HIDROCACBON KHONG NO
BAI 29: ANKEN

I. DPong diang, dong phéin, danh phap

1) Day dong diang anken

Anken (olefin) 1a nhimg hidrocacbon khong no mach hé c¢6 chira mét ndi déi C=C trong phan
tur.
Vi du: C2H4, C3H6, C4H8...

CTPT chung:

2) Pong phén

a)

b)

Dong phén ciu tao

Anken c6 s6 C = 4, xuét hién dong phan:

e Mach cacbon (mach thiang, mach nhéanh).
e Vitrindidoi.
Vi du: Dong phan C4Hsg

CH,=CH-CH,—CH;

CH;—CH=CH—-CH;

Csz(IJ—CH3

CH;

Dong phin hinh hoc
Do sy thay doi vi tri ciia nguyén tir hay nhém nguyén tir trong khong gian nén xuét hién dong
phén hinh hoc.

Diéu kién c6 ddng phan hinh hoc:

a C
\C=C/ {EI #b
/ N c =d
b d

Pdng phan Cis khi ¢6 mach chinh & cing 1 phia lién két doi. Dong phan Trans khi c6 mach
chinh & 2 phia lién két doi.

- Vidu:



CH; ol

N\
C=C
/
H H Cis-pent-2-en
CH; H
C—C/
AN
H

CoHs Trans-pent-2-en
3) Danh phap
a) Tén thong thuong
- Tén ankan d6i dudi —an thanh —ilen
- Mot s it anken c6 tén thuong: C,Ha: etilen, CsHe: propilen, C;Hsg: butilen.
b) Tén thay thé
- Bwéc 1: Chon mach cacbon dai nhat va c6 nbi doi (C=C).
- Bwéc 2: Panh sd thtr ty cac nguyén tir cacbon trén mach chinh tir phia gan néi d6i (C=C) nhat,
sao cho vi tri lién két doi nho nhat.

- Bwoc 3: Goi tén anken:

Vi tri nhanh + t&n nhéanh + t&n mach chinh + vj tri lién két d6i + EN

Vi du:
CH;—CH—CH=CH—CH,-CH;,
L,
2-metylhex-3-en

Tinh chat vat li
- O diéu kién thuong: CoHs dén C4Hs & thé khi, CsHig trd di 1a chit 10ng hoc ran.
- Nhiét d0 nong chay, nhiét dJ so1 va khdi luong riéng cua cac anken tang dan theo chiéu tang

ctia phén tir khoi.

- Cac anken déu nhe hon nuéc va khong tan trong nuéec.
Tinh chat hoa hoc

- Anken c6 lién két d6i C=C nén anken d& tham gia phdn rng céng, phan timg tring hop va phan

ung oxi hoa.

1) Phan ing cong



a) Cong hidro
Etilen Etan
CH,=CH—CH; + H, ") CH;—CH,—CH,

Propen Propan

- Phuong trinh tong quét :

CnHZn + H2 L CnH2n+2

b) Cong halogen
- Anken phan img cong vo1i Bra:
CH,=CH,+ Br, —, CH,—CH,
Br b
Etilen 1,2-dibrometan
- Anken lam mAt mau nau do cua dd Br, > dung Br; dé phan biét anken va ankan.

- Phuong trinh tong quat:

CnHan + Br, ——> CyH3nBr

C) Cong HX (X la OH, Ci, Br)

- Anken doi xirng
CH,=CH,+H—OH _*-“Q CH;—CH,-OH

Etilen Ancol etylic

N\

CH2:CH2+ H—Br —» CH3_$H2

Br
Etilen Etyl bromua
- Anken khong déi xirng

CH;—CH—-CHj;

CH,=CH-CH; + HBr ]|3r

Propen 2-brompropan

CH,—CH,-CH;,
br

1-brompropan



V.

2)

3)

1)

2)

- Qui tic céng Mac-cOp-nhi-cop: Trong phan timg cong HX vao lién két d6i (C=C):

e H cong vio C béc thap (co nhiéu H hon)
e X cong vao C bac cao (co it H hon)

Phéan tng trung hop

- Phan ung tring hop (phan tng polime ho4) 13 qua trinh két hop lién tiép nhiéu phan tir nho giéng

nhau hoic twong tu nhau tao thanh nhimg phan tir rat 16n (goi 13 polime).

- Vidu:

P, xt, t°C
nCH,=CH, ——» +CH2—CH29;

Etilen polietilen (P.E)

P, xt, t°C
nCH,=CH—CH; ——> —@CHz—(I:H%;

CH,
Propilen polipropilen (P.P)

- Chét ban dau C;H4 (C3He...) goi 12 monome, san pham tao thanh goi 13 polime.
Phan wng oxi hoa
a) Phdn trng oxi hod hoan toan

- Phuong trinh chay dang tong quat:

3n 0
CnHZn‘}'? Ozt—c> nCO;,+ nH,O

- Luu ¥: khi d6t chay anken thu dugc sé6 mol H20 = s6 mol CO,.

b) Phdn trng oxi hod khong hoan toan

- Anken c6 kha nang phan tng v6i dd KMnO, (dung dich thudc tim) > 1am mat mau dd va ¢6

két tia nau den cia MnO; - dung phan Gmg nay phéin biét anken va ankan.
3CH,= CH, + 4H,0 + 2KMnOs4 —> 3HO-CH,-CH,-OH + 2Mn0,! + 2KOH
Etilen glicol
Diéu ché
Trong phong thi nghi¢m
- Anken duogc diéu ché tir ancol tuong Gmg

CHsOH —H25%dd0C o - by 4 H,0

Trong cong nghiép
- Anken dugc diéu ché tir ankan bang phan tmg tach hidro:

CnH2n+2 tY—PYXt) CnHZn + HZ

ITng dung



- Céc anken va dan xuat anken 13 nguyén liéu cho nhiéu qua trinh san xuat hoa hoc.

- Etilen, propilen, butilen dugc ding 1am chat dau tong hop cac polime c6 nhiéu timg dung.



BAI 30
ANKADIEN

Pinh nghia — Phan loai
1) DPinh nghia

- Ankadien (diolefin) 12 hidrocachon khdng no mach hé c6 2 lién két d6i C=C trong phén tir.

- Cong thirc phan tir chung: |CnH2n-2 (n> 3)|
2) Phan loai
- Ankadien duoc chia thanh 3 loai:

e Ankadien c6 2 lién két d6i canh nhau. Vi du:
CH2:C=CH2

e Ankadien c6 2 lién két doi cach nhau 1 lién két don (ankadien lién hop). Vi du:
CH,=CH—CH=CH,
CH,=CH—C=C(CH,
i,
e Ankadien c6 2 lién két d6i cach nhau tir 2 lién két don trg 1én. Vi dy:
CH,=CH—CH,—CH=CH,
- Mot sb ankadien lién hop quan trong va c6 nhiéu tng dung:
CH,=CH—CH=CH,
Buta-1,3-dien (butadien hay divinyl)
CH,=CH—C==CH,
L,

2-metylbuta-1,3-dien (isopren)

3) Danh phap:
- Bwéc 1: Chon mach chinh 13 mach dai nht c6 chira 2 lién két d6i (C=C)
- Buwéc 2: Panh sd trén mach chinh sao cho vi tri 2 ndi d6i nhé nhat

- Bwoc 3: Goi tén ankadien:

Vi trf nhanh + tén nhanh + tén mach chinh ankan+ vi tri caa 2 1ién két d6i + PIEN

- Vidu:
CH,=C=CH,

Propandien (alen)



CH,—C=CH—CHj,4
Buta-1,2-dien
CH,=CH—CH=CH,
Buta-1,3-dien (butadien)
CH,=CH—C=CH,
L,

Penta-1,3-dien (isopren)

Il.  Tinh chét ho4 hoc
- Tinh chit hoa hoc dic trung 13 phan tng cong, phan tmg trung hop va phan tmg oxi hoa.
- Tuy theo diéu kién phan tmg, phan ing cong c6 thé xay ra theo ti 16 mol 1:1 hay 1:2.
1) Phan trng cong
a) Cong Hidro:

- Tilel:
e Congl,2
CH,=CH—CH=CH, +H, ", CH,=CH—CH,-CH,
1:1
but-1-en
e Congld

Pd, t°
CH,=CH—CH=CH, + H, ——> CH;—CH=CH—CH,
but-2-en

- Tilel:2

Ni, t©
CH,=CH—CH=CH, + 2H, —-—* CH;~CH,~CH,~CH;

butan

b) Cong Brom
- Tilg1:1
e Congl,2
CH,=CH—CH=CH, + Br, 'f CH,=CH—CH—CH,
Br Br
3,4-dibrombut-1-en

e Congld



CH,=CH—CH=CH, +Br, %<, CHZ—CHZCH—CIIHz

1:1 |
Br Br

1,4-dibrombut-2-en
- Tilel1l:2
CH,=CH—CH=CH, + 2BrzT> CH,—CH—CH—CH,

[ U

Br Br Br Br
1,2,3,4-tetrabrombutan
C) Cong Hidro halogenua (HX)
- Cong 1,2

CH,=CH—CH=CH, + HBr 22 , CH2:CH—(|3H—CH3
1:1

Br
3-brombut-1-en

- Cong 14
CH,=CH—CH=CH, + HBr % CH;—CH=CH—CH,

Br
1-brombut-2-en

2) Phan @ng trung hop
t°, P, xt
n CH,=CH—CH=CH, —»{—CHZ—CH:CH—CHz}
n

Poli butadien (cao su buna)

n

nCH,=C-CH=CH, M»(—CHz—C=CH—CH2>
&, b,
Poli isopren
3) Phan wng oxi hoa
a) Phdn trng oxi hod hoan toan
2C4Hs + 110, —~8CO; + 6H,0
- Phuong trinh d6t chay dang tong quat:

In-1
2

0
CoHanz + 0; ——> nCO; + (n-1)H,0

b) Phdn trng oxi hod khong hoan toan

- Buta-1,3-dien va isopren ciing 1am mat mau dung dich KMnO, twong tu anken.



I1l. Diéu che

- Diéu ché buta-1,3-dien tir butan hoic butilen bang cach dé hidro hoa:

t0, xt
CH;-CH;—CH;—CH; ———> CH;=CH—-CH =CH, + 2H,

- Diéu ché isopren bang cach tach hidro cua isopentan:

CHs — CH(CHs) = CHa — CHs ——2%% CH, = C(CHs) ~CH = CH;
IV. Ung dung
- Tir buta-1,3-dien diéu ché duogc polibutadien hodc poliisopren 1a nhitng chit c6 tinh dan hdi cao
ding san xuét cao su.

- Cao su buna dung 1am 16p xe, nhya tram thuyén.



1)

2)

3)

BAI 32: ANKIN

Pong dang, dong phan, danh phap

Dinh nghia

- Ankin 14 nhitng hidrocacbon mach hd ¢6 1 lién két ba trong phan tir.

- Céc chit c6 cong thirc phan tir CoHa, CsHa, C4Hs, CsHs, CeHio. .. 1ap thanh 1 ddy dong dang.

- Cbdng thirc phan tir chung ciia ankin 13 [CyHzn (n > 2)|

Pong phin

- Hai chat dau cua day khong c6 ddng phan ankin.

- Cac ankin tir C4He trd di c6 dong phan vi tri cua lién két ba va dong phan mach cacbon.

- Vidu: Cac dong phan ankin c6 CTPT CsHg
HC=C-CH,-CH,—CHj;4
CH;—C=C—CH,—CHj;

HC=C-CH—CHj;
L,

- Luu y: Vi ankadien va ankin cé cung CTPT la CyHz,-2 nén khi dé bai yéu cu viét CTCT cac
dong phén hidrocacbon ma khong néi rd thudc diy dong dang nio thi phai viét cd 2 loai
(ankadien va ankin).

Danh phap

a) Tén thong thuwong:

- [Tén gbc ankyl lién két véi nguyén ti C ciia lién két ba + AXETILEN

- Vidu

HC=C—CH,—CH,

etylaxetilen

CH;—C=C—CH,

Dimetylaxetilen
b) Tén thay thé:
- Chon mach chinh va danh sb tuong tu anken.
- Cach goi tén: Vi tri nhanh - Tén nhanh + Tén mach chinh + vi tri lién két ba + IN
- Vidu:

HCEC—$H—CH3

CH, 3-metylbut-1-in



Il. Tinh chat vat li
- Nhiét d6 soi tang dan theo chiéu ting dan cua phan tir khoi.
- Nhiét d6i s6i cao hon va khéi lugng riéng 16n hon anken tuong tng.
- Khong tan trong nudc va nhe hon nudec.
I11.  Tinh chét hoa hoc
1) Phan trng cdng
a) Cong H>
- Dung xuc tac 1a Ni (Pt hoac Pd), t°C: ankin cOng hidro tao thanh anken, sau do tiép tuc cong
hidro thanh ankan
HC=CH +H, ™ CH,=CH,
Axtilen Etilen
CH,=CH, + H, " CH,—CH;
Etilen Etan
- Dung xuc tac la Pd/PbCO3 hodc Pd/BaSO,: ankin ->anken

HC=C—CH, + H, P40 1C CH,=CH-CHj,
Propin Propen
- Luuy:

Pd / PhCO, t°
o CyHono2+Hy ———=~— CHa,

o CoHana + 2H, —% 5 CoHoneo
b) Phdn trng céng Br», Cl,
- Tilg1:1
HC=CH +Br, (ItHzcle

Br Br
1,2-dibrometen
- Tilg1:2
HC=CH +2Br, __, Br-CH—CH-Br

Br Br

1,1,2,2-tetrabrometan

- Phuong trinh tong quat:

CnHan2 + 2Br ——— CH2n2Brg

- Luuy:
e Co thé dung dd Br, dé nhan biét ankin.



o Cothé dung dd Br; dé phan bi¢t anken va ankin theo ti I¢ mol v6i Bry.
c) Phdn irng cépng HX (X la OH, CI, Br, CH;COO...) tuan theo qui tic Mac-cop-nhi-cop.
- Tac dung voi HCI, HBr
HC=CH + HC] *“x, CH,=CH
&
Vinyl clorua
Cszcle + HCl —= CH3—$H—C1
Cl Cl
1,1-dicloetan
HC=CH + 2HC] *¢.x_ CH3—CH—CI
N &
HC=C-CH,-CH;+ HCI% CH2:(|3—CH2—CH3
Cl
2-clobut-1-en
- Tac dung voi H>,O
HC=CH + H,0 **% CH,=CH

CH2:C|3H —» CH3;—CH=0
OH
Andehit axetic
2) Phan @ng dime va trime
- Phan ung dime:
2HC=CH X% HC=C—CH=CH,
Vinyl axetilen
2C,H, —45 5 C4H,

- Phan Uing trime:

3HC=CH 2% ©

Benzen

3C,H, —S89C 5 CoH,

3) Phan ng thé nguyén tir kim loai: Phan timg dung nhén biét ank-1-in



HC=CH + 2AgNO;+ 2NH; — AgC=CAg J + 2NH,NO,
Bac axetilua
CH;—C=CH + AgNO; + NH; —» CH;—C=CAg4 + NH,NO,
- Lwuy:
e Phan tng trén ding dé nhan biét ank-1-in = két tia mau vang nhat.
e Chi c6 axetilen thé dugc 2 nguyén tir Ag cac ank-1-in khac chi thé duogc 1 nguyén tir Ag.
4) Phan wng oxi hoa
a) Phdn trng oxi hod hoan toan

- Phuong trinh d6t chay dang tong quat:

In—-1

0
0 —1 5 nCO, + (n-1) H,0

CnHZn—Z +

- Nhan xét:
Mg, = Nyp

N Hypon — Mco, — MH0

b) Phdn wng oxi hod khong hoan toan:
- Tuong ty anken, ankin c6 kha nang lam mat mau dung dich thudc tim.
IV. Diéu ché
1) Tw CaCq:
- Trong cong nghiép tir da voi CaCO3 didu ché CaC; sau d6 didu ché axetilen:
CaCO; ———#)+CO
Ca0+3C _den2000C ., cQ

CaC;+ H,0 ——> CH=CH + Ca(OH),

2) T CHa:
2CH; —%— CH=CH + 3H,
V. Ungdung
- Lam dén xi han cét kim loai.
- Dung téng hop céac hoa chat hitu co quan trong: PVC, PVA, cao su Buna, benzen, andehit

axetic,...






