ALKANE

Gidi thiéu

Alkane va cycloalkane 12 nhitng hdp chit ¢6 vai trd quan trong trong téng hdp hitu co va cdc nganh cong nghiép
ho4 hoc. Bai viét ny ctia chuyén dé tém tat lai cac tinh chét ctia hydrocarbon no, mach hé (alkane) dudc hoc trong

chuong trinh Hoa hoc chuyén tai cAp THCS.

Tac gia ctia bai viét 12 Duong Ngoc Minh Thu, hién dang 1a hoc sinh trudng Phé thong Ning khiéu - PHQG
TP.HCM.

1 Tong quan

1.1 CAu tric phan ti

Hydrocarbon no (alkane) 1a cac hop chét hitu co chi c6 cdc nguyén ti C va H trong cong thiic phan ti, khong c6 lién
két 7, khong vong, c6 cong thic tdng quét 1a CyHppio (n > 1).
Alkane 1a cac hop chét tuong dbi bén viing vé héa hoc: khong phan tng véi H,SO4 dic 6 nhiét do thudng, khong

lam mat mau KMnO,, khong phan tng véi kim loai kiém nhu Na, K.,...

1.2 Bac caa carbon trong alkane

Bic ciia 1 nguyén ti carbon bang s6 nguyén ti C lién két truc tiép véi no.

Carbon c6 bac cao nhit 12 IV va thap nhat 12 0.

1.3 Céac dong phan cua alkane

Alkane chi c6 dong phan mach carbon khi c6 tit 4 nguyén ti C tré 1én. Cac alkane c6 mach hd, c6 thé phan nhanh
hoic khong phan nhanh. Trong phén ti chi c6 lién két don (lién két ) dinh huéng kiéu tif dién déu.
Vi du: C4H( c6 hai dong phan la n-butane (CH3CH,CH,CH3) va 2-methylbutane (CH3;CH(CH3)CH3 hay CH(CH3)3).

1.4 Tinh chat vat Iy

Gitta cac phan ti alkane chi c6 luc tuong tac Van der Waals rat yéu, vi vy cac alkane C1 - C4 1a nhiing chit khi &
diéu kién thuong. Khi mach cacbon ting 1én thi lyc tuong tc ciing manh 1én, lam ting nhiét do s6i va nhiét do néng

chay. Cac ankan tit C5 dén C17 tdn tai & thé 16ng, va cac hop chét C18 trd 1én & thé ran & diéu kién thudng.

Hai bang sau minh hoa su thay ddi nhiét d6 néng chdy (bang trdi) va nhiét do sdi (bdng phai) clia cic alkane

mach thang theo s6 nguyén ti carbon:
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Khi mach carbon bi phan nhanh, nhiét do soi clia alkane giam di do hinh dang ctia phan tif lam giam mic do tiép

xuc va luc hit gitta cac phan tu.

Céc alkane gidng nhau vé tinh tan: chiing déu khong c6 "tinh hydrophile" (4i luc v6i nudc), khong tan trong nudc.
Ngudc lai, chiing déu c6 "tinh lipophile" (4i luc v6i ddu mé va cac dung moéi hitu co), hoda tan dugc va tan trong nhiéu
dung mdi hitu co. Hexane va ether dau hod (mét hon hop alkane 16ng) 1a nhiing dung moéi rat phé bién trong cong

nghiép.

Céc alkane déu nhe hon nuéc. Khéi luong riéng ctia alkane ting theo mach carbon, song gi6i han tdi da 12 0,8

g/ml.

2 Tinh chéit hoa hoc

Alkane c6 kha ning phan ting rat kém vi trong phan tii chi c6 cac lién két don gan nhu khong phan cuc. O diéu kién
thuong, alkane khong tic dung véi acid, base, chét oxi héa hay kim loai hoat dong, vi thé alkane con c6 tén paraffin

(tif tiéng Latin "parum affinis", nghia 12 it 4i luc).

Céc phan tng héa hoc ciia alkane thudng chi x4y ra khi dun néng, khi chiéu sang hoidc c6 mit céc chét khoi mao va
Xxuc tac.

2.1 Phan @ng thé

2.1.1 Phan ing halogen héa

Phan ting halogen ho4 tao ra din xuit halogen R — X va khi hydrogen halide HX tuong ting.

anh sang

R—H+X, —— R—-X+HX
Phan ting halogen héa c6 thé tao hdn hop san pham thé mot 1an hoic nhiéu lan.
Vi du: khi cho Cl; phan ting v6i CHy dudi tac dung cia anh sang trong khoang thai gian dai tao ra CH3Cl, sau do6 la

CH,Cl,, CHCI; va CCly.

DPéi v6i cac ankan tir C3, phan tng thé halogen mot 1an sinh ra san pham 13 cidc monohalogen dong phan ciu



tao cua nhau. Vi du véi propane:
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Kha ning phan tng thé ctia alkane véi cic halogen phu thudc vao dd hoat dong héa hoc clia céc halogen.
Vi du: F, phéan dng manh liét v6i alkane cho san phdm fluor hda hoan toan. I, kém hoat dong nén phén tng iot hoa

thudn nghich, kho xay ra.

2.1.2 Phan {rng nitro hoa

Phan ting nitro héa alkane x4y ra trong pha hoi duge biéu dién theo so.do phan ting téng quat sau:
R — H+HNO; -5 R — NO, + H,0

Tuy nhién, trit CHy4, mach carbon cac alkane bi phan cit tao thanh hon hop san pham din xuat nitro héa.

CH;CH,NO,
CH;*CHj + HNO] e + H20
Etai CH,NO,

CH,CH,CH,NO,
1°C (CH3)2CHNO,

CH3C.H2CH3 + HNO"_.; + HID
Propan CH,CH,NO,

CH;NO,

2.2 Phan ung tach H,

Phan ung tach hydrogen (dehidro héa) dudc thuc hién khi dun néng céac alkane tu 2 carbon véi xuc tac oxide kim
loai (Al,O3, CryO3) tao thanh alkene.

nhiét do, xuc tac

AN, T AR

V6i cac alkane mach tur 5-7 carbon, phan ting tach xay ra theo huéng dong vong tao ra cycloalkane tuong tng.

\’/\/\ nhiét do, xuc tac b
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2.3 Phan itng cracking

Phan ting cracking (bé giy mach) 12 phan ting bé gy mach carbon ctia alkane dudi diéu kién nhiét do va xic tc tao

thanh hén hdp san pham bao gdm alkene va alkane mach ngan hon.

CH4 + C4H8
C5H12 Lkmg» C2H6 + C3H6
C3H8 + C2H4

2.4 Phan rng oxi hoa
2.4.1 Phan iing oxi hoa hoan toan

Céc alkane c6 phan ting d6t chdy (oxi-hoa hoan toan) tao ra H,O, CO,, téa nhiét manh.

2.4.2 Phan irng oxi hoa khong hoan toan

Trong nhitng diéu kién nhiét d va xuc tac thich hop, cac alkane c6 thé bi oxi héa tao thanh céc san pham khéac nhau.

« Butane c6 thé bi oxi héa béi oxi khong khi va xc tic (CH3COO),Mn theo phan ting sau:

« Oxi h6a methane trong nhiing diéu kién khac nhau sinh ra nhiing sdn phim khéc nhau.

Cu
CH, + O —» HCHO + Hy0O

p, t°C
Ni
CHg4 + (0 — > cO + Ho
i°C
L
CHy + 0O, ——> C + H0O

« Nhiét phan methane trong diéu kién nhiét do cao (khoang 1500°C) v6i mot it O,, 1am lanh nhanh thu dugc

acetylene va Hy, cling céc san pham phu khdc.



Bai tap tu luyén

. Hoan thanh cac chudi chuyén hoa sau:
a) CH3COONa — CH4 — CH3Cl — CoHg — Co,HsCl — C4Hjg
b) C4H;9 — C,H¢ — C,HsBr — C4H;9 — CH4 — CH,Cl, — HCHO
¢) AlyC3 - CH4 — CHy; — CHg — C,H5Cl — CoHy — CoHsOH — CH3COOH
. Phan biét cac lo khi sau:
a) CO,,CHy4,SO,
b) H,,CO;,,C,Hg
c) 0,,C0O,,CHy,SO;,
d) H,,CO,,C,Hg,CHy
. Dbt chdy hoan toan m gam hydrocarbon A thu CO, va H,O. Dan san phim chdy 1an lugt qua binh 1 dung
H,S0y dic, Binh 2 dung KOH dic thi khoi luong céc binh 1an lugt tang 5,4 gam va 8,8 gam.
a) Xac dinh diy ddng dang clia A.
b) Tim CTPT va goi tén A.
¢) Tim m.
. D6t chdy 9,6 g hon hop 2 alkane bing mot lugng O vita du thu 28,6 g CO;.
a) Tinh thé tich O, da st dung & diéu kién chuin.
b) Xdc dinh thé tich hén hop 2 alkane (dkc).
¢) Xac dinh CTPT 2 alkane trong ba truéng hgp sau:
« 2 alkane ké tiép trong diy dong dang.
* 2 alkane hon kém nhau 2 carbon.
+ s6 mol ctia 2 alkane c6 ty 18 2 : 3.
. D6t chdy 2 lit hén hop hai hydrocarbon A, B & thé khi va ciing day dong dang, can 10 lit O, d€ tao thanh 6 lit
CO; (céc thé tich khi déu & dktc).
a) Xac dinh diy dong dang cta 2 hydrocarbon.
b) Tim cdng thiic phan ti cia A, B néu V5 = Vp.
¢) Néu dehydro héa hén hop A, B (theo thanh phan nhu & cu b) thi c6 thé thu dudc t6i da bao nhiéu alkene?
. Cracking 560 lit C4Hjo thu dugc 1010 lit hén hgp X gdm céc khi khdc nhau. Biét thé tich cic khi déu do &
diéu kién tiéu chuan. Tinh thé tich C4H;( chua bi cracking va hiéu suit ctia phan tng cracking.
. (Dé thi tuyén sinh vao 10 chuyén TP.HCM, 2016 — 2017) Nhiét phan 22 gam C3Hg thu dudc hdn hop khi
Y gom C3Hg, CoHy, CHy, C3Hg, Hy ¢6 ti khéi so v6i Hy 12 13,75. DAn hén hop Y qua dung dich Br, du, thu
dugc hdn hop khi Z c6 ti khéi so v6i Hy 12 12,2,
a) Tinh hiéu suat nhiét phan C3Hg.
b) Tinh thé tich O, tdi thi€u (dktc) can dung dé€ d6t chdy hoan toan hdn hop Y.
¢) Tinh phan trim thé tich mdi chit trong Z.
. Dt chdy hoan toan hydrocarbon X (CxHy) bing lugng khong khi (vita di) & nhiét do cao. Két thiic phan tng
thu dudc hén hop Y gdm céc khi va hai. Ti khéi ctia Y so véi H, biang 382/27. Xac dinh cong thiic phan ti ctia
X, cho biét khong khi gdm 20% O, va 80% N, theo thé tich.
. Nung néng 0,1 mol C4Hjq c6 xiic tac thich hgp, thu duge hén hgp X gdm Hy, CHy, CoHy, CoHg, C3Hg, C4Hg
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va C4Hjo. Dan X qua binh dung dung dich Br, du, sau khi phan tng hoan toan khéi lugng binh ting 3,64 gam
va c¢6 hén hop khi Y thodt ra. P6t chdy hoan toan Y can vira di V lit khi O,. Gi4 tri cda V 12 bao nhiéu?
Nung néng mot lugng butane trong binh kin véi xtic tac thich hgp, thu dugc 0,82 mol hén hgp X gom Hj va
cac hydrocarbon mach hé (CH4, CoHy, CoHg, C3Hg, C4Hg, C4Hjg). Cho toan bo X vao binh chita dung dich
Br, du thi c6 tdi da a mol Br, phén ting, khdi luong binh ting 15,54 g va thoat ra hén hop khi Y. Dbt chdy
hoan toan Y can vira dii 0,74 mol O,, thu dugc CO, va H,O. Tinh gi4 tri clia a va hiéu suit phan ing nung.
Dbt chdy hoan toan hdn hop 2 hydrocarbon ciing diy dong dang & thé khi bang V lit oxi vira di (dkc). Dan
toan bd san pham chdy qua binh chifa xit du sau phan ting khéi luong dung dich ting 34,6 gam dong thdi khoi
lugng chit tan ciing ting 13 gam.
a) Tim gid tri cia V va xdc dinh diy dong dang.
b) Xéc dinh CTPT 2 hydrocarbon biét c6 ty 1& mol 1 : 3.
Dbt chay hoan toan hén hdp 2 hydrocarbon cuing day dong dang & thé khi biang 24,64 lit oxi vita di (dkc). Dan
toan bd san pham chdy qua binh chiia nudc voi trong du thu 65 gam két tia.
a) Xac dinh diy dong dang:
b) Xac dinh CTPT 2 hydrocarbon trong céac trudng hgp sau:
« K& tiép trong day dong dang.
¢ C6sdmoltyle2:3.
(D¢ thi tuyén sinh vao 10 chuyén TP.HCM, 2016 — 2017) X 1a mot hydrocarbon c6 cong thic thuc nghiém
la (CoHs)p.
a) Lap luan va xac dinh cong thiic phan i cua X.
b) X tac dung véi Cl, (chiéu sdng) thi thu dugc t6i da 3 san phdm hitu co (A, B, C) déu chifa hai nguyén ti
Cl trong phan tii. X4c dinh cong thiic ciu tao diing ctia X va 3 san phdm A, B, C.
(Dé thi tuyén sinh vao 10 chuyén truong THPT chuyén KHTN - PHQG Ha Nai, 2019 - 2020) Dbt chay
hoan toan hén hgp X gdm hai hydrocarbon dong dang ké tiép, thu dudc khi CO, va hai nuée cé ti 1é mol tuong
ungla 11:15.
a) Xdc dinh cong thiic phan tif va thanh phan phan trim sd mol ctia mdi hydrocarbon c6 trong hon hop X.
b) Cho X vao mot binh kin ¢6 xic téc thich hgp, dun néng d€ binh xdy ra phan tng tit mbi phan ti hydro-
carbon tach mot phan tir Hy v6i hiéu suit bang nhau. Sau phéan ting, cdc chit trong binh (hdn hop Z) déu
c6 mach hé va c6 ti khdi so véi Hp 1a 13,5. Xac dinh hiéu suét phéan tng tach Ho.
(D thi tuyén sinh vao 10 chuyén tinh Vinh Phiic, 2017 — 2018) Liy ciing s6 mol hai hydrocarbon C,Hy va
Cx12Hy14 (x, y 12 cdc s6 nguyén duong) dem dbt chdy hoan toan thiy thé tich khi O, cin dung & phén tng nay
gip 2,5 1an phan ting kia. Céc thé tich khi do & cuing diéu kién vé nhiét do va ap suit.
a) Viét cac phuong trinh héa hoc ctia cac phan ting xay ra.

b) Tim cong thic phén ti cta hai hydrocarbon trén.



CYCLOALKANE

Gidi thiéu

Cycloalkane 12 alkane nhung ... ¢c6 vong. Bai viét niy tom tat mot sb tinh chit dic trung ctia cycloalkane trong gidi

han chuong trinh phé thong THPT.

Tac gia cta bai viét 12 Duong Ngoc Minh Thu, hoc sinh trudng Phd thong Ning khiéu - PHQG TP.HCM.

3 Tong quan

3.1 Chu tric phan tir
Cycloalkane 12 nhiing hydrocarbon no mach vong. O trudng hop don vong cic hop chit ¢ cong thiic téng quat

CnHon .

Cic cycloalkane c6 dic tinh héa hoc gan giéng véi cac alkane, tuy nhién kha ning phan tng cia cycloalkane phu
thudc vao nhiéu yéu t6, nhit 1a kich thudc vong.

3.2 Pong phan

3.2.1 Pong phan cau tao

Cic cycloalkane don vong c6 cac loai dong phan cAu tao thudng gip sau:

« Dong phan vé do 16n (s6 canh) clia vong.

¥ o

1,1-dimethylcyclopentane methylcyclohexane

* Pong phan vé nhom the va vi tri cia nhém the trong vong.

Vi du:

MGG

1-isopropyl-4-methylcyclohexane 1-methyl-4-propylcyclohexane 4-ethyl-1,2-dimethylcyclohexane

O

1,1-dimethylcyclohexane 1,3-dimethylcyclohexane 1,2-dimethylcyclohexane



Néu coi nhu cic vong cycloalkane 1a phang thi khi c6 mét hai nhom thé & hai vi tri khc nhau, c6 thé & cing mot phia
hodc & hai phia khac nhau dbi véi mit phang ctia vong. D6 1a hai ddng phan cis (cuing phia) va trans (khac phia).

Vi du:

H CHs HaC CHs
H3C>v<H H>v<H

4 Tinh chat vat li

Cyclopropane va cyclobutane 1a nhitng chit khi & nhiét do phong, cyclopentane 1a chét 1éng. Nhiét d s6i va nhiét
d6 nong chay cuia cycloalkane cao hon so véi alkane tuong ting vi hinh dang gon hon cua cycloalkane lam cho cac

phén tif dugc sap xép chiit ché hon.

Cic cycloalkane néi chung déu nhe hon nuéc va khéng tan trong nudc, nhung hoa tan dugc nhiéu chét hitu co

khong phan cuc.

5 Tinh chat hoa hoc

5.1 Phan ing cong mé vong

Cyclopropane va cyclobutane cho phan ung cong mé vong véi H, tao thanh alkane.

A HaNit)

i 1O
D H2, Nl,t /\/

Cyclopentane va cac vong 16n hon khong ¢6 phan ting cong mé vong.

Cyclopropane c6 stic cing vong 16n, kém bén héa hoc nén c6 thé tham gia phan ting cong mé vong véi halogen

(Brp, Cly...) va cac hydrogen halide (vi du HBr).

%ﬂ’ Br\/\/BI’
AN I N,

Cyclobutane khong cho phan ung cong md vong véi Brp, HBr,. . ..



5.2 Phan ing thé

Cic cycloalkane vong 5 trd 1én c6 tinh chit héa hoc khd giéng véi alkane, dé tham gia cdc phan ting thé.

() e O
() e (O

5.3 Phan trng oxi hoa
5.3.1 Phan tng oxi hoa hoan toan

Cic cycloalkane cho phan tng d6t chdy (oxi héa hoan toan) tuong tu alkane.

5.3.2 Phan tng oxi héa khong hoan toan

Cyclohexane bi oxi héa bdi oxi khong khi vé6i xiic tdc Co’* tao ra cyclohexanone. Day la nguyén liéu dung dé€ san

0=

Khi dun néng véi chat xuc téc kim loai (Pt), cyclohexane bi dehidro héa cho benzene.

+  3H»
300°C

5.4 Phan @ng dong phan hoa

Xuat nylon-6,6.

Khi dun néng véi xtic tic AlCl3, cdc cycloalkane vong nhé c6 mach nhanh ddng phan héa tao vong bén (vong 5 hoic

vong 6), cac cycloalkane vong to c6 xu hudng thu nhé vong thanh vong bén.

O
=0

AlCl3, t°
e



Bai tap tu luyén

1. Viét cac phuong trinh héa hoc ctia phan ting xay ra khi:
a) Suc cyclopropane vao trong dung dich Brj.
b) Dan hén hdp cyclopropane, cyclopentane va Hy di vao trong éng ¢6 bot Ni, nung néng.
¢) Pun néng cyclohexane véi Brp theo ti1é 1 : 1.

2. Viét phuong trinh minh hoa céc chuyén hod trong chuéi sau:

i 1,3 - dibrompropan
Xicloprpan ——2— 1 . brompropan Xiclobutan

(10 () I  £19)

Propan T A Propen «
Cacbon—L, Metan—2s Axetilen-2Ls Etan-%2. Etyl clorua-=2» n-butan
12)

Benzen
(1431 (13
Clo xiclohexan«—22)_Xiclohexan

w

. Néu phuong phap héa hoc phan biét hai 1o khi khong mau propane va cyclopropane.

=

. Hai cycloalkane don vong A va B déu c6 ti khoi so hdi véi N, bang 3. A tic dung véi chlorine c6 chiéu sang,
A cho 4 din xuét monochloride con B chi cho mot dan xuit duy nhét, xa¢ dinh cong thic ciu tao ctia A va B.

. (Dé thi HSG tinh Nghé An, 2015 — 2016) Mot binh khi ga c6 chita 6 hydrocarbon A, B, C, D, E, F déu ¢6

wn

cling cong thiic phan ti C4Hg. Xac dinh cong thiic cAu tao viét gon clia cdc hydrocarbon trén va san phaim G
biét rang: A, B, C, D phan ting rit nhanh véi dung dich bromine; E phan ting cham con F khong phén ing véi
dung dich Br,. Khi cho A, B, C 1an ludt phan ting hoan toan vé6i khi Hy ¢6 xuc tac Ni & nhiét do thich hop déu
thu dudc cung san phdm G; B ¢6 nhiét do soi cao hon C.

. (Dé thi tuyén sinh vao 10 chuyén truong PTNK, 2011 - 2012) Khi d6t chdy hoan toan 1 gam mot hop chit
hitu co X cho théy tao thanh 1,6 L (dktc) khi CO, va 1,286 gam nudc. Ty trong ctia khi X & 25°C va 1 atm 1a

=)

2,29 g/1. X4c dinh cac cong thic cAu tao c6 thé ¢ clia X.
. (D& thi tuyén sinh vao 10 chuyén truong PTNK, 2014 — 2015) Cho mot hydrocarbon X phén ting véi chlorine
c6 mit 4nh sdng tao thanh mot hop chit hitu co Y ¢6 chiia 60, 76%C, 9,28%H va 29,96% Cl. Cho biét X khong

~

lam mét mau nudc bromine va Y ¢6 khdi lugng mol nhd hon 200 g/mol.
a) Xdc dinh cong thifc phan t¥, cong thiic cAu tao clia X va san phim Y.
b) Tién hanh khit HCI chit Y thu dudc hop chét Z. Cho Z phan ting véi nudc, xic tac acid tao thanh hgp
chat T. Viét cong thiic ciu tao ctia Z, T va cac phuong trinh héa hoc.

¢) So sanh do tan trong nuGc va nhiét do soi cia Y va T. Giai thich.



