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ABSTR/ CT: Free radical polymerization of thiolacetic acid onto vinyl acetate was investigat-
ed in th: methyl alcohol medium by using 2,2 -azobisisobutyronitrile as initiator. The num-
ber-ave. age degree of polymerization were measured by gel permeation chromatography
(GPC)- rniscometric method. In addition, the chain transfer constant(Cx) was determined by
using tl = Mayo equation. It was determined to be 0.186 at 60°C. It was found that chain
transfer constant was an effective ordering factors as a forecast of free radical
polymer zation reactivity for vinyl acetate and thiolacetic acid. Therefore, it was also shown
that thiilacetic acid can be commercially used as not only a chain transfer agent for poly
(vinyl ¢ cetate) mono thiol (PVACT) but also a effective compound for thiol functional
group ir the free radical polymerization.

Keyworas: free radical polymerization, vinyl acetate, thiolacetic acid, chain transfer constant,
Mayo equation.
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Table 1. Polym ‘rization Recipe
Sample No.(DP,) Ingredients Parts
Constant parameters
Vinyl Acetate 3.485 mole
Methyl Alcohol 3.121 mole
2,2’ -Azobisisobutyronitrile 1.218mmole
Varigble parameters
A(DP,) Thiolacetic Acid 0.00mmole
B(DP,) 39.41mmole
C(DP,,) 59.12mmole
D(DP,3) 78.82mmole
E(DP,) 98.53mmole
F(DP,;) 118.24mmole
Pulse
Dampener Differental
Refractometer
Solvent
pump
Sample-sQO - L
. Injector Columns

Differential
Viscometer

Fig. 1. Block di: gram of GPC-viscometry system in-
cluding DV (diffe rential viscometer) detector.

volume2 100,.LE #X3}%ct. of2E] Fig. 29}
2o A=Ay A1:7Z7] (differential viscometer de-
tector; DV, Vis otek Model 250)9} Fig. 33} #&
B2 A271( ight angle laser light scattering;
RALLS, Viscot:k Model 600) 28] 248 F&
7] (refractive 11dex detector;RI], Viscotek Model
Y501)& 3 9733} triple detector system (RI-
Viscometer-RALLS)E& AM&3uch? EFA8:
Bz 400,000.9 IV 1.25dL/go] Za|~El#S A}
L3} univer:al calibration curve 8 ZH4) SIS

l;],_'24—27
g1 o oF
GPC-Viscome try2iol] 23t S4AY. & 43
A TG Z=tel Al FEA R RL DV 2

2] RALLS ¢ triple detector chromatogram£
Fig. 4ol UYehf dct. o] ZHEZFEH 4 F&719
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R,, R, R3 R,=Matched SS Capillary Tubing
A, B=Solution Holdup Reservoirs

Sa, Sp=Swilching Valve

P,=Solvent inlet Pressure Transducer

DPT =Differential Pressure Transducer

Fig. 2. Simplified schematic of RALLS detector.

Laser Diode(670nm)

Photodiode
Scattered Light

" Photodiode
M Incident Beam

Mirror ™

Fig. 3. Simplified schematic of differential viscometer.

o] HA (MV xmL)& #4te] universal cali-
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T A4l 1 AE Table 20] YehiSith &
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B2 ¥ 47} dlud £ “ordinary fraction-
ated polymers”2} B ¢jdl| sigdst gleo] 29 (frac-
tionation) & AA)EIA] ¥ttt BxFe TAAE A
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Fig. 4. Triple det :ctor chromatogram of poly(vinyl acetate) mono thiol(Sample No. : A~F).

Table 2. Averag: Molecular Weights and Molecular
Weight Distributi >ns of PVACT

Sampley 5 ¢ | p | g | F
No.

(DP,)) (DP,) | (DP,y) | (DP,y) | (DP,y) | (DP,s)
Code

189,00C 182,800 | 178,400 | 173,700 | 172,900 | 166,900
L |291,40C 301,500 275,200 | 306,700 | 296,900 | 285,400
MJM, | 154 | 165 | 154 | 177 | 172 | 171

]I_lw and Mn repres: nt weight and number-average molecular

=l =

weights

Z2i A20¥ q2& 19964 39
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Fig. 5. Plot of (DP_)7! versus ([X]/[M]) of poly
(vinyl acetate) mono thiol in methyl alcohol at 60C.
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Fig. 6. Plot of (DP,;)~! versus ([L]/[M]) of poly
(vinyl acetate) mono thiol in methyl alcohol at 60°C.
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NOMENCLATURE

C;: chain tran: fer constant of initiator
Cpu . chain trar sfer constant of monomer

Cs : chain tran sfer constant of solvent

F2lof A204 A2z 199643 34

Cx ! chain transfer constant of chain transfer

agent
DP, : number average degree of polymerization in
the presense of transfer agent
DP,, : number average degree of polymerization

in the absence of transfer agent
[1] : molar concentration of initiator
f . initiator efficiency
k4 . rate constant of initiator decomposition
k,  rate constant of propagation
k; x . termination rate constant
k., . chain transfer rate constant
k.1 - velocity constant of chain transfer with initi-
ator
kwy o velocity constant of chain transfer with
monomer
ks . velocity constant of chain transfer with sol-
vent
k..x . velocity constant of chain transfer with
chain transfer agent
[M] : molar concentration of monomer
M, : number average molecular weight
M,
R, : rate of propagation
R
R,

[S] : molar concentration of solvent

: weight average molecular weight

. rate of termination with coupling

. rate of chain transfer reaction

[X] : molar concentration of chain transfer agent
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