CHUONG 6: HIDROCACBON KHONG NO

A. TOM TATLY THUYET

I. ANKEN VA ANKAPIEN
ANKEN ANKADIEN
CTTQ CnHZn (n Z 2) CnHZn-Z (n Z 3)
Dic diém | Anken c6 1 lién két d6i C=C Ankadien c6 2 lién két d6i C=C
cAu tao
b: c6 ddng phan mach cacbon va dong phan vi | c6 ddng phan mach cacbon (tir C5) va dong phan vi tri ndi
ong )
" tri ndi doi (tir Cs) doi (tir C4)
phan . 3 o
Mot s6 anken va ankadien c6 dong phan hinh hec.
a. Phdn #ng céng: a. Phdn #rng céng:
. Tac nhan d6i xang X, (Hz, Cla, . Tac nhan d6i xang Xz (Hz, Clz, Bro):
Bry): ChHaon + X2 = CrHonXo CnHanz + 2X3 = CHan2X4
Ni, t° Ni,
CH,=CH, + H, —» CH;-CH;| CH,=CH—CH=CH, + 2H, —» CH;—CH,—CH,—CHj,
t° thap
—» CH,—CH—CH=CH,
CHZ = CHZ + BI'Z —_— CH2 - CH2 1:1 | l
CH,=CH—CH=CH, + Br, — Br Br
Br Br t° cao
o > CH,—CH=CH—CH,
o T4c nhan bét déi xing HX (H-OH, b b
. 1:2
HCI, HBr): CH,=CH—CH=CH, + 2 Br,—» ('sz—(le—?H—?HQ
ChHan + HX = CrH2n+1X Br Br Br Br
CH2 = CH2 + Hzo e CH3 - CH2
(H - OH) | ST
OH e T4c nhan bat d6i xang HX (H-OH, HCI, HBr):
Tinhchat| CH,=CH, + HBr — CH;- ?Hz CnHanz + 2 HX = CrHan X2
H - Br
héa hoc ( ) Br CH,=CH—CH=CH, +2HBr —» CH3—?H—?H—CH3
dac trung Br Br

b. Phdn #ng trung hep:

xt, t°, p
nCH,=CH, —» CH, - CH,
n

etilen poli etilen (P.E)

c. Phdn #ng oxi hda:
¢ Oxi hda hoan toan:

CoHaon+ 21 O B O+ N HO
¢ Oxi héa khéng hoan toan (dd
KMnO,):

3 CH, = CH, + 2 KMnO, + 4 H,0

— 3CH,-CH, +2KOH +2 MnO,
OH OH

b. Phdn #ng trung hep:

xt, t°,
n CH,=CH—CH=CH, ——»

P
%CHZ—CH:CH—CH%*
n

butadien cao su Buna
xt, t°, p
n CHZ:(IE—CHICHZ —> CHZ—?:CH—CH2>7
CH; CH; n
isopren cao su thien nhien

c. Phdn #ng oxi hoa:
¢ Oxi hoa hoan toan:
3n—-1 t°
CnHono + T 0O,->nCO, + (I"I-l) H,O

¢ Oxi hoa khdng hoan toan (dd KMnQy): phan ting

vao ndi doi twong tyr anken
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Piéu ché

Phong thi nghigm:

H,SO , 170 °C
CZHSOH 2 4 dac -

CH2 = CH2 + HzO

crackinh

Cong nghigp: ankan —— anken + H;

crackinh

CH;—-CH; ———— CH;=CH> + H»

xt, t°

2 C,HsOH — CH,=CH—CH=CH, + 2H,0 + H,

crackinh .
ankan ——— ankadien +2 H>

tO

xt,
CH;—CH,-CH,-CH; —» CH,=CH—CH=CH, + 2H,

1. ANKIN

CTTQ CoHanz (n > 3)

Pbac

diém cau tao | Ankin c6 1 lién két ba C=C

Pong phan

C6 dong phan mach cacbon (tir C5) va dong phan vi tri néi ba (tir C4)

Tinh

a. Phan #ng cong:

. Téac nhan d6i xt

Pd/PbCO;, t°
Ni, t°
Br Br

| |
HC=CH + 2Br,—>» (|:H_CH
Br Br

ng Xs (Hz, C|2, Bl’z)i

ChHanz + 2X2 - ChHon2X4

HC=CH + 2H, —s CH;—CHj

e T4c nhan bt déi xang HX (H-OH, HCI, HBr):

chat hoa hoc CnHzn2 + 2 HX = CrHanXo

dédc trung + HBr + HBr
HC=CH —> (|3H:CH2 —> ?H_CH3

Br
b. Dinme va trime hoa:

xt, t°

2HC=CH —» CH=C—C
xt, t°

2uHc=ca —> )

¢. Phdn #mg oxi hoa:
¢ Oxi hda hoan toan:

3n
2

Cn H2n—2 +

KMnO4

]|3r

Br

H=CH,

10,5 nCO, + (n-1) H0

. Oxi hda khong hoan toan (dd KMnQy,): ankin 1am mét mau dd

biéu ché

CaC;, + H:0 5 C;H, + Ca(OH)s

1500°C,lam lanh nhanh

2 CH4 CoH, + 3H»
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B. BAlI TAP TU LUAN

Dang 1: Khai niém — Viét dong phan — Goi tén

Cau 1. Viét cac dong phan va goi tén céc chat c6 CTPT sau :
a) CsHs b) Anken CsH1o ¢) Anken CgH12
Cau 2. Xac dinh CTPT cua anken co :
Q)6 Nnguyentir H ..o C)lenguyéntur H ..o
D) 4nguyén tir C ..o d) N NQUYEN TG C .o
Cau 3. Goitén cac chatco CTCT sau :
Q) CH3 = CH2 — CH = CHoaeiioee ettt sttt st a et et e st e s te st nenesre e
D) CH3z — CH = CH — CH2 — CH2 — CH3 oot

(0] T TSSOSO TP UT UV P PSPPSR ) e
CHg=CH—C=CH—CHy CHy~CH—C—CH,—CH,
CH3 CyHs CHj3 CH,
) ettt o) ISR
CHy—CH—C=—=C—CH,~CH, CHy~C=CH—CH—CHs
CH3 CHj3 CoHs CHj, Cl

Ciau 4. Hay viét cong thuc cau tao cua cac anken sau :

a) pent-2-en ) 2-metylpent-2-en e) 3-metylhex-2-en

b) 2-metylbut-1-en d) isobutilen g) 2,3-dimetylbut-2-en
Ciu 5. Viét CTCT céc chit co tén sau

a) 3-etyl-4,5-dimetyl hept-2-en.

b) 4-clo-2,3-dimetyl hex-1-en.

Dang 2: Phwong trinh phan &ng — Piéu ché - Ung dung

Ciu 6. Viét phuong trinh hoa hoc caa phan tng xay ra khi:
a) Propilen tac dung véi hidro,dun nong (xtc tac Ni).

b) But-2-en tac dung véi hido clorua.

c) Metylpropen tac dung véi nude ¢ xuc tac axit.

d) Trung hop but-1-en.

Céau 7. Hay viét phuong trinh héa hoc ciia propen dudi tAc dung cia cac tac nhan va diéu kién PU sau:
a) Brz trong CCls4

b) HI

c) H2SO4 98%

d) HO/H*, t°

e) KMnO4/H,0

) Ap suit va nhiét do cao
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Céau 8. Thuc hién chudi bién héa sau : (Viét bang CTCT)
a) CHs —» CoHz; —» CoHg — CoHsCl —» CoHs — CoHsOH — CoHs — PE — CO2 — CaCO3 — CaOo
b) C4H1o — CaHs — CoH4Br, — CoHa — CaHsCl — CoH4Cla (C2H4Cl san pham chinh)

Cau 9. Thuc hién chudi phan tng sau :

€
Propilen glicol
(_1L . Poly propilen (P.P)
Propan propilen
5
+ 2) (—LPropan (EL Etilen(l—lLEtyl clorua 134 Etilen
12
2-brompropan  Ancol Etylic A{ﬂ (13) ) (16)+ +(17)
8 Etilen glycol Etan
(8)y 1O)
Etilen bromua €2 Etilen pE W co,

Céu 10. Hoan thanh cac phuong trinh phan tmg sau (ghi diéu kién phan ang, néu co). Xac dinh san pham chinh
phu (néu cd), goi tén san pham :
a) Propilen + nudc
b) Propen + axit clohidric
) But-1-en + axit bromhidric
d) But-2-en + axit clohidric.
e) 2-metyl but-1-en + axit clohidric
g) 2 —metyl propen + nudc.
Céu 11. Viét phuong trinh phan ung :
a) biéu ché PE tur natri axetat.
b) biéu ché Etilen glycol tir ancol propylic.
Cau 12. Viét so d6 phan tng tring hop isobutilen va chi rd monome, mit xich caa polime va tinh khéi lugng

mol phan tir trung binh caa poli isobutilen néu hé sé polime héa trung binh caa né 1a 15000

Dang 3: Nhan biét — Tach chat

Céu 13. Trinh bay phuong phap hoa hoc dé:
a) Phan biét metan va etilen.
b) Téch lay khi metan tir hdn hop véi etilen.
c) Phén biét hai binh khéng dan nhan dyng hexan va hex-1-en.
Viét phuong trinh hoa hoc ciia cac phan tng di ding.
Céu 14. Trinh bay phan ung héa hoc dé phan biét ba khi: etan, etilen va cacbon dioxit ?
a) Tach metan tir hdn hop metan co lan etilen.

b) Tach Etilen tir hdn hop etilen ¢ 1an metan.

Dang 4: Xac dinh CTPT anken

Céu 15. Xac dinh CTPT, Viét CTCT va goi tén cac chat :
a) Hidro hoa hoan toan 7 gam anken thu duoc 7,2 gam ankan tuong ng.
b) Cho 2,52 gam anken tac dung hét vai dd Br; thi tao thanh 12,12 gam san pham cong.
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¢) Cho 3,5 gam hidrocacbon (A) 1a ddng ddng cua etilen tac dung vira du voi 50 gam dd Brz 40%.
d) Hidrat hoa anken (A) thu duoc chat (B), trong (B) c6 chira 26,6% oxi vé khéi luong.
e) Hidro hoa hoan toan 0,7 gam 1 Anken can ding 246,4 cm?® hidro ( do ¢ 27,3°C va 1 at)
Céu 16. Dbt chay hoan toan 5,6 lit HCHC (A) o thé khi, thu duoc duoc 16,8 lit CO2 va 13,5 gam nuéc. Biét 1
lit (A) c6 khéi lugng 1,875 gam (cac khi do & dkc)
a) Xac dinh CTPT (A).
b) Viét cac dong phan (A). Chon CTCT (A), biét (A) 1am mét mau dung dich Bro.
Cau 17. 2,8 g anken A vira du lam mat mau dung dich chua 8,0g Br
a) Viét phuong trinh hoa hoc (dung cdng thirc chung ciia anken CnHan) va tinh khéi lugng mol phan tir cia A
b) Biét rang khi hidrat hoa anken A thi thu dugc chi mét ancol duy nhat. Hay cho biét A ¢ thé ¢ cau triic nhu

thé nao ?

Dang 5: Toan hdn hop anken dong diang

Cau 18. Cho 1,83 gam hdn hop 2 anken qua dung dich brom (du) thay khdi lwgng Brom tham gia phan ang la
8 gam.
a) Tinh tong s6 mol anken c6 trong hdn hop ?
b) Bét chay hoan toan 0,91 gam hdn hop trén. Tinh thé tich oxi can dung ?
¢) Xac dinh CTPT cua 2 anken, biét chung 1a dong dang lién tiép cia nhau.
Céu 19. Dan 3,584 lit hdn hop X gém 2 anken A va B lién tiép nhau trong diy dong ding vao nudc brom (du),
thay khdi lugng binh dung nudc brom ting 10,5 g
a) Tim cdng thirc phan tir caa A, B (biét thé tich khi do ¢ 0°C va 1,25 atm) va tinh thanh phan phan trim thé
tich caa mdi anken.
b) Tinh ti khdi caa hon hop so véi Ha
Cau 20. Hon hop khi A chtra hidro va 2 anken ké tiép nhau trong diy dong dang. Ti khdi cia A ddi véi hidro
1a 8,26. Pun néng nhe hdn hop A c6 mit chit xuc tac Ni thi A bién thanh hén hop khi B khdng 1am mat mau
nudce brom va co ti khdi d6i véi hidro 1a 11,80. Xac dinh cdng thirc phan tir va phan trim thé tich cua ting chat

trong hon hop A va hon hop B.

Dang 6: Toan hdn hep — Téng hep

Céu 21. Cho 3,6 gam hdn hop gém metan va etilen 16i qua dung dich Brom (cé dur), thay khéi lwong binh brom
tang 2,8 gam.
a) Tinh % thé tich m&i khi trong hdn hop dau.
b) Néu d6t chay hdn hop trén, rdi toan bo san pham dan vao dd nude voi trong ¢ du, thi khdi luong két tua thu

duoc la bao nhiéu gam ?
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Céu 22. Din tir tir 3,36 it hdn hop gdm etilen va propilen(dktc) vao dung dich brom thiy dung dich bi nhat
mau va khéng con khi thoat ra. Khéi luvong dung dich sau phan tng ting 4,90 gam. Viét cac phuong trinh hoa
hoc va giai thich cac hién tugng & thi nghiém trén. Tinh thanh phan phan tram vé thé tich ciia méi khi trong hdn
hop ban dau.

ANKADIEN

Dang 1: Khai ni¢m — Péng phan — Goi tén

Céu 23.Viét cong thuc ciu tao cua

a) 2,3-dimetylbuta-1,3-dien

b) 3-metylpenta-1,4-dien

Ciu 24.Viét cong thic ciu tao va goi tén cac ankadien dong phan cé cong thic phan tir : C4Hs va CsHs. Chi
r0 dau la ankadien lién hop ?

Ciu 25.Ghép tén chat véi cong thirc cau tao chung :

Tén chat Cong thirc cau tao
(CH3)sCCH2C(CH3)s
(CH3)2CHCH2CH(CH2CH3)2
(CH3).C=C(CH3)2
CH2=CHC(CH3)3
CH,=CHC(CH3)=CH

: CH
6 | isopren F A< °

4-etyl-2-metylhexan

1,1-etylmetylxiclopropan
3,3-dimetylbut-1-en

divinyl

gl A w| N -
m| O] O @ >

isopropylxiclopropan

CHZ_CH3
7 12244 | G G
2,4,4-tetrametylpentan CH-CH,
8 2,3-dimetylbut-2-en H CH>=CHCH=CH:

Dang 2: Phwong trinh phan wng — Piéu ché

Caiu 26.Viét phuong trinh hoa hoc (& dang c6ng thirc ciu tao) cua cac phan tng xay ra khi

a) isopren tac dung vaéi hidro (xuc tac Ni).

b) isopren tac dung vai brom (trong CCly)

cau a) va b) cac char duoc ldy theo ti 1¢ s6 mol 1:1, tqo ra san phdam theo kiéu céng 1,4.

¢) Trung hop isopren theo kiéu 1,4

Céu 27.Viét phuong trinh hoa hoc theo so db sau :

a) Butan — etilen — etan — etilen — etylclorua — ancol etylic — buta-1,3-dien — Caosu Buna.

b) Butan — Buta-1,3-dien — Butan — etilen — PE — cacbonic.

Ciu 28. Viét cac phan ung diéu ché (truc tiép) : PE, PP, PVC, Cao su Buna (poli butadien), cao su isopren (cao

su thién nhién) ?
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Dang 3: Xac dinh CTPT ankadien

Cau 29. Oxi hoa hoan toan 0,68 gam ankadien X thu dugc 1,12 lit CO> (dktc).
a) Tim céng thuc phéan tir cua X
b) Viét cong thuc cau tao c6 thé cd cua X
Ciau 30. Chat A Ia mot ankadien lién hop ¢6 mach cacbon phan nhanh. Dé d6t chay hoan toan 3,4g A can ding
vira hét 7,84 lit Oz (dktc). Hay xéac dinh ¢ong thirc phan tir, cdng thirc cau tao va tén cua chat A
Céau 31. Cho hdn hop gom 1 ankan va 1 ankadien tac dung véi 320 gam dung dich Brom 5% thi brom phan tng
vira du, déng thoi binh brom nang thém 5,4 gam. Tim cong thic phan tir 2 chat trén biét ching c6 cung sb

cacbon.

Dang 1: Khai ni¢m — Pong phan — Gei tén

Céu 32. Ghép tén chit vai cong thic cau tao cho ding.

Tén chat Cong thirc cau tao
1 | Propin a CH3CH(CH3)C=CH
2 | But-2-in b CH3CH.C=CH
3 | but-1-in c CH3CH>CH.C=CCH3
4 | hex-2-in d CH3C=CH
5 | 3-metylbut-1-in e CH3C=CCHs
f CH3C=CCH2CHz3

Cau 33.
a) Viét cong thuc cau tao va goi tén cac ankin cd cong thirc phan tir C4He va CsHg
b) Viét cong thirc cau tao cua cac ankin co tén sau : pent-2-in ; 3-metylpent-1-in ; 2,5-dimetylhex-3-in.

Dang 2: Giai thich hién twgng — Ly tinh - Ung dung

Ciu 34. Dan hon hop khi gom metan, etilen, axetilen di vao mot lugng du dung dich bac nitrat trong dung dich
amoniac.Khi con lai dugc dan vao dung dich brom (dw). Néu va giai thich cac hién tugng xay ra trong thi
nghiém.

Céu 35. Vi sao trong cdng nghiép, phurong phap diéu ché axetilen tir metan hién dang duoc sir dung rong rai hon

phuong phép di tir da voi va than da ?

Dang 3: Phwong trinh phan ing — Piéu ché - Ung dung

Céu 36. Viét PTHH cuaa cac phan ¢ng tir axetilen va cac chat vo co can thiét didu ché cac chat sau :

a) 1,2-dicloetan b) 1,1-dicloetan c) 1,2-dibrometen d) buta-1,3-dien

Céu 37. Hay viét phuong trinh hda hoc caa phan wng gitra propin véi céc chit sau
a) Ha, xtc tac Ni b) Hz, xuc tac Pd/PdCOs3 ¢) Bro/CCly & - 20°C d) Br2/CCls & 20°C
e) AgNO3z, NH3/H20 g) HCI (khi,du) h) H20, xuc tac Hg**/H*

Ciu 38. Viét cac phuong trinh hoa hoc hoan thanh ddy chuyén hoé sau:
a) CH3COONa — CH4 — C2H2 - C2Ag2 — C2H2 - C4Hs — C4Hs — Cao su buna
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b) Axetilen — 5 Etan —2@ 5 etilen —© polietilen —“— cachonic
c) Metan —3 5 axetilen —2— vinylaxetilen —&— butadien —*— polibutadien.
Cau 39. Viét cac phuong trinh hoa hoc hoan thanh ddy chuyén hoa sau:
a) P4 voi — V6i sbng — Canxi cacbua — Axetilen — Vinylclorua — Etylclorua — Etilen — PE — Cacbonic.
b) Axetilen — Vinylaxetilen — butan — Etan — Etylclorua — Eten — ruou etylic — divinyl — butan —»

metan — Etin — benzen — khi cacbonic.

Dang 4: Nhan biét — Tach chat

Ciu 40. Biang phan tng hoa hoc, hdy phan biét cac chat trong cac nhém sau :

a) Etan, etilen va axetilen b) Butadien va but-1-in c) But-1-in va but-2-in
Cau 41. Trinh bay phuong phap hoéa hoc :

a) Phan biét axetilen véi etilen

b) Phén biét 3 binh khong dan nhan chira mdi khi khdng mau sau : metan , etilen , axetilen

Dang 5: Xac dinh CTPT ankin

Céu 42. Mot hidrocacbon 1a déng dang cua axetilen tac dung dwoc véi dd AgNO3/NH3 du. Sau phan tng binh
tang thém 2,05 gam, déng thoi xuat hién 4,725 gam két tua vang.
a) Xac dinh cong thic phan ta cua ankin ?
b) Viét cac cong thirc ciu tao caa ankin va goi tén québc té ?
Céu 43. Cho 5,4 gam ankin 1a ddng dang cua axetilen, phan wng hét voi dd AgNO3/NH3 du. Sau phan @ng tao
thanh 16,1 gam két taa.
a) Xac dinh cong thuc phan tir cua ankin ?

b) Viét cac cong thirc ciu tao cua ankin va goi tén qudc té ? Cho biét ankin tac dung duoc voi dd AGNOs/NH3

Dang 5: Toan hdn hep dong ding ankin

Céu 44.Hdn hop A chtra 3 ankin véi tong s6 mol 1a 0,1 mol. Chia A 1am 2 phan nhu nhau. Dét chay hoan toan
phan 1, thu duoc 2,34g nudc. Phan 2 tac dung véi 250 ml dd AgNoz 0,12M trong NH; tao ra 4,55g két tua. Hay
xac dinh cong thirc ciu tao, t&n va phan traim khdi lwong cua tirng chat trong hdn hop A, biét rang ankin cé phan

tir khdi nhé nhat chiém 40% sé mol cua A.

Dang 6: Toan hdn hep — Téng hep

Céu 45. Dan 3,36 lit hdn hop khi (dkc) gdm metan va axetilen qua binh dung dd AgNO3a/NH3 c¢6 du, thay binh
tang thém 1,3 gam.
a) Tinh % thé tich mdi khi trong hdn hop ?
b) Dot hdn hop trén réi dan qua dd nudc véi trong c6 du. Tinh khdi lwgng két taa thu dyoc ?

Céu 46. Din 6,72 lit hdn hop khi X gom propan, etilen va axetilen qua dung dich brom du, thdy con 1,68 lit khi
khong bi hap thu.Néu din 6,72 lit khi X trén qua dung dich bac nitrat trong amoniac thay c6 24,24 gam két taa.
a) Viét cac phuong trinh hoa hoc dé giai thich qué trinh thi nghiém trén.

b) Tinh thanh phan phan tram theo thé tich va theo khdi lugng ciia mdi khi trong hdn hop.
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