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Tong hop kién thic Ankan, Anken, Ankin va

Phuong phap diéu ché

PHAN I: ANKAN (HYDROCARBON NO)
1. Pinh nghia va Day déng dang

e Cong thuc chung: C H (n=1)

2n+2
e Giai thich: Ankan la cac hydrocarbon no, mach hé, trong phan ti chi chia
cac lién két don (lién két sigma o) C-C va C-H. Day dong dang clda ankan la
mot day cac hgp chéat cé coéng thic chung la CnH2n

4o Va co tinh chat hoda

hoc tuong tu nhau.

e Vi du:

o CH4: Methane
o C2H6: Ethane

o C3H8: Propane

2. Pong phan va Danh phap

o Podng phan: TU C,Hip tré di, ankan cé déng phan vé mach carbon (mach

khéng phan nhanh va mach phan nhanh).

e Vi du: C4H10 cO 2 déng phan:

o CH3-CH2-CH2-CH3 (butane)
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o CH3—CH(CH3)—CH3 (isobutane hay 2-methylpropane)

o Danh phap thay thé (IUPAC): Tén ankan dugc goi theo cau tric: S6 chi vi

tri nhanh - Tén nhanh + Tén mach chinh + an.

e Vi du:

o CH3-CH(CH3)-CH2-CH3: 2-methylbutane

o CH3-C(CH3)2-CH2-CH3: 2,2-dimethylbutane

3. Tinh chat héa hoc

Do chi ch(ra lién két o bén viing, phdn Ung dac trung clda-ankan la phan Ung

thé, ngoai ra con cé phan Ung tach va phan Ung chay.

a. Phan ung thé halogen (Cl,, Br,)

e Nguyén tac: Nguyén t& hydro trong ankan dugc thay thé béi nguyén tl
halogen khi cé dnh sang khuéch tadn hoac nhiét do.

e Quy tac thé: Halogen uu tién thé vao nguyén ti hydro cla carbon béc cao

hon (bac Ill > bac Il > bac ).
e Vi du:
1. CH4 + CI2 --(dnh sang)--> CH3CI (methyl chloride) + HCI
2. CH3-CH2-CH3 + Br2 --(nhiét do)--> CH3-CHBr-CH3 (2-bromopropane - san

pham chinh) + HBr
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b. Phan Ung tach (cracking va dé hydro héa)

e Cracking: Bé gay mach carbon cta ankan thanh cdc hydrocarbon nhé hon

(ankan va anken).

e Pé hydro héa: Tach hydro tir ankan dé€ tao thanh hydrocarbon khong no

(anken) va H2.

e Vi du:

1. C,H

2H1o --(nhiét d6, xuc tac)--> CH4 + C3H6 (cracking)

2. CH3-CH, --(nhiét dd, xuc tac)--> CH,=CH, + H, (dé hydro héa)

c. Phan ing oxi héa hoan toan (phan ting chay)

e Phuong trinh téng quat: C H 3n+1)/2 O, --(nhiét d6)--> nCO,, +

on+2 T
(n+1)H20
e Pac diém: Phan (ng tda nhiéu nhiét, s6 mol H,O sinh ra luén 16n hon s6é mol

CO, (N0 > Neo):

e Vi du: C3H8 + 502 --(nhiét do)--> 3CO2 + 4H20

PHAN II: ANKEN (HYDROCARBON KHONG NO, MOT LIEN
KET POI)

1. Pinh nghia va Day déng dang

e Cong thuc chung: C.H,, (n=2)

e Gidi thich: Anken la hydrocarbon khong no, mach hé, trong phan tr cé cha

mot lién két doi C=C (gom mot lién két o va mot lién két m).
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e Vi du:

o C2H4: Ethene (Etilen)

o C3H6: Propene (Propilen)

2. Pong phan va Danh phap

e Pong phan: Anken c6 dong phan cau tao (vi tri lién két doéi, mach carbon)
va dong phan hinh hoc (cis-trans).

e Diéu kién c6 dong phan hinh hoc: Mo6i nguyén ti carbon & lién két doi
phai lién két véi hai nhém nguyén tir khac nhau (R1 # R, va Ry = R4).

e Vi du: C,Hg c6 cac dong phan:
o But-1-ene; CH2=CH—CH2—CH3 (dong phan vi tri lién két doi)

o cis-But-2-ene va trans-But-2-ene (déng phan hinh hoc)

e Danh phap thay thé (IUPAC):Tén mach chinh + s chi vi tri lién két

doi + en.
3. Tinh chat héa hoc

Do cé lién két m kém bén, phadn (ng dac trung cla anken la phan ng cong.
Ngoai ra anken con cé phan ng trung hgp va oxi hda.

a. Phan ing cong

e Cong hydro (hydro héa): Anken cong H, tao thanh ankan tuong Ung.

o Vi du: CH2=CH2 + H2 --(Ni, nhiét dg)--> CH3-CH3
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e Cong halogen (halogen héa): Anken lam méat mau dung dich brom (Br2).
Pay la phan &ng dung dé nhéan biét anken.

o Vi du: CH,=CH,, + Br, (dd) --> CH,Br-CH,Br (1,2-dibromoethane)

e Cong HX (H20, HBr, HCL...): Tuan theo quy tac Markovnikov: Nguyén tu
H uu tién cdng vao nguyén t& carbon bac thap hon (cé nhiéu H hon) & lién
két doi, con phan X cdng vao carbon bac cao hon (cé it H han).

o Vi du: CH3-CH=CH2 + HBr --> CH3-CHBr-CH3 (2-bromopropane - san

pham chinh)

b. Phan tng trung hop

e Giai thich: Dudi tdc dung cla nhiét do, ap suat va xuc tac, cac phan ta

anken nhé (monomer) két hop véi nhau tao thanh phan t 16n (polymer).
e Vi du: nCH2=CH2 -(t°, p, xt)--> (-CH2-CH2-)n (Polyethylene - PE)
c. Phan ing oxi hdéa

e Oxi héa hoan toan (phan ung chay): C H, + 3n/2 O, --(nhiét d6)--> nCO

+ nHZO. (Luon co Neoo = nHzo).

2
e Oxi héa khong hoan toan: Anken lam mat mau dung dich KMnO4 (thuéc

tim) & nhiét do thuong. Pay cling la phan ng dung dé nhan biét anken.

o Vi du: 3CH2=CH2 + 2KMnO4 + 4H20 --> 3HO-CH2-CH2-OH + 2Mn02l

(két tia nau den) + 2KOH
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PHAN I1I: ANKIN (HYDROCARBON KHONG NO, MOT LIEN

KET BA)
1. Pinh nghia va Day déng dang

e Cong thuc chung: C H (n=2)

2n-2
e Giai thich: Ankin la hydrocarbon khdong no, mach hg, trong phan t& ¢cé chia

mot lién két ba C=C (gom mot lién két o va hai lién két n).

e Vi du:

o C2H2: Ethyne (Acetylene)

o C3H4: Propyne

2. Tinh chat héa hoc

Tuong tu anken, ankin cé phadn ing cong do chta lién két m. Ngoai ra, cac ankin

c6 lién két ba & dau mach (alk-1-yne) cé phan Gng thé dac trung.
a. Phan ing cong
Phan Ung cOng xay ra theo hai giai doan, pha v& lan lugt tung lién két m.
e Cong hydro:
o COng hoan toan tao ankan: CH=CH + 2H,, --(Ni, nhiét d6)--> CH3-CH3
o COng khdong hoan toan tao anken: CH=CH + H2 --(Pd/PbCO3, nhiét dg)-->

CH,=CH,

e Cong halogen, HX: Tuong tu anken, lam mat mau dung dich brom. Quy tac

Markovnikov ap dung cho giai doan cong th hai.
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o Vi du: CH=CH + Br, --> CHBr=CHBr. Sau dé CHBr=CHBr + Br, --> CHBr,

-CHBr2.

b. Phan i’ng dime héa va trime héa

e Dime hda: 2CH=CH --(xuc tac, nhiét dd)--> CH=C-CH=CH,, (Vinylacetylene)
e Trime hoda: 3CH=CH --(600°C, C hoat tinh)--> C6H6 (Benzene)

c. Phan ung thé bang ion kim loai (chi cé é alk-1-yne)

e Giai thich: Nguyén tl H lién két véi carbon cé lién két ba dau mach (H-C=)
rat linh dong va cé thé bi thay thé béi ion kim loai'lnhu Ag™. Phdn (ng nay

dung dé nhan biét alk-1-yne.
e Vi du:
1. CH=CH + 2AgNO, + 2NH, --> AgC=CAg ! (bac acetylide, két tha vang
nhat) + 2NH4NO3
2. CH3—CECH + AgNO3 + NH3 --> CH3—CECAgJ, + NH4NO3
3. Ankin c6 lién két ba & gilta mach nhu but-2-yne (CH3-CEC-CH3) khéng cé

phan ng nay.
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PHAN IV: BANG SO SANH ANKAN, ANKEN, ANKIN

Cong thuc
CnH2n+2 (n=1)
chung

Pac diém  Chi ¢ lién két

cau tao don C-C
Phan ung

Phan Gng thé
dac trung

Khong lam mat
Thuoéc thu

) mau dd Br,,

nhan biét

KMnO4

C H

n 2n (n=2)

Co mot lién két

doi C=C
Phan (ng cong
Lam mat mau

dd Br, va dd

KMnO4

C_H,  (n=2)

Co mot lién két ba C=C

Phan Ung cong

Lam mat mau dd Br,,
KMnO,. Alk-1-yne tao két

tua véi dd AgNO5/NH,.

PHAN V: PIEU CHE

1. Piéu ché Ankan

e Trong phong thi nghiém: Nung muoi natri cla axit cacboxylic véi voi toi

xut (NaOH ran va CaO).

o Vi du: CH;COONa (ran) + NaOH (ran) --(CaO, nhiét d6)--> CH, T + Na,CO

3

e Trong cong nghiép: Khai thac tu khi thién nhién, khi mé dau va chung cat

phan doan dau mé.
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2. Piéu ché Anken

e Trong phong thi nghiém: Bun néng alcohol no, don chic, mach hd véi H2
SO, dac 3 170°C (phan Gng tach nudc).

o Vi du: CZHSOH -—(HZSO4 dac, 170°C)--> C2H4T + HZO

e Trong cong nghiép: Tach hydro (dé hydro hda) hoac cracking ankan.

o Vi du: C3H8 --(nhiét do, xuc tac)--> C3H6 + |-|2

3. Diéu ché Ankin (Cu thé la Acetylene)

e Phuong phap truyén théng (PTN, c6ng nghiép): Cho canxi cacbua (CaC
5" dat dén) tac dung véi nudc.

o Vi du: CaC, + 2H,0 --> C,H, 1 + Ca(OH),

e Phuong phap hién dai (cong nghiép): Nhiét phan metan (CH4) 3 nhiét db
cao va lam lanh nhanh.

o Vi du: 2CH4 --(1500°C, lam lanh nhanh)--> C2H2T + 3H2

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 9/9



