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Abstact : To investigate the flow properties of neat and CaCOsfilled aqueous solutions of
polyvinylalcohol(PVA ) and hydroxyethylcellulose(HEC ), the viscosity of the solutions was me-
asured by a rotational type viscometer. The aqueous solution of HEC showed a typical ps-
eudoplasticity, while PVA exhibited a near Newtonian flow behavior. When CaCO, was su-
spended in these two aqueous solutions, HEC showed more noticeable yield behavior than PVA,
In addition, filler effect on the yield stress, evaluated by the Casson plot, was more pronounced

with HEC suspensions than with PVA suspensions

M 2 Aty oz uEAFENL pseudoplasticd 2

< Wu ey aEAEA FHG Bl

rgAnREAE A% AX, ERTds o 92 FEA A AsE AT #4914
Fopl A ALEH T T, o]S9 SR B2 F YA€ ETFF FHAL 1A FEAET M
7153 ek o5 BE 8 Az olgsx b A FUHHN, 4AET 2 dAe nEA
=, 22AEA ol9o] Be HUASC] Mg EEY] FZARELR Ustd  #FE-GH(yield
A e AgEollN ZAAA Eum BAA  stres)E JERHVIE @k’ FRHL B
TS 98 $rE ZAASZ ol AgstE ®),  AAE WY o= A AesH, F dPEE
EF2FZE47, bentonite, mica, glass bead, talcE o) T-4f (zero velocity gradient)o 9] ddgHo=
olo] &ty ejme, u¥x Fde| 4gde  Bingham 3 Green' o 93 H&oz HoHY
77 2AAE Jg gegde] 38 AR HME YA FEIHA IFE F= 2dES
o] ERS metaly B4 HHEZ Y& wo  FIAY TR FH, vx, AV, AVIEES
& a8tk otk grgde FFHY Fue TIHL

58 Polymer(Korea)Vol. 11, No.1, February 1987



F8YIEA] FHY B4 e

2 % Fastd, olEHW £ B
A Hze]l 8% i Ao dAS 2ojr] "4
ZQl A7 o]}
B Aol M= A ZA (thickener) & =2 AR
%]+ hydroxyethylcellulose(HEC )2} o|® A =) %
oA <HPAZ ®o] o] &%+ polyvinylaleohol
(PVA) o] +#89 AmEAY edgon 3
MNZEE de AFES Ry

=

Hetde] 5BASe gEgHe] EAz <le

o F4o] nEAFEd A¥H o 2. g

¥g2eo] 242 Vane method™® 9 e 237
Vgt il o P F

g 1 Sith Table 12 A& wsel dagde
olgstel Ao FrEYE 7& 5
A ‘%7}21 model && A7 Aol

Bmgham model

=
of R Aoz, PHIAGEL(8V/D)} A
@83, 1.2 vy A3 7 4 e He 2
Table 1. Several Rheological Equations for Yield
Stress
Model Eqations
Bingham model 1Y =1,417 n

Buckingham-Reiner equation - ”P(W):T[l,i(%

r:%‘rﬁr]..(%/)' for 737, 3

Herschel & Bulkley model™
Casson model®

r=1,+k" 4)
th=r g % (5)

Where, 7 .wall shear stress
1, . yield stress
7p - plastic viscosity
V flow velocity in the tube
D :dameter of the tube
k . consistency
m . flow index
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Fig. 1. Viscosity of 1.5 wt.% HEC solution at four

different temperatures.
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Fig. 2. Viscosity of 15 wt.% PVA solution at four

different temperatures.
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Fig. 3. Viscoity of four PVA solutions at 25TC.
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Fig.4. Viscosity of several CaCO, suspensions of 15
wt.% PVA solution at 25T.
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Fig. 5. Viscosity versus shear stress for several CaCQOy

suspensions of PVA 15 wt.% solution at 25TC
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Fig.6. Viscosity versus shear stress for several CaCO,

suspensions of HEC 1.5 wt.%; solution at 257.
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Fig. 7. Viscosity versus shear stress for several CaCO,

suspensions of 1.5 wt.% HEC solution at 257C.
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Fig. 8. Casson plots of several CaCQ; suspensions of
15 wt.% PVA solution at 25C.
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Talbe 2. Yield Stress Values (dyne/cri) for Two Filled Systems Determined by the Casson Plot
HEC PVA
VOL.%
25TC 35 45 55 25¢C 35 45 55
25 5.80 5.52 5.24 488 0.71 0.36 0.30 0.23
30 12.60 12.25 11.90 11.42 1.69 1.10 065 0.35
35 49.00 4761 46.24 4422 3.27 2,99 2.56 1.96
40 98.00 96.00 94.09 91.20 6.55 4,12 3.27 2.79
45 207.64 171.87 147.87 12432 16.00 1250 10.20 7.80
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