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Telomerization of Vinyl Acetate with Chlorinatel Hydrocarbons

By Jyong Sup Shim and Suck Joo Hong
Department of Chemical Engineering, College of Engineering. Seoul National University

The telomerization of vinyl acetate with carbon tetrachloride, chloroform and monochlorobenzene
were investigated with respect to the synthesis of those telomers, properties and molecular weights
of the formed telomers, and reaction mz2zhanisms. Viny! acetate reacted- with carbon tetrachloride
and chloroform to form telomers at 70—90°C and 60—70°C, respectively and it formed polymer
with monochlorobenzene, As a chain transfer agent, carbon tetrachloride was more effective than
chloroform. In the telomerization of viny! acetate and carbon tetrachloride:

1) The average molecular weight of the telomer decreased as the mole ratio of carbon tetrachl-

oride to vinyl acetate increased. The optimum conditions for the highest yield of the telomer

were as follows:

Mole ratio of carbon tetrachloride to vinyl acetate : 2.5

Reaction time : 20 hours.

2) As the reaction proceeded, the refractive index and average molecular weight of the telomer
increased rapidly in the first 10 hours but the increase was slow through the next 10 hours, so
that, the average recurring number(n) of taxogen in the final product reached an almost

definite value, ie., 3.

The telomers formed in the telomerization of vinly acetate with carbon tetrachloride and
chloroform turned to brown color in the air due to decomposition or polymerization.
The suggested telomerization mechanism was supported by the hexachloroethane detected in the

course of reaction.
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(A) Vinyl acetates} CCl % Telomerization.
J. Harmon®%} HRX#BBro Vinyl acetate 86 ¢
(1mele)s}t CCly 153.8 g (1 mole) & %3038, el %
HHERERE B@Y S00ml. 3neck flaskof ¥
FREA PN BWA 7 # Benzoyl peroxide 0.968
g (0.004 moleX& et 70~90°C AN 158508 ¥
BA KE) 51 ERE £R%E sl
Taxogen = Telogen ¢ "'mole It ® *j2i>}43 =
E #8 XRAMNE @b @A-8 Hks K
Ao ol ANERS Hattd 3¢ XA P
Tase {
Telomerization of Vinyl Acetate with CCl,

Vinyt!e Benzo;‘rll Reaction Reaction
aceta peroxide temp. time
No. moley (mele} Prodle)’ GO (hee
1 1 1 0.004 70~9%0 15
2 1 1.5 0.004 .70~90 it
3 1 2.5 0.004 70~90 20
4 i 3 0.004 70 ~90 15
5 1 4 0.004 70~90 15

(B) Vinyl acetate &} CHCly 8| Telomerization.

% Telomer &} 88354 Bl A= 2ts) 2 R3dke)
st 2t Vinyl acetate & CCL 2! Telomerization
4 §R% Harmon 8] 5% BEANY Vinyl acetate
1mole 9 CHCl; 4 mole 2 %% (A)ef9} 2 S5k
¥ % 3neck flask o} Y EFRKEPAAN BMY
Benzoy! peroxide 0.004 mole & #Hmetd 60~70°C
AN 1585M REAA BHaY 9—1 KB £Rh

Taarx B o
Refractive Index of Reaction Mixture in Various Telomesization Systems(n%) ’
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4 A3t Vinyl acetate 5} CHCl, ot mole 3 Q
Teho] ElAAL BRE o2 #19 gl

Tame |
Telomerization of Vinyl Acetate with CHCl,;
Vinyl Benzoyl Reaction Reaction
5:" acetate gﬁ:} peroxide  temp. time
* {mole) (mole) {°C (hrs.)
6 1 4 0.004 60~70 15
7 1 2.3 0.004 60~70 15

(C) Vinyl acetate 8 CgHiCl 2| Telomerization.

A7 MANE Wl 2 1ol R o i
T KXW (A) N BY @A—g HEe Vinyl
acetate 1mole. CeHsCl 4 mole, Benzoyl peroxide
0.004 mole & 88~137°C A4 12HR KMAA Bk
B BEMt BREANE dld. e RABE
A Telomer & A4 x skt
2. BEERWRY RUAMA CLCly 2 R
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BERAA AENHEELE 0. MY 183°CCr
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Run No. Vinyl acetate-CCl,; Vinyl acetate Vinyl acetate
’ \ -CHCH, - Cl
Reaction time (hrs.) 1 2 3 4 5 6 8
0.5 1.4508 1.4341 1.4443 1.4460 1.4459 1.4383 1.5041
1.0 1.4520 1.4367 1.4447 1.4482 1.47 1.4412 1.5092
15 1.4532 1.4395 1.4510 1.4501 £.4504 1.4430 1.5115
290 1.4551 14411 1.4555 1.4521 1.4529 1.4446 1.5136
2.5 1.4580 1.4450 14565 1.4542 1.4545 1.4453 1.5158
3.0 1.4612 1.4480 1.4585 1.4561 1.4571 1.4465 1.5176
38 1.4631 1.4513 1.4610 1.4575 1.4584 1.4488 1.518¢
4.0 1.4649 1.4541 1.4620 1.4591 1.4584 1.4508 1.5210

|
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1.4723 1.4743 1.4668

P 1A ]

1.5215
1.5215
1.5215
1.5214
1.5208
1.5208
1.5207
1.5203
1.5202
1.5206

212 BRY KENRE NMos AHEE fikcs 3t B7%NA Fig. 13 Jot.

15300

15200

151004

15000

143008

14700

1.4600

.—«-—-\wa

R 1t 3 ¢ 5 6 78

;‘13 t‘I 12 1.3 e 13 16 17 18 19 2 @

—Reaction time (hrs.)
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(A} Telomer & Hp

(> %I, Run No. 4 slol RREBAM % 3RS
Wt NEW 3688g & ARHA 24% £ 250ml
claisen flask A Y2 KB Vinyl acetate el #4
+ Bk B3t CO, gas & BASAN 4k Lol
A &&S A gAct. KRE Vinyl acetate s} CCl,
£ 200 mmHg 38~45°C o4 A Wlislo 117422 &
& iR RELRH(Telomer) & o191 c},

#12 £f2) Run No. £# FRERMAR Y 4§
4ME EiRet A2t HEL Kigden, 1 £RE
E&Hd s ENs 2

TaeLe §

Separation of Telomer from Reaction Mixture of
Viny! Acetate and CCJ,

Reaction Distillate*

Reaction mixture (mixture of Separated
Run No. time used for upreacted telomer
(hrs.} separation V.A. and )
(g} CClY (v
3 34.60 19.35 1525 .
] { 6 42.94 1679 (ST
15 39.10 11.90 19.20
3 806.15 61.87 18.28
2 { 6 75.11 §0.95 24.16
il 33.05 18.32 14.73
3 28.64 19.10 9.54
3 { 6 66.88 38.26 28.62
20 101.05 * 59.02 42.03
3 36.88 25.14 11.74
4 { 6 35.27 24.82 10.45
15 2943  20.25 9.18
3 51.44 38.16 6.74
5 { 6 41.70 34.84 6.87
15 50.00 44.00 6.00

(1) V.A.: Vinyle acetate

(2)* The amount of distiilate 15 the differences
between the reaction mixture and separated telomer.

(3> The amount of Benzoyl peroxide ¢s not counted.

(ii) 1, Run No. 64 91994 K& Bstie 53RN0
A RBEH 54.60g & BEAY FHE G {H—4
FEL 2 200 mmHg  32~40°C o) A *RE Vinyl
acetate o CHCl; o} Biistn ®7)7F 4 B#e #
R HE(Telomer) 7.70g & A3l 6 KEHBMR
Ml Btz F—3t Fke Ksldeo 2 RS
BrasE g RY G P

Telomerization +§ Bgg W 9

Tasie ¥
- Separation of Telomer from Reaction Mixture of
Viny! Acetate and CHCl,

Reacti Reaction ;)istillate“f
eaction mixture mixture o
Rur No. time used for unreacted Separated

{brs.} separation V.A, and ‘clomer (2}
(@  CHCly (g
3 54.60 46.90 7.70
6 6 48.50 36.40 12.10
15 31.80 16.90 14.90

(D) V.A.: Vinyl acetate
(2)* The amount of distillate s the differences
between the reaction mixture and separated telomer,
(3) The amount of benzoyl peroxide is ot counted,
Gi) 3% 1(O) A Q14 REEBAG: # 12 BRITLS
AZY 100.00¢ & BESE W2 (D) Gidet R—g
Fikez 200mmHg 35~90°C 4N FFH Vinyl
acetate 2t GHCl o} /BB 15¢ o) whaat Mk
HEAHE Ao},
(B) *MikTiER et 7R g
Vinyl acetate-CHsCl % RE£RHL Bt a
fit. KEE4£ R ¥ (Telomer) 0.3~0.5 g & Benzene(JLE
0.882> 25¢ce ol o AMBTEES WENY Fyyt
BE chERA &80 @t ol
_ 1000-%-¢
= 4T G
q44 M 41
k; Benzene 9] G T (5.12)
g Belel BEG)
ATr; B ABBTE
G Y BER@
Db ke 2 pEd SRS BAS 38 &Y
3t e,

TasLe W
Average Molecular Weight of Various Telomers
Reaction Average molecular Average
time weight of telomers recurring
(hrs.) r— number of
after after final  taxogen in
Run No. 3hrs.  6lrs.  product telomer(n)*
1 402.3 419.2 439.2 3
2 405.3 414.8 432.8 3
3 403.9 400.1 421.3 3
4 403.0 405.0 408.0 3
5 387.¢ 288.0 396.0 3
6 470.0 492.3 497.0 4
7 — — 625 8

¥ n; Recurring number of taxogen differs from

degree of polymerization in ordinary fugh polymer
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o W2+ BRERHY STRED WEE BR
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Pig. 3—Relationship between the mol-ratio
[CCl, (mole)/vinylacetate {mole}] and the
molecular weight of final products in viny)
acetate-CCly telomerization

5. &£k Telomer 2 #&RO| RN3}O{

(i) Vinyl acetate-CClh R Vinyl acetate-CHCly %
Telomer ¥ Fod FEo)vt Methyl alcohol, Ethyl
alcohol, Acetone, Benzene, Xylol, Methyl ethyl
ketone, Pyridine 4l & ¢4 &\,

Gi> H;S0,, HCl, HNO, %2} 5%8# % NaOH,

KOH. Na,CO; %2} 5% Alkali is-l thtte] oM
e}

Gi) & Telomer & XFpA £ HKilHd
AWt =g BESC BeoR: Pt

Telomer £ RMM0l NEl MAS

A@RA U142 Vinyl acetate-CCly { % Viayl
acetate-CHCly & Telomerization -2 Radical Telo-
merization o) 22 Telomer 45 MNE 53 3ol
FERs 3 eba Rt

1. Vinyl acetate-CCly & Telomerization.

0
® (CHCO0—2CHCL

AW Benzoyl peroxide ot MA M) o] Free

)
radical C¢HsC<0 7 %R 2 o] Radical £ Solvent

ol CClL o EEstsd CClLiAdA Cl-atom & = obo}
BXxE TEIA A+
(i) CeHy ¢° ica C.H.c’o ++CCly
ii - .
Ko T No-c1
H£R3 Free radical -CCly= vinyl acetate 8} K

1 L L " 2
L] 1 2 1 L S 6

A mats

¥sio] Propagation o) fi{ER ).

€ii) +CCly+CHz2=CH'0-COCH3y—CCly(CH,- -CH-
OCOCHyp - 97| 4 %1% Free radical & <4 Vinyl
acetate of Mo chain radical 2 £ &%}

(iv) CCls(CH,;-C(HOCOCHyp- + (»—1DCH;=CH-
OCOCH~CCly(CHs—CHOCOCHa-

9714 4 chain radical & #H & CCl A A
Cl-atom & o <o} R Telomer 7} 4R
€ ARl -CCl & &Kt ©) BN T chain
transfer o} @ Telomer £ FWEMH 1. <193
9} Telomerization o i+ kFHe CClLAY
chain transfer 7} BB LELFEEIo solvent 2
CCl, & chain transfer agent® —fsjc}. wha}A
chain transfer agent % &fko 2 #EHd WY
chain transfer 7} Qo}\} Taxogen 2] REE()7}
22 Telomer & 4§ 3.

(v) CCly(CHy~CHOCOCHy 4+ +CCL—CCly(CHy
CHOCOCH.C1+-CCl4

A7A %R} -CClye A chain initiation §
ttead A2 —$52 ME4% Termination
reaction § ¥ .27}

i) -CCly+-CCly—ClyC—CCly

2 Vinyl acetate—CHCl; & Telomerization.

Telogen CHCLy = CCly 8¢ B—3t4 Free radical
‘CCh# £R%7 4422 Telomer £KMME= o}
&3 3ol JRA A i}

= /0
(@) (CHyCO0); — 2 C‘H‘C\o

(i) CHl ° +CHCCHCL Y +-C0)
o- o-n ?

(iii) -CCly+CHy=CHOCOCH,3 — OCls(CH;—CHO-
COCHy-

(iv) CCly(CHy— CHOCOCHS)- +(n —~1)CH,=CHO-
COCHy—CCly(CHz~CHOCOCH)a-

() CCly(CHy— CHOCOCH )a+ +CHCl—CCl(CH
—~CHOCOCH)<H+-CCly

(vi) +CCly+-CCls—CliIC~CCly

XRERH HEl 3% % ¥4

Telomer & & 311N XKW 18 (A3 (Byst
&el Vinyl acetate 2} CCly % CHCly &= Telomer &
SR W% (O 3} ol Vinyl acetate s} CoHCl
& polymer & &R =3 CHCl & BABKMEA
ARRA 24 2% ENAN v st o1 Ran
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No. 6 % 72 #E4R¥H 5FE°] Run No. 1~5
yoh 2oz wob EABHMEAY HFe CCL
7t CHCly ue} 2202 A7gch

Vinyl acetate 8} CClL &) Telomerizationd $1°]
Ae

@l R EBIAN veots Feo] CCL/CHy=
CHOCOCH; ¢] mole l;7 3=t &3 F &2 Telomer
ARG £ W HNAA 2k Fol CClY
CH;=CHOCOCHy ¢ mole {7} 2.5, REERR) 20 BF
K2 Telomer ¢ ¥ee b4 $F. '

Gi) %1, Fig. I, #WAA v w39 E3, |
mole &l Telomerization ® $1otA RISl 10
B¥hd £ Fol 3% Telomer &) BHZE X 28 F
BT TR 2% LAfs ot KENE 10~20
B50 AMlAAE 2 Bl B RBER®
(Telomer) sh2] Taxogen & FEREE(m)E KR
303 —BHAS.

Gii) Fig. 2444 2 vhst e} CCl/CH;=CHO-
COCH, 2 mole }ust BE&ERS FT7EA Rk
= @Rez R

Vinyl acetate & CCl, % CHC); ®] Telomerization
of &3t &RA Telomer £ K&hA KoM &
g3 AW =2 HEE Y27 Rtes Mijla

Telomerization <4 Mt H% 93

E4E Kol Alcohol, Acetone, Pyridine =
44 FMiea HyS0,. HCL HNO;9 5% %
# 2% NaOH, KOH, Na;COs2) §% Alkali K¥E#
of k3t 5#H Rt

5 25} Fol CLCLot Kb &Rdcke 2
2 Telomer MK R *ohe A& ALY
Y3 Aeg ¥

222 KHEA A B BBHE HIFY X
B RS TAERRE SMKEARA BT ARE
gt
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