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LOI NOI PAU

Cudn sach Hp chit hitu ao hidrocacbondugc bién sen theo ®i dung dia
chuong trinhdao ko k¢ chinh quy mén ét nayd bac dai hoc va caoding da dwoc
giang cay trong nhéu nim ¢ truong Pai hoc S pham —Pai hoc Ba Ning.

Noi dung cwén sach §m cé 4 clrong: Hidrocacbon no; Hidrocacbon khéng
no; Hidrocacbon tm; Hidrocacbon thién nhién. Sawbinthuong cé ndt s cau i,
bai tip cho sinh viénu giai nham ding & thém cac Kin thic vé ly thuyét.

Cubn séach la tai §u hoc Bp cho sinh vién cac chuyén nganh héa &r pham,
héa drgc, héa sinh mdi trong...; lam tai [éu tham klio cho can & lam cbéng tac
giang cay, nghién ¢u khoa lc, cho cac & vién cao hc, nghién @u sinh cac chuyén
nganh hoéa éc.

Trong qua trinh bién aa chic chin con nhéu thiéu sot clra thit lam hai long

ban doc; Chuing toi &t mong nln dugc nhitng y kién déng gépdé hoan thén hon.

Tac ga



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com
CHUONG 1. HIPROCACBON NO

Hidrocacbon la tén chungia tt ca cac lyp chit hiru co ma thanh pin phan i
chi chira hai lai nguyén 6 1a cacbon va kro. Hidrocacbon |a ning hop chit hitu co
don gian nHit.

Dya trén o s ciu tao hod hc, co tié phan hirocacbon thanh rifmg laai sau:

- Khi mach hidrocacbon la nch hy, ta c6 cac la hidrocacbon no (ankan),
hidrocacbon cha no clira cac lién Et d6i (anken), hidrocacbon ch no clira cac lién
két ba (ankin).

- Khi mach hidrocacbon la rch vong, ta cé cac 40 hidrocacbon vong no
(xyclo ankan), hirocacbon cha no clira lién Kt ba (xyclo ankin), bp chit thom
chira nhan benzen trong phan(aren).

1.1. Ankan, givi thiéu metan
1.1.1. Daydéng ding metan.dong phan
1) Daydong dang metan
Ankan thwc loai hidrocacbon mach hy, trong phantt chi c6 céc lién & C—C,
C—H nén @i la hidrocacbon no hay compla parafin (do co it aivic trong cac pin
ung hoa lc).

Coéng thrc chung la: GH,p.o hay H(CH)H.

Khi n = 1,d6 1a hidrocacbonion gian nhit: CH, duoc goi 1a metan.
n = 2: ta cO etan ;.
n = 3: propan ¢Hg
n = 4: butan ¢H .

Nhu vay, moi khi ting n thém mt don vi, tadugc mot hidrocacbon no @i chi
khéac chat dung tréc mot nhém CH goi 1a nhom metylen.

Toan [ cac hdrocacbon no mch hy khac nhau trong thanh @ phan @ boi
mot boi sb cadc nhdm metylendp thanh daytong dang aia metan.

2) bong phan

a)Cau trac @ia ankan

-Cong thic phing:

Trong phant ankan, cac nguyér tcacbondéu c6 lai hoa spnén phanit duoc
biéu dien bing duong zicAc.

H H, H,
/C G /C Hs C C
c c N N
c H,C c CH
2 H,
Dé don gian, ngroi ta ch biéu dién mach cacbon #ng duong zizic, 4n cac nguyén

tar cacbory goc con hiro khéngduoc biéu dign.
2



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

CHLCH,CH,CH,CH,CHCH, = . S S O\

n_heptan

Céc ankan c6 nhanlirg dugc biéu dién trong tr.

></\AA/D

2,2 _dimetyl heptan 3 etyl hecxan

Néu cac nhom thkhong plai 1a hidrocacbon phi ghi r6.

2 clo_3 metylbutan 2,2 _diclopentan

- Cong thrc khong gian:
Cau tric khéng gian gay raobciu tric tr dién cia cacbonduoc biéu dién theo
hinh & dién.

C

N

Néu 4 nhém th déu gidng nhau ta cé hinlirtdién déu, rfu cac nhém thkhac nhau
thi hinh tr dién < léch.

b)Ybdng phan

- bong phan éu tao:

Ankan c6dong phan gu tao ladong phan nach cachon. Bt dau tir butan GHyo 1a
xuat hién dong phan ¢ mach cacbon

H, H, H
H,C C C CH, H,C ——C ——CH,
n_butan izo butan

CH,
Khi sb nguyén i cacbonang thi $ dong phaning Ién &t nhanh.
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Sénguyéntcacbon: 1 2 3 4 5 6 7 8
S6 ddng phan: 1 1 1 2 3 & 18

- bong phan éu dang:

Ngoai cacddong phan éu tao & trén, ankan c@dng phan éu dang la do ki ning
quay xung quanh liénék dc.c. Cacddng phan éu dang throng dugc biéu dién & md
hinh Bp thé: phdi canh va newman.

Do kha ning quay xung quanh liérékC—C véi cac géc quay khac nhau nén cé vo
s6 dong phan. Song ngi ta ch quan tamdi hai cang: dong phan che kHit cé ring
lwong cao nit vaddng phan xen&co ring lrong thip nhit.

-Cong thirc phbi canh: béu dién ar phan b nhom tié ¢ hai nguy@nit cacbonda
chon theo lrdng duong chéotw trai sang phi.

CH,

Néu cac nhom thtring nhau ta céamg che khét, ifu nhém tlé sau @m giita hai
nhom ti¢ trude ta cé dng xen K.

- Cong thirc chéu Newman: phanitduoc nhin @c theo lién kt C—C. Cacbon sau
che khit cacbon trdc biéu dign bing duong tron con cacbonubsc & giaodiém aia
cac nhom th. Cac nhém thtrang nhau 1a che kit con cac nhém tho gitra goc da
nhau @i la xen & hay kim ham.

CH,

H3C H3

Hj

1.1.2. Danh phép
-Bén chit dau daydong dang mang tén @ co tinh clit lich si:

CH,;: metan GHe: etan
CsHg: propan GH1o: butan.
-Tir @6ng dang thr 5 tro di, tén ndi chat xuat phat & tén chir sd Hilap twong tng +
an:
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CsHyo: pentan GH14: hecxan
C;H16 heptan GH.g: OCtan
CyH50: nonan GoHoo: decan

~-Tén ghc: néu bot di mot nguyén i hidro tir moi phan tr ankan ta & thu duoc mot
goc hidrocacbon nouong ang gi chung la ankyl. Témcthé cia mbi goc xuat phat fr
tén dia ankanitongtrng nhrng d6i dudi an thantiudi yl.

CH,—: metyl GHs—: etyl.

2) Danh phap bp ly

- Chon nguyént cacbon c6 #c cao nht trong du tao phan & 1am cacbon trung
tam mang tén métanah lueot goi tén cac gc chung quanh nguyéir tacbondd, gc
nho trudc, goc lén sau va cbi cling 1a métan.

H3C_E_CH3 Trimetyl metan
CH,
H H
H4C El ¢c’—c’—cn, metyletyl-n-propyimetan
CoHs

-boi khi, c6 thé chon nguyén i cacbon trung tdm métan khonganthiét phai la
nguyén & cacbon co #ic cao nht.

H,4C

\ i, /CH3

CH=——C —CH diizopropylmetan
H4C CH,
Do d8, cach gi hop ly d6i voi hydrocacbon no congjla danh phap métan.

-Truong hop dac bigt, co tié chon hai nguy@ntit cacbon kn nhau lam trung tam
etandé goi tén ndt hidrocacbon no.

H4C | | CH, hecxa metyletan

3) Danh phéap géc t¢ IUPAC

Dé goi tén ankan, danh phap IUPAT ra mbt s nguyén ic sau:

- Giir nguyén tén g cac ankan ting khéng phan nhanh theo cac ténlich sr va
tén @i xuat phat tr chr Hilap.
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- Giir nguyén tén g mot sb ankan c6 u tao izo hdic neo nlr mot s ankan sau

day:
(CH;)CH—CHa: izo butan
(CH;),CH—CH,—CHsa: izo pentan
(CHs)4C: neopentan

(CH;),CH—CH,—CH,—CHjs:  izo hecxan

- Béi v6i ankan phan nhanh, eh mach chinh la rach cacbon dai ré.

- banh $ thu ty cacbon trong ach chinh sao ch@hg $ chi vi tri cac mach nhanh
la nhd nhit va phii theo thr ty ting din hay gam din tir diu naydén dau kia. Cac &
trong ot day duoc coi la nlb nhat khi trong ddy cé & dau tién ntd hon so \6i sb
tuongng trong day kia.

Nguyén fic nayduoc ap ding khéng ph thuoc vao tn chit cac nhom té

-Trong mach nhanhdi c6 nhanh nb thi ding phii danh $ tha ty trong mach nhanh
bat dau tr nguyén i cacbon dinh vao msh chinh.

H H, H, H,
H4C C C C C CH,
1 2 3 4 5
SR TS O O T O SR SO TR (O
| ) \9} v ) v |\ v ) )
313T2111058H76143213
CH
|-|3c/ \CH3

5 izopropyl_7(1,2_dimetyl pentyl)tridecan

-Khi goi tén an‘kan phan nhanh, c& tpoi tén c;éc nhanh theoatrty A, B, C hdic
theo tht tu ting din tinh phirc tap cia nhanh, cbi cung la tén ankaing Wi mach
chinh.

1.1.3. Tinh clét vat ly

Trong phant ankan gm nhiing lién Kt khong phangc, sr phan 16 cuadién tich
la d6i xirng. Dodd, thng cac mémen phanmrc bing 0. \Ay, trong tac quan tng trong
ankan & tong tac Vanderwaals.ubng tac nay ph thuoc vao dén tich tép xac va
khoing cach gta hai phantt. Vi vay, khi phan & cang én thi lyc twong tac cang
manh. Thrc nghém da chirng minh Eng nhét do s6i va nhét do ndng clay caa ankan
tang theo chiu ting ala $ nguyén ir cacbon trong pharirt Theo kinh nghim, tir mot
s ankan thp, réu mach aia phan i ting thém mt nguyén & cacbon thi nk d6 soi
cia ankaniang I&én 20dén 30°C.

Trong thrc #, 4 ankandau tir métandén butan 1a nting chit khi ¢ nhiét do thuong.
13 ankan @p theo (G d&én C,;) la chit long, tr ankan Ggtra di 1a chit ran. Cac ankan
c6 mach cacbon phan nhanh d&m soéi thip hon cac ankaniong phan co mch
cacbon khéng phan nhanhb 8hanh cang nbi thi nhét do sbi cang thp va nhit la
khi cac nhanky cung ndt nguyénir cacbon.

Ankan khéng phanuz nén tandt trong dung méi khéng phamre, khéng tan trong
nudc. Ankan thp & tan trong wou, cac thanh gim cao khé tan. Ankanédan trong
éte, trong cac lBbcacbon khac va trong cadrixuit halogen.

6
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Ty trong aia cac ankanihg |&n khi phanit lvong ting nhrng khéng qué 0,8 g/cin

O trang thai Kt tinh, mach cacbon @a cac ankan ﬁmg c6 dang zizc, cac nguyén
tr cacbon @m trén ndt mit phing con ‘goc hoa itithi ¢in bing goc @a tr dién déu.
Trong tinh ti¢, cac pln tr nay sip xép song song thanhrg bo cach nhau b
khoang cach né.

1.1.4. Cac plong phapdiéu ché

Théng throng, cac phong phapdiéu ché cac p chit hitu oo dugc chia lam 2 lai:
phuong phap céng ngép va plrong phap phong thi nghin. Hai phrong phéap nay cé
nhitng diém khac nhau saday:

- Phrong phéap céng ngép: theong thu niin mot khdi lugng lon hop chit véi gia
thanh thp trong khidé phrong phap phong thi nghm cn thng hop mot vai trim
gam, ndt vai gam hac it hon va khdng quan tansitgia thanh sn pham va thyi gian
dé tong hop.

- Phrong phap cong ngép theong chon cach thu nin hop chit sao cho in lgi vé
viéc tan dung day chugn cong ngh va thiét bi. Vi vay, phrong phap cong ngép chi
c6 y nghia Wi cach thu nin mot hop chit nhat dinh. Trai ki, phuong phap phong thi
nghiém quan tandén viéc sr dung cho @ mét loat hop chit cung lai véi nhau.

1) Phvong phap cong ngbp.

a) Ngubn thu nfin chinh éa ankan la khi thién nhién vawmo

Trai qua hang tdu nim, cac cht hiru co phrc tap cia dong vat va thrc vat da
chuyén hoé thanh &n hop ankan cé thanh ph tir 1 chodén 30, 40 nguyé@nitcacbon.

Khi thién ch chra nHrng ankan né (c6 phani luong bé) 75% métan, 15% étan,
5% propan, pin con hi la cac ankan caoom va nhéu chit khac. Diu mo c6 thanh
phin ankan ptic tap hon. Bing phrong phéap chng cit diu mo, nguoi ta tach lai
ankan ra kbi nhau vaduoc tng ding ©ng réi trongdoi sbng ding nhr céng nghdp.
Céc ankan 1a khiuoc sr dung dé lam cHit d6t, ankan éng dung lam nhiéndu cho
cacdong @, ankan cao dn dang diu dung lam céit bdi tron, nhra duong, cac ankan
ran dung lam én.

Tir cac ankan cao, codkiéu ché ankan thp bing cac phn tng cracking.

Coaney —L25KIN0 O CuHypsy Cin-m)H 2(0-m)

b)Phrong phap dng hyp tir cacbon oxit CO

Cho Bn hyp cacbon oxit va ko nhiét do 200°C va ap séit caodi qua xuc tac la Fe
(hay Co) thi thutugc hdn hop ankan §m chi yéu la cac ankan ach thing va ndt it
ankan mch nhanh.

nCO + (2n+1)|—b—> CnH2n+2 + nHzo
2) Pheong phap phong thi ngém
a)Phrong phap éng hop khéng thaytdi mach cacbon cht bandau
- Hydro hoa anken va ankin.
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CoHan. HZ'Pt(Pd’NI)b CoHanso

CnHZn HZ,PI(Pd,NI): Cn|'|2n+2

Trong thrc & nguoi ta hay ding Né nhiét do trén 106C
-Khtr din xuat halogen Bng kim laai trong mai tirong axit.

RX + Z7n +H —» R—H+ it o+ X

-Khtr cac dn xuit khac nhau ¢a hidrocacbon nh cac dn xuit halogen, ancol, cé
thé la c axit hing axit iafic & nhiét do cao:

RX + 2HI — R—H + HX + I,
R—COOH + 6HI — R—CHjs + 2H0 + 3b

Phan ttng naydé diéu ché ankan cé rch cacbondn.
-Thuy phan lyp chit co kim hay khr hod cac & xuit halogen bng tac nhan

grinha RMgX:
CHons1Br + Mg — CyHon+1MgBr
GH2naMgBr + H,O — CiHans2 + MgBr(OH)

b)Phrong phap lam gim mach cacbon badau
Phrong phap kim néng chy hay phrong phapbuma: @t khan mai kiém haic
kiem tho caa axit cacboxylic i voi téi xut £ thu dugc hidrocacbon cé ach cacbon
giam di mot nguyén i so Wi axit cacboxylic.
R—COONa + NaOH- R—H + NaCO;

c)Phrong phap éng hyp 1am ting mach cacbon badau
-Phan tng Hng hop Vuyée (Wurtz):

2R—X + 2Na — R—R + 2NaX

Néu diing hai lai dan xuat halogen c6 §c khéac nhau taésthu dugc hon hop ba 4n
pham:

3RX + 3R'X + 6Na— R—R + R—-R + R—R’ + 6NaX

- Phan tng dién phan dungidh mui axit: phan ang Kolbe:
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[RCOOTNa*

anot/ \3 catot
Na 120 NaOH + 1/2 HZT

RCOO

l-co2

R+ C02

l

R+R —> R—R

Trong #it ca cac plrong phap tréntay, phrong phap hird hoa anken co y
ngha nHit vi phan tng tén hanhdon gian (chi cin khidy anken i hidrd ¢ ap sit
vira phii va mt luong xic tac nb ta € thu dugc mot ankan c¢6 khung cacbondgig
anken barau), nguyén ku ré va ¢ thu nkin bing nhéu phrong phéap khac nhau.

Khtr hoa lop chit co kim ciing 1a ndt pheong phap cé v ngh thrc t# 16n vi cac
ankyl halogenua&dangduoc thu ntin tir cac lyp chit khac. Tuy nhién, trongubng
hop yéu @u diéu ché mot chit naodé ma co th sir dung G hai phrong phéap thi nén
chon phin tng hidrd hoa anken vi ndon gian va cho hu st phan ang cao bn.

Phan tng Vuyéc chi cé y ngliadiéu ché hidrocacbondi xing.

* M6t s pheong phapdiéu ché métan:

- Tir cacbua nhém:

Al ,C; + 12HO — 4AI(OH); + 3CH,
-Tu sunfua cacbon:

CS + 2HS + 8Cu— CH, + 4CuyS
-Tu axétat natri:

CH,COONa +NaOH — CH; + NaCQ0;

1.1.5. Tinh clét hoa hpc aia ankan

Trong cu tao phan & caa ankan, chco hai lai lién két C—C va G—H. P06 la
nhitng lién Kt cong hod tr khéng phanec. Kha ning phin ang aia cac lién &t nay
néi chung la it kém. Dodo, cac ankan thhién mst phan naodé tro vé mat hoa hc
nén tudc day ngroi ta goi ankan la parafin (it auc hoa lvc). Tuy nhién, ankan ¢h
tro d6i véi cac tac nhan ion mhcéc baaz, cac axit vo 6 trung tinh va céac & oxy hoa
trong dung éth nrge. Tréi ki, chdng pln ung trong ddi dé dang i nguyén & va
cac dc tr do vi sr phan ét di li cac lién Kt C—H doi hoi mot ning hrong qué én, sr
phan &t lién kit C—H dic trung boi sy phan ét dong li. Va ankan khong cé kming
két hop V6i hidré néndugc goi 1a hidrocacbon no.

1) Phdan sng thugc lién két C—H, phdan i#ng thé

a) Phan tng halogen hoa

- Nghién @ru phan irng clo hoa metan:
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Han hop khi metan va clowbi tac ding aia anh sang @ nhiét do (250+400C)
thi chung & tac ding manh kt véi nhau ao thanh phanit metyl clorua. Metyl clorua
c6 thé tiép tuc tham gia phn tng clo hod4o metylen clorua. Rim tthg co ti¢ tiép tuc
xay ra to triclometan (clorofoc) hix tetraclo metan (cacbon tetraclorua).

CH, + Cb — CH;—Cl + HCI
CH;—Cl + C, — CH_Cl, + HCI
CHCl, + Cb, — CHCE + HCI
CHCl, + CL — CCl + HCI

Nhu vy, khi clo hod metan cé &nh sang xic t&c¢hsl dugc hdn hop 4 $in ptam:
métyl clorua, metylen clorua, clorofoc va tetrapletan. G 4 chit naydéu la nhing
chat coung ding V& mat ki thuat.

Ta nhin thdy phan tng clo hod metanay ra Wi nhirng dic tinh: khéng tac ehg
véi nhau trong béngdt va ¢ nhiét do thap. Phin ang & dang xy ra trong bongdi o
nhiét d6 cao (256C) haic ¢ nhiét d6 thuong khiduge chiéu sang. Nu phan ung dugc
khoi mao king anh sang thi c6 hang ngan phaénretyl cloruadugc tao thanh khi
phan tng Hp thu mot photon &nh séng. Khi céamlugng nho oxy thi ¢ do phan tng
s& giam di mot khoang thyi gian va thi gian nay ph thuoc vao lrgng oxy co trong
phan ang.

Vi phan ttng xay ra Wi diéu kién cé anh sang va rétj halogen Bp thu ning krong
nay ch cé thé phan lidong li thanh gc X', khéng c6 kh ning phan li thanh ion vi
phai can mot ning hrong cao bn. Do d6, phin tng »ay ra theo o ché gbc S &
nguyén & cacbon no.

b) Phinng nitro hoa

Ankan khoéng phn tng Wi axit nitric dac ¢ nhiét do thuong, khi nang nlét do 1én,
HNO; dic $ oxy hoa chm cac ankan®gay lién Kt C—C va cho én ptam chinh 1a
cac axit cacboxylic.

Tuy nhién, dung axit nitric lodng va&ti hanh phn ang ¢ nhét do cao, ap sit cao
thi cé té nitro hoaduoc ankan:

a0
RH + HNO, 110140C,Pca0=

NO, + H,0

Phan tng ding xiy ra theo o ché goc thuong kem theo @ phim oxy hod ét
mach, dod6é ngoai én pham the gitr nguyén mch cacbon con cé&s plam mach ngin
hon

CHsCH,CH; + HNO; ——» CH;CH,CH,NO, + (CHg),NO, + CH;CH,NO, + CHyNO,
15% 40% 10% 25%

¢) Phan tng sunfo hoa

10
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Tuong tr nhu axit nitric, cac ankan khong phaeng Wi axit sunfonicdac ¢ nhict do
thuong. Cac ankan khiun nong i axit sunfuric nc khoi (oleum 15% S©ty do) 43
bi sunfo hod irc tiep tao ankansunfo axitu tiénd cacbon B 3:

CH,
H Hy | H»
H3C_C_C _CH3 + H2804—> H3C_C_C _CH3 + HQO

CH3 CH3

Trong thrc t#, nguoi ta throng khdng dung sunfo hoartr tiép bing H,.SO, dic ma
hay dung phn trng sunfo clo hoa @ sunfo oxi hoa.

d) Phin itng sunfo- clo hoa
Khi cho SQ va clo cling tAcuhg Ién ankar 20 + 30C c6 chéu sang Bng dén tr
ngaai hodac co nt chat khoi mao la peoxit tasthuduoc san pham la ankan.

cl, —AS o ach
R——H + C|2 — 3 R+ HCI
R+ 302 —_— R_SOZ

0,
R—S0, + Clp — 5 R—S —cI + CI

Pé tranh #o ra ntirng sin plim phu (R—CI) ta dung @ SO, va throng dung ¥ 16
la 2:1. Khi thy phan dn xuat ankansunfo clorua cé aoh cacbon kha dai ¢m 10
nguyén & C) bing NaOH 8§ thu dugc mubi sunfonat la nting chit c6 tac dng #y rira
tét. Vi vay, phan ing sunfo clo hoa ankan c6 y Aigtthuc t la dé tong hyp cac cht
tay rua:

0,
R—S —¢CIl + 2NaOH —— > R——S04Na + H,0 + NaCl

e) Phin tng sunfo oxy hoa
Khi cho SQ va oxi Wi ty ¢ 1:1 tac @ng wi ankan c6 rach 6+8 nguyénit cacbon
& nhiét 6 20+-3FC ddng thyi chiéu sang Bngdén & ngaii s& thudugc sunfoaxxit.

R—H + S0, + 0; — 3 R—50,H

Sir sunfo oxi hod ting cd tit tién hanh khi c6 it anhydric axetic nimg phii tién
hanhé nhiét do 45°C va dri 4p st 15+18 at.

2) Céc phin g thugc lién két C—C
a)Phin tng d6t chay va oxy hoa

11
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O nhigt @6 thuong, oxi va cac dit oxi hod khac (& nhirng cHit oxi hoa manh nhr
axit cromic va kali pemanganatdu khéng tac dng wi hidrocacbon no.

O nhiét d6 cao, hirocacbon no chay trong khéng khiatahiét va phat sang.
Phrong trinh pln tng dt chay hoan toan mhsau:

2C,Hypey + (3041)0, — 2nC0, + 2(n+1)H,0 + 20Q

Phan ung d6t chay la pln ¢tng quan tpng aia ankan, thong xay ra Wi mot hon
hop ankan, &n ptim cia phin @ng khéng quan ¢ing song yu t quan tong la nhét
nang nén ankaduoc sr dung lam nhién Bu rt tot.

Tuy nhién, trong niing diéu kién thich typ, c6 tié thuc hién phan tng oxi hoa
ankan Bng oxi khéng khi hic oxi nguyén chit 5 thu duoc cac lyp chit hitu oo co
chta oxi nhr ancol, adehyt, axit cacboxylic v.v... Vi khi oxi hod metan img
khéng khi droi &p sit thuong ¢ nhiét do 400+600C v6i x(c tac la niv oxit S thu
dugc andehyt formic, co 4p st 150 at, nhit do 400C s thu duoc chi yéu la
metanol. Oxy hoa cac ankan aaohé rin bing khong khi 100+136C c6 miit 0,3%
KMnO, 3 xay ra sr bé gay lién Kt C—C va cho céc axit béo cao. Cacpling trén
déu &p ding trong céng nghp ché bo m& nhan 4o, xa phong v.v...

b)Phan tng nhét phén va cracking

Cac ankanuong déi bén vitng Wi nhiét cho 6i khoang 300+408C (metan c6 th
bén t6i 900PC). Trén khang nhit do nay, cac lien & C—C trong phantt c6 thé bi bé
gay ko thanh niing phani nho hon. O 1000C, cac ankanitphan hy thanh C va H.

Tuy thudc vao nhét dé phan tng ta phan ki: phan tng nhiét phan (trén 65C) va
phan tng cracking (a6i 650°C).

Cracking (crack: &gay) co 2 phong phép: cracking néii va cracking xuc tac:

+ Cracking nhit: tién hanh trong pha ki nhiét 46 60°C dugi ap sit thuong
haic trong phadng ¢ 550C va ap st vai chuc atmostphere. 4 phim 1a Fbn hop
cac ankan va anken céaah ngin hon do nhéu phan tng xay ra rbi tiép nhau héc
xay radong thoi.

Vi du:

Cracking nhit hecxa@ecan GgHs4:

CieHzs —  GHig + GgHig
CgHig — GHip+ GHg
CHyp — GHg + GH,
CHio — H + GHs

V6i metan, khi khéng cé xuc tac cééthén ti nhiét 6 90PC. Khi cé xuc tac,
& nhiét d6 nay »ay ra phin ang:

CH, =—= cC + 2H

Khi CH, di qua thach anh nungio toi 1000+1206C trong thyi gian ngdin 0,3s
s3 thu dugc sin pham: axetilen, étilen, buten, & nhiét d6 16n hon 1200C ch thu
dugc la axetilen:

12
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2CH, === C,yH, + 3H, -9lkcal

+ Cracking xUc tac: cé ¢htién hanho nhiét do thidp hon cracking nhit
(450+500C) van tbc phan tng nhanh bn va sn ptim %t hon (xing). Xuc tac throng
diung: cac lai nhdm silicat thién nhién Ko tong hyp nhr zeblithe héc
aluminosilicat.

Trong phn trng craking xuc tac, bérach phin tng k& gay nach con xy ra sr
ddng phan hoa chéy cac hirocacbon mch thing thanh édu tao phan nhanh. &
phim thuduoc co krong hidrocacbon cha no it fon cracking nhit.

c)Phin itng Wi diazo metan va keten

| | Hy

R—C—H + CHN, —— R——C—C —H + N,

Vi du:

HyC——C —C ——C —CH; + CHoN, —2 H,C—C —C —C —C —CH; + N,

H Hy H, Hy Hy
+ H,—C——C —C —CH; Hy——C —C——C —CH,

CH, CHs

1.1.6. CHt tiéu biéu CH,

Thanh pln chinh @a khi thién nhién 97+99% metan. Metdimg c6 trong khi 8l
mo (39+85%) hay trong cac d¢rthanda. Hon hop metan va khong khi khiag lra £
nd rat manh. Metan ang duoc tao thanh dos phan hy yém khi cac batong, thrc vat
dudi tac ding aia vi khuan haic c6 thé dugc tao thanh khi kit khi cacbonic:

cCo + 4 — CH, + 2HO

1) Céac plvong phapdiéu ché metan

a)Tong hop tir Cva H

Bat tia hra dién gitra haidién arc cacbon trong khi HsE tao ra nét lwong nho
metan cung vai drocacbon khac nhetan, axetilen...

12000 oy . :
C + 2H2 —_— 4 (1,25@) t+ It etan + QHZ

Khi ting ap st thi $ ting hiu suit thu CH,. Khi c6 mit xic tac vas nhiét o thip
hon:

13
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C + H2 —_— CH4

O 300°C, can ling hu nhr dich chugn sang phi (90% CH;) va& 800°C can king
lai dich chugn sang tréi (4,4% CH.

b) Khir cacbon oxit va khi cacbonic

Cho Bn hop khi gdm cacbon oxit va kro haic cacbonic va kiro di qua xuc tac
bot nikens 250+400C:

CO + 34 — CH + HO
CO, + 4H — CH, + 2HO

¢) Thuy phan cacbua kim o
CAl, + 12HO —  3CH, + 4AI(OH)

Ngoai ra, co th thuy phan cacbua kim # khac nhr: cacbua berili, thori, urani,
mangan.

d) Bi tir cacbondisunfua vadong kim laai
Bing cach cho &n hop khi hidro sunfua, bi cacbon sunfuai qua Cu nungio s
thu dugc khi métan vaong | sunfua.

cCS + 2HS + 8Cu — CH; + 4CyS

e) bi tir axetat natri va voi toi xut
DBun néng Bn hop axetat natri & voi tbi x(t cé the thu dwoc khi CHy:

CH,COONa + NaOH — CH; + NaCG0s

Phrong phap nay cé thdung trong phong thi ngim dé diéu ché mot lwong ntd
CHa,.
“Ngoai ra, trong thc t, nguoi ta ¢6 the diéu ché CH, bang cachi phan va réc trong
ham xay co dp day kin.

2) Tinh chdt vasing dung

Metan la not khi\khc‘mg mau, khéng mui, it tan trongde, chay i ngon hra mau
xanh nht va tai nhieu nhiét nén dung lam khi nhiérgli.

D6t metan trongtiéu kién khdngdu khéng khi trong niing thiét bi dic biét 5 tao
ra cacbord dang ot than mn.

CH, + G — C + HO

Bot than 1& nguyé&ndu quan tong dung lam ciit don trong cté hoa cao su.

Cho metan vadi nuéc di qua >ch tac nike 85FC < thu dugc hon hop hidro va
cacbon oxit dung lam nguyérui tong hyp.

14
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CH, =—= C + 2H

Cho KBn hop sin phim di qua xic tac & oxit & 400°'C, CO $ chuyén thanh CQ
tach CQ thuduogc H, dungdé tong hpp amonic.

Metan ding dugc dung lam nguyéndi tong hop axetilen,diéu ché cac dn xuit,
axit xianhdric.

Tinh cHit hoa lc cia metanduoc tom &t nhu sau:

—> CHCI metyl clorua
Cl, —> CH,Cl, metylen clorua
—> CHCl; clorofom

— CCl, tetraclorua cacbon
0 — CH3;0H
CH 2 raeou etyllc
4 L » HCHO formandehyt
V,05, 300C
NH3+ O, HCN axit xyanhydric
—

muc in, ck hod cao su

—> H,—> NHj3

1.2. Phan ng thé theo ar ché goc: Sk va kha niang phan ing
1.2.1.Pdic diém aia o ché gic Kk

Nét dic treng aia cac hirocacbon no 1a tham gia fahung theo o ché géc Sy,
trong d6 nguyén & hydro dinh vao cacbon nduoc thay ti¢ bing halogen hay fi
nhom nguyénit khac. Quan tmg hon ci 1a phin tng halogen hoa theayahé gbc.
Ngoai ra, con cé rilng phin tng thé khac ding theo o ché Sz nhur nitro hod, sunfo
clo hoa, tr oxy hoa.

So d6 cac plan tng theo o ché gbc tr do ():

R—H + xy —= RX + RY
XY: halogen, S@Cl,, RsC—OCI, CCkBr, CF;l.

Phin tng xay ra khi c6 chéu sang hac cé mit chit khoi mao 1a cac peoxit.
1.2.2. @ ché phdn #ng
Phan ung thé theo @ ché goc S conduoc goi 14 phan tng day chugn (hay
phan tng chdi) 1a phan ang xay ra qua nhiu giaidoan ma trongié giaidoan nay lam
sinh ra nfing trung tdm c6 khnang phin tng manh dé gay ra cac pin tng tiép theo.
bay ding la ptan ttng dac treng cho ankan.
- Giai doan tao ghc — giaidoan khoi mao:

15
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cl, AS hay 200-408C_ o (1)

O giai doan (1) »ay ra do & ph& W phan tr clo thanh §c tr do dodé cin mjt
nang hrong dé pha W lién két. Nang hrong d6 duoc cung ép bing sr chiéu sang hay
sr dun néng. Gce tr do CI ciing nhr cac gc tr do khac co ki ning phin tng rt
manh va dodd n6 tim cach & hop v6i mot e dé lam day [op 8 e @a minh.bé dat
duoc didu d6, gic CI can phii va cham voi cac nguyéntt hay cac phanitkhac. & va
cham véi goc ClI khac co xa&c i rit bé vi mng do caa chiingd mot thoi diém bt ki
rat it. Sr va cham giira ¢ic tr do CI véi mot phan t clo ch din i sy thay d6i mot
gbc tr do nay Bing mbt gbc tr do khac:

Cl  + Chb — Cl:Cl + Cl

-Giai doan phét trén mach:

Cl + RH > R + HCI (2)

Nguyén tr clo vsi mot electron ¢ do hat dong nhr mot goc tr do, tin cdng vao
lién két C—H aaa ankan rai dan dén viéc tao gbc tr do mvi (giai doan 2). G R méi
sinh ra @ing trong tr nhu gc clo tréc day, tim cach landay 16p € ngoai cung #ng
su va cham voi cac phanit khac hac nguyénir khac. & va cham nay ch cé y nglia
véi Cl, vi tao thanh ankyl clorua va CIGic tr do mbi sinh ra naydi tham gia vao
phan ang (2), tép theo la pan ang (3). Qua trinhdp di I3p lai nhiéu lan tao ra nhéu
phan tr ankyl clorua.

Nguyén t clo c6 tté tan céng vao phanrtankyl clorua ni tao thanh, cho Bt géc
tu do khac 1aRCI r6i thanh ankyl diclorua:

RHCI+ CI — '‘RClI + HCI
RCI + CICI - RCL + Cl

Phan tng ar thé tiép dién chodén khi o thanh &n phim thé hoan toan cac nguyén
tor hidro dia ankan.

- Giai doan tit mach:

Tuy nhién, cac qua trinh tré&ay xay ra khong phi 1a vinh aru vi ar va cham aia
cac @c tr do Wi nhau, tuy it it nheng VAn c6 thé xay ra va co th dan dén ar mat di

cua ¢oc ty do:
X o+ X — Xy (4)
R+ R —» Ry (5)
R+ X —— RX (6)
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Trong phn tng trén, giaidoan quyét dinh tc do phan tng la giaidoan hinh
thanh gc R (xay ra it cham). Géc R 1a mot tiéu phan trung giaduoc hinh thanh
qua tang thai chugn tiép: [R...H.. X].

Trang thai chugn tiép nay c6 th chuyén vé& chit bandiu hay ¢ phia @n
phim. Giaidoan nay la than nghich.

Giai doan tiép theo, gc R tuong tac Wi X, qua tang thai chugn tiép:
[R..X..X]"

Su chuyén tir R dén trang thai chugn tiép la thu nhét nhung tr trang thai
chuyén tiép dén sin phim 1a tai nhiét manh. Dod6, giaidoan nay 1a té nhiét.

Giai doan tit mach ding |a giaidoan toa nhiét.

1.2.3.Anh hweng qia ciu tao dén phan #ng thé Sg

Trong phin tng Wi propan @a clo, gc n-propylduoc tao thanh khi tachti 1
hydro Hic , izo propyldugc tao thanh khi tackdi mot H bac 2. Ta nén thiy rang trong
phan & propan c6 6 H4r 1 va 2 H Bc 2 nén xac it va clam aia Cl véi cac lai
hidro nay la 6:2 (3:1) cé ngh la n-propyl clorua: izo-propyl clorua la 3:1. ity
trong thrc € ty 18 nay 1a 1:1 (45:55)Piéu nay co ngta la ki niang phin itng aia
izopropan §p 3 bn n-propan. Va dhdugc giai thich bing ning rong hait hoa E
dungdé tach H fc 3 ntd hon rit nhiéu so \6i H bac 1. Va ngoi ta da di dén két luan
rang khi ning tham gia pin tng halogen ho&ma cac nguyénitH dugc thayddi theo
day sau:

Hhicl<HHKWc2<HLUkc3

Kha ning tham gia pin ung khac nhauua cac lai H trong ptin tng halogen hoa
dugc giai thich dra vao tang thai rang lwong vado ben cia cac gc tr do trung gian
hinh thanh. Vi pfn tng theo o che¢ goc nén tr izopentan hinh thanh caéagtu do:

HsC " H H
HsC 3 |
\CH C—CH \C—C ‘Kf?%H | —
. : C-—C—CH
/ /] | ?
H,;C H,C H
H H

Phan tich so sankéiéu ting siéu lién bp giita cac electrod cia cac lién kt C—

H vai electron tr do trong 3 §c tr do trén va Hiu ung +l cia cac nhém # co thé

dua ra nfin xét: tang thai ring rong aia ghe 111 1a thap nhit (co sr lién hop cia 8

electrond vai electron & do) nén Bn nhit va & hinh thanh nft, saudén goc 11 (co sr

lién hop cia 4 electrord véi electron tr do) va cii cung la @c | (chi cO sar lién hop

cua 2 electrord vai electron tr do). Dodé ta c6 tat tu Sip Xep vé d6 bén va kh nang
hinh thanh ga céac gc tr do nhr sau: ic 3 > Hic hai > ¢ nhit > CHy

Su phu thude aza kha ning phin itng & vaods bén cia ¢bc cacbo  do trung

gian beu hién rat ré & cacddng ding aia benzen. Pim tng halogen hoa toluerix ra
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dé hon metan &t nhiéu. Trong etyl benzen, izdpropyl benzen va cac ameyizen
khac, nguyéntt hidro ¢ vi tri anpha thhong c6 kh nang phin tng cao nht.

CoHs—CH, CgHs——C ——CH,
H |
HooH

1,0 4,0 0,31

Do 1a doanh hrong lién lyp +C dia goc phenyl laming dé bén cia gc tr do
sinh ra ling cach ndt nguyén i hidro anphaAnh hrong aia nhém th trong trong
vong benzen pharﬁrttoluenden kha nang phin tng clo hoé (th Sg) tuan theo ptiong
trinh Hammet @ hop V6i & haic 87) véi p=-076. Diu (-) & p ching © nhom ti
day electrond nhan tlom lam ting khi nang phin tng va nguyénit halogen cé tinh
chat electronphin &tin céng vao tri giau nit do electron bn.

Vi vay, trong pln ¢ng halogen hod cacind xuit halogen @a ankan (cac
halogen c6 u tng —I) nhirng nguy@nit hydro ¢ cang gn nhém tié halogen thi kh
nang phnang cang gim.

Quy luat nay c6 tinhdng quéat va apuhg duoc cho @ cac axit cacboxylic va
dan xuit cua chang.

1.2.4. Hod lac Igp thé ciia phin ing Sk

Trong phin tng clo hoa butan, cés phim thu dugc 1a sec-butyl clorua cé
nguyén t C, bat dbi:

Tuy nhién, tic nghém ching minh &ng sec-butyl clorua |1 & hop cht
khéng quang ha. Bai vi, ¢ giai doan 2, dic CI tachdi mot nguyén & H bic 2 &o
Sec-butyl radical. Nguyérnirtcachon trong & tr do ic nay c6 lai hoa 8pGiai doan
tiép theo 1a hinh thanh liénék C—CI, gbc CI c6 th tin cdng t hai phia éa mit
phing chra obitan lai hoa SpXac sit tin cong vao hai phiaie mit phing nhr nhau
nén ko ra ndt lvgng ing nhau cacasm phim quay trai va quay phdo d6 goc quay
cia &nh sang phanrc bi triét tiéu nén Bn hop sin phim thudugc khdng quang hab
va ta @i 1a bién thé Raxemic.

1.2.5. Anh hwéng aia tac nhan

Phin ¢ng clo hod Au tién hanh qu& manhéli co tré xay ra rd. Bé tranhdiéu
d6, ngroi ta throng cho ar ankan hac pha loding clo ing nito haic cho Bn khi vao
dung moi bng.

Phin tng brdm hoa ankanéti hanh trong tr clo hoa nkrng thre € yéu hon va
it dwoc ap aing hon.

Phan ng iot hoa ankan la qua trinh fimunghich:

R—H + |, = 3H,0 + 3}
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Trongdiéu kién theong, phin tng ¢6 khuynh héng chuygn dich \é phia trai tai

tao ankan. Mdn cho pfin (ing chuyn dich \€ phia pfii tao ra din xut iot can diing
cac cht oxy hoa mnh nhr axit iodic HIO; dé tach HI ra kibi hdn hop phan ang:

S5HI + HIO,

3H,0 + 3,

Phin ung flo hoa ankanithan ché do phin rng xay ra manh gt giai phong HF
va CF, va cac én pfﬁm phan hy khac va tieong Két thac king sr nd. Nguy&n nhan
co ban aia phin tng thé flo manh It 1a do ring lrong o thanh éa HF va @a lién
két C—F rat cao.

\ \ + HF + 103 kcal/mol

Nhiét phan li lién ¥t C—C hbing 58,6 kcal/mol néné&lam phan hiy cac
hidrocacbon.

1.3. Xycloankan

La loai hidrocacbon vong no. &dic diém ciu tao, n6 gbng ankané chd trong
phan t chi co lién Kt don C—C va G—H va n6 khaay chd c6 ciu tao mach cacbon
la vong kin. Do c6 vong kin trong phanrnén ry sinh nhéu dac diém moi dac biet 1a
phuong dién hoa &p thé.

Xycloankan bao §m céac lai chira mjt vong hay nhiiu vong. Lai mot vong no cé
céng thrc phan & chung 1a GH,, (n>3). Laai nhiéu vong: co th 1a vong bi rac hay
vong nagrng 1. CAc vong gi 1a ngeng i khi chdng c6 rt hay nhéu canh chung. Cac
xycloankan cé nidu vong ngng tu cé t 1& hidro it hon so \6i loai mot vong nén cé
cbng thrc phéan & khac GH,,

1.3.1. Danh phéap
1) Xycloankan khéng mang nhong th

~Cac xycloankan khdng mang nhoné throc goi tén nhr ankan trong ing (dra trén
s0 cachon trong vong) ang cach thém dh xyclo vao tngc tén ankan. Vi
xycloheptan, xyclo octan.

2) Xyclo ankan c6 mang nhongth

C6 hai cach @ tén xyclo ankan c6 mang nhonéth

+ Céach 1:dém £ nguyén & C trong vong va trén nhomélankyl kn nhit. Néu
nguyén & C trong vongtong duong hdic I6n hon $ nguyén ¢ C trén nhom té thi
coi hop chit 1a xycloankan cé nhém éhankyl con ngoc lai 1a ankan c6 mang nhém
thé 1a xycloankyl.
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(D Dttt
metyl cyclopenta L-cyclopropyl butan

-V¢i xycloankan mang nhom érankyl, G dugc chon la cacbon mang r]héméth
cac nhém th con hi dugc ddnh $ theo nguyénat tong cac 6 thir tu la nh nhat.

G, L

1,3-dimetyl cyclohecxan 1,5-dimetyl xyclohecxan (sai)

6
2-6ty|-1,4-dimgtyl cyclo heptan  1-etyl-2,6-dimetyl cycloheptan 6-etyl- %sgl)dlmem cycloheptan
(sai)

-Khi ¢6 nhéu nhom tié ankyl khac nhau cé cing cadlnh $ thi € uu tién theo
mau thir tu A, B, C.

CHj, CHj
1 2
2 _CaHs CoHs
5 3
4 3 4 5
2-etyl-1-metyl cyclopentan 1-etyl-2-metylcyclopentan
(sai)

-Néu c6 s hién dién caa halogen, coi chiing omhém ankyl trong caclianh $

thir tu.
2 CH3 1 CH3
1 2
1-bromo-2-metyl cyclobutan 1-metyl-2-bromo cyclobutan (sai)

3) Danh phap cis — trans trong xycloankan
20
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Nhiing xycloankan céit hai nhém th tré 1én, du hinh trong ddi cua hai nhém th
naydoi vaoi nhaudugc xacdinh ting danh phap cis — transiéic tén @ia xycloankan.

Me Me
/g\ Br>©<H
H H H Et
Cis-1,3-dimetyl xyclobutan trans-1-bromo-3-etyl xyclopentan

4) Danh phap xycloankan réui vong
Mot sd polixycloankanduoc goi tén théng tirong.

CO 47 &

decalin Norbornan basketan

Goi tén theo IUPAC:
-Xacdinh $ vong: $ vongduoc suy rai so ndi ¢oi C—C phii cat dut dé thuduoc
hop chit mach hy. Luc d6 danh phapéshat dau bang bixyclo, trixyclo, tetra...

>

tetra xyclo

trixyclo

bixyclo

CA

- Xéac dinh $ vong cacbon #m gira haiddu cu (diém ndi cac vong). &
nguyén & cacbon nayduoc viét giira hai du ngaic [] cach nhau & dau chim va
duoc xép theo thi ty tir I6n d&én nhd. DI khi, & bén plai cau, ngroi ta thém hai conds
cach nhau & diu phiy phia bén trénia nhing con § naydé xacdinh \i tri cacbon
tai hai dau cia cu nay.

- Panh $ cacbon: cadiu ciu duoc danh $ thir tw nho nhit. Vong kbn duoc danh
s6 uu tién. $ nguyén t C co trong hp chit dugc viét lién sau du ngaic theo
cachgi tén hyp chit ankan. Cac cacbon mang nhéré titén ¢ thong vong éing dugc
goi tén hyp chit ankan. Cac cacbon mang nhén ttén 1 théng vong éing duoc
danh $ thir tw theo quy ¢ nhd nhit nheng wu tién sau cac nguyét € dau cu.
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L 2
3
2 6 3 1 8 __cl 101 2
y B
9 r
3
g 4 7 7
4 5 8 5
bixyclo[3.1.0]hecxan 8-cloro bixyclo [4.2.0] octan  4-hromo-9-m etyl trixyclo[5.3.6:".02%)decan
5
6/\4
8 7 3
7 8 >
4
7 3 4 1
5 5 3 ’
10
60 1 7 6 ¥ 12
bixyclo[2.2.2]octan trixyclo[2.2.1.02%heptan tetraxyclo[7.3.1.6/13.071% tridecan

1.3.2.Péng phan
Mét hop chit vong @m céc lai ddng phan saday:
1) bong phan do g thayddi sé nguyén# cacbon éa vong

Vi du: CsHyg
CHj CH,

2) bong phan do s thaydsi cdu tao aia mech nhanh

CoHs

(ep)
@
w

o

CH,

H3C CH3 C2H5 CH3

3) bong phan do s sip xép cac nhém thkhac nhaw cac v tri khac nhau
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CH
-
R R'
H4C CH, R
CH,

4) pong phan hinh bc

CHy

CH, CHi

Cis
trans
CH,

5) Pong phan quang dt
Xuat hién khi trong phanit c6 cacbon ft déi.

H H
6) Bong phan du dang

A v/ B

1.3.3. Céac plong phapdiéu ché
1) Phvong phap cong ngbp
Tir dau mo, ta 6 tie thu nHin Mot s6 hop chit vong nhe: xyclohexan, metyl xyclo
hecxan, metyl xyclo pentan... Caandxuat caa xyclo hecxan cé thdiéu che bang
cach hytro hoa céac &h xuit cua cac dn xuit benzen.

2) Céac plrong phéap éng hop

Muén diéu ché cac xycloankan ngyi ta throng xuit phat fr cac yp chit khong
vong, king phin tng khép vong. Pin ung throng tién hanh @ dang va cho B st
cao khi ao thanh cac vong 5 va @rth. Viéc tao thanh cac vongsh haic nhd hon
thuong tién hanh kho kin va cho hu suit thap.
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a)Vong hoéa cacah xuat ankan

Hy
C —Br CH,
/ /
(HC) +o2Na —,(1,0)_ |+ 2NaBr
SN, \CHz

H,
H Hy
CH,Cl + 2Na —— c —cC + 2NacCl

Phan tng tién hanh theoe ché Vuyéc.
C6 thé thay natri kim lai bang ot kém.

H
2 CH,

c —cl
H2C< + Zn — HZC/ + ZnCh

\
c—ocl CH,
H,

Dung phin ¢tng trong tr dé diéu ché xyclobutan, xycloheptan mhg Wi hiéu stit
thap.

b)Cong cacben vao anken

N\ N2, |
U t CHNy ——— | \>N LT >CH2 + N,
— C
/N /N \
c)Phin itng quang hoa
L» + CoO
¢ =—0
HC =—=C —R HC——CHR
” 2 ||
HC:C_R HC——CHR
H

d)bime hoa céac kdrocacbon khéng no
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c
t0 + |
2H,0 =—=C—=—cH, — M C=—=C—cCH, H,C

e)Nhiét phan mii cua axitdicacboxylic

Khi chung cit khan méi canxi dia axit adipic (nach 6 cacbon)&thu dugc mot
xeton vong la xyclopentanon. Cé&tbhuyén hoa @ dang xeton nay thanh xycloankan
trong ung bing nhéu phrong phap khac nhadon gian nhit 1a cach ki bang hon
hdng k¥m trong axit clohidric (ptiong phap Clemmensen).

Ha 00 Hy
Hl——C—C Hal ——C'
| ta ——= | _t==0 + caco,
H,C —C —C H,C —C
00 H,
46— e
2 ZnlHg+ HCl MaC™C0
| 0 + 4[H] Y - | /CH2 + H,0
HaC —¢ HalNT) e

2 H,
C6 thé &p ding phrong phap nayté diéu ché cac vong to bin.

f) Kht céc lop chit thom

Ni,190°C,25 at

g) biéu ché xyclopropan

Xyclopropan 1a cht khi, c6 kh ning gay médugc dung 6ng rai trong gii phau,
khéng c6 ki cho @ thé va khdngdé lai hau ching. Puoc sin xuit bing phin tng
Gustabcon:

H, Ho  Hy  Hy
(l—C¢ —C=—CH, * HBI —— Cl—C —C —C —8r
H

Hy H, H
Cl—oC —C¢'—C —8r * In —> v + ZnBrCl

1.3.4. Tinh clét vat ly
Sy thaydéi nhiét do séi, nhét ¢6 ndng clay caa xycloankan @ing tuan theo quy Ai
nhue ¢ ankan. Tuy nhién, néti do s6i va ndng ciy cia xycloankan caodm ankan
trong &ng ot it vi ankan cé tinhdn do hon lam cho s t6 hop mang leéi tinh thé
kho khin hon va trong tac gira cac phanitcang kho ktan hon.

25



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

1.3.5. Tinh clét hoa hpc
1) Tinh clat chung

+ Cac xyclo ankan céac tinh no trong tir nhe cac ankan. Chung tham gia caéamph
tng thé nhe halogen hod, nitro hod. Tuy nhién, cac xycloankémg ntd chi yéu la
xyclo propan va #h xuit lai c6 dic tinh khéng no, vongédma ra dé tham gia cac
phan tng dng.

+ Tinh chit ho& lc cia cac xyclo ankan khongdpi thién dn din tuan ty nhu
trong cac daytong diang khac. Ching cé &b sb tinh chit dic trang phu thuse vao du
tao aia vong. Vi 4y, cac xycloankamugc chia thanh 4 nhom: nhém vongon(Cs,
C,4), nhém vong thong (G, G, C;), nhdom vong trung binh ¢€C,,) va nhém vong
lon (>Cyy).

2) Tinh clat riéng
a)Tinh chra no @a cac vong ni

+ Xyclo propan tac ghg Wi brom ngoai anh sangantroi cho gin phim odng
khéng vong:

Br, —— B o o o Br

C

H H H
| ~ ; 2 2 2
C

+ T&c ding wi axit iot hidric khi dun néng cho n-ropyl idua:

H

c
|>(:H2 + Hl —— H,C c c
H,C

+ Tac ding Wi H, c6 xuc tac 1a Né 80°C tao ra propan.

Ni,80°C H
[:::> + H, HyC ——C ——CH,

+ Cho xyclo propadi qua AbO; & 10PC né § dong phan hoéb ra propilen:

D Al,04,100°
—_— > ch—(l:‘l ——CH,

+ Xyclo butan c6 kh ning phin tng kém fon so \6i xyclo propan. N6 khéng tham
gia phain tnhg my vong khi tac dng wi halogen, hidro halogenua. Vong n@ ma khhi
hidro hoa c6 xuc taé 120°C:

Ni 1200 Hy Hy
+ H, ——H,c——C —C —CH,
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+ Céc dn xuit cua xyclobutan cé khuynhudng chugn thanh vong 5anh:

Hy

C
. . HC
H,C C C OH axitoxalic \
| | _— || CH, + H,0

H, xyclo penten

b) Tinh &n vitng aia cac vong 5, 6anh

Nhom clorua va bromua gay ragohing ddng phan hoa xycloankan lam cho vong
c6 the m¢ rong ra hac thu kep lai.

Vi du: & 30+80)C, wi xtc tac 1a AIC}, xyclohecxan & chuyén hoa thanh metyl

xyclo pentan.
_ Al
30- 800

Phan ttng khéng tn hanh nit chiéu hoan toan & phia pli. Phan @ng dat trang
thai can Bng khi thuduoc 75% xyclo hecxan va 25% metyl xyclo hecxanudlylai,
néu di tir metyl xyclopentan tatmg thudugc hon hop twong tr nhu vay. Vay, khi co
mit nhdm halogenua, @@ hai hirocacbon nay tét lap mot trang thai can ing. Cac
can king hoa bc khdng ph thusc vao clit xic tac va ¢ ché phan rng ma cl phu
thuoc vao tinh Bn nhit dong aia @ hai thanh phn. Hon hop can ling thuduoc
chirng © rang vong 5 va 6amh c6 tinh Bn gin nhr ddng nkit.

Két luan nay \in dang Wi trudng hyp can ling gira metyl xyclo hecxan véimetyl
xyclo pentan va xyclo heptaai thuyén hoan toan thanhbh hop can Bng.

CHy
H3C CH,
\Q/

Tuong tr nhr trén, xyclooctan chéyn hoan toan thanbimetyl hecxan con etyl
xyclo butan thi chugn thanh Bn hop can ling xyclo hecxan va metyl xyclo pentan.
Tur d6, ta Kt luan ring cac vong 5 va 6anh 1a k&n vitng nhit trong #t ca cac vong.
Céc vong 5 & 6anh ding & dugc tao thanh bn nhiéu so \6i cac vong nh va to. Vi
vay, trong thién nhién thbng gip nhéu din xuit cua xyclohecxan va xyclopentan,
con ét it gip cac dn xuat caa cac xycloankan khac.

Khi tac ding wi halogenua, cac xyclo ankareizong 5, 6 enh ding nhr cac vong
I6n hon khéng b vé vong ma chtham gia phn ang tre.
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D —D-

Céac xyclopentan, xyclohecxaiirgy nhr cac vong to én khéng clu tac ding aia
cac hiro halogenua, vongaa ching @n dugc bio toan. Khi c6 nhém cacboxginh
vao vong thi vong & nén @&n viing hon.

Vong 5, 6 anh ding khéng éng duoc véi hidro khi c6 xuc tac platin h@ niken
nhu cac vong nb. Xyclo heptan va xyclo octan khi tagrdy wi hidro cé xuc tac eng
khéng b v& vong nheng cH bi ddng phan hoa thanh metyl xyclo hecxandidetyl
xyclo hecxan. @ng trong tr tr xyclooctan & thu dugc metylxycloheptan va
dimetylxyclohecxan.

1.3.6. Céc thugt gidgi thich vé ciu tao cac tvp chit vong

1) Thuyt A.Baye

Dé giai thich tinh Bn cia cac xyclo ankan trétay, nim 1885 giao s Baye Adong
da dua ra ndt thuyét thuong oi 1a thuyét sc cing dé giai thich tinh Bn vitng trong
d6i cua cac vong xycloankan.

Ta bét rang, goc 4p boi lai hoad trung tam hinhit dién caa nguyénit cacbon no
(lai hoa sp) bing 10928'. Bayeda cho #&ng, #it ci cAc nguyénit cia vongdéu ram
trong mdt mit phing, dodé cac goc hod itrcaa nguyén it cacbon b léch di khoi
hudng binh throng, va goc trong xyclo propan 1a %D xyclo butan l1a HC, xyclo
pentan la 108 xyclo hecxan la 60 Vi viy, ¢ trong cac xyclo butan, géé dién aia
nguyén &r cacbon bxam pham gay ra mit sic cing i la src cing Baye. Theo Baye,
d¢ léch aia goc hoa frcang én, src cing nay cang to thi vong cang kédnbTrén o
sd d6, Baye gii thich nhiing dic diém khac nhau trong tinh &hcia cac xycloankan
c6do6 I6n aia vong khac nhau.

_ 109‘)%‘4’ ¢ la gbcda dién déu cia vong.

Gia tii src cing Bayedugc tinh cho cac xyclo ankan c6 n nguy@rCtnhr sau:

n 3 4 5 6 7 8 9
on4g  das P44 H160 933 -1246° -36816

Nhu vdy, theo Baye, vong cars cing I6n nhit 1a xyclopropan éi dén xyclobutan
va cac vongdn. Vong cé &c cing nhd nhit 1a xyclo pentan. Tic nghém cho thy
rang, d6i vai cac vong nir xyclo propan, xyclo pentan, xyclo butafcssing aia vong
(Baye) phu hp wi céc tinh cht caa vong. Nleng ddi véi xyclo hecxan va céac vong
l6n hon, src cing Baye khong con y ngh Xyclo hecxan c6 vongyh hon xyclo
pentan niing no hi rat bén, bén hon xyclo pentanD|eu nay chi co th giai thich ng
trong khidua ra thugt caa minh, Bayeia pam sai Em I& coi fit ca cac @u tir Ciu tao
nén vongiéu ram trong ndt mit phang.
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2) Quan nigm hién dai vé ciu tao aia hep chit vong

Theo quan @im nay,do bén cia hyp chit vong phi thusc vao sc cing Baye (&c
cing goc lién kt), src cing Fitze (lrc tAc ding trong b cua cac nguy@nithay nhom
nguyén t k& nhau @éa vong), trc Vandervaals i@ cac nhém khéngéknhau. Céc
nguyén & cacbon trong ankan cé lai ho&’sdo d6, @& hinh thanh lién & ching
huéng cac obital nayal voi nhau vadé co sr xen phi cuc dai, cac goc lién & phai &
10928

Trong phant xyclo propan, goc liénédt khong i 1a 10928’ ma chi c6 thé 1a 60,
do @6 nguyén & cacbon khong thhuéng cac obitan lai hoa $ghing hang di véi
nhau néng xen phi 3 it hon, lién Kt kém &n hon.

Trong trdng hop phan & xyclo butangdé giam bot sirc cing, mdt nguyén & cacbon
cia vongda raim ngoai nit phing aia 3 nguyéntt cacbon conal nénda to ra khi
nang xen pli cao fn va vong Bn hon.

PO ~—7

Dé tranh cac c cing, xyclopentan cé cadie cang thuin loi nhit 1a cang nra gté

va cang phong bi.

Xyclo hecxan c6 cacia dang: gté, xain, thuyén.

~— N— =

“Néu phan & xyclo hecxandn tai dudi dang gl thi trongd6 c6 hai lai hydro lién
két khac nhau: 6 liéndt thang goc Wi mat phang gte la lién ket axial (a) con 6 lién
két nam trong nat phang gte 1a lién It equatorial (e)

1.3.7. Xycloankan tiéu iu: xyclohecxan
Vvong xyclohecxan c6 thco hai dng dong phan, tronglé tit ca cac nguyéntt
cacbondéu c6 géc hoa ibinh throng king 10928’, d6 |a caing gt va ding thuyén.
Céac du dang do6 c6 ring lrong khac nhau: trongadg gte, tit ca cdc nhém CH
lién nhau c6 &u dang kim ham, trong khi6 dang thuyén chra 4 du dang kim ham va
hai ciu dang che khét. Do dd, dang gié bén virng hon dang thuyén. Ning lrong chng
thuyén I6n hon dang gré khaang Skcal/mol. Tuy gy, khong tié tachdugc haiddng
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phan nay ra kéi nhau vi ching chidn hoa fin nhau @ dang vadn ti & trang thai
can king.

Cac phrong phap nghién @ quang ph cho thHy két qua 1a céc phan ut
xyclohecxan trongtiéu kién thuong hiu hét déu ¢ dang gté. Dang thuyén chi xuit
hién mot lvong Nk ¢ nhiét @6 cao.

Khi khao sat cAc md hinh phafr kyclohecxan dng gté, ta thy cac nguyénit
cacbon trong vongam trén hai mt phing song song: cac nguyé 1, 3, 56 mat
phén% trén, cac nguyén 2, 4, 66 mat phang dréi, khoang cach gia hai nit phang 1a
0,5A"

“truc dbi xang
bac 3

hai mit phing song song trong phait kxyclohecxan

Xyclohecxan dng gté c6 12 lién Kt C—H cé tt chia thanh hailsi khac nhau: sau
lien két C—H dinh hréng song songdi hai mit phang noi trén gi 1a cac lien Kt
ngang (equatorial) ki &i 1a lién Kt e, sau lién & C—H con hi dinh hréng song
song Vi truc aia vong, ba tiéng I&n trén, badvng xwdng dréi goi 1a lién Kt truc
(axial) ki hiu 1a lién Kt a.

Céc lién Kt truc (a) va lién kt ngang (electron) trong xyclohecxan

Céc din xuit mot nhom tié cua xyclohecxan nh metylxyclohecxan c6 thton tai
dudi dang haidéng phan c6 nhém metyl Bo ¢ lién két truc haic & lién két ngang.
Hai dang nay @ chuyén hoa &in nhau ma khéngaa b gay lién Kt nao, ct can thay
ddi dang lién &t C—C oia vong. & chuyén hod naytodi hoi mot ning rong hait hoa
rat nho. Vi vay, cacdong phan nay khéng éhtéach ra kbi nhauduoc. Tuy nhién, dng
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lién két ngang ¥ mét nang hrong thuin lgi hon va ten viing fon so lién Kt truc vao
khoang 2kcal/mol cho nén nhém metylting ©n tai ¢ dang lién Kt ngang e.

CH,
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CAU HOI VA BAI T AP

Bai 1. Néudsc tinh héa bc aia ankan (minh ¢a king cac phn tng) va nguyén nhan
dan ti dac tinhdé, gii thich?

Bé}i 2. So sanh tinh dh héa hc aia ankan va xicloankan. &ithich vi sao cos
giong nhau va khac nhauigi chang?

Bai 3. Nhi¢t o néng clay va nhit do sbi aia cac ankan b doi theo du tric phantt
cua chung nh thé nao, cho vi d minh hpa?

Bai 4. Vi sao nhit d6 s6i va nhit do néng clay cia xicloankandéu cao lon hin so
véi n-henxan?

Bai4. lon kicu metoni va cabocation &g va khac nhau mhthé ndo (Gu tric va
chuyén héa)?

Bai 6. Nhitng yéu t ndo (sc cing nao)nh hréng dén do bén xiclan? Cho vi d?
Trong day xiclan (Ch), n = 3-13, vi sao k hi n = 6 thi entapi hinh thatdh vai mot
nhom CH la nhd nhat?

Bai 7. Tam quan tong aia ankan va xiclo ankan trongéthiéi ngay nay?

Bai 8. a) Viét cong thirc ciu tao, goi tén theo danh phapithng va danh phap IUPAC
cac hidrocacborong phan cé cung congib CH,o va cac gc ankyl c6é cung cong
thirc CyHo O .

b) Viét cac plrong trinh pln tng ng hyp ra n-butantt:

- Thanda vada voi

- 2 —butin

- 2 — lotbutan

- Axit valeric CH CH,J CH,J CH,0 COOH

- Axit propionic CH CH,[J COOH

) Cho bét tai sao plin tng héa kc dic trung aia ankan la pin tng thé theo
co che goc. Viet pheong trinh plan ang Xy ra khi cho clo tac whg wi n-butan c6
chiéu sang.

Bai 9. a)Viét cong thirc ciu tao cua tit ca cac hidrocacbon cé cling thantipmguyén
to CsHq, va i tén ching theo danh phaprting va IUPAC. Cho et bac aia trng
nguyén & cacboniongtng.

b) Tir metan va cacdp chit vd o cin thiét hay tim cac piong phéapdiéu ché
ra izopentan.

Bai 10. a)Tir ruou metylic va cac cht vd o can thiét hdydiéu ché ra 2-metylpropan
va 2,2,4-trimetylpentan.

b) Tron 2-metylpropan i clo theo  I¢ 1:1 \é thé tich va tén hanh phn ing
khi dun nong. Cac & phim cia phin ung la 2-clo-2-metylpropan va 1-clo-2-
metylpropanduoc tao ra theo ¥ Ié¢ phan & gam la 1:2. Cho Bt nguyén i hidro &
cacbon Ac nhit hay Hic ba & phan tng hon.

Viét cdng thirc ciu tao cia cac @n xuit monoclo sinh ra khi clo héa 2,2,4-
trimetylpentan.

Bai 11. a) Viét cong thirc va @i tén cacdong phan &u tao vadong phandp thé cia
nhitng hop chit co cung thanh @im GsHg(CHy),.
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b) Khi hidro hoa mt trong cacdéng phan trén 1a 1,2-dimetylxiclopentanonh
xic tac niken va nbt d6 30°C da thu duoc heptan, 1,2-dietylpentan va 3-
metylhecxan.
Viét cac phrong trinh pln ung va ch vi ti lién két cacbon-cacbon trong vong
bi duat.
Bai 12. a) Bing cac phn tng hda bc hay phan Bt cac lp chit trong trg cip cht
sau:
- Xiclopropan va propan
- 1,2-dimetylxiclopropan va xiclopentan
- Xiclopentan va 1-peten
b) Hai hyp chit hiru co A va B déu lam nit mau dung ith brom trong
tetraclorua cacbon. @hA cho &n pham Ia 1,3-dibrombutan. GhB cho @n ptam la
1,2-dibrom-2-metylpropan. Xatinh cu tao cia A va B.
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CHUONG 2. HIPROCACBON KHONG NO

2.1. Anken, @ ché phén wng tach: E;, E,, E, E;p, hwéng tach, quan ¢ giira
phan &ng tach va the; phan wng odng Ag, kha nang va hweéng adong

2.1.1. Daydong ding aia etylen

Anken 12 lai hidrocacbon cha no mch hy c6 chra mbt lién két @6i C=C trong
phan t. So i thanh plan cac phanit ankan cé cungdsnguyén i cacbon ong tng,
anken lubn co it én hai nguyéntt hydro. Cong tlkc phan it chung @éa anken la
CnHan VOi N2 2. Khi n = 2, ta c6 8h xuit dau tién dia daydong dang goi 1a etilen
C,H.; khi n = 3 ta c6 propilen g, n = 4 ta c6 butilen Hs... Tat ca hop thanh day
déngdang aia etilen.

Anken condugc goi la hidrocacbon adlra no lai etylen hac la olefin.

2.1.2. Cach gi tén
- Tén @i théng throng hay ténith sr caa cac anken X phat tr tén @i cua
hidrocacbon nouong ttng nhrng thaydéi dudi an thanh ilen: etan — etilen, propan —
propilen, butan — butilen, pentan — pentileddamilen.
- Céch @i tén hyp ly: coi tit ca cac alken nin din xuit caa etilen, Bing cach thay
thé cac nguyéntt hydro cia etilen i cac dbc hidrocacbon khac. Vi cach @i tén
hop Ii cha Mt sb ddng phan aa butilen.

H

H3C—C2—(H? —cH, etyl etilen

|-|3(:—(H::(H:—c|.|3 dimetyletylen doixung

H3C ——C—cH, dimetyl etilen khong doi xung
CHs,

-Céch @i tén theo IUPAC. Cac anken c6 ténéquié cia cac alkanuong (ng
nhueng ddi dudi an thanh en. Vi triva lién Kt ddi dugc ky hiéu bing mdt chir 5. Viéc
danh $ mach cacbon theo 4t ty tr ddu mach din nbi déi. Cac ch sb viét trude tén
nhanh va tén ath chinh. Vi d@:

Hy
¢ —C=——=C—CH,
H H

CH, o-metyl-2-hecxen

(qp Jm =

H,C

Céc @c hidrocacbon cha lién Kt doi c6 dudi enyl, véc danh $ mach cacbon
trong ¢c bat dau tr nguyén it cacbon co hoaittu do.
Vi du:
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Hy Hy H,
H,C —C=—C——C — H,C =——=C C C
H H H
4 3 2 1 4 3 2 1
2-butenyl 3-butenyl

Mot s goc ankenyl c6 téng thdng throng duoc s dung phd bién hon. 6 la
cac gc vinyl, alyl, izbpropenyl.

H2
HZC—C— HZC_(H:_C - HZC_C -
H ,
izopropenyl

vinyl alyl CH,

2.1.3.Péng phan

1) Bong phan du tzo

Ngoai déng phan ¢ mach cacbon nin d6i voi ankan, cac anken con co oding
phan ¢ vi tri caa lién Kt d6i, dodo $ ddng phan éu tao cia anken nkiu hon cia
ankan co cungdsnguyén & cachon.

Vi du: buten GHs c6 3d6ng phan trong khi6 butan GH,, chi c6 2dong phan,
penten GH,o c6 5ddng phan trong khi pentansB;, chi c6 3déng phan, hecxen
CeH12€0 12d6ng phan trong khi hecxansB,,c6 5dong phan.

S5 nguyén & cacbon trong pharitcang &ing thi sr chénh éch & sb dong phan éu
tao gita anken va ankamdéng tng cang ntéu.

2) bong phan hinh bc haydsong phan cis — trans

Sy c6 mit cia lién Kt doi trong anken 1am >t hign mot loai dong phandp the, d6
la dong phan hinh ¢c haydong phan cis — tran®ac diém cia déng phan nay la hai
nhom tté dinh & hai cacbon mangdn déi ¢ vé cung not phla hac khac phla & ndi
déi, thee chit 1a & cing phia hic khac phiatdi véi mit phing n caa lién Kt déi. Khi
hai nhém th & cung phia ta cdong phan cis, khi hai nhomats khac phia choahg
ddng phan trans.

Vi du: 2-buten cho haizthg dong phan cis — trans atsau:

H>—<H H>—<CH3
H3C CH3 H3C H
cis-2-buten trans-2-buten

Nguyén nhandn tai hién twong dong phan cis-trans 1a do cac nhond Knong the
guay tr do xung quanh liénédk déi nhu lién két don, vi khi quay nix thé, lién két doi
s bi pha \b.
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Cécdong phan cis — trans c6 tinhathvat Ii va hoa loc khac nhau nh cacdong
phan théng thong. Ta co6 th thay rd sr khac nhau & tinh chat vat li gitra cacdong
phan cis — trans tronguitng hyp aiadicloétilen.

CI>_<C H>—<C
H H cl H
cis-dicloetilen trans-dicloetilen
Nhiét d6 s6i°C 60,2 48,3
Nhiét d6 néng clay °C -80,5 -50
dy 1,289 1,265
Momen Lrdng arc 1,89 0

Ve tinh chit héa hc, ta thy sy khac nhau rdét gira axit maleic (cis) va axit
fumaric (trans). Khitung ndng chcoé axit maleic mi chuyen thanh dng anhdric:

H——C ——COO0H H—g — noseTy T
150°C [ >O

H——C——CO0OH

. \ . P axit fumaric
axitmaleic anhidric mafeic

N6i chung 1a dng trans Bn hon dang cis dod trang thai ring lrong thip hon.

2.1.4. Tinh clit vat i

Ba cHit dau tién trong daytong dang & nhiét do thuong 1a cac cht khi, cac anken
trung binh 1a nfing cHit long, cac anken cawh la cac cht ran. Nhiét d6 soi aia cac
anken gn vai nhiét do sdi @ia cac ankan c6 cung sguyén & cacbon trong pharirt
Ty khéi cua cac ankendi cao hon so i ty khdi cua cac ankanrng eng.

Tinh chit vat Ii c6 y ngha quan tsng aia anken lato khic x phan &t MR. MR cé
tinh cHit cong tinh, nga ladé khac x caa phan & bing Hng $ do khic » céac
nguyén & cé trong phanit 4y. Cho nén MR @a cac ankanimg Hng $ d6 khic »
cia cac nguy@natC va H cé trong thanh ph phan . Tuy nhién, trong trong hop
cac anken, MRiugc xacdinh hing thrc nghém (theo cdng thc Lorentz-Lorenz)dn
hon tri sd tinh Iy thuyt khi chi dya vaodé khac » nguyén &. Do d6, ddi véi cac
anken c6 rét dai lvong 1 sung @i 1a s gia ki héu la F ti¢ hién dic diém ciu tao cia
anken la s c6 mit caa lién Kt d6i trong phanit. Trung binh, & gia Fdbi vai mot lién
két d6i bang 1,7 — 1,9.

Nhu vay, bing cach so sanid khac x phan & MR thuc nghBm véi do khic »a
phan t MR tinh theo ly thu§t cé the khang dinh sr c6 mit hay khéng ga lién Kt doi
trong phantt.

36



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Ph hdng ngai caa cac anken choagh Hip thu gan 1650 crit, dic trung cho dao
dong hoa tr caa lién Kt ddi C=C. Tuy nhién, @dng do va Vi tri caa vach nay con pih
thudc vao éu tao phan & caa anken, nd thagoi véi 6 phan nhank lién két doi va
véi su c6 mit caa lién Kt chra no thir hai lién kyp voi lién két doi thir nhit.

2.1.5. Céac plrong phapdiéu ché
1) Tach woc ra khsi ancol

_Khi tach HO ra khoi ancol no, & thu duoc anken. C6 thtién hanh wc thch HO
bang hai plrong phap:

a) Trong phadng
bun néng ancol & axit manh nhr axit sunfuric héc axit photphoric hic véi kali

sunfat axit. Axit 8 tuong téc Wi ancol trée hét tao ra este (este véo) saudd bi
phan hy st cho anken. 36 chung nlx sau:

Hy t¢ Hy  Hy

R—C —C —O0H + H,50,¢d > R C —C —0—S0,H + H,0
Hy Hy

R—C —C —0——S50H > R ﬁ—_CHz t H,50,

Vi du: dun néng ancol etylic & H,SO, dic ¢ nhiét do trén 178C s thu duoc
etylen.

H,
HyC——C —0H + HOSOH —= H0 +  H,c——CH,050H

H3C_CH20803H —_— HQC—CHZ + H2804

Phan ¢tng ndy dungié diéu ché cac anken codscachbon thp trong cong ngkp. Bic
biét 1a cac ancol &t 1 va lc 2, ptin tng laai nuéc bing H,SO, cho hu st rat cao.

Ddi vai cac ancol Bc cao, throng c6 4n phim phi kém theo cho cac ankeidng
phan do s tach nréc theo cac téng khac nhau vaiiog cé tik do sr di chuyén ndi
do6i trong olefin drdi tac duing aia H,SO;.

b) Trong pha bi

Cho hvi ancol di qua xic tacin nhr nhdm oxyt, nhdm silicad nhiét d6 300 =+
400°C, s tach ndt phan & H,0 ra ki phan tr ancol va ta thduoc anken. Hiu stit
phan tng dat t6i gan hiéu st ly thuyét. Phan @ng nay c6 th tién hanh liéndc va cé
thé sir dung trong céng nghp. S dd chung nlr sau:

300-400°C H H

20
OO
Te——Ox

(o)
(ep)
20
+
b
ro
o
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Phan t nuéc duoc tach ra 8 dang nlt tir cAc ancol ic 3 ©i dén cac ancol 4c 2,
cac ancol Bc 1 Bn vitng hon @, khé tadch HO nhit. Phan ¢ H,O duoc tach radic
biét dé dang tr cac ancol Bc 2 va c 3 cé clita nhom phenyb bén anh cacbon
mang nhom OH. Viat

CeHs—C—CH, —— »  CH;——C=——=CH, * H,0
H

OH H

phenyl metyl cachinol stiren

Khi tach nrgc bing cac plrong phap trén, cé éhxay ra sr di chuyén lién Kt doi,
lién két doi c6 the & vi tri kh&c \6i vi tri du kién tir cong thrc cia ancol bardiu. Vi
du, khi tach HO tir ancol n-butylic cé it H,SO, (haic ZnCh) 5 thu dugc mjt hon
hop chra lrong 2-buten nféiu hon hin 1-buten:

Hy M, Hy

2) Tach hyro halogenuazt cac din xuit ménohalogen no

Céac dn xuit monohalogen najic biét 1a din xuit bac 3, khi trong tac Wi cac
dung dch bao manh nhr KOH, NaOH trong ancol vdun nong, & bi tach ndt phan
tu hydro halogenua cho ankewoing tng.

CHy

| dd KOH, ancol
R——C——CH, >

X H CHy

R——C=——=cCH, + HX

Céc dn xuit halogen Bc 2 b tach HX kho lon din xuit bac 3.
Ngoai tdc nhan 1a dungiach KOH trong ancol, c6 thtach HX ra kibi dan xuit
halogen Bng céach cho & din xuit halogendi quadit sét nungio haic canxi oxit,
bari oxit nungdo.

So sanh kining tdch HX @a cac dn xuit clo, brém, iét, flo ta cé fit tw sau:
R—I > R—Br > R—CI| > R—F

Ta nHin thiy raing din xuit i6t & bi tach HX kon c rdi dén din xuat brém, din
xuat clo va kho nht 1a din xuat flo. Nguy@n nhan Ia doang krong lién Kt caa cac
lién két C—X khéac nhau. Bng lrong lién Kt caa G—I 1a 51 kcal/mol, aa G—Br la
68, aia G—Cl la 81 va éa G—F la 116 kcal/mol.

3) Pi tir ddn xuit dihalogen
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Tuong tac gita cac dn xuit dihalogen cé hai halogedinh vao hai cacbonéi
nhau Wi bot kém trong dung tth axit axetic, & thch hai haldo ra anken. Pim ing
nay throng dungdé tadch cac anken ra &hcac hidrocacbon khac. $d6 chung @a
gua trinh nr sau:

H H
R (i (i R" + In ——» R—C=—=C——=R"' + 1InX,
X X

4) bécacboxy hoé axit e¢fa no

Khi dun néng céac axit afa no, nhom cacboxylidach & hon cac axit no,ab ra
anken. Vi @ tir axit xinnamic 4o ra stiren:

- toc
Cotts——C==C——CO0H —————» Cofts——C==CH, + CO0,

5) Péhidro hoa ankan

Trong cdng ngldip cac anken thng diéu ché bing cachdehidro hod cac ankan
dudi tac ding xuc tac aa crom trioxitd 45FC. Bing phrong phap nay, cé éhdiéu
ché dugc cac butedi tir n-butan va izobutilenitizobutan.

Cac anken iing dugc tao thanh khi nhit phan cac ankan va cacitocacbon khac
trong phin tng cracking.

2.1.6. Tinh clét hoa hpc

1) Bdn chit, dic diém aia lién ket ddi C=C

Lién két d6i C=C duoc tao nén bi hai nguyént cacbony trang thai lai hoa sp tic
la kiéu lai hoa tam gidc. Trong liérékddi c6 not lién két o do sr xen phi truc caa
hai electron lai ho& vaénlién két n do sr xen phi bén @a hai electron p. & ca cac
nguyén & néi véi hai cacbon mang liénékddi déu rém trén cung it mit phing wi
hai cacboni6 goi 1a mit phing phan va goc hoa tré mdi cacbon mang liénét doi
bing 120. Hai tuc cia hai electron p song songiwnhau to thanh mit phing n
thang goc Wi mit phing nai trén. Tirc chit caa lién Kt n tao thanh la obitan liéndk
n ¢6 it do electron bao phca phia trén va phiaudi hai nguyén# cacbon mangéi
doi.

Lién két d6i c6 do dai bing 1,34 A, ngn hon so \6i lién két don (1,54 A). Ning
luong lién Kt ddi C=C king 145,8 kcal/mol, trong khi6 ning hrong lién Kt don
C—C hing 82,6 kcal/mol. Githiét ning krong lién Kt o trong lién Kt d6i bing ring
lvong aia lién Kt don thi ring lwong aia lién Kt n bing 145,8 — 82,6 = 63,2
kcal/mol. Nhr vay, ning lrong lién Kt o 16n hon ning rong lién Kt n, do chénh
léch vao khang 20 kcal/moldiéu nay gai thich tinh kém Bn cia lién Kt n va kha
nang phin tng cao éa lién Kt ddi. So Wi ankan, anken cé khnang phin @ng lon
hon nhiéu. Cac phn ang dic trang aia anken thong @p trung vao lién & doi, dodo
ndi déi dugc coi la trung tdm pin tng aia cac anken.

Céac phn tng quan tsng nHit di véi anken la phn ang @ng, phn ang oxi hoa
cad pfan tng trung lp.
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2) Phin#ng @ing

Céc plin tng dng dic treng nhit ddi voi anken Ia phn tng dng vao lién Kt d6i.
Trong phn tng nay, not nira lién Kt d6i thyc chit 1a lién Kt n bi bé gay va Kt hop
véi hai nguyén haic hai nhém nguyé@nrtméi tao ra lyp chit no. S d6 chung éa
phan tng @ng vao lién Kt doi:

N N

K—Y c—¢C

/N /| AN

So i viéc be gay mot lien két don C—C trong ankan, ¥c bs gay lién Kt n trong
anken @ dang lon nhicu:

Vi du:
H,C =——=CH,+ Br——Br —> HZC—C|H2 AH=-27kcal
Br Br
H,C —CH, + Br——Br — 2CH;BT AH =-7kecal

D6 la do ring lrong lién Kt n nho hon nang lrong lién Kt o.

Kha ning phin tng cao éa anken sod ankan con cé thgiai thich I1a do trong lién
két d6i caa anken rit d6 electrondugc trai rong hon so \6i lién két don trong ankan.
Céc electron trong liénékddi bi ddy ra xa do &c day nhau @¢a chiing. Daid, nHing
vi tri cia lién Kt dbi co mit do electron Bng Wi chd c6 mit d6 electron nix thé caa
lién két don thi o xa tuc lién két don.

a)Cong hydro hay hytro hoa

* Hydro ho& xdc tacicthé:

Két qua phan (tng @ng hydro vao anken cho ta ankarohg thg. S d6 chung éa
phan tng ang hydro vao anken:

NS e NS
SN T TN

Pay la phn ang phat nhit (AH = -30 kcal). Tuy nhién, g1 hdn hop hydro va
etylen Bn vitng vo hin & nhiét @6 200°C. Cac ankenimg khong th cong dugc Vi
hydro mgi sinh, nhr bang kém tac ding Wi axit, haic natri trong wou. Tuy nhién, c6
thé cho hytro phan i ¢ trang thai khi co riit xGc tac 6ng vao lién Kt d6i caa anken.

XUc tac hytro hod trugn thdng throng dung 1a kim lai chuyén tiép nhr Pt, Pd,
Ru,Ni nghén nh & dang tinh khét haic tim trén cac cft mang nlr C, BaSQ,
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CaCQ, Al,Os... Chingd khac pha i cac clit khi. Chingdéu khéng tan trong moi
truong phan tng (dung méi Bru ao) vi thé goi 1a xdc tac dthé.

Pd/C xuc tac choushydro hoa anken thanh ankan trong dunchdetanol daoi ap
suit thuong, ngays 0+20C. Trongdiéu kién d6, nhan benzen, nhém C=0=K...
khong b khir. Vi du:

H

H 2
¢ =—=CH, C —CH,
Pd/C
tOH ——— »
20°C
Pd/C, latm
0 + H, > 0
20°C, C,HsOH
Pd/C H, H,
C=—=C——CO0O0CH; + H, 7 > C —C —COO0CH,
o H 20°C, C,H:OH

Hydro hoa dung xuc tac Ptihng duoc tién hanh trong etanol, trong etyl axetat
haic trong axit axetic @i 4p sit thuong, & nhiét do 20+50C.

Xuc tac Niduoc diéu ch bing cach cho ¢p kim Ni-Al tdc ding wi dung dch
NaOH néng nhm hoa tan & Al, dé lai Ni ¢ dang hat xop, min. Niken & hon nhiéu so
véi cac kim lai quy nhr Pd, Pt nixng né hat dong yéu hon nén phi tién hanh hyro
ho&d nhiét d6 cao fon, 50 + 108C, drsi 4p sut 5+10 atm. Niken hinh thanh theo
phan ang:

2Ni—Al  + 20H + 2HO — 2Ni + 2AIQ@ + 3B

Céc hyp chit cia lru huynh, phétpho, asen lam tétlikha ning hait dong aia cac
xuc tac hgro hoa ngay &i nhitng dng do nho.

Phan ang hoda xutc tacidhé thuong xay ra theo kiu adng syn (6ng vao cing it
phia @a lién Kt C=C).

Vi du:
CHj
FH, Pt/IC, latm .
20°C, CH,CO0H
CHjy
1,2-dimetyl xyclohecxan cis-1,2-dimetyl xyclohecxan

Phan img hydro hoa xuc tacidthé cong theo kéu syn ma khongang theo kéu anti
la do phantt H, bi hap phu trén & mat kim loai lam cho lién kt H—H bi yéu di.
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Obitan n cua lién Kt d6i C=C trong tac i bé mit lién két (vsi obitan d @a kim
loai) tao ra tang thai hat hoa &t dé cong hyp voi phan tr H, da duoc hat hoa.

N Ni Ni Ni

=
=
=
=
=

=

~

[ qp R
[ qp J—
=

~

=

>

=

>

|

H3C_CH3

|

Ni N i N i Ni Ni Ni Ni Ni

=

S d6 s hydro hod etylen xuc tacdd niken

* Hydro hod xUc tadong tre:

Hydro hoa xuc tac idthé cé bt vai han ché nhe thuong kém theo pin ung dong
phan ho& va gim ang lamdut lién kit C—C. Mot thanh tu quan tong trong inh wrc
hydro hoa anken |a ¢c phat minh ra cac pic chit kim loai chuyén tiép tanduoc
trong dung méi fiu co, xUc tdc cho pdn tng hydro hoa ankers diéu kién throng
trong & dong thé. Xuc tac theong dung 1a [(GHs)sPLRhCI (clorotris-(triphenyl
photphin)rodi) va [(€Hs)sPLRu(H)CI (clorohidridotris-(triphenyl photphin) rutg.
Phrc chit [(CsHs)sPLRNCI (xtc tadc Wilkinson)fuoc diéu ché dé dang & RhCk va
triphenyl photphin néduoc ding pb bién hon c.

Uu diém aia xuc taatdng thé 1a né khir lva cton chi cac lién Kt d6i chia 1 hac 2
nhém tte khi c6 miit cac lién Kt d6i chra 3 hdic 4 nhom th. Vi du:

PthCI
Benzen

Lmalool

)P]3RhCI
Benzen

Carvon

Xuc tac Wilkinson 1am chouscong hydro xay ra theo kéu odng syn. Vi a tir
cis — buten sau Klioteri hod ta thulugc dong phan meso:
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Carvon
H CH,4 CH
N4 |

” D,H/[(Cs )P]thCI H D

’ Benzen
/N H D
H CH;

CH,

Tinh lap thé cua phin ung céduogc la do @ hydro va ankendau tiéndéu tao phic
véi Rh, & trong @u phbi tri caa phirc trung giandd, chingd nhirng Vi tri thuan loi cho
S cong syn.

Phrong phap hgiro hoa xuc tac do Sabachié va &men phat minh radm 1899,
hién nay \an condugc Sr dung BN rédi vada ty thanh ndt trong nliing phrong phap
quan tpng nhit cia hoa lru oo, trong phong thi nghin ding nhr trong céng ngldp.
Phrong phap nay khéng iing ch ap ding cho cac ankedon gian ma @ cho nhirng
truong hop chra no khac cha i d6i, ndi ba.

b) Cong electrophin vao anken £A

Cac tac nhan gim tng nhr cac halogen (Gl Bry, 1), cac hyro halogenua (HCI,
HBr), cac axit hipohalogen(HOCI va HOBI), méc, axit sunfuricdéu co thé cong
dugc vao i d6i cia anken cho cacop chit no trong tng. Co6 tit biéu dién bing %
dd chung nlxr sau:

+ Brz

Cc—=C

N |
A N EE LTI
»

¢ H,50,
[
\C_C/ + HCI g gsoaH
— >
. H.0H Hocl
> C C
||
H OH
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Céc plan tng trén c6 niing dac diém chung ¥ mit co ché, d6 la @ ché cong
electrophin (fc la @ ché cong &i dién tr, ki hiéu Ag) vi cac tac nhanicu la
electrophin.

* Co ché phan &ng:
Khi tac nhan electréphiném lai gan phan i anken, trong phanrtanken co ¢ di
chuyén mat d¢ electronn cuaa lién Kt @6i lam phan gc hoa lién kt doi:

(\ ® 0O

R, =—CR; —> R,C—=CR,

Co ché cong electréphin @n hanh qua 2 giafoan: giaidoan 1, tdc nhan electréphin
(phin mangdién tich drong aia tac nhan) &n cong vao bi doi, két hop woi cacbon
mang i déi giau electromn hon, lamdut lién két n va hinh thanh liénd o méi tao
ra ion cachboni (cacbocation). Sdd, trong giaidoan 2, cacbocation&skét hop voi
phan con hi cua tac nhan tictién am:

Giaidoan 1:

Giai doan 2:

‘ 69/ ) nhanh ‘ ‘

X—C——=C + Y — > X C C Y

N .

Nhu vay, X—Y khéng tén cdngddng thyi vao rbi ddi ma qua nidiu giai doan ni
tiép nhau, trongl6 giaidoan chim quyét dinh ¢ do chung @a phin tng @ng la giai
doan tin céng @a X" tao thanh cacbocation.

Dbé chirng minh &ng phin thg dng xay ra theo nkiu giaidoan, ngroi ta cho brém
tac ding VGi etylen, c6 nat natri hdic nitrat natri. Nu ar cong hop & not giai doan thi
ta ch thudugc 1,2dibrdmétan, con éu phan tng xay ra theo ntiu giaidoan thi ta §
thu dugc mot hdn hop sin pham 1a 1-brom-2-clo etan va nitrat brom etan.

Hy  Hy
> By C —C —8Br
- + NaCl Hy  Hy
H,C==CH, + Br, > BT ¢C —C —cC|
¢ NaN O, He o Wy
> Br—C —C —ONO,
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Thuc nghém cho thy rang phin tng @ng d& to ra nhing sin phAm nhr trong &
dd trén, phu bp véi co ché nhiéu giaidoan.

Co ché phan tng naydoi hoi dung méi phanec, vi trang thai chugn tiép va céac
san phim caa giaidoan 1 cédién tich ion, trong khid6 tac nhandi khéng phan ec.

S N e Ne |

c —C + Br——Br —» (C==—==C----Br----Br c—cCc——Br + Br

N ] R

Trang thai chugn tiép nay chicé tré tao thanh trong dung méi cé kiming ion hoa
rat manh nhr nuée, nrou.

Pé xac nhn rang giaidoan adng phin mangdién tich drong tao thanh cacbdcation
trung gian qu§t dinh van tbc chung @a phin ang, ta c6 th xét phin thg @ng HBr
vao rbi d6i caa xyclohecxen.

C6H10 + HBrMCGHllBr

Néu giai doan chim oia phin (ng 1a giaidoan tn cong @a H thi khi chugn tir
dung moéi to khéng cé tacehg Wi H” sang dung mdi c6é tinh barac ding dugc Voi
H® thi van toc cia phin @ng gam di vi ndng d6 caa H" bi giam. Trai ki néu giai
doan chim la giaidoan tin cdng @a Br thi hién trong trén khéng th xay ra. Thrc
nghiém cho bét ring khi dung dung méi la éte fomdioxan (Ia nling cHit d& bi
préton tac dng) van toc phan tng dng nkd hon nhidu so i van toc adng trong dung
moi heptan hac benzenbiéu nay phi bip Vi co ché cong electrophin.

* Ti én trinh | ap thé:

Vé mit ly thuyét, X va Y c¢o tié cong vao cing @t phia d@a rdi doi, goi 1a kiéu
cong cis hay syn,dng tr hai phia khac nhau ng trans hay &g anti. Tuy nhién,
néu X cdng vao trdc da an ng mét phia, nft 1a khi to ra cation vong oni (X la
halogen), Y & phai di vé phiadbi lap.

\\\ ’ \~ N
\\\ ?3 /// \\ ? &
& Ha Y M@ S

N /9N SO\

Hal

Nhu vay, phan (thg @ng electrophin thong xay ra theo kéu trans hay Ku anti.

Vi du: Khi cho (E)-anken (trans)og XY cho @p erytrd (gu X=Y cho ta caiéng
phan mézd), con (Z)-anken (cis) chipdred.Diéu nay clitng minh tén trinh éng
anti aia phin ung.
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R

/_ﬁ
/ R
R X — —_—
H
R
/ﬁ
/ R
R X =
H
* M ot s phan wng Ae ciaa anken:
- Phan tng ©ng halogen:
Céc halogen ang vao i déi cia cac anken i cach @& dang 40 ra din xuit

dihalogen, co hai halogetinh ¢ hai nguyénit cacbon enh nhau.
Vi du:

H

H

X
H
R
v Y
H
R
X

Hy  Hy
H,c =—=CH, + Cl, — > cI C C Cl

Flo haat d6ng qua mnh nén khitong tac Wi anken ngay nhiét d6 thip ding gay
ra phin tng phan hy anken. 16t hat dong yéu nén pBn ang wi anken [a than
nghich va can ng chugn hin vé phia cac cft dau. Phin thg ayng aia clo va brém
vao anken &i hiéu suit gin 100%. Do phn tng @ng vao anken lam #h mau nhanh
dung dch Br, nén plan ang nay throng duoc dungdé nhan biét anken. Ngoi ta ding
CCl, lam dung méi vi né hoa tadbttca Br, 1an anken nb vdy ma pln ang nhanh
hon, mau &c bién ddi rd rét hon. Ging c6 tié ding pln tng naydé tach anken ra
khoi cac hifrocacbon khac. Caayp chit khéng no ntr ankin, adehyt ding lam nat
mau dung gth nrgc brém.

- Phan rtng ©ong hydro halogenua:

Céc hytro halogenua (HCI, HBr, HI)ang vao lién Kt ddi cua anken cho cacid
xuit monohalogen. Rim tng xay ra & dang nlt vsi hydro iodua, khé nlt déi véi
hydro clorua.

Hy
H,c =—=CH, *+ HI — H3—C —

Phan ang throng bit dau bing sr hinh thanh piac n. Tinh dac thu Bp thé khong
cao. Vi di: DCI odng trans vao métyl xiclopenten-1 urig li cong cis vao
propenylbenzen.

Tac ding aia cac dung igh nréc clo hdic brém i anken cho @ phim 1a céac
halogenhdrin. Trong txong hop nay, tdc nhan b dong la axit hipéclos hoac axit
hipodbrénv. Vi du:

H,c =—=CH, *+ HOC|—> HOHZC—(l-le—CI
etylen clohidrin

- Phan trng ®ong axit:
Khi suc khi etilen qua axit sunfuridam dac (>95%), dung @th b nong [én va
khéng thiy bot khi thoat ra, axit sunfuri¢d cyng vao etilen.
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H,
H,c —=—=CH, * HOSO3H —> HsC——C —0SO0;H
etyl sunfataxit

Céac ankendng khéng tan trong dungah axit nhrng tan trong HSQ, dam dac la
do phin tng ®ng xiy ra. Cac ankyl firosunfat 40 thanh d bi thuy phan khidun
nong \6i nudc tao thanh ancol, cng han:

H -
R—cC—=CH, + HOSOH —>R C CH, > R CH,
H

O e— O

Phan tng nay d@ng dugc dingdé tach anken khi ra ki hdn hop véi cac khi khac
va |a giaidoan trung gian trong ¢t diéu cké ruou tir anken.

- Pan tng @ng nréc.

Nudgc [a mdt chat ludng tinh va so & hydro halogenua né ¢Ha mpt axit rit yéu
nén thrc t coi nhr khéng tac dng tnrc tiép v6i anken trongtiéu kién binh throng.
Tuy Vay, néu ding dung ith lodng éa axit mnh ta cé th hydrat hod anken thews
do sau:

- @ ‘ ® H,0 ‘
t 0 —— —(C—C— — C—

-H,0 | | |

H

H

jm R
—_— 0

Chat xtc tac axit dung trong ph tng hydrat hoa tlrong 1a HNQ, H,SO,. Dung
Hhal khéng than tién vi kan than Hhal c6 thcong vao i doi.

Khi mudn hydrat hoa nitng anken cé it nhém &hy ndi déi nguoi ta throng
diung HSO, dam dic dé cong vao i d6i, saudd thuy phan axit alkyl sunfuric thu
duoc. Néu dung ar anken axit alkyl sunfuric cé ¢éhcong vao 1vi d6i tao ra sunfat
dialkyl.

Vi du:

10 CH,CH,0H + H,S0,

H,C ==CH, + H,50, —> CH3CH,050;H |4 c=—cH4,

! (CH3CH20)2802

Ngoai ra, ta @ing c6 ti¢ hydro hoa gian fip bing phrong phéap hgrobo hoa i sau
d6 6xy hoa trialkyl bo i thu duoc. Vi du:

hydrobo hoa _ 5 (¢ H,CH,CH,)4B

6H3C_ﬁ=CH2 + BzHﬁ

2(CH,CH,CH,)B + 3H,0, XY N0A  _ 3CH,CH,CH0H + HyBO,
NaOH
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Hydrobo hoa la it phan (ng &ng kieu cis. G ché ciia phin Gng nay clra dugc
nghién «ru day da. Co the BH; sinh ra tr B,Hg cong vao i déi qua trung tam chéy

tiép vong:
H,C ——C =——CH, |-|5 5 iy
H HyC ——C ====CH HyC ——C CH,
—_—
HA\_BH ﬁ 6@'
2 H""BHZ BHZ

Hodc BH; tac ding nhr mot tAc nhan electréphin vadindéi cia ankendo ra nét
cacbdcation & nhom thé B™H,, saud6 s xay ra sr chuyén dich ion hyirua tr nguyén
t B" d&én nguy@ni C', sin pram thuduoc (monoalkyl bo)di tac ding Wi cac phan
tr anken khacab ra trialkyl bo:

H3C—(H3—CH2 + BH3_>H C—C=——C —BH;
S
H——BH,
H) | —— CHyCHCHBH,
H,C —C&—CH,

CHiCHCH,BH, +  2H,C——C==CH, —> (CH3CH,CH,)5B

* Kh a4 nang phan wng:

Kha nang phin tng @ng lién quantén tac nhan, cit xdc tac vatic biét 1a cu
trac aia hyp chit chua no.

Theo © ché cong electrophin trinh bay trén thi giaidoan quyét dinh van toc
chung @a phin ung l1a giaidoan tin céng éa tiéu phan mangién tich drong vao 10
d6i va &o ra nmdt cation trung gian. Viay, ta co tl du doan &ing réu mat do electron
& lién két d6i cang cao vadu cation trung gian cansn dinh thi ptn tng cang @ xay
ra. Nhr thé, nhirng nhom ti day electrond ndi d6i 3 lam ting kha nang phin tng aia
anken, con nimg nhém th hat electron & cé anh hréng ngroc lai boéi vi cdc nhém
thé day e lam #ing do bén cia cacbbcation va gin AG:

O|H
HisC H A H K ¢ ==0

N N/ N O

pm— C ——=C Cc——~C
STIN ST SN

@ Y o H W o H

~Br Br Br

de hon kho hon

Quy luat trén \& kha ning phin tng da duoc thyc nghBm xac nln lading, a thé
la nhém cacboxyl va nguyéi brom lam gim van t6c phin tng, trong khidé cac
nhom metyl va phenyl lam chdw toc ting 1én.Dang chud y 1a nhém phenyl géaph
huong manh bon mot nhém métyl nirng yéu hon hai nhém.
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So sanh ki nang phin tng @ng electréphin @a cac axita, B - chra no ta d@ng
thay nhu vay.

(CH5),C=CHCOOH > trans-gHsCH=CHCOOH
> trans-CHCH=CHCOOH > CH=CHCOOH

S¢ di nhdm phenyl cénh hrong manh dén phan tng electrophin vi nk c6 hiu
ung +C, né lamang doé bén aia cacbocation trung gian.

* Hwong apng electrophin:

Sy cong hop mot tac nhan khongbi xang (ICI, HCI, HI, HSO,...) vao phanit
ankenddi xang thi ch tao ra ndt san prim adng. Nhrng réu anken cé au tric khéng
dbi xting, thi di CH;CH=CH,, thi phin &ng @ng c6 ti¢ xay ra theo hai tiong khac
nhau:

H X
> H;C——C ——CH,Y (I)
H3C_ﬁ:CH2+ XY—

HY
> H,c——C —CH,x (Il

Phin tng € uu tién Xy ra theo kréng nguy@ntt hydro cia HX s tin cdng vao
nguyén & cacbon @a rdi d6i chira nhéu hydro hon (cacbon Bc thip), con X § tan
céng vao nguyénitcacbon conal caa rdi ddi chira it hydro hon (cacbon bc cao) 40
ra sin pram (l).

Dé giai thich diéu nay, ta co thxét cac ¢u t6 tinh (ciu tao phan i hop chit chuea
no bandau, diu tao cia tac nhan...) ning quyét dinh ton, ta phi xét cac yu t dong
(phirc haat dong hay la taing thai chugn tiép).

- Giai thich theo ting thai tnh.

Trong phanit propilen, do tac ghg dy electron éa nhém metyl & phia lién Kt
d6i 1am cho lién Et nay t& nén phan ec, mat do electronn dich chuyn vé phia
nhém CH (cacbon Bc thip) 1am cho nhém nay mangatphan dién tich am vi giau
mat do electron lon con nhém CH (cacborib cao) mang @t phan dién tich drong.
Do d6, ar phan b mat d6 electron trong pharirtpropilen c6 th biéu dién nhr sau:

H
o
H%»é’@ﬁ%
H

Khi cho H'CI" tac ding wi propilen, piﬁn cation @a tac nhan (proéton Hi 5 tin
céng vao cacbon mardign tich &m, con gin anion C1s3 tin cdng vao cacbon mang
dién tich drong.

- Giai thich theo ting thaidong:
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Phan tng xay ra theo c6 chcong electrophin (8 nén giaidoan quyét dinh ¢ do
phan tng la giaidoan aia H' tan cong vao propilen, co &hgia thiét c6 hai qua trinh
xay ra nhr sau:

©
H
H3C—(|_31=CH2 + I-Fa—> |.|3(;—(|-;1®—(;|-|3 C_|>H3C—C—CH3
(1)

Cl
o izopropylclorua

I H, @ Cl Hy  Hy
H3C—ﬁ=CH2 + H——= H,0 —C —CH, —H;¢ —C —C —cCl|

(I n-propylclorua

Trong qud trinh 1, Htdn céng vao nhém CHb ra ion cacboni trung gian (1); con
trong qua trinh 2, Htin céng vao nhém CHao ra ion cacboni (I1). Pin tng xay ra
theo qua trinh nao la ptthudc vao ring hrong vado bén aia ion cacboni trung gian.
Dang ion cacboni c6amg krong cang thp va c6dd bén cang &n khidién tich drong
& nguyén i cacbon canduoc giai toa. Diéu nay ay ra khidién tich drong & nguyén
tr cacbon lién bip véi cang nhéu electrono cia céac lién & C—H. lon cacboni c@o
bén cang &n thi cang @ hinh thanh.

So sanhiic diém ciu tao cia 2 ion cacboni | va I, ta gh thiy ion | c6 riing krong
thip hon ion Il vi trong ion | c6 s lién hop aia dién tich drong Wi 6 lién kKt o
C—H, con trong ion 1l chco s lién hop véi 2 lién kKt o C—H. Do do, ion | BBn hon
va & hinh thanh bn ion Il

Diéu nayda gii thich dugc trong pln aung @ng aia propilen wi HCI tao thanh
cha yéu |a gin ptam izopropyl clorua.

Trén @ s sy giai thich \é trang thai thh @ sy phan 6 mat d6 electron éa phani
chua phin tng, c6 tié phat béu qui ic Maccdpnhicdp nihsau:

“Tac dung aia mpt tdc nhan khongsi xieng (HX cling hzn) vao nét anken khong
doi xing, phin cation @a tac nhan & tan céng vao nguyénrtcacbon mang di doi
gidu mit dg electron tichdién am, con plin anion & két hop Wi nguyén & cacbon
mang @i doi tichdién deong.”

Trén @ s giai thich theo taing thai dong, co tié phat béu khai quat qui it
Maccopnhicop nta sau:

“Phan i#ng &ng electrophin vao anker? slién ra chi yéu qua dng ion cacboni
trung gian c&dg beén lon nhat”.

Cach gii thich theo tang thaidong hién nayduoc ap ding plb bién hon ca.

* Hi éu wng peoxit hay héu wng Kharatso.

Kharats va Mayd nlan thay ring, khi cho HBr 6ng vao alyl brdmua,éu loai trir
sr cOmit cia peoxit Bing cach cho thém éh lvgng nhd chit chbng oxy hoa vao &n
hop phin tng thi pln tng dng Xy ra binh trong, Hc d6 cham, theo quy ic
Maccopnhicop. Niing réu trong Bn hop phin thg cé én peoxit hdc cho thém
peoxit mvi vao thi pln tng € dién ra trai Wi qui tic Maccopnhicop,dc dé nhanh:
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chat chbng oxy hoa HBT
> H,C——C —CH,Br

cham cong binh throng
H2C:C_CHzBr + HBr _—
" peoxit Hy
» BrH,C——C ——CH,Br
nhanh cong khong binh tiong

C6 thé dung clat chbng oxi hoé nir hidroquinon; con peoxit xuc tac chogphing
bt thuong cé tié dung peoxit benzoyl dng han. Ngoai trong hop alyl bromua
nguoi ta nkin thiy phan ang @ng kit thuong Vi HBr khi c6 mit peoxit ding dén ra
véi cac anken. Vig phan tng @ng aia HBr c6 nit peoxit vao propylenéstao thanh
n-propylen 8 tao thanh n-propyl bromua, du suit phan ang dat t6i 80%.

HBrY
H3C C _CH3

Yy

Hol =g ——CH; HBr ——

peoxit Hy
H3C——C ——CH,Br

Y

Ta gi anh hrong aia peoxit gay ra pin ung trai \6i qui tic Maccopnhicop nay la
hi¢u itng peoxit héc hiéu tng Kharats.

Phan tng dén ra theo e ché géc nhr sau:

-Giai doan khoi mao: peoxit phan li cho cadgty do:

R 0 0 R > ) R—0"

Céc dc tr do c6 ti tac ding wi hidro bromua theo hai cach:

RO + HBr — ROH + Br AH = -23 kcal
RO + HBr — ROBr + H AH = +39 kcal

V& mat ning krong, phn thg tio ra ROH va nguyénirtbrom thdn loi hon.

- Giai doan phat trén mach:

Nguyén tr brom & tin céng vao ankend ra not gbc tr do mvi, rdi géc tw do nay
lai tac duing wi HBr tao ra n-propyl bromua va nguyéintbrom:

HBC_(H::CHZ + Br — Hac_ﬁ._CHzBr AH = -5kcal/mol

- Giai doan tit mach:
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Nguyén & brom tin cong vao nhém CHcaa i ddi 1a vi nguyénit brom c6 tinh
electrophin, néan cdng vao nguyénirtcacbon giau ét do electron lon.
Mit khac, so santio bén hai dic tr do trung gian c6 thtao ra:

. H .
H,C ——C ——CH,Br H,C ——C ——CH,
H

(1) (I g

Vé mat nang rong, goc (1) bén vitng hon goc (1), do $ luong lién Kt C—H lién
hop V6i electron & do trong ¢ (1) nhiéu hon trong @c (I1). Vi vay, goc (1) & hinh
thanh kon goc (I1).

Piéu nay gii thich sr hinh thanh & pHm n-propyl bromua khiang HBr vao
propilen c6 nit peoxit.

* Quy tat Zaixep — Vanhe:

Tuong tac @a mot tac nhan khdnddi xang HX véi mot anken, trongio, nguyént
cacbon mang i d6i la ddng kic, lién Kt vsi 2 nhéom ankyl khac nhau, dnla
gécmetyl, thi plin anion X cua tdc nhan&két hop voi cacbon éa i d6i mang

nhém metyl:
H
H2 6;)6@ H2 H2 H
Hy( —C —C=—C———C3—H *+ HX —>H,—C —C —C——CH,
H

Két qua ciia phin tng duoc gidi thich king hiu ung siéu lién bp cac cac éc
ankyl. Trong h¢u tng siéu lién bp, kha nang day electron éa cac gc ankyl ngroc
véi trong héu rng ém ng:

Hi¢uung cimung (+l): (CH)3C— > (CHs),CH— > CH;,CHy— > CH;—
Hiéu ting siéu lién bp: CHy— > CH;—CH,— > (CH),CH— > (CH;)sC—

Do d6, trong 2-penten, fihdo electronn léch v phia G lamcho nit d6 electrono
C; giau lén va tichtién am. Khi tadc dng Wi HX, proton § tin céng vao g dodo
phan anion X s3 két hop vao G mang nhém metyl.

Ciing c6 ti¢ giai thich qui &t trén theo tng thaidong dra vaodo bén cia ion
cacboni trung gian. lon cacborfio3 k&n hon.

3) Phinu#ng oxy hoa
Céc hifrocacbon cha lién Kt di nhay cam hon nhieu déi vai cac clat oxy hoa so
véi cac hdrocacbon nobiéu kién tien hanh phn ung oxy hoa it khac nhau, @&
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phim phan tng ding khac nhau, futheodiéu kién tién hanh phn ung vadic tinh @a
tac nhan.

a)Tac aing aia kali permanganat

Dudi tac ding aia kali permanganat, trong dungghd trung tinh hac kiém, lién Kt
d6i cia anken & két hop vsi hai nhom hidroxi nkr khi cdng Wi hydro peoxit
HO—OH, tao ra 1,2-diol.

Hoo H
R——C¢==C—=R + 2[0H] —> R C| c| R

OH OH
Trugc hét ion pemanganaték hop vao lién kt di tao ra ndt este rach vong. Este
nay khéng th tach raduoc, b thuy phan chugn hoéd ngay thanhadg cis-diol:

- _ — —0 — 0
+ /Mn\—> /Mn\ —_— + Mn
—-7¢ 0 0- ——C—0 0 ——C —0H 0 / \O'

lon MnO? tao thanh c6 mawl khoéng in, $ tac ding ngay i ion pemanganat
tao thanh ion manganaMnO; +MnO, - 2MnO? .

Vi du: oxy hoa xyclopentendng dung dch kali pemanganat te shu dugc sin
pham la cis-cyclo pentandiol:

OH
—_— OH

Phan ¢ng nay dung trong phan tidé nhan ra rdi ddi. Cho anken tacuhg wi dung
dich kali pemanganat trong méirtmg kiém (thubc thir Baye) dung ith € mat mau.
Trongdiéu kién manh I&t hon, dung dch axit vadun néng, & xay ra phin ang b gay
phan & ¢ chd ndi déi tao ra axit cacboxylic.

b)Tac ding cua axit cromic

Axit cromic dugc Sr dung ong raidé oxi hoa lién Kt d6i haic dusi dang dung dch
Cr,0O5 trong axit aetiatam dac co niit H,SO, haic khéng., héc duéi dang dung dch
natri haic kali bicromat. Pin tng k& gay lién Kt ddi tao ra xeton hac axit
cacboxilic. & tao thanh xeton aimg © s c6 mait nhom RC=, con g tao thanh axit
cacboxilic chirng © sy c6 mat cila nhém R—CH=:

R,c—C——R + 3[0]—> R,C=—0 + R——COOH
H
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Nho phan tthg nay c6 th xacdinh \i tri caa lién Kt d6i trong anken.

c)Peaxit lru co
Cac axit pebenzoic, axit peaxetic v.v... oxi hoa @dken 40 ra a -oxit:

\ / R C 0 \C_C/ R——COOH
SN T AV

-OXIt

o

Axit peaxit dung trong pin thg nay ardi dang dung dch trong axit axetic véduoc
téng hop tir hidro peoxit va anhiric axetic.

Bun néng law nhiét d6 cao,dang B thu dugc anken oxit, taal thu dugc sin prim
thuy phan @a no, trc ladiol.

~N._ .

c—cC._ + H,0 —

YN

I ——]

(@ U
T

Céc diol thuduoc tir anken mch vong la cac trans — diol, khaéiwac diol thu
duoc khi dung tdc nhan la permanganat la cac cisk dio
Trong dung éth Hcl pha lodng ata PdC} va ddng, etylen b oxy hoa dén
axetaldehyt:
H,O
CH, + PdC} —» [CH,PACL]—=——> CH—-CHO + Pd + 2H+ 2CI
Pd + 2CuGl +«—= 2CuCl + PdGl
Pé c6 CuC}), ngroi ta oxi hod CuCl trong khdng khi fiooxy:
2CuCl + 2HCI + 1/290 —» 2CuC} + H,0
Phan ttng ©Hng quat:
C2H4 + ]/ZQ — CH3CHO
d)Ozon

’Ph?m Ion cac anken tacudg mbt cach @ dang i ozon, ngay & khi ¢ nhiét do
thap, lién ket d6i bi bé gay, ho ra an pham goi la ozonit. PBAn ing ticn hanh kt sic
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nhe nhang so &i khi diing céac ciit oxi hoa thdng thong va vi vy duoc ding 6ng réi
dé thiét 1ap ciu tao.

Ozonit 1a nlieng cHit 16ng nhr diu haic chit rin vo dinh hinh, 4t dé& né va khéng
thé chung cit dugc. PHin tng Wi nudc, ozonit § bi phan hy thanh andehyt o
xeton, ty theo du tao oia anken badau:

0

R2C=(I_I|—R + 0, —> R,C——CHR LZO> R,c=—=0 + RCHO + HO

0—=0

Dé loai trir mot s6 phin tng phy, ngoi ta thay tié giai doan thuwy phan ci
cung kang cach ki, dung natri bisunfit hac 6t hon dung hyro co6 xdc tac:

HR + H,—> R,C==0 + RCHO + H0

Vi du: khi ozon hod izobutilen, ta thtrrgc sin phim 1a axeton va formandehyt:

Hc e 0 N
/ — 2 3 /
H,C /\ / H,C
H3C 0 —0

Phan ttng 0zon hoa cho & stit kha cao, it 60-7-%.

4) Phin ing thé & vi tri alil va vinyl

Trong thyi gian din day, ngroi ta chi ydén mot sb phan tng aia cac anken trong
d6 lién Kt d6i vin dugc duy tri. Trong trong hop nay, nguyénit hydro cia nhém
CH, & vi tri o dbi vai ndi doi thuong i la vi tri alyl, duoc thay thé:

Hy
—(—(¢ —~(¢ —
H H o

Nguyén t hydro nay c6 ki ning phin ¢ng dac biét, thé hién rd trong @ing lrong
lién két C—H caa nd la nb mot cach it thuong so Wi hydro dinh vao cac nguyérirt
cacbon no khac img lrong lién Kt C—H trong CH, bing 102 kcal/mol con i@
C—H alyl bing 77 kcal/mol).

Nguyén t hydro & vi tri vinyl trc 1a hydro dinh tnre tiép vao cacbon mangbndéi,
tuy c6 ring hrong lién Kt C—H 16n (104 kcal/mol) nhing trong nking diéu kién dic
biét vin co tte tham gia phn ang tre.
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a) TR & vi tri alyl

Trong nhing diéu kién xacdinh, tac dng aia clodén anken khdngab ra din xuat
diclo ma cho & pham the kiéu alyl theo & d6 sau:

HCI

C C—=C t Cly —> ﬁ_(i

O— o=
+

Phian ang nay tén hanh 4t d@ dangddi voi cac anken phan nhanh. Vi,clo hoa
izobutilen ngay nhiét d6 phong:

H,C

N

/C:CHZ + CI2 —>H2C:C—CH2C| + HCI

H,C
3 CHy

San phim phu [a 1,2-diclo-2-metyl-propan.

Thuc chit c6 sr di chuyén nbi ddi theo @ ché phan tng sauday: tredc hét co phin
rng @ng binh thrdong aia cation clo Clvao nét cacbon mangéi d6i; saudé cation
nay hdic $ cong Wi anion clo Cl cho @n phim odng binh tlrong haic s tach not
proton H cho gn pham tré alyl:

H4C

\ ®
C£CH2+ Cl:C]— H3C——C——CH,CI

H4C L
Cl
)
+ Cl an pHm
> HyC——C ——CH,ClI San pham phy
@
HaC ——C——CH,Cl —— L
@ 3 7 )
CHj H_> H,c ==C ——CH,ClI San pham chinh
CH,

f)éi v¢gi cac anken khong phan nhanhunpropilen cking han, phan tng cho én
pham the alyl tien hanh trongtieu kién kho khin hon.

500-600°C L
ch—ﬁ_cm t+ Cly —— CIHZC—ﬁ—CHZ

alylclorua

b)Thé & vi tri vinyl
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Nguyén t hydro dinh wi cacbon mangéi doi (hydro vinyl) bing lién Kt C—H c6
nang lrong lién Kt Ion hon nhiéu so i lién két C—H khac.Do6 1a dodd amdién kha
l6n aia nguyénit cacbon lai hoa $pDo d6, viéc thay tié nguyén t hydro vinyl bang
halogen #n hanh trongtiéu kién khé khin nhr ¢ nhiét 36 cao. Con trongtiéu kién
thuong, tac dng aia halogen &i anken clicho ptn tng dng.

Phan ¢tng th clo vao hyiro trong etilen #n hanhg nhiét d6 cao (200-60%C) cho
san pham 1a vinyl clorua:

L 200-600°C
HoC==CH, + Clj ————> Cl——C ==CH,

Phin ttng nay dung trong cong ngpi sin XUAt vinyl clorua lam nguyén éu tér)g
hop mot polime c6 gia frla PVC. Heu stit sain pram phin ting clo hoaang 1én (icn
90%) réu tién hanh phn ung ¢ 250-350C cé miit 0,5% oxi (oxi lam gim phin ¢ng
cong clo).

Co ché phan tng clo ho4 etilerd nhiét d6 cao ding 1a @ ché gbc day chugn kiéu
nhu clo hoa ankan.

0
ClCl —»  2CI
H,C=——=CH, + Cl — H,c=—=CH: + HCI
H,c =——=CH- + Cl.Cl —— H2c=(|_;l—c| + Cl

5) Phdn #ng trung hep va telome hoa

a)Phin tng trung lop

Mot trong nfitng phin ing quan tsng bic nhit trong k§ thuat hién nay @a cac
anken va cacdp chit chra no khac 1a pin ung trung fop tao ra @n phim la polime
(chat cao phant). Qua trinh tring &p toa nhiét rat 16n, ddi véi etylen la 800 callg
(trung hyp ¢ thé khi), saudo la izobutilen 228 cal/g (trungyp trong dung tth).

So d6 chung @a phin tng tring kyp nhr sau:

nA  — (A)n
nlak s trung hop.
A la ménéme.

Vi du:

O
o

n H3C_ﬁ:CH2 —_—

[qp PSS qp Juu ui

Hy

Tuy theo lin chit dic diém cia monome, t diéu kién tién hanh phn ung, sr
trung hop s xay ra theo o ché khac nhau, cho polime céwctao khac nhau vasb
trung lyp khac nhau.

b) Phin tng telome hoa
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Mot trong nhirng chng trung lop dac biét caa etilen la phn ang telome hoa. i
tac ding aia cacbon tetraclorua I&n etilérap siét cao cé it peoxit lam xuc tac, ay
ra qua tinh tringdp etilen nteng cH chodugc mjt polime ¢6 & s tring hyp nio, do
sur két hop v6i phan fr CCl, 1am it mach ssm hon phin tng trang lvp binh throng.
Qua trinh naying & ndt chibi cac phan ttng day chugn theo o ché goc:

i:| 0 0 T| R —> R + C0O, + OCOR
0

0
R+ CCl, —»

R—Cl + CCl

— . H
H2C—CH2 + CC|3 —_— ch CZ—CC|3

. H, + CCly
H3C_C —CC|3 [l Cl CH2CH2CC|3 + CC|3
l H,C =——=CH,
H, H, H, +CCl,
Hzc_C —C —C —CC|3 > C| (CHZ-CHz)ZCC|3 + CC|3
V.V
Phan ¢tng ©ng quat c6 th biéu dién nhr sau:
n CH=CH, + CC} — CI(CH,—CH,),CCl;
trongdon=1,2,3...

Sy tao thanh nitng sin pham phin ang khac nhau c6 da $ goc etilen khac nhau
phu thuoc vaodieu kién phan tng.

Thuy phan dn xuit tetracloankan thdugc <5 tao ra ankyl cacboxylic.
¢l——(CHy-CHoncCl, ——2M200  Ci(CH,CH,)NCOOH + 3HCI
Phan ¢tng telome ho4 etilen cho cafndxuit tetracloankan va cho axitdng ang co

chea $ Ié nguyén i cacbon.

Phan tng telome hoa c6 y ngithyc tién dé dicu ché tong hyp cac mdnme tronggk
thuat tong hop cac clat cao phantt cing nhr cho nhéu qua trinh dng hyp hiru oo
khac.

2.1.7.Phan &ng tach

Khi hai nguyént hay nhdm nguyénithi tach ra kbi mét phan & ma khéng cos
thay thé bang nhing nguy@ntt hay nhém nguyénrtkhac ta cé pdm ang tach. Quan

trong va pid bién nhit & nHrng phin tng tach njt nhém X va nguyénathydro & vi
tri B tao ra lién Kt d¢6i C=C.
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L NN/
[ N N

1) Co' ché phdn ieng tach

Phin 16n nhirng phan tng tdchP quan tong 1a nkitng phin tng nucleophin &y ra
trong dung éth (cac o ché E2, E1, Elcb) va gim ing theo o ché vong (Ei) »ay ra
trong trong hoi ¢ nhiét d6 cao.

a) Co ché E2

Co ché phin tng tach nucleophinrbng phan & E2 c6 nling nét trong tir co ché
phan ng the Sy2 vi ding la plan tng mot giai doan vadi qua tang thai chugn tiep 1a
mot phirc haat dong.

Khac wi phan tng &2, trong plan ting E2, plc hat dong sinh ra douong tac
gitta tac nhan Yva nguyénit B-hydro trong phantt chat p: phrc nay tach préton
cung \6i Y va nhém Xdong thyi tao ra gn phim chra no:

~0
.
=
— ) T
>=<
—<
]
]
]
]
=
]
]
]
]
N
]
]
]
]
]
]
]
>
[ep)
()
.
—<
o g
+

trang thai chuygn tiép

Oday X cotie A F, Cl, Br, I, OSGR, N'R; v.v..., con Y la mpt anion hay phanit
trung hoa i cap electron cha sr dung (bao) nhr OH, GHsO', GHsO', NRs v.v...
Vi du: phan tng tach HBr & bromua propyl nt tac ding aia etylat natri trong

etanol:
H ., . B rﬁa H, o
2 7 ‘ Z \\\\
/c| CI(H.. B — /”g=CI|u....H—> /C——C\ ¢ 87 CoH 50 H
HaCo H H,C H H H,C H
(:2H5066

Dé chimg minhdic tinh kdng phan i cia @ ché E2, ngroi ta khio sat vai tro
cua tac nhan Yva thiy rang trong pln tng E2 @n dung baa manh va \an toc phan
ung throng phu thuoc vao @ hai thanh phn tham gia vao pim ing.

V = K[RX] [Y ]
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Mit khéc, Bu thay nguyénit B -hydro king doteri thi thiy cé héu tng déng Vi tir 3
dén 8,diéu d6 ching © lién két C—H bi dat o giai doan quyét dinh van toc phan ang.

Xét hod 4p the cia phin (ing ta thy vé mit ly thuyét nhém X c6 th bi tach ra
cung \6i nguyén tr B-hydro ¢ cung phia (tach ku cis hay syn) hic khac phia & no
(tach kéu trans hay Ku anti).

e
X : X R
R
y© £
- —_—
R -HY
R Yée
| H

ttct anti R
. )sée \/3@ -
H v e H==ms _X@ ‘
—_—
R > R -HY
7 R
ttct syn R

Do X* va Y®> & gan nhau 8 day nhau nén ttct syn khonin dinh bing ttct anti.
Mit khac, tr ttct anti & tao ra obitann hon vi cac tnc obitano ttct anti song songov
nhau.

Vi vay, phan tng E2 xy ra theo kéu trans hay antigt 1a khi trung tdm tham gia
phan tng (H—C—C—X) & trén ndt mat phang, trongdé cac nguyénit hay nhém
nguyén t bi tach (H va X) vi tri antidéi véi nhau.

Quy luat nay ding dugc ap aing cho day xiclohecxan: phung E2 ch xay ra ¢
dang khi hai nguyénrthay nhém nguyénitbi tacho vi tri trans-(a,a). Ca#éng phan
trans-(e,e) khdng tham gia gshung; con caaldong phan cis-(a,e Ho e,a) ch phan
rng it chim haic khdng pkn eng.

Thuc t, khi tach HBr t cis-dibrometylen trong dungich kiém — etanol ¥n tic
tach bn gip 135 bn so \6i phan tng trong tr caa trans-dibrometylen.

Thuc t, khi tach HBr & cis-dibrometylen trong dungch kiém-etanol, 9n toc tach
l6n gip 135 hn so \6i phan tng trong tr caa trans-dibrometylen.

H Br CH H Br
nhanh |C| cham
-~ :
-HBr | -HBr
Br
H Br Br H

Nhiing sr kién ke trén chirng © phan tmg E2 sy ra theo kéu trans. Tinhdac th
lap thé nay c6 nhiu nguy@n nhan:
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-Néu so sanh ing lrong aia cac tang thai chugn tiép thi tang thaiing wi sy
tach kéu transon dinh hon trang thaitrng wi su tach kéu cis vi khdng cowsday nhau
gitta cAc nhdm C. . .H. Y>* vaC.. X*.

S) 00
A X 50
0©
Y ----H 2 r
trang thai chugn tiep trans trang thai chugn tiép cis

- Sr tao thanh cac obitam 3 thuan loi hon, réu phin tng tach sy ra theo kéu
trans. THt vay, & trang thai chugn tiép kit dau hinh thanh & déi, obitann cua i
d6i nay sinh ra iing cach xen phcéac obitan §n 1a s & nguyén i cacbon trong phan
tar chit dau. Cho nén xen phi d6 € thuan loi hon néu cac nhém btacha vi tri trans
d6i véi nhau vi khidy cac obitan spa trén ndt mat phing.

Ta co tié phat béu mot quy luat chung nlr sau: g tach rdng phant chi xay ra &
dang khi nao én trung tam tham gia gh ung (H—C—C—X) nam trong not mat
phing, ngha la cac nhémittacha vi tri trans (hay antiddi véi nhau.

Tuy nhién, quy lat tach kéu trans chap ding duoc cho cac hinh th(cdu dang) c6
nhitng nhom b tacha vi tri trans kéu truc (axial). CAc hinh thkiéu trans c6 niing
nhém h tacho vi tri bién (equatorial) khéng tham giagohrng tach &tong phani vi
bén trung tam H-C—C—X khéng rim trong ndt mat phang.

Pé minh ha quy Iuit vira néu trén, ta xét ph tng tach aa clorua mentyl va clorua
néometyl. Clorua mentyl c6 hai hintéthhé trongdo | twong déi bén hon, conddi voi
clorua néomentyl hinh &bén Ia lIl. Phan ¢tng tach éa clorua neomentyl ¢hao ra
mot anken 1a menten-2 vayra Wi van toc rat cham. Vi dé thoa mandiéu kién tach
ludng phan i phai chuyén can king tr dang | sang dng Il it kén hon. Béi véi clorua
neomentyl, nguyénitclo cé tté bi tach cung véi nguyérirthydro & C, hoic G, tao ra
hdn hop hai anken, trongd menten-3 clim ty 1& cao fon (theo quy it Zaixep) va
phan tng tach cé §n toc twrong déi 16n vi 11l 1a dang bBn ddng thyi thoa mandiéu kién
cua quy luit tach kéu trans.
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i-C 3H;
o i-C H7
menten-3 75% ' i

HsC -C4H;
i-C 3H
7 zy (1) !
100% ch—<;>—-ch7
ch, ¢

menten-2

Sy wu tién tach theo Ku trans trong pin tng E2 [a quy lat c6 ngai 1€. Vi dy,
phan tng E2 @a hydroxit trans-2-phenylxyclohexend la thch theo ku cis.

_—CgHs

Nguyén nhan i@ trong hop ngai 18 nay laanh hréng aia gdc phenyl lam cho
nguyén & B-hydro tré6 nén hat dong.

Nhiing phin tmg debrom hoa cacad xuit 1,2-dibrom king anion iot @ng chay
theo kéu trans:

b)Co ché E1

Co ché phan tng tachdon phant E1 trong tr co ché don phan i Sy1 Vé giai doan
chim tao ra cacbocation, nimg ¢ giai doan sau thi khacia phin ung. Trong phn
rng E1 cacbocation tach prétamtra @n ptam chra no.
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©) nhanh
C -

/+
AN

T >

®
X:Cl, Br, 1, 0SO,R, SR2 OH, ..
Trong céac giatfoan phin tng trén, dung méi @i vai tro solvat hodat quan tong.
Vi du: c6 tle md & phan rng tach éa bromua t-butyl nin sau:

@ S
(CH3)3C_BT + sol —> (CH3)3CSOI + Brsol
@ )
(CH3)3CSO|—> (CH3)2CH:CH2 + H sol

Sol: dung méi.

Van téc cia phin ang E1 ch phu thudc vao mng do caa chit phan wng chir khéng
phu thudc vao wng d6 cia tac nhan nucleophin: trong vit /én v~ [(CH3)sCBI].
Nhitng yéu 6 1am thuin loi cho phin tng Sy1 néi chung @ng lam thidn loi cho phn
ung E1.

Vé phrong dién hod &ip thé, cac plan tng E1 trong dungidh khdng ca tinldac thu
nhe phan tng E2 vi cacbocation trung gian sinh ra éa tric phﬁng haic ¢an nhur
phing, dodd ar tdch khéng ph thusc vao éu hinh phanit bandau. Tuy \dy, réu
nhom X chra i khoi nguyén tr cacbon mangién dwong not khaang cachdu xa ma
da xay ra sr tach proton hiic néu trong plan tng ch tao ra nlitng cip ion trung gian
[R*X] thi ar tach theo Ku trans & chiém uvu thé hon.

Trong thrc €, & nhirng diéu kién aia phin tng E1, & hai dong phan cis trans
cia 1-metyl-2-cloxyclohexamiéu tao ra 1-metylxyclohexen la chinh, cungivs-
metylxyclohecxen ning tr ddng phan cis (tach &b trans) ¢ 16 1-metylxyclohecxen
cao lon.

c) Co ché Elcb

Theo @ ché E1, nhém X btach trée proton. Trong € ché E2, nhém X va hgro
bi tachddng thyi. C6 mbt co ché thir ba rira: dau tién, hyiro bi tich Wi baz tao ra
cacbanion, sado dén luot X tach ra 4o thanh 8n phim chra no:
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J
H C—c x + Y == C¢——cC—x * YH

o 1N,
N

Qua trinh hai giaitoan trénduoc goi & co ché Elcb hay 6 ché cacbanion.

Co ché Elcb ch xay ra & dang khi X kém hat dong conp -H rét linh dong (thi d:
CHCI27CF3, NCCH,COHR,,...), Y la bay manh (HO, RO...). Va cacbanion sinh
radugc on dinh nhy anh hréng aia niitng nhém hut electron anh. Do la trong hop
cua cac phn tng déhydrat hoB -hydroxyxeton,B -hydroxynitrin, deamin hoa (tach
NHs haic amin), 3 -aminoxeton v.v...

R—8—22—C— H_20> R—C—C—C<
OH

- Hy _ __ _ /

N—C—C —¢C H,0° N——=C ﬁ—C\
OH

R—8—(H22—C— N_H2> R—C—C:C<
NH,

Vé mat hod hp thé E1cb khéng cd tintiac tho.

Sy xuét hién cacbanion nlhmét sin ptam trung gianduoc xac minh Bng phin ang
trao ddi doéng i giira 1,1-diclo-2,2,2-trifloetandi D,O. Van toc traoddi d¢éng Vi 16n
hon vén toc tach:

CCl,—/CF, ©

HCCl,——CF,

Cl,c =—CF,

Mat khép, kféo sat g tach CHCOOH 1 2-ghenyl-z-axetoxy-l-nitro>§yclohecxan
nguoi ta thy dong phan | phn tng nhanh bin dong phan Il &i bon lan (néu theo ©
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ché E2 thi Il & bj tach lon I) va théng & p vé anh hrong aia nhom th ¢ géc phenyl
trong phrong trinh Hammet c6 giitdwong, diéu ¢6 phu yp Véi co ché cacbanion:

CoHs CeHs OCOCH;,

\ NO, N0GeHs

(I1)

Co ché Elcb va caceché E1, E2 chla ba trrong hop dién hinh trong rat day
lién tuc cac o che tach nucleophin:

cacoce E2 <« Cacoche . o g0

El <—> _ _
trung gian trung gian

d)Co ché Ei

Co ché Ei thudng gip trong cac pin tng nhit phan ankyl axetatgo ra anken va
CH3;COOH), ankyl xantogenatatt anken, CHSH va COS), oxit aminde 3 (4o
anken va hgroxylamin)... Vi di:

5000C

CHLCH,CH,0C0CH, — 05 Hiche==cH, + CH,COOH
0
CHLCH,CH,0CSSCH—2"C Hiche==cH, + COS + CHSH

0
CH3CH2CH2(CH3)2NOL0C> H,CHC=—=CH, + (CH3)2NOH

Phin ¢tng Ei 1a pln ¢ng mbt giai doan, di qua trung tdm chéyn tiép vong kéu
perixilic. Vi du:

2) Cac quy it vé hweng tach
a)Quy fit vé huong tachp-H
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Ddi voi cac din xuit bac mot, nguyén & B-hydro ch c6 mit & mot nguyén i
cacbon. Vi vy, néu khdng xy ra sr chuyén vi thi phin ng tach chcho anken — 1 1a
san pham duy nhat. Vi du: CgHsCH,CH,Br chi ¢6 thé cho GHsCH=CH,.

Péi véi cac din xuat bac 2 va lc 3 thi khdng nh vay, ¢ day co6 kh nang hinh
thanhddng thyi hai haic ba én pham. Vi du: sec-butyl c6 thtao ra buten-1 va buten-
2, trong  d6 c6 ndt san ptam chinh. Trong niting trong hop nhr vy, c6 bt sH
quy it cho phép xadinh sin phim chinh, c6 ndia 1a xacdinh hréng aia phin @ng
tach. Cac quyit do 1a:

-Trong céc phn tng theo o ché Electron, nhém X btach ra cing & nguyén t
B-hydro & cacbon Bc cao nht va o ra di ddi c6 nhéu nhom tié nhat. Quy &t nay
duoc goi la quy &t Zaixep. Vi dr:

CH3CHCH2CH3L> CHyHC =—=CHCH,; + H,C——=CHCH,CH;
| chinh phu
OH £1
CHSCHCHZCHZCH:;—> CHsHC —=CHCH,CH, *t H,C =—=CHCH,CH,CH,
chinh phu
OH
H El
HyC——C——CHCH; — > H,cHC——=CCH; + H,C —=CHCHCH;
o | ,
(CH3)ps CHy chinh cH, plu CH;

- Néu X 1a mdt nhom tié khéng mangtién tich nhr Cl, Br, I... va khéng cows
an ndr khong gian thi pin ung E2 ¢ing xay ra theo lxéng nhr phan tng E1 ngha la
X bi tAch cung nguyénirtp -hydro & cacbon Bc cao nht (quy &t Zaixep). Vi ak:

E2
CH3CHCH2CH3W)>e CHSHngHCH3 + HZCRCHCHZCM

Br

Trong trong hop X 1a nhém té mangdién drong va khé btach hdc odng

®
kénh nhr NRa SRz SOR ... phan tng tach E2 &y ra theo kxéng trai ngroc v6i quy it
Zaixep nghia 1a X b tach cung &i nguyén & B-hydro & cacbon Bc thip hon (quy &t
Hopman). Nix vy, quy it Hopman ngoc véi quy tit Zaixep va ch yéu ap ding cho
phantng E2. Vi ak:

©
CH3CHCH2CH3L’ CHHC ——=CHCH; + H,C=—=CHCH,CHj
E ]
ol ; phu chinh
N (CH3)s
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bazo
CHsCHCH,CH,CH,———> CH3HC==CHCH,CH; + H,C==CHCH,CH,CH;
3| AR AL I 3 phu 2Ly chinh

S0 ,CH,

- Trong céc pin tng theo o ché Elcb, nhdm X btach ra cung & nguyén
B-hydro nao co tinh axittong ddi cao hon c.

- Bat ké phan ttng xay ra theo o ché nao, Bu trong phantt d¢a c6 dn nbi doi
(C=C hdaic C=0) c0 t lién hop voi ndi ddi d4 sinh ra thian pham lién hyp theong la
san pham chinh.

- Bat ké 1a v ché phan tng nao, tuan theo quiittHopman hay Zaixep, gh
rng tach khong &y ra theo kxéng ©o sin pim kém En.

Trong rim quy &t ké trén, quy &t Hopman va Zaixep c6 y nghquan tsng va
pho bién hon c.

b)Anh hrong aia cu tao dén huéng tach va §n toc tach

Néu nhém X b tacho vi tri a, con proton btaché vi tri B trong phantt thi cac
nhom té & nhitng Vi tri d6 c6 tté gay nén nting anh hrong khac nhau nhsau:

- Chang lamdn dinh hay nat 6n dinh rdi déi dang hinh thanh (cac nhébnvi tri o
hay ).

- Chang lamén dinh hay nat 6n dinh cacbanion va lam thaipi tinh axit @ia -
proton (cac nhéng vi tri B).

- Chang lam rét 6n dinh haydn dinh cacbocation sinh ra (cbac nhonw vi tri o).

- Chang gay cac i ung khdéng gian (cac nhomvi tri a vap).

Hai higu img thr nhat va thr tw ¢ hiu lyc & ca ba e ché tach song i ing thr tir
co6 hiu lyc cao nht ¢ phin ttng E2. Héu ung thr hai khong ¢6 [8u lyc doi véi phan
ung E1 con Hu tng thr ba khéng cé Bu luc doi véi phan tng Elcb.

Bang thrc nghém, van toc cia phin ang E2 @a cac halogenua ankyhd mot
RCH,CH,Br phy thuoc vao tan chat cia nhom tk R ¢ vi tri B theo thir ty:

CHz > CH;CH, > CH;CH,CH, > H

Khi dua mot nhém ankyl vao vtri B haic a cia halogenua ankylab hai va lac ba
ta ding thiy van toc phin thg E2 ting 1én, nlat 1a khi cAc nhom nayg vi tri o. Mit
khéac, ta con thy sr tAch B-protond cac dn xuit bic hai va ke ba cé th xay raw
phia mach ankyl ngn hay phia mch ankyl dai bn. Khi 4y van toc cia phin img tach
& phia mch ankyl dai va i suit caa ankentong ung throng lon hon han so \6i su
tachd phia mch ankyl ngn ngha l1a ptin tthg tuan theo quyat Zaixep.

Néu dua nhém th ankyl vao phanit hop chit oni, sr bién thién n téc phan tng
E2 & theo chiu ngroc lai, cAc nhom th ankyl & vi tri B 1am gam van tic phin tng,
khi 4y, van toc E2¢ mach dai gim rit nhanh va pin tng tuan theo quyat Hopman.
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Van thc caa phin tng tdch E2 @ng phu thudc vao tin chit caa nhém b tach X.
Trong day cac &h xuit halogen n toc tach gim theo thr tu | > Br > Cl > F. Mt
khac, hréng dac treng aia phin ung theo quy it Zaixep d¢ing giam theo chiu do
ddng thyi huéng tio ra gn plim Hopman ing lén. Vi di, khi cho 2-halogenpentan
CH3;CHHalCH,CH,CHj; tac ding wi etylat natri trong etanol ngi ta thudugc cac
penten theoytlé phan trim nhr sau:

I Br Cl F
Penten-2 80 75 64 18
Penten-1 20 25 36 82

Péi V6i cac plin ung tach E1, khi nghiénio anh hréng aia cac nhom ankyd vi
tri B dén phin ung aia din xuat (RCH,),CHBr ngroi ta thay van toc ding nhr hiéu
suat anken bén thién thr ty sau:

R: CHy> CHCH, > H

Khao satanh hréng aia cdc nhém ankyd cac dn xuit bac ba RCHCBr(CHs), ta
ciing thy quy Iuat nhe trén. Trong trong hop do, B- hydro bi tdch fr mach ngdin
(CHs) hay mach dalr(RCIj). Hiéu stit anken va én tbc taché mach dai bn hon
nhiéu so i mach ngin, phu lyp vai quy tat Zaixep.

Phan ing E1 @a cac bp chit oni ding tuan theo quy Bi twong tr din xuat
halogen ngta la cac nhém ankyt vi tri B lam &ing Vvin toc va héu suit anken. Mt
khac, plan ttng ding tuan theo quyit Zaixep.

Nhirng diéu trén cho thy hu:ong aia phin tng tach ngoai phthuoc vaodic diém
co ché con phu thudc vao cac §u t ciu to.

c)Co s Iy thuyét caa quy &t tach

Trong phin tng tach nucleophinysuu tién ko thanh njt ankendf)ng phan nado
(theo quy it Zaixep hay quyit Hopman) khéng ph do sr dong phan hoa anken gay
nén vi trongdiéu kién phan tng tach khongtu dé gay nén. ¥u t co ban chi plbi
hudng aia phn tng tach 1a cacdp t dong hoc.

- Quy tat Zaixep trong phin iing E2
pé giai thich quy &t Zaixep ngroi ta throng dra vaoanh hrong khac nhauia cac
nhom th & cac \i tri a va B dén do 6n dinh aia trang thai chugn tiép Oung nhr do

bén aia anken. Tang Ehal Qhu;?n tiép trong plan ung E2 dia cac dn xuit halogen
(X-Cl, Br, 1) va nheu dan xuat RX khéac, cé &u tao:

6@
R ‘“, /X
2 -~
—C ——C |l
R /,C ——=C \" R
HY R
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Néu R & nhém ankyl c6 Bii tng siéu lién bp thido on dinh aia trang thai chugn
tiép cing nhr d6 bén cia ankenwong tng € cao ton so i truong hop R 12 hydro.
Theo quy ldt chung, pn tng € uu tién »y ra theo kxéng ndo co tmg thai chugn
tiép on dinh hon va én phim ding Bn hon. Vi du: cé phin tng dehydrobrom hoé 2-
brombutan trong dungich kiém-etanol.

Br
H., B?e | HaC., ,Bée
%, o HO" HO" Y i
H—-,C:CIH\HHH <—HCHC—(|_“,|—CH2—> H——,C |\
H CH,CH, | |
©,. H H ©.
HO HO
trang thai chugn tiép kém n trang thai chugn tiép bén hon
H,0 H,0
-Br -Br
H. H HsC, M
4 ‘ H CH,

buten-2

H
buten-1 .
(bén hon) 80%

(kém kEn) 20%

Nhin vao & d6 co ché va gin d6 nang lrong, trung tam chun tiép theo quy it
Zaixepdn dinh hon trung tam chudn tiép theo quyt Hopman ni vao hgu tng siéu
lién hop caa hai nhém metyl nén ph ang dién rauu tién theo quyit Zaixep. \& mit
nang lrong buten-2 sinh raiing kn hon buten-1.

- Quy tit Hopman trong phan &ng E2

Vi kich thréc cia cac nhom B\I RZS V.V... rit I6n nén du cang tach anti (trans)
theo quy it Zaixep khong Bn hing ciu cang de tach anti theo quyat Hopman. Mt
khac trung tam ChL@}ﬂ tiép T ciing khongon dinh king trung tam chudn tiép Ty. Vi
vy, phan tng dén rauvu tién theo quyit Hopman.

Je)
o\
H h H Et
]
H Et H Et
HOe -HOH
—»
Me Me Me Me -NMe,
NMe, NMe,
, ; \ Me Me
cau dang kém kn T

San phim Zaixep

69



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

)
o\e
H “H H Prei
H Pr-i H Pr
HOe -HOH
—_—
M e H M e H -NMe;
NMe, NMe,
, \ Me H
cau dang ken T

San prim Hopman
Ciing ¢o tle giai thich quy it Hopman ¢ta theo hdu ung electron ¢a nhém té &
trung tam chu$n tiép.

- Quy tit Zaixep trong phan wng E1

Phin tng E1 @a moi dan xuat RX di hréng tach theo quyat Zaixep hay theo quy
tait Hopman @ng sinh ra rt cacbocation trung gian. MNhvay, yéu t quyét dinh
huéng tach khong ph la trang thai chuygn tiép | (cia hréc tao thanh cacbocation) ma

la trang thai chuﬁn tiép 1l (cua broe chuyén hoéa cabocation thanlrsphim tach) va
d6 bén trong déi caa sin pham tach.

@
0
S\
H & H . S
®5\\\\\\ s S
v ——C \‘ CC TC\

o e VAT

Xét d6 bén trong dbi cua céc ting thai chuﬁn tiép ding nhr do bén cia cac
san pham tadéu thay phan tng phii xay ra theo quyit Zaixep.

Tuy Vay, quy it Zaixep c6 th bi vi pham vi cac ly do € khéng gian. Vi d, phan
ung E1 da 2,4,4-trimetyl-2-clopentaad ra anken-1 la chinh:

CH CH
CHs CH; | 3 3 CH,
| Hy | E1 H, /
H,0 —C——C —C——C|—— H3C——C——C —C=——CH,* HsC C—C—=C
| | H \
| CHj
CH, CH, CH, CH, CH,
anken-1 81% anken219%

Nguyé&n nhan lam cho phtng trénuu tién to ra anken-1 c6 #hla sr 4n ngr
khéng gian éa cac nhdm metyl trongrdc tach proton ra ki cacbocation trung gian
va quan tong hon nitala anken-2 kémdm hon so \6i anken-1.

Vi du: phan ung tach (CH),CHCH(CH;)—S'(CHs), trong etanol-néc (S la dung
moi).
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H H
H,C cl C CHy
c

®
Hy S(CH3),
H H
H,C cl CHs
CH,
| ®
@6 l
S
s H
H %, o
\\ (-Dé\\\ ‘H ///C _____Ct\\—
H4C omimle 22220 N
>, (H3C)HC @
H,C 3 \S
trang thai chuygn tiép bén hon trang thai chugn tiép kém &n
@ -SH
-SH '
H,C. H ., o
0
91% CHy (HoC)pHe™ 9%
Anken &n hon

Anken kém Bn

Trong vi di trén, trung tdm chdp tiép T, (cua giaidoan tach protonpn dinh
hon trung tam chudn tiép T,. San phim tach theo quyat Zaixep @ing Bén hon sin
phim theo quy & Hopman. Vi th moi phan ung E1 noi chungiéu theo quy &t
Zaixep.

- Ty 1é hai dong phan cis-trans trong én pham tach

Khi tach HX t&r CH;—CXR;R;, haic RiR,CH—CXR3R,, anken sinh ra khéng
c6 ddng phan cis-trans ning tir R{R,CH—CXR3R, v RCH,—CXR,R; ¢ ttt tao ra
nhitng dong phan trans va cisdngtng.

Phin tng E2 »y ra theo kéu trans, trong trong hyp nay yu t hinh tte cé y
ngha quyét dinh. Céc phn tng E2 throng sinh ra (Electron)-anken vi phing nay
dién ra \6i cdu cang anti (chodong phan Electron) thm loi hon voi ciu cang syn
(cho dong phan Z) xét & d6 bén aia cac éu dang dau cing nhr caa cac trung tam
chuyén tiép twongung.

Vi du: c6 phin tng dehydroclo hoa 1-clo-1,2-diphenyletanarDxuit clo nay c6 3
hinh tré xen &, trong $ d6 chi cac hinh tA | va Il méi c6 H va Clé vi tri anti doi
nhau.
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H H CeHs
H CeHs H CeHs H CeHs

C6H5 H H C6H5 H H
Cl Cl Cl

(1 (1) (1)

Khi c6 tac ding aia bawo, | ¢ bi dehydroclo ho& thanh trans-stilben conéll s
tao ra cis-stilben:

©
0
]
i
H |-|: H CeHs
H CgHs ) H CeHs
HO -HOH
e — o
CeHs H CoHs H -Cl
Cl 6|6e 5
C¢H H
| 615 '
() 5(8) trans-stilben
i
]
H |-|: H CeHs
CeHs o H oHs
HO HOH
—_— >
CeHs H CeHs  ~Cl
Cl é|5e 5
) H CeHe
cis-stilben

Giandd ning lrong aia hai qué trinh tréduogc trinh bays hinh sau. So sanh
cac giandd do, nhit 1a so sanh cacing lrong hait hoa ta thy huéng to thanh trans-
stilben thdn lgi hon hudéng tao thanh cis-stilben. Tite nghém d& xac nén lap luan
trén Iadung

Ddi véi cac phan ung E1, gu cacbocation trung gian sinh raguay tr do duoc
thi bit ké hai cang hinh lc aia chit dau nhr thé nao, tang thai [Bn cia ion ding < 1a
trang thai ma trongié nhém &n hon caa cip nhom tié L-N s3 déi dién voi nhom nlo

hon cia ¢ip nhom the L'-N’ (L: | on, N: nhv).

Tir trang thai Bn d6 s sinh ra ankentong tng.
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Mit khac, gu cacbocation khong hoan toan do thi pfan ung c6 khuynh
huéng trong tr phin tng E2. Ngoai ra, ¢u ¢6 miit nhom gay Hu ang ke thi nhémdo
co the anh hrong dén ty 1€ cua cac 8n pham cis-trans-anken.

3)Nhi@#ng yéu té danh hwéng dén quan hé giga cac phin @#ng tach va ti#
nucleophin

Céc phn ung tach va th nucleophind nguyén & cacbon no thong xay ra song
song. Ty diéu kién cu thé ma nmdt phan tng naodd chiém uwu thé hon. C6 nhéu yéu
t6 anh hréng dén mdi quan 1§ do.

a)Anh hrong Ve ciu tao caa chit phan tng

- Phan &ng lwong phan tir

Trongdiéu kign phan Gng lrdng phan#, khi bic cia goc hidrocacbonang Ién thi
van toc cia phin tng §2 giam trong khido van toc cia phin ung E2 hi tang. Nhr
vay, khi ting kic cia goc hidrocacbon Hu suit tao ra anken&tang. Ga the:

CHiCH,X < (CH3),CHX < (CHy)sCX.

Vi du: khi tac ding Wi etylat natri trong etanol, bromua etyl cho &a phim chi
yeu la dietyl ete va dhl% etylen. Traidi, bromua t-butyl cho taas pram chinh la
izobutylen, con bromua izopropyli ltao ra propylen va etyl i-propyl ete theplé 3:1.

- Phan wng don phan ti:

Déi véi cac qua trinkdon phan ir, giaidoan quyét dinh ty Ié gitra cac §n pham thé
va tach la glaHOan nhanh khong quy dinh tc do cia ¢ qué trinh. Vi th, khd ma
thiy duoc mbi quan k¢ giira van toc caa phin tng Sy1 va ptin ang E1.

Khi muc d6 cong knh ¢ R ting Ién, § & san ptam E1/S1 s ting. Mot trong
nhitng nguyén nhan quamnptrg ¢ day laanh hrang khéng gian. Ta Bi raing goc hoa
tri & cachbocation 1a 120g6cdé 16n hon géc hod iré hop chit no bandau (109).
Nhu vay, sr tao thanh cacbocation 1a thu loi vé mat khdng gian. Khi chun
cacbocation thanh ankedrn/con & thuan loi ¢6 nheng réu chuyén thanh gn pham
thé thi cac goc bthu nho lai 1am cho & diy nhau gira cAc nhom thting lén dodé
chiéu huéng thé 1a khé khin hon.

Ban chit caa nhém X b tach néi chung khongnh hrong dén sr canh tranh gka
hai phin ung E1 va {1. Tuy \ay, trong diéu kién phan tng hrdng phan & ty I¢
Sy2/E2 bén d6i chat it theo Bn chit caa halogen. Bu X 1a Ots pln ¢ng thé thuong
chiém wu thé. Vi du: n-C,gHs/Br tac ding Wi t-C,HsOK cho 85% la #n phim tach
trong khid6 n-CgHz7Ots hi cho 99% la sn phim thé. Ngoai ra, nitng nhém X mang
dién drong cho 8n pham tach nhdu hon.

b) Anh hrong & ndng do va bin chit cua tac nhan

- Phan trng ledng phani

+ Ca hai phin (ng déu phy thuc nong do Y°, E2 phi thuje vao lrc baz cia Y,
con §2 lai phu thuoc vao lrc nucleophin. Cho nénén clhpon bazy yéu ma co tinh
nucleophin nanh nhr | ta & dang ing hiéu suit sin pham thé va ngroc lai.
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+ Ca hai phin tng déu chiu anh hrong khéng gian @a Y, songanh hrong d6 dbi
véi Sy2 16n hon rit nhiéu so Wi E2. Vi vy, chon Y cdng kKnh thi di
etyldiizopropylamin c6 thkhéng cté chi cho E2 1y ra.

- Phan tng don phan i:

NGi chung, phn tng don phan & khéng ph thusc vao @ng do Y. Tuy WAy, luc
baz cia Y cang &n thi khi ning tach prétonia R cang #ng, dodo ty 16 EL/Sy1 $
ting. Mat khac, Bu ting kich thrécY™ thi kha nang phin ung Sy1 < giam rd ©t,
trong khido kha nang phin ang E1 it thaydoi. Vi vay, chon Y™ rat cdng kénh, thi di
2,6-di-t-butyl-piridin c6 tié khéng cté chi cho E1 wy ra.

c)Dung moi
Nguyén ét chung la du mic do tap trungdién tichd trung tam chugn tiép cao kn
¢ trang thaidau thi sr taing do phan @c acia dung moi lam cho @h tng thuin lgi hon.

- Phan wng lweong phan tir
Déi véi hé Rhal + HO, vi du CHsCH,Br + HO, ci hai trung tam chun tiép
déu codién tich gii toa ra ba nguyénit (O...C...Br), so i hé dau, songdién ticho
trung tdm chugn tiép cia E2 ghi toa rong ton duoc phan b trén 5 nguyéniit
(O..H...C...C...Br)

Vi cac dung méi phanuc 1amén dinh dién tich tam trung @ ion hydroxyls
hé dau hon ladién tich gii toa & cac tang thai chugn tiép, nhit 1a trang thai chugn
tiép E2, cho nén khiihg d6 phan @c cia dung mai & hai phin tng déu tro nén kho
khin hon, nHit [a phin ung E2 va ¥ 1é E2/S2 € giam. Diéu nay c6 tinh cit tong
quét vadugc cac Kt qua thuc nghém xac minh.

- Phan wng don phan ti.

Trong cac phn tng tach éa nhing din xuit véi X 1a nhom trung hod,usting
d6 phan @c cia dung méi vaang hec ion ludn luén 8 dang cho cacoecché E1 va
Elcb.

Phin ing Sy1 ding chu anh hrong aia dung mdi nh phan tng E1 u xét giai
doan tao ra cacbocation. Nimg ¢ giai doan sau,anh hrong d6 d¢a khéng ghng nhau.
Vi du, phan thg don phan & cia bromua t-butyl & ion hydroxyl:
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CH, CH,
|-|oe |5® 0© |
CH, CHj ST HyC ——C----0H — H,C——C——0H
N
| A |
» H,C —C —
H4C c| Br e 3 | CH, CHy CH, CH,
Ho,  0©
CH, CHy HO ----H----C @ H,C ==C¢
El H, \ -HOH \
CH, CH,

Hé gdbm cacbocation va HQiing nhr cac tang thai chugn tiép déu bi solvat hoa,
nhueng cac ting thai chugn tiép, nHit 1a trang thai chugn tiép E1 b solvat hoa §u
hon vidién tich ntd va gii toa ra nhéu nguyéni hon. Nhr vay, tac ding én dinh boi
dung méi phanwc thé hién ré nhit ¢ hé cac ion ((CH);C" va HO) va kém nht ¢
trang thai chugn tiép E1. No6i khacdi, tac ding kim hdm s tao thanh trung tam
chuyén tiép E1 bn hon ddi véi sir tao thanh trung tam chéw tiép Sy1 cho nén §n toc
va hiu stit caa phin tng E1 kém phn tng S1.

Do anh hrong khac nhau i@ dung moéi nh trén, khi thec hién phan (ng
dehydrohalogen hoa, ngoaiéui clpon nhirng bazy manh, ngroi ta dung nking dung
moi trong d6i it phan &c. Theo nguyénit nay, ta cé th xép mit s cip baz-dung
moi theo th tu ting din kha ning dehydrohalogen hoamsau:

KOH KOH C,H:0K t-C4H 40K
HOH C2H5OH C2H5OH C4H90|-|

d) Anh hrong aia nhit 46

D6i véi mot chit hiru oo nhat dinh, hai pln ¢ng song song vaaoh tranh nhau
thuong khac nhaud/niang lrong hait hoa.

Theo phrong trinh Areniutk = BZe™'"", & mdt nhigt do nhat dinh, ring lwong haat
ho& cangdn phan tng € cang clm nhrng réu nhiét do ting van téc caia phan tng
nao c6 #ng lrong hait hoa bn hon € taing nahnh bn. Cho nén, cé thcé nhing
phan tng & nhiét do phong thi xy ra cim (E, 16n) nhrng & nhiét do cao hi xay ra fét
nhanh.

Céc phn tng tach va té nucleophin théc loai nhitng phin tng song song vaaoh
trnah nhau. Pin ¢ng tach tlrong c6 ring krong hat hod bn hon phan ung thé
2+ 1kcal/mol. Vi du cac plan ing luedng phani gitta bromua izopropyl va etylat natri
c6 ning lwong hat hod bn luot 1a S42: 20,8 kcal/mol; E2: 22,1 kcal.mol.

Vi ly do nay, khi ing nhit d6 phan tng I&n thi ¢ 1& giita cac 8n pham tach va th
E/S ding ting |én trc 1a ting hiéu st anken.

Vi du: dun EtOH i axit sunfuricdam dic ¢ nhiét @6 < 140C taodugc ELO I
chinh, nang nkt d6 1&n thi héu suit ete gam, hiéu st etylen § ting, 6i >180°C thi
san pham chinh 1a etylen.

2.1.8. Anken tiéu Hu: etilen GH,
1) Céachdiéu ché
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Trong phong thi nghim, etilen throng duoc diéu cké tir ruou etylic bing cach diing
H,SQ, dac trong tréng long haic hang cach cho & ruou di qua AbOs ¢ nhiét d6 cao.

+H,50, dd
HysC ——CH,0H > H,C CH, + H,0
t?> 170%C
Al,0,, 3500C
H,C ——CH,0H 23 > H,C CH, + H,0

Trong céng ngldip, etylen co th thu dugc tir [0 khi than 6c vadic biét 1a tir khi
crackinh du nmo.

Ciing co ti¢ diéu ché etylen ing cach hgiro hoa axetylen c6 xuc tac:

N Ni
HC==cCH + H, » H,C ——CH,

2) Tinh clat vaing dung

Etylen la ndt chit khi, hoa éng & -105'C, khdng mau, khéng mui, khdng tan trong
nuéc (& 0°C, 100 ti tich nréc co thé hoa tanduoc 0,25 thé tich etylen).

Etylen c6 ft ca nhing tinh clit hod e nhr cac anken khac mhda trinh bayo
trén. Trong khéng khi, etylen chagiwgon lra sang bn ngn lra metan 4o thanh
CO, va H,0. Hon hop etylen va oxi 1a &n hop N5 manh vi phin tng d6t chay ho
nhiéu nhiét. Do dé ding co té dung etylen va oxié cit va han kim lai nhu axetylen.

Khi két hop v6i nudc, etylen 40 thanh wou etylic. Pln tng nay c6 th thuc hién
nho H,SO, qua én phim trung gian l1a etylsunfataxit o cing co tié cong trec tiép
hoi nuéc vao etylen nb xtc tac (nkr Al,O3) 6 nhiét d6 250-268C va droi &p sut 50-
80 at.

Tac ding aia etylen wi dl clo trong nrgc < tao thanh etylen clohidringrtclohidrin
co the dicu che etylen oxit:

— KOH
H,C ——=CH, + Cl, + HOH —>|—|ZC—(iH2 =H2C\/CH
Cl OH 0 .
etylen clohydrin etylen oxit

Tac ding aia etylen wi benzen cé xuc tac AIGE tao ra etylbenzenjrtchit nay ta
dieéu che ra stiren:

H, —_
C ——CH
AlCI, C CH: .y, H 2
+ HzC—CHz —_— _—

etylbenzen stiren
Stirenduoc dungdé diéu ché nhra cao phanit polistiren va cao swhg hop buna - S.
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Etylen tring bp tao thanh polietylen ing 1a nmét chit cao phanit c6 nhéu
ung ding trong K thuat vadoi song.

Ngoaitrng ding trong éng hyp hiru oo véi rat nhiéu sin prim quy, etylen con

dugc dungdé giam qua xanh vi etylen c6 tacutlg kich thich s hoat dong aia cac
men lam ga mau chin.

C6 th tom &t cac hronging ding chinh @a etylen trong®do sau.

+HOH
H3C —<C Hzo H
rugu etylic
| FHOH o yc—chyel
Etyl clorua

+ HC| H, H,
> Br——C —C —Br
dibrometan
chat chong chay © cho »ang

+ B r2 H 2 H 2
——— 2 » ¢|——C —C —C|
Diclo etan
H,C CHy Dungdé diéu ché cao su polisunfua,
dungdiéu cle etylen diamin

+ Cly Hy H,
———————>  (l——C —C —O0H
etylen clohidrin
+ HOCI
Hzc_CHz
etylen oxit
+ 0y, xt
CoHg—C,Hs
etylbenzen

+ C6H61 Xt
— > C6H5—ﬁ—_CH2
siren

Trung hop Ho  Hy
5 —C —C — :

polietylen

2.2. Ankadien-tecpenoit
2.2.1. Ankadien
1) Cdu tgo va @i tén

Céc hifrocacbon cha no chra nhEu ndi ddi trong phanit goi chung la polien hic
poliolefin.

Tuy theo \ tri twrong déi cua cac Bi d6i trong mach cacbon, c6 thchia thanh ba
loai polien chinh saday:
+ Polien c6 i doi cach bét;
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Trong lai polien nay, cacéi ddi ndim xa Hin nhau, it nht cach nhauit hai r6i don
trg 1én, cac Ai ddi nay néi chung khéngnh hrong gidén nhau, chingan duy tri
nhitng tinh clt cua lién Kt ddi nhu trong anken.

Vi du: squalen Ia it polien c6 cac éi dbi cach bét.

Hy
H,C ——C =—=C —C ——(CH,~C —=C——C —C —C——C——CH,
H H H

CH, CH, CH,

+ Polien cé cacéi doi lién nhau:
_Cac di doi trong laai poliennays sat bén nhau, & nguyén & cacbony gitra mach
déu mang hai ai doi.
Vi du: CH,=C=CH,: alen.
+ Polien c6 Ai doi lién hop (hay luan phién).
Trong laai polien nay, céac liéndt d6i nam cach nhau dng mot lién két don. He
thong cac i déi cach nhau @t lién két don nhr thé goi la hé cac i dbi lién hyp.
Vi du: CH,=CH—CH=CH,: 1,3-butadien.
Trong ba lgi polien noi trén, lai c6 cac Wi d6i | c6 nheu y ngha quan tsng & Iy
thuyét va thrc tien. Dudi day, khio sat cli yéu loai ankandien lién &p.

a)Ciu tric

Cau tric @ia cac alen va polien liérph c6 nting nét it khac bét so Wi anken va
polien c6 i d6i cach bit.

O céac anlen, hai nguyéi tacbon mangdi d6i ddu mach & trang thai lai hoa sp
con cac nguyénitcacbon gia mach thig trang thai lai hodan phim. Cac nguyénit
cacbondé ram trén ndt duong thing. Nguy@n & cacbon nay liénét véi nguyén
cacbon kia bng mot lién két o va not lién két n. Mat phang n & lién két d6i nay
vudng goc i mat phang n o lién két doi lién véi nd. Gidbng nhr ¢ lién két d6i caa
anken, cac nhom nguyéindinh wi nhau i cac roi d6i lién khéng quayu do quanh
truc chra céc lién kt déi dé.

O polien lién typ, tt ca cac nguyénit cacbon mangéi déi déu & trang thai lai
hoa sp. Nhitng nguyénit Cspg nay va ét ca cac nguyeénit lién két tuc tiép vsi chiing
nam trén cung it mat phang i 1a mit phing phan . Truc cia cac obitan & moi
Cspdéu song song & nhau. Cac obitan (6 khéng ch xen phi véi nhau fing doi
mot dé tao ra cac lién & m riéng & ma con xen phlién tiép voi nhau o thanh
obitann chung cho toanélién hyp.

Vi du ¢ phan & 1,3-butadien c6dn nguyén i cacboné trang thai lai hoa sp
Chang lién Kt véi nhau va i cac nguyénit hydro king lién Kt o. Céc lién kt o
tao thanh do & xen phi ciia cac obitan lai hoa Spua cacbon (liéné& C—C) va do &
xen phi cia cac obitan lai ho&svobitan s @a hydro (lién kKt C—H).

T4t ca cac nguyénit cacbon va hyro déu mim trén ndt mat phing. O méi
nguyén & cacbon con it obitan (choan & mét electron p), ching céue thing goc
véi mat phing phan . Bbn obitan pdé hoa vao nhau thanhjib obitan phanit
(W, W,,W,,W,) & nHing © hop tuyén tinh @ia cac obitan nguyérirt Nang rong aia
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ching #ing 1én tr g, d&én y,. Obitan phanit g, co ning hrgng thip nhit, c6do ben
lon nhat, phan 1b may electrony ca bon nguyén i cachon, ang arong lién Kt gitra
bon cacbon. Obitan phaifr 1, c6 mit phang dt gitta cac nguyénitC, va G, no éing
cudng lién Kt gitta G—C, va G—C, lam yu lién k&t C,—C;. Obitan phanit @3 co
hai mit phing cit, n6 ting arong lién Kt C,—C, va G—C,. Con obitan phanrt g,
co cac nit phing gira cit giita tit ca bon nguyén i cacbon, n6 laméu tat ci céc lién
ket C—C.

su xen phi cac obitan trong
phan & 1,3-butadien

su tao thanh lién k&t o
trong phant 1,3-butadien

O trang thai © ban, phani 1,3-butadiendn tai véi hai loai obitan phanit g 4,
W, bén vitng hon ¢, cac obitan nay xatinh ciu tao electron aa phan . Cac obitan
c6 ning lwgng cao (U3, W4) chi co electron trong cac phaind trang thai kich thich.

Thuc €, mat do electronn 1a 16n nhit giita cac lién &t C,—C, va G—C,, con
lién két C,—C; khong plii hoan toan 14 liénédt don o, nd c6 ndt mat do electronn
nhat dinh nén né cdic tinh yéu caa lién Kt doi.

Bang phrong phap it ly hién dai, nguoi ta da xacdinh duoc d6 dai lién Kt cua
céac lien Kkt C—C trong phantt 1,3-butadiendo dai lién Kt C,—Cyva G—C, bing
nhau va bng 1,374, 16n hon d6 dai lién Kt d6i C=C binh tlrong (1,344); condo
dai liéen Kt C,—C; bang 1,46A& né hon do dai lien Kt don C—C binh throng
(1,54R).

Tuwong tac @a cac electrom trong k¢ cac i doi lién hyp nhr trong phanit
1,3-butadien g 12 lién hop n-n. Sy lién hop ndy lam cho phanrttrs nén &n viing
6n dinh va san ing céc lién Et.

Tuy nhién, s lién hop khéng phi la nguyén nhan duy @éhlam thaydoi
khaang cach gia cac nhan nguyéir.tbo dai lién Kt con phi thupe vao tang thai lai
hod @a cacbon. Vi ay, sr ngin lai caa lién Kt don C,—C; trong phanit butadien do
két qua cua hai yu 6 lién hop va lai hoa.

Sy lién hyp caa céc lién kt n caa phant chra phin tng, dic treng bing higu
tng lién lyp tinh. C6 tk biéu dién lién hyp céac lién kt n trong 1,3-butadienimg
miii tén cong hac bing chim trong treng sr sandéu cac lién Kt:
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_ 0\
HRFEE NG Sy i T g Ok,

Duéi anh hrong adia cac tac nhanyslién hyp dugc ting ardng va xit hién
hiéu ing lién hyp dong (G) conduoc goi la higu itng E (electrone). Bu ang lién hyp
tinh (G) conduoc ki hidu bing hidu tng M (hiéu tng mezome). Bn chit hai laai hiéu
rng naydong nHit, tuy nhién hu tng lién kyp dong throng cé y ngiie quan tong
hon.

Vi lién két C,—C; c6 miit d6 electronn nhd nhit dinh nén ki nang quay t do
bi han ché. Vé mat ci tao lap thé, butadien c6 thton tai dudi cac du dang sauday: s-
trans (a) va s-cis (b), trontp dang s-trans (a) coamg lrong thip nhit va ken viing

nht;
|-|| H
L J
|.|/ \Cl/ \C/ \H
H C |
RN NN
s |
s-cis-butadien-1,3 s-trans-butadien-1,3

b) Béng phan va danh phap

Céch clon mach chinhdéi véi polien ding tuan theo nimg nguyén it giéng nhr
dbi voi anken. Phn rén chi tén mach chinh éa polien plhi thém chir a. Vi dx:
prop+a=propa, but+a=buta, pent+a=penta... \& dien duoc goi la ankadien, trien
duoc goi 14 ankatrien. Séd dhvi tri ndi ddi dat trudc phin rén. Ngoai ra mt sb tén
thong throng van duoc dung. Vi d:

H,
H3C C —CH2
2 3 /4
H ¢ ==C—C==CH, \c—_c/ : C ——CH
H 2
| / H /6
CH, HsC HyC=—=¢
isopren xiclopentadien n?irxenﬁ
2-metyl-1,3-butadien  xiclo-1,3-pentadien 6-metylen-2-metyl-2,7-octadien

Ddi voi cac allen ctra $ chin lién ket d6i, néu 6 moi nguyén tr cacbondau mach
c6 hai nhom th khac nhau thi phéanr tré thanh fat doi (khong c6 nit phang va tam
dbi xing) tirc 1a c6 tinh khéng trungnh Vat. Khi d6 s xuit hién dong phan quang
hoc. Vi du:
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H

|
| :
i CHy, ' CH,
ch\ /H LH CHjy !
| |
/c——c——c\ ! >:< H CHy 1 HsC H
] |
[} [}
H CHy | HyC H :
: i
[}
\

(S)-1,3-dimetylallen (R)-1,3-dimetylallen

Ddi véi cac allen chra $ ¢ lién két doi thi & c6 dong phan hinh ¢c néu & méi
nguyén & cacboniau mach co hai nhom &khac nhau. Vid

H4C CHj, H,C H
AN / AN /
C C C C c C C C
/ N\ H '\CH
H Cis-2.3.4-hecxatrien H trans-2,3,4-hecxatrienCH;

_Ddi véi céac polien lién bp hdic polien bét Iap chra n lién Kt C=C thi $ chin
dong phan hinh éc € nhé hon haic bang 2' tuy thuoc vao @u tao aia chung. Vi d:
2,4-heptadien c6 dong phan hinh ¢c:

m\jﬁL—\Jr—/_J

2) Tinh clat vdt ly
a)Tinh cht vat ly théng throng

Sy bién ddi cac tinh cht vat ly thdng throng aia polien éng tuan theo nimg quy
luat nhe d@oi voi anken va ankan. Viud

Polien: CH=C=CH, CH,=C=CH=CH; CH,=CH—CH=CH,

t.°C -34,3 -10,8 4.7

t° °C -146 -136 -108,9

d,g/ml 0,662 (-3&) 0,667 () 0,650 (°6)
b)Tinh ctit pho

PhS electron éa cac polien lién ¢p duoc nghién ¢u kha K va it cé ich trong
viéc xacdinh diu tao caa cac polien liéndp thién nhién &ng nhr tong hyp. Khi mach
lién hop kéo dai, & A, VA € max déU ting manh. Cac nhom thgin vao 1§ lién hop
lam #ing A max theo nliing gia $ riéng c6 tinh cft cong tinh. Cling han, mbi nhém
ankyl 1am tng A max thém 5nm, rbi nhom RG— lam &ing 6nm, nhdm RS- [am ting
tai 30nm.

Gia ti v._. cia cac polien lién ¢p nho hon v._. ¢ polien throng ding nhr v_.
anken. Tt ca chingdéu nam trong vang 1600-1650 chv .. caa allen thi [éndi
1950 cnt tac la nim trung gian gia anken va ankin (2100-2300 ¢mDaodong hoa
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tri cia lién Kt Csg—H ¢ polien throng va polien lién &p gibng nhr ¢ anken (3000-
3100 cnt).

Do chuyén dich hoa bc aia proton gn voi Cspf & polien throng va polien lién bp
khéng khéc rly so i anken (khéng 4,5-6 ppm) conia proton allen thi #p hon
han (khaing 4-5 ppm).

3) C4c plvong phapdiéu ché vaing ding
Butadien 1a njt trong ntiing nguyén Bu quan tong nit dé tong hyp cao su nhan
tao vada duoc dicu che bang nHrng phrong phap khac nhau.

a)Nhigt phan du mo

Khi nung néng rit sb phandoan dau mo dén 700-808C, s thu dugc butadien i
hiéu suit 3-4%.Vi \ay, khi cracking du mo trong cac khi cracking thdurgc, throng
lubn co clira NHt lwong nhd butadien.

Mot sb hidrocacbon bnhiét phan cho butadienév hiéu suit cao. Cling han, khi
cho xiclohecxerd trang thai khidi qua not day kim lai nungdé bing dongdién s
cho butadien va etylen. (pbng phap Zelinski).

CH,
= cH,
— .
N CH,
CH,

b)ybehydro ho& xuc tac cac n-buten va n-butan

Khi cho cac n-butedi qua xUc tAc crom oxit trén nhom oxitnhiét o 650C, €
thu dugc butadien i hiéu suit trén 70%.

ch—ﬁth:—cm — HZC:ﬁ—ﬁ:CHZ + Hy

Do phan ung lam ting thé tich nén #n hanh trongliéu kién &p sét thip s thuan
loi hon. Dé tranh plan tng tring lyp co té xay radong thyi, xac tacduoc phi mot
I6p cacbon rdng. Xdc tdc ndi diac biét hoat dong la canxi niken photphat kép
CaNi(PO,)s duoc haat hod lhi crom oxit cho hju st 87%.

Viéc dehydro hoa n-butan #e hién qua hai giaidoan. Trugc hét, n-butan b
dehydro hod trongliéu kién nhe nhang thanh cac n-buten; cac n-butenc tach ra
khoi hydro va cac hirocacbon @ va G, saudo cac n-buten ibdehydro hoa thanh
butadien nir 3@ mo & ¢ trén.

c) bi tir axetylen
Tir axetylen, c6 thdiéu ché butadien Bng nhéu cach khac nhau:
-Trung hyp thanh vinylaxetilendi hydro hoa.

HC=CH + HGCH — CH=CH—C=CH — CHCH—CH=CH,
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-Cong HOH qua axetandehyt, qua andol, qua butileroliis thanh butadien.

H
He=—=cy —tHOH_ CHsCHO _*KOH_ Hy C——CHOH——C —CHO

H,

> H,C CHOH

H
-Cong fomandehyt thanh butindiol, qua butindiol, qedrahydrofuan &i thanh
butadien (pbrong phap Repp):

H, H
- + - +H 2 2
he==cy TZHCHO Loy c—c=c—cH,00 — 2> HOH,C—C —C —CH,0H

-H,0 )
—L | ) a0 HzC_ﬁ—ﬁ:CHz

0
tetrahydrofuran

d)bi tir etanol

- Phrong phéap Ostromiensli: cho dn hop etanol va axetandehgi qua nhom oxit
& 300-406C:

CH;CHOH + CHCHO — CH=CH—CH=CH, + 2HO

Véi xUc tac ziecconi oxit hi tantan oxit co thdat t6i hiéu suit 60% butadien
va khaing 5% buten.

-Phrong phap lebedep: chwhetanoldi qua xuc tac dm magie oxit va kaolin &
mot luong nhd  oxit sit, titan va Bm déng vai tro cht khoi mao. Heu suit butadien
thu dugc i 50-60% co6 clra khaing 10% buten. Xac tacua co tac dng dehydro
ho&, wra dehydrat hoa. Rh ing tién hanh qua céac gidban sau:

CH;—CHOH — CH—CHO + H
2CH—CHO — CH—CH=CH—CHO + HO
CH;—CH=CH—CHO + CHCH,OH — CH—CH=CH—CH,OH + CHCHO
CH;—CH=CH—CH,OH — CH=CH—CH=CH, + H0O

e)Ung ding

Trong day polien thi cac dien liémh coung ding quan trong én ci. Dien lién
hop nhr butadien, izopren, cloroprefugc dungdé diéu ché cao sudng hop. Cao su
tbng hop thuong khéngdan Hoi bang cao su thién nhién ahg ki c6 thé diéu chinh
thanh plan dé tao ra nhing tinh clat khac wrot tréi hon cao su thién nhién. @hg han,
cao su butadien-acrilonitril, cao su silicodnbvoi dau md, cao su butadien-stiren c6
dd bén a hoc cao.

Trong thién nhién, cac dviocacbon lai polien va cac #h xuit caa ching &t phb
bién ¢ gisi thyc vat va dong at thuong ding lam céac éh huong liéu hay droc lidu
quy. Chinh cao su thién nhién I&tpolien cao phanitcd vai tro quan tng trong
nén kinh €.
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4) Tinh clit hoa hvc

Tinh cHit hoa e cia polien throng (polien bét 1ap) hoan toanuong tr nher anken.
Do dic diém cu trac electron, tinh dh cac allen khacim cac anken va cé ph nao
gidng wi cac ankin. Con polien liénolp thi & co ban trong tr nhe anken nieng n6
cling cO nlixtng nétdoc dao riéng.

Polien lién lvp, nHit vadien lién kyp cé y ngita thrc € va ly thuyét quan tong hon
ca, vi thé trong chrong nay chi yéu xem xét cac pim eng aia ching.

Butadien |a mt chit khi, izopren va dimetyl butadien laintg cHit 1ong & nhiét d6
thuong.

Anh hrong lién byp thé hién rd & kha ning phin tng ting 1&n trong cac pim ung
cong vadac biét la cac phn tng dng 1,4. Lai phan ung vao caalau mach nay
khong goi han trong cac dien ma conétién trong nhéu hop chit hitu co khéc ¢
chtra ¢ ndi doi lién hop. Ngoai ra, cac ankadien céirdbi lién hyp con ét d& tham
gia phin ung tring kyp thanh cac polime dung &€bao su nharb.

a) o bén aia dien lién p
Do bén cua cac dien liéndp duoc xacdinh bing nhit hydro hoa cac dien. & qua
thuc nghém cho thy rieng nhét hydro hoa éa cac anken nhsau:

RCH=CH, RC=CH, RCH=CHR R=CHR
~30 kcal/mol ~28kcal/mol ~28kcal/mol  ~27kcal/mol

Dwa vao cacliéu trénday ta tinhduoc nhigt hydro hoa cho 2 cit:

CHCH—CH=CH, CH—CH=CH—CH=CH,
Theo tinh toan 30 + 30 =60 kcal/mol 28 + 30 = 58 kcal/mol
Thuc nghém 57 kcal/mol 54 kcal/mol

So séanh cacdk qui tinh toan theo Iy thuy va thrc nghém ta thy céc dien lién
hop ken hon cacdien khong lién bp.

b)Phin irng &ng

- Cong brom.

Khi cho butadien tac whg Wi brom € thu duoc sin pfﬁm ong 1,4 la 1,4-
dibrombuten va it luong nho 3,4-dibrom-1-buten laas phim phan tng @ng vao
noi doi:

Cho butadiend@ng wi clo trong dung gth cacbon disunfua shu dugc sin

H Hy H
Hzc—ﬁ_ﬁ—CHz + Bry— Br—C—ﬁ—C—CH ,Br + Br——C —C—ﬁ—CHZ

1,4-dibrom 2-bute
Br

3,4-dibrom 1-buten

phim odng 1,2 va 1,4 & ty 1é bing nhau.
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Tru6c day, Thilo da gii thich phin ang dng 1,4 king thuyét hoa ti du: Thilo
cho #ing trong butadien & nguyén & cacbon cé Bt hoa ti du, cac hod irdu ¢ C,
va G két hop v6i nhau con céc hoéitdu ¢ C, va G, ¢ trang thai tr do nén @ két hop
véi cac nguyénit khac cho &n phim odng 1,4. Gi thuyét caa Thilo giai thich duoc
phan tng @ng 1,4 nleng khdng gii thichduoc ar hinh thanh an pkam adng 1,2.

Theo quandiém hién dai, co ché phan tng @ng brom tén hanh theo hai giai
doan nhr khi cong brom vao rét lién két doi riéng bét. Phin thg adng brom [a mt
phan tng dng electrophin, khi cation Bttién lai gan butadien & gay ra g phan ac
trong phant butadien va Brtan cdng vao it dau oia ke lién hop tao ra mdt ion
cacboni trung gian:

5@[\ AS@ ®

H,C =—C——C=—=CH, + B@—» H,C —=C——C——CH,Br
H H H H

lon cacbonido thanh cé chia mdt hé gdm ba nguyénit cacbon, trongié hai
cacbon lién &t bang rji ddi con mdt mangdién tich drong, 6 1a cation alyl. Trong
cation alyl c6 8 phan 16 lai mat d6 electronn tao thanh mt obitan phantt bao tram
ca ba nguyéntt cacbon.

®
® —_—
HZC——ﬁ_CH_CHZBr —_— HZC----(HI----(HZ—CHZBr

Sy phan b diéu hoa nit d6 electronn nhr thé 1am cho cation alyl camg krong
thip hon cation c&dién tich drong @p trungd mot cacbon va ddo né k&n virng hon.
Saudé cation alyl tAc dng Wianion Bf haic vao \i tri 4 haic vao v tri 2 (khéng th
vao \i tri 3 vi trong hop nay khdngdo ra roi doi):

H
Br——C ——C =——=C ——CH,Br

o Hoo A
H,CT===C====C ——CH,Br + BT Hy i
Hoo A Br——C —C——C==CH,

Br

Trudc khi thiét 1ap can ling, cac 8n pham oong 1,2 va 1,4 @dang chugn hoa &in
nhau. Hn hop can Bing chira khaing 80% &n pham ang 1,4. & ddng phan hoé én
hanh nk¥ sr phan li @a ion Bf. Trong s phan lido, ci hai din xuit dibromdéu cung
cho not cation alyl 1a $n pram trung gian ¢a phin tng dng brom, 1a cation céang
lwong thip va k&n vitng hon c.

Ty 1é cac 4n phim adng 1,2 va 1,4 @ing con ph thudc vaodiéu kién tién hanh
phan ¢tng. Trong dung moi phanuc nhr trong axit axetioy nhiét do 4°C ty 1€ san
pham adng 1,4dat khoang 70-80%,

- Cong hydro clorua.
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Cho butadien tacuhg wi hydro clorua éng to ra hai én phim oong 1,2 val4
nhung trong teong hyp nay &n pham oong 1,2dat t6i ty 1€ 75-80% con & pham
cong 1,4 cthchiem ty 1€ 20-25%.

H

2
Cl—C ' —¢==¢ —CH,
R H
—_— ® ,_(L c? .
H2CTmmg T ——CH B S 20 TG =me —C g 20-25%

H
H3C_C_ﬁ:CH2

Cl 75-80%

- Hydro hoa.

Phin tng &ng hydro vao butadien thyng tién hanh Bng cach dung hiro moi
sinh do tac dng aia kim laai vai dung méi proton hédugc nhr nudc, egu haic axit.
Khi d6 kim loai cho phant butadien hai electroddng thyi chuyén thanh ion trong
dung dch, phant butadien bphan ac hoa van luot nhan hai proton# dung dch.
Phan ttng hydro hoa tén hanh theosdé sau:

@

o H o _
2o —w e =g e =Cby, e 40—t =g ——cn, T K== Ok
H H

Céc polien c6 hai nhém phenylhaidau mach & bj hydro hod ling tbn hing
natri trong etanol:
@

H Ha Ha
CeHs——C——=C——C—=——=C——CeHg > CegHg——C —C—=C——C —C4H
65 H H H H 6'5 2e 6115 H H 6''5
diphenylbutadien 1,4diphenyl-2-buten

c)Phin ing &ng 1,4 khép vongéhg hop Dinxo-Ande

Mét trong nlitng phin tng théng dng nhit trong viéc tng hop hiru co 1a phin tng
cia mbt hé ndi ddi lién hop vsi mot hop chit co rdi d6i khacda duoc haat hod @i la
dienophin. Tac nhan dienophinuting c6 cla lién Kt ddi ndi véi cac nhom hat
electron nk —COOH,—CO—R, —C=N, v.v...

Két qua phan tng ng 1,4 40 ra ndt vong sau anh, con i d6i ¢ vi tri 2,3 dia
chit dau. Phin ¢ng throng tién hanh khéng an xdc tac, chcan dun néng Bn hop
phan tng ©i nhiét d6 100-126C.

Dienophin théng dng la anhydric maleic, c6 &htac ding wi nhiéu dien lién kyp

khac nhau.
/CH2
0

HC/ HC —C —8

| ol e — o
HC I ¢

AN 0

CH anhydric maleic anhydric tetrahidrophtalic

butadien
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C6 nhéu dienophin khac nhacrolein, crotonadehyt, axit acrylic, cac este va
nitrin caa no, axit xinnamic gHs—CH=CH—COOH, quinon v.v... Cac ankedon
gian ding co ti¢ dung lam dienophin rilmg hiéu st thip va phii tién hanhd nhiét 46
cao lon.

Déi véi dien lién kyp c6 the dung cac 8n xuit va dong dang aia butadien cé
chira cac nhom metyl, phenyl, halogen v.v... Cac dianhvong nlx xyclopentadien,
xiclohecxadien @#ng & dang tham gia gim tng Dinxo-Ande, 40 ra nhing hyp chit
nhiéu vong c6 &u ndi khac nhau.

HC/| HC—8 "
| CHa | >o — > LH
HCS HC——C 0C
N 0 \

CH  anhydric maleic 0C—o
xyclopentadien

d) Phin tng trung lyp cia ankadien liéndp

Céc ankadien liéndp rit dé tham gia pan ang trang kyp trong nhéu diéu kién
khac nhau theo &ul phan tng @ng 1,4 80 thanh cac polime c6 khluwong phani rat
cao. Vi \dy, phan ¢ng trung lop ankadien lién &p c6 y nglia thre tién rit quan tong
ché tao cao sudng hyp.

Vi du: khi trung lop 1,3-butadien nh natri kim lai lam xdc tac & thu duoc

polibutadien.
Na Hy Hy
NH,C —C——C—=CH, > ¢ —C —C —(¢ ——
H H H H n
polibutadien

Qua trinh trung ¢p c6 tie biéu dién nhr sau:

2Na + CH-CH—CH=CH, — NaCH—CH=CH—CH;Na
NaCH—CH=CH—CH;Na + CH=CH—CH=CH, —
— NaCH—CH=CH—CH,—CH,—CH=CH—CH;Na V.V...

Phan tng tiép tuc dién ra nhr tréndén khi tao ra polime cé phanitiwong cao. @ng
c6 thé tao ra polime c6 4u tao phan nhanh do ph tng xay ra vra theo kéu 1,4 vira
1,2:
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H, H,
NaHzc_ﬁ:ﬁ_CHzNa t H,0 =—=CH —> NaHQC—ﬁ—_(H:—C —C —CHNa

CH ﬂH
CH, CH,
H,C —C ——C —CH, H, Hy H H,
H H » NaH,(——C—(C——C —C —C——C —C=—=C——CH,Na
H H | H H
|
CH,

Cao sudng hyp cré tr polibutadien nb phan ¢ng trén @i la cao su buna.

5) Gigi thigu cao su

a) Cao su thién nhién

C6 nhBu loai cay (trén 500 loai) c6 thcho cao su. Cac loai cay nay dowéc
Moraceae, Parthenium argentatum, EuphorbiaceaeycThu Euphorbiaceae cé cay
Hevea brasiliensis c6 ngn goc trman My trén by Amazon. Danhtt “cao su” co
ngHa 1a “nréc mit cua cay” 1a téng dja phrong aia ngroi dado Nam My. O Lién X6
c6 cac cay cho cao suinharaxacum Kok-saglug, taraxacum megalorhigon.

Con gutta-perchaing & ndt loai cao su 4y tr vo va |4 cay b Sapotaceae
(Palaquium va Payena)nom nhiéu & Malaisia. Balata 1a cao sdyl tr cAy myc ¢
Trung Nam M, balata chinh l&6ng nHit véi gutta-percha.

C4c fring cao sw nuéc ta hén nay chi yéu 1a thwce loai cay Hevea brasiliensia do
thuc dan Phap 4 dau dwa sang tng thr rdi 1ap don dién cao sutt cudi nhirng nim
70 aia thé ky 19.

Nhitng ngroi da dé la nHing ngroi dau tién s dung cao su. bl phi boc cao su
bang nHing khudndat sét va 8y. Sau khi thudugc nhiing miu cao sudan i va
khéng tlm nueée, ho dap vo vun khudndit sét thanh cac énh va kéo cac amh do
qua ndt 15 & miéng binh 2o thanh cac lg binh dungdé dung nréc.

O nuéc Anh, ngroi ta dung cao su thé hoa tan vadrbtacbon ga nhra thanda va
thu duoc mot dang keo cao su. Ngi ta sr dung keo cao su nay pHén B mit coa
vai dé 1am \ai khéng thim nege. Bé bé mit duoc phi bing nhra cao su khéng &im
nudc khong b dinh Hin ngroi ta gip d6i ching hi. Loai &0 mra c6 hai &p dau nhr
vay do Makintosh lam ra néduoc goi la 4o nmiing t6. @ sau,dé khic phuc sr dinh
ban nay ngoi ta cho thém céac o bot khac nhau. Mt trong nhiing loai bot d6 12 leu
huynh va nlky d6 phat hén ra s lvu hoa cao su.

b) Mu cao su va cao su thd

T cay cao su ngyi ta trichdé thu nhra hay ni cao su hay latex. ¥cao su la it
hé phan tan trong wdc cia cac tu phan coduong kinh trung binh 0,5 micromet
(0,0005 mm). Khi cho thcao su baydi thi thdy, ngoai nréc ra trong m c6 30-40%
thanh phanan. Trongdé co i 90% la hirocacbon cao su va 10% la cac thaninph
khac nhr protit, nhra, sap, cfit béo, cac méi vd co va not sd loai men.

Mic dau kich thréc cac téu phan trong n Ion, hé phan tan &n bén vi céc téu
phandugc bao lc bai mot I6p phan i protit dong vai tro la keo 4o vé. Nho d6 cac
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tiéu phan tichdién am va khidién di thi chugn dich & phia anot. M cao su c6 pH
trong khang 6,4-6,8.

Trudc day, ngroi ta lamdéng t ma cao sudé lay cao su thd ing cach xéng khoi.
Hién nay, ngoi ta dung axit axetic Hie axit focmicdé lamdéng 1 ma cao su.

Cao su i ldy tir ma ra bing cach landdng 1 goi 1 cao su thd hay cao sérg), co
mau hvi den do throng dugc hun khoidé sat trang. Mt dang aia cao su thd |a crep.

Cao su thd c6 thanh fim chi yéu la hidrocacbon (€Hs), va con clta rong nho
mot sd chit khac. Thanh pin trung binh aa cao su thd nhsau:

Hidrocacbon (GHg), (cao su) 92-94%

Nudc 0,5-1,2%

Chat chiét duoc hing axeton 2,5-3,2%

Protit 0,15-0,5%

Sau khi tinh ch loai bo cac ap chit trong cao su thdésthu dugc cao su tinh kit
hon.

c) Ciu tao cia cao su thién nhién

- Cao su c6 cong it nguyéndon gian nhit 1 GHg dong nHit véi izopren. Tuy
nhién, \6i nhitng tinh clat nhe &p st hoi bang 0 va dung &h codic tinh keo cting
t6 cao su cO4u tao dai phan fr.

- Cao su khoéng atng dit dugc, & nhiét o trén 308C né b phan hy cho izopren.
Trong diéu kién thuiin loi cé thé cho hgu stit t6i 58% bén thanh izopren. Nhvay,
cao su co thcoi la polime éa izopren (GHg),.

- Phan & cao su th hién tinh clit chra no qua cac g thg dng Wi hydro thah
(CsH1o)n, ©ONG Wi brom thanh &n prﬁm trang khong tan (€HsBrz)n, cong Wi hydro
clorua, hytro bromua v.v... Thc t ching © ring ar mdi don vi mic xich GHg trong
phan tr cao su co aa Nt Ilen két doi.

- C6 y nghia dic biét 1a phan tng Wi 0z6n (Q) thanh ozonit (§HgOs), rdi thuy
phan cho rit san pham (hiéu suiit téi 90%) 1a ndt chit dicacbonyl: andehyt levulic:

Hy  Hy
0—C——C —¢C —(I_ZIZO

CH,

Trén @ so dir kién nay, ngoi tadi dén két luan vé ciu tao aia cao su ninsau:

o g
=
o g

Khi tac ding Wi ozon, $§ tao thanh ozonit céau tao nhr sau:
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Hz H Hz Hz H HZ HZ H HZ
—¢ —C—0—C—C¢ —C¢ —¢—0—C—C —C —C—0—=C
N/ N/ N/
cHY —0 cCHY =0 cHY—0

Sau khi thgt phan ozonit néi trénéghudugc andehyt levulic.
Nhu vay, cacdai phan tr cao sudugc coi nhr tao ra do g tring hyp cia
izoprend cac \i tri 1,4 ndt cachdieéu hoa va ai vai nhau theo Ku dau voi duoi.

H,0 =—=C——C—=CH, nHZC:C—ﬁ:CHZ + H,0=—=C—C=—CH, —>
H
CH, CH, CHj
H, H, H, H, H H,
—C —C—=C c ¢ —C—=cC c —C —C—=C c
| | |
CH3 CHjy L CH,

- Phan & luong aia cao sutugc xacdinh king nhéu phrong phap dung cho
cac chit cao phanit. Cao su ta cay hevea co Khluong phan & trong khang
50000-3000000. Tuy nhién, trén 60% cé phihrbng wrot qua 1300000 ¢hsd tring
hop n trén 20000).

- Gutta-percha va balata c6 thanfmpiphan ¢ va hod tinh 8n nhr ddng nhit
véi cao su. Khi ozon hodithiy phan déng thudugc andehyt levulic. Tuy nhién, tinh
chat vat Iy khac nhau niu. Khéi luong phan ¢ do bing phépdo d6 nhot va thim
thiu cho Kt qua bing 40000-50000,di hé sb triing hyp n = 600-700.

- V& mit ciu hinh: quang phRoentgen ga cao sw trang thai khdngkéoimg
cho thiy c6 nhing viingdic trang cho cac &t thé vo dinh hinh Diéu d6 ching © ring
trong cao su khéng kédirmg khéng cé ¢ dinh hréng xacdinh aia cacdai phan fr,
con trong cao sdugc kéo éng chungiugc dinh hrong song song nhau. Khi larmh
& trang thai kéo #ng no6 @ng hi va van giir trang thaidé sau khi lai bé sic kéo @ng.

Quang ph Roentgen @a cac lai cao sudéu déng nhit, con quang ph cua
gutta percha thi khaaicua cao su. Gutta percha c& thn tai dudi hai cang o vap.

Trong mach cao phanut cua cao su, & mdi don vi gbc izopren co it lién két
d6i va dodo c6 the ton tai hai dang dong phan cis va trans. Trongrg) trans cac lién
ket 1,2 va 3,4 & ¢ hai phia khac nhaddi véi ndi d6i, con trong dng cis, chang &
xép trong cuing it phia.

Su 6 mit cua rdi ddi trong phanit cao su it quan tong vi n6 cho phép taét
hanh tru ho4. Cao surbi hoa cé éu tao mang khdng gian nénang bon. Néu leu hoa
nhiéu £ cho én phim la ebonit ding lam éhcachdién.

Trong ding trans, cac khmg dong nhit chi 1& mdt gbc izopentan cdlo dai
bang 5,0A con trong ghg cis khang dong nfit gdm hai dic izopentan c@o dai bing
9,1A.

Thec nghém ching © ring khaing dong nhit trong cao su dng 8,1A con
trong gutta perchaibg 4,7 A (&ng B).Nhu vy chic chin ring cacdai phan fr cao su
c6 du hinh cis corai phan fr gutta percha céia hinh trans.
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Hy Hy
H4C c C. HsC
/
>C ——CH / /C —-CH >C ——CH

— ¢” HyC c
Hy H, Hy

] ]

\ 9. 1A \

I >

[} [}

H
HgC\\C:CH/C2 - C—CH \ C—CH
/ Y /
Hy H, H,
i( 5,0A >§< 5,0A >§

cau hinh @a phani gutta percha ¢hg trans)

d)Tinh chit caa cao su thién nhién

- Cao su c6 thton tai dudi 4 trang thai: Kt tinh, in vd dinh hinh,dan i va co.
Hai trang thai trén la niang trang thai @éing dac trung cho & khéng linhdéng aia cac
dai phan fr gidbng nhr tinh the va thy tinh théng throng. Trang thaidan i la trang
thai trung gian gia vodinh hinh va do, n6 cé tk xut hién do s dé udn cia cacdai
phan ftr.

- Tinh tan: cao su tan trong cacitticacbon (nh benzen, etxang,ad théng) va
trong cac dn xuit halogen (nhr clorofom) nheng khéng tan trong cac dung méi phan
cuc (nhr ruou, axeton). Rou lam cao sud tua tir dung dch. Tréc khi hoa tan sao
su throng ptong Ién &t manh. Cac dungigh cao su lodng o nhst cao,dd nhot ty
1& véi hé sH trung hop.

Tinh tan @a cao su pinthudc rat nhidu vao & ché bién v bo. Cao su hevea than
mot phan trong éte. Pin tan (65-75%) @ & cao su sol va pin khéng tan gi la cao
su gel. Tinh khéng tania cao su gel 1a do trong $hd6 c6 k¢ sb trang hup I16n.

- Sr tu oxi hoa (hay 180 hod). Cao 8 lau ngoai khong khigsgiam tinh &n oo
hoc, tinhdan 1bi. Bong thyi tinh tan @a cao suing 18n nhéu ngay trong niing dung
mo&i phan ac (rugu, axeton). Cao sdé hru hod éng trong tir
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trang thai kéo &ng aia phani cao su

Hién trong nayduoc xdc tén khidun néng va ndt 1a khi chéu sang va khi co
cia Mt sH chit xdc tac nir dong v.v...

Sy ty oxy hod 1a Mt phan tng day chugn, trong tr phan tng tr oxi hoa céac olefin.
Nguoi ta nhin thiy giai doan cam ang ft dai (i vai nim) & cao su thd, ning rat
nhanh¢ cao suid duoc xi ly véi dung méi tach it sd chat kim ham thién nhién (cac
chat phan oxi hod). $n phim dau tién 1a peoxit, cit nay co t nhan ra nty phan tng
vé6i kali iodua. C6 & nhdm CH bj tin cdng & haat hod céac lién & d6i ¢ bén anh.
Trudc hét, tao ra nhom >CH-O—O—H, saudé chuyn thanh cac nhém >CHOH va
>CO, dong thyi xay ra sr bé gaydai phan fr, diéu nay gai thich sr giam do bén, giam
hé sb trung hyp va lam thayloi cac tinh cht co ly cua cao su.

Tai sao cao su c6 tinkdan hoi?

Ta biét ring mach cao su c6 phar t6n. Mat khac, do cac nguy@ir tacbon cé goc
lai hoa & 10828’ cung \6i sy quay tr do cAc lién & o cacbon-cacborad thanh vo
sb ciu dang khac nhau ning vi tri ndi doi trong phanit khéng thayddi. O mot phan
tir 16N, ar xép dat cia mach phani 8 khéngdiéu hoa maat tuy tién vé ciu dang. Khi
bi kéo manh nhing ckd sip xép khong tt tr bi kéo ra lam cho ath cao su bgian.
Néu bo lyc kéo nddi tré vé trang thai binh throng.

e)Cao sudng hyp
Cao su &ng hyp la polibutadienbé thay doi tinh chit cua n6, cao suohg hyp
thuong sr dung cac phn tng dong trung lyp: butadien ¥i styren, acrilonitrin

,0 —(—C=——CH, + H,0=—C——C=—=CH, * H,C==CH * H,C=—=C——C==CH,
2 i ¥ 2 2 H H 2 H H

CeHs
Xt H, H, Hy Hy H Hy Hy
> ..— —(—C—C —C=—C—C —C —¢——C —(=—C—C —
H H H H | H H
CeHs

cao su butadien styren (buna S)
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2.2.2. T ecpenoic

Tur 6 xa xra, lodi ngroi da vu thich va quan tandit dau thom tach raw thuc vat.
Tuy nhién, maitén dau thé ky XIX méi cé nhirng nghién ¢u dau tién \& thanh phn
ho& hoc aia tinh diu. Va vao #m 1818 ngoi ta da xacdinh duoc ring ty 16 nguyén i
C: H ¢ tinh diu la 5:8. Tép theodd, mot sd hidrocacbon khéng no, khdng vongieo
c6 vongda duoc tach ra. Chang co conguih chung la (GHs), (">2) vaduoc goi la
tecpen. Khi n=2 tatwgc cong thirc la GoHie d0 1a monotecpen tlong gi gon la
tecpen; khi n=3 ta c6 €H,4 d6 la setkitecpen, n=4 cd.gl5, la ditecpen, n=6 cé
CsoHyg la tritecpen v.v...

Tur nam 1887, Otto Wallackdd nHin thiy dic diém chung trong 4&u tric @a técpn
la gdbm céac nit xich gidbng nhr isopren kp thanh. Sado, nhy nhirng nghién ¢u tong
két cac tecperda biét, L.Rugiskada néu ra quyit isopren ndiing “tecpen dong nhr
duoc tao thanh do isoprenék hop v6i nhau theo Ku dau ndi véi dudi”. Vi du:

CsHg, isopren

CyHie OXimen  CyoHie Silvestren  CisHos Xingiberen

Trong da $ trudng hop, co y ngha quan tng trong trc & khong phi la cac
hidrocacbon lai tecpen ma la ah xuit chra oxi dia ching nhr cac ancol, andehyt,
xeton, este. Tecpen va caindxuit caa né dugc goi chung la tecpen0|t Tecpen va
tecpenoitddi khi conduoc goi 1a isoprenoitdé nhin manh ring N6 @m cac nit xich
c6 khung cacbon §ng Wi isopren.

Nguoi ta ding d& tim tHy nhiéu hop chit thién nhién ma & khung cacbon @n tir
cac it xich gbng isopren nling c6 cld két hop voi nhau khdng theo &u dau i
véi dudi nhung ding Van duoc xép vao lai tecpen. Vi d:

)\/\\)\/\\)\/ T\)\//\)\/\)\ CagHs0 squalen

Khoéng theo ktu dau ndi véi dudi

Vay, tecpen la niing hop chit chira C, H va O madkhung cacbon@m nhiu
mét xich gbng Wi bo khung cacboni@ isopren,itc [a nd cé th biéu dién boi cong
thic (iso-G), vai (n>2).

Tecpen va cacath xuat chra oxi dia ching tirong c6 it trong nhéu loai tinh dau
c6 hrong thom. Tinh diu I& nHing sin ptam duoc tach rat cac B phan cia thre vat.
C6 laai tinh dau tach ratt hoa nhr tinh diu hoa dng, hoa nhai, hoa g lan. C6 lai
tach rair I& nhr s3. C6 lai tach ra i ca hoa va la nia huong nhu, ac ha, hing of
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C6 laai tach ra tr vo nhe cam, chanh, quyt,udi. C6 laai tach ra & gd cia than, canh
cay nhr tinh diu long n&o. CO lg tach ra t ca nhr tinh diu ging, riéng. CO lai 1y
ra tir ré nhu huong lau, pmu. CO lai tach ra i nhya cay nix tinh diu théng v.v...

Tinh diu c6 ot sH dic tinh chung, khacar diu béo épit cac ht qua thuc vat
nhue sau:

- Tinh diu s6ié nhiét do kha cao (thong trong khéang 150- 2560) ‘nhung li
dé bay hvi toa mui thom & chiu. Nho mot giot tinh diu lén it gidy thay XUat hién vét
trong my nhu khi nho giot diu béo nleng Vét caa giot tinh dau thi bén di kha nhanh,
mét gidy tro lai binh throng trong khido vét mo caa giot dau béo thidn tai mai.

- Tinh diu theong khdng tan hix it tan trong néc, tan nhdu trong cac dung
méi hitu co nhu rugu, ete, benzen v.v.Pa $ tinh diu nke hon neéc nhr si, bac ha
v.v...cling c6 lai tinh diu ning hon neéc nhr qwé, dinh heong v.v... Tinh du
thuong khdngmau hic mau vang nit nhung dé 1au mau &c tinh diu theong thaydoi
do mbt s thanh phn trong tinh du bi oxi hoa trong khéng khi vadsi mau.

- Tinh diu theong 1a mdt hdn hop phic tap gdm hang chc chit khac nhau, mui
ciing nhr gia ti tinh cau do ndt so thanh pln trongdd quyét dinh. Tinh du c6 nhéu
trng ding quan tsng trong nhdu nganh kinh& nhur duoc pham, thre prﬁm m pham
va hrong ptim. Dod6, né 1a lai san pim thién nhién cé giditkinh € cao.

1) Monotecpen

Cac tecpen c6 thanh i C,oH16 c6 th chia thanh hai nhondh:

- Nhém thir nhat la cac tecpen ach hy khéng vong.

- Nhém thi hai 1a cac tecpenanh vong: @m céac tecpen fi vong va hai vong.

a)Tecpen nch hy va nhing din xuit caa ching

Cac tecpen mth hy it gip trong thién nhién va mgi ta da& tim duoc hai
hidrocacbon lai monotecpen khdng vong (axiclicmonotecpen) la erirxa oximen.
Chang c6 ba liénd do6i trong phantt.

O
jm
jm

Hj mirxen CH,

Hy Hy
—C C C —C—C——C==CH
HzC H H 2

CH,4 oximen CH,

Mirxen dugc tach & tinh diu cay Myria (ngugt qué) con oximenduoc tach tr 14
cay Ocimum basilicum (&1 loai hang ga).
Céc din xuat chira oxi aia tecpen rch hy ¢6 y nghia quan tsng hon. Cac dn xuit
dé la cac ancol, andehyt.
- Vé ancol:
Geraniol GgH1g0 ( sdi: 229-236C) Ia mrou bac nhit cé chung cong tit ciu
tao v6i nerol (P séi: 225-228C) vi cho cung & phim oxi hoa va cacih xuit chung
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khac. Tr d6 suy ra cac ancol nay #ng phan cis-trans vadnancol con 4i la mot
hon hop hai ding dong phéan izopropyliden va izopropenyl.

N CH,0H N CH,0H AN AN
H CH,OH CH,OH

geraniol Nerol

Nerol cd dng cis vi n6 khép vong nhantwrh 10 kn so \i geraniol choa -
tecpineol. Co thithu nhin dugc nerol khidun ndng geraniol & etylat natri.

_ Geraniol 1a thanh gim chinh tinh du hoa teng, tinh diu si va ding c6 trong
nhieu tinh diu khac. Geraniol va nerol carbing thom mui hoa lng.

_ Xitronelol CgH200 cling la wou bac nhit cé chra mbt ndi doi 1a hon hop cia
haidong phéan izopropyliden va izopropenil.

imw ﬁmorﬁ

Xitronelol

Vi c6 cachon #t doi trong phan i nén xitronelol cé tinh quang #to Dang
quay trai (-) co rit trong trong tinh du hoa Ibng. Dang quay phi (+) cé trong tinh
diu 1. Dang quay trdi it cé gia ti dé ché nuéc hoa.

Linalol (£ sbi: 198 — 19%C) la mbt ruou bac ba c6 hai éi d6i 1a ddng phan aa
geraniol va nerol.

OH OH

Linalol
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Linalol c6 nt cacbon Bt d6i nén c6 haiddi quay, & haidéu phd bién trong
thién nhién. Bng (-} trang thai tr do ding nhr trang thai este trong tinhad ngoc lan
tay, hoa Bng, ching (+) c6 trong tinh &l cam, du hat mui. Dang raxemic ¢ ) linalol
thu duoc khi ddng phan hoa geraniolrdi tac ding aia axit, pfan ¢ng tién hanh &t dé
dang.

- Vé andehyt:

Xitral C;oH1¢0 la ot andehytieng wi geraniol, throng gip dudi dang hai
déng phan cis-transog la xitral-a (trcla geranial) va xitral-b ¢ 1a neral). $n phim
thién nhién la it hdn hop cia hai dngdoé va ndi dang 1a Bn hop cia haiddng phan
kiéu izopropiliden va izopropenil.

Xitral 1& mdt trong nhiing hyp chit quan tong nHit caa nhém tecpenoit ach
hé. Xitral c6 mit trong nhéu loai tinh dau nhr trong tinh du si, chanh, tinh 8u mang
tang v.v... Tr xitral c6 tié thuc hién viéc chuyn hoa thanh hydroxixitronelal thanh
céc ionon v.v... la ning chit c6 hrong thom & chiu cé gia ti kinh # cao.

b)Tecpen it vong va cac dn xuit caa ching.
Céac lop chit loai tecpen mit vong c6 1 khung cacbon ¢ng p-ximen hac
mentan:

p-ximen mentan

Chung c6 cha hai lién Kt doi trong phantt. Cac tecpen 61 vong con gi la
cac mentadien. ¥ly thuyét co tt ton tai 14 mentadierdng phan dow khac nhau &
vi tri trong 1 caa hai lién Kt doi.

Vi du:

Limonen co trong thién nhiénxdi cac ding (+) limonen, (-) limonen vax)
limonen (trc 1a dipenten). (+) limonen co&héch ra i tinh dhu vo cam, chanh v.v...
(-) limonen c6 nat trong tinh du théng, trong tinh &l md ac. Changdéu c6 mui
thom & chiu. (+) limonen (dipenten) cé trong tinthal long n&o, tinh aLi 14 chanh,
tinh diu becgamot v.v...
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Trong céc 8n xuit chira oxi dia tecpen it vong,dang cha y nft 1a cac ancol,
trong $ d6 c6 mentol, tecpineol v.v...
Mentol GgH,qO c6 cong thic ciu tao sauddy ang Vi mot ruou bac hai.

OH

Trong thién nhién thyng gip dang mentol quay trai. Gh nay |a thanh pin
chinh @a tinh diu bac ha (mentha piperita); céélach ra d dang t loai tinh diu nay
(-) mentol Kt tinh, néng chy ¢ 43°C, sbi¢ 216°C, [a]p = -49.

Mentol c6 clra ba nguyénit cacbon Bt déi trong phan vi vy c6 8dong
phan quang ¢t voi 4 cip d6i quang va 4 Kin thé raxemic &). Chang c6 tén: £)
mentol, () neomentol, £) izomentol va £ ) neoizomentol.

Mentol ¢6 nhtu tng ding trongdsi sdng va y hc: cké thudc danh &ng, 1am
banh ko, thiic ho v.v...

Tecpineol GoH15O 1a ancol Bc ba clira mbt ndi dbi gobm cacdong phan:

27 LY

o -tecpineol (3 -tecpineol 1-tecpineol 4-tecpineol

Trong $ cacdong phan noi tréna -tecpineol la cé fiong thom d& chiu hon ¢ nén
dugc dung nhiu dé san xuit nudc hoa.

c)Tecpen hai vong va cadrdxuit

Tecpen hai vong chia thanh ahinhém ty theo B khung cacbon khac nhau. Vi
du:

Nhém pinan Nhém camphan
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- Nhém pinan:

Chat tiéu béu chinh @a nhém nay la -pinen.b6 aing la tecpen phbien nhat
trong thién nhién. N6 c0 ghtrong nhéu tinh diu cung i B-pinen, cli yéu trong
tinh diu théng, co6 khi clim t6i 70-90% thanh pin tinh diu.

SO

o -pinen -pinen

Tinh diu thdng la 8n phim thuduoc khidem cheng cit 16i cudn bang hoi nudc
nhya théng thé trichut than cay théng. B nhra rin con hi sau khi ét tinh diu goi
la nhra tung lrong hay colophan.

Tinh diu thdng éng nhr nhya ting lrong déu c6 nhéu tng ding quan tsng.

Trugc day tinh diu thdng throng dung lam dung méi phars nhung ngay nay
tinh diu théng té thanh ndt loai nguyén IBu quan tong aia cong ngtéip hoa fc. Tu
o -pinen tachduoc tir tinh diu thoéng, ngoi ta co tté thuc hién véc chuyn hoa no
thanh hang #m chit khac nhau, trongdsdé cé nliing chit c6 gia ti cao ding lam
dugc phim, hrong liéu, thudc trir sAu v.v...

Nhua ting lrong & FBn hop phic tap trongdé thanh phn axit nhra chém ty
1& cao,d6i khi toi trén 90%. Nadwoc dung trong nkdu nganh céng ngép nhr gidy,
vai, cao su, mc in, xi, xa phong v.v...

Nudc ta co fit nhidu nrng théng &n ¢ ca hai mén Nam va Bc v6i nhiéu l0ai
thdng khac nhau nhthéng dudi nga (Pinus massoniana), thénguah théng ba 14,
thdng rim |4 va thdng hai laad. Cac vang théngap trungd mién bic nhr Quang
Ninh, Ngr¢ An, Bic Thai, Thanh Ho& v.v.¢.mién Nam nlr LAmBDdng, Gia Lai.

- Nhém Camphan.

Chit tiéu béu quan tong nHit caa nhom nay la ah xuit chira oxi goi 1& campho
hay long né&o.
Campho GgH160 1a bt xeton hai vong c¢6 congith ciu tao nhr sau:

\:0

L~

(+) Campho hac campho thong duoc diéu ché bang cach &t 16i cubn voi hoi
nugc go cay long né&o Cinnamoum camphoraaiLcay nay noc nhiéu & Cao Bing va
Ha Tuyén, Bc Thai v.v..

(+) Campho cé ml‘Ji thm dic trung, VM n6ng va Hc, thing hoaduoc ¢ nhiét do
thuong, khéng tan tronguéc, & tan trongta $ dung méi lru oo.
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Campho c6 nku tac ding & mat sinh ly: kich thich hat dong aia tim nén
dungdé ché thudc hoi tinh @ tim, ha sbt, giam dau, kich thich niém ag, c6 tinh séat
trung, chira dau ung v.v... Ngoai ra campho con ding &hiam chit hoa @o trong
cbng ngh¢p nhra xenluloit.

2) Seckitecpen (izo-£);

Seckitecpen céach cacbon la (izo-§;. Chang c6 lai mach hy, loai mach vong
thuong gap trong thién nhié dang hidrocacbon, ancol tac xeton.

a)Axilic seckitecpen (seckitecpen khéng vong

Seckitecpen khéng vondig trong thién nhién itdn so \6i loai c6 vong. Tiéu kiu
cho lai axiclic seckitecpen la farnezen va anaairtg tng la farnezol (taciduoc tir
tinh dau cam quyt).

o _-CH0H

Farnezen (GsH,4) Farnezol (CsH 54)

~ Farnezol tackiugc tir tinh diu mjt s loai hod. Cong tirc ciu tao cia nddugc
thiet 1ap nhy dya vao én phim phin ung ozon phan, vao quyittizopren vadugc
khang dinh tang qua trinhdng hyp geraniol.

Hy Hy Hy H, 0, ZnHCI
H3C —(C—C —C—=C—C —C —C=—=C——C —O0H
H | H : | | H
CH, CH, arnero CH,
Hy Hy Hy Hy
H,—C=—0 +* 0—C—C —C —C=— + O0=—C—C —C —C=—0 * 0=—=C—CH,0H
H H H
CHj, CHj CHy,
- Andehytglicolic
Axeton Andehytlevulinoic st

b)Xiclic seckitecpen (seckitecpen vong)
“Hidrocachon seckitecpen cé vongpgrat pho bién trong gbi thuc vat. Ching c6
cau tao kha plirc tap, phan i gom cac vongtt 3dén 9 anh haic Ion hon. Vi du:

(oL Q0L g0 (o

: ad I CO aen
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Céac cip Xuat chira oxi dia hidrocacbon xiclic secquitecpefit phong phd. Co
nh&ng chit c6 hat tinh sinh loc cao nlr xantoninda dugc dung lam théc tri giun
dua rat hiéu nghém.

7/ ? o
0]
o Xantonin

Cedrol
a -Cadinol

3) Cac tecpen khac

a)Dictecpen (is0-£)4

Co gia ti quan tong la hai ancol ditecpen: phitol {El;OH) va retinol
(C20H200H). Phitol¢ dang estedo thanh ndt nhanh éa clorophin co trong i di¢p
luc aia cay xanh. Retinol hay vitamin A c0 trong lakigtrang, diu gan ca...

N
CH,OH

N XX _-CH0H

Phitol Retinol (vitamin A)

Géc phityl c6 trong thanh gim caa vitamin E va vitamin Kva trong clorophinal
(chat diép luc). Retinol (vitamin A) khi vao trongocthé s3 bi dehydro hoa thanh poli-
trans-retinal O véng mac, poli-trans-retinal & hop voi protein va té thanh tac nhan
tiép nhan anh sangé dong phan hoa thanh 11-cis-retinal. Chinlrping quangiong
phan hoa retinal lamocsy hoa lvc aia thi giac.

U e e Y

| g

Poli-trans-Retinal 11-cis-retinal CHO

b)Tritecpen, (iso-€), va tetratecpen, (isoslg
Hidrocacbon tritecpen quarptig nit 1a squalen (6Hso) (c6 nhéu trong du gan
ca nip), duoc dung lam nguyéndu trong sinhdng hyp nhiu steroit.

A A A

X X X

squalen
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Hidrocachon tetratecpen Elss gap rat pho bien trong thién nhién. Ching c6 mau
tur vangden do va to ra sc t cua hoa qa. Vi du:

Licopen (gic t6 maudo ¢ qua ca chua)

Wu\\ i
| !

B -caroten (&c t& mau da cand ca ca 6t)

O giita mdi phan tr squalen, licopen v@-carotendéu c6 ndt lien két ma s hinh
thanh chiing khéng theo quit tsoprendau ndi voi dudi. Trong © thé, dudi tac ding
cia enzim carotenaza,dnphan fr carotenduoc chuyén hoa thanh 2 phar vitamin
A. Lién két duy nHit bi dut 1a lién Kt trai quy &t isopren.

Céc din xuat chra oxi aia tritecpen va tetratecpen c6 khaénhva throng ¢ dang
da vong. Chng han, dang 5 vong sauanh it hay gip trong tr nhién madai dién 1a
fridelin. Khi cho fridelanol tac ¢hg Wi axit, ngroi ta thiy xay ra sr chuyén i
cacbocation nlu 1an rat tha i véi hiéu suit 55%.

Fridelin (Q0H5Oo) Fridelanol (G‘,OH\_L'QO) %OHSO (55%)

Cén cha y Bng cAc tritecpen 5 vong trén tréndnggiong Wi loai hop chit goi la
steroit. Tuy nhién, & khung cacbonua steroit khong phan thanh caéatmich iso-G
theo quy it isoprenduoc.

c) Politecpen

Trong thién nhién, ngi ta gip mot sb polime ma phanit cia ching §m hang
chuc ngan nit xich iso-G tao thanh D6 1a céc politecpen. Quen winhit 1a cao su
thién nhién ma i mat xich iso-G cé not lién két d6i déu & ciu hinh cis:
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}_/ >=/>=/>_/ fcm

“Pong phan éu hinh” aia cao su thién nhién la mh gutapecha, madnmat xich
iIs0-G ¢O nHt lién ket db6i ¢ cau hinh trans:

DN

>

PN

I
X

Chinh do g khac nhau & ciu hinh @a mit xich iso-G ma cao su thién nhién thi
dan hoi con gutapecha thi don.

4) Sinh 6ng hpp tecpenoit

Duéi tdc ding aia &nh séang, rthcé chit diép luc, tr CO, va H,0, cay xanhdng
hop duoc cac cht hiru oo don gian. Saudd, nhy cAc enzym, cac phagi tion gian
duoc bién doi va két hop woi nhau thanh nimg phan & phic tap hon. Sr tong hop
tecpenoity cay xanh @ng xay ra theo cach trt do.

2.3. Ankin

Ankin ciing la lai hidrocacbon cha no mch hy, nheng c6 lién Kt ba trong phan
tar. M&i phan fr ankin so wi phan fr ankan trong tng c6 it fon bon nguyén i hydro,
do d6 cdng thirc phan i chung d@a ankin 12 GHn.,, n=2. Khi n = 2 tadugc chit dau
tién aia daydong dang nay la GH, tirc 1a axetylen; n = &uoc metyl axetylen ¢H,

v... Tat ca hop thanh daytong diang axetylen.

2.3.1. Giu tgo va @i tén

1) Cau trac

Hai nguyén & cacbon ta lién Kt ba ¢ trang thai lai hod sp. B nguyén Csp
dung ndt obitan lai hoaté tao lién Kt véi mot . nguyén & hydro va ndt obitan lai hoa
khac to lién Kt o Véi nguyeén tr CSIO kia. O mdi nguyén t C con hai obitan 2p khéng
lien hop (ob|tan p than khiét) ma tuc caa ching vuéng gocov nhau va vudng goc
véi truc lién Két. Hai obitan 2p c6 tic song song nhaw (hai nguyénit C khac nhau)
lai xen phi véi nhau trng d6i mot tao thanh hai lién & n. Nhu thé, lién Kt gira hai
nguyén t C & axetylenduogc dam bao bsi mét lién két o va hai lién kt n do la lién
két ba.O lién két ba, mit do electronn phan Ib déu & ca bon phia @a tuc lién K,
chang lp Vvéi nhau thanh ghg din gibng hinh to. Do dai lién Kt ba CG=C 1a 120 pm
ngan hon nhiu so \6i lién két C—C (154 pm) va lién & ddi C=C (133pm)Do dai
lién két H— —Cp Cling ngn hon so i lién két H— Csp3 va H—Cgp, Hai nguyéntt C
cua lién Kt ba va hai nguyénrtkhac lién Kt truc tiép v6i chang to thanh mt duong
thang.
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120 pm
H c—=C H
106 pm

Ta nkin thy rang r  <rc ., <r. ,, la do kich trxc aia obitan lién bip sp ni
hon obitan spva sp. Didu d6 d& lam chatd amdién cia G, l6n hon cia C,VvacC,,.

Ankin vei lién két bag gira mach (viét gon 1a ankin gira mach) bén hon ankin \6i
lién ket bag dau mach (viet gon la ankindau mach) nheng c hai laai déi kém ken hon
so Wi diendong phan vaat nhién cang kémdm hon so i anken c6 cungdsnguyén
ti C.

2) bong phan va danh phap

Do dc diém ve cu trdic, ankin khdng cdiong phan hinh ¢t va tr Cs tro 1én mbi
c6 dong phan nach cacbon. ¥ dong phan 8u tao, cac ankintong tr nhe anken,
ngoai cacdong phan € mach cacbon con cdong phan ¢ vi tri caa lién ket ba.
Nhung khac i lién két d6i cua anken, lién & ba trong ankin khongd radong phan
lap the.

Theo danh phapolp Iy, tén @i cac hifrocacbon cha lién Kt ba xut phat fr tén
cua axetylen bng cach gi tén cac gc ankyl ¢ hai bén 0i ba saudé thém tén
axetylen.

Vi du:

CH;—C=CH: metyl axetylen
CH,—C=C—CHa: dimetyl axetylen.

Theo danh phap do & IUPAC, céac hirocachon cha lién Kt ba @i chung la
ankin, chingiéu c6dudi tin clng la in. Véc danh  mach chinh Bt dau tr nguyén i
cacbondau mach @n lién ket ba.

Vi du:
CH;—C=C—CH,—CH,—CH,—CH(CH;)—CHjs
7-metyl-2-octin
TEN GOI MOT SO ANKIN BON GIAN
Coéng thirc Tén lich s Tén hop ly Tén qudc té IUPAC

CH=CH Axetylen axetylen Etin
CH=C—CH; Anlilen Metylaxetylen Propin
CH=C—CH,—CH; Crotonilen  Etylaxetylen 1-butin
CH;—C=C—CH; Crotonilen bimetylaxetylen  2-butin

CH;—C=C—CH,—CH; Valerilen Metyletylaxetylen 2-pentin
CH;—CH(CH;)—C=CH Valerilen Izopropylaxetylen3-metyl-1-butin
CH=C—CH,—CH,—CH; Valerilen Propylaxetylen 1-pentin
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Céc dc hidrocacbon cha lién Kt ba @i chung Ia ankinyl.
Vi du: CH=C— etinyl
CH=C—CH,— 2-propinyl

2.3.2. Tinh chdt vat ly

Céc thanh pin thip C-C, trong daydong dang ankin 1a niing cHit khi khéng
mau. Caeiéngdang cao bn 1a nhing chit long haic ran.

Ty khéi cua c&c ankin caodm so \bi cac ankenuong ng.

Céc ankin tan trongudc nhu hon cac hirocacbon khéc.

Céac ankin co nlgt do sbi cao bn so Wi cac anken va ankaodng ang.

Ph hdng ngai cua cac ankin coal hip thu ¢ 2100 cmt ung wi daodong hoa tr
cua lién Kt ba G=C. Cac monoankylaxetylen-RC=CH c6 di hdp thu manh din
3300 cni dic treng cho daalong hoa ti caa lién Kt C—H trong nhémeC—H. Nhu
vy, sr c6 mit cia nhdm—C=CH trong phanit ankin c6 tk nhan ra & dang nk phd
hong ngai. Tuy nhién, lién kt ba trong ankin u R—C=C—R’ |ai kho phéat hén do
khéng c6 di hap thu caa nhém=C—H gan 3300cnt va sr hip thu caa lién Kt C=C
d6i khi qua ¥u kho nfin ra.

2.3.3. CAc plrong phapdiéu ché vaing dung
1) Pi tir dan xuit dihalogen
Céac din xuit dihalogen no c6 hai halogetinh & hai nguyénit cacbon bénanh
nhau, héc ding c6 ti¢ dung dn xuit dihaologen khittong tac wi dung dch KOH-
rugu, € bi tAch hai phanithydro halogenuaab ra lién Kt ba:

H H 2KOH/ruou
R (‘] (‘] > R C =—=¢C R'" + 2HX
X X
H

2KOH/ruou
> R C=——CH * 2HX

2
R——C —CHX,

Nho phan img tach hai phanitHX tao ra lién Kt ba, c6 th chuyén hoa lién Kt
doi thanh lién kt ba.
Vi du:

H,C ——C ==CH

H 2KOH/ruou
HsC —C =——=CH, *+ BIj ——H,c——C——CH, >
H | -2HBT

Br Br

Phin ang tach hytro bromua cé thtién hanh qua hai giaioan. Vi dy, din xuit
dibromphenyl @ bi tAch ndt phan & hydro bromuadé tao thanh bromstiren, saié lai
tach phanit hydro bromau tir hai, giaidoan nay kho kin hon giai doan treéc tao ra
phenylaxetylen:
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+Br1y H 2KOH/ruou
C5H5—ﬁ—_CH2 + Br2—>(;6|-|5—c—c||.|2 > C6H5_ﬁ:%P
Stiren .
Br Br bromstiren
1,2-dibromphenyletan
2KOH/ruou

» (CeH;——C —CH
phenylaxetylen

2) Pi tir ddn xuit tetrahalogen
Cho din xuit tetrahalogen céc‘m halogendinh vao hai cacbondin nhau tac ghg
véi bot kém ding tao raduogc lién ket ba.

X X
R | | R' + 2/n — R c=—¢C R' + 2InX,
X X

3) Piéu ct¥ dongdang aia axetylendi tir axetylen

Nho kha ning cé tik chuyén hod axetylen thanhad xuit co kim (d&n xuét natri)
nén co th tong hyp dugc cacddng diang cao éa axetylen khi cho h xuit nay tac
dung Wi dan xuat halogen theowsdd sau:

IR

HC——CH + Na —» HC—=C—Na —» HC—=C—R

Vi du: tir axetylen va etyl bromua cééttbng hop ra etylaxetylen.

H, H
HyC——C —Br + Na—C==CH —» H,0—C —C==CH

4) Piéu ché axetylen

Trong daydong dang ankin, axetylen la thanh hdau tién,dong thvi ciing dong
vai tro0 quan ng nhit trong thrc t€ néndugc sin xuat véi qui moé Ibn trong cong
nghip.

a)bi tur canxi cacbua

Phrong phap quan éng nkit va théng dng nhit trong cdng nglép ding nhr trong
phong thi nghim 1a thuy phan canxi cacbua,thng @i 1a dat dén. Cho canxi cacbua
tiép xUc Wi nudc § giai phong khi axetylen bay 1én:

CaG + 2HO0 — HC=CH + Ca(OH)
Trong cdng ngldp ar thuy phan cé th tién hanh theo plong phapudt (cii) haic

theo plrong phap khd (). Phrong phapudt ding nhéu nege. Phrong phéap kho
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dung it meéc hon, ch can hrong nréc bing 1/10 trong nrge dung trong pliong phap
u6t. Trong 10 plan ¢tng theo plrong phap kho, ngyi ta cho méc vao canxi cacbua,
phan tng phat nhit va lam cho toan IGi nong 1én 6i 115°C, nréc dr ciing bay loi
chi con hi khdi véi ran. Hoi nudc 1an v6i khi axetylen bay radsduoc ngrng 1 trong
thap nagrng.

Cg)mxi cacbuatugc diéu ché tir thanda va véi éng trong lodién ¢ nhiét do gan
2500C:

CaO + 3C — CaG + CO  AHY, =+11Xkcal/ mol

pay la mdt phan ang thu nhét, doi hoi phai cung dp mot nang keong Ion.

Canxi cacbua |a rilng tinh tré rin. Mang le6i tinh thé gdm nhiing ion C&* va 2
(—C=C—); cac ionC?¥ rat khong &n khi gip nréc, ching & lap trc chiém lay cac
ion H" caa phant H,O tao ra axetylen va cac ion HO

Axetylendiéu ché tir canxi cacbua thdng c6 clira mt qung nhd cac khi khac nin
NHs, PH;, AsHs, S(CH=CH),, vinylaxetylen v.v... Cacap chat nay co6 tk duogc loai
trir ra king cach cho &n hop khi di qua dung éth kali bicromat trong axit suéit
haoiac qua cac dungidh oxi ho& khéc.

b) bi tir metan
Trong 10 dién (& nhiét do khaang 1508C), khi metan bnhiét phan #o thanh
axetylen:

0
20H, L300C _ coH, + 3H, AHY,, = +95 5kcal/ mol

Tinh toan nhit dong cho thy ring diéu kién can kng 1am thdn loi cho sr tao
thanh axetylery nong do trén 12068C. Tuy nhiéng nhiét d6 nay, axetylenai dé bi
phan hy thanh cacbon va kyo. Mit khac, dréi 1200C c6 it hydro axetylen @ng
khéng n vé& mat nhiét dong. Vi Ay, cin 1am hnh ngay Bn hop khi sau khi ra kéi
khu wrc phin tng. O nhiét d6 dusi 100°C, axetylen khong phphan hy nhy tinh tro
cua phanit.

Phan ttng nhit phan metan landing the tich, vi\ay, sr tién hanh phn tng dréi 4p
suit thip thuan loi cho sr tao thanh axetylen.

Phan ang nayda dugc ap ding trong cdng nghp voi nhiéu phrong phap #n hanh
cu thé khac nhau. Ging han, ngroi ta cho metardi vao 10 drgi 4p sut thuong, cho
bat tia lra dién giira haidién arc kim loai trong ot thoi gian ngin (king mdt phan
gidy), saud6 lam knh ngay Bn hop khi di ra bing nréc. Khi thuduoc chra 12-15%
axetylen (@ ly thuyét co thé dat toi 25%), axetylendi duoc tach ra bng cach hoa tan
trong nréc dudi 4p sut cao. Sn phaim phy 1a diaxetylen GH, c6 tinh 1 dé dang.

Ciing co ti¢ dung plrong phapdét chay trng phin bing cach cho &n hop metan
va oxi di qua nlitng ngn lira dac biét. Nhiét toa ra do plan ung dét chay dungdé
cung @p cho pln tng nhit phan thu nkit. Trong Bn hop khi o thanh, ngoai 8-
10% axetylen, con co4CO, CQ.
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c)Tong hop truc tiép
Nam 1860, Beatlo 1& ngroi dau tiénda tién hanh éng hop axetylen cacbon va
hydro:

2C + H — GCH, AHY,, = +549kcal/ mol

Phian ¢tnhg dén ra trong vong cungrh dién giita haidién arc bing than. Tinh
todn nhét dong chrng © ring, can Bng chi léch ¢ phia pli ¢ nhiét do rat cao (trén
3000°C). Dodo, phin tng nay khéngiuoc ap ding trong thrc € va ch c6 y nglia &
mit ly thuyét.

5) Ung dung
a)Lam nhién Bu
Khi axetylen chay trong oxi nétido ngon lira c6 ti dat t6i 3000°C vi thé dén
xi axetylen-oxiduoc dungdé han va ét kim loai. Ngudn cip axetylen chatén xi c6
thé 1a mot thung pln tng don gian d&é thuy phan canxi cacbuaykthuit (goi 1a dat
dén) hdic co tte 1a cac binh thép da chit x5p va axeton hoa tan axetylérép stit
12 dén 15 at § ap sdt d6 1 thé tich axeton hoa tadrgc 300 ti¢ tich axetylen).
Axetylen chay trong khéng khi chogrglira sang chéi. Vi thtrudc kia ngroi
ta ding canxi cacbuaykhuat nap vao binh thép cé van chadt nho xudng tr tir roi
dbt khi axetylen sinh raé thip sang. Canxi cacbuay khuat chra nhéu tap chit c6
mauden néndugc goi la dat dén.
Khi dat dén phn tng Wi nuéc, ngodi GH, con to ra HS, PH, NHs... ching
tao ra mui hoi @i 1a muidat dén.

b) Lam nguyén Bu cho c6ng nglip t6ng hop hitu oo

Truéc nhirtng rim ram muoi caa thé ky 20, cdng nghéip tong hyp hitu oo dya trén
nguyén IBu chinh 1a axetylen. T axetylen ngoi ta diéu ché dugc axetandehyt (ng
nugc), vinyl clorua (éng HCI), vinyl axetylen (dime ho&pirbutadien va cloropren,
acrilonitril (cong HCN), vinyl axetat @g CHCOOH), ankyl vinyl ete (@ng
ancol)... Cac clt nay dungdé sin xuit hod clit hitu oo co ban khac va quan dng
hon ladé tong hyp cAc polime &n xuit ra cac cht déo va cao sudng hop.

Ngay nay, nbr sr phat trén wrot bac cia cdng ngh hoa du, cac hoa ch hitu oo
co ban tréndéu dugc sin xuit tir etylen héc tir cAc hidrocacbon thutuoc khi cracking
dau mo bang cac plrong phép kinhé& hon va itanh hrong dén mai tnrong hon.

c)Tong hop cac lp chit ¢6 hat tinh sinh ke

Néu nhr nganh céng nghp hoa hc trén @ s axetylen ngay nayaa nhr da b
thay thé boi cong nghép hoa hc trén @ si etylen thi véc téng hop cac lop chit co
hoat tinh sinh lc tir axetyeln 4i c6 nHing hréc phat tren manh né va thuduoc
nhirng thanhitu to lon.

Dan ching tiéu béu 1a viéc tong hyp cac pheromorbé |a céac bp chit hda e do
sinh \at tiét ra dé théng tin cho nhau. Pheromon cé tinfatchip din, 16i cudn ddng
loai khéac gbi goi la pheromon hay la éhdy dan giéi. Sir dung cHit dan du gioi nguoi
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ta cO ti¢ tap trung con trung (¢ing han brém duc) dén dia diém dat thudc dé tieu dit
chiing ma khéngam phii phun thic tran lan trémdng rwng.

Rat nhiéu pheromon dii caa cdn tring cé aka trong phantt nhiing lién Kt doi
biét 1ap haic lién hyp c6 du hinh xaatinh (E hac Z). Phrong phap thén lgi dé tong
hop ra chuing latiéu ché ra cac ankinuong ttng king cac plrong phap kit lva @mn
lap thé. Hay xem mit vi du dé tong hyp pheromon dii du din beém sau hai cam quyt
véi hai lién Kt déi ciu hinh Z.

1)(xiclo-C¢H 4),BH

- - Z Z
H,CH,CC ——=C ——C ——C(CH OH » H;CH,CHC=—C——C =—=—CH(CH OH
3CH, (CH2)1g 2CH.CO0R, 0 3CH, C C (CH3)10

®
C5H5NHCfO3C

Z Z
> H3CH CHC === ——C ===CH(CH,);CHO

Ngoai véc sr dung trong d‘mg hyp peromon, axetylen va cac ankin airyc
ding trong dng hyp mot sd hoat chit twong tr hocmon dung trong yudc.

2.3.4. Tinh clit hoa hpc

1) Bdn chit, déc diém aia lién kt ba—C=C—C

Lién két ba C=C duoc tao nén i hai nguyén it cacbond trang thai lai hoa spit
la kiéu lai hoaduong thing. Trong lién Et ba c6 not lién két o do sr xen pha truc
cua hai electron lai ho& con hai liédtkn do sr xen phi bén @a hai @p electronn.
Céc tuc oia cac electrom tao thanh hai mit phing thing géc Wi nhau, giao tu§n
cua hai mit phing d6 laduong i tm hai nguy@nit cacbon.

Muc do lién két caa cac nguyénitcacbon trong liénédt ba bn hon trong lién Kt
nén lam cho lién& ba ngn hon. Do dai lién Kt ba G=C bing 1,204 trong khidé do
dai lién Kt d6i C=C la 1,34 Avado dai liéen Kt don C—C la 1,544, Vé nang luong
lién két, ddi véi lién két ba 1a 1,99,6 kcal/mol i@ lién Kt doi 1a 145,8 kcal/mol vaia
lién két don 1a 82,6 kcal/mol. Mt do electronn tap trung chi yéu & khaang gira hai
hat nhan @a hai nguyénit cacbon, nén khuye bén ngoaia hai hat nhan trong déi
nghéo nmit d6 electron.biéu d6 giai thich khi ning phin ang kém @a lién Kt ba so
véi lién két d6i trong cac phn ttng cong electrophin.

Mot dac diém dang cha y fra 1a cac nguyénirtcacbond trang thai lai hoa sp cdo
amdién lon hon caa cacbon lai hoa C$pa cacbon lai hoa C5fai c6 do amdién Ion
hon Csp. Két qua la trong lién Kt =C—H vé ar phan @c manh =C—H lam ting
momen &dng arc cia lién Kt va lam &ng kha ning aia hydro tach ra déi dang
proton. Thrc t, tinh axit @a axetylendn hon so \6i etylen va etan.

Dudi day la ndt sb dac diém vé cdu tao va lién Kt trong cac phanitetan, etylen va
axetylen:

Hidrocacbon Lai Djam  Bankinh Djdailién Momen  Hing 9
hod diénaia nguyéné& C kétC—H  ludong arc phan li

C (eV) (A°) (A°) (D) axit K,
CH,—CH; sp 2,50 0,722 1,102 0,307 <19
CH,=CH, spf 2,69 0,74 1,081 0,692 16
CH=CH sp 2,75 0,69 1,064 1,05 o
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Cac plin tng aia ankin co6 th chia thanh ba t: phan ¢thg @ng, phn @ng tring
hop. Vadoi véi nhitng ankin R—C=C—H va axetylen thi c6 thém @thg phin tng
cua nguyénit hydro dinh wi cacbon mangdi ba.

2) Phin#ng @ing

Cac plin ttng ®ng vao lién Kt ba dén ra qua hai giadoan: giai doan thr nhat
chuyén noi ba thanh i d6i va giaidoan thir hai chugn noi déi thanh wi don.

a)Phin tng hydro hoa

* Hydro hoéa xuc tac.

Khi c6 xtc tac kim lai nhu Ni, Pt, Pd, ankin &g wi hydro du tién to ra anken
nhueng ankendi phan itng ngay i hydro tao thanh ankan:

Hy Hy
R C —=C R' —2->Ht R _(I':l _(I':l —R' —L>Ht R—C —C —R'
X X

Muébn phin tng drng ki ¢ giai doan tao ra anken thian lam gim hat tinh dia
xUc tac, |am $u xuc tac Bng nhirng tdc nhan thichdp. Ching han Pd/CaC@ phan
hoat hoa ting (CH;COO)Pb (xuc tac Lindlar) hiw Pd/C 4m quinolin hay piridindéu
xtc tac cho pin ung cH dén giai doan tao ra anken 4u hinh cis. Vi d dién hinh Ia
viéc tao ra du hinh cis trongdng hyp chit du dan bo rdy (pheromon) hic cis-stilben:

HiCH,CHC (H,C), (CH,)sCH,OH
C,H —E—(CH )s-C ==C ——(CH,)#£H,0H HylxtLandlar
AL v — 2§ Ny ZOOC,C2H5OH' CH, |
H 92% cis H
CH,
HaCH,CHC (H,C CH,)CH=0
Cr04, CHeN, HCI 3v (H2C)4 (CHy)s
CH,Cl,, 20°C CH,
H 92% cis H
chit du dan bo ray
H H
S Pd/C, quinolin_ S

CeHs——C ==C ——CH;

Colls™ ¢is-Stilpen CsMs

* Khir baing Na/NH; long.
Dé cb anken &u hinh trans, ngpi ta khr ankin ling Na trong amoac long. Vi
du:
C4H, H

- Na/NH,lon
3y —C ==C —C3H; ALUL NG =+ NaNH,
-330¢C

H 979 CqHy
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Tinh dac tha Bp thé caa phin tng khr ankin Bing Na/NH, 16ng duoc giai thich b
co ché phan ung. Natri ding nhr cac kim lai kiém khéac khi hoa tan vao trong
amoniic long to ra dung ith mau xanh #im Ia do 4o thanh electron solvat hoa
e(NHy),, (viét gon 1a &(sol)).

Na + NH(@ong) — Na(NHy)m + &NHy),

Electron sonvat hoa (cdi chit nhr goc tr do) dng vao lién kt ba bén ankin
thanh anion gc (vira mangdién tich am wa mang electrodgc than). Anion gc nay
lay mot proton & NH3 dé tao goc vinyl bén hon.

,\,‘y/\e'(sol)N a*(sol)

R C—C R —= R C=—=¢C

,_,5 H
© ; NH,

> p——c=—=c] +NH;

gdc vinyl R

~ Dang cis va dng trans aa gbc vinyl c6 tié chuyén doi cho nhau qua 4ng thai
chuyen tiep mag d6 nguyén cacbon mang electrafdc thane trang thai lai hoa sp.
Cuing giong nhr anken, gc ¢ dang trans bn hon:

H H
NS e s 82/ . Q-7
N \, YO
R

A . ., dc cis-vinyl
gdc trans-vinyl trang thai chugn tiép J Y

Géc trans-vinyl nin mit electron solvat hoaté ghépdoi electron) t& thanh anion
trans-vinyl. Tép theo anion vinyl ng lay mét proton & amoniic va to thanh trans-

anken:
R . + R R H
\C_éﬂ(:sol)Naﬂ) \c_'c" —L‘NH2= N, N,
H/ \R N (so]) H/ N H/ \R

b)Cong halogen

Ciing nhr phan tng hyhoa, piin tng &ng halogen xy ra theo hai giaioan. Vi duy,
khi cho brom éng vao axetylen, giatoan dau s cho trans-1,2-dibrometylen va giai
doan sau cho 1,1,2,2-tetrabrometan:
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Br,
» Bry,HC——CHBr,

1,1,2,2-tetrabrometan

o R g PES— -

I-i
HC=—CH + Br, —> (i
B

trans-1,2-dibrometylen

Ddi vai clo, trongdiéu kign throng, phin ing xay ra qua manh ét toa nhieu nhigt
nén gay phn tng phan hy. Trongdiéu kién ky thuat, nguoi ta thec hién duoc phan
rng @dng clo tire tiép vao axetylen trong rimg khdi x4p.

¢)Cong hydro halogenua
Phin ung dng hydro halogenua khodm phin tng &ng halogen. Tacwhg aia
hydro florua khan vao axetyleritdau cho vinyl florua va sado cho 1,1-difloetan.

HF
HC——CH + HF —> HZC:(I-:I F > H;C CHF,

1,1-difloetan

vinylflorua

Trong K thuat tong hop nhra polivinyl clorua (PVC), mén diéu cté ra vinyl
clorua ngroi ta cho axetylen tacuthg Wi hydro clorua trén xdc tac tfungan cloruay
120 - 156C:

HC==CH + HMM Hzc=(H:—C|

vinyl clorua

d)Cong nxac

Phan tng @dng HOH vao axetylen vadng dang aia nddugc Kucherop nghiénia
nam 1881. Phn ung tién hanh Bng cach cho ankindi vao dung éch axit sunfuric
lodng c6 clra thy ngéan sunfationg vai tro xdc tac. Rim tng qua giaidoan trung
gian la dng enol khdng én nén naidng phan hoa thanhyp chit cacbonyl theosdo

chung sau:
H,
c ==c¢ + HOH 950, ¢ =—¢ — — —(|:|—
OH 0
dang enol dang cacbonyl

Néu di tir axetylen, giaidoan trung gian la ancol vinylic khéngeb, cwi cung ta
dugc axetandehyt:

111



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

vom=ch + non _H9SOs_ { \ et ] e he—g =

OH andehyt axetyic

Ancol vinylic khéng ign

Céac dong dang aia axetylen khi éng HOH § tao ra xeton theo quyit
Maccopnhicop. Vi d:

HgSO,

H3C—C=CH + HOH R . £ H3C—C=CH2 e H3C—C—CH3

OH 0 axeton

Theo Kucherop, tréc hét thuy ngan sunfat & hop voi phan tr ankin ko ra mdt hop
chat phic it tan:

c=c¢ + HgS0, —> C—=—=C—0

Hg—0 —50,

Saudo, hop chit phic nay b thuy phan, cho &p chit cacbonyl vadi giai phong
thuy ngan sunfat:

G =t—0 H,0 1,
> 6 ——C —0H c
Hg—o0 —so, -H9S0y H ||

Phan tng kucherop c6 ¥ nga quan tng trong K thuat. Nho phan tng nay,
Xuat phat tr axetylen @ng nhr tir cac ankin khac, c6 éhtdng hop ra nhéu hop chit
hiru co lam nguyén Bu trong cdng nglép hoa hc.

e)Cong ancol va éng axit cacboxylic

Tuong tr phan tng &dng HOH, drgi tac ding xuc tac ga thwy ngan sunfat (hiw
tét hon dugn xuc tic CG—COOH, BR, va HgO), axetylen cé écho ptan ang dng
véi ancol ko ra ete vinylic, 6ng Wi axit cacboxylic &0 ra este &a ancol vinylic.

Vi du:

CH=CH + HOGH; — HC=CH-O—C,Hs
Etyl vinyl ete

CH=CH + HOOG-CH; — HC=CH—0O—CO—CHjs
vinyl axetat
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Céc ete vinylic @ng nhr este vinylicdéu c6 thé dung lam nguyéndu tng hop
polime c6 nhdu ting ding trong K thuat.

3) Phin#ng trung hp

a)Trung lyp mach vong

Khi cho axetylendi quabng nungdo t6i 600-800C, axetylen & tring typ lai cho
mot chit nhe nhya, co cliira $in praim chinh 1a benzendt 28%), cung i nhitng sin
phAm phu nhu toluen, naphtalen va caathbcacbon thm ngrng tn khac trong tr cac
san phim cheng cit nhra thandé:

HC//“| CH HC/C\CH
ese T
X ~NF

Cécdong dang aia axetylen tring ¢p trongdiéu kién nhe nhang b, disi tac
dung xuc tac ga axit sunfuricdac. Trongdieu kién d6, metylaxetylen trungdp cho
trimetylbenzerdoi xung:

I I
HC//C HC”/C\(iH
HC_C§ |C||—CH3 e AP aaad
CH c

Khi c6 xuc tacdiéu ché ti tetracacbonyl niken va triphenyl photphin
(COUNI[P(CeHs)s]. & nhiét do 60-70C, axetylen & tring hyp thanh benzendi hiéu
suat 80%.

Duéi tac ding xUc tac ga niken xianua 20at va 60-7¢C, axetylen tring &p
nhanh chéng thanh xiclooctatetragn kiéu st cao:

— H
HC——=CH C—=CH

C
HC=—CH \ /

b)Trung kyp mach thing
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Dudi tac ding xdc tac éa mui dong I, axetylen trangdp hai phanit (dime hod)
tao ra vinylaxetylen:

H

HC—CH * H(=CH —> /C:C—CECH

H 4 vinylaxetylen

Phan &hg nay cé y ngia quan tsng vi tr vinylaxetylen, cé thdiéu ché ra butadien
CH,=CH—CH=CH, (cdng hydro) va cloropren CH+CH—CCI=CH, (cong HCI) la
nhitng nguyén Bu tong hop cao su nhanob.

* Axetylen aing c6 ti¢ tring kyp ba phanit tao thanh CH=CH—C=C—CH=CH,

hoic bdn phant cho CH=CH—C=C—CH=CH—CH=CH,.

Khi c6 mit bot dong va ét oxi & 200-258C, axetylen trung ¢p thanh nit polime
(CH), goi 1a cupren.Do 1a ndt chit bot vé dinh hinh, kidi lwong phan & rat 16n,
khéng tan trongmyc va cac dung mdithu co. Thdng thrdong ding lam ciit cachdién.

4) Tinh axit yu va phin ing thé véi kim logi

a)Tinh axit ¥u

Nguyén & hydro dinh vao nguyénit cacbon mang liénék ba #ét linh dong, no co6
tinh axit yu va co tk tham gia phn tng tr véi kim loai. Phan ¢ng nay la phn ang
dac trang nhit caa cac ankin c6 hdro dinh vao cacbon mandiba.

Trong axetylen HECH c6 hai nguyénit hydro déu dinh vao cacbon mandn
ba. Axetylen c6 tinh axitdy hon cia nréc nheng ki manh hon aia amonic (t6i 10
1an) va fon cia etylen va etan it dhtoi 10™ 1an.

Nguyén nhan tinh lindong lén cia hydro trong axetylen sodr trong etylen va
etan la daio amdién caa cac nguyénitcacbons trang théi lai hoa khac nhau. T&ébi
ring obitan s c6 kich tic nhd hon obitan p (§n hat nhan kn) nén b hat nhan hat
manh hon. Ham lrong obital s& orbital lai hod spdn hon & sp va sp. Do dé cacbon
lai hod sp cd@o amdién l6n nhét rdi d@én cacbon lai hoa $pva kém nlit 1a cacbon lai
hoa sp. Do d6 amdién caa cacbon lai hoa spsn nén lién Kt C—H caa cacbon mang
lién két ba phan ec manh, ting arong kha ning proton hodia nguyénit hydro aing
nhu kha nang tré vai kim loai.

© @
R—C —C ==—H

b) Phan ¢ng thé véi kim loai kiém va kém thd

Khi cho axetylendi qua natri kim lai ~dun Qéngér nhiét @6 150C haic di qua dung
dich long natri amiua NaNH < tao ra din xuat thé natri axetylennua.

HC=CH + Na — HCC—Na + 1/2H
HC=CH + NaNH — HC=C—Na + NH
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Pun néng mononatri axetylenuaitkhoang 220C < tao ra din xuit dinatri
axetylenua N£C,. Canxi cacbua CaQhuc chat la canxi axetylenua c6 @¢h ion C7".

c) Phin ttng thé véi kim loai khac
Khi cho axetylendi vao dung ith kac nitrat trong amo#ic s tao ra Kt taa bac
axetylenua mau xamab Ag,Co:

[A (NH)]®
He =CcH Iel | g =c—a,

Ciing wrong tr, khi cho axetylerdi qua dung ¢th ddng clorua trong amo#i S tao
ra ket taa vodinh hinh mauto gach aiadong axetylenua G(».

Cu(NH ®
u
HC ——CH [ ( 3)2] » Cu C ——=C Cu

Céc plin thg Wi mudi bac va mi ddng dungdé nhan ra axetylen vaimg co tié
dungdé tach cac ankin c6 kiyo dinh & cacbon mang i ba ra klbi cac déng dang
khac.

Céc axetylenua@odng va hic bén viing ¢ trong nréc. Chang chbi thuy phan i
axit manh, tai o lai axetylen.Diéu d6 ching © cac lién Kt cacbon kim lai trong
axetylen ua nay mang tinhatrcong hoa tr nhiéu hon so \6i cac axetylenua kim kb
kiém, kiém tho. Cac axetylenuaao vadong khi khé At d& nd manh, gai phéng kim
loai va cacbonidng thyi toa ra mt nhiét luong Ién. Vi du:

AgC, — 2C + 2Ag + 87 kcal

5) Mét 6 phan izng a@ing khac

a)Cong ghc

Khi c6 mit peoxit hac chiéu sang. HBr éng vao ankin tréi & quy tit
Maccopnhicop. So sanh ghirng dng electrophin va gim thg addng gc:

(CoH5)4NBT
H3C(H,C)sC ==CH + HBr —————> H;C(H,C);C =—¢H, 89%
CH,Cl,
. B 8 mol peoxit Br o T4y
H4C(H,C);C ——=CH r » H.C(H,C):HC — 0
3C(H,C)s 0-50C . 1h 3C(H,C)s

Br
b) Cong bohidrua

Hydrobo hoa ankinay ra trong tr nhe hydrobo hoa ankemiém khac bit 1a sau
khi ché hoa \bi H,O,/HO' thi khdng thudugc enol ma thuugc xeton.
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3R — R + BH; ﬂ» (RCH=—=CR);B H,0,/0H" RCH——=CR

Y

OH

Yy

¢) Cong nucleophin

Do nguyén i cacbon mangdi ba ¢ trang thai lai hod sp cd6 amdién Isn hon
Csff vi vy, khac i ankené ankin c6 pln ang @ng theo kéu nucleophin (4) khi
c6 tac nhan Nucleophitrt congd giai doan quyét dinh e d6 phan ang. Vi di phan
rng a1a axetylen i ancolat kim lai kiém ¢ nhiét d6 cao to ra vinyl ete.

0
HC =——=CH +RONaﬂ> RO—C—(E)H ROH » RO ——C=—=CH,
ROH H H
vinyl ete
Tuong ty, ion thiolat &ng vao ankindo thanh vinyl thioete.
HsC SR
HCC==ccH, + RSH 00, —
C,H;0OH
H CH,

Phan tng @dng amin vao ankin b hoa nlky nhéom hat electrontimg thc loai
cong nucleophin. Vi g

0
CeHs C C==cH + (C,H5),NH _>CGH5_C_(H3:(H3_N(CZH5)2

6) Phin #ng oxi hoa

a) Oxi ho& gir mach va &t mach cacbon.

Ankin lam rit mau tim éa dung éch KMnO, giéng nhr ankenPau tién co & tao
ra vixinal dienol. Nlxng phii ¢ nhiét d6 thip va mdi trong trung tinh phn tng mji
dirng ki ¢ giai doan tao thanha -dixeton (gir nguyén mch cacbon). Conéu khéng
khong cké pH aia méi tirong va khdng lamahh thi mach cacbon bcit tai chd co lién
két ba to ra axit cacboxylic. Vit

0°C, pH 7.5
> H,C

KMnO4
H,0

o——o

H,CC ==CCH,CH,

Y

Hyc—cooH + CH3CH,COOH
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Phan ttng ozon phan ankin lubrid t6i san pham la axit cacboxylic.

1) 04,CCly, 0°C
H4C5(H,C)——C ==C —CH, ) 0 - » CH3(CH,)3COOH + CH3COOH

2) H,0

Phan (tng oxi hoa &t mach king KMnQ; ciing nhr phan tng ozon phaduoc ding
dé xacdinh \i tri caa lién Kt ba trong nach cacbon. Vi d, khi oxi hoa ndt hop chit
thién nhién cé cong fit phan it la CgH3,0, nguoi ta thuduoc axit laurinic va axit
adipic. Suy ra bp chit d6 |a axit octadeca-6-inoic:

KMnO
H4C (H,C)10C ==C(CH,),C00H ——— CH4(CH,);,COOH + HOOC(CH),COOH
H 20 axit laurinic axit adipic

b)Oxi ho& &ng mach
Nam 1870, Glazer phétén thiy ring huyn phi @a ankinua Cu(l) tronguou bi
oxi ho& i oxi khéng khi #o thanh diin lién bp:

- NH, - 0, - _
C6H5C:CH + CU2C|2 > CGHEC—C CU > C6H5C_C C_CC6H5
CHSOH C,HOH
C,HeC=—=CH + CuCl, + 0, —0> C,HyC ==C C =—=CC4H,
60°C

Oxi ho& ting mach ankinla mt pheong phap it c6 gia ti trong tng hop cac cht
thién nhién lai diin va dien lién hp.

Cu ()
HZC:ﬁ—(CHZ)ﬁ:CH + HC—=C(CH,);CO0H T>
2
HZC:ﬁ—(CHZ)ﬁ_C C——=C(CH,);CO0H

Nim 1959 Eglinton i tién bing cach dung xdc tac Bbng (Il) axetat trong
piridin & 60-70C.

Nho ¢6 xtc tac lai ndy ma vao ning rim saud6 ngroi ta da Hng hyp duogc
cac xiclopoliin vongdn. Vi du:

H,C ——CH,
/ . __Cu(CH;C00) . | |
It [l ol sl | |
CH CH

c) Phintng chay
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Ankin chay hoan toarnt thanh CQva HO taa nhiét manh (AH < 0).

CiHans  + [3"7‘1}0 . nCO, + (n-HO

CH=CH  + goz . 2CO, + RO

Thiéu nhét cua axetylen nb hon cia etylen va etan nimg nhgt do ngon Itra dat
duoc cao lon vi the nguoi ta dung né trong nin radén xi axetylen- oxié han va ét
kim loai.

2.3.5. Goi thiéu axetylen

Chat tiéu béu quan tong nhit cia daydong dang ankin 1a axetylen.

Axetylen hay etin 1a @t chit khi khdng mau, nguyén & khéng mui, nh hon
khéng khi va it tan trongudc, & diéu kién thedng mbt thé tich nréc hoa tantuge mot
thé tich khi axetylen, khi &p 8uting Ién tinh tan @ng ting 1&n. Axetylen tan nbi
hon trong cac dung méiitu co nhr reou, etedic biét tan At nhiéu trong axeton: @i
ap sut thuong mot lit axeton hoa tamuoc 25 lit khi axetylen. Mén chuyén ch
axetylendugc nhiu va tranh & nguy hém ngroi ta cho axetylen hoa tan trong axeton
dudi &p st cao 12-15 at. B6i 4p sut nay, ndt lit axeton hoa taduoc 6i 300 lit khi
axetylen. Binh thép ¢fa dung dch axetylen trong axeton khéng nguyriso \6i
axetylen éng, nhit 1a khi dung thém céac Bhxdp vo @ chit day trong binh.

Axetylen & ndt hop chit khéng Bn vé mat nhiét dong. N6 co th bi phan hy tao
ra cacbon va hiro kém theo Kin twong rd. Phin tng m ¢ tré khoi mao king nhit,
bang thw ngan funmiat hic tr nd dudi 4p sut cao. PAn ung r toa nhidu nhit,
AHY, = -549kcal/ mol, nhiét d6 cia khi lGedo c6 thé 1én 6i hang nghintd.

Axetylen chay trong khdng khi cho ¢giglira c6 nhéu muwi den.Dé 1a vi phin tng
chay khéng hoan toan, & oxi. Co tié dung pln ¢ng dét chay khéng hoan toan
axetylen éing nhr nhiéu hidrocacbon khadé 1ay musi den (cacbon) dung trongéd
ché hoé cao su. &h hop axetylen va khong khiovty 1¢ oxi di theo plwong trinhdét
chay hoan toan Ia &b hdn hop nd rat manh. Pn tng dét chay hoan toardé rt nhidu
nhiét:

HC=CH + 52Q — 2CO, + HO AHY,, = -315cal/ mol

Chinh nl& lwgng nhét rat 1I6n ndy ma axetyleduoc ding nét cach bng rdidé han
va cit kim loai. Ngon liradén xi axetylen — oxi c6 ntiddo vao khang 3500-4008C.
O nhiét d6 nay Hu hét cac kim lai déu chiy 1ong. Nhiét do caodd khdng phi chi la
nhiét a6t chay @a axetylen (nkt d6t chay @a axetylen caodn cia metan 45% trong
cung nliing tké tich khi Bing nhau va & nho hon nhigt dét chay @a butan) ma con
do tc do phan ung fit 16n. Phin tng dt chay axetylen én hanh theo hai gialoan
ma giaidoan dau tién hanh theo pkong trinh pln tng sau:

HC=CH + O — 2CO + H
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Chinh giaidoan déu’nay Xy ra trong khu wc ngon dén xi cé nhit do cuc dai. Giai
doan sau la giadoan dot chay cacbon oxi va kiyo.

Ngoai ing ding trén, axetylemugc sr dung Wi qui md bn lam nguyén &u tong
hop sin xuat ra nhéu sin pram hiru co quan tong trong cong nghp hoa hc.

C6 the tom it cac hrong chinh éng hop hitu oo tir axetylen:

+ H,
» H,C ==CH,
etylen
+
Cly > Cl,HC——CHC,
1,1,2,2-tetracloetan
+
HCl > o€ ==¢ —C|
vinylclorua
t HON . 26 ==¢ —cH
acrilonitrin
t HOH - 3¢ —¢ ==0
HC ==CH
axetandehyt
t R——C00H o0 ==C ——0COR
este vinylic
t CO + ROH H2C ==¢ ——COOR
acrilat ankyl
HC—C——CH,0H
t HCHO ‘/ ancol propacgilic
HOH,C c=c¢ CH,O0H
1,4-butindiol
P HO=—=CH _ o0 ==¢ —¢ ==cH

vinylaxetylen
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CAUHOIVABAIT AP

Cau 1.Nhom ctirc aza anken, ankin, ankadien la nhom nguyénao? Trinh bayau
trdc vadac tinh @a ching (eu truc electron, @ trac khong gian, ang lwong, do dai
va goc lién kt, d6 ben nhét dong)?
Cau 2. So sanh tinh dh héa lc caa anken, ankin va ankadien?
Cau 3. Hay dua ra ting chrc thyc nghBm dé ching © ring lyc axit aia axetylen,
etilen, etan va amoit dugc sip xép nhr sau: CH=CH > NH; > CH,=CH, > CH, O
CHs. Giai thich?
Cau 4. Hay bp s d6 ndi lén ndi quan I giita ankan, anken, ankin va ankadien?
Cau 5. Hay néu phong phép tirc nghtm dé phan bét ankan, anken, ankin va
ankadien (ptiong phap hoadct va phrong phap 1t ly)?
Cau 6. Hay dung 3 s do phan (ing wi axetilen, etilen va metaran luot la 6 trung
tam @é giai thich thke nao la ®n cdéng nghip hoa cht hitu co dua trén axetilen, ¢h
trén etilen va da trén metan?
Cau 7. Tecpen la gi? Phandiatecpen?
Hay phat blu quy &t isopren va minh ho bing céc teong hop sau:a-pinen,
camphen, cedren, xantonin va vitamin A?
Cau 8. Hay trinh bay s d6 sinh tng hyp tecpenoit va cho & giai doan nao gbng
véi phan tng trong phong thi ngéin, giaidoan nao khac?
Cau 9. Khi dan hoi ruou n-propilic qua AJO; & nhiét @6 30°C da thuduoc anken.
Cho ankeni6 tac ding Wi dung dch brém co cha kali clorua va natri nitrat.

Cho bét nhitng sin pim naoduoc hinh thanh? \é cac phrong trinh
phan tng xay ra va gai thich?
Cau 10. Xuat phét tr cac clit dau la etilen, propilen, izobutilen va cacattvd a
thich hyp hay vét cac plrong trinh plan ting ©ng hop ra nhirng hyp chat sau:

a) (CH)C O OH d)
CH; O CH,O0 CH,OH

b) (CH),CH [ CH,Br e)
CICH,d C(CHs),0 CH,[0 CH(CH),

c) CH O CH(OH)O CH,Br f) (CHy)C O

CH, 0 C(CHg),l
Cau 11. a) Cho bét tai sao cac ankadien liérpp c6 ki nang tham giai phn ¢ng
cong 1,2va 1,4.

b) Vit pheong trinh pln tng ng gita 1,3-butadiendi tirng tac nhan sau
(theo ¥ 1 1:1 \é phan & gam): Bg, HCI, Icl, CH,=CHO CN

c) Khi oxy héa (trongtiéu kién thich yp) sin prim odng hai nguyénit
brédm vao 1,3-butadiedd thu dugc axit bromaxetic (BrCHCOOH). Hay cho it
hudng aia phin tng dng da »ay ra?
Cau 12. Mot ankadien c6 codng tic phan i CgHyo, sau khi ozon héadr thuy phan
ozonit ko thanhdd thudugc mbt trong cAc &n phim 1a andehyt sucxinic (O=CH-GH
CH,-CH=0). Hay suy raiu tao cia ankadien badau.
Cau 13. Hai hidrocacbomiéu |am mit mau dung ith nréc brém vadéu cé kh ning
tac ding Wi ozon. Khi thiy phan ozonit ga ching thy tr mot phan ¢ gam ozonit
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cua A cho nét phan tr gam CH-CO-CH=0 va hai phanrtgam CH=0; tr mot phan
ter gam @a B cho nét phan & gam O=CH-CH=0Obitan va hai phangam CH=0.
XAacdinh diu tao caa A va B. VEt cac phanit phan ttng hoa b xay ra.
Cau 14. Hai hidrocacbon A va B c6 cung congrthCsH1o, clng lam rat mau nréc
brém. Hidrocacbon A choék tua wi dung dch amoniac ¢a kac nitrat va khi b oxi
héa trongdiéu kién thich lyp cho dioxit cacbon va axit trimetylaxetat (Q4C-
COOH. Hodrocacbon B khéng faimirng Wi dung dch amoniac €a ac nitrat, khi b
oxy hoéa cho axit axetic va axit izobutiric.
XAacdinh cong tlrc ciu tao cua A va B @i tén ching.
Cau 15. Mét hidrocacbon co cong e GHgco kha nang @dng 4 nguyéntt clo, phin
rng Wi dung dch amonic cia kac nitrat. Khi hidrat hoa cé @it mubi thay ngan (1)
cho metylizopropyl xetén CHCO-CH(CH),. Cho bét cdu tao caa hidrocachbon, @
tén va vét cac plrong trinh plan tng da xy ra.
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CHUONG 3. HIDROCACBON THOM

Sy khac nhau & ciu tao va khi nang phin ang aia hidrocacbon no va khong nié
rd rang. Nikng hidrocacbon i lién két don khéng c6 kh ning phinttng Wi dai bo
phan tac nhan ngo trir phan tng thé hydro bing halogen trongleu kien nghiém ngt.
Trong khidé cac anken va ankin @ ang wi axit, véi chit oxi hod, Kt hop Vi
halogen va cac tac nhan khacdiéicacbon thm (loai hidrocacbon th ba) khéng th
xép vao lai hop chit chra lién Kt d6i va ba. Tén ¢ thom xuit phéat &r chd nhiing
hop chit dau tién timduoc thude loai nay c6 mui tm khac nhau. Tén ¢im van duoc
gitt chodén ngay nay ric diu hod lc aia hidrocacbon thm bao ém ci nhiing hop
chit khdng cé mui thm.

Aren hay hiirocacbon tbm la laai hidrocacbondugc dac trung trong phantt boi
su c6 mit cia mit haic nhiéu nhan benzen.

Benzen, cdng trc phan & CsHs 1a hidrocacbon thm don gian nhit dong thyi ciing
la chit tiéu béu cé y nglia ly thuyét va thrc tién quan tong nHit trong cac bp chit
thom.

3.1. Benzen valong dang
Benzendugc Faraday tim raih dau tién rim 1825 trong thanh gh khi thip. Nam
1834, Mitseclicdiéu ché dugc benzen khi decacboxyl hoa axit benzoic dwgc tir
nhya cay Styrax benzoirihg cach ét khan axit benzoicdi voi tdi xut:

CeHs—COOH + 2NaOH — GHs + NaCO; + H,O

Nam 1845, Hopmanal tim ra benzen trong mia thand4, tr d6 benzen tr thanh
ngwn nguyén ku phong phuea céng nghip hoa hc.

Benzen la cfit long, khong mau, sa 80°C, 1a nguyén Bu quan tong aia cong
nghé hod hoc. Cong tirc ciu tao ma ta @n dung ngay naya duoc Kekuledé nghi tir
nam 1865. M&idén khaing nim 1931 (sauws xuit hién caa ly thuyét vé& obitan phan
tir) nguoi ta moi hiéu trong d6i day du vé ban chit lién két, vé ciu tric dia benzen.

3.1.1. Giu teo aia vong benzen
1) Céng thitc phan t, dong phan, du tric phan & theo Kekule
Coéng thrc phan ir cia benzentugc xacdinh la GHg dua vao véc xacdinh phani
khdi va phan tich nguyérdt Nam 1858, Kekuletd cho &ng cac nguyénitcacbon co
thé két hop voi nhaudé tao thanh mch. Saud6 vai nim (1865), 6ng & sung thém |a
mach cacbon @ng c6 ti¢ dong thanh vong. Ondua ra du trdc @a benzen nihsau:

H
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Song c6ng tiic phan & CsHs ciing con ¢6 th ing Wi nhitng ciu trac khac:

H H

H H H H,CC=—=C C =—=CCH,
H H H H,C =—C C——=C C —=CH,
H H H

H

Trong $ nhirng ciu trdc trén thi du tric dia Kekule la tong dbi hop ly, nhrng dé
thuyét phuc hon cin phii xem xét ¢ sb ddng phan.

Péi vsi benzen th mot lan thi ch cé ndt sin pram duy nhat nhung réu thé hai Bn
thi cho baténg phan. Nix vay, chi c6 cong tikc caa Kekule & phu ép:

X X X
C(X Q
X
X
Tuy nhién khi nghiénieu chi tiét cau tric @ia Kekule thi thy cé khi ning c6 hai

dong phan th 1,2. B¢ giai quyét van dé nay, Kekule choang phan i benzen luon
lubn chuyn hoa vas trong ndt trang thai can ing khéng tk phan chia.

X X X X
X X X X
/ /

2) Sw on dinh ciia vong benzen

Con hi mot sb van dé ma du trac ¢ia Kekule khong @i quyét dugc. Ching han,
cau trdc nay th hién ar khdng no it 16n, ngha Ia né phi dé dang tham gia gim ang
cong va kho tham gia ph tng thé nhe anken. Nieng ngroc lai, benzenwong ddi tro
véi cac tAc nhan oxi hoa,tth hién phan tng thé dé dang nleng it khé tham gia pin
rng ®ng. Ngoai ra, ngoi ta con xaadinh vong benzendnm vitng hon nhéu so \6i
nhitng gi dr doan fr xiclohecxatrien. NHit hydro hoa @a xiclohecxen la 118 kJ/mol,
cia xyclohecxadien-1,3 1a 231 kJ/mol, fighla bn hon hai &n. Vay, dbi voi
xyclohecxatrien p&i la 358 kJ/mol, song ldyo hoa benzen ¢hoa ra 208 kJ/mol, it
hon 150 kJ/mol theowdoan.biéu d6 c6 nglia 1a benzendhon xiclohecxatrien 150
kJ/mol.

3) bg dai lién ket trong benzen
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Do dai lién Kt C—C trong benzen dng nhau va co trsd trung gian gia lién Kt
don vadoi. Trong nhéu hop chit khac nhaugdo dai aia lién Kt dd6i C=C hing 134
pm. Lién Kt don C—C c6do dai 154 pm trong etan, 150 pm trong propilen va 14
trong butadien-1,3. &1 theo &u tric Kekule thi benzen phco ba lién Kt ngin (134
pm) va ba lién & dai (148 pm) nting cac 8 liéu phan tich cho fty rang #t ca sau
lién két trong benzeréu bing nhau (139 pm), ndh la trung gian gia lién Kt don va
doi.

4) Ciu tgo vong benzen theo thtiybitan phan

Theo quan @im hién dai, phan & benzen la Bt hé vong kin lién kyp sau enh déu,
tt ca cac nguyénit cacbon va hgro déu nam trén cung ot mit phang. Cac nguyén
tr cacbondéu ¢ trang thai lai hoa sp Mdi nguyén & cacbon lién & vai hai nguyén
tor cacbon bénanh va i nguyén tr hydro nhy sy xen phi cac obitan laido cia
ching Wi nhau va i obitan s @a hyiro tao thanh cac liénd& o trong phantt
benzen.

H— —H
H H
Sy tao thanh lién &t o Cac obitan 2p trong
trong phant benzen phan tr benzen

Nhu vay, & mdi nguyén & cacbon trong vong benzen comtnobitan 2p, co trc
thang goc Wi mit phing phant benzen. Sau obitan 2p cé 6 hop thanh sau obitan
phan & n (tr W, dén W,). O trang thai @ ban sau electrom chiém cac obitan c6
ning lrong thip nhit, d6 1a cac obitan liénét (y,-Ys3). Ba obitan conai c6 ning
lwong cao 1a nting obitan phn lién Két, d6 & nhing obitan téng, chang chcé mit
electron khi phanit ¢ trang thai kich thich @ 4-W¢). Trong cac obitak6, obitan lién
két co ring rong thip nht 1a bn vitng nHit d6 1a obitany ;, N6 c6 nit do electronn
gitta it ca cac lien kt C—C va bao trimat ca cac nguyénit cacbon aa phan &
benzen. Khai g8im hién dai vé s lién hop cac electrom trong phantt benzenutong
rng \Gi obitan lién Kt y, d6. Hai obitan lién & Wy, va Y3, c6 ring rong cao bn,
ciing tham gia vaodlién hop n tong dng aia phant.

Dé biéu thi cAu tao benzen theo quanémn hién dai, hién nay ngoi ta Sr dung ng
rai cac céng tic sau:
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3.1.2.Pong phan va danh phéap

1) Péng phan

Pdng dang dau tién dia benzen 1a metylbenzenzuda toluen @Hs—CHs. Vi tit ca
cac nguyénit hydro trong benzeréu trong duong nhau nén toluening nhr tit ca
cac din xuit thé mot l1an déu khéng catdng phan.

Khi nhan benzen c6 hai nhém metylnd& néi¢ phin ciu tao benzen &tao ra ba
déng phan 1,2; 1,3; 1,4-dimetylbenzen \ing con @i la ddng phan octo, méta va

CH
CHj, CH3 !
f CH, l
CH,

paraxilen.

1,2-dimetyl benzen

(octo-xilen)

2) Danh phap

1,3-dimetyl benzen CHj
(meta-xilen) 1,4-dimetyl benzen
(para-xilen)

ajTén benzen la tén riéngdwec IUPAC lwu dung va la hydrua nén dé goi tén
cac dong dang va dan xuat khac theo danh phap thay ti€. Nhieu ankyl va

ankenylbenzen co tén riéng:

Hop chat

CeHs—CHj3
CeHs—C:Hs
CeHs—CH(CHg),

O'C6H4(C Hs),

(badong phéan o-, m-, p-)

P—CHy—CsHs—CH(CHy),
(badong phéan o-, m-, p-)

CH,
H3C
CeHg——C ——=CH
6''5 H 2
C¢Hy——C —CH

CHy

Tén thay thé Tén thuong
Metylbenzen Toluen
Etylbenzen
Isopropylbenzen Cumen
o-dimetylbenzen o-Xylen~

1,2-dimetylbenzen

4A-isopropyl-1-metyl benzen hay-Ximen~
4-isopropyl toluen

1,3,5-Trimetyl benzen Mesitilen”

Etenybenzen hay Vinylbenzen  Siren

Etinylbenzen
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* Tén dugc dung khi khéng cé nhémétoic c6 nhém thé trong vong doi

dang tién to.
Vi du:
p-(CHz),—CH—CgH,—CHs p-isopropy! toluen
p-CHs—CeH4—CH=CH; p-Etylstiren.

** C4c tén ch duoc dung khi khéng c6 nhéméh

b) Céac tén §c. ,
- Céc ténduoc dung khi c6 hac khdng c6 nhém th
CeHs— phenyl
—CeHs— phenylen (o-, m-, p-)

-Cé4c téndugc dung khi khéng ha chi c6 nhom th & trong vong:

CsHs—CH,— benzyl
CsHs—CH= benzyliden
CegHs—C= benzylidin
CeHs—CH=CH— stiryl

-Cé&c téntugc dung khi khéng c6 nhéméh
CH;—CgH,— tolyl (o-, m-, p-)
2,4,6-(CH;)3C6H2— meS|ty|

3.1.3. Quy dt (4n+2) aia Huycken

Ngoai nhing hop chit c6 chira vong benzen con catmhiéu hop chit khac ding
duoc goi 14 hop chit thom mic dau b ngoai ching khéng §ng benzen. By, dic tinh
chung choit ca cac typ chit thom 1a gi?

Néu nhin nin dudi géc d6 thuc nghem, cac lop chit thom 1a phii 1& nhitng hop
chat ma phantt caa né plai co tinh khéng nodn nhrng li khéng tham gia cac gh
rng @ng hyp dic trang cho céc bp chit khoéng no. Traidi, chung & dang tham gia
cac plin ung thé gidng benzen, cdo bén cacbon sodi hidrocacbontongng va co
CcAu tao phing, c6 mch vong.

Néu nhin nfAn duéi gocdo ly thuyét, mot hop chit thom c6 caatic diém sau:

- L& hop chit vong chira mbt 6 lién két n lién hop.
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- Mdi nguyén t cacbon @a vong phi co orbital p khong lai hoa (@& nguyén ftr
cacbon @a vongo trang thai lai hoa sphay sp).

- Céc orbital pi6 song song&i nhau, xen pt nhau 2o thanh vong chungé dat
duoc didu do, diu tric @a vong phi phang (hdic gin phing).

- Sy giai toa (hay khong khu trl) i@ cac electrom trong vong phi dan i viéc
lam gam nang lrong electron ga kg, thuong goi la nang lrong thom (benzen la 150
kJ/mol).

Nghién ¢ru hod hc lugng tir cac lyp chit vong, E.Hucken rin thiy céc & théng
vong annulen va vongréing tr c6 6 bén dic biét khi ching c6 4n + 2 electron
trong vong i n la cac 8 ty nhién. Nim 1931, dng congébquy it ma sau nay g la
quy tit Hucken: ‘Néu 9 electronn ¢ trong hé thong vong 1a 4n+2, & n & cac 8 tu
nhién thi & thong 46 la thvm. Hé thong vong co 4n electron |a phin thom”

Quy tit Hucken 1a mt cin ar quan tong dé xét cac bp chit thom va ptn thom,
trong do cin hiéu ring cac k& théng vong pli xem xét co phi 1a vong xem ph céc
orbital p khép kin va céda dang phing.

Dwa vao quyit Huycken, ta xét @t sb hop chit sauday:

NS Q ) )
Ly L [)
(IH) (1) (1 (1V) (V) (V1)

Trong cac hp chit trénday, ta nin thiy:
(N-Xyclopentadienyl-cation c6 dién tir n nén khéng tbm.
(IN-Xyclopentadienyl-radical c6 8ién tr n nén khdng thm.
(1IN-Xyclopentadienyl-anion c6 8ién ¢ n nén khéng tbm.
Tuong tr nhu vay, trong cac &u tao (1V, (V), va (V1) co cation (V) c6 Gtién
tr 7 nén la kop chit thom.

3.1.4. Pheong phéapdiéu ché

1) Cheng cit thanda trong céng ngl#p

Khi dem chrng thanda (laai than béo)s nhiét d6 900+ 1100°C dé luyén tthan éc
dung trong céng ngép luyén kim haic & nhiét d6 1000-130FC dé 14y khi dét, ta thu
duoc ba pln: phan khi, ptin 16ng va pln rin con hi [a than éc.

Phin khi Van theong goi 1a khi thandéa hay khi 16 than &c. Khi thanda 1a ot
ngwn nguyén Ku rat tot dung trong céng ngép, dungdé dun va thip sang va dung
chay may. Nhing tnréc khi dem dung, khi thada én duoc xir Iy dé loai bo nhitng
khi doc, thdi nhu hydro sunfua HS, axit xianhiric HCN, amonic NHs;, cacbon
disunfua C$ va khi CQ. Trong khi thanda con cé & benzen, c6 ththu dugc bing
cach cho khi thada qua thap 4p thu c6 tréi dau ning tir trén xwng. Trong thap p
thu thu duoc khaing 2% benzen thé. M tin thanda cho khang 300ni khithanda.
Trong khi thanda chra khaing 36-:50% khi metan (theo éhtich) va 3650% khi
hydro.

Phin long thuduoc khi chrng thandd gom hai bp:
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- L6p nuede ¢6 tinh kém 1a dung éch amonic, theong dugc tach ra va dung trong
céng nghép phan bon amoni sunfat vatrsd chit khac.

- Lép nhya [a ndt tha diu nau 8m hay gn den (khang 5% lrgng thanda dem
chung cit). Pem chrng it phandoan diu nayduoc nhirng pHin sau:

+ Tir 80 + 176C: phin nay la du naphta tho hayad nte. Ty khéi d = 0,9, nk
hon nxdc. Trong pln nay c6 chia cac hidrocacbon ém nhr benzen, toluen, xilen,
etylbenzen v.v..., cac éhphenol, crezol..., cac amindm nhr anilin, toluidin, cac
chit di vong nhr thiophen, piridin va cacas xuat caa no..

+ Tir 170 + 246C: phin nay la du cacbolic hay &l trung binh, ¥ khéi d xap
xi bang 1. PlAn nay m céc cht nhe phenol, crezol va rilng hidrocacbon #m
vong ngrng tu nhu naphtalen vaih xuit caa né.

+ Tir 240 + 276C: phin nay 14 du creozot hay & ning. Ty khéi d vao
khoang 1,04. Phn nay g“;m cac crezol, xilenol, diphenil, cac baguinolin v.v... Diu
creozot throng dungde taim gd chdng mbi mot.

+ Tur 270 + 4008C: phin nay & du antraxen hay &l luc gdm nhing
hidrocacbon tbm nhiéu vong n@gng t nhe antraxen, phenantren, axenaphten. Ngoai
ra con c6 cac cacbazol, acridin vaduhinop chit khéc.

Cubi cling, condi chat ba @i la hic in throng luyén dé lam vat liéu rai duong,
lam dién axc trong céac laién v.v...

Muén tach nltng hidrocacbon tm trong pln dau nke, trudc hét can loai bo
nhitng cHit c6 tinh baa  nhu piridin, anilin v.v... Bing céach #a Wi axit sunfuric,
saudo loai bo phenol ling cac #a wi dung dch kiém. Pem dt phandoan diu nhe
con hi s thu dugc benzen (cé°tsoi: 110C), Hn hop céac xilen va etylbenzen (cbd t
s6i: 135 + 148C). PHin con hi cua diu nhe 1a dung méi naphta dung phansmau
kho. CO ti loai bo thiophen ra kbi benzen Bng cach ¥ Ii véi axit sunfuricdic,
thiophen b sunfo hod trgc tach ra; 8ng co tié dung AICkLkhandé pha hy thiophen.

Trung binh& 1000kg nlra thanda, thuduoc:

Benzen 16 kg
Toluen 2,5 kg
Céc xilen 0,3 kg
Phenol, cac crezol 20 kg
Naphtalen 20+-@P k
Antraxen 5+ 20Kkg
Hic in 300 + 6af

2) Di ter cac hidrocacbon ach hy. (thom hoa ankan va anken)

Hidrocachon thm cé ti¢ dugc diéu ché tir cAc ankan dng cach cho ankadi qua
xuc tac dehidro hod khép vongamN 1936 1937, nkiu nha bac éc Lién X6 ching
minh ring, & nhiét d6 300 + 318C, trén x(c tac cabon — platin (Kazanki, platejc®
450 + 470C trén xtc tac crom oxit (Mondapski, Kamusajihé 500 + 556C treé
xdc tadc cromo — phétpho (Caczep, Severianop), iiodacbon no va etylenic cééth
bién thanh hidrocacbon ¢im.

Ngudi ta cé tit ching minh thémgddi véi phan tng thom hoé ankan va anken, c6
thé dung nhéu loai xtc tac khac nin cac oxit @a vandi, molipden, thori, urani, xeri
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V.V... va mdt sH 1én cac xac tac &n tap khac. Trong thanh @h céc xic tac én tap
nay, co tik thiy hiu hét cAc nguy@nd caa hing tuin hoan Mendeléep coé&ttham gia
vai cac ¥ I¢ khac nhau.

V& mit co ché caa qua trinh thm hod, c6 th tom it trén & d6 chung nixr sau:

ankan

v v

Anken Xiclohecxan

Hidrocacbon thm <

Nhiéu cdng trinh nghiéniw chrng minh &ng, @ ché cia qua trinh tbm hoéa
ankan ph thuoc ban chit caa cHit xtc tac.

Trén xdc tac platin, gim ung tén hanh qua giaioan tao thanh san gim trung
gian la cac hidrocacbondoxiclohecxan. Vi d:

H, H, H
O A Ca
H,C CHs H,C CH, HC™  XNCH

| T, | St
| | |
C C C
Hy H> H
n-hecxan cyclohecxan benzen

Giai doan sau din ra nhanh bn giai doan trugc rat nhiéu (100 &n) do do6
khéng tt¢ tach xiclohecxan trung gian ra.

Trong qua trinh ym hoa ankan trén xuc tac platin, khéng @dtg thanh
anken va khi thém anken vao, qué trinbnthhoa & ngirng li. Vi vay, sxr thom hoa
ankan trén xuc tac platin ctiwe hién theo phia bén ghcua s do trén.

Trai lai, trén xuc tac la cac oxit kim 4g thuong luén ludén cé s tao thanh cac
anken trung gian, satb cac anken nailtiép tuc chuyén hoa thanh céc hidrocacbon
thom (phia bén traisdo trén). Mot phan ankan trén xdc tac oxit kimdoco thé
chuyén hoa trc tiép thanh hidrocacbon ¢im (phia gira sy dd).

3) T4ch hidrocacbon #m tr dau my

Dau mo chia mdt luong lon hidrocacbon tm, chi yéu trong caadoan séi trung
binh vadoan s6i cao (khang 30%). Véc tach hidrocacbon #m king chrng cit
khéng thrc hién dugc vi bdn hop qua pltc tap. Tuy nhién, @ng co tié tach duoc
hidrocacbon thm bing cach dung SQlong dé chiét ra (phrong phap Edelian)O
nhiét d@o thip (-60°C), SQ long cH hoa tan hidrocacbon dm va khoéng hodih voi
cac lai chit khac.
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Benzen va toluenimg co tit tachduoc trong xing king céach &t dang phi \6i
axeton, wi metyletylxeton h@c hang cach éc qua silicagen co tinh ahhap phu chon
loc c&c hidrocacbon tm.

4) Tong hvp Vuyéc — Fictic

Khi cho tBn hop ankyl halogenua vad xuit halogen thm tac ding wi natri kim
loai, ta € thu duoc ddng dang aia benzen (Fictic, 1863). Rung dén ra trogn tr
phan tng Vuyéc trong dng hop hidrocacbon no. Vi khi cho brombenzen va
etyloromua tac ghg Wi natri kimloai, s€ thu duoc etylbenzen:

C6H5—Br + 2Na + Br—§H5 - C6H5—C2H5 + 2NaBr
Phrong phap Vuyéc-Fictiduoc st dug dé tong hop p-metylizoproylbenzenirt la

ximen, ndt hidrocacbon thm c6 mat trong ndt 6 loai tinh dau. Naroi ta cho p-
bromtoluen va izopropyl bromua tagrdy Wi natri kim laai:

_CHs ,CHs
HsC Br+ 2Na +Br—CH  — HyC CH_
CH3 CH3

p-bromtoluen izopropyl bromua ximen
So d6 chung @a phin ung ©Hng hyp Vuyéc-Fictic nlr sau:
Ar—X + 2Na + X—R — Ar—R + 2NaX

5) Téng hpp Friden — Crap (1877)

Tuong tac d¢a hidrocacbon #m v6i dan xuit halogen mch thing cé xuc tac la
nhdm triclorua khan&xay ra phin tng th vao nhan benzen chibng ding aia
benzen va @i phéng hidro clorua. Trong ph tng nay, AICE chi cin mdt lwong nhd
(1/20 + 1/5 mol). 8 b phan ttng nhr sau:

AlCl;

Ar—H + X R Ar R + HX

Vi du, tAc ding aia benzen &i etyl clorua, xtc tac AIGI s cho $n phm la
etylbenzen:

C6H6 + CI_C2H5 M-» C6H5_C2H5 + HCl

San phim phan @ng i c6 kha ning tac ding Wi din cuit halogen 4o ra caaiong
dang cao bn. Trong vi a cia benzen §i etylclorua, ngoai etylbenzeng o ra @
dietylbenzen, trietylbenzen v.v...éN du etyl clorua thi c6 thtao thanh sn phim thé
sau fn 14 hecxaetylbenzen. Mo c6 sn pham thé 1a din xuat mot lan thi phii ding
that du lwong benzen.

Phan ttng Friden-Crap c¢6 tinh éhthuin nghich. Tac dng aia etylbenzen i hidro
clorua c6 nat xdc tac AICH, co the tai tao ra benzen va etylclorua.
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Nhu vay, phan ing Friden-Crap tirc chit la mjt h¢ thong cac phn ung thuin
nghich rnoi tiep nhau:

CeHs +  R—X

CHs—R + R—X

CeHaRo +  R—X
V.V...

CHs—R  +  HX
CeHa(R2))  + HX
CeHs(Rs)  + HX

it

Trong phin ung Friden-Crapddi véi hidrocacbon tbm ngoai benzen ra, cééh
ding fit ca cacddng ding khac co it nhan hac nhiéu nhan, cac hidrocacbonotin
c6 nhéu nhan ngng t ciing nhr nhiéu hop chit thom khac.

Déi voi tac nhan dn xuit halogen coit ba cacbon & 18n trongdé halogendinh
vao cacbon 4 nhit, khi tham gia pin tng Friden-Crap & xay ra phin ang dong
phan hoado ra din xuit halogen Bc cao lvn nhy xdc tac AICh. Vi du, tAc ding aia
n-propylbenzen ma la izopropylbenzenr; izobutyl clorua va benzerg gshu duoc
tecbutylbenzen:

CHs

H /
CH3CH20H2CI M H;C——C——CHj % CeHs—CH

n-propyl clorua ! CH,

izopropyl clorua izopropyl benzen
CHs
CeHe
CH—CH,Cl — 3 H3C——C——CHz ——— CgHs——C(CHy)3

HqC L tecbutyl benzen

izobutyl clorua tecbutyl clorua

Trong phin tng Friden-Crap, ngoaiad xuit halogen, c6 thdung cac anken lam
tac nhan pin ang. Vi di, tr benzen va etylereshu dung ith etylbenzen:

AICI
CeHg + H,C==CH, — > CgHs——C,H;

Néu anken laiong diang aia etylen, anken&skét hop véi nhan thom ¢ nguyén i
cacbon manga déi c6 kic cao fon. Vi du:
CHy
o AlCI, /
CgHg + H3C CH:—CHZ ——— 3 CgHs—CH

CHs
Thuc chit qua trinh phn ung plién ra nfr sau: trong giaiioan dau co ptan tng
cong hidro clorua (co wbi dang et do AlICI; bi thuy phan not phan) vao lién kKt doi

cau anken 4o ra din xuat halogen; sawi6é phin ttng Friden-Crap én hanh binh
thuong gira hidrocacbon thm va din xuat halogen ntr @& mé & & trén.
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Ngoai ankyl halogenua va anken, cé thing cac ancol va éh s dan xuit caa
chiing lam tac nhan ankyl hoa nhaarth Trong trong hop nay, cac ancolde ba c6
kha ning phin ung lon nhit réi d¢én ancol ¢ hai, kém nht 1a ancol Bc nhit.

Vé chat xac tac, ngoai nhdm triclorua céétding cac halogenua kimaiosauday
(sip xép theo tht tu giam din haat tinh):

AlIBr 3, AICl3, GaCk, SbCk, FeCk, SnC}, TiCly, BiCls, BCls, ZnCh, HgChb

Khi ankyl hoa Bing ancol &n ding cht xic tac khac nh HF khan, BE, H,SO,

P,0s, HaPO,.

3.1.5. Tinh chit vat ly
Pa $ aren lai benzen la niing chit long, mdt s6 1& nhing cHit ran & nhiét do
thuong, khéng mau, chiing c6 muiotin & chiu dic treng nhung i gay doc cho ©
thé. Chang @ bay tvi nén & bit lira, chay i ngon lra sang, khoiden do cé nhu
muoi than. Nhing arendong phan cé nkii nhanh ¢ong phan ytri) cé diem séi gin
nhau, dad6 theong khéng th tach ching ra ki nhau Bing chrng cit phandoan. Tuy
nhién,diém nong chly cia chungdi tuong dbi khac xa nhau, trong céidng phan cé
hai nhanh ankyldong phan para cdiém néng cly cao fn ci, dodd cé tié ding
phuong phap kt tinh phandoan dé tach Bn hop cacddng phan meta va para-xilen ra
khoi nhau.
Khi s6 nhanh ankylang I&n, nhét d6 néng cliy caa cac arenimg ting theo.
Céac dong phan cé mxch thing codiém sbi cao bn cacddng phan c6 nhanh phan
nhanh. Vi d: n-propylbezen cdiém sbi cao bn izopropylbezen.
Céc arerdéu khong tan trongubc nhrng tan trong dung méittu co nhu ruou,
e... \6i bat ky ty 16 ndo. Cac aremhg nhr benzen, toluedugc Sr dung ©Ng rai
lam dung moi nb kha nang hoa tan nku loai chat v a ciing nhr hitu co.

Veé tinh chat phé caa benzen:

Khac Wi céc dien lién bp mach hy, pho hdp thu cia benzenuong déi phirc tap.

Trong pld tir ngai, bebzeb th hién ba van Ap thy dic trung: van Bo 254 nm ¢o
cudong d6 yéu, van Ko 204 nm c6 edong dd6 manh hon va vand 184 nm c6 song do
manh. Gi ba van Ap thu déu lién quandén sr chuy¥n mrc n — m’". Tuy nhién, van
184 nmé ving khédo nén itduge cha y. Cac vandp thu nay € chuyén han vé phia
séng dai bn réu ke lién hop aia vongduoc mo rong hon khi vong cé cac nhém éh
khéng no (nkr —CH:CI-b, —CH=0) hdic cac nhom thcoé cip electron cha lién Kt
(nhu —NH,, —OH, ..) trongd6 van K chuyén nhanh kin,c6 khi chedp ci van B.

Trong plo hong ngcau cac daodong hoa tr cua cac lién kt C—C trong nhan
benzendugc dac trung bvi hai vach Hip thy gan 1600 cnit va 1500 crit, trong ndt s
hop chit c6 thém wch gin 1580 crit. Nhitng vach ntpn sic gin 3030 ot dic trung
cho céc lién & C—H cia nhan benzen. Ning vach khac trong ph hong ngai, dic
biét 14 nHing vach gira 1650 va 2000 ch giira 1225 va 950 cthva dri 900 cni,
trong tng VGi sb lwong va v tri cac nhém té caa nhan benzen.

3.1.6. Tinh clét hoa hpc
Do ar lién hop cia cac electrom trong nhan benzen, nén cac aren conghtinh
chit hoa hoc dic trung, i chung la tinh thm. D6 1a khuynh kréng aia nhan benzen
dé tham gia cac pim ung thé, kho tham gia cac ph aung dng va tinh Bn viing aia
nhan benzeddi vai cac tAc nhan oxi hod @i vai nhiét.
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A. Phdn #ng thé electrophin vao nhan benzen b

1) Co ché chung @a phin iing thé electrophin vao nhan benzen

a) S d6 chung @a cac phn ung thé electrophin vao nhandm nhr sau

Céc phin tng thé tién hanh nbr cac cation (hayidu mangdién tich drong aia lién
két phan @c manh) in cong @i & phan ang thé electrophin.

So d6 chung @a cac phn ¢ng thé electrophin vao nhandm nhr sau:

X"+ Ar—H —  Ar—X + H°

C4c phin ung th electrophin vao nhan dm [uén ludn tén hanh trongliéu kién
cémit mot axit manh haic mot chit xdc tac. Axit mnh haic chit xdc tac c6 tacuhg
chuyén hoa tac nhan thanhmy electrophin hat dong, ki heu X" . Vi vdy, ta phan ra
thanh hai giaidoan I6n trong pln tng thé: giai doan dau la giai doan tao ra ding
electrophin het dong aia tdc nhan doéd qua phan ang aia tac nhan & méi trudng
phan tng (Wi axit manh hdic v6i chit xdc tac); giaidoan sau ngi chinh la giaidoan
xay ra phin ang thé vao nhan.

b) Giaidoan thé vao nhan

Trong giaidoan thé vao nhan, xit hién van dé sy thé vao nhan &y ra theo mt
budc, trongdd co s traodoi truc tiep (trong tr co ché Sy2) qua tang thai chugn tiep
trung gian:

X + Ar——H— x----pr----H —> X—Ar + H (1)
Hoac trai ki, su thé xay ra theo hai bdc, brdc thr nhit [a ar kéthop tac nhan

electrophin wi nhan tlom tao ra $n phim trung gian, sadé trong brdc thir hai xay
ra sr tach proton:

®
X + Ar—H —> Ar
X (2)
H
CE/ @
r — A—X *t
\x

Trong @ hai @ ché trén, protoni nhan tlym dugc tach ra khéng dudi dang tr do
ma Kt hop voi mot thanh pln trong méi teong phan tng.

Néu chi dung cac phiong phapdon gian vé dong hoc, khdng tk nao phan ki duoc
hai logi co ché d6. Tuy nhién, nb viéc sr dung cac yp chit thom, cé caadong v
danh du cia hydro, ngroi ta da ching minh &ng, phin tng tén hanh qua haiuvc,
tao ra @n prﬁm trung glanc’tn tai duoc trong ndt thoi gian ndin.

Phan ¢ng tré electrophin Bt dau xay ra Wi sy hinh thanh piac n do trong tac éa
cac obitan pin ung n cua hyp chit thom chra nhan benzendv obitan & do aia tac
nhan electrophin. Sat6 phrc n chuyén dan thanh plc trung giano tichdién deong
do sr tao thanh lién &t cong hod tr o giira tac nhan electrophin vamnguyén i
cacbon @a nhan tbhm. Nguyén & cacbon nay chuy tir trang thai lai hoa spsang
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trang thai lai hoa spvéi ciu tao tr dién caa cacbon, d@é nhém thé X va nguyénit
hydro nbi cacbond6 nim ngoai nit phing aia vong vado thanh nit phing thing goc
véi mat phing aia vong. Khido trong nhan thm con hi bén electronn lién hop Voi
dién tich drong va phan é déu giira nim nguy@n cacbon cona cia nhan thm tao
ra cayion pentadienic (g o). B0 la giaidoan chim cia qué trinh. Sado phrc o bi
tach nhanh protorad thanh $n phim thé véi sy hoan nguyénal nhan thom bén vitng

6n dinh v mit ning krong (giaidoan nhanh):
X
X H X H
chim <
® ® "
Q1= O =5 - )2
phit T pha ]

Su tao thanh plrc o doi hoi tiéu thu mét it nang hrong vi ring hrong lién hop cia
hé lién hyp nay (theo tinh todrnodugng tir bing 26 kcal/mol) bu tr mot phan lon ar
mat nang hrong lién lyp cia nhan benzen (36 kcal/mol),inkdy, phan ang ch doi
hoi khoang 10 kcal/mol. Trong e t, nhiéu phan ang thé vao nhan tbm tién hanh
véi nang lwong hait hoa trong d6i nho. Gan day, nhéu loai phirc trung gian Ku nhr
trénda duogc tach ra déi dang nguyén cft.

Phan tng thé electrophin vao nhan dim co tié biéu dién ding nbt gidndé ning
lwvong nhr hinh bén.

mo

4 E
'O.
=
[@)]
% +E +
bl
=
i

Tién trinh phan ting
Cuc tiéu nho thir nhat tng Wi phac n it bén, con ac tiéu thr haitng wi phic o .
2) Anh heéng aia ciu tricdén s thé electrophin vao nhan ¢m

Trong cac phn Gng thé vao nhan benzen, gh tng thé electrophin (cationan
cong) 1a lai phan tng a ban nHit, phd bién nHit va c6 nhéu y ngha quan tsng nkit.

a) Quy lut thé

134



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Déi vai phan tr benzen, do sdu nguy@ndacbon @ng nhr sdu nguyénit hidro dia
vong hoan toaning duong nhau cho nén gh tng thé mot 1an chi cho ndt loai san
pham duy nlt.

Khi trong nhan benzed& cé §n mot nhom tie, thi nhém th nay céanh hrong lon
dén ar thé tiép sau vao nhan benzen. g ta n6i ing, nhdm th cé €in cé tac dng
dinh hréng cho nhém thméi vao nhan benzen.

Can or vao Kt qua cac plan ang thé, ngroi ta chia cac nhom énthanh hai lai
chinh:

-Cac nhom th loai | chinh gom ¢o:

—CHs;, —C,Hs, —C3H7 v.v... (cac nhom ankyl), —OH, —OR, —OCOR, —
SH, —SR, —NH, —NHR, —NR,, —CH,C|l, —NHCOR, —CHOH, —CH,NH,, —
CH,COOH, —GHs5, —F, —CI, —Br, —I.

- Cac nhom thloai Il chinh gdom co:
—NO,, —SOH, —COOH, —CHO, —COR, —COOR, —COCI, —CONH

O O ] ]
—CN, —CCl, —CF3, —NH,, —NHR,, —NH,R, — NR,.

Ngoai hai lai nhém tté chinh, con c6 nimg nhém th c6 tac ang dinh hréng bn
tap.
Vi du:

NO, —COCH, —CH,F, —CHCh, —CH,NO,, —CH,CH, NR, ...

Céac nhom th nay xaadinh nhing quy &t thé haic quy &t dinh hréng nhr sau:

-Néu trong nhan benzedd c6 §n mot nhom ti¢ loai 1, thi nhém tié nay € dinh
hudng cho nhom th mai vao M tri octo va para trong nhan benzen. i khi nitro
ho& toluen (nhan éa nhom metyl thiic loai [) s& thu dugc hdn hop sin ptm chinh
la o- va p-nitrotoluen:

CHj CHj, CHj

+ HNO; — + @

o-nitro toluen

NO,
p-nitro toluen
-Néu trong nhan benzedd c6 §n mot nhom the loai 1l thi nhom thé nay € dinh
huéng cho nhém th méi vao i tri meta trong nhan benzen. Vii:ckhi nitro hoa
nitrotoluen (nhan ara sin nhém —NQ thuc loai 1) s& thu dwgc san phim chinh 1a
m-dinitrobenzen.
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NO, NO,

+ HNO; —

NO,
m-dinitro benzen

- Cac nhom th hon tap dinh hJ:érng khQnguu tién rd Bt vao \ tri octo, para hic
meta ma thong cho en hop sin pram gom c ba lai vi tri voi ty 1€ khdng chénh
léch nhau nldu.

* M ¢t s nhan xét

- Cac nhom thloai | thuong cH chia cac lién kt don, dic biét [a & nguyén i lién
két truc tiép voi nhan benzen. Con cac nhoné thai Il thuong chra cac lién kt d6i ¢
nguyén & lién két truc tiép voi nhan benzen He nguyén & nay mang rét dién tich
duong.

- C4c nhom thloai | (trir cac halogen) tong lam & dang cho s thé tiép sau vao
nhan benzenahg ardng kha ning phin tng aia nhan. Ta noéiang, cac nhom thloai
| hoat dong hoa nhan benzen.

- Trai lai, cac nhém th loai 1l lam khé khin cho s thé tiép sau vao nhan benzen,
lam gam kha ning phin tng aia nhan. Ta noiang, cac nhom thloai 1l 1am bi dong
hoa nhan benzen. Vigdnitro hoéa toluen édang lvn nitro hoa benzen, tréiilnitro
hoda nitrobenzernb khd ton nitro hoa benzen.

Nhitng quy it nay ch cé tinh clit twong ddi, it c6 trong hyp thudugc 100% lai
san pham octo héc para hac 100% lai san prim meta.

- Khi trong nhan benzen cdrs hai nhém th thi vi tri caa nhém th méi the ba
ciing € phu thupc vao tan chit va i tri twong ddi cua hai nhém thcé €in.

= Néu hai nhdm th c6 €in thwc loai khac nhau, @t nhom lai I, mot nhém
loai 1l thi nhém tté thir ba chu anh hrong dinh hréng aia nhém ti loai 1.

= Néu hai nhém th cung lai | ca haic cung lai Il ca thi nhom té the ba
chiu anh hrong aia nhém té nao cérc dinh hréng manh hon.

Luc dinh hrong trong dbi caa cac nhom thdugc sip xép theo nét trat tu co tinh
chat kinh nghém caa Hélbman nhr sau:

= Dbi v6i nhom té loai I: —NH, > —OH > Halogen
, , O
= Pbi véi nhém thé loai Il: — N(CH,),> —COOH > —SGH > —NO,

b) Giai thich quy it thé

* Sy phan bd mat dd electron trong phan tir din xuét thé caa benzen (tang
thai tinh)

Khéc Wi truong hop phan & benzen, trong cacid xuat thé cia benzen, at do
electron trong vong benzen phaé khdngdiéu hoa rra. Sr rdi loan tinh chit ddi
xang aia may electron trong nhan benzen khi ait mhém tte co €in, co te xay ra
theo hai cach ngyc nhau.

-Néu nhém tié thudc loai | nhue cadc nhdm —NB, —OH, —CH; thi mat do electron
trong vong benzen noi churgu ting 1én vadic biét ting nhéu & cac \ tri octo va
para. 9 di co sr ting mit do electron trong nhan la doénitng lién hyp +C dia nhém
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thé, thuc chit 1a cia cip electront do hdic cia cac electrorw cia céc lién &t C—H
véi hé théng electron lién dip thom caa nhan benzen. M do electron t nhom tié di
chuyén vé phia vong benzema ra mot hé lién hyp msi cua phan i hop chit thom.
Trong I¢ lién hyp msi nay, mit do electrond cac \i tri octo va para larbng déi cao
hon ¢ cac \i tri khac. Vi di:

NS / \4{
N: O:

e Lo e Lo 2 AYE
$ $ &

Sy phan Ib mat do electron trong cacan xuat thé cia benzenid duoc xéacdinh
chinh xac bng nheu phrong phap 4t ly hién dai. Sy phan b dién tich ding c6 tfe
tinh toan Bing nheu phrong phap orbital phanit

14 , 14 o ~ . u N A A
-Néu nhom t8 co &in thuc loai Il nhu —NO,, —COOH, —N(CH,), thi mat d¢
electron trong vong benzen ndéi chungngidi va dac biét ¢ cac v tri octo va para.
Nguyén nhanwa sr giam mat do electron trong nhan benzen la déthiing —C aa
cac nhom th, mat do electron & trong nhan di chun ra ngoai ¥ phia nhom t& hat

electron.O céac v tri meta, mt do electron trong doi cao ton:

CH3
\@/O
H3C_N_CH3

A

* Sy phan bd mat dé electron trong nhan thom lGc tham gia phan &ng thé
electrophin (trang thai dong)

- Truong hyp din xuit benzen chia nhom th loai |.

Khao sat pln ung nitro hoa vao eteia phenol.

Trong phéanit chua tac ding aia ete @a phenol, do Bu ang lién kyp +C dia nhom
—OR Wi nhan tlvm, & c4c \i tri octo va para c6 mangatnphan dién tich am (1). Do
d6, cation nitroni N@" tién lai gan cac v tri octo va paraéthuin loi vé mit nang
lwong hon 1 khi tén lai gan vi tri meta. Nix vy, cac yu t tinh 1am thién loi cho sr
thé octo va para. Ngoai ra, khi tdc nhan electropfincbng cac wtri octo va parass
xuat hién trang thai chugn tiép (I1), trongdo dé sandéu dién tich drong, ngoai cac
nguyén & cacbon @a vong benzen,ing c6 & tham gia éa nhom th OR. Khi én
céng vao Y tri meta, 8 xut hién trang thai chugn tiép (Il), trong d6, dodic diém
Cciu tao, nhdm tk —OR khong th tham gia vao vic sandéu dién tich drong.
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& & &
@13
§ 13

(1

(I (|||) ©2

Nhu vay, trong tang thai chugn tiép (1), dién tich drong duoc giai toa nhiéu hon,
ning lrong hait hod nid hon so i trong tang thai chuygn tiép (11). Do d6, trong vi
du trén, s dinh hréng vu tién vao v tri octo va para 1a doék qua tac ding @ng
huong aia cac $u th tinh va cac §u t dong.

Ciing do cac nhom #loai | [am ting mit do electron @a toan b nhan benzendic
biét cac \ tri octo, para cho nén taéhiduoc vi sao phanutthé electrophin vao cac
hop chit nher anilin, phenol v.v...di tién hanh @ dang lon so \bi ban than benzen.

- Truong hyp din xuit benzen chia nhom th loai Il

Khao sat pln trng nitro hoa vao nitrobenzen.

Do ar phan b mat d6 electrond trang thai tnh aia phant nitrobenzen, s tién lai
gan cia tac nhan electrophin vao tvi meta than loi vé ning lrong hon so \6i cac
tri octo va para (IV).

\59/0 \gy/
®

NE
l/@

(IV) (Vi)

Trong cac ting thai chuygn tiép, khi thé vao octo va para (V);iag nhr khi thé vao
meta (VI), & sandéu dién tich drong cH xay rao bén trong nhan benzen khéng @6 s
tham gia 6a nhém th. Do dd, ning hrong céc tang thai chuén tiép nay la nix nhau.
Trong twong hop nay, & dinh hréng \é co ban do yu t tinh quyét dinh c6 ngia 1a
nhom thé méi s& huéng vao v tri meta.

Ciing do nhém té loai 1l lam giam mat do electron éa vong benzeny vi tri meta
trong ddi giam it cho nén ta Bu vi sao phn tng thé huongd vao v tri meta va #n
hanh kho kin hon so i ban than benzen.

C4c quy it thé electrophin trong nhan benzen cé y fagthyc tién rat I6n. Nhy céac
quy it nay, co th tién doan Kt qua phan ttng dong thyi ciing cho phép ain nhing
conduong hop ly nhit trong Hng hop hitu c.

3) Mst 6 phin izng thé electrophin
a)Phin ung halogen hoa
Tuong tac @a halogen nin clo, brom i benzen khary nhiét @6 thuong, co nat

cia xdc tac nh bot sit haic cac halogenua kim donhu FeCk, FeBg, AICI; AICI,
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SbCk haac iot v.v... € xay ra phin tng manh gt va cho sn phim phan ung la din
xuat halogen tbhm nhr clobenzen, brombenzen:

Br
Fe
@ + Br Br > @ + HBr

Véi lugng Ion halogen, & tao ra cac @n xuit octo va para-diclo benzen #w
dibrom benzen. Trong g diéu kién manh 16t vadu halogen, c6 ththu dugc din
XUt thé hoan toan hecxaclobenzegQl.

lot khdng cho pin ang thé voi benzen trongtiéu kién trong tr kho clo h@c brom
ho&; chi khi c6 mit chit oxi hoa manh nhr axit nitric dac, hydro peoxit v.v... tac dng
cua iot Wi benzen i tao ra iotbenzen gs—I. Bic biét, cation Ad ciing c6 tié xic
tac prknang iot hoa benzen.

Céacdong dang aia benzen #ing tac dng Vi halogen tong tr nhe benzen. Ty
theodiéu kién tién hanh, phn ung thé cé thé xay ra & nhan héc ¢ nhanh. Vi d,
toluen khi tac dng wi clo c6 miit xiic tadc FeGlss tao hon hop octo va para-clotoluen:

CHs CHs CHs
Cl
+ ¢, Fech . @
o-clo-toluen
Cl
p-clo-toluen

Khi khéng c6 cht xiic tAc vay ngoai &nh sang #htroi hoic duoc chiéu sang Bng
tia tr ngaai, ¢ nhiét 46 soi, ptin ung thé s8 tién hanhd mach nhanh. Ty theo $
nguyén & hidro & nhanhduoc thé bing clo, $ thu dugc cac dn xuit mono, di va
trinalogen.

v, ©° cao
s

CgHs——CHjs + Ch CgHs——CH,CI + HCI

benzyl clorua

v, © cao
.

CeHs——CHCl + Cb, CgHs——CHCIl, + HCI

benzyliden clorua

hv
CeHs——CHCl, + Cl, v, Ocag CeHs——CCl,  + HCI

phenyltriclo metan
phenylclorofom

Trong diéu kién tién hanh nix vay, phin ing thé & nhanh xy ra theo o cheé géc,
tuong tr phan ang tre halogen vao hidrocacbon no.

* Co ché phan ing thé halogen vao nhan tm

Phan ¢ng thé halogen vao nhan d¢m xay ra theo o ché thé electrophin, trai ¥i
phan ¢ng tké & nhanh, theoe ché gdc. Vi du, phan tng thé brom vao benzen c6 xuc
tac 1a ot sit.
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Giai doan dau tao ra ding hait dong aia tAc nhanx”; con reu xdc tac la bt sat
hodac vo bao Bt sit thi tredc heét tao ra ndt [6p sit halogenua trénédomat sat kim loali
va saudé moi tao dugc X":

3Br, + 2Fe — 2FeBg

52 5 ®

S
Br Br + FeBg =—— Br----- Br----FeBr, =——— Br + [FeBy]

Giai doan tiép theo la s tin cong d¢a Br” vao nhan tbm tao ra phirc ¢ trung gian,
saudo phrc nay tach proton cho brombenzen:
Br
Br

Protonduoc giai phong hi twong tac wi anion phirc [FeBr] tai tao FeBg

®
+ H

brom benzen

H" +  [FeBy] — FeBg + HBr

Tac ding xuc tac ga iot trong pln tng clo hoa hac brom hoa nhan #m ding
chinh la iot lam & dang cho g tao thanh cac cation clo ko cation brom:

P + ChLb S 2ICl
ICI hary = + CI
ClI—CI + I“— ICI + CI”

Phan ttng iot hod benzen phxic tac Ad tién hanh nix sau: khi hoa tan iot vao
benzen khong riim thdy c6 phin tng gi. Khi cho thém 4t sunfat vao &n hop phin
rng, i thém sxxit sunfuaric vaogdao ra Kt tua ac iodua va iot benzen. Trongib
ioduada chra anion 1nén chico I ¢ th tac ding Wi benzen:

—  + Ag® — Agl + T
|+ + CGHG — C6H5—| + H+

b)Phin (rng nitro hoa

Nitro hoa nhan thm 1a mbt trong nhiing phin tng thé ¢6 nhéu y ngha quan tsng.

Tuong tac da hbn hop axit sunfuriadic va axit nitricdac voi benzen & xay ra phin
tng nitro hod dn mot nhom nitro —NQ vao nhan benzen chairs phim la
nitrobenzen:

CeHg + HONG ﬂ» CeHs——NO, + H,0O

nitrobenzen
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Khi dua nhom —NQ thir hai vao nhan,am phii dung Bn hop axit c6 ®ng do cao
hon va tén hanhd nhiét d6 ciing cao bn, sin ptm thu duoc 1a din xuit meta-
dinitrobenzen.

Ciing ¢6 tkk gin nhdm —NQ thir ba vao nhan benzen, nhém naing o vao \i tri
meta so i hai nhomdau nhitng phii tién hanh trongfiéu kién manh &t hon:

NO, NO, NO,
N02 02N N02

Khong thé gin nhdm —NQ th tu bang cach nitro hoadc tiép.

Khi nitro hoa toluen & thu dugc hon hop gom chi yéu cac o- va p-nitrotoluen va
mot lwong nkd m-nitrotoluen. Nu tiép tuc nitro hod & c6 th thu duoc 2,4-
dinitrotoluen va céi cing ©i 2,4,6-trinitrotoluen:

3

CHs CHs CHs CHs cH
NO, NO, O N NO,
, + —_— —
NO, NO, NO

2
2,4,6-trinitro toluen

V& tac nhan nitro hod, ngoadm hop sunfonitric, cé th ding nhéu loai tAc nhan
khac ty tirng tedng hop. Do khi ¢6 t nitro hod chbing axit nitricdic hay long;
hoic thinh thaing c6 tkt dung Bn hop axit nitric Wi anhidric axetic lam tac nhan
nitro hoa.

Tbc do phan eng nitro hodng nhanh khiing rong dé H,SO, tir 80 dén 90% la do
trong khaing rong do d6, sr taing rng do H,SO, 1am cho can ing léch & phia plai
tao ra ion nitroni NQ". Khi néng d6 H,SO, dat t6i 90%, axit nitric chugn hoan toan
thanh ion nitroni. Khi Ang 6 H,SO, vuot qua ng do thich hyp arc dai 1a 90% $
gay phn ang o mui gitra hyp chit thom voi axit dac va ptn ang nay én tré mot
phan phin tng nitro hoa.

Khi chi dung axit nitricdac lam tac nhan nitro hoay $1inh thanh ion nitroniay ra
theo phrong trinh ptan tng tr ba phanit axit nitric nhr sau:

O,.N—OH + 2HNQ S NO,; + H,0" + 2NO
Sau giaidoan tao ra ion nitroni, phn tng aia ion nitroni Wi hidrocacbon tbm tién

hanh theo haiwsc, budc thi nhé}t tao ra phirc o trung gian va bdc thr hai tach
proton theo ¢ ché chung @a sr thé electrophin vao nhan d¢m:
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O,N
@ ® cham
+ NO,

Budc thir nhit, cdng ion nitroni & giaidoan chim xacdinh ¢ d¢6 phan ang, hréc
thir hai & tAch proton |1a gig@ioan nhanh. Bc do cia cac lxdc nayda dugc xacdinh
da vao Kt qua do hiéu tng dong vi.

Can chd y pln ang nitro ho& xy ra theo c6 oélelectrophm chtrong turong hyp
sir dung cac tac nhan nitro hodanh, khi nitro hoé #ng axit nitric lodng pin ung tén
hanh theo ¢ ché khéac.

c)Phin tng sunfo hoa

Sunfo hod 1a pin tng gin nhém sunfonic —SgH vao phantt mot hop cht hiru
co. Ciing nhr phan tng nitro hod, pin tng sunfo hoa cécop chit thom c6 nhéu y
ngha quan twng.

Phan (ing sunfo ho&tuoc tién hanhling trong tac @a H,SO, véi hidrocacbon
thom theo & db chung nix sau:

nhanh

T®

,____
/
(\ @

\

Ar—H + HO—S@H — Ar—SQH + HO

Khac wi truong hyp nitro hoa, phn ttng sunfo hoa c6 tinh éhthuan ngtich. Nugc
duoc giai phéng ra, khong rilmg lam gam nong do axit sunfuric &i gigi han lam
nging phan tng sunfo hoa ma con gay raaphrng nghich, thy phan sunfoaxitab
thanh:

Ar—SO;H + HO — Ar—H + HSO,

Nhu vy, khi sunfo hoa hidrocacbonadim bing H,SO, s thiét lap mot can king
gitra hai plan tng thuin va nglch nhr sau:

Ar—H + HOSQGH s Ar—SO;H + HO

Do d6, khi sunfo hoa ngpi ta throng dung nt lugng H,SO, du rat Ion khaing tir
hai &n ram lan. Phin tng thuy phan (desunfo hod) khdngétikay ra dugc, réu khi
sunfo ho& dung oleumsivnong do SO, du dé lién két véi nudc giai phong ra va duy
tri ndng dé tac nhan sunfo hoa khéndifhhon H,SO, 100%.

Trong plin tng sunfo hod, tac nhanuitng dung la axit sunfuridac haic oleum.
Khi tién hanh phn tng sunfo hod nhiét do thip thi dén dung @ nhiéu axitdé hat
nude nhrng khi tén hanhd nhiét ¢6 cao thi khdngan dung d axit vi nrdc tao thanh
& boc hoi di.

Mudn sunfo ho& benzen trontjéu kién nhit do thuong, én dung oleum aa
5+8% SQ. Ciing ¢c6 tlé sunfo hod benzenibg axit sunfuricdic dr nhung én dun
néngé nhiét do 80°+10PC. Mudn gin hai nhém sunfonic érlén vao nhan benzen cé
thé tién hanh ngay @t IGc Wi lugng H,SO, haic oleum @én thiét haic thuc hién
tirng hréc v6i diéu kién vé ndng do axit va nhét do thich kyp. Nhém sunfonic tin hai
gan vao \ tri metadi voi nhém thi nhat.
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Vi dy, ngroi ta throng diéu ché m-benzendisunfoaxxitdng cach sunfo hoa benzen
dén monosunfoaxit, sadb lai sunfo hoa tip theo én thr hai hing oleums 8¢°C:

@ H,SO, ©503H H,SO, + SO, SOsH
—_—
8 0y

monobenzen sunfo axit

SO4H
m-benzendisunfo axit

Meta-benzendisunfoaxiting co ti¢ diéu ché bang tac dng aa H,SO, dic dr
nhiéu vag ndbng do cao 240+25C.

Muébn gin nhom thi ba phii tién hanh¢ diéu kién manh 16t hon: ding oleum
nhi¢t d6 300°C.

Sunfo hod toluen chodh hop 0-va p-toluensunfoaxit, trondp ty 1é sin pram para
chiém nhiu hon.

Sunfo hoa naphtaled nhiét d6 dudi 10°C cho @n phim chi yéu 1a a-
naphtalensunfoaxit. & tién hanh sunfo hoé nhiét d6 16°C tré 1&n thi § tao ra -
naphtalensunfoaxit. Khiun nénga-naphtalensunfoaxitéi H,SO, t6i 160°C ding
xay ra sr ddong phan hoa 6t phin I6n sin phim o thanhp (85%ddng phanp va
15%dong phana).

SO;H

H,SO
O — 2, a-naphtalen sunfoaxit
<1OCP

naphtalen 1600
16¢° SOzH

-naphtalen sunfoaxit
d)Phin ting axyl hoa (Friden-Crap)

Tuong tac @a clorua axit hac anhidric axit @i hidrocacbon thm c6 nit AlICI;
khan xuc tac&tao ra xeton thm. Sy d6 chung nlx sau:

AICI
Ar—H + CI—C—R 89 Ar—C—R + HCI

o} o

AICI
Ar—H + (R——CO0),0 89 Ar—C—R + RCOOH

o}

Vi du:

H

o AICI5 C—CHjs
+ || 3 || + HCI

o)
H O axetyl clorua axetophenol

Qe O O
@)

o benzophenol
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Ngoai benzen, c6 édung caatdng ding nhr toluen, xilen, cac hidrocacbonotim
nhiéu vong i hoic ngrng 1 nhr diphenyl, naphtalen va réhi din xuit khac lam cht
phan ang trong pln ung axyl hoa.

Vé chit xic tac phn tng, ngoai AIC} khan, c6 th dung nhéu loai xGc tac
electrophin khac nhAlBr;, GaCk, FeCk, SbCk, SbCk, SnCl, BCl; v.v...

4) Sr chuyén vi theo kéu thé ¢ nhan thvm

Trong cac phn tng the - chuyén vi loai ndy, tac nhan pim ang e tiép theong 1a
nhom nguyénit & ngay nhém t c6 €in trong vong benzen. Trong qua trinh chuy
vi, réu nhom nguyénitdé tach i khoi phan tr chit dau ta cé chugn vi lién phant,
trai lai néu nhdmdo khéng tachdi han ra ta c6 chudn vi ndi phan fr.

a)Chuyén Vi tir oxi vao vong thrm

- Chuyén vi lién phan i - chuyén vi Frai.

Khi c6 tac ding aia axit Liuyt (AICkL, ZnCh, FeC} v.v...) nhdm axyl trong este
cua phenol chusn dich vao céc itri octo va parai@ vong.

O
| oH

c
o

O—0

R
1) AlCI,
2) H, P
C

o/ g

R Ia alkyl hdic alyl.

Céc Kt qua thi nghém da cho tly ring chugn vi Frai co tinh cach lién phad.t
Tuy Vay, c6 clé cua sr chuyén vi nay chra dugc xacdinh hoan toaday du. Nguoi ta
cho fing qua trinh chudn Vi Frai rong tr qué trinh axyl hoa theo Friden — CrapudD
tac ding aia XxUc tac, estewd ra cation axyliRC"O, cation nay &tién cong cac wtri
octo va parai@a vong tlom.

ﬁ

C

l
f/o
;U/o

A|<:|3

AICI3 OAIC,
—»

Do tinh clit electron éa qué trinh chudn vi nén khi trong vong m c6 nhom th
day electron, phn ung $ tré nén & dang lon.

Phan ¢tng Frai luén luéndo ra mét hdn hop hai $n prim déng phan; nkit do thap
la diéu kién thuiin loi cho sr tao thanhddng phan para, con riido cao 4n phim
chinh ladéng phan octo. Vig
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OH OCOCH, OH
COCH;,
AICl,, 25°C AlCl, 169C
80% 95%
CH;
COCH;,4 CHs

Khi vi tri parada ki chiém thi cH tao thanh &n phim octo. Vi di:

OCOCH,

COCH;Z
AICI3
n|trobenzen

- Chuyén vi ndi phan fr - chuyén vi Claizen.
Khi dun néng cac alylaryl ete huyén thanh octo alylphenol theodtnphin tng
goi la phan itng chuygn vi Claizen. Vi a:

OCH,—CG==CH, OH

200°C CH,CH=—CH,
90%

Nghién gu sy chuyen vi cac alylphenyl ete cdénh du bing *“C haic nhom tié &
vi tri para, ngoi tadade nghi mot co ché ndi phan fr nhr sau:

)H

/“cH2 CH2 CH,
//////

Trong trong hop céc v tri octodad ki chiém nhom alyl @a ete 8 chuyén dich dén
vi tri para. Ngoi ta goi d6 1a sr chuyén vi para-Claizen. Bu tit ca cac \i tri octo va
paradéu bi chiém thi khidun néng khéngy ra sr chuyén vi nao é.

Rat c6 thé sy chuyén vi para — Claizenimg phii qua hréc chuyn vi octo, sauié
maGi xay ra sr chuyén vi tiép dén vi tri para:

H>
c H,C H,C
A ie XecH XecH
O) | CH o) | OH
/~ \CH, CH, CH,
7/,
_— /////,H —_—  »

b)Chuyén vi tir nito vao vong thhm
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- Chuyén vi nhém alkyl. 7
Khi dun néng cac mi halogenhydrat wa arylalkylamin, nhom alkyléchuyn
dichdén vi tri octo héc para éa nhan tbhm. Vi du:

CeHsNR, Ht—'ga'> 0 or p-RGH,NHR

CeHeNHR Ht—'ga'> 0 or p-RGH,NH,

Phan g kit dau bing mt qua trinh th nucleophindé tach dn xuat halogen Rhal
ra khoi muoi halogenhydrat, sadé Rhal § tac ding Wi nhan tlom theo © ché thé
electrophin. Vi d:

CeHsNH,R Hal —» RHal + GHsNH,

@ @ ?
CeHNH,R + RHal—> RCsH,NH; Ha

Phian ang chuyn vi nhém alkyl nhr trén cé thk xay ra khi dun amin & do Wi
CoCk nhung c6 cl chua rd rang.

- Chu;én vi nguyén & halogen - chudn Vi lién phan .

Sy chuyén vi nguyén t halogen & nguyén i nito vao vong benzenogla chuyén
vi Octon. Vi du, khi dun N-cloaxetanilit trong axit axetic Bo nu¢c cO nit clorua
hidro taduoc o- va p-cloaxetanilit.

HCI H
CeHs——N——COCHg3 > (I CgHs—~N——COCHj;

cl

Ngudi ta cho &ng trong pkn @ng trén, clorua hidrda tac ang wi cloaxetanilit
sinh ra axetanilit va clo, said clo tac dang Wi vong thom cia axetanilit theo € che
electrophin:

CBHSN_COCHS

| + HCl === CgHsHN——COCH; + Cl, —> CICgHHN——COCH3; + HCI
cl

- Chuyén vi nhém arylazo.
Vi du tiéu beu v chuy¥n nv nhom arylazo la pim tng chug¢n hoa
diazoaminobenzen thanh p-aminoazobenzen:
CGH5N:N_NHC6H5 HCl > p-HzNC6H4N_
or GHsNH, + HCI
Trong trdng hop Vi tri parada b chiém, nhom arylazo&chuyén dich dén vi tri
octo. Vi di:

NCgH5

CHj

p-H3CC6H4N_

H / \ -CHyCgH4NH
p-HyCCeH,N==N——N O CH—> HsCeHaNH,
\—"/ HCI
H,N

146



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Néu thay p-CHCgH4NH, bing GHsNH, trong plin ¢ng trén ta & duoc 4-
metyl-4’aminoazobenzemiéu nay cho thy phan tng chuyn vi nhém arylazo thac
loai chuyén vj lién phan .

Phan ttng aia clorua phenyldiazoniov anilin c6 tré xay ra hai hréng khac nhau tu
thuoc vao pH déa mai tirong:

pH Ién hon

> C6H5N:N_NHC6H5

pH nhd hon
> C6H5N_—N_NHC6H5

® o
C6H5N2C| + |_|2NC6H5

Dua trén céc d kién thyc nghém ¢ trén ngroi ta cho &ng sr chuyén vi nhém
arylazo xy ra qua giaiioan tao thanh ion aryldiazoniéstac ding vao nhan tm cia
amin theo o che electrophin:

HCI

@
CGHSN:N_NHCGH5 —_— C6H5N2 + (%H5NH2 e C6H5N_NC6H4_NH2'p

-Chuyén vi nhém nitrozo (chugn vi Fiso-Hep). 7
Khi c6 mat axit clohydric, nhém nitrozo ¢a nitrozamin tbbom £ chuyén dich vao
nhan tlom. Vi du:

HCI H
CgHs——N——CH; —— 5 0- and p-ON——CgH,—~N——CHj,

NO

Co ché chuyén vi Fiso-Hep tong tr co ché chuyén vi Octon. Duéi tac ding aia
axit, nitrozamin b phan tich thanh amin va clorua nitrozyl (NOCIat@on nitrozoni
(NO"), saud6 la qua trinh nitrozo hoa nharvth theo o ché electrophin:

CHy CH,
CgHsN + H

AN

® ®
CeHsN + NO —> O—=N——CgH4NHCH; + H

N

NO H

-thuyén vi benzidin: K,hi cho axit mmh tac ding Ién hyglrazobenzer‘é Xay ra sr
chuyén vi lam duat lién két nito-nito va hinh thanh lién & cacbon-cacbonat ra
benzidin (4,4’-diaminobiphenyl):

H H
Orirn® - OO
h

ydrazobenzen benzidin

~ Trong phin ung chuyn vi cua hydrazobenzen, ngoai benzidin 4 5ph§m aia sr
t6 hop p,p’ (chem 70%) ngoi ta conduoc diphenylin la 8n pram cia sr t6 hop o,p’
(chiém gan 30%) va nitng lrgng rat nho cac an pham t hop khac:
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NH, NH,
G0 O-0— OO O+
diphenylin 0-benzidin p-xemidin o-xemidin

Néu c hai Vi tri para trong phanrthydrazobenzen batiu déu da b chiém ci boi
cac nhom th, thi sin prim chinh throng 1a cac o-xemidin c6 nhom&hCon réu chi
c6 mot vi tri para b chiém thi phin ang co tfé tao ra cac @n xuit thé caa diphenyl, p-
xemidin va o-xemidin.

B. Phin #ng cing
Nhu d& noio trén, nhan benzen tugtrchra no, nleng do c6 B lién hop thom rat
bén virng nén kk ning tham gia cac pin tng @ng c6 pln kho khin. Tuy nhién, khi
tao diéu kién phan ang thich lop, Vin cé tké thuc hién dugc phan thg dng.

1) Cong hidro

V6i cac tdc nhan khhoa manh nhr axit iot hidric cling han ding c6 ti¢ kht duoc
mot cach ki khin nhan benzen thanh vong no. Tuy nhiérnping khr cé thé tién
hanh than lgi hon khi dung hidro phanrtcé xuc tac la caca kim loai (niken, platin,
paladi). Pln ¢ng dén ra Hu nhr cing nét lGc vao @ ba réi d6i trong nhan benzen:

O C

benzen cyclohecxan

Néu xuit phat fr toluen, Kt qua phan ang khir s3 tao ra metylxyclohecxan:

CHs CHs

metyl cyclohecxan
Nhin chung, pin tng khr cacddng dang va cac 8h xuit caa benzen én hanh d
dang lon chinh Bn than benzen.
Phan g khir tién hanh ét nhat khi ding It platin lam xtc tac woi ap stt khi
guyen haic dung It niken dréi ap sut caa hidro.

2) Cong halogen

Khi cho clodi qua benzeung néngs nhiét d6 40+ 5@C haic cho hvi brémdi qua
benzen sdi c6 anh sanditntroi truc tiép chiéu sang hac dungdeén thach anh phat tia
tar ngaai chiéu vao Bn hop phan ang, € xay ra phin tng ®ng sau nguyénrthalogen
vao nhan benzen. Vud

hv
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C6H6 + 3Cb E—— C6H6C|6
hecxaclocylohecxan

San phim odng o thanh [a rat hdn hop phic tap cia nhéu ddng phandp thé.

Vé mat ly thuyét, hdn hop d6 gdm 8 ddng phan khac nhau. Tronguthté, din din
nguoi ta da tachduoc day du ca 8 ddng phando.

Co ché caa phin tng ®ng halogen vao nhandm duoc trinh bay nkr sau: khac i
truong hyp phan ung thé halogen vao nhan ¢m trongd|eu kién c6 halogenua kim
loai xUic tAc xy ra theo o ché electrophing day trongdiéu kién cd anh sang xuc tac,
phan tng dng halogen vao nhandm xay ra theo o ché gbc:

Cl-i2 Cl — 2

Cl
. . Cl :
c:a + CI
»(F y of -

C) Phin #ng oxi héa

Trongdiéu kién thuong, nhan benzem tra hét sgc bén virng ddi véi tac ding aia
cac clit oxi hod, ngay &€ nhiing cHit oxi hoa manh nhr kali pemanganat, axit cromic

V... CH trong diéu kién rat manh Iét, nhan benzen éa bi oxi hoa cho nkiu sin
pham khac nhau.

D06 la didu khac bét nhit dé phan bét hidrocacbon tbm véi cac hyp chit théng
thudng mang i doi.

Tac ding aia cHit oxi hod mnh wi cacddngding aia benzen thi nhan benzeénb
vitng hon mach nhanh (cacdg ankyl). Két qua caa sr oxi hoa 1a du nch nhanh dai
hay ndin thé nao chingtéu bi tach ra kbi nhan benzen, émguyén i cacbon gn
nhan benzen rih (cacbona) 1a con &n tai va bién thanh nhém cacboxyl cho axit
cacboxylic thvm. Phin tng nay dungié xacdinh $ mach nhanh va itri caa ching
trong nhan benzen. Khi cédmnhanh taiuoc axit benzoic, éu c6 hai nhanh tduoc
axit dicacboxylic tom (octo, meta, para):
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CHs COOH
dd KMnQ
+ 3[0] —— > + HO
toluen axit benzoic
COOH
Hyl  H,

©/ P +5[0] —» + CHCOOH + HO
n-propyl benzen axit benzoic

CHj COOH

/
CH
@ N + 7[0] —= @
CHs
+ 2HCOOH + HO

izopropyl benzen

axit benzoic
—CHz ——COOH
+ 6[0] —> O + 2H,0
—CHg —— COOH
o-xilen axit«H-phtalic

3.1.7. Aren lai benzen tiéu ku: Benzen

Ngoai cac ptong phap chundiéu ché cac hidrocacbon tm néi trén, benzen con
c6 thé tong hyp tir khi axetylen (phong phap Beetlo).

Benzen la rot chit long, khdng mau, linkdong, cé chét suit cao, c6 mui thm dic
biét. Biém sbi Gu benzen la 80°C, diém dongdac la 5,4C.

Benzen khéng tan trongric nhing tan trongwou, ete, du hai. Benzen hoa tan
dugc nhiéu chit nhya, o, lvu huynh va nhéu chit khac khong tan trongudc. Dodo,
benzen la @t dung méi ét thong ding.

Vé hoa tinh, ngoai rilng tinh clit chung @a hidrocacbon tm, dréi tac ding aia
nhiét d6 cao (500+608C) va cé xuc tac kim ko nhu chi, $it, benzen Win thanh
diphenyl va gii phong hidro:

CeHe + GHe —> CegHs——CeHs + H,
diphenyl

Khtr benzen Bng photpho va axit iot hidricdstugc metylxyclopentan doysdong
phan hodan pham trung gian Ia xyclohecxan. Tuy nhién, khizkbenzens tuéng hoi
trén xuc tac platin hiw paladi héc trén nikens 150+200C s thu dugc xiclohecxan.
Phan tng nay than nghch vag 300°C, xiclohecxan btach hhi chodi benzen.

Déi voi cac chit oxi hoa mnh, vong benzenit bén viing. Véi hidro peoxit, binh
thudng khéng cé pin ang nhrng réu c6 thém it it FeO, pkn thg € xay ra manh
liét tao thanh cac phenol, pirocatechol va cén phim oxi hoa xa bn. bic biét,
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benzen c6 thtac ding Wi ozon to thanh triozonit va khi thuphan cho ba phar t

glioxal:
O3

@
O + 3G — 0, +3HO_ 30nc——cHo

glioxan

Oz .
triozonit

Benzen ch yéu dugc dungdé diéu ché nitrobenzen, anilin, clobenzen, phenol,
etylbenzen, izopropylbenzen, stiren v.v.. \élyvno la ndt nguyén lgu quan tong
trong cong ngkép phim nhwm anilin, dmc pram trong vBC sin Xuit cao sunfuric
tbng hyp va chit déo, trong véc sin xuat cac clit phu giadé nang cao dhsh octanddi
véi nhién liéu dong o 6 td6 va may bay.

Nhitng tich clat hoa e va hréng tng ding chinh éa benzen cé thtém #t trong

so do sau:
+
HNOs + HSO,~  coHs—no, Fe + HC[ CeHs——NH,
nitrobenzen anilin
Ch FeCb  _  chi—0q » CHs—OH
clobenzen phenol
H,SO,
> C6H5 SOSH _— C6H5 OH
benzensunfoaxit phenol
H,C=——=CH, - CoHs C,Hs . CGHS_E_CHZ
AICl3 etylbenzen styren
CH
H,C=—=C——CHs, yah
— H »  CgHs—CH —» CeHs™—C=—=CH,
H3POy \CH styren
3
benzen izopropylbenzen
CHCOCI o)
> CGH5_C_CH3
AlCl3 axetophenon
3Cly, h _ CareCl
hecxaclocyclohecxan
3H,, Ni _ CeH1y
cyclohecxan
Pb, 500-608C CoHe——CqHs

diphenyl

3.2. CAc aren khac va cacdp chit thom khdng cé vong benzen
3.2.1. Hidrocachon thm nhiéu nhan
Hai vong thm c6 hai nguyénut chung @i la vong ngng . Hidrocacbon tbm
ngung t ti€éu béu nhat la naphtalen, antraxen, phenantrefnb@ hidrocacbon nagéu

151



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

dugc tach tr nhya thanda, ham rgng naphtalen trong mia thanda la 5% wot cac
cau tir khac.

1) Naphtalen

Trong cong thc ciu tao, cac v tri dugc danh du nhr sau:

a)Cau trdc phant

Naphtalendugc xem nhr 1& hyp chit thom vi tinh clit caa né gbng benzen. ¥i
cong thirc C,gHs, naphtalen co thton tai mirc do chua no bn nheng no hi bén véi cac
phan tng dng, phn tngdién hinh @a né la té electrophin.

Vé mit ly thuyét, naphtalen coau tric @a mdt hop chit thom, nd c6 éu tao vong
phing Wi ciu trac cho phépab nhirng ddm may electrom gdm 10 electron (ang
thom). Nhing electronn nay ko nhing dd&m may xen pintrén va @i mat phing
chra 10 nguyénit cacbon. i nguyén & cacbon lién & véi ba nguy@nit khac ng
lién két o.

Theo plwrong phap lién & hoa ti, naphtaleniugoc xem nlx 1a lai hoa éa ba éu

trac 1, 11, III.

Dé thuan tién, co ti biéu dién naphtalerd dang diu trac IV
b)Tinh clit hoa hc
* Sy thé electrophin.

Naphtalen cho i phtim v6i nhom thé ¢ vi tri 1 hay a. Vi du khi brom hoéa

naphtalen.
Br

00 - 00
-HBr

Dé giai thich sr dinh hréng, ta xét 8u tric ¢ia phic o. Gia s, tAc nhan thvao v
tri mot va hai:
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feo
— [ 3
- = 3

Ta thiy rang, sr thé vao G s3 ¢6 $ ciu tric co clta vong benzensh hon thé vao
C..

So 6 tong hyp mot vai din xuit caa naphtalen.

HNOYH,SO,
T
CH,COOH/H,0

CHscOZt:CI‘ZHsNog . COCH3
H,S0, ©©

60°C

SO3H
o QO™
15¢°¢

* Phan irng oxy hoa.
Thong throng hop chit thom nhéu nhan co6 kh nang phin ang cao n benzen.
bieu naydugc giai thich byi nang legng on dinh aia k¢ ngung w thap hon aia not

vong:
K,Cr,0;
H,S0,

Néu trong phantt naphtalen c6 nhémétthi vong naatuoc haat hoa lon < bi oxy
hoé:

COOH

COOH
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NO, NO,
COOH
QO —==
H,SO,
COOH
NH,
COOH

g

COOH

K,Cr,0;
H,SO,
* Phan tng khi.

Cang nhr benzen, s khr naphtalen c6 &t xdc tac chxay ra trong niing diéu kién
nghiém ngt. Sr khir ttng pHin naphtalenién tetralin c6 th dat dugc bang tac ding
cta hon hong natri trong etanol.

Ho/Ni O:j
©p
Na, Hg @O

2) Antraxen va phenantren
Trong phant antraxen va phenantren, c4dn dugc danh $ nhr sau:

\

8 9

1 4
7 2
6 3
1

5 10 4

10
Antraxen Phenantren

Antraxen va phenantren c&trsb tinh chit hoa loc nhr sau:
-Antraxen va phenantren kérérbgiéi véi phan ttng oxi hoa - kir so Wi naphtalen.
Ca hai hyp chat tréndéu bi oxy hoadén 9,10-quinon vaikha dén 9,10-dihidro:

o}

K,5Cr,07, H,SO, @‘@
0
e O ©)

QOO0 —
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(0] O
KoCr07, HoSO; @.@
B0
Antraxen va phenantren cung tham giarphing tré electrophin niing né khéng c6

y nghia Ve mat téng hop vi @in phim tao thanh hac 12 Fon hop haic la b thé nhiéu
lan. Vi du ¢ vi tri 5 1 cia antraxen tham gia phung the dé dang:

SOsH

@@@ + Hsod —tC @@@ + 1o

Phenantren pim img Vi clo (haic brém) khi c6 nat AICI; cho sin pham thé & vi
tri 0 9 haic 10 kém theos pram oong do plicc o cong CI bén anh viéc tach H

Fo- =GB

9-clophenantren 9,10-(trans)-Diclo-9,10-dihidrophenantren

Antraxen va phenantren con tham giampiing @ng clo hac brom dréi thc ding
cia anh sang cho 9,10-dihalogen-9,10-dihidroaren:

Q00 &=~ ‘§‘
3.2.2. Hpp chit them khéng chra vong benzen
1) Mét s5 hop chit thom khéng clia vong benzen
Ngoai cac bp chit thom chra vong benzen, ngi ta con nfn thiy nhidu hop chit

vong khéc va ion vong khac coimty dic diém cia hyp chit thom.
a)CAc lyp chit thom
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I I azulen

annulen

b)Cac ion thbm

> o O O

cation anion cation dianion
xyclopropenyl  xyclopentadienyl ~ xycloheptatrienyl  xyclooctatrienyl
(ion tropoli)

c)Céc fp chit di vong trom

Y DD

. H e >
piridin pirol furan thiophen

2) Hop chit phin thom va khéng thm

a)Hop chit phan thom

Hop chit phan thom 1a hyp chit thaa man ba tiéu chin dau cia hyp chit thom va
khéngdat tiéu chdn the tu: sy giai toa electronn trong vong én toi viéc giam ning
luong electron.

Cac yp thA;.t annulen co 4n electron qprﬁn l6n thwe loai phan thom nhr A, B va
C neu C ptang (nhrng thrc &€ C khdng phlng)

] O

xyclobutadien cation
Y xyclopentadien annulen

b)Hop chit khdng tlom

Hop chit khéng tlhom la nhiing hop chit vi pham mot trong ba tiéu chin dau cia
hop chit thom. D6 1a cac kyp chit cd nguyénit cacbond trang thai lai hod sitrong
vong, cac hp chit annulen c6 4n electron va cac bp chit annulen c6 4n+2 electron
n nhung khdng phng nhr cac hyp chit sau:
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50 en o5

xyclohecxadien-1,3 annulen ditrans-annulen xyclononatetraen annulen

A c6 hai nguyéntt cacbond trang thai lai hoa sh B c6 du dang thuyn, C c6 4n+
2 electronm nhung ¢6 hai nguyénathidro hréng vao phia trong vong néiy nhau
lam phani khong thing. D c6 nét nguyén & cacbons trang thai lai hoa sh E c6 4n
electronn va khéng phing. Tat ca cac hp chit khdng thvm tham gia phn tng nhr
cac polien.
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CAU HOI VA BAI T AP

Cau 1. Hay néudic dié’m ciu tao cia vong benzen. Benzen cé tinHitcthom dién
hinh,dé la nhing tinh clat nao?
Cau 2.Hay trinh bay o ché phan ung electron, iiu thg nhém th va quy it thé trong
vong benzen, @i thich?
Cau 3. Tinh cHit khéng no da vong benzening biéu hién tinh clit bén cia vong?
Céc phn tng nao bdu hién tinh clit d6?
Cau 4. Vi tri o cua ankylbenzen c6 khnang phin trng dac bict gi? Hay gii thich
phan tng the halogens vi tri benzylic ling thuyét cong hrong?
Cau 5.Hay ghi thich ti saod naphtalen ki ning thé vao \ii tri a > B? Trinh bay kh
nang phin ang dac biét ¢ vi tri 9 va 10 @a antraxen va phenantren?
Cau 6. Tir benzen, metan va caehchit vo a cin thiét, hay vét cac phrong trinh
phan tng ©ng hyp ra cac bp chit sau:

- 2,6-dibrom-4-nitrotoluen

- Axit 2-nitro-4-brombenzoic
Cau 7.Hay suy ra cong tic ciu tao aia hai hidrocacbon A va B c6 cung congah
phan tt CoHi,. Biét khi oxy hdéa A thudugc axit benzoic con B thudugc axit
terephtalic p-HOOC-gH,;-COOH.

Cau 8.Hai hidrocacbon A va B c6 cung congrthphan i CsHe. Hidrocacbon A lam
mat mau nhanh dungich nx6c brém va dung igh kali permanganat. Hidrocacbon B
khong plan trng dugc vai hai dung dch trén. G A va Bdéu khong pln irng duoc Voi
bac nitrat trong dungidh amoniac.
Xacdinh cong tirc ciu tao cia A va B.
Cau 9. a) Trinh baydic diém ciu tao cua naphtalen. C6 bao nhidtng phandi voi
dan xuat the mot lan cia naphtalen.
b) Tir naphtalen, hagtiéu cté ra:
- 4-brom-1-nitronaphtalen
- 5-brom-1-nitronaphtalen
Cau 10.Hidrocacbon A c6 cong fit phan i CsHio. B cO cbng thrc phan i CoHs.
Khi oxy héa A va B Bng oxi khong khi c6 xuc tac,@s & 40°C déu cho anhidric
phtalic.
Xéacdinh du tao cia A va B.
Cau 11.Viét cong thirc ciu tao cia cac bp chit da cho aréi day dé thoa mén cadiéu
kién sau:
a) GsHyo khi nitro héa chcho ndt dan xuit mononitro
b) CsH3Br3 khi nitro hoa cho bah XUAt mononitro.
c) GsH1Cls khi nitro héa chcho nt dan xuit mononitro
Cau 12.Mot hop chit hitu co A c6 cong tirc phan i CgHg Iam mit mau nréc brom,
phan ¢tng Wi oxit bac trong NHOH cho Kt tua, khhi oxy hda thdugc mot trong cac
san pham la axit benzoic.
Viét cong thirc ciu tao cua A.
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CHUONG 4. HIDROCACBON THIEN NHIEN
4.1. Dhu mé

4.1.1. Ngén géc qia diu mé

Dau mo 1a mot chit long, sanh, c6 trong londat c6 mau & nau é4m dén den, co6
mui dic treng, nke hon neée, khéng tan tronguwvc va chaydugc. Thanh phn chi
yéu cia ciu mo 1a hon hop cac ankan, xicloankan va aren. Ngoai ra con éblmng
nho dan xuat chira oxi, kru huynh va nit.

Dau lra va khiddt d& duoc con ngeoi biét dén tir hang nghin #m truge. Sau nghin
nam treéc day, nglé dau lra va nhra duong da Hn tai trén by séng Orat, vao th dai
d6, ar phéat hén ra diu lra, sr thoat ra aa khidét cé & da 1a ly do thy phung aia thin
ltra huyén bi. Nhrng cH dén giira thé ky XIX, khi d& xuit hién ky thuat khoan du va
cac lai dong a @6t trong, naroi ta moi noi dén dau kra nhr mot ngudn nang leong.
Ciing tr thoi gian nay, véc nghién ¢u thim do diu mo va khidét phat trén manh.
Nhitng rim 20 -30 @a th ki XX, viéc khai thac du lira dugc tién hanh &m ro. Viéc
xt |i khi @6t dugc chi y mén hon, vi vy céng nghép khi dét ¢én nim 40 @a thé ki
XX mai duoc tich arc giai quyét .

Chodén nay, \in dé nguwn goc dau mo van chraduoc giai thich mt cach tha
dang. Cac gi thu;ét Vvé ngubn goc diu mo dugc hinh thanh trén haiddng: ngwn goc
vO o va ngu)n goc hitu co. Mot sd nha bac be tiép tuc cac cdng trinh thearting vo
co nhu thuyét cacbon kim lai caa Merdeleep (1877), thnhung chinh 6ng @ng thra
nhan diu ms Baku thc ngubn gic hiru co. Hién nay,da $ cac nha khoadt déu cho
raing diu mo ¢6 ngwn gic hiru 0. Thuyét nay dra trén o ss nhiéu kim loai dau mo
c6 chra chit cia nito nhue clorophin, hemin @&ng nhr cac hdrocacbon hat dong
qug)ng loc. Diéu nay clitng © dau lra khdng té chiu tdc ding aia nhét do trén
250°C.

Nhu vdy, diu md dugc tao thanh & dong \at haic thec vat tich Iuy 1au ngay
nam sau aoi day dai duong, ddm hd ¢ dang bun va chu tac ding aia vi khiiin trong
dieu kign thieu khdng khi.

Hoi nghi Quic t vé Hoa diu ¢ Matxoova nim 1958 ¢ing phii cong nfén sr
song songdn tai cua hai g thuyét vo o va hru oo vé ngudn goc dau mo.

4.1.2. Thanh plan va phan lai ddu mé

1) Thanh phkn

a)Thanh phn nguyén

Thanhphan nguyén & caa diu mo nhue sau:

Cacbon: 8287%, nito: 0,01:2%, oxi tir 0,01+7%, ngoai ra con co ft sb nguyén
td khac chém ham trong khéngdang 1€ .

b)Céc clit hoa ke

Dau mo 1a hon ‘hop phirc tap cac cht hitu co. Thanh plén aia no thaydsi phu
thuc vao ngdn goc vadia chit cia trng vung, songiéu ciu thanh i hai loai hop
chit chinh: lyp chit Hidrocacbon va &p chit khdng thiéc loai hidrocacbon cé ara
cac nguyénd oxy, ru huynh, nib, trongdoé cac lwp chit hidrocacbon 1a ahyéu va
quan tong nHit caa diu mo.

« Céc lyp chit hidrocacbon trongadi ms gdom:

- Hidrocacbon lai parafin

- Hidrocacbon lai mach vong (xicloankan hay naphen).
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Hidrocacbon lai thom (arendon vong hd@c da vong ngng t).
Hidrocacbon lai hon tap naphen tbm.

Trong diu md khéng c6 aken va ankin.aBg cac phrong phap phan tich én dai,
chodén nayda phat hén duoc khaing 425 hidrocacbon tron@ual mo.

« Céc lyp chit khong thc loai hidrocacbon trongal mo gom:

Céc lyp chit chira kru huynh nhr: mecaptan, sunfua, thiophen ...

Nhitng hyp chit chra oxy nhr axit, phenol, xeton, este, lacton .

Céc lop chit chra nito thude leai piridin, quinolin, isoquinolin, cac éh cé 4
nguyén i nito thusc nhém porphirin doi dang phirc chit véi V hoac Ni.

* Nhya va atphan:

Céc chit nhya la nlitng chit long nhot, quanh, mau naden. \é ciu tric, trong
phan tr nhya duong cé chira nHrng ke da vong ngng tu trongddé co k) phan la
vong tlom, by phan la vong naphten. Nimg k¢ vong ngrng 11 c6 mang cac
nhanh bao quanh, liérétkvéi nhau qua cacidé (S,0).

Atphan |a lop chit rin cia diu md ¢c6 mau nau #m haic den, do6 1a cac én
phAm ngrng tw oxi hod va tring ¢p héa cac hidrocacbondm cao. T I¢
cacbon/hidro trong atphan khénl ching © mac d6 ngung tu rat cao. Kibi
lwong phant tir 2500-3500. Atphaduoc két tua tir mazut.

2) Phan lai
C6 nhiu cach phan kg dau mo.
a)Phan lai dya trén o s ty khoi

Loai dau nhe, ti khdi d®<0,828.

Loai dau trung binh, it khéi d'°= 0,829-0,884. Bu mo Bach H5 Viét Nam
thuoc loai nay.

Loai dau ning, i khdi d'>0,885

b)Phan lai theo thanh pin hoa hc
Theo thanh pin trei hon , ngroi ta phan ra cac i dau :

Dau parafin c6 thanh ph parafin trén 61% nhdiu Can Béng, Nam Bocneo,
Viét Nam, Gropnui ( Lién X0 ai).

Dau naphten c6 thanh pi xicloparafin khang tr 61 dén 76%.

Dau aren c6 thanh gh hidrocacbon t#hm khaing 40% nlr & Bocneo.

Dau atphan, lai dau c6 nhéu hop chit chra oxi va khi ck bién né b nhya hod
nhieu.

4.1.3. Hoa lpc aia qué trinh cté bién ddu mé

1) X ly bandau va cl bién s cip

a)Giaidoan xr Iy bandau chuyén diu thd thanh éu goc

Trudc khidua vao ck bién v cip, diu mo dugc xir ly ban diu, khir nuéc, pha hgt
nhii nugc bing cachdun néngdén 50+160C dugi ap st 5+10 atm, dung cac éh
hoat dong & mat, chit pha hy nhi twong. Khi khr nuéc, cdc méi clorua \an con
hoa tan trong & nén phi ding céc thit bi khir mubi bang dién. Sau khi tachwbc va
cac hp chit tadugc diu goc dé dua vao ck bién s cap.

160



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

b)Giaidoan ch bién sy cap

Ché bién s cap 1a giaidoan chrng cit dau mo bang nhit dé thu cac phadoan diu
mé khac nhau. Qua trinh ehg dit duoc tién hanh trong cac thap hidhg hat dong
lién tuc theo nguyénit cheng cit phandoan. Nhirng phandoan tachduoc c6 thé duoc
s dung tnrc tiép dé ché bién thanh cacam phim twong tng: phandoan xing duoc i
dung dé san xuit xang 6 t6 hdc may bay, phadoan diu hai dé san xuat nhién léu
chodong @ phan hrc haic diu ha dan ding, phandoan diu diezendé sin xuit cac
loai dau nhon, phandoan mazutdé san xuit cac lai dau nhon. PHn cin mazut
(50°C) con hi chién khaing 30 + 45% du thodé san xuit parafin, atphan.Qua trinh
chung cit phandoan diu mo thu dugc cac pharoan duoc ghid bang sau:

Céc sin phdm dau mé thu dwec khi chung cit
C4c &n phim Nhigt d6 s6i,°C S6 nguyénir C

Khi dau mo dudi 20 C+GC
Ete diu hai 20 + 60 G+ Cq
Xing 40 + 250 €+ Cu
Dau hai 170 + 270 Go~ Cis
Dau diezen 220 + 360 &+ Cyo
Mazut, @n mazut tir 360 tK |én Go = Cso

2) Nhién léu

a)Phéantoan xang

Xing 1a nhién Bu dung chadong a d6t trong cé b ché hoa khi. Yéu au quan
trong 1a chaydéu dan va khong bkich rb.

- Nguyén nhan i@ hién twong kich @ c6 lién quanién ciu tao cia hidrocacbon
trong Xang. Boi vi cac hidrocacbonudi tac ding nhét caa xi lanh § bi oxi hoa do oxi
cia khong khi 4o thanh céc hidro peoxit (R—OOH)ofl chit nay khong bn, rat dé
bi phan hy thanh cac éc tr do, ho diéu kién dé phat trén nhanh phn tng chay, lam
ting dot ngot ap sit va kich 1 truée khi duoc danh fra. Nghién éu hién trong nay
cho tHy, céc hidrocacbon khéng nhanh (n-parafit)d tao cac peoxit. Cac naphten
va olefin iim ¢ trung gian, cac hidrocacborotin va cac hidrocacbon c6 nhanh cé kh
nang ctbng kich  tét. Bai vay, khi sr dung xing céin phii quan tam di tinh chbng
kich b cia xang.

- Chi b octan: tinh cbng kich ® dugc dic tring bing cH s6 octan. \é tri s nd
duoc biéu thi bing % tfe tich dia izooctan (2,2,4-trimetylpentan) trondrhhop véi n-
heptan. Tirc t cho tHy izooctan chng kich © tét nht, dugc quyudéc la 100, con n-
heptan 1a kém ritt c6 ch s6 1a 0. Nhr vay, mot loai xang c6 kh nang ctbng kich
tuong trong Wi hén hop gom 70% izooctan va 30% n-heptan thi cé ghoctan 1a 70.

Xing thuduoc tir phandoan cheng cit truc tiép diu mo 6 ch s octan thp vi c6
nhiéu parafin va naphten, cétrit hidrocacbon thm va izoparafin.

-bé nang cao chsb octan éa xing, ngrdi ta phii ding thém céac ang cracking
nhiét va cracking xuc tac e pha thém vaoang cac éu tir co ch s octan cao hay
chéng chbng kich ©® nhr rugu etylic, ete diizopropylic, anilin, toluidin vatthon 1a
chi tetraetyl (GHs),Pb. Chi tetraetyl dng kich @ hiéu qui nhit vi chi can thém vao
xing 0,5% ki lwong lada lam ng ch 5 octan Ién 12 + 2@on Vvi. Song tinhdoc
cua chi ding én phai luu y. Ngroi ta phii pha maudo hoic xanh vao i&ng dé nhin
biét vadé phong. Hén nay,da cim sin xuat va sr dung céc lai xang c6 chi, thay vao

161



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

d6 1a céc lai xang pha cac ch coé ch b octan cao dn nhr cac parafin phan nhanh,
hidrocacbon tbm, ancol, ete.

b)Phandoan diu hai

Phandoan diu hai duoc ar dung lam nhién Bu cho caeiong a may bay phn luc
va lam nhién Bu sinh hat (diu ha).

Nang stt toa nhiét va héu qua chay bn |a tiéu chan rit quan tong va o ban dé
danh gia cht luong nhién 1Bu phan lyc. Nang st toa nhiét phy thubc vao hamiong
hidro va § o C/H aia phan, song it ph thuoc vao kki lvong phani. Vi vay, cac
anken va cycloankan céimg sut toa nhiét daodong trong ndt gi¢i han hepk (gn
bang nhau). Cac hidrocacboroth, khi ting khbi luong phant thi ning suit toa nhiét
ting, conddi véi cac ankan thi ngyc lai. Tiéu chudin quydinh, ring sut toa nhiét caa
nhién ligu phan luc khéngduoc dudi 10250 keal/kg.

Vé mit hiéu qua chay (chay hoan toan), kinh nghiém chaythhién léu cé nhéu
hidrocacbon tbm theong At kém. Nhr vy, dé thaa manduoc nhirng yéu &u trén ch
c6 hon hop hidrocacbon parafin ach nhanh va cac naphtenic c6 nhanh ankyl la thich
hop nht.

Vi du, thanh phn cia nhién [gu phin lyc cia Lién X6 @ nhue sau:

- Gidi han sbi 155 -274C.
- Thanh phn: hidrocacbon thm 19,4%, naphten c6 nhanh 38,2%, parafin c6
nhanh 41,4%, olefin 1,0%.

Pé nang cao ki ning bbc chay éa nhién IBu phan lec, khi sr dung ngroi ta
thuong cho thém vao nhém bohidrua Al(Bkl

Doi véi dau hai thap dén va Bp: dau hai thuong ly ¢ phandoan trong khang
nhiét do tr 170 + 276C gdm tr Cip + Cis. YU diu diu phii dé dang 1én theo 4,
ngon lra sang, khéng khoi va tan. Cac hidrocacbemitihai vong ngng tu, hop cht
chta fru huynh, nib khéngdam bio yéu du chit lwong. Ngroc lai, cac parafin gop
phan nang cao ¢t luong diu hai. Chit luong diu dugc danh gia Bng chéu cao Ga
ngon lira khéng khéi tinh ing mm.

c)Phandoan diu diezen

Dau diezenduoc sr dung lam nguyén éu cho qué trinh cracking va ghiphan.
Ddng thyi ban than nauoc tnrc tiép sr dung 1am nhién Bu choddong a diezen.

Chi s5 xetan: y&u &u cia nhién lgu diezen la nkt d6 ty boc chay thp, thyi gian
cham bic chaydugc cang ndn dong a lam viéc cang ét. Cac hidrocacbon cé rihi
d6 tu bdc chay cao khéng phivh. Céac parafin cé néii do ty béc chay thp 1am ting
chat lvong aia nhién I1Bu. n-Xetan GgHs4 & nhién I1Bu ly twong chodong a diezen
nén ngoi ta quy uéc ldy xetan lam chan va quydinh cH s 1a 100, conp-
metylnaphtalen quyiinh king 0.DBé danh gia cht lugng aia nhién 1Bu diezen, ngoi
ta dung chsd xetan 1a hamuong % (tinh theo thtich) aia xetan trong &n hop Véi
B-metylnaphtalen. Mit nhién lEu c6 ch sb xetan 80&c 1a nd c6 cht lugng nhr mot
nhién léu chuin c6 80% xetan.

3) Cac plvong phap ch bién thir cip
a) Cracking

162



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

- Khai ném: cracking, ngta aia tir 1a sr cit. Vé mat hoa e dhu mo 1a phin
tng phan &t phan t hidrocacbon thamh cac phannho hon. Vé mit ky thuat ché
bién diu mo, day la ndt pheong phapdiéu ché xiang tr phandoan cé nhét do séi cao
hon.

- CO hai plrong phap cracking: cracking réhiva cracking xuc tac. Cracking
nhiét tién hanh¢ khaing trén 508C va wi 4p sit thay dbi tr 10 dén 70 atm.
Cracking xUc tac &én hanho nhiét do khoang dréi 500°C va i &p st thip tir 1,0
dén 1,5 atm i xdc tac nir A,05.4Si0,.

- Phan &ng cracking: trong qua trinh cracking, caamlitng hoa lc xay ra
phic tap, throng la phan hy, dehidro hoa, vong hoa, drvong.

Vi du:
CioH22 — CHip + GHp
C10H22 - C2H4 + QH8
CioH22 — CsHie + GHg
C10H22 - C10H20 + l_i

O1 000

Cac an pham tao rag thé khi chiém tir 10dén 15%,6 thé long 1a »ing tr 30dén 55%,
con ki 1a chit long nht va én.

Xing cracking cé chsb octan cao ning kémén dinh vi chra nhéu hidrocacbon
khéng no, khi dingam phai loai ra.

- Co ché phan ung cracking:

+ Cracking nhit:

Cracking nhét xay ra theo o ché gbc. Goc hinh thanh douscét lién két C—C ¢
cac ankan cao thanh caecd do n hon. Cac gc t do nay bén doi theo ba céch:
goc nay hy H cia ¢ic kia hinh thanh 6t ankan va rft anken (pln tng 1) hac hai
goc két hop voi nhau to thanh ankan (gim tng 2) hdc goc lén bi phan ét B thanh

etylen va gc nho hon rdi géc nay ki chuyén hoé tép (phan ang 3).
Vi du véi hexan:

CH; + CHCH,CH,CH,CH,CH,CHs;
—> CH,CH, + CHCH,CH,CH,CH,CH
CHyCH,CH,CH,CH,CH,CH,CH, | s Hz_ priEmees

> CHsCH,CH, + CHCH,CH,CH,CH;

CHCH,CH,CH, + CHCH,CH,CH,

CH; + CHCH; —» CH; + CH=CH,
CH,CH; + CHCH; — CH;CH,CH,CH,

CH2CH£H2CH2CH2CH3 e CH3CH2CH2CH2 + C'—b:CHZ

163



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Nhu vay, cracking nhit tao ra ndt lugng l6n metan, etylen, cac ankan khéng phéan
nhanh nén ing thudugc co ch sb octan thp.

+ Cracking xuUc tac:

Con cb nhiu y kién khac nhau & co ché cia qué trinh cracking xdc tac, songéhi
y kién cho &ng phin tng nay xy ra theo o ché ion. Ta Ay vi du cracking xuc tac n-
ankan. lon cacboriugc tao thanh khi n-ankan taaidg Wi trung tdm axit éa xuc tac,
saudo6 1a qué trinktdng phan hoé ion cacboni,&wing 1a s cit mach ¢ vi tri B caa
ion va hinh thanhas ptam.

Vi du:

AH)

+
CH3CH2CH2CH2CH2CH3 T> CH3CHCH2CH2CH2CH3
-2

+
—  CH3CH,CHCH,CH,CHs

+ +
C H3CH C H2CH2C H2C H3 —» C H3CCH2C H2C H3

|

CHj

+
— CH3C H2CC H2C H3

CHs
H,C=—=CH,
+
, -AH,| A(H)

+ ] +
CH3CCH;ECH2CH3 ——»H;C——C—=CH, + H,C——CHjs
' AH,

CH, CHs

+
lAHZ H;C——CH; + A(H )

H
HgC——C——CHj
CHs

Qua trinh cracking xuc tadad ra cac ankan va anken caah phan nhanh vaauoh
khéng phan nhanh, ngoai ra con cé cac qua tring 1o@ va thm hoa nénan pham
c6 cH s octan cao bn aia sin pram cracking nt.

- Hidrocracking: khi cracking ni haic xc tac, ngoai thanh fh khi va bng con
tao ra cac #n phim phan & 16n nghéo hidro.

Nhu vay, dé co the ché bién dau mo thanh cac lai nhién léu ding chaiong @ ma
khéng con &n diu, cin phii dra vao qué trinh éhbién mot luong hidro tr ngoai vao.
Lwong hidro ndi dwa vao lam noit ca cac manh phan bi phan hy, din d&én hiéu
SUAt sin pham long ting. Thém vaato, khi c6 nt hidro thi cac pin tng ngrng 1 bi
han ché. Bdi véi loai nguyén I8u c6 nhéu leu huynh thi kru huynh € bi khir va duoc
lam saich, nhr vay lai cang cO y ngta.

Thuc €, phrong phap crackingubi ap st hidro c6 héu qui cao \ mit ly thuyét
ciing nhr vé kinh €. Song it han ché caa n6 1a vn dau tr 16n gip 2, 3 bn so \6i
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cracking xuc tac. Rlong phap nay dundé ché bién phandoan ning ntim thu nhién
liéu cho céc 10, nhiéndu xing hdic nguyén ku cho cac qua trinh crackingitheo.

b) Nhiét phan

Nhiét phan la 8 phan hy cac hidro hac phandoan cia diu md dudi tac ding aia
nhiét @6 trén 656C trong ap sit thip (khaing ap sht cua khi quyn). Nhiét phan cho
cac @n pham khi 1a cac anken va ankan@®; dén C, cung H va sin ptam long trong
d6 céc hidrocacbon #m chiém téi 70%. Tir cAc phanioan sin pram khi va bng nay,
nguoi ta $ tachduoc cac hod cit tinh khiét 1a cac cht dau quan tong aia nganh hod
dau.

c)Reforming xuc tac

Phrong phap nay rim lam thaydéi cau tric @a hidrocacbon theouidng ddng
phan hod fing ch s5 octan) ma khéng gay ra wig thaydm dang I vé khdi luong
phan . Nguyén léu 14 cac phadoan xing da chrng cit dugc. Qua trinh fin hanho
ap sut hidro tr 35 dén 65 atm, nhit d6 450 + 508C trén cac xuc tada chrc ning
nhu Pt, Pd, Ir, Ni hac cac oxit kim lai gan trén clt mang Ia nhdm oxit i@ nhém
silicat.

Khi dung i xuc tac platin — nhdm oxit (Pt/ADs) nguoi ta goi 1a pheong phap
platforming.

Chit xuc tac cho reforming ph dam nhém duoc hai chirc ning, hidro hoa,
dehydro hoa va@dng phan hoa. Ning cHit xtc tac nay gitp cho gh ing déng phan
ho& n-ankan thanh isoankan, vong hoa n-ankan thaphten, dehidro hoa naphten
thanh hidrocacbon ¢m. Thém vaodd, cac lp chit chia lru huynh trong xng hi
khir hoadén H,S baydi.

N6i chung, reformingiad lam cho chsb octan @a xing ting I&n tr 50 dén 80,
véi platforming c6 tl 1én dén 90. Mit khac, sau khi reforming taing thuduoc mjt
sd hidrocacbon tbm cho céng nglép hoa cht.

Co ché phan tng reforming n-ankan: gh ung reforming Bt dau bing sr
dehidro ho& ankan thanh anken, 8awlién ra theo haiféng: hréng thr nhit 1a ddng
phan hoddo cac anken ath phan nhanh,ung thr hai 14 vong hoddi thom hod. Vi
du: reforming n-hecxan:

+H,/M

AN\ + CH —

_H2
/ +
E>_ AH* @_ AH* Q- AH* ©+H2/M©'3H2/M @

M/(-Hy)

Nhu vy, tr n-hecxan, sau qua trinh reformimtf thu dugc izohecxan,
metylxiclopentan, xiclohecxan va benzent @ cac yp chat naydeu la cac au tr c6
chi o octan caott 80den 111 (benzen).
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4.1.4. Dju mé ¢ Vigt Nam

1) Tinh hinh du ms & Viét Nam.

Thém luc dia Viét Nam ©ng 1,3 tréu knf, da dugc chia thanh hangam 16,
mdi 16 hang nghin kihdé tim kiém, thim do diu khi. Kha ning 1a c6 du khi siét doc
thém luc dia nay. Hén tai, nhirng khio sat bardau cho thy, vung trén vong €0 du
tap trungs thém luc dia phia nam. Trédat lién, vingdong king sdng Bng vadong
bang sdng @u Longdang tép tuc duoc thim do.

Nam 1986, ngn hra — tin héu dau tién khi c6 du bung chay trén dan khoarmm
Bach Hb. Tinh dén nay, ba ré da duoc xacdinh cé du la Bach Ho, Pai Hung va
Rong. Sin lwong diu & mé Bach HO nam 1992 khéng 5 tréu tin va tinhdén nam
1992 da sin xuit khaang 14 tréu tin dau thé. M Rong vabai Hing da di vao khai
thac.bay la ntiing md co tiir luwong Ion.

Ngoai lién doanh \4t X6, ti nay tadd ki nhéu hop dong tim kém, khai thac i
hau hét cac cong ty au khi lon trén tié gigi nhu Shell, BP (Anh), Total (Phap), EOE
(Anh), Statoil (Nauy), Petrocanada (Canada), PHR),(WPetrofia (B), Petronas
Carigali (Malaixia), Pedeo (Nam Eri Tién), AEDC, Indematsu (NhBan)...

Nam 2000, tadd sin xuit dugc trén 20 tdu tin diu thd, sau #m 2000, 8n luong
dau thd co tié dat trén 34 tréu tin. Nganh du khi Viét Namda cton phrong an va ky
hop ddng thiét ké tong thé cdng trinh du khi Wi mét nhém céac cong tyudc ngoai.
Pay la visc lam dp thiét boi vi hang ngay trén vang di Bach Ho phai xa di 200 ngan
m?® khi @t c6 gia ti twong duong 3 + 4 clic ngandd la My. Nha may éc diu va hoa
dau dangduoc khan treong xay drng ki Dung Quit (Quang Ngai). Theo d kién cubi
nam 2010 § dua vao hat dong.

2) Tiém ning diu khi Vit Nam
Bach khoa toan thDau khi tté gigi nim 1994d4 dwa con 8 co thrc & trir
lwong diu va khi quydoéi cua cac mée ving Tay Thai Binh Bong thi Vist Namdting
hang thir 6 (1,9 ¥ thung, 1 thung = 150 lit), sau cacat Malaixia (18,5), Idonexia
(18), Oxtraylia (5,3), Brunay (4,0) va Singapo j3tién Thai Lan va caaumdc khac.
Dau khi Viét Nam, én ar vao Kt qua khao sat éa cac cong tywsc ngoai, a
kién trir luong tiém ning co the tir 5 dén 6 ty tan.

3) Pdc diéem aia diu thé Vit Nam va kh nang cte bién

Trong $ cac nd diu dang khai thac, luong diu cia hai nd Bach Ho vabai
Hung chém 80dén 90% 6ng sin leong diu thé @a Viét Nam, nén c6 thxen diu thd
cia hai mb Bach Ho vabai Hung la tiéu bdu caa Viét Nam. Diu thd Viet Nam c6 céc
dic diém nhr sau:

- Dau thé Vit Nam théc ho dau parafinic, clra nhéu n-parafin Gy + Cao.
Trong diu Bai Hung c6 17,8% parafin con tronguBach Ho c6 i 29% parafin lam
chodd ddngdic aia diu hoi cao.biém ddngdic aia diu Pai Hung 1a 27C, con @a
diu Bach Hj 1a 339C. Do \ay, kho khin trong viéc bdc rét, dn chra, truyén dén trong
duong bng nén phi thém phi gia ha diém déng. Mit khac, do hamulong n-parafin
cao ma du thd Vist Nam co chsb octan thp (tir 45dén 62), néndé san xuit xing ta
can phii tién hanh refoming hix pha thém céac éhphu giadé lam &ng ch s octan.
Viéc sin xuat dau diezen di thuan loi vi chi s6 cetan cao (4@én 65,85, tiéu chan 1a
45). V& phrong dién nhién [Bu dan dng (ciu ha), diu ms Viét Nam hi co loi thé:
dau ha cho n@n lra khéng khéi daitt 20 dén 30 mm. Phadoan 1am nhién ku cho
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phan lyc caa diu Bach Ho lai khéng thdn loi bing aia diu Pai Hung vi diém déng
dic cao: -38C d6i vé6i nhién liéu ldy tir diu Bach Ho va -47C d6i véi nhién liéu lay tir
diu Pai Hung (tiéu chén 1a< -47°C).

Dau ms Viét Nam con c6 gia trtrong véc sin xuit diu nhyn, sap, cac hoa éh
hitu oo phuc vu cho nhéu nganh céng ngép, hang tiéu dung.

- Dau tho Vigt Nam thc loai dau nhe vira phii.

Ty khdi caa diu thé Viet Nam rim trong khang 0,830 + 0,850 @l nang céd
> 0,865, du nhe c6 d< 0 ,830). Du cang nh, tong hiéu suit cac én ptm trang cang
cao va du cang co gia ir Dau thé Viet Nam cho éng hiéu suit cac 4n pham tring
trong khang 50 + 60%.

- Dau thé Vist Nam |a lai diu saich, chira it cAc bp chit chia hru huynh, nib,
kim loai ning, chra it nhra va atphan. Cac éhbin s dau doc xdc tac, gay a tro
cho qua trinh chbién va lam Bn cac $n pham cké bién gay 6 nrm méi trong.

Dau thé Viet Nam chira rt it leu huynh (0,03 + 0,08%, tiéu cn dau sach la
0,5%). Hamong nito & khoang 0,03 + 0,04%, hanmréng Vandi khang 0,09 ppm +
0,15 ppm, hamuong Niken khéng 2,54 + 2,64 ppm & thé Venezuela dla khang
1350 ppm).

Do chra ft it chit ban nhr vay, nén du thd Viet Nam thc loai dau co gia ti
cao trén thtreong thé giéi. Tuy nhién, du thé Vist Nam c6 it nira va atphan nén
khéng ti¢ sir dung dé san xuit nhraduong (bitaum) hac than éc co chit lugng 6t.

4.1.5. Tong hep nhién ligu léng

Nhién liéu tong hyp c6 ti thu duoc bing cach hiro hoa thanda va nling phin
con hi caa diu mo ciing nhr khir cacbon oxit. Piong phap naytuoc phét trén voi
nhitng nréc khéng c6 8u moé nhung li giau e than.

1) San xudt nhién lBu king cach hiro hoa thy phan thania : hitro hoa phan hu
than la plxong phap quy gia khong durgmac do nghién &u phin tng hoa loc ao
ban ma con4o ra kK thuat méi vé ap sit cao

Nam 1924, ngoi ta d& ©ng hyp dugc xing tr nhra ban éc cia than bun ing
cach hiiro hoa cé xtc tac moliien & 450C va 200atm. Qua trinhdrb hod dén ra
theo hai giatfoan: Bit diu ngroi ta nghén than hay nita wi dau ning thanh Bn hop
dic sanh, sadé hidro hdag nhiét 4o 45PC ¢ ap sit tir 200-700 atm §i sit oxit [am
xUc tac. Ngoi ta cit san phim trong tr nhe diu mo va pHin ¢6 nhét do séi cao bin
350°C dugc ding 4i. con sin prim c6 nhét do thip dugc chuyén thanh xing khi nédi
qua xuc tac ( Mo-Zn-Mg-AD; hay WS2-NiS-AJO;) ¢ nhiét d6 gan 400C va ap skt
200-300atm.

Néu dung 3,64n than ngoi ta thuduoc 0,8 in xang(dt) va nhién lBu diezen cung
v6i 0,2 tin khidot.

2) Sn xuit nhién lBu bing cach kix héa khi thamrét (pheong phap Fis — Trop):
Khi thanuét 1a Hon hop cac bon monoxit va dio duoc diéu ché bing cach cho tac
dung aia hoi nuée 1én than éc ¢ nhiét do non
C+HO ——>  CO+HO
Nam 1902, Xabati ndn thiy ring cacbon oxit c6 thbién thanh métanamg cach
hidro hoa c6 xuc taé nhiét @6 cao:

CO + 3H LN CH, + H,
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Nam 1923, Fis va @ng sr da cho khi thamrét qua xuc taca oxit hoic cacbon thu
duoc mot hdn hop hidrocacbon §m chi yéu 1a n-parafin. Qua trinh cé&hhuc hién
dudi &p sut binh throng (hdic khaing 10-15 atm)é nhiét do khaang 200C. do thanh
phan chi yéu 1a n-parafint Cs - C; va G - Ci7 nén xing thuduoc c6 ch s octan
thap, vao khang 40. Dodé cin phii tién hanh refoming &p theo va thém chi tetraetyl
dé ting cH sb octan ndi dungduoc.

Truong hop ly tuéng la s khir cacbon oxit din ra theo ptiong trinh

|
CO +2hH — |CH2+H20

Goc metylen & duoc polime hod trén xuc tac cac bon. Khi dung xtcsifoa ¢
dudi &p sut 10atm thi thutwgc cac $n pham phy 1a hop chit oxi.

Vé chit lugng sr dung va héu qua kinh €, phrong phap nay khéng éhcanh tranh
duoc V6i cong nglé dau mo.

4.2. Khi thién nhién
4.2.1. Ngn khi thién nhién, phan lai, thanh phin va quy luit phan b cac
cdu tir trong cac khi

1) Ngwn khi thién nhién

Khi thién nhién 1a ngin nhién léu va nguyén 8u quy gia trongioi séng va trong
Coéng ngk Hoa hoc hién nay

Vé nguwdn gdc, cho dn nay \an ton ti hai gia thuyét cho &ing khiduoc hinh thanh
do ngwn goc hiru oo va vd @ nhr dau mo. Khi thién nhién cé cac no riéng bt voi
ap sut 16n, khaing 200 atm. Khi @ng c66 phan trén cac  diu tao thanh cac m
khi, nhitng mii khi nay &t linh dong dé diéu hoa,on diinh ap sét trong no dau. Khi
khai thac du, khi phun ra, cho nén agi ta con @i la khidéng hanh trong Céng ngh
Dau khi. Ngay trong &b [ra ding c6 ndt lugng nhd khi hoa tan.

Khi thién nhién con hoa tan trongdt ngim Véi trit lugng rt 16n gip ba Bn lan
trir lvong diu lira va khi nd. Viéc khai thac ngén ning lrong nay khéng pii 1a don
glan.

Ngoai cac m, trong thy quyén ngim, khi thién nhién con éa o cac ch trong
trong cac m than,dic biét giita cac va than. Bn hop khi thién nhién nay (¢hyéu 1a
metan) Wi khong khi, khidat tgi ty 1¢ thiching 1& nguy@n nhan gay ra s nd & cac
ham 10 khi khai thac.

Khi thién nhién c6 ngayaaudi day hd ao. Ngrdi ta con @i la khi bun ao.

Khi metan 1a thanh @gin quan tong aia khi qugn Hanh tinh B Mat Troi. D6 1a
|6p arong mu metan bao quank hanh tinh tix 7 Uranus, do cac nha du hanhtw
kham pha trong rilng nim gan day. G dudi sao chi ciu tao phan 16n boi metan #n.
Nhu vay, khi thién nhién cé trong londt, thuy quyen ngdm, trong Mi Try Véi tri
lwong khong 16. Khi thién nhiény trong 1dngdat dudi dang md khi va diu mo duoc
nghién &u nhiéu vadugc dua vao khai thac varsdung

2) Phan lai va thanh pin

Pé nghién &u vé ngwn khi thién nhién trong lond@at, ngeoi ta phan bit ba la
khi sau:
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- Khi thién nhién: 1a niing khi thoat ratt cac nd khi. Thanh phn chi yéu |a metan
tir 90 - 95%, condi 1a cacdong dang aia metan, CQ N,, d6i khi con c6 HS. NHing
loai khi thién nhién nao cé éa nhéu Ni to thuong ki c6 kém theo heli va agon.

- Khi ngrng 1 1a nhirng khi thoat ratt nhitng md khi ngrng tu, khac Wi khi thién
nhién, ngoai metaé day con c6 caddng dang aia n6 chaién G va trén fira voi mot
lwong kha 6n. Nhitng hidrocacbon nay khi thoat ra ngoai do aatsgiam, ching &
ngung va co6 thanh p&n nhr khi thién nhién. @tao thanh cac dkhi ngrng t chu
yéu xay ra trong cadiéu kién ap sét cao va Bim sau trong Iongat (lac nay not sb
hidrocacbon nh etan, propanéschuyén sang ting thai bng aia diu mo s3 hoa \bi
khi da ki nén bng dé va o nén cac mkhi ngrng 1 ).

- Khi mo dau: 1a nhitng khi hoa tan trongad va thoat ra cungdv dau tir cac no
dau khai thac. Thanh ph khi md dau khac Wi khi thién nhiény chd ham lrong etan,
propan, butan va cacdiocacbon sing chém mot s 1én.

Vi dy: co tré thiy rd sr khac nhau qua riimg $ liéu vé thanh plan khi dia md khi
( khi thién nhién ) va khi éndau ¢ Lién X6 (ai) (Xem king VII.4)

Bang VII.4. Thanh phn khig vai mb cua Lién X6 (di)
(theo % klai lugng)

Tén mo: CH, CHg CH8 CHy,y CHi;, CO, N, H,S
Khi mo Dusavo: 97,8 0,5 0,2 0,1 0,05 0,05 1,3 0,1
Khi mo diu & mo 39,1 18,7 214 95 4,1 04 6,7 0.2
Romaskinski

4.2.2.Ung dung aia khi thién nhién

Trong cdng ngh dau khi, ngroi ta phan bit 1am 3 lai khi nhr trén, nhlrng trongdon
thuong thi ngroi ta goi khai quéat 4t ca 1a “khi thién nhién”. C6 té1n0| ring, V& nhiu
pheong dién khi thién nhiéria ching © 1a chng nhién gu Map din va hgu qui nhit.
Nguoi ta dang nghién ¢u sr dung metanol va khi thién nhién hagng 1am nhién Bu
6 t6. NOdugc dung l1am nhién du dé sain xuit dién & cac nha mayién ding nhr
nhién léu dé dun ru, thip sangd nha vaduong pto. Tuong tr nhr dién & cac nha
may dién, khi co té nap vao vady ra theo y mén, c6 tté kiém tra k§ lugng khi én
thiét va co ti giit lau dai.biac biét thuan tién va cé héu qua cao khi dung trongas
xuit thuy tinh vadé gém.

-Khi thién nhién contugc dung nlr 12 nguyén Bu bandau dé tong hyp cac &n
pham ho& hic khac. Metan 1a thanh fih chinh @a khi thién nhién dundé san xuat
amoniac, phan bén, metanol,ithi¢o cing nhr bd héng va cao swhg hop. Etan,
prpan, butan 1a cac hidrocacborerd® trong khi thién nhiéda duoc da vao sn xuat
eten, propen vdem polime hoaté duoc cac \t liéu quan tong. NHing thanh phn
con ki trong khi thién nhiéduoc tach ra vamg ding it da caing. Dodé, nhu éu vé
khi thién nhién trén thgisi ngay cangdn. O My, ir 1930, khida dam bao t6i 33%,
coné Lién X di t6i 25% & nhu du ning hrong. O cac nréc Péng va Tay Au, Trung
Qudc, An Do, Nhat Ban... hang am tiéu thy ti hang tram ty met kibi khi. Nhu éu ar
dung khi thién nhién ngay cangng song c van chuyn ding khé kfan. Tir cudi the
ky XIX dau thé ky XX, nguoi ta da sin xuat dugc ong din khi chu dugc ap 1rc lon,
thiét ké mang lugi da khi trong qéc gia va xuyén opC gia, nd ra nbt trién vong moi,
daptrng duoc nhu @u cia con ngoi. Ngoai rada cté tao dugc cac tec ng thép dung
tich lon, chu ap lrc caodé chy khi hoa bng i cac viing cha cé & théng din khi.
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4.2.3. Khi thién nhiéry nwdc ta

Nudc ta c6 thm luc dia ©ng, c6 @ dai dat ven bén theo chdu dai ia dat nudc Vi
nhiéu dau hiéu c6 md khi va no dau.

O vung tkem luc dia nrée ta c6 @ ba laii khi, @6 1a khi thién nhién (i, khi), khi
ngung tu, khi md dau. Tr nam 1985, trén cac vungdBach Ho bai Hung va Rng c6
hang chic gian khoan lam ¢t tim kiém va khai thac. ¥i gan 50 gén khoan khai
thac, song songov luong diu thuduoc, treéc day hang ngay c6 liag 200.000 rhkhi
thoat radét di lam lang phidi 30 &én 40 nganié la My. Ngay nay, tald co k& théng
dan khi \é dat lien. Nha may i Ii khi Dinh G ¢ Viing Tau ngoai viic cung @p khi
ho& bng con cung 4p khi metan cho nha malyen cho nha mayaSI Xuat phandam.
Pay la khu cdng nghp Khi - Bién - Pam dau tiénd nuéc ta.O moé Rong ¢ géng
khoan saudi 3411 - 3476mi#a nhin dugc dong khi e phun 520,7rfingay va 194,7rh
khi ngrng t trong ngay.

Sau 30 am khio sat hang alt ngan krf tuyén dia - \at ly viing ddng hing séng
Hong, da khoan hang aft giéng thim do, c6 ¢ing sau ¢i 4.300m, nhéu noi d& cho
nhitng tin héu cé nd khi va nd dau. Bic biét, nim 1970d4 timdugc mo khi & Tién
Hai (Thai Binh) vada dua vao khai thacdi quy md 40 tréu m/nam. Thai Binhda
dung khi thién nhién nagé phuc vu cho cdng ngldp dia phrong nhr chay tua bin
may phatién, 1am nhién Bu cho cac nha mayaq, sr, thuy tinh.

Vé trir lugng khi thién nhiény nuge ta, Saclo Gion, ngroi lam viéc cho céac
chueong trinh tai nguyéni@ Trung tambong - Tays Haoaida danh gia: loi dét tu
nhiénd Viét Nam cé th nhiéu, tir luong c6 ti t6i 300 &én 400 ¥ m® haic hon thé
nira.

Khi thién nhiénd nudc ta con co th khai thacy cac ving ra than kéo dai 200 km
tir da0 Cai Biu (Cim Phi) Ién Bic Giang, Quan Téu, PHin M&... Céng ngh chung
thanda, luyén cdc ding 1a ngwn cung ép khidang K.

4.3. Chrng cit than d&
Ngoai khi hidrocacbon trong cac tui kiicac nd than, khi clng Gt than no,
nguoi ta thudugc Mot lwgng dang kK hidrocacbon vaah xuat cia chung.

4.3.1. Cheng dit than mg

Than n¥ (than béo)iugc chrng dit trong 10 éc khéng c6 khéng khé khaing
100C. Céc cht hitu oo cé trong than @ s3 bi phan hy, thoat ra cling éi nudc.
PHin rin con hi trong 10 1a than éc, dung cho cong ngép luuyén kim, didu ché canxi
cacbua hac 1am clat dot.

Phin céac cht thoat raduoc lam knh, pHin long ngrng dong li, con ki 1a phan khi,
goi la khi thanda hay khi 16 6c. Khi 160 dc 1a mdt hdn hop khi ¢om: metan (khang
20%), cac hidrocacbon sau metamgl khi (kh@ng 7%) , hiro (khaing 55%), cac
khi cacbon oxit CO, cacbhatioxit CO, , cacboniiunfua HS, amoniac NHKl.... Sau khi
loai bo céc khidoc, khi 160 éc dugc dung vao céac ae dich sau :

- Téch Ay tirng loai hidro cacbon riéng Bt nhe metan, etan, étn,... vadno.
- Lam nhién IBu trong céng nglép hay thip sang.

- Téng hyp amoniac.

Phin long duoc tach ra lam habp:
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- Lép nudc l1a dung ¢ch amoniac, thong duoc axits hoadé diéu ché phan
bon amoni.

- Lép nhrd mauden hdic nau m, chi yéu la bn hop hidrocacbon thm, d
vong thvm va din xuit caa ching, gi 1a nhra thanda.

4.3.2. X ly nhyra thanda

Nguoi ta dem dt 16p nhra thand& thanh¥ng phandoan r6i xu |i cAc phanioan dé
duoc cac cht tinh khiét haic sr dung @ hdn hop cia phandoan vao nét muc dich
naodo.

Vi du, ngroi ta ¢6 th cheng dit dugc cac phardoan sau :

- Tu 80dén 170C duoc dhu nhe, chi yéu chra Benzen, Toluen...
- Tu 170 dén 240C duoc dau trung, cli yéu chra Phenol, crezol,
naphtalen,...
- T 240dén 270C duoc diu ning, chi yéu chra antraxen, phennantren...
Chét ba con hi 1a hic in, throng dugc dungdé rai duong haic lamdién arc.

Tung phandoan dugc xi I riéng. Nhr phandoan dau nte duoc dem Xt Ii véi axits
dé loai cAc bawz nhr analin, pirdlin, saud6 xu |i voi bazy dé loai cAc chit cé tinh axit
nhu phenol, crezol. Gi cung, dem ct phandoan dé dugc cac cht tinh khiét nhu
bezen, toluen...

Trung binh & mot tin than n& qua 16 éc co the thu duoc 780 kg than éc, 30 kg
nhya thanda va 190 kg (325 i khi 10 dic. Tir 30 kg nhra thanda dem x I va cit
phandoan dugc 2,5 kg naphtalen, 0,1 kg antraxen, 6 kg benzenkd toluen, 0,1 kg
xilen, 15 kg fic in.

171



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

CAU HOI VA BAI T AP

Cau 1. Trén ti giéi c6 cac ngan hidrocacbon thién nhién quamng nao? C6 bao
nhiéu cach phan #dau md? Dau mo Viét Nam thdc loai nao?

Cau 2. Phan bit cac khai rim: dau thod, diu gdc, hoa du, ch sb octan va chsd
cetan.

Cau 3.Phan bit cac plan ung cracking, refoming va nétiphan. Caca pham chinh
cia cac phn tng trén 1a gi? Ténao 1a phn tng platfoming?

Cau 4.Trinh bay o ché cac pln ung cracking nft, cracking xdc tac va refoming?
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