Chuong IV. HIDROCACBON NO
Thoi luong: 8 tiét (5 tiét Iy thuyét + 3 tiét bai tap)
A. Muc dich — Yéu cau
Kién thirc trong tAm
l. Ankan
DPdng phan, danh phap.

Phan ung thé gbc Sg,

A

Mot s6 phuong phap diéu ché ankan.

1. Xicloankan

DPodng phan: don vong, da vong (dang bixiclo, spiro). Dong phan 14p thé.

Phan tng cong ma vong 3, 4 canh. Phan ng thé goc & cac vong vira va trung binh.
Mot s6 phuong phap didu ché xicloankan.

W w e

. Noi dung bai giang

Hidrocacbon no 1 loai hidrocacbon ma trong phan tir cia ching, cic nguyén tir lién két véi nhau
chi bang Ik don (Ik o). Hidrocacbon no dugc chia thanh 2 loai: ankan va xicloankan.

e Hidrocacbon no rat pho bién trong thién nhién. Metan duoc tao thanh tir sy phan huy yém khi cac
hche (khi thién nhién) va khi dau mo (khi dong hanh). Céac ankan tir C1-C40 1a thanh phan chinh
ctia dau mo, trong thyuc vat ciing gap cac hidrocacbon no C10-C37.

Bai 1: Ankan

I. Céu tric, dong phan va danh phap

1. Khdi nigm: ankan la nhitng hidrocacbon no mach ha, c6 cong thirc chung CyHzps2 (n > 1).

2. Cdu triic

- O ankan, cac nguyén tur C déu ¢ trang thai lai hoa sp®. M&i nguyén tir C ndm ¢ tdm cua ti dién ma 4

dinh 1a cac nguyén tir H hodc C. Cac goc héa tri Xap xi 109°28". Vi du: CHy, CoHe

109 pm |‘>109 28’

sp? H

H 109°28° H

~
S
N

\\\\\

- Ddi véi cac ankan dong phan thi ciu tric phirc tap hon (tuy nhién cac thong sé vé goc hoa tri, do dai Ik,
ban kinh VA&V khong bién doi nhiéu so véi CH,). O cic ankan cao xuét hién cac dong phan ciu dang.
Dang chu ¥ nhét 13 dang syn, anti va che khuat (dd néi trong phan cdu dang & chwong triedc).
3. Déng phin
a) Pong phdn cdu tao: khi thay doi trat tu sap xép cac nguyén tir C thi ¢ ankan s& xuat hién dp cau tao.
e Khdi niém bdc nguyén tir C: khi 1 nguyén tir C IK truc tiép véi 1 ng tir C khac thi nguyén tir C
do6 duoc coi la C bac I,...Nguyén tir H Ik véi C bac I ciing dugc goila Hbac 1, ...
e Cdc dang mach cacbon:
- Céc ankan mach thing (khong phan nhanh) duoc goi 1a n-ankan (n: normal): chi gém C bac I va II.
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- Khi phan tir c6 tir 4C tr¢ 1én, ngoai n-ankan con c¢6 ankan phan nhanh véi C bac I va IV.

P

n-pentan isopentan neopentan
b) Pong phén cau hinh (dp Idp thé): khi n > 7 thi & ankan xuét hién dp quang hoc
4. Danh phap
a) Ankan khong phan nhanh
- Theo dp IUPAC, bdn ankan dau tién: metan, etan, propan va butan
- Céac ankan tiép theo: phdn nén (chi s6 lugng nguyén tir C trong phén tir) + hau t6 ,,an®

Ankan Ankyl
" Cong thuc Tén Cong thuc Tén
1 CH, Metan CHs- metyl
2 CH3CH3 Etan CH3CHo,- etyl
3 CH3CH,CHjs Propan CH3CH,CH»- Propyl
4 | CH3CH,CH,CHj3 Butan CH3CH,CH,CH,- Butyl
5 CH3(CH>)3CH3 Pentan CH3(CH3)3CH- Pentyl
b) Ankan phdn nhanh

e (Cac budc goi tén mdt ankan phan nhanh theo IUPAC

- Xdc dinh mach chinh cta phan tir. D6 1a mach dai nhat va c6 nhiéu nhom thé nhat.

A CHa CHs A 1a mach chinh vi c6 nhiéu nhanh hon
CH3—CH2—¢—CH2—(|3H—CH—CH3
B — ]
CH3 CH20H3

- Pdnh s6 Mach chinh tir dau nao phan nhanh sém hon, sao cho nhanh sé chi ctia nhanh 1a nho nhat (néu
¢4 nhiéu nhanh ma céc cach danh sb khac nhau dan t6i hai bo ,,locant* khac nhau thi so sanh hai b d6
theo tirng cap locant, chon b nao co locant nhé hon trong 1an gap dau tién).

2 AP s 6% < sa (phan nhanh sau)

CH3-CH,-C-CH,-CH-CH-CH
A AR

<—— Puang (phan nhanh truoc)

CHs  CH,CH,

- Tén ankan= sb chi vi tri nhanh + d9 bgi + tén nhanh (theo thu ty chir cai, ko tinh chit cai chi d6 boi) +
tén mach chinh. Dung dau gach ngang ndi chi s6 véi tén nhanh, diu phiy dé phan cach 2 chi sé canh

nhau. Tén nhanh cudi cung dugc viét lién véi tén mach chinh.

o o
CH3-CH»-C-CH,-CH-CH-CH -Etyl- _tri
23 S 2 54 2 R 3 3-Etyl-2,5,5-trimetylheptan
CH3 CH2CH3

b) Tén cua goc hidrocacbon no
- Nhom nguyén tu con lai sau khi bo bét mot nguyén tir H: nhom ankyl (bd 2 nguyén tir H: ankyliden, bo
3 nguyén tir H: ankin?). Tén ctia goc ankyl= tén ankan twong ng bo dudi “an”, thém dudi “yl”.
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Il.  Tinh chitvatly

1. Nhiét d soi, nhiét dp nong chay

e Nhiét d6 so6i phu thudc vao:

I. Khoi lwong phdn tir (lién quan dén chuyén dong nhiét cua phan tir)

ii. Tuwong tdc gitka cdc phan tir: Luc hat VAV: cac phan tir ankan gan nhu ko phén cuc, do do
tuong tac khuéch tan s& dong vai tro quyét dinh. Tuong tac khuéch tan phu thudc vao dién tich
tiép xtic gitra cac phan tir.

e Nhiét d6 nong chay phu thudc vao:

I. Khoi lwong phdn tir

. Tinh déi xing Cia phdn tir

iii. Luc twong tac giita cdc phdn tur (IK H, luc hut VandeVan)

Vi dy: giai thich sy bién thién t°s va t°nc trong ddy sau

Pentan Isopentan Neopentan
t°nc (°C) -130 -160 -16
t°s (°C) 36 28 9,5

2. Khéi lwong riéng va tinh tan: ankan va cac hidrocacbon néi chung hau nhu khong tan trong
nudc, tan tot hon trong cac dung méi hitu co.
1. Tinh chit héa hoc
- Pic diém chung: Ankan (parafin) twong dbi tro vé mit héa hoc & dk thuong. Ankan c6 kha ning
phan tng kém ngay ca véi HySOy dic, kiém dic, chat oxi hoa (KMnOy, K,Cr,0y, ...) va chat khir
manh (Na, K, ...). D6 1a do trong phan tir ankan chi gém cac lién két o bén viing, hau nhu khong
phan cyc va ciling rat kho bi phan cuc hoéa. Tuy nhién, trong dk ¢é xiic tdc, ¢°, ankan c6 thé tham
gia nhiéu phan tng thé, tdch, dong phdn héa, oxi héa, ...Cac phan ing cta ankan thuong xay ra
theo co ché ddng ly (co ché goc) va thudng dan téi sy hinh thanh hdn hop cac dong phan (hoic
d6ng dang khi phan cat mach) do cac 1k C-H va C-C kha tuong ty nhau vé kha nang phan ¢ng.
1. Phdan irng halogen hoa
a. Phan ieng halogen hoa ankan
- Phan ung clo héa ankan dugc thuc hién dé dang khi chiéu sang hay khi dun nong hh ankan va clo dén
khoang 200°C. Phan ung toa nhiét tao hdn hop dong phan vi tri ctia sp thé mono (gom céc sp thé H cac
bac khac nhau), d6ng thoi tao ra cac san pham di-, tri- va perclo (tuy thudc vao diéu kién phan tng). Vi
du:



> 9H2-?H-CH20H3 30%
Cl  CHjs
> CHy-CH-CH,CH,  15%
CHyCH-CH,CH, +  Cly a:gtl CH, Cl
CHs » CH3-CCRCH,CH; 229,
CHj
— CHy-CH-CHCH3 540,
CH.CI

— Nhu vay, clo héa khong cé tinh chon loc rd rang. Sp thé H bdc cao khéng phii la sp chinh!
- Brom héa ddng dang ciia metan xay ra véi téc d6 cham hon, téa nhiét it hon so véi phan tng clo hoa (do

¢6 Eq 16n), nén dé khéng ché & giai doan monobrom héa. Phan ng brom hoa c¢6 tinh chon loc cao hon clo

hoa .
CHsCH,CH; + Br, —2 _  CH,CH,CH; + CH3CHCH;
150°C ' -
Br Br
-HBr

3% 97%

e Jot héa ankan no6i chung khong xay ra vi E, I6n va phan tng nghich chiém wu thé. Vi du, phan ang
iot hoa metan xay ra khong dang ké & 300°C. G > 300°C, phan wng nghich chiém wu thé.

e Flo hoa cic ankan xay ra ménh liét tao thanh perflo, dong thoi cé sy cat mach C-C va C-H tao
thanh CF,, HF, C.... Bé giam bst knpu cua flo nguoi ta phai pha loang flo trong khi hiém & t°
thap hoic ding CoFs. Phan tng flo trong dk nay ém diu hon nhung van tao thanh dx perflo.

CoHonez  +  (2n+2)COF; ——>= CoFanea  +  (2n#2)HF  +  (2n+2)CoF,
- Nhu vay, mic @6 hoat dong F2 » Cl, > Br, » I,. Nguyén nhan la vi nang lugng hoat hoa ¢ giai doan
quyét dinh téc d6 phan ung ting tir Flo dén Tot, ddng thoi tir phan tng flo dén iot hoa, phan tng tir toa
nhiét manh dén thu nhiét.

b. Co ché phan iing thé géc (Sg)

- Phan ung thé gc theo co ché day chuyén xay ra theo 3 giai doan chinh: i. Khoi mao; ii. Phat trién mach;
iii. Tat mach (giai thich co ché Sg dua trén phén tich vi du clo hoa isopentan & trén)

c. Qui tdc thé:

- Ti 1& % mdi sp thé phu thudc vao bac va sb lugng mdi nguyén tr H bi thé dé tao ra san pham d6 (hay
n6i cach khac 13 % sp phu thudc vao yéu t knpu va yéu té xac suat). Néu goi kha nang phan tmg twong

dbi cuia cacbon bac i 1a r; (i= 1+3) ta c6 cong thirc tinh thanh phan % cia cac sp thé nhu sau:

Trong do:
o (i nir; ri: knpu tuong d6i cua H bac i
i)= . _
o(i) xnir; ni: sO lwong nguyén tir H bac i
%(i): % sp thé H bac i
%(i) %l %) %Il
—> = 2Nl - — iy :]( ) e
i [ [ I



- Quay lai véi vi du V& phan tmg clo hoa isopentan & trén, ta c6 knpu tuong dbi cua H bac I, 11 va III cua
isopentan la:

30+15 33 | 22
n:ne-m= 9 : 5 Tq -~ 1,0 : 3,3 : 44

- Nhu vay, ¢ dudi 200°C, knpu H bac | < bac Il < bac Il (nhuwng voi phan déng clo héa thi sw chénh
\éch nay khéng nhiéu nén % sp thé bi chi phai mgnh béi sé lireng H bédc twong tng)).

% Khi t° tang thi su chénh léch vé knpu giam dan. O khoang 600°C thi knpu H céc bac khac nhau la
xap xi bang nhau, khi d6 % sp thé chi phu thudc vao sb lugng ng tir H co thé bi thay thé dé tao ra
sp d6 (yéu tb xac xuat).

e Giai thich: giai doan quyét dinh tbc d6 phan ng 1a tao gbc tu do. Ning luong hoat hoa cua giai
doan tao gbc bac 111 < bac 1l < bac | (cé nén gidi thich theo d bén goc khong???) nén tdc do tao
thanh ching cang lon.

H H
Hzc':{c!)—CHz—CHS < (CH3)2(|:?éch-§—H < Hé\’C C-CHs

2. Phdn #ng nhiét phdn (tu doc)

e Khi dun néng ankan 1én khoang 300-400°C (t6i 800°C v&i metan), cac phan tir ankan van khong
bi phan huy. O nhiét do cao hon hodc c6 mit chat xuc tac thi xay ra phan Gng dé hidro hoa va
phan g bé gay 1k C-C goi la phan tng cracking.

a) Phan itng dé hidro héa
- Phan g tach hidro ap dung cha yéu véi ankan c6 phan tir khéi thap. O t°cao, c6 mit chét xt kim loai,

cac ankan C,-C4 bi tach H tao anken tuong (rng.

o

CH3-CH3 CH2=CH2 + H2

Pt, t°

CH3-CH2CH2-CH3 CH3CH=CHCH3 + H2
- Ankan > Cs ¢6 thé tao xicloankan, tir Cg-Cg c6 thé tao ra aren.
xt, t°
CH3(CH2)3CH3 E— + H2

CH3(CH,5)4,CH; Lto» + 4H,
- San pham thu duoc 1a hdn hop nhiéu hidrocacbon. Trong CN, ngudi ta tach riéng ching ra dé lam
nguyén liéu san xuat cac hoa chit khac.
b) Phdan wng cracking
e Phan ung cracking nhigét
- Khi dun néng trén 500°C, mach C cua ankan bi bé giy tao thanh hdn hop céc ankan va anken vai 6
nguyén tir C nho hon ankan ban dau.

t° o
CieHas —_— Ci6-mH34-2m + CmHom m=2+15



- Thanh phan va ti 1& sp phu thudc vao t° va thoi gian phan ang: thoi gian va nhiét do cang cao thi mach
C cang ngan. Vi du:

CHa(CHp)eCHs —100900°C 4 CH, + CH,=CH, + CHsCH=CH, + CxHy (x<6)

15% 40% 20% 25%
- Trong CN héa dau cua thé ki XX, ng ta dung pp cracking nhiét dé tao ra hh ankan va anken tir Cs + C1g
dung 1am xing dong co dét trong.
% Co ché cracking nhiét: cracking nhiét xay ra theo co ché géc. Khi cracking n-ankan, ¢ giai doan
dau, moi Ik C-C bi bé giy véi xac suat nhu nhau:

—>  CHy(CH,)sCH, + CHjs

—>  CHs(CH,),CH, +  CH,CHjs

CH3(CH,);,CH; — . ]
> CH3(CH2)3CH2 + CH2CH2CH3

— CH3(CH2)26H2 + .CHZCHZCHZCH3
Céc goc ankyl R’ tao thanh c¢é hai huéng chuyén hoa chinh:
*. Chuyén mgch:
R+ CHgCHy),CH; —>= R-H + CHCH(CH,)sCH;
* Phdn cdt p: cac géc ankyl dut 1k C-C ¢ Vi tri f so voi e doc than) tao thanh mot anken va mot

goc ankyl khdc.

.o B han cat .
CHyGHCH,CHy(CH,) CHy  —PMaM B o1l GH=CH, + ‘CHy(CH,),CHs

. o 3 3 .
CHyGHCH,CH,CH,CH,CH; —PRaN AR o1 _GH, + CH,CH,CH,CHy

Sy tit mach xay ra khi hai goc gap nhau.
e Phan {mg cracking xtc tac: cracking xuc tac dung aluminosilicat thién nhién hoic tong hop, chta
khoang 75 + 90% SiO,, 10 + 25% Al,O3 d3 tam axit (thudng 1a HF). Cracking xuc tac thuc hién ¢
400 — 500°C. San pham thu dugc chira nhidu ankan, anken phan nhanh va mét luong dang ké
xicloankan va aren.
3. Phdn #ng oxi hoa (tu doc)
a) Phan ing oxi héa hoan toan (phan irng chdy)
b) Phan irng oxi héa cat mach cacbon
- O nhiét d6 cao, c6 mat mudi coban hay Mn(OAC),, ankan bi 0xi hoac cat mach bai O, « tao thanh hdn hop
axit ankanoic:

Co(OOCCH;),
CH3CH20H20H3 + 02 > ZCH3COOH + Hzo
170-180°C, 500 atm 50%
(o]




- Céc axit béo mach dai dung dé san xuat xa phong duoc diéu ché béng pp cit Mach céac ankan phan doan

Cas — Cao.

(CH;COO0),Mn
100-150°C

RCOOH + R'COOH + H;O

RCH,-CH,R™  + O,

- Axit ankanoic tao thanh dwoc chuyén hoa thanh mudi tan trong nuéc va duge tach ra khoi cac ankan
chua phan ang.

IV.  Diéu ché va ing dung

1. Diéuché

a. Trong cong nghiép

e (Cong nghiép khai thac cac ankan tir cac ngudn thién nhién nhu mo khi thién nhién va dau mo.
- TUr khi thién nhién va khi mé ddu, ng ta thu duoc chu yéu 13 metan va mot luong nhé etan, propan va
butan...
- Ddu mé thudng chia cac ankan tir C; dén Cgo. Bing pp chung cit phan doan, ngudi ta thu dugc cac
phén doan s6i khac nhau c6 chura ankan va cac hidrocacbon khac.

b. Trong phong thi nghiém

e Phuwong phap giir nguyén mach cacbon

+ Céc dx halogen ciing c6 thé chuyén hoa thanh ankan twong Gng duéi tac dung ctia Hy co xtic tac:

2RX + H, _PdBaCOs | ogn +  2Hx

+ Céc hidrocacbon khong no cling bi khir thanh ankan twong tng

RCH=CHR' + H, — N RCH,CH,R’
<100°C

e Phuwong phdp tang mach cacbon
- Téng hop Wuyec: ding dé tong hop ankan d6i xtng don gian
2C,Hsl + 2Na ——=  n-C4Hiq + 2Nal
- Téng hop Konbo: diung dé diéu ché ankan C;-C4 Dién phan mudi kim loai kiém cua axit
monocacboxylic trong dung dich nudc:
RICOONa + RZCOONa + H,0 J€MPMN o1 4 2CO, + 2NaOH + H,
anot catot
o . o
RCOO~ - e — RCOO 2H,0 + 2 —= H, + 2HO
RCOO —= R + CO,
2R —> R-R
N6i chung pp nay ciing chi ding dé tong hop ankan ddi xung.
- Téng hop Corey — House (quan treng!):

1Y Li 2
Ri_x DL (R"),CulLi R—X_> R1-R2
2) Cul -R,Cu, -LiX

- Co magie (it dung!):

ete
R'Mgx + R&X — R-R?2 + MgX;



e Phurong phdp giam mach cacbon: dung diéu ché cac ankan mach ngén tir C;-C4 (pp Duma). Cét
khan mudi kiém hoic kiém thd cua axit cachoxylic véi voi toi — xut s& thu duoc hop chit co sd
cachon giam di 1. Phan tng téng quat:

RCOONa + NaoH —229. RH + NaCO,

"
- Phuong phép nay cho hiéu suat tt khi R 1a —CH3 va CgHs-.
2. Ung dung: tu doc
e Lam nhién li¢u
e Lam nguyén liéu trong san xuit cac hche, cong nghiép san xuat phan dam.
- Tir metan diéu ché axetilen, fomandehit, CO+H,, metanol...
- Cracking ankan trong dau mo: duoc etilen, propilen,... dung trong tong hop etanol, etilenglicol, glixerol,

- Refoming ankan C6-C8 dugc hidrocacbon thom.
- Oxi hoa cat mach ankan mach dai duoc axit ankanoic dung trong tong hop xa phong.
e Ung dung khéc:
- Dung moéi hitu co: n-hexan, ete dau hoa.
- C20-C35: dau goc pha ché dau nhon, mé& béi tron.
- Ankan ran (parafim): ding trong y duoc,...
Bai 2: Xicloankan

l. Khai niém: xicloankan 13 nhiing hidrocacbon no mach vong. Phan tir xicloankan c6 thé co
mot vong hoac nhiéu vong. Dang don vong c6 tén 1a monoxicloankan (hodc xiclan), va c6
cong thirc chung C,Hz, (n > 3).
1. Céu tric, dong phan va danh phap
1. Cdu tric
e Xiclopropan (CHy)3
- Sirc cang Bayer (St cing goc): 1a sirc cang tao ra do su léch goc Ik so vai goc lai hoa sp* Ba nguyén tir
C cua xiclopropan cling nam trén mot mat phang, CCC= 60°. Ca 3 ng tir nay déu ¢ trang thai lai hoa sp3,
gdc gilta céc tryc obitan lai héa 1a 109,5°, néu su xen phu xay ra dang hudng thi s€ tao ra mot stc cang
Bayer rét 16n (a= 27,5°), do d6, Ik hoi bi uén cong, tao ra lk o hinh qua chubi. Vi thé sy xen phu khong
hiéu qua va 1k trd nén kém bén viing

115° 109 ppm o= L 1095 - W]
H %, H 2 ’ n
>

- Ngoai ra, do ca 6 Ik C-H déu ¢ dang che khuat, c6 sirc cing Pitzo nén vong xiclopropan rat kém bén.

> Sitc cang Preloc/sirc cang qua nhan: lyc ddy do cic nhom nguyén tir & vi tri Ik a trong vong
xiclohexan.
e Xiclobutan (CHy),



- o léch goc: o= 9,7°. Stc cang goc kha 16n, vi thé su xen phu giita cac obitan sp® dé tao vong
xiclobutan 14 kém hiéu qua. Twong tw nhu & xiclopropan, Ik 6 C-C ciing bi uén cong hinh qua chudi.

- Néu vong phang thi ca 8 Ik C-H déu cing ¢ vi tri che khuit va xuét hién stc cing Pitzo. Khi vong
xiclobutan gdy gap thi giam sirc cing Pitzo nhung lai 1am ting sirc cang Bayer. Két qua khao sat cho thay

vong xiclobutan ludn bién ddi giita cac dang gy gap qua dang phang.
H . H JHOH ! ]
HMH ~ TN A
¥ HH HH H H H
H
- Su giy gap la rat it. Thuc té ¢6 thé coi vong xiclobutan 1a ¢ dang phang.
e Xiclopentan (CHy)s

- Xiclopentan ¢ dang khong phang dé giam stic cing Pitzo, con stc cing goc khong dang ké vi goc CCC~
108°. Xiclopentan ton tai & dang phong bi va dang nira ghé. Xiclopentan bén vé mat nhiét dong, AHp= -

76,5 kJ/mol.

e Xiclohexan (CH,)s
- Cdu dang cua xiclohexan: khong phai dang vong phiang do C lai hoa sp®. Cau dang bén 1a dgng ghé
(ngoai ra con c6 dang thuyén, dang xoin, dang nira ghé, ...). O dang thuyén, ca 8 Ik CH & vi tri che khut,

ddng thoi c6 luc day VAV cia 2H ¢ 2 mili thuyén nén ciu dang nay rat kém bén.

!

99%
e Luu y vé cach vé cdu dang ghé:

1. L 2/ 3. [ 4. ST 5 o~

e Dang ghé ¢é cdc déic diém cdu triic sau:
- O dang ghé, 4 nguyén tir C2, C3, C5, C6 (twong tu C1, C2, C4 va C5; C3, C4, C6 va C1: nghia 1a cac
nguyén tir C nam trén cac canh déi dién song song) tao thanh mot mat phang.




57V 3 4 3‘ 2
4

- Ba nguyén tir C1, C3 va C5 ndm trén mot mat phing (va tao thanh mot tam giac déu); 3 nguyén tir C2,
C4 va C6 nam trén mot mat phang khac song song voi mat phang trén va cach mat phang trén 50 pm.
- C6 mdt truc ddi xung bac 3.
- Pé dam bao goc lai hoa tir dién thi hai lién két C-H & mdi ng tir C ciia vong dinh huéng nhu sau: mot 1k
C-H song song véi truc dx bac 3 cua phan tir (d6 1a truc di qua trong tdm ctia AC1C3C5 va vudng goc voi
mp chtra 3 ng tir C nay), Ik C-H nay la Ik ,,a* (axial) (cach vé: Ik a va 2 1k C-C cua cung mot ng tir C tao
goc ti!); Ik C-H con lai hudng ra phia ngoai vi cua vong, goi la 1k bién, ki hiéu 1a ,,e* (equatorial) (cach
ve: ell C2C3, e2 | C3C4, 31 C4CS5, ...).

- Ngay ¢ t° thuong, cac cdu dang cua xiclohexan ludn chuyén d6i cho nhau: cdc Ik a chuyén thanh Ik e va
nguroc lai (& t° thuong, tbe do chuyén giita 2 cau dang Ion nén ko phan 1ap dugc chung: mp (135) & trén
chuyén dong xubng dudi, mp (246) & dudi chuyén dong Ién trén).

e

- Khi vong xiclohexan ¢ dang ghé, cac nhom thé 16n (cong kénh) & Ik e s& bén vitng hon khi cac nhom d6

sl
'4_

o lk a.

- Khi nhém —CHj3 ¢ vi tri a thi c6 stic cang Preloc (strc cdng qua nhan) véi 2H cling & vi tri a.
- Pdi V6i cac dx thé cua xiclohexan, ciu dang ma cac nhom thé Ion & 1k e thuong bén hon khi ching & 1k
a (tuong tac 1,3-a,a: twong tac qua nhan, tuong tac Preloc).
e Dan xudt mgt lan thé: xem vi du & trén.
e Ddn xudt 2 lan thé: nhém thé cé kich thwdc \én hon wu tién chiém Vi tri e 13 vi tri it chiu tuong
tac khong gian voi cac phan con lai caa phan tr.
11:

cis va trans-1,2
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cis va trans-1,3; cis va trans-1,4:
2. Déng phin va danh phdp
a) Dong phén: xicloankan cé thé cé dp cau tao va dp ciu hinh.
I. Déng phén cdu tgo
- Pp mach cacbon: khac nhau vé cach thic phan vong/dd Ion cua vong. Vi du: C4Hsg c6 hai dp mach

cacbon (dang mach vong).

AN

- Danh phap: + chon mach vong 1a mach chinh.
+ Panh sb tht tu sao cho nhanh c6 s6 tha tu nhé.

— Tén=s6 chi vi tri + d bdi + tén nhanh + tén hop chat mach vong

1
6@; 1,3-dimetylxiclohexan
5
CH

- Pp nhém chirc: monoxicloankan va anken la dp nhém chirc cia nhau.
ii. Dong phén ciu hinh (dp 1ap thé): xicloankan c6 thé c6 dp hinh hoc va dp quang hoc.
e Vong 3,4 va 5 canh co thé coi 1a vong phang. Néu hai nhom thé cing phia c6 dp cis, khac phia co
dp trans (danh phap cis-trans thuong duoc sir dung véi vong xicloankan). Pong phan nao c6 yéu
t6 khong trung vat anh s& c6 dp quang hoc.

CH; CHy CHs : CHa
, CHs | HsC
cis-1,2-Dimetylxiclopropan trans-1,2-Dimetylxiclopropan

e Vong 6 canh:

- Trudng hop ¢6 2 nhom thé: hai nhom thé nay c6 thé & dang aa, ee, ea va ee.

Pecalin ton tai & hai cdu dang cis- va trans- (xem & trén).
1. Tinh chit vat Iy: tu doc
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IV.  Tinh chit héa hoc

e Nhdn xét chung: tinh chit hoa hoc cua xicloankan va ankan c6 nhiéu diém twong ddng. Chang

han, xicloankan ciing tham gia phan tung thé géc trong nhiing diéu kién giéng nhu ankan. Tuy

nhién, giita ankan va céc xicloankan vong 3 va 4 canh ciing c6 nhiing diém khac biét.

1. Phdn #ng cgng me vong 3,4 canh

e Xiclopropan tham gia phan (tng cong m¢ vong nhu anken:

+Br2

+H,
Ni, 80°C
+HI

— >
CeHs
AlCl;, 100°C

/N —

BrCH,CH,CH,Br
CH3CH,CH,
CH3CH,CH,l

CH3CH,CH,-CgH5

e Xiclobutan chi tham gia phan (thg cong mo vong véi H, & t° cao hon so vai xiclopropan va khong

¢6 phan ng véi cac tac nhan con lai.

] o+ h N,
120°C

CH3CH,CH,CHj;

e Céc vong tir 5 canh tré 1én khong co stic cing ndi phan tir 16n nén tham gia phan @ng giong nhu

ankan mach ha. Chung chi bi hidro hoa mé vong ¢ t° rat cao (> 500°C) khi c6 xuc tac.

2. Phdn u#ng nhiét phén

-0 t° cao (> 500°C) va c6 mat xuc tac (Pt, Ni, ...), xicloankan bi dé hidro hoa thanh hidrocacbon thom.

Phan tng nay duoc s dung trong phuwong phap reforming nham ting chi s6 octan hoic dé san xuat

hidrocacbon thom (benzen, toluen, xilen, ...). Vi du:

-

@
o4

PYSIiO,
— >
500°C

> 500°C
<500°C

> 500°C
<500°C

AR

- Khi ¢6 AICl3 (hay AIBrs xuc tac), xiclopropan bi dong phan héa thanh thanh propen, cic xicloankan

khac dong phan hoa thanh vong 6 canh bén hon.

AICl,
A 80°C

AICl,

@

25% 75%
O AICI, ;E>
D

3%

12
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V.  Piéu ché va ing dung

1. Diéu ché
a) Trong cong nghiép
- Xicloankan cé trong dau mé (30 + 60%) dudi dang vong 5, 6 canh véi cac nhanh tir 1 dén hang chuc
nguyén tr C, ngoai ra con cé cac polixicloankan 2,3,4 hodc 5 vong (hidrocacbon naphtenic hay naphten).
Khi chung cAt diu mo, nguoi ta thu dugce cac xicloankan vong 5,6 canh ¢ phan doan s6i 60 - 90°C. Tu
phan doan nay, tinh cét tiép theo c6 thé thu duoc xiclohexan, metylxiclopentan, ... ding trong cong
nghiép.
b) Trong phong thi nghi¢m

e Doéng vong dan xuat dihalogen bang Na, Zn:

Na (hay Zn)
-NaBr (hay -ZnBr,)

Br(CH,),Br (CH2)n

Phan ng cho hiéu suat tét khi n=5,6; hiéu suat thap khi n= 3,4; rat thap khi n > 6.

e Diéu ché xeton vong roi khir:

S
co
7N\ chung kho 77N\
(CH,), /Ca —  » (CHp), C=0

co

o)
o
COEt

/ EoNa . O HHO® N Zn + HCI N
(CH,), ——— > (CHp)n | ——% = (CHp), C=0 """ » (CHp), CH,

cog EOH T N CHCOOEt  g)HTa N N
I
o)

e Céc phuong phap riéng didu ché vong 3 canh: Cong cacben vao anken (phan ‘ng Simmons-
Smith) hoic di qua hop chat co magie.

HSCZ-, \\\C2H5 Zn-Cu
P § + CHyly —————  HC,"y (1 CoHs

H H ste H H
H5C2 H
) s Zn- .
= +  CHyly —ntcu g HsCz““/A\' &
ete
H CyHs Ho CaHs

2. Ung dung
- Hidrocacbon naphtenic 1a thanh phan rat quan trong trong nhién liéu dong co va dau nhon.
- Xicloankan trong dau mo 1a ngudn nguyén liéu qui cho tong hop hitu co, chiang han xiclohexan tir phan
doan s6i 60 — 90°C 1a nguyén liéu quan trong trong tdng hop nilon-6 va nilon-6,6. Xiclohexan va ddng

dang con duoc ding dé san xuit benzen, toluen va xilen.
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