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Fig. |  Variation of apparent viscosity for agueous
solution of A, with mass concentratin being 30 % with

shear rate

Temperature: O 30T ; & 40T ; @ 50T ; 4 60T
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Fig. 2 Variation of apparent viscosity for aqueous
solutions of A;, Ay, Ay with mass concentration being
30% with shear rate at 30T

Sample: O Ay; @ Ass & Ay

Table1 The n and K value for aquecus solutions of water-soluble
polyester samples with mass concentration being 30 %

T(T)
Sample

30 40 50 60

Ay n 1.07 1.08 1.08 1.12
K 0.220 0.162  0.129  0.0833

A n 1.06 1.07 1.12 1.19
K 0.229 0.156  0.0803 0.0384

Ay n 1.05 1.09 1.14 1.15
K 0.208  0.124  0.0809 0.0553

A, n 1.04 1.07 1.14 1.20
K 0.291  0.187  0.0977 0.0547
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Fig. 3 The curves of igp, versus v for aquenus solution
of A; with mass concentration being 30 %

Temperature;: O 30T ; @ 40T ; & 50C
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Table2 The %, and & value for concentrated aqueous solutions of

various water-soluble polyester samples with mass concentration being

30%

T(C)
Sample
30 40 50
A 70 (P} 31.3 25.4 19.6
- b(N/n?) 306 288 248
Ay 7o {<P) 30.7 22.2
- 6({N/m?) 301 259
A, 70{cP} 26.9 19.6 15.8
- b(N/m) 317 151 84.1
A o {cP) 35.2 26.9
- 5{(N/m?) 361 247
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Fig. 4 The temperature-dependence of apparent

viscosity for aqueous solution of A; with mass
concentration being 30%
Shear rate(s™'): O 145.8; A 437.4; @ 1312
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Table 3 Viscosity-flow activation energy E, value for agueous
solutions of various water-scluble polyester samples with mass

concentration being 30 % (kJ /mol)

Shear rate{s ™)

Sample
145.8 437.4 1312
Ay 19.5 17.5 16.4
As 21.9 16.7 14.4
A, 21.5 15.9 12.1
Ay 23.9 18.2 14.5
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Fig. 5 The effect of SIPE content in molecular chain
on apparent viscosity of water-soluble polyester aqueous
solutions

Shear rate: 437. 4s”!; Temperature: (O 30T
® 40T; A 50T ; A 60T
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SHEAR-THICKENING FEATURE OF CONCENTRATED
AQUEOUS SOLUTIONS OF WATER-SOLUBLE POLYESTERS

YING Zongrong
( Department of Polymer Materials , Nanjing University of Science & Technology , Nanjing 210094)
LI Ruixia, WU Dacheng
{ Textils College , Sichuan Uniwersity , Chengdu  610065)

Abstract The rheological properties of concentrated aqueous solutions of water-soluble polyesters prepared

by copolycondesation of dimethyl terephthalate, iso-phthalic acid, dimethyl 5-sodiosulfoisophthalate with

ethylene glycol, have been investigated. The councentrated aqueous solutions (30% ) of water-soluble

polyesters show a weak shear-thickening feature with flow index from 1.04 to 1.20. Their Igy,-7 curves

show a linear feature, and the zero shear viscosity varies with molecular structure, molecular weight and

temperature. Specially, the content of bis(2-hydroxyethyl) 5-sodicsulfoisophthalate in molecular chains has a

large effect on the viscosity of solutions. Their viscosity-flow activation energy varies with molecular

structure of the polymer and the shear rate in a range of 12.0-23. 9kJ/mol.

Key words Water-soluble polyester, Concentrated solution, Shear-thickening, Zero shear viscosity,

Viscosity-flow activation energy



