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Fig. 1 Molecular structure of polyacrylic acid based

comb-like copolymer dispersants
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Fig. 2 Typical Zimm plot of the comb-like copolymer
dispersant- PAA1000-4
The three samples for the Zimm plot have the following
concentration: 5.03 x 1073,2.75 x 107% and 7.71 x

10 ~* g¢/mL; The scattering angle range is from 30 to 150

degree.
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of gyration, <R, >, apparenl intensity-weighted hydrodynamic radius

<R, > and the ratio < Rg >/ <R, > at varied concentration

Sample ex107? <Rg> <R, >
<R,>/ <R, >
No. (g/mL) (nm) (nm)
1 5.03 159.56 101. 31 1.57
2 2.75 178. 44 98.52 1. 80
3 1 199.70 94. 61 2.10
4 0.77 195.98 97.02 2.02
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Fig. 3 Apparent intensity-weighted R, distributions at varied

concentrations of the comb-like copolymer dispersant- PAA1000-4

The scattering angle is 90 degree.



6 31 FIB % 25 - U AU 6 3R Wy 20 BIOR) ¥ WA O 9 D1 BT B 753

1.0p 120° S
0.5 i o %
0 Cecopomuond™ o’ Coccoaaooon
10° 102 10 10 100 10! 10
1.0r 0!
o o o
0.5 90 R A
2 ot olctxxﬂiboqooodﬂn’fmoao ‘ Eooooocorxmoo
g 107 102 10t 10 10t 107 10°
=) (1)(5): 60° OOOOCboloo
oF Oooopooooomoclxxxxﬂﬂlbgooooo o QOQllnocoooo
10° 102 10 10° 100 10* 10°
1.0 RES
30 ™o
0.5 & 1%
0 fxxmnoo:‘jooooodmpooo&xm‘omd) 1 o
10° 102 10 10 100 100 10
RiPP (nm)
Fig. 4  Apparent intensity-weighted R, distributions of the

comb-like copolymer dispersant- PAA1000-4 at varied scattering
angles

The concentration of the sample is 7. 71 x 10 ~* g/mL.
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SOLUTION BEHAVIOR OF COMB-LIKE COPOLYMER DISPERSANTS
PROBED BY LASER LIGHT SCATTERING

Jie Xiong', Jian-zu Wang', Qian-ping Ran’, Ying-li An', Zhen-kun Zhang', Lin-qi Shi'
(' Key Laboratory of Functional Polymer Materials of Ministry of Education , Institute of Polymer Chemistry, Nankai University, Tianjin 300071)
(* Jiangsu Provincial Institute of Building Science Co. Ltd, Nanjing 210008 )

Abstract The solution behavior of a newly developed comb-like polymer-based dispersant was investigated by
laser light scattering ( LLS) with a focus on the conformation of the chain in solution. By static light scattering,
reasonable parameters, such as weight-averaged molecular weight (M ) and mean square radius of gyration
( <Ri > ) were obtained. Furthermore, apparent intensity-weighted hydrodynamic radius distribution and its
dependence on the concentration and scattering angle were investigated by dynamic light scattering. By
comparing the results from LLS with the popular Gay-Raphae model of comb-like polymers, it is suggested that
there might be aggregation behavior and the current comb-like polymers exist in solution as micellar
aggregates.

Keywords Comb-like polymer, High performance water-reducing admixture, Light Scattering, Cement,

Solution conformation



