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Katsumasa KaNEko, Shin-ichiro IsHipa, Yukio Hosokawa and Kumiko Kawar

Abstract

One of the authors, K. Kaneko, proposed in the earlier report to measure the viscosity and
diffusion of acetone solution of phenolic resins as a method for molecular weight estimation.
In this case, when the area mean of diffusion coefficient D, is used, there exsists the following
relation between D4 and ¢, the specific volume of solute in solution :

¢+ Dy =const.,
therefore (7)=KM"5
is derived. Though the average molecular weight gained from D4 and ¢ generally falls between
M, and M., there are some reports that the index to M rather increases when M is given as
number average. Tobiason et al. suggest the influence of solution conditions, and we find in
addition the index increasing phenomena in case of polymolecularity increases with molecular
weight.
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Table 1. Viscosities of aqueous solutions of glucose and sucrose at 20°C

Glucose Sucrose

¢ ny @ by (14) c nr @ by (14)
1.00 1.027 1.05 1.00 1.026 1.01
2.11 1.062 1.10 2.00 1.054 1.02
4.63 1.131 1.00 4.85 1.141 1.01
10.20 1.316 0.94 9.98 1.329 0.99
15.72 1.619 1.00 14.78 1.570 1.01
20.14 1.901 0.99 20.10 1.917 1.01

24.03 2.216 0.99
Table 2. Viscosities of aqueous solutions of xylose and maltose at 25C
Xylose Maltose

¢ (mol/) 70/ 7 o by (14) | ¢ (mol/D) 70/7 @ by (14)

0.095730 0.968 0.889 0.006305 0.994 (1.112)
0.18612 0.937 0.898 0.044895 0.962 0.987
0.19637 0.934 0.892 0.097604 0.917 0.989
0.27356 0.908 0.892 0.12398 0.894 0.994
0.44546 0.850 0.894 0.15109 0.871 0.993
0.17387 0.852 0.991
0.22598 0.807 0.996
0.25272 0.784 0.999
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Table 3. Specific volumes and viscosity-diffusion molecular
weight of ammonia catalytic phenol resins (acetone soluble)

Reac(t;)ilr'll)tlme @ D/ D MVDm
0 1.55 1.22 300

35 1.64 1.31 550

105 2.44 1.44 950

140 3.49 2.36 2500

—125—



126 ERAFETHEMMCE 12%1%5 1979

X5 A —E ARG & 3L 50Tk, @ ik Myp, D04 RIHEATEZ Licisd
B, Myp, TRIED 0.2 BAEICI8 %,

1%:i, Kamide, Miyakawa'9 i3+ EBEL 2L/ £ 5 v 7 BIRCH L TR L 5 iR 2 H
Twb, 7+t vIERK, 30C. BEFBERRTLALILRPLNTH D,

(7)=0.0813M2% 690< M, <2600 for high-ortho

(7)=0.631M%%, 370<M,<28000 for random

BEHn FRY E-IBETYH, M—EOSFFREICL 2 RHHEIVPIFNIE « DEBIH /P
WX ENRFHEIND, bhbho /s £5 v 2 IR THRT S, BREIEKR7 =/ -1 Bif§0 5
FEHEEEYRELCHREFORK 4 LRROHETHE L. DTH S, Table 4 BEORH—
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Table 4. Specific volumes and M, by vpo of novolak resins

Sample 1 Sample 2
Fraction

® M, D/ Dy ® M, Dp/Dy

1 2.65 2040 1.20 2.57 1810 1.24

2 2.27 1350 1.15 2.38 1550 1.26

3 2.06 980 1.14 2.28 1260 1.21

4 1.76 810 1.08 2.06 870 1.16

5 1.63 570 1.13 1.87 620 1.08

6 1.52 410 1.06 1.75 510 1.21

7 1.35 330 1.09 1.68 360 1.12

Table 5. Viscosity and diffusion of resol-type resins in acetone at 25C
Reaction time Dy X108 D4X 108

(min) i (cm/sec) (cm/sec) Dm/Da Mypy, Myp,
35 1.52 15.70 10.85 1.45 180 530
60 1.75 13.45 8.35 1.61 240 1010
75 1.97 12.95 7.30 1.77 240 1350
90 2.03 12.20 6.00 2.03 280 2340
105 2.25 11.55 5.30 2.18 300 3060
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