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SERMHEE, -2l X _FHREH, A
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X(%) % TFAHHE:
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CoHy, +2Cl, = C,H,CL(Cl,34.6%) + 2HCI
(D

C,oH,;;CL(C1,57.2% ) + HCl
(1)

C,oH, C,(Cl1,65.5%) + 2HCI
(1)

CoH,LClL +2CL =

CoHsCl, +2CL, =

Table 1 Relationship between relative time and chlorine content

Example FO F1 F2 F3 F4 Fs F6 F7
Relative time 0 1/12 1/6 1/4 1/3 12 5/6 1
Chlorine content( % } 0 14.6 32.3 36.0 41.6 49.5 58.4 64.8

al to the numbe
Equal to the number 0 0.65 1.80 2.12 2.69 3.70 5.26 6.80

of Cl in one (Cmng)
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Fig. 1 IR spectra of CNR samples
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4) M F7 #E L 1275 cm BN
CIC—H @i zhiZ g & PVC i BTE 1250 em™'
EL ERER NP R HET, ZRE 2
B 243 e "Hb TG, AR EREEKE A, BT
ZHPH C—CLEEW, M ZE 1275 cm ™" BiE .

5)F7 %% EALF 800 cm ™' ~ 650 em™ ' AL AR
3R — K, N C—ClL IR AL BRE
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BRAE ! xof g X 4 5k - L 6 49 (ot 498 i s WO oA e Y 7
EAGTHE, LE 2. BRINTEHIAN,CNR B
AL L, 45 800 ~ 650 om ™' 75 Bl X — 4 ¥
B K, A B G B - R A I S R 3 TR
Yk CNR AR HE AL, B NR KK
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WS, R B R R CNR AR
EHEIRENEARSE A TESREEET
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Table 2 The IR absorption peaks of C—Cl bonds in halohydrocarbon

C—CI bonds trans-" {cm™') cis-*" {em™1)
1C—Cl 760 ~ 700 690 ~ 650
2¢—l 700 - 670 640 ~ 600
3IT—Cl 640 ~ 610 580 ~ 550
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o oeis- for  — €l
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+CHl1
CH3 CH]

—(fg—é-ai;ai,— CH—C=CH—CH—
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M REL, N EEK, ERPARKEARAFE, &
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AM—COOH HH . X RS BEIZE C(NR B EHK
HFRPE CNRENERZ—.
2.2 "C-NMREBERSESBRARMSHEAE-
J ik 53 47

" C- W 2L B 4 B FL 3 CNR #4740 47,
AEERSPEIAEHAEF R C—AOENLEHA,
REINZIPIVER ERALHIRS, &M
C—Cl@HEMARE M.

Tabie 3 1°,2°,3° C—Cl bonds contained in samples

Bonds of C—Cl in
ane (CoHyg)
Chemical Shift ()
F1
F2
F4
F5
F7

Total
C—Ci

1°C—Cl 2°C—Cl 3*C—C
38-43 60~65 73~78

0.29
1.00
2.03
2.34
3.91

0.32
0.54
0.42
0.92
1.91

0.04
0.26
0.24
0.44
0.98

0.65
1.80
2.69
3.70
6.80
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AU RESKN(DEMHEN,HE ®H - RR_BRATHEELEN0.65 1 C—A
S HHEEMBI W BAE RN H#HT. AR 8B 2FENBEWHRE.
FE HCl =4, RFF HOCI M4 B8, B L, BR B MFLE R, -ARE_ERITLE C—C
VIR EALE LA R cL, AESEANL,CNR HEEOE D 1.80, P ek c—a @y E, 8
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| il
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AERH cC—ClE8MMETA,UX(QWPERN " BFMRE. ERPE A, IHR4ESA
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LHEY 269, BEA LM MMBEMERC— RRIBAACHEFHAELEARSIHIC—AR, R
CL MR G),Gi), iv)F(vi) EMENENE. FREERA.
AABEBEE T -8, EXR&F C—Cli# ME 3B ES KA E CNR FHEA ™Y F7
B3 A/heeh R RIMEEERR .F5 MRS, L, CGRNEEN 680, HYTE - R
CARRCBATHEERE 0N C—C BETPRSAA AR C—C&,2 P8R
BAFABF, £ C—CEEMMMTFR.H CCAf4M PR RUFGHLEHH
> > A, LA LEFE,KIRRENEMER-E EEEEARMPTEABA,BE—1 CoH, L
B, WBHEBELN . HFE FS PEx C—CHKRIE P F-1ERKEEFEL.
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B EHEK C—C @, (—CURBILIC—C (O BAEHNISREEIE. BC=C2
g RGDS—-A Q" BTNRE,BRAKR SENE P RS E#HMEENEETNNE—
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Hliv) 5= Q' BFMAES, EREE C—A R4 H+FE8NEH FEEB25K 51.0%
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ARNERTER AR _RERFLED
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b Ex R P, C-NMR R AL i ot
BHER MNFSZEFTAHEYSEORK C—AQR
4R, ot oy B BB A 5 2 BE FL B & CNR B
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HETHERECNRB S —HRE.

GLmd BRAEFRALABRPHES AR

H:

(a)—=(i)
(1)——(1)——(1v>:

()= (vi) A HBI R
EREENR REMEBHTREMN /64
BiBI B, X — B MK WE R ke AR E,
JLERE R c—Cl B, M FR(a)—~ (i),
A (b)— (i) M (iv) , R (e)— (vi) . 158 08 J6 2L 1
ZCNRWEARZEEREMNNR 7 EEE B

BB 57 & A 0 B R R A (R 25 B9 4E  FE X
KM EERTERA —# C—Cl B4R

KRS8 1 40 4R 6 3% R D C-NMR 4
Br A EAT TEAHT , RAB N EAL RO 4T
BR Sy, HLRL N PR B R 5 I W 1L B B A X
R D BACEAL AP, th Cl H LR RBE(NR)
SGF.EERBRERA, R L, EH R
THRATTR - C—C BN C—C Fi;2)
L RR RN C—C BRI B 3 A . &
SREMCC-ERERS T HBERAERESTT
ZEBE=SARBATHEN,ERT —-FEREMN
M C—CLEE, AR SR BT B LA IR R 2 R
TEEELH: CNR 1 C1IC—C—0 1 CIC—COOH % Al
BtE R, M R BE R B CNR FIBE W B CNR 4548
“HREKAARIZA hREFHBEAE CNRBE
HEFHEEE CNRHEERR.

M C-NMR #F BEFLE: CNR BRSSP
FEEMA.MP R C—ABHLEH.EE RAEM
M- Makatr, S LK P E CNR | RN
R, C B F RS mg s .

TARBEANEARMEERFAH NR 47 F £
WS RAR BAE CNR RGN AR MR %L CNR
e HFEREREDEAES B BA HOC k.
EMTEEZHR C—CQRBURELERA —E&
#J C1IC—C—0 1 CIC—COOH HH 4 i, .
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STUDY OF CHLORINATION REACTION MECHANISM OF LATEX

YANG Dan'’, ZHONG Jieping’, LI Sidong’, JIA Demin’
(' Zhanjiang Ocean University Science Institute , Zhanjiang 524088)
(* South China Processing . Design and Research Institute of Tropic Planss, Zhanjiang 524001)
(* South China University of Technology , Material Science and Engineering College , Guangzhou 510641)

Abstract Fourier transform infrared spectroscopy and chemical analysis were applied to study the chlorination
reaction mechanism of latex. The results showed that the chlorination mechanism of latex is similar to that from
solution : (1} substituted chlorination and cyclization ( The initial substitution was created by that chlorine attacked
natural rubber molecules with concomitant cyclization reaction),(2) addition-elimination accompanied by a shiftiog
of the C—C group and (3) pure substitution. Furthermore, the production of CIC—C—0 and RCIC—COOH
groups was recorded by Fourier transform infrared spectroscopy . This is the largest difference between CNR prepared
from latex and from solution . From the ratio of primary,secondary and tertiary C—Cl bands analyzed by " C-NMR,
combined with IR spectrometry and high resolution pyrolysis gas chromatography-mass spectrometry ,the chlorination
mechanism of CNR from latex and the sequence of —Cl substitution and addition could be introduced . The structure
of CNR from latex is not as regular as CNR from solution. The main reason was that HOC] formed at the initial stage
of chlorination, and RCIC—COOH produced at the later stage of chlorination. Furthermore, a conclusion could be
deduced that the chlorination reaction takes place evenly on all NR molecules in the chlorination process in latex.

Key words Chlorinated natural rubber, Chlorination mechanism, Infrared spectroscopy analysis, ° C-NMR



