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VII. XICLOANKAN (CICLOALCAN, CICLAN,
XICLOPARAFIN, HIDROCACBON VONG NO)

VII.1. Dinh nghia . ]
Xicloankan 13 mot loai hidrocacbon ma trong phan tir chi gom lién ket don va
c6 mgt vong khép kin.

VIL.2. Céng thirc tong quat

CnH,, n=>3

VIL3. Cach doc tén

Ankan — s Xicloankan (Mach chinh la mach vong. Céc
nhom gan vao vong coi la cac
nhom thé gan vao xicloankan)

Thi du:
< A
Xiclopropan CHj .
(CsHg) Metylxiclopropan Xiclobutan
(C4Hs) (C4Hg) ) CH3
1,2-Nimetylxiclobutan
CgH
(CeH12) CHs
H 3C\
chlopentan CH,CH3 Xiclohexan H/C
(CsH10) (CeHio) H5C
1 3-N|metyl -2-etylxiclopentan CH2CH3
(CoH1s) 1-Metyl-3-etyl-5-isopropyl
xiclohexan
(C12H24)
Xiclooctan
(CsHie)

Xicloheptan (C7H4)

VIL4. Tinh chat héa hoc
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Tinh chdt héa hoc cua xicloankan (nhat 1a cac vong 5, vong 6, ciing nhu cac vong 16n
hon) co’ bin giong nhw ciia ankan. Nghia 1a xicloankan thuong chi cho duoc phan tng
thé v6i halogen X, khi c6 sy hién dién ctia anh sang hay dun néng, xicloankan khong bi
oxi hoa bdi dung dich KMnOy. Tuy nhién véi cac xicloankan vong nhé (vong 3, vong 4,
nhat la vong 3) con co tinh chdt nhu mot hidrocacbon khong no, vi n6 cho dugc phan
rng cdng dé tao san phdm md vong. Nguyén nhén cua tinh chat hoa hoc nay 1a do cac
vong nhé cé siec cing goéc lén (suc cang Baeyer, goc CCC trong xiclopropan bang 60°,
goc CCC trong xiclobutan bang 90°, dang 18 goc CCC cua lién két don 1a 109°28” gidng
nhu trong ankan) nén khong bén. Chung tham gia phan tng cong hay phan tng dong
phan hoa dé tao san phdm mé vong bén hon.

VII.4.1. Phan wng chay

3n
CnH,, + 7 O, t° S nCO, + nH,O

VIL.4.2.. Phan tng thé

Thi dut
0
+ B, _WC QBF i
Hinrobromua
(CsH1o) Brom (CsR4Br)
Xiclopentan 1-Bromxiclopentan
°c
.(CBH12) AXxit nitric (CeH11NO,)
Xiclohexan Nitroxiclohexan
+oal anh sang Cl +  HCl
(C4Hs) Clo (C4H-Cl) Hifro clorua
Xiclobutan Cloxiclobutan

VIL.4.3. Phan &rng cong

Xiclopropan va xiclobutan cho dwoc phan g céng hidro (H,) dé tao ankan twong tng
véi sy hién dién cua niken (Ni) hay bach kim (Pt) lam xtc tac va dun néng, nhung dun
néng manh hon so véi khi cong hidro vao anken. Cac xicloankan khac (xiclopentan,
xiclohexan,...) khong cho dugc phan ng nay.
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Xiclopropan cho dwoc phan ung cong voi Br; (trong dung moi CCly), voi dung dich HX
dam ddac (HCI, HBr, HI), cling nhu cho dugc phan ung cong voi dung dich axit sunfuric
ddam dic (H,S0,). Do 6 xiclopropan ciing lam mdt mau dung dich Br, nhung chim
hon so voi anken, ankin.

Ni (Pt
A + Ha Ol—(0)> CH3CH,CH3
0 (80°C) Oahl
(CaHe) (CsHs)
Xiclopropan Hifiro Propan
Ni (P
+ Hy ) CH3CH,CH,CH3
0 (120°C) CH
C4Hg) - (C4H10)
(C4Hs Hifiro n-butan
Xiclobutan
NP TS
Xiclopentan Xiclohexan
Ccl
+ B 4 Br-CH,-CH,-CH,-Br
(CsHs)  Dung déch brom (C3HeBr?)
Xiclopropan 1,3-Nibrompropan
Q Br,/CCl4 | ,
X >
Xiclobutan  Xiclopentan Xiclohexan

/\ * HX(#f) ——> CHazCHyCHzX (X:I,Br,Cl,HSOy)

) . o 1-Hal ogenpropan
Axit halogenhifiric .
Xiclopropan At Sugfuri o fiain fiaé n-Propy! sunfataxit

O DO

VIL.4.4. Phan trng ddng phan hoa

Khi cho xiclopropan di qua nhém oxit (ALOs) & 100°C, n6 s& chuyén hoa thanh chét
dong phan la propen.
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ALO; , 100°C
\/ > CH;-CH=CH,
(C 3H6) (C3H6)
Xiclopropan Propen, propilen

VILS. Ung dung
Tur xiclohexan, metylxiclohexan thyc hi¢n phan ung dehidro-héa voi chét xtic tac, nhiét

6 thich hop c6 thé thu duge cac hidrocacbon thom twong mg 13 benzen va toluen (phan
ung reforming)

0
X t > +  3H
(Mo0O;/AL0;) .
Hifro

(CeHi2) (CeHo)
Xiclohexan Benzen
Pt, to, p
CHj; —_— CH; + 3H,
(C7H1a) (C7Hs) Hifiro
Metylxiclohexan Toluen

VIL6. Diéu ché

VIL6.1. Cho din xuit dihalogen ciia ankan, trong d6 2 nguyén tir halogen cich xa
nhau, tac dung véi natri (Na) hay kém (Zn) sé thu dugc xicloankan twong
{rng (giong nhw phan ing Wurtz)

f-:Hz —Cl o CH,
Nal

CH Zn >  CHy ‘ +  ZnCl,
\ Ancol loadg, 125°C .

1,3-Niclopropan Xiclopropan e clorua
CH,— CH,— Br /CHz— CHz

CH, + 2Na E— CQZ ‘ +  2NaBr

\ . Natri bromua
CHy— CHp—Br CHz—CH;

N Natri Xiclopentan
1,5-Nibrompentan

Phoéng phap nag thodag NGO duag fRediiea cheaiclopropan. Duag kim loai keén
cho hie@ suaéto&hon so vounatri. V élicat voag khaa, hie@ suaéphat 6ag raéthaga.
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VIL6.2. Nhiét phan mudi canxi ciia axit dicacboxilic, tao xeton vong, roi khir xeton
vong nay bang hon hong kém trong axit clohidric

CH,— CH,— COO_
CH,— CHy— CO0O”

Canxi afipat
CH,—CH2—

Xiclo pentanon

CO

CH,— COO
/
CH> Ca
/
CH,— COO
Canxi glutarat

/

e CH2—CH2\
Ca > /CO +  CaCOs;
CHy—CH; Canxi cacbonat
Xiclopentanon
nbgHa  PE RN
M- n-Hg . | /CH2 + HYO
(p6Clemmensen) CH,— CH5
Hifiro nguyea téimbéiisinh Xiclopentan
CH,
o /N
—_— CH2 CO + CaCO3
CH2/ Canxi cacbonat
Xiclobutanon
CH, CH
/ x Zn-Hg/HCl 7\
CH> O + 4H] (Clemmensen) 2 /CH2 roneo
CH»
Xiclobutan

CHy

Xiclobutanon

VIL6.3. Tir aren dong dang benzen, ciing nhwr tir phenol diéu ché dwoc xicloankan

@ .

(CeHe)
Benzen

O)or

Phenol

(Yo

Xiclohexanol

@ '

Xiclohexen

t

Hifiro (CeH12)
Xiclohexan
Ni, t°
+ 3H, ——» OH
Hifro
Xiclohexanol
H,SO, Aifi
wewm N
180°C NGoE
Xiclohexen coa
10
Hifro
Xiclohexan
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Ghi chu:

Hén hong cia mét kim logi 1 hgp kim ctia kim logi d6 va thity ngén. Thiy ngan 1a kim
loai‘ duy nhat hién djén dang long ¢ diéu do ki¢n théng thuong, do d6 nd hoa tan dugc
nhiéu bot kim loai d€ tao hop kim tuwong tng. Hon hong con goi la amalgam.

Thi du: h(:zn héng natri: hop kim natri va thuy ngén
hon hong thi€c: hop kim thi€e voi thuy ngén
hon hong bac: hop kim bac vai thiy ngan

Bai tap 49
C6 ba binh, mdi binh chira mét khi riéng, gom: propan, xiclopropan va propen. Hay nhén
biét cac binh khi trén bang phuong phap hoa hoc. Viét cac phan tng xay ra.

Bai tap 49° )
Phén biét cac khi sau day dung trong cac binh mét nhén: Axetilen, Etilen, Etan va
Xiclopropan. Vi€t cac phan Ung xay ra.

Bai tap 50
A 13 mét xicloankan. Ti khéi hoi ciia A so v6i nito béng 3. A tac dung véi Cl,, khi chiéu
sang, theo ti 1¢ mol nA : nCl, = 1 : 1 chi tao mot dan xuét monoclo duy nhat. Xac dinh
cong thirc cau tao ctia A. viét phan ting xay ra. DPoc tén céc tac chat, san pham.
(C=12;H=1;N=14)
DS: Xiclohexan

Bai tap 50°
X 12 mot hidrocacbon. Mot thé tich hoi X véi 2,625 thé tich metan c6 cung khdi luong
(céc thé tich hoi, khi trén do ciing diéu kién nhiét do, 4p suat).
a. Xac dinh CTCT cua X, doc tén X. Biét réng X khong lam méAt mau tim cta dung dich

KMnOs.
b. Y 1a mot dong phéan cua X. Viét cac phuong trinh phan tmg theo so d6 sau day (mdi

miii tén 1a mdt phan Gng):

2+

X ddBn > X; dd NaOH, tOE X5 CuO, tOE X3 0,, Mn S X4

H’

Y ddBr,_ Y; ddNaOH,t’ Y, CuO,t’ Y3 O,Mn’ Y, H,Nit’ Ys (Axit lactic)

(C=12;H=1)
bS: X: Xiclopropan

Bai tap 51

A, B 1a hai hidrocacbon ddng dang lién tiép (MA < MB). 1,568 lit hon hop hoi X (dktc)
gdm hai chat A, B duoc d6t chay hoan toan bang 44,8 lit khong khi (dktc) c6 du. Thé tich
hoi nudc thu duge bang thé tich khi CO; (cung diéu kién). Cho tat ca cac khi thu duoc
sau phan Umg chay vao mot ong up trén chau nudc. Thé tich khi trong dng 1a 45,981 lit &
ISOC ot nudc trong ong cao hon 50 v6i myc nude ngoai chdu 1a 4,08 cm (xem hinh). Ap
suat khi quyén 12 750 mmHg, ap suat hoi nuéc bio hoa & 15%C 1a 12 ,7 mmHg. Thiy ngan
¢ ti khoi 1a 13,6.
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a. Xac dinh CTPT, CTCT cua A, B. Biét ré‘mg B tac dung Cl, theo ti 1¢ mol 1 : 1 chi tao
mot dan xuat monoclo va B khong tac dung voi dung dich kali pemanganat.
b. Tinh % khoi lugng moi chat trong hon hop X.

c. Viét CTCT cac dong phan ctia A, B va doc tén cac dong phan nay.
Coi N, O,, CO, khong hoa tan trong nudc. Khong khi gom 20% O,, 80% N, theo thé
tich.

(C=12;H=1)

bS: 50% xiclopropan, 50% xiclobutan

Bai tap 51°

Hon hop A gom hai chit X, Y lién tiép trong day dong dang cua benzen. Dot chay hoan
toan 2,9 gam hon hop A bang luong O, lay gip doi so véi luong can. Cho tat ca cac khi
sau phan mg chay vao mdt ong up trén chéu nudc, thé tich phan khi trong ong 1a 12,66
lit & 25°C. Muyc nudc trong 6ng thap hon muc nude ngoai chiu 1a 68 mm (xem hinh). Ap
sudt khi quyén 1a 760 mmHg. Ap suét hoi nu6c bdo hoa ¢ 25°C 1a 23,7 mmHg. Khbi
lwong riéng cua thity ngéan 1a 13,6 g/cm’.

a. Xac dinh CTPT cua X, Y. Viét cac CTCT c6 thé ¢ cua X,Y. Doc tén cac chat nay.

b. Tinh % khdi luong ctia mdi chat trong hdn hop A.

Coi O,, CO;, khong hoa tan trong nudce. Lay 3 s6 1é trong sy tinh toan.

(C=12;H=1)

DS: 63,448% C;Hs; 36,552% CsHio

Bai tap 52

Hon hop A goém hai hidrocacbon X, Y déng phan. Dt chay hét m gam hdén hop A. Cho
san pham chay hip thu vao dung dich D (gém 1,8 lit dung dich Ca(OH), 0,05M), thu
dugc 3 gam két tua va dung dich E. Khéi luong dung dich E 16n hon khéi lwong dung
dich D 14 6,3 gam. Dung dich E tac dung dung dich NaOH thu duoc két tua nita.

a. Tinh m.

b. m gam hoi A & 136,5°C, ap suat 912 mmHg c6 thé tich 1,4 lit. Xac dinh CTPT cua

X,Y.

c. Cho biét:
X ddBr._ X dd NaOH, t° X, (da chtre)

Y CL,500°C Y;  ddNaOH, t°5 Y (don chirc)
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Xac dinh CTCT cia X, Y. Viét phan tng theo so dd trén va doc tén X, X1, X, Y, Y1,
Y>.
Céc phan ung xdy ra hoan toan.
(C=12; H=1;0=16; Ca=40)
bS: m =2,1g; X: xiclopropan, Y: propen

Bai tap 52°

Hdn hop X gdm hai hidrocacbon A, B dong phén nhau. Léy m gam X dem dét chay can

dung V (lit) khong khi (dktc). Cho san pham chay hip thu vao 500 ml dung dich

Ba(OH), 0,24M, thu duoc két tia mau tring va dung dich D. Dung dich D cho tac dung

v6i dung dich KOH du, thu dugc 7,88 gam két tia nira. Khéi lugng dung dich D nhé hon

khdi lugng dung dich Ba(OH), luc dﬁu la 5,84 gam.

a. Tinhm, V.

b. Xéc dinh CTPT cua A, B. Biét rang 4 thé tich hoi X ¢ cung khéi luong véi 7 thé tich
khi oxi (do trong cung diéu kién vé nhiét do va ap suét).

c. Cho biét c6 cac phan tmg theo so d6 sau day:

A H,Ni,t* (). A Cl,as, 1:1 (2) A,  ddNaOH, t* (3) . As(don chirc)
——>

B ddBr, 4 . By KOH/Ruout’® (5 B; H,0,HgS0, 80°C (6) Bj

Aj (@) 5 B; ®) A

M&i miii tén 12 mot phan Gmg. Xac dinh CTCT cta A, B va viét cac phan tng xay ra
theo so do trén. Cho biét A khong tac dung dung dich Br, ciing nhu dung dich
KMnOys, B ¢6 ciu tao dang cis.
Céc phan tmg xay ra hoan toan. Khong khi gdm 20% O,, 80% N theo thé tich.
(C=12;H=1;0=16;Ba=137)
bap $6: m= 2,24g; V = 26,88 lit; A: Xiclobutan; B: Buten-2

CAU HOI ON PHAN VII

1. Xicloankan la gi? Cho thi dy minh hoa.

2. Hiy cho biét cong thirc chung diy dong dang cua cac chit sau ddy: Xiclohexan;
Xiclohexen; Benzen; Stiren; Etinyl benzen (Phenyl axetilen); n- Hexan; Isopren;
Isobutilen; Axetilen; Vinylaxetilen.
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3. DPoc tén cua cac chat sau naay:

/\ A HC CH; CH=CH,
H,C cu, Ot Cl
CH,

4. Viét CTCT cua céc chét sau day:

a. 1-Metyl-2-isopropylxiclobutan
b. 1-n-Butyl-3-isobutylxiclohexan
c. n-Amylxiclooctan
d. Xiclopentylxiclopentan
e. 1,3,5-Trimetylxiclohexan
f. 1-Vinyl-3-alylxicloheptan
g. Toluen
h. Cloropren (2-Clobut-1,3-dien)
5. Viét phuong trinh phan tng theo so d6 sau:
X(CsHg) ddBr, Y dd NaOH Z CuO, t’ T (Andehit da chure)

A (CsHe) _ddBr, B dd NaOH C CuO tOE D (Tap chtc)

6. Co hop chét hitu co nao trong phan tir khong chira lién két doi, lién két ba ma cho duoc
phan ing cong hay khong? Giai thich va cho thi du minh hoa cho cau tra 161.

7. A 1a mot hidrocacbon. ]_:)6‘5 chay hét 1 mol A, thu dugc 4 mol CO, Vé‘l’4 mol H,O. Xac
dinh CTCT cua A. Bict rang A khong phan nhanh, A khong lam mat mau dung dich
KMnO, va tir A ¢6 thé diéu ché cac chat khac theo so do sau:

A B Br,, t”, 1:1 C (San pham chinh) ddKOH y D

N1t; 5

D CuO, t°5 E H,Njt° D H,S0,(d). 180°C . F (SPchinh) _HBrs, C

Viét cac phan tng xay ra theo so do trén.

8. A 1a mdt hon hop gdm hai hidrocacbon ddng dang lién tiép. Dot chay hét 1,68 lit hoi A
(dktc) 161 cho san pham chay hap thu vao binh dung dung dich nudc voi lugng du, thi
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khéi lugng binh dung dich nudc voi tang 17,05 gam va trong binh ¢6 27,5 gam két tia.
Con néu @6t chay hoan toan m gam A can dung 36,96 lit O, (dktc).

a. Xac dinh CTPT cua hai hidrocacbon trong hon hop A.

b. Tinh % khdi lwong mdi chat trong hdn hop A.

c. Tinhm.

d. Viét tit ca cac dong phan c6 thé c6 cua chét ¢ khéi lwong phan tir 16n trong A.

Poc tén cac cAu tao nay.
(C=12;H=1;Ca=40;0=16)
bS: 27,27% CsHe; 72,73% C4Hg; m = 15,4¢g

9. Hon hop A gdm 3 chat X, Y, Z thudc diy dong ding xicloankan: X (CxHa); Y
(CyHy); Z (CzHy,). Trong d6 x <y <z ; Z va X cach nhau k chat trong diy dong
dang. D6t chay hoan toan a lit hoi hon hop A (dktc) thi can ding b gam O,.

a. Ching minh: Ldb=3a k<x< 145

3a 3a
b. Xac dinh CTCT cua X, Y, Z va doc tén cac chat nay. Cho biét Y cho duoc phan
ung cong H; (c6 Ni lam xtc tac, dun néng); k = 2 va X, Y, Z c6 mach cacbon
khong phéan nhanh.
c¢. Tinh % khdi lugng mdi chét trong hén hop A néu a = 10,08 lit; b = 100,8 gam;
S6 mol cia Y bang trung binh cong s6 mol cia hai chat X, Z va cung dit kién nhu
o cau (b).

(C=12;H=1;0=16)
NSI 14,29% C3H6; 28,57% C4H8; 57,14% C5H12

10. D6t chay hoan toan 1,04 gam mot chat hitu co D can vira du 2,24 lit khi O, (dktc), chi
thu dugc khi CO,, hoi H,0 theo ti 1 thé tich V., : V, , =2 : 1 & cing diéu kién
nhiét d6 va 4p suét.

Xac dinh CTPT, CTCT cua D, biét ti khdi hoi cia D so véi hidro 52, D chita vong
benzen va tic dung dwoc voi dung dich brom. Viét phuong trinh phan tmg xay ra.
(C=12;H=1;0=16)

(D& TSPH khbi A, nim 2005)
bS: Stiren

11. Hon hop X gdm hai anken ké tiép nhau trong day dong dang. Dbt chay hoan toan 5 lit
hdn hop X can vira du 18 lit khi oxi (cac thé tich khi do & cing diéu kién nhiét do, ap
sudt).

1. Xaéc dinh cong thuc phan tir cia hai anken.
2. Hidrat hoa hoan toan mot thé tich X véi diéu kién thich hop thu duoc hdn hop
ruou Y, trong do ti 1¢ vé khoi luong cac rugu bac mét so voi rugu bac hai 1a 28 :
15.
a) Xac dinh % khdi lwong mdi ruou trong hdn hop ruou Y.
b) Cho hén hop ruou Y ¢ thé hoi qua CuO dun néng, nhitng rugu nao bi oxi
hoa thanh andehit? Viét phuong trinh phan tng.
(C=12;H=1;0=16)
(D& TSPH khbi A, nim 2004)
bS: 1. C;Hs. C3Hg 2.a) 34,88% i-CsH;,OH, 53,49% C,HsOH, 11,63% n-C;H;,OH
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