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Abstract

An attempt has been made to determine the draining effect and the unperturbed chain
dimensions of cellulose acetate in acetone from its frictional properties. The solution viscosity
and sedimentation coefficient s have been measured on the seven cellulose acetate fractions
having the acethyl content 55.5% and the ratio of the weight-to number-average molecular
weight M,/ M, of 1.2~1.3. The partial free draining parameter X deduced by use of various
methods is always less than 2. The unperturbed chain dimensions A has found to be 1.72 x 10-*
cm from the molecular weight dependence of the friction coefficient £ (method 2J), where the
draining effect and non-gaussian .nature of the chain are reasonably taken into account. The A
value thus obtained is in fairly good agreement with the most reliable value estimated in the
previous paper.
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Table 1 Results of viscosity and sedimentation measurements with cellulose diacetate in acetone at 25°C.

Polymer code M, x10-*" <S’>}z”.2 (7] Sox10 &, fww P X -
(10~%cm) (cm3/g) (cm) (10-%cm) by method 1E by method 1G

EF 3-2 2.42 166 29 5.28 24.3 341 277 0.36 0.50

3-3 3.76 190 46 6.26 43.8 447 3.18 0.44 0.68

35 5.90 218 85 731 65.1 601 372 0.32 1.10

36 75 234 104 7.67 68.3 733  4.23 0.27 2.10

3-10 11.1 252 160 9.80 1039 843 432 0.27 2.40

3-13 15.9 290 217 11.58 169.1 10.22 4.64 0.32 5.00

3-15 249 338 277 12,5 1875 14.82 6.31 0.27 —

(av.0.32) (av.1.96)*2

*! by GPC in THF at 25 £ 1°C, ** calculated by use of Eq. (6) from M., * except for the value on the
sample 3-15

25

20
§ 10
g
N
55 3 m * 10 100
e 10" /g/om’ M.-10
Fig. 1 Plot of 1/s against ¢, according to Eq. Fig. 2 The molecular weight dependence of the
(3), for cellulose acetate fractions in sedimentation constant s, of cellulose
acetone at 25°C. acetate in acetone at 25°C.
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T35, (15) AAFIHL TFEL 72 X ofEizx Table 1 DEIHiTRT, X=0.27~0.44 (F#50.32)
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(3E Schulz—Zimm BESHHEH -, Mo/M the Flory’s parameter P, defined by Eq.
125£0.04 THB L L1, ZDOHED q;, 120.98 T (16), for cellulose acetate in acetone at 25°C.
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Table 2 The draining parameter X, evaluated by use of various methods,
cellulose acetate in acetone at 25°C.

method 1A method 1B method 1E method 1G

0.52~4.0(1.45)" 0.660.26)* 0.27~0.44(0.32)* 0.5~00(1.96)*

*' number in bracket denotes the value when a, is taken into account
*2 number in parenthesis means the average value
*3 number in parenthesis is the value averaged except for the sample with X =0

4.2 FEEEHOLHN
PR L WRE T — 2 X FIHT 5 LIEEESOE D A ¥RETES, 22T A 12 2l) XTEHX

h%o
A=6”2(<52>0/M)”2. (21)
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ZZT
” ((S8%02/M,)"?
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A =6"2({S%,,, / M)V (= A), 1y
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H 5, E o o
AR TR L BEHCH T 5 g0 (20.91 THB, =
(22) K43 Cowie-Bywater”\ic & -~ THU b R e & &
A~ T %, 22) RI Y buw/n M 1t Mi27 v T 5 s s s
=y + (Cowie-Bywater 7 = v F) » MY*=0 iz %13 s ' M10
BEH LD Auw Tisbb A BRETE S, Bt ¢ [
AE—A TP VBREHTHIOBDT Ry bR {4} o
Fig. 5a IWRd, 77 » MUREEMRECED, 4L { foo S - 5
h A=111x10"cm p» B Hht, Tabled i, Bt > r
Table 3 Unperturbed chain dimensions A of cellulose % I \ 2 7 3
acetate (DS =2.45) in acetone at 25°C. L
Fig. 5 a) Plot of (&,,/ 1)/ M35 against

5
MJ3 (Cowie-Bywater piot), according to
(

The most reliable value® A x10%cm 8
A, x10-%cm method 21 method 2] ;Esqc ‘22), for cellulose acetate in acetone at
___b) Plot of (&, ./ %)/ _g's+0'5a’+a5gainst

1.84 111 1.72 MQ5-15a:(Kamide-Miyazaki (1) plot),

according to Eq. (24), for cellulose acetate
in acetone at 25°C.
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