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I. KHAI NIEM, PONG PHAN, DANH PHAP

1. Khai niém va cong thirc chung cia alkene, alkyne

- Hydrocarbon khong no la nhitng hydrocarbon c6 chira lién két doi, lién két ba hodc ca hai
loai lién két nay.

+ Alkene 1a hydrocarbon khong no mach hé, chtra mot lién két d6i C=C va c6 cong thirc tong
quat 1a CyHzn (n > 2).

+ Alkyne 1a hydrocarbon khong no mach hd, chira mot lién két ba C=C va c6 cong thic tong
quat l1a CyHan2 (n > 2).

Vi du:

- Mot sb alkene thuong gap la CoH4, C3Hg, CaHes,...

- Mot s6 alkyne thuong gip 1a CaH,, CsHa, CaHe,...

- Mot s6 alkene thuong gap 1a CoHs, CsHs, CaH,...
- Mot s6 alkyne thuong gip 1a CaH,, CsHa, CaHe,...
2. Pong phén

a. Dong phan cau tao

Hai loai dong phan ciia alkene va alkyne 1a dong phan vé vi tri lién két boi va dong phan mach
carbon.
Vi du: Alkene C4Hg c6 ba dong phan cau tao:

(1) CH,= CH — CH, — CH;

() CH, —CH =CH —CH,

(3) CH,=C — CH,
|

b. Pong phan hinh hoc

Déi voi alkene: Néu mdi nguyén tir carbon & lién két doi lién két voi hai nguyén ti/nhém
nguyén tir khac nhau thi xuat hién déng phan hinh hoc.

C6 2 dang dong phan hinh hoc:

- Déng phan hinh hoc cis- xuét hién khi mach chinh nam cung mdt phia voi lién két doi.

- Déng phan hinh hoc trans- xuét hién khi mach chinh ndm khac phia véi lién két doi.

Vi du: Pong phén hinh hoc cia CH;CH=CHCHs:

H3C\ /CH3 H N /CH3
C=C /C =C\
cis-but-2-ene frans-but-2-ene

3. Danh phap

Danh phap thay thé:
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Phan nén - vi tri lién két boi

- Mach chinh phai chtra lién két boi, dai nhat va nhiéu nhanh nht.

Luuy:

- Panh s6 tir dau gan lién két boi dé nguyén tir carbon ctia lién két doi/ba co chi s6 nho nht.
- Ghi vi tri lién két boi bang s va gach ndi (bo qua néu chi c6 mot vi tri lién két boi duy nhat).

- Péi v6i alkene/alkyne c6 nhanh, ghi vi tri va tén nhanh trudc tén alkene/alkyne ciia mach
chinh.

Cong thirc alkene Tén alkene Cong thirc alkyne Tén alkyne
CH,=CH; Ethene CH=CH Ethyne

(ethylene) (acetylene)

CH,=CH-CHj5 Prop-1-ene CH=C-CHj; Prop-1-yne
CH,=CH-CH,-CHj3 But-1-ene CH=C-CH,-CHj But-1-yne
CH3-CH=CH-CH3; But-2-ene CH3-C=C-CHjs But-2-yne

CH,=C(CHj3)-CHj3 2-methylprop-1-ene

CH,=CH-[CH_].-CHj3 Pent-1-ene CH=C-[CH;],-CH3 Pent-1-yne

II. PAC PIEM CAU TAO CUA ETHYLENE VA ACETYLENE

Trong phan tir alkene/alkyne, lién két boi dugc hinh thanh tir mot lién két ¢ va cac lién két .
1. Ethylene

- Ethylene (C,Hj) ¢ chtra hai nguyén tir carbon va bon nguyén tir hydrogen nam trong ciing
mot mat phéng.

- Lién két d6i C=C trong ethylene gom moét lién két 6 va mot lién két .

H oo H
Ja T

<
/ 133,9 pm \

2. Acetylene

- Acetylene (CzH2) gdm hai nguyén tir carbon va hai nguyén ttr hydrogen sip xép thang hang
tao thanh goc lién két 180°.
- Lién két ba C=C trong acetylene gdm mdt lién két o va hai lién két 7.
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I1I. TINH CHAT VAT Li
- Nhiét dg s61, nhiét dd nong chay va khoi luong riéng cua alkene, alkyne tuong tu cac alkane
c6 cung s6 nguyén tir carbon.

106,0 prm

- Cac alkene va alkyne déu khong mui, nhe hon nuéc, hau nhu khong tan trong nuée nhung
tan trong dung moi hitu co.

Tinh chat vat li cua mot so alkene

Alkene Nhiét d néng chay (°C)| Nhiét dd séi (°C) D (g/cmd)
Ethene -169 -105 -
Propene -185 -47,8 -
But-1-ene -185 -6,3 -
Trans-but-2-ene -106 0,9 -
Cis-but-2-ene -139 3,7 -
Pent-1-ene -165 30 0,641
Tinh chat vt li ciia mot s6 alkyne
Alkyne Nhiét d nong chay (°C) | Nhiét d¢ soi (°C) | D (g/cm?d)
Ethyne -81 -83 -
Propyne -102,7 -23,2 -
But-1-yne -126 8,1 -
But-2-yne -32 27 0,691
Pent-1-yne -106 40,690
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Pent-2-yne -109 56,1 0,711

IV. TINH CHAT HOA HQC CUA ALKENE, ALKYNE

Lién két m ciia phdn tir alkene/alkyne kém bén nén dé tham gia phan vmg céng, tring hop va
oxi hoa.

1. Phan ing cong

a. Phian wng cong hydrogen

- Phan tmg hydrogen hoa alkene tao ra alkane, xay ra & nhiét do va ap suat cao véi xtic tac kim
loai (Pt, N1, Pd).

Vidu: CH, =CH, +H, —"“L_,CH, -CH,

- Tuy vao diéu kién ma phan tng hydrogen héa alkyne c6 thé tao thanh alkene hodc alkane.
Vidu: CH =CH +2H, —™"E CH, - CH,

b. Phan trng cong halogen

Alkene va alkyne c6 thé lam mat mau dung dich bromine.

Vi du:
CH, =CH, + Br, - BrCH, —CH,Br

CH =CH +2Br, — Br,CH —CHBr,
c. Phan trng cong hydrogen halide

Alkene va alkyne cong hydrogen halide tao thanh dan xuat halogen tuong ung.
Vi du:

CH, =CH, + HBr — CH, —CH,Br
CH =CH +2HBr —> CH, —CHBr,
d. Phan irng cong nwdc (hydrate hoa)

- Phan ung cong nudc (hydratate hoa) vao alkene voi xtc tac HsPO4/H2SO4 tao ra alcohol.

CH, =CH, + H,0—"% ,CH, —CH,OH
- Phan tmg cong nudc vao alkyne cé xuc tac mudi Hg(IT) trong H,SO, tao ra aldehyde hoic
ketone.

Vi du:
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HC =CH +H,0— "1 ,cH, _CH =0
CH,C =CH +H,0— 150" ,CcH. _CO-CH,
Quy tic Markovnikov:

Khi ¢éng tac nhan khéng doi xing (HX, HOH, ...) vdo lién két bdi, nguyén tir H sé gdn vao
carbon giau hydrogen hon, con nguyén tur X sé gan vao carbon it hydrogen hon.

Vi du: Phan ting cong HBr vao propene:

— CH,— CH—CH,
|

CH3—CH=CH2+ HBr H Br
San phdm phu

—— CH,— CH—CH,
| |
Br H

San phdm chinh
2. Phan trng trung hop cua alkene

Trung hop alkene 1a qua trinh két hop cac phan tir alkene gidng nhau hodc tuong tu nhau
(monomer) dé tao thanh polymer c6 phan tir khoi 1on.

Vi du: O diéu kién thich hop, ethylene c6 thé tham gia phan tng trung hop tao thanh
polyethylene (PE).

xt, p, 1°
nCH,=CH, ———» {CH,- CHz}n
Ethylene Polyethylene (PE)

3. Phan ing cua alk-1-yne véi AgNOs trong NH;s

Alkyne co nbi ba & dau mach (alk-1-yne) co thé phan tmg véi dung dich AgNO3/NHs tao thanh
két tua. Phan irng nay dung dé nhan biét alk-1-yne.

Vi du:

3HC=CH+2AgNO3+2NH3;—Ag—C=C-Ag+2NHsNO;
4. Phan ung oxi hoa
a. Phan &ng oxi héa khong hoan toan

Alkene va alkyne lam mat mau dung dich thuoc tim do xay ra phan tng oxi hoa khong hoan
toan. Phan tng nay thudng duoc dung dé san xuit cac dan xuét chira oxygen trong cong nghiép.

Vi du:
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3CH=CH3+2KMnO4+4H,0—3HO-CH>-CH,—OH+2MnO,+2KOH
b. Phan wng chay
Alkene va alkyne d& chay trong khong khi, khi chay toa nhiéu nhiét.
e Tong quat cho Alkene:

CnH2n+3?n02—‘°—>nCOZ+nHZO

e Tong quat cho Alkyne:

CnHZn—Z + 3n2_102 .

>»nCO, +(n-1)H,0

V. PIEU CHE

1. Alkene

- Trong phong thi nghiém, ethylene duoc diéu ché bang phan tng dehyrate ethanol.
C,H,OH —#2%4" ,C H, +H,0
- Trong cong nghiép, alkene tir C2 - C4 duoc diéu ché tir cracking alkane.

2. Alkyne

- Trong phong thi nghiém, acetylene duoc diéu ché bang phan ng:

CaC, +2H,0 — C,H, + Ca(OH),

- Trong cong nghiép, acetylene chu yéu dugc diéu ché tir methane:
2CH, —¢ ,C,H, +3H,

VI. UNG DUNG

- Alkene dugc dung dé san xuat polymer nhu chat déo, to, soi, cao su va téng hop hoa chit,
dugc pham.
- Alkyne dugc sir dung dé tong hop nhiéu loai hoa cht.

Ung dung ciia c4c alkane:
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Kich thich Héa chat

hoa qua chin

Ung dung cua cac alkyne:

Pen xi Cao su
oxygen - acetylene
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