trong hdn hop A.
(C=12; H=1)
ASZ a. C4Hg . C6H12 5 C3H6 . C5H10 b. 32,43% C3H6 67,57% C5H10

Bai tap 28
Hon hop A gdém hai hidrocabon dong dang lién tiép. DSt chay hoan toan a gam hdn hop
A 16i cho san pham chdy hap thu hét vao dung dich X c¢6 hoa tan Ba(OH), du, thu dugc
55,16g két tia va dung dich Y. Khéi lugng dung dich Y nhé hon khéi lwong dung dich X
1a 36,9g.
a. Xac dinh diy dong dang cua hai hidrocacbon trén.
b. Tinh tong s6 mol hai hidrocacbon trong a gam hdn hop A.
¢. Xac dinh CTPT hai hidrocacbon trong hdn hop A.
d. Xac dinh CTCT cua hai hidrocacbon trén. Biét rang mach cacbon cta ching c6
dang neo. Tinh khdi lugng mdi chit c6 trong a gam hdn hop A.
(C=12; H=1; Ba=137; O=16)
bS: b. 0,05 mol d. 1,44g C5H12 , 2,58g C6H14
Bai tap 28’
D6t chay hoan toan x gam hdn hop X gdm hai hidrocacbon mach h dong dang lién tiép.
Cho san pham chay héap thu hét vao nudc voi trong du, thu duoc 50g két tiia va dung dich
thu duoc c¢6 khéi lugng giam 19g so vé6i khdi lwong nude voi lac dau.
a. Xac dinh diy dong dang cua hidrocacbon trong hdn hop X.
b. Néu cho x gam hén hgp X hoa hoi hét thi thu dwoc 3,024 lit hoi (6 136,5°C;
76ecmHg). Xac dinh CTPT va tinh % khéi lugng mdi chat trong hdn hop X.
(C=12; H=1; O=16; Ca=40)
bS: 40% C5H10 60% C6H12

CAU HOI ON PHAN 111

1. Olefin la gi? Hay cho biét cong thirc chung diy dong dang cua nd.
2. Viét CTCT ciia chét 8-amino-2,7,7-trimetyl-4-etyl-3-n-propyl-5-isopropyl-2-

octen; Poc tén chat CH;-CH-CH,-CCH;3-CHC,Hs-CH,CH,-Cl
H3 H=CH2
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3. Liénkéto la gi? Lién két 7 1a gi? V& hinh dé thi du minh hoa sy xen phu obitan
nguyén tir dé tao ra hai loai lién két nay.

4. So sanh d6 dai lién két giita C voi C trong cac phan tir etan, etilen va axetilen.

5. So sanh d6 dai lién két gitta C v6i O trong cac phan tir rugu etylic (CH;CH,OH)
v6i andehit axetic (CH;CHO); Do dai lién két gitta N voi N trong cac phan tir N,
H,N-NH,, CH3-N=N-OH.

6. So sanh do dai lién két gitta C véi N trong cac phan tr: Metylamin (CH;NH,),
Ankyl isoxianat ( R-N=C=0 ) va Nitrin acrilic (CH,=CH-C=N).

7. Néu diéu kién dé mot chit co déng phan cis, trans. Cho mét thi du minh hoa.

8. Viét CTCT cac dong phan cis, trans (néu c6) cua: 1-Brom-2-clopropen; 1,2-
DPiphenyleten; Isobutilen; Heptadien-2,4 ( CH3;-CH=CH-CH=CH-CH,-CHj3).

9. Nguyén nhan ndo ma c6 dong phan cis, trans? Tai sao buten-2 c6 ddng phan cis,
trans con buten-1, cling nhu n-butan khong cé dong phan cis, trans?

10. Viét CTCT cac dong phan olefin ctia penten ma khi hop nudc cho ta san pham
chinh la ruou béc ba.
Viét phuong trinh phan g khi cho etilen tac dung véi: Br,, dung dich KMnOy
va HCN.
Viét phan Gmg ddng trung hop gitra propilen véi butadien-1,3.
(Bo dé tuyén sinh dai hoc mén hoa)
11. Chét déo PVC dugc diéu ché tir khi thién nhién theo so d6 sau (hs : hiéu suét)
CHs _hs15%s, CoHp hs 95% s,  CH,=CH-Cl hs 90% PVC
Hoi can bao nhiéu m® khi thién nhién (dktc) dé diéu ché dugc 1 tin PVC (biét
CH, chiém 95% thé tich khi thién nhién).
(Bo dé tuyén sinh dai hoc mon hoa)
12. Khi mit mét phan tir H,0, axit HOOC-CHOH-CH,-COOH c6 thé tao thanh hai
axit 1a ddng phén cis, trans cua nhau. Viét CTCT hai axit nay.
(Bo dé tuyén sinh dai hoc mén hoa)

13. Khi cracking butan tao ra hdn hop gdm parafin va olefin trong d6 ¢ hai chat A
va B. Ti khoi hoi cua B so vo1 A la 1,5. Tim cér}g thl;I’C cua A, B.
(B0 dé tuyén sinh dai hoc mdn hoa)
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14. Hon hop khi A gébm H, va mot olefin C,Ha, ¢6 ti 18 s6 mol 1a 1 : 1. Cho hdn hop

bS:

15.

A qua 6ng dung Ni nung nong, thu duoc hdn hop khi B ¢6 ti khéi hoi so voi H,
1a 23.2. Hiéu suat phan tng 1a b%.
a. Tim biéu thic lién hé giita n véi b.
b. Néu hiéu suat phan tng b =75%
Tim CTPT cua olefin.
D6t chay hoan toan hdn hop B va cho toan bo san pham qua binh dung 128
gam dung dich H,SO, 98% thi nong d6 ciia H,SO, bi pha lodng thanh 62,72%.
Tinh % thé tich cua mdi chat trong hdn hop B. Tinh khdi lwong mdi chét
trong hon hop B.
(C=12; H=1; S=32; O=16)

1 46,4
a. n= ﬁ(90,8 — 16(;0b) b. C4Hg 60% C4H10; 20% C4Hg; 20% Hz
34,8g C4H10 ) 11,2g C4Hg ) O,4g H2
A 1a mét hidrocacbon. Pem dét chay mét lugng A can dung 84 lit khong khi

(dktc). Cho san pham chay hap thu hét vao 30 lit dung dich Ca(OH), 0,01M, thu
dugc két tua T va dung dich D. Khéi lugng dung dich D l6n hon so vdi khéi
lwong dung dich nude voi dem dung 1a 21 gam. Néu dem dun noéng dung dich D
thdy c6 xuat hién két tua.

a. Xac dinh CTPT cua A. Biét rang ti kh6i hoi ciia A 16n hon 2 va nho hon
2.8.
Xac dinh CTCT cua A, néu A c6 ciu tao dang trans.
Viét CTCT va doc tén tat ca cac dong phén cia A.
Tinh khéi lugng két tua T.
DPem hidro - hoa A, thu dugc B. So sanh nhiét d9 séi giita B vdi cac dong
phén cua né.
Khong khi gdm 20% O,, 80% N, theo thé tich.
Céc phan trng x4y ra hoan toan.

(C=12; H=1; Ca=40; O=16)
bS: a. CsHyo c. 10 bP d. 10 gam T

opo o

16. Cho hidrocacbon A tac dung véi brom trong diéu kién thich hop, thu duogc

17.

18.
19.

mot dan xuat chira brom c6 ti khéi hoi ddi véi hidro 1a 75,5. Xac dinh CTPT,
viét cac CTCT c6 thé c6 cua A. Xac dinh CTCT dang cua hidrocacbon A néu
A tac dung v6i brom chi thu duge mot san pham hitu co. (Dé thi khdi A, 2004,
o stra chira)
(C=12;H=1;Br=280)
bS: C5H12

Tai sao it gdp anken trong tu nhién, trong khi ankan gap rat nhiéu trong tu
nhién?

Tai sao nguoi ta goi anken la olefin? (Olefin nghia la gi?)

Tai sao nguoi ta co thé can ctr vao lugng etilen san xuit cia mot nude hing
niam dé danh gia nén cong nghiép hoa hoc cua nude d6?
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