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L&i néi dau

C6 thé ndi, phan 16n cac thanh qua trong hoa hoc hitu co déu
gan lién véi su phat trién clia ly thuyét hoa hoc néi chung va ly thuyét
hoa hoc hitu ca néi riéng.

Né&u nhu trudc day hoa hoc hitu co chi 1a mét mén hoc, moét linh
vuc mang tinh ti€p nhan, thi ngay nay can chuyén mén hoc nay thanh
mot mén hoc mang tinh suy dién.

Xuat phat tr quan diém d6, cac tac gia cla bd sach nay da dé
cap dén nhiing quy luat co ban c6 lién quan dén hoa hoc hiiu co, vdi
mong muén chuyén tai t6i ban doc ludng kién thiic sau hon, gan giii
vGi thuc t&€ hon.

B6 Hod Hoc Hiiu Co nay gobm 4 tap, v6i ndi dung nhu sau:

Tap | néu 1én nhimg khai niém, nhiing quy luat co ban cla hoa
hoc hitu co nhu ly thuyét vé lién két, cac hiéu Gng, khai niém vé lugng
t0 hitu co, tac nhan va cac loai phan Ung hiu co v.v.

Phan ly thuyét nay ap dung vao phan chic hitu co dé du doan
loai phan Gng, kha nang phan (g, hudng phan iing, co ché phan (ng
hitu co.

Tap II, Il trinh bay céac chiic hitu co bao gém cac hop chat
hitu co mach hd, cac hop chat hitu cd mach vong (k& ca di vong).

Trong dé néu Ién phuong phap diéu ché, tinh chat ly, hoa cla
cac chlc, co ché cla phan (ng hiiu cg, dic biét luu y dén cac phan
g hitu co tao nén cac san pham hoa hoc (hitu cd) phuc vu cho nén
kinh t€ qudc dan.

Cac tac gia da budc dau ap dung nhimg khai niém, nhiing quy
luat co ban vé ly thuyét hitu co d& cho ngudi doc suy luan dudc huéng
phan (ing, su tuong tac gilta cac chat trong phan (ing hiiu co.

Tap IV trinh bay cac phuong phéap vat ly dé xac dinh cau tric
cac hdp chat hitu co, xac dinh cac chat trong hén hop cac hop chat
hiiu co.

Cuén Hod hoc Hiu co nay cb thé dung lam tai liéu hoc tap,
tham khao cho sinh vién, nghién c@u sinh nganh hoa, cac nganh cb
lién quan dén hoa hoc va cac can bd lam viéc trong linh vuc hitu co
cling nhu céac linh vuc hoa hoc khac.

Chung t6i mong nhan dudc va xin chan thanh cam on nhiing y
ki€n dong gdp clia ban doc.

Ch{ bién
GS. TSKH. HOANG TRONG YEM
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Chuong 1
HYDROCACBON

Hydrocacbon 1a tén chung cua cdc loai hop chit hitu co trong thanh
phan phan tr chi chita hai loai nguyén t6 1a cacbon va hydro. D6 1a nhiing
hop chat hitu co don gian nhat.

Trén co s& ciu tao hod hoc, c6 thé phan cdc hydrocacbon thanh nhitng
loai chinh sau day:

Khi mach cacbon trong phan tir 1a mach hd, c6 céc loai hydrocacbon
no tic ankan, hydrocacbon khong no chita lién két do6i tdc anken,
hydrocacbon khong no chita lién két ba tic ankin. Khi mach cacbon 1a mach
vong, c¢6 cac loai hydrocacbon vong no tic xycloankan, hydrocacbon vong
khong no chia lién két doi titc xycloanken, hydrocacbon vong khong no
chita lién két ba tiic xycloankin, hydrocacbon thom chita nhan benzen trong
phan tit ¢6 ba lién két doi lién hgp, hydrocacbon thom da vong.

1.1. ANKAN

1.1.1. Day déng dang metan

Ankan thudc loai hydrocacbon mach hd, trong phan t& chi c6 céc lién
két don C—C va C-H nén goi la hydrocacbon no, hoac la parafin, c6 cong
thac phan tir C.Honsz (n > 1).

Khi n = 1, d6 1a hydrocacbon no don gian nhat CHa, goi la metan;
n =2, ta c6 etan C;He; n = 3, c6 propan C3Hg; n = 4, c¢6 butan C4H;o, v.v..

Nhu vay, mdi khi n ting thém mot don vi ta dugc mot hydro-
cacbon no mdi, chi khdc chit ding truéc né mot nhém metylen CHo.

19

Toan b0 cdc hydrocacbon no mach hé khac nhau trong thanh
phan phan ti béi mot boi s6 cdc nhém metylen, hop thanh mot ddy dong
dang metan.

1.1.2. Péng phan

Bit dau tir butan C4H ;o xuat hién dong phan mach cacbon:
CH;—CH,—CH,—CHj3 CH3—ICH—CH3

n-butan CH; isobutan

Khi n = 5, CsH)» ¢6 ba dong phan:

CH;
I
CH;—CH,—CH,—CH,—CH; CH3—(|ZH—CH2—CH3 CH2—|CH2—CH3
n-pentan CH3; CH;
isopentan neopentan

n = 6, hexan C¢Hy4 ¢6 nam dong phan; n = 7, heptan C;H;6 ¢6 chin
doéng phan; n = 10, decan CjoHa, ¢6 75 d6ng phan; n = 12, dodecan Ci2Hag ¢
355 d6ng phan; v.v..

Nhu vay, khi s6 nguyén tlir cacbon trong phan ti tang 1én, thi s6 dong
phan c6 thé c6 ciia cic hydrocacbon no sé tang 1én rat nhanh.

1.1.3. Cach goi tén

1.1.3.1. Cdch goi tén théng thuong

Theo cich goi tén thong thudng, bon chat dau day déng ding mang
tén goi ¢ tinh chit lich su:

CH.4 metan
C.Hs etan
CsHg propan
CsHyo butan

Tir dong dang thi 5 trd di, tén méi chat xuat phat tir tén chit s6 Hy Lap
tuong ung véi sO cacbon trong phan ti:
CsH, pentan
CsH4 hexan
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C7/His heptan

CsHis octan

CoHao nonan

CioH22 decan
V.V...

Khi tdich mot nguyén tlir hydro tir méi phéan tir ankan s& thu dugc mot
gbc hydrocacbon no tuong ting, cac goc hydrocacbon no c¢6 tén goi chung 1a
ankyl. Tén cu thé mbi goc xuat phat tir tén clia ankan twong ting, nhung déi
dudi an thanh yl. Thi du:

CH;— metyl ; CHs—  etyl
C;Hs—  ¢6 2 dong phan la:
CH;—-CH,—CH»- CH3—(|3H—
n-propyl CH3
isopropyl

V6i CsHy ¢6 bon goc déng phan.

1.1.3.2. Cdch goi tén hop ly
Theo cach goi tén hgp 1y, mudn goi tén mdt hydrocacbon no c¢6 mach
cacbon phan nhanh, ngudi ta chon mot nguyén tir cacbon ¢ bac cao nhét
trong céu tao phan ti, tic 12 nguyén tlr cacbon ndi v6i nhiéu cacbon khac
nhat lam cacbon trung tAm mang tén metan. Lan luot goi tén cdc goc xung
quanh nguyén tir cacbon d6: gdc nho trude, goc 16n sau, cudi cing la chit
metan. Thi du:
CH;—CH-CH3;
|
CH; trimetylmetan (con goi la isobutan)
CH3—ICH—CH2— CH,—CH3
ICH2 metyl, etyl, n-propylmetan
CH3
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1.1.3.3. Cach goi tén theo IUPAC

Nam 1892, hoi nghi Qudc t&€ cic nha hod hoc & Geneve da quy dinh mot
hé thong danh phap céc chat hitu co. D6 1a danh phap Quoc t€ Geneve da dugc
str dung rong rai trong thoi gian dai. Nam 1954, xuét hién danh phap Qudc t&
méi goi la danh phdp ITUPAC “International Union Pure and Applied
Chemistry”, c6 nghia 12 “Hiép hoi Quoc t€ vé Hoa hoc thuan tuy va Hod hoc
ting dung”. V& thuc chét, danh phap ITUPAC khong phai hoan toan méi, n6 chi
stra chita, b6 sung va hoan thién thém nhitng quy tic ctia danh phdp Geneve
cho phit hgp vé6i tinh hinh phét trién ctia ho hoc hitu co hién dai. Do d6, danh
phap IUPAC ngay cang dugc st dung rong rai hon so vé6i danh phap Geneve.

Dai v6i hydrocacbon no, tiic ankan, danh phap TUPAC dé ra mot s6
nguyén tac nhu sau:

1. Giit nguyén tén goi cdc ankan thang khong phan nhanh theo céc tén
goi lich st va tén goi xudt phat tir tén chit s6 Hy Lap.

2. Gilt nguyén tén goi mot s6 ankan c6 cdu tao iso hoac neo nhu mot
s0 ankan sau day:

(CHs3),CH—CH; isobutan

(CHj3),CH—CH,—CH; isopentan
(CH»),C neopentan
(CHj3),CH-CH,—CH,—CHj3; isohecxan

3. Dai vé6i cac ankan phan nhdnh khac, trude hét phai chon mach
chinh. Mach chinh 14 mach cacbon dai nhat. Thi du, trong ankan sau day:

| _ CHy—CH-CH>-CH-=CH,@
CH;  'CH,!

mach chinh nim trong khung ch4m gém 6 nguyén tir cacbon.

4. Hudng danh s6 thi tu cacbon trong mach chinh dugc chon lua sao cho
céac s6 chi vi tri cdc mach nhdnh 1a nho nhét. Néu khi danh s6 thit tu dau nay va
du kia cta mach chinh, ta dugc cdc s6 khac nhau thi phai so sanh ching va sap
x€p theo trat tu ting dan. Céc s6 trong mot day dugc coi 1a nhd nhat, khi trong day
d6 ¢6 so trudc nhd hon so véi s6 tuong ting trong day kia. Thi du:

2,3,5 nho hon 2,4,5;
2,7,8 nho hon 3,4,9;
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Nguyén tic d6 dugc dp dung khong phu thudc ban chat cac nhém thé.
Thi du:
6 5 4 3 2 1
CH3—|CH—CH2—|CH —lCH—CH3
CH; CH, CH;
2,3,5-trimetylhecxan (khdng doc 2,4,5-trimetylhecxan)

5. Néu trong mach nhdnh lai ¢6 nhdnh nhd thi cling phai danh s6 thit
tu trong mach nhanh bit ddu tir nguyén tlir cacbon dinh vao mach chinh
(mang s0 1, c6 hoa tri tu do). Thi du:

5 4 3 2 1
CH;—CH,—CH, -CH,—CH-
H;
1-metylpentyl

6. Khi goi tén ankan phan nhdnh, c6 thé goi tén céc nhdnh hodc theo
trat tu ABC hodc theo trat tu ting dan tinh phiic tap ctia nhdnh, cu6i ciing 1a
tén cta ankan tuong tng véi mach chinh. Thi du:

CH; CH;

1 2 3 4 s

CH— CH-CH,-CH,—CHj3
13 12 11 10 9 8 7| 6 5 4 3 2 1
CH3—CH2—CHz—CHz—CHz—CHz—CH—CH2—|CH—CH2—CH2—CH2—CH3

CH
CH; CH;
5-isopropyl 7-(1,2-dimetylpentyl)tridecan

1.1.4. Phuong phap diéu ché

1.1.4.1. Phuong phdp gi&t nguyén mach cacbon

a. Khir cac dan xuét ctia hydrocacbon

Trong phuong phdp ndy, c6 thé ding cdc chat ddu 1a cdc dan xuét khac
nhau ctia hydrocacbon, nhu céc din xuét halogen, cdc ancol va c6 thé ca céc
axit 1a nhitng chat rat kho khu. Con tdc nhan khir 1a axit iodhydric HI. Nguoi ta
thuong dung axit iodhydric dac (~80%) & nhiét do 180 + 200°C c¢6 mat
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photpho d6. Phan ting thuong ti€n hanh trong 6ng thuy tinh han kin. Khi dun
néng, HI bi phan ly thanh hydro nguyén tt méi sinh ¢6 kha nang khir manh:
2HI —> 2H + L,

Con chat dau thi chuyén qua san pham trung gian la dan xuat iod va
chat nay lai bi khir & nhiét do cao hon thanh hydrocacbon no. Thi du, d6i véi
ancol, qué trinh khtr dién ra nhu sau:

R-OH + HI — R-I + HOH

R-I + H. — R-H+ L,

Vi du:
CH3—CH2—CH2—CH20H +2HI — CH3—CH2—CH2—CH3 + HQO +1
ancol n-butylic n-butan

Su ¢6 mat cta photpho d6 trong hén hgp phan ting lam tang kha nang
khir hod ctia HI. Photpho tic dung véi iod hinh thanh tao ra photpho triiodua
va chat nay lai tic dung vé6i H,O téi tao HI:

Ngoai tdc nhan HI ciing c6 thé dung nhiéu tac nhan khac cho hydro
mdi sinh nhu kém hodc hén héng natri trong HCI.

b. Khir cac hydrocacbon khéng no

Trong phuong phdp nay, cic chat dau l1a nhitng hydrocacbon khong
no, ¢6 chia lién két doi hodc lién két ba trong phan tir. T4c nhan c6 thé 1a
nhiéu chat khir khac nhau, nhu HI, nhung & day c6 thé dung hydro phan tir
trén xtc tac ¢6 hoat tinh cao nhu kim loai platin va paladi. Khi c6 mat cac
kim loai nay, phan ting khir c6 thé tién hanh dé dang ngay & nhiét do thudng.

Phén ting khir céc hydrocacbon khong no bang hydro ¢6 mat chat xdc
tac xay ra nhu sau:

R-CH=CH-R’ + H, —N_ R_CH,—CH,—R’

R-C=C-R’ + 2H, -5 R-CH,~CH,-R’
1.1.4.2. Phuong phdp tang mach cacbon

a. Téng hop hydrocacbon tir CO va H:

Tdong hgp hydrocacbon tir CO va H, trén cac chét xidc tdc Co, Fe do
Fischer - Strop phat hién tir nim 1926 theo so do sau:
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