DU AN BIEN SOAN HE THONG BAI TAP HOA 11 - CT MOI

BAI 13: HYDROCARBON KHONG NO
I. KHAI NIEM, PONG PHAN VA DANH PHAP
1. Khai niém

Hydrocarbon khong no 1la hydrocarbon trong phan t0¢ cO.......oovviniinnia... hodc
......................... (goi chung la lién két bgi) hodc ................................ dO.
Vi du: alkene, alkyne, alkadiene...
+ Alkene (hay olefin) 1la ...............ll khong no, mach h@, phan t¢ c6 mot
........................ , €O cong thitc chung ........................
+ Alkynela .............colll khong no, mach hd, phan tit c6 mot .................coeels , CO cong

thitc chung ........................
* Ethene (CH,=CH>) va ethyne (HC =CH) la nhitng alkene va alkyne don gian nhat.

1] (b
Hinh 13.1. M6 hinh quad cau — thanh néi (a) va mé hinh ddc (b)
cua phan tr ethylene

- I

Hinh 13.2. M6 hinh quad cau — thanh néi (a) va mé hinh ddc (b)
cua phan tr acetylene

2 Rai tdp vdn dung: Cho cong thitc cau tao cta cac chat dudi day:

o A

(2)

(1)

4

a) Viét cong thitc phan ti ctia cac chat trén.
b) Cho biét trong cac chat trén, chit nao la hydrocarbon khong no, chat nao la alkene, chat nao la alkyne.
¥ Trd 16i:
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2 Bai tdp van dung: Tt Hinh 13.1 va 13.2, hdy mo6 td dang hinh hoc cua cac phan ti ethene va ethyne.
v Tra loi:

2. Pong phan
- Trong phan tit alkene va alkyne, mach chinh la mach.................... chta ................ hoac
- Alkene va alkyne c6 dong phan cau tao gom dong phan veé vi tri cia lién két boi va dong phan vé mach
carbon.

Luwu y: Alkene c6 dong phan hinh hoc.

* Piéu kién dé mot alkene c6 dong phan hinh hoc: Mbi nguyén tir carbon & lién két doi lién két vai cac

nguyeén tir hodc nhom nguyén t@ ....................
+ Dong phan cis- cua alkene c6 mach chinh ndm.................... cta lién két doi.
Vi du:

1 4
ch\2 3/CH3

C=C
/ \
H H C
cis-but-2-en
+ Dong phan trans- cia alkene c6 mach chinh ndam........................ cta lién két doi.
Vi du:
4
H CH3
\2 3/
Cc=C
1/ \
HsC H
trans-but-2-en

Luu y: V6i nhitng alkene c6 dong phan hinh hoc, tit cis-/trans- duwgc thém vao trede tén cia alkene.

2 Bai tdp van dung: Viét cong thirc cdu tao cia cac alkene c6 cong thirc phan tit C,Hs. Trong cac chat
nay, nhirng chat nao la déng phan mach carbon, nhitng chat nao la dong phan vi tri lién két d6i ctia nhau?
¥ Trd 16i:

2 Bai tdp van dung: Viét cong thitc cdu tao dang day du va chi ro dong phan cis-, trans- (néu cd) cua
moi chat sau:
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a) b)

NN Y :/

.........................................................................................................................................................................

3. Danh phap
+ Tén theo danh phdp thay thé ctia alkene hoac alkyne khéng phdn nhdnh

Sé chi vi tri lién két boi ene (voi alkene)
(néusé C = 4) ~ yne (véi alkyne)

Vidul:
—Cﬁng thitc cau tao Danh phap thay thé Cong thitc cau tao Danh phap thay thé
CH,=CH, ethene (ethylene) CH=CH ethyne (acetylene)
CH,=CH-CH;3; Propene CH =C-CHj3; propyne
CH,=CH- CH, - CH, CH,- C =C- CH,

+ Tén theo danh phdp thay thé cta alkene hodc alkyne phdn nhdanh

S6 chi vi tri lién két boi ene (v@i alkene)
(néuso C =4) yne (v@i alkyne)

Trong do, mach chinh la mach carbon .................. cOchffa ......oovvvvvnnniiiinnnn. _va nhiéu nhanh

nhat. Banh s6 cac nguyén tir carbon trén mach chinh sao cho s6 chi vi tri lién két
Vidu2:

4 3 2 1 1 2 3 4
H —_—
H,C cC—=C CH, HC——=C CH CH,
CH, CHa
2-methylbut-2-ene 3-methylbut-1-yne

2 Bai tdp van dung: Goi tén cac chat c6 cong thitc cau tao sau:
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a) HsC——C ——C——CH;

H

CH,
b) CH3-CH,-C =C-CH3
¢) HC =C-CH,-CH3;
v Trad 1oi:

II. TINH CHAT VAT Li
Bdng 13.1. tén goi va tinh chat vat li cia mgt so alkene, alkyne

" , Nhiét do Nhiét do e
" . Cong thirc " . L Khoi luvgng
Cong thirc alkene phan ti Teén alkene nong chay soi rifng (g.mL")
(’C) (‘C) '

CH,=CH, C,H,4 ethene -169,0 -104,0 -

CH,=CH-CH; CsHs propene -185,2 -47,7 0,61

CH,=CH-CH,-CHj; CsHs but-1-ene -185,3 -6,3 0,63

HpL T bl C.Hs 2-methylpropene -141,0 -7,0 0,59

CHa

CH,=CH-[CH:],-CH; CsHio pent-1-ene -165,2 30,0 0,64

CH=CH C.H, ethyne -81,0 -84,0 0,90

CH =C-CH3; CsHy propyne -102,8 -23,2 0,69

CH =C-CH,-CH; C.sHs but-1-yne -125,7 8,1 0,71

CH;-C =C-CH; CsHs but-2-yne -32,3 17,0 0,69

CH =C-[CH;],-CH3 C:sHg pent-1-yne -105,7 40,2 0,69
Nhan xét:
- O diéu kién thwong, cac alkene, alkyne c6 s& nguyén tit carbon nhé hon 5 & thé.............. (trw but-2-
yne & thé 16ng), cac alkene, alkyne c6 nhiéu nguyén t carbon hon & thé..................... , €6 khoi lugng
riéng 0,6 — 0,8 g.mL™".
- Nhiét do nong chdy, nhiét do s6i va khoi lugng riéng cta cac alkene va alkyne.............. theo
chiéu............... sO nguyén ti¢ carbon do sy tang khdi lwgng phan tit va lyc twong tac gitta cac phan t
(twong tac Van der Waals); tuy nhién van................. nhiét do so6i cta alkane cé cung mach carbon.
- Cac alkene va alkyne la cac chat kém phan cuc, vi thé ching hau nhv déu........................ trong
nuwdc, nhung................. trong dung moi hitu co nhr methanol, acetone, chloroform, diethyl ether...

2 Bdi tdp vdn dung: Thém hex-1-ene (kh6i lugng riéng D = 0,67 g.mL™") vao 6ng nghiém chita nwéc (D
= 1,00 g.mL™") hodc chloroform (CHCl; ¢6 D = 1,49 g.mL™) roi lic déu. Sau khi dé yén vai phiit, treong
hop nao xdy ra sw phan 16p va khi d6 chat nao & 16p trén, chit nao & 16p dugi?

v Tra loi:
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III. TINH CHAT HOA HQC

-Lién két ............ gom mot lién két O va mot lién két 7; lién két ........... gom mot lién két O va hai
lién két .

-Liénkét T................. hon lién két O nén dé bi phan cat hon, lam cho alkene va alkyne dé tham gia
phén tng ............... hon alkane.

1. Phan tng cong

+ Cong hydrogen (hydrogen hoa)
Alkene, alkyne tac dung vGi hydrogen (xuic tac Ni, Pd hodc Pt; & nhiét do thich hgp) tao................
twong Ung.
Vi du:

_ Ni200°C

— CHs-CHs;
— M2 CH3-CH2-CH3

CHZZCHZ + Hz

CH =C-CH;+ 2H,
Luu y: Phan ¢ng cua alkyne xdy ra qua 2 giai doan.
Néu dung chat xuc tac Lindlar (hon hop gom Pd, CaCO3;, Pb(CH;COOQ), va quinoline CoH;N),

phan tng ding & giai doan tao alkene.
Linglar, °C

CH=CH+H, =~ — — CH,=CH,
4+ (Cong halogen (halogen héa)
Alkene, alkyne...................... vang nau cta nudc bromine & diéu kién thwong = Nuwdc bromine

duwgc st dung dé nhan biét hydrocarbon ....................
H,C—CH, + Br2 HC——CH;

Br Br
1,2-dibromoethane

Br Br

|

HC==CH + 2Br, —_» HC—CH

|

Br Br
1,1,2,2-tetrabromoethane
Luwu y: Phan @ng cua alkyne v6i bromine cfing xdy ra qua 2 giai doan.
# (Cong hydrogen halide (hydrohalogen héa)

Vi du:
CH,=CH, + HBr — — CH;3-CH,-Br ; "l-;‘
a 1
bromoethane et a
CH=CH + HBr —'~ CH,~CHE: e e
bromoethene “
CH,=CHBr + HBr — w, CH;-CHBr,
1,1-dibromoethane
Lwu y: Alkene hodac alkyne ....................... tac dung v&i hydrogen halide (HX) tao
thanh................... san pham, trong do6 san pham chinh tuan theo quy tac Markovnikov: “Trong phdn

ttng cong HX vao hydrocarbon khéng no, nguyén tir hydrogen wu tién cong vao nguyén tir carbon
mang lién két doi c6 nhiéu hydrogen hon (bdc thap hon), con nguyén tir X cong vao nguyén tir carbon
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mang lién két doi chira it hydrogen hon (bdc cao hon)”.
Vidu:
+ HBr H
H,C==CH——CH; H,C——C——CHj

H Br
2-bromopropane (SPC)

H
H,C——C——CHj

|

Br H
1-bromopropane (SPP)

+ HBr, xt Hg?"
HC==C—CH, > HC—=C—CH,

|

H Br
2-bromopropene (SPC)

HC——C——CHs

|

Br H
1-bromopropene (SPP)
# (Co6ng nuoc (hydrate hoa)
- O' nhiét d6 thich hop va xtic tac 1 acid manh (H"), alkene cong nwéc tao thanh ..............

PO,

CH,=CH, + H,0 —"*'*= CH,-CH,-OH
Ethanol
Phén tng cua alkyne vGi nwGe xay ra kho hon, cin xuc tac 1a mudi Hg?* trong moi trudng acid va tao

HgSO /H", ¥ m
HC==CH + HOH > |H,C==C——0H| = HsC——CHO

Khong bén ethanal
Luuy:
- Néu alkene hodc alkyne khong d6i xitng, phan tng ciing tao hon hgp hai san pham, trong d6 san
pham chinh tuan theo quy tac Markovnikov.
- Alkene, alkyne déu c6 kha nang tham gia phan tng cong véi H», X,, HX, H,0O, ... (X la Cl, Br).

2 Bdi tdp van dung: Viét phrong trinh héa hoc va xac dinh san pham chinh trong moéi phan ¢ng sau:
a) 2-methylbut-2-ene phan tng vdi HBr.
b) 2-methylbut-1-ene phan tng v&i nwdc (xtc tdc H,SOy)
v Trd 16i:

......................................................................................................................................................................

> 2. Phan ttng trung hop alkene
Duéi ap suat, xtc tac va nhiét do thich hgp, cac alkene c6 thé tham gia phan tng trung hop, nghia la
cong lién tiép vdi nhau dé tao thanh nhitng phan ti mach rat dai, c6 khoi lwgng phan t 16n, dugc goi la
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xt, %, p

n H,C CH-» > { H,C CHZ—}—-
n

ethylene polyethylene

2 Bai tdp van dung: Viét phuong trinh héa hoc cia phan ¢ng trung hgp propene
v Trd 1oi:

» 3. Phan ttng cia alk-1-yne véi dung dich silver nitrate trong ammonia
Cac....covvvnnennn. co lien két ba .................. phéan @ng v6i dung dich silver nitrate trong ammonia
(thu6c thir Tollens) tao .........ceeveveeninnnne.n.

CH =CH + 2[Ag(NH:),]JOH — — AgC=CAg'! + 4NH;+2H,0
Diamminesilver(I) hydroxide silver acetylide
Mau vang nhat
Phén tng thuong dung dé nhan biét...........................
» 4. Phan ttng oxi hoa
a) Phdn irng voi dung dich potassium permanganate
Cac alkene va alkyne déu ..............c.coceuenee dung dich potassium permanganate (thudc tim,
KMnO,).

a) b

Hinh 13.5. Ong nzhiém
chira dung dhch potassnum
permanganate tnede (a) via sau kha
dure spe khi ethylene (h)

Phuong trinh héa hoc:
3CH2:CH2 + 2KMHO4 + 4H20 - 3HO-CH2-CH2-OH + ZKOH + 2MDOz
Phan ng c6 thé dugc dung dé nhan biét alkene, alkyne.
b) Phdn irng chady
Vi du:
CaHi (8) + 302 (g) ~ =~ 2C0a () + 2H:0 (g)
2CH; (g) + 50, (8) — = — 4CO0: (g) + 2H:0 (g)
2 Bai tdp van dung: Hay trinh bay cach phan biét hex-1-yne (CH;[CH-];C =CH) va hex-2-yne (CH5C =
C[CH:],CH5chi?a trong hai lo giong nhau.
v Tra loi:
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2 Bai tdp vdn dung: Viét phwong trinh hoa hoc ctia phan ¢ng chay hoan toan cua alkane, alkene, alkyne
& dang cong thitc tong quat. So sanh ti 1é s6 mol carbon dioxide va nwdc tao ra trong cac truong hgp trén.
v Trd 16i:

» IV.UNG DUNG VA PIEU CHE ALKENE, ALKYNE
+ 1.Ung dung

. Keo dan

ALKENE

Nguyén liéu cho cong
nghiép héa hoc

e

+ 2. Diéu ché
» Trong phong thi nghiém:
= Alkene dugc diéu ché bang cach dehydrate alcohol no, don chitc, mach hé twong ng.
Vi du C2H5OH — L2 £ C2H4 + HzO
» Acetylene dugc diéu ché bang cach cho dat dén (chita calcium carbide) tac dung véi nuwéc.

CElCz + 2H20 - Csz + Ca(OH)z

2 Bai tdp van dung: Vi sao khong dung nwdc dap tat dam chay c6 mat dat den (c6 thanh phan chinh la

» Trong cong nghiép:
= Alkene thu dugc tir qua trinh cracking alkane c6 trong dau mo.
zeolile, 5000 C

CisHp == = = = 2CHs + C3Hg + CgHys
» Acetylene dugc diéu ché tir CaC, hodc tit CH..

0
1500C

2CH4 e 4 CH=CH + 3H>

2 Bai tdp van dung: Thyc vat c6 xu hwéng sinh ra nhiéu ethylene hon khi bi thwong ton hay gap diéu
kién bat lgi (han han, ngap ung,...) Vi sao khi bay ban trong siéu thi, rau thuwong dugce chita trong cac tuii
nylon c6 16?

Vé ghi hoc sinh — Hoa hoc 11 — nhém thay Vinh Cuong Trang 8



DU AN BIEN SOAN HE THONG BAI TAP HOA 11 - CT MOI

v Tra loi:

.........................................................................................................................................................................

TOM TAT KIEN THUC

P

Béng phin Phan ding cia
« Mach carbon, vi tel lign kit bai alkyne déumach

[ = Alkene cd thé ot ddng phan hinh hoc
/ = Tao két tha RC=CAg

Tinh chit vat li
- €, — C: chat khi
= [t tam trong nudc

Tinh chit hod hoc

Phan ung cong

« Hydrogen

« Halogen

« HX (G CL Be OH,. ..} theo quy tie Markoviikow
FPhén ung axi hod

+ Lam mat mau thude tim

= Chay tod nhiéu nhigt

Fhén dng tring hop

Diéu ché g dune Diduché CH,
«» Cracking alkane _| + Téng hop polymer : - Tir Cac,
« Tach nude + CH, dung trong han, cit kim loai.. .. + TU CH,

2 BAITAP
1/ Viét cong thitc cau tao cda cac chat cé tén dudi day:
2/ Viét cong thitc cau tao san pham chinh tao thanh trong cac phan ¢ng dudi day:

S Ni
a) HC==CH + 2H, — > 7
- °c
b) HC——C==CH + 2HBr — 7

) HC==CH + 2Br, ———*» ?

3/ Trinh bay phwong phap hoa hoc dé phan biét cac khi: ethane, ethylene va acetylene.
4/ Cho cac doan mach polymer nhu ¢ duwéi day:
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5/ Trong mot phwong phap tong hop polyethylene (PE), cac phan tr ethylene da dwoc hoa tan trong dung
moi phan (ng v&i nhau dé tao thanh polymer. C6 thé st dung methyl alcol, nwéc, cyclohexane hay hex-1-
ene lam dung moi cho phan tng trung hop PE dwoc khong? Giai thich?
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