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Construction of a Rotating Cylinder Viscometer and Measurements of

Intrinsic Viscosity of High Molecular Weight Polystyrenes

Tohru TAKAMATSU
Makoto FUKUTOMI
Tsutomu HASHIMOTO

A high-precision rotating cylinder viscometer capable of working well on electromagnetic induction at
very low shear stress (~10-4 dyne/cm2) has been constructed.

With this viscometer intrinsic viscosity of high molecular weight polystyrenes (M=5x105~1.6x 107)
has been determined to the accuracy of +£1% in benzene at 30°C and in trans-decalin at @ temperature,

respectively,
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Fig. 3 The schematic diagram of the rotating
cylinder viscometer.
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Flg 4 The linear relationship between 24 and
2. Benzene at 30°C was used as the
non-Newtonian test liquid, and measure-
ments were made with the rotor of 12

mm in diameter.




Table 1 Comparison of relative viscosity meas-
ured with the rotating cylinder vis-
cometer and the ubbelohde capirrary
viscometer, The test samples are two
solutions of low molecular weight
polystyrene in benzene at 30°C

Relative viscosity 7rel

Rotating cylinder vis- Ubbelohde
Lu =) cometer caplrarry
5R.P.M 10R.P.M 50R.P.M viscometer

Solution 1 1.4471 1.4480 1.4463  1.4475
Solution 2 1.1632  1.1639 1.1647 1.1659
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Fig. 5 Plots of el against shear rate for FF37
(Polystyrene, My =1.34x107) in benzene
at 30°C.
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Fig. 6 Viscosity data for FF37 (Polystyrene—
My=1.34x107).  Measurements were
made with benzene as solvent at 30°C.

Table 2 Intrinsic viscosity data for high mo-
lecular weight polystyrenes in trans
decalin (§) and in benzene at 30°C.

trans decalin (8) benzene 30°C

Sample My x16°¢ [nlu*  (g)e¥ (g% Ly)e¥
o/ @/ @/e) (d0/e)

S5-1 0.72 0.68 — — —

FF-8 1.23 0.92 — 2.93 —

S-3 1.75 1.07 — — —
FF-33 2.42 1.23 — 5.21 5.05
S5-4 3.23 1.53 — —_ 6.30
FF-10 3.63 1.60 -— 6.98 7.05
FF-35 5.53 1.82 - — 9.30
FF-31 7.62 2.23 2.23 (10.1) 11.7
FF-36 9.72 (2.35) 2.52 — 15.2
FF-37 13.4 — 2.88 = 19.7

S5-7 16.0 — 2.99 — 22.8

* ()y and (%)g is the value of intrinsic viscosity
mesured with the ubbelohde capirarry viscometer
and rotating cylinder viscometer, respectively.
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My for Polystyrenes.: (O, @) indicate
data points determined with ubbelohde
type and the rotating cylinder viscometer,
respectively.
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