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Abstract: An aim of this study is to study the correlation between rheological properties and sedimentation of capsules in
aqueous polymer solution with low viscosity. Rheological properties of aqueous polymer solutions were controlled by
carbomer (C), acylate/C10-30 alkyl acylate crosspolymer (AC), and ammonium acryloyldimethyltaurate/VP copolymer (AV).
Small amount of polymer C solution had the highest viscosity and yield stress of polymer AV solution was higher than that
of polymer C solution in the same viscosity when the concentration of polymer AV exceeded 0.35 wt%. Each aqueous
polymer solution was tested and the results showed that as viscosity and vield stress increased, the sedimentation ratio of
capsules decreased. The viscoelasticity data also showed the same tendency in a shear stress range of 0.1 to 2.0 Pa. These
results demonstrated that the rheological properties of polymer solutions had a strong correlation with the sedimentation of
capsules. When polymer C and AV were used, there was a synergistic effect and the correlation between rheological
properties and sedimentation of capsules was very complicated. It was assumed that the characteristics of polymer structure
and interaction between polymers caused this phenomena.
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Figure 1. Viscosity versus polymer concentration of poly-
mer solutions (@: C, A AV, I AC).
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Figure 2. Yield stress versus polymer concentration of
polymer solutions (@: C, A AV, Il AC).
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Table 1. Polymer Concentration of Aqueous Polymer Sol-
utions Containing Trisodium EDTA

Table 2. Sedimentation Ratio of Each Aqueous Polymer
Solution by Centrifugation

Sample number | Used polymer |Polymer concentration (wt%) Sample number Sedimentation ratio
1* unknown unknown 1 56.50
2 C 0.16 2 35.50
3 AC 032 3 78.16
4 AV 0.46 4 39.99
* Product
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Figure 3. Yield stress and viscosity of aqueous polymer 10“0.01 oL H 10 100

solutions (Ml viscosity, [ yield stress).

o}

A CoF AV 72

re o,?‘,l
ro
A
o’k
=
~

o o
PRUNN 1
frlr
e 2
oZi rlo
E

&

3.2. Trisodium EDTAZE
22X EMT} &9
*‘Eg = /\]v°ﬂ Jlrﬂﬂﬂl lw(l), 282 C7t 016
I8 ACZF 0.32 wt%
V7} 046 wt% 8H%

[°)
M
o(2),
B4 nEA FEAQ), 2EA A
7y7

TE2 e A E ZH2e A5 oF 2,000 cP7h
52 pizxe] g xHI FgdEolti(Table 1)
PEoHo =43 Ay ¥, 2W, 40 nEA FEAL
AY wsshd 3 1E2A FEALE e LEA 789
Eo mla) o 200 Pa Ax &L g EAdkFigure 3).
Ay A49e 59 AAWE 7 A9 1| 2R
Fgole 55509%, 2H AEA B 3550%, 3W i
A} SgAe 7816%, 4H DEA FEAL 3999%F Al
APE|AtHTable 2). TEAF -g-def e&efx] E4o]
&9 7ol vXe 9E nEsy] Y& 3W LEA
FeAs 10002 RS o, X\:‘MA Aol = 1.05H]
zpolell ol& & Azmle oF 30 ~H0%e AAEQ
W4 mER Sgel) 1208 Aolol oA F 55%
9 A2 Holm gom(dl TEA £4d) FJELH
o] ZAgoll= 1408) zolo] 2sA oF 50%e UAE B
ola(4¥l IEA S8 1508) Folo) A o

Shear stress (Pa)
Figure 4. Stress sweep test of aqueous polymer solutions
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Table 4. Sedimentation Ratio of Each Aqueous Polymer

Solution

Table 3. Each Polymer Concentration of Aqueous Polymer

Solutions Using C and AV
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