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Mechanical Degradation of Polymers in Dilute Solution.
The Influence of the Mixed Solvents II.
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Abstract The mechanical degradation of poly(a-methyl styrene) in several mixed solvents
(chlorobenzene-n-butyl aleohol, chlorobenzene-sec-butyl alcohol, chlorobenzene-Kerosene, chloroben-
zene-methylketone. ) was studied using the capillary flow method.

The velocity constant of scission reaction (X) and the limited degree of polymerization (g) were
compared at the same value of (), which is considered as the parameter of molecular dimension
of polymers in solution. As results, (K) did not change much, even if the species and the volume
fraction of poor(non-) solvents changed, while the value of (g) changed according to the species
of poor (non-) solvents and the value of (7). these results were discussed.
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Fig. 1 A cross-sectional view of the degradation
apparatus.
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Table 1. The Value of @ and K in each mixed
solvent(parameter to transform (3] to M,)

Volume fraction

Solvent of poor solvent a Kx10¢
chlorobenzene.n- 0. 000 0. 692 1.5
Butanol 0.013 0. 647 2.30
0. 230 0. 594 3.96

0. 310 0.572 4.29

chlorobenzene.see- 0.013 0 665 1.17
Butanol 0.23%0 0.640 2.14
0. 310 0.615 2.25

chlorobenzene- 0.333 0.622 8.07
Kerosene 0. 500 0.619 2.85

0. 606 0.582 2.58

chlorobenzene. 0.333 0.637 2.75
M.E. K. 0. 666 0.572 5.99
0.714 0. 524 8.25
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Fig. 2 Falling off the molecular weight with the
same reaction time at various concentrations of
polymer.

Temp. =25°C, Mm5 2x10%, shear stress 4.8lg/em’
Falling off of molecular weight(y,»/¢)
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Fig. 8 Intrinsic viscosity for various mixed solution.
A: Chlorobenzene-n-butanol solution
B: Chlorobene-sec-butanel solution
C: Chlorobenzene.kercsene solution
D: Chlorobenzene-methylethylketone solutios

d-benzene—n -Butanol solution

481 g/ ant

{ ; 10
Amction tme ( sec 2 10°)

Fig. 4 The variation of molecular weight with
reaction time. sample M. W. =5 2x 108,
Temp, 25°C, polymer concentrationm=0.02g/100cc
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Fig. 5 Scission number plotted against reaction
time (calculated from fig. 4)
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Fig. 6 Scission number vs. scission

(calculated from fig. 5)

velocity

Velocity constant of scission reaction K. and limited degree of polymerization g.

Solvent

Volume fraction r=4.81

kx10° gx107¢
(g/cm®) 5.14 7.23 4.81 5 14 7.23

Chlorobenzene-sec-Butanol 0.000 143 155 332 116 117 0.8
0.013 13.26 14.2 32.0 1.2 1.23 0.93
0.23 12.4 14.2 3L.3. 139 1.43 1.01
0.31 12.4 12.1 29.4 1.48 1.45 1.65
Chlorobenzene.n-Butanol 0.013 137 156 81.2 129 122 0.84

0.230 13.2 148 29.1 1.43 124 0.97
0310 12.2 1335 269 1.43 134 0.9

Chlorobene-Kerosene

0.333 124 5.3 30.2 1.5 1.36 1.3

0. 500 11.3 14.7 28.2 1.69 L4 1. 40
0. 600 10.9 12.6 26.9 1.82 1.59 145
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Fig. 7 Relationship between limited degree of
polymerization(g) vs. parameter for dimension
of polymer molecules in solution and velocity
constant
Temp. 25°C
®: Clhlombeniéne-n-bumol eolution
% :Chlorobenzeme~—sec-butanol solution
A : Chlorobenzene—kerosene solution
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Table 3. Parameters of interaction energy between
molecules of poor (mon-) solvents and good
solvent, and between polymer unit and solvent

molecules.
chlorobenzene- Iso-propylbenzene
poor so[vents -solvents¥
AHY aH

M.E. K. (—)0. 0261 {=)0.2704
Kerosene (+)0.0412 (—)0.0161
sec-Butanol (+)0. 2601 (+)0. 0324
#-Butanol (+)0.1378 (4+)0. 0160
chlorobenzene (—)0.1890

&) dH=+(VH,— VHn)’
where; H,, and H,, are heats of vaporization of
each pure solvents at 25°C
b)-Considered. as the unit of polymer molecule.
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