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Effect of poly(sodium styrenesulfonate) on cement paste properties

LUO Qingzhi, WANG Desong, ZHU Xue-wang, LI Fatang, AN Jing, MA Xwhui

( College of Sciences, Hebei University of Science and T echnology, Shijiazhuang Hebei 050018, China)

Abstract: Poly( sodium styrenesulfonate) ( SPS) is prepared from the waste polystyrene by sulfonation with sulfuric acid as sul
fonation agent. T he effect of SPS on the cement paste properties has been studied. T he result shows that the addition of SPS
into cement pastes can decrease their water absorption and chemically combine water content, and increase their com pressive
strength, bending strength and impact strength. The water absorption and chemically combined w ater content continually de-
crease, and the compressive strength, bending strength and impact strength continually increase as SPS content increases. But
the water absorption slightly increase and the compressive strength, bending strength and impact strength slightly decrease
when the SPS contents exceed 10 *% of the cement mass. The molecular weight and sulfonation degree of SPS have little effect

on the cement paste properties.
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1
1.1
, 80 C , )
P.0 42.5,
( 98%), , ) ) )
1.2
10 g 0.02 ¢ , 100 g ,
80 C, , / (
1/ 1) , , ) )
(x(SPS))
(SPS)
1.3
GB/ T 17671- 1999 )
0.35 40 mm X 40 mm % 160
mm, 15 mm X 18 mm X 16 mm
1.4
1) GB/T 17671- 1999, NYI-300 KZY 50061
2) Charpy XCJ}50
3) GB 7019- 86
4) GB 1346- 2001
5) 0.35 ,
) ) , 0. 08 mm s
, 50 C 3 h, 24 h
, 950 C 20 min,
2
2.1 SPS
1 , SPS ; SPS
( SPS ) , , SPS
& 1 SPS MK okt 450t 4G #oh & 2 SPS IR F K BAK FE #o8
Tab. 1 Effect of SPS on set time of cement pastes Tab.2 Effect of SPS on water absorption of cement pastes %
SPS /% /min / min SPS 3d 28 d
0 132 220 0 10. 36( 100) 7.59(100)
10-© 135 221 10-6 10. 79( 104) 7.45(98.0)
10-3 139 230 10-3 10. 38( 100) 7.31(96.2)
10-4 144 236 10-4 10. 16(98. 2) 7.29(96. 0)
10-3 148 245 10-3 9.64(93.1) 6.98(92.0)
10-2 150 248 10-2 9.81(94. 6) 7.31(96. 3)
SPS 21 ;x(SPS)  82.0%:; SPS 21 ;x(SPS) 82.0%;
0.28 0. 35
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2.2 SPS
2 , SpSs
,28 d( ) : SPS
;  SPS : SPS 107°%
, SPS , , ,
2.3 SPS w( )
3 )
SPS, , SPS , SPS
2.1
% 3 SPS MK RA K w( F LK) R0 % 4 SPS 3K A KRR 0GR
Tab.3 Effect of SPS on chemically combined Tab.4 Effect of SPS on compressive strength
water content of cement pastes % of cement pastes
SPS w( 3d) ,28 d) s
0 11.22( 100) 16. 02( 100) (3 d)/MPa (28 d)/MPa
10-6 10.92( 97.3) 15.86( 99.0) 0 35.7(100) 58.0( 100)
10-5 10.45( 93.1) 15.72( 98.1) 10-6 31.5( 88.2) 59.7(103)
10-4 10.22( 91. 1) 15.56( 97.1) 10°3 34.4( 96.3) 63.1(109)
10-3 10. 14( 90. 4) 15.25( 95.2) 10- 4 37.4(105) 68. 4(118)
10-2 9.96( 88.8) 14.96( 93.4) 10-3 40.6(114) 76.5(132)
SPS 21 ;x(SPS)  82.0%:; 10-2 36. 1(101) 63.9(110)
10( ) 0.35 SPS 21 ;x(SPS) 82.0%;
2.4 SPS -
4 1) 284d ,SPS , SPS
:2) SPS ,3d , :3)
28 d 3d SPS 10°% .
SPS ; SPS ,
. ;  SPS 107°% :
, SPS 3d , ,SPS
2.5 SPS
5 , SPS ,3d
; SPS ,
2.6 SPS
SPS , SPS  3d
;28 d . SPS 10°% ,2 ( 6),
2.4
4 8vh

%5 SPS KRG KA EH Hh

Tab.5 Effect of SPS on bending strength of cement pastes

SPS /% (3d)/MPa (28 d)/MPa
0 7. 88(100) 9.97(100)
10-6 8.03(102) 10. 06( 101)
10-5 8.50( 108) 10. 47( 105)
1074 9.15(116) 10. 65(107)
10-3 9.93(126) 10. 58( 106)
10- 2 10. 08( 128) 10. 34( 104)
SPS 21 ;x(SPS)  82.0%;
0.35

% 6 SPS 3RRFHK A ERE

T ab. 6 Effect of SPS on impact strength of cement pastes

SPS /% (_32 b/ ( 282 47

(kJ* m2) (kI* m?

0 2. 26( 100) 2.35(100)

10- 6 2.12 (93.8) 2.43(103)
10- 5 2.38(105) 2.56(109)

10- 2.45(108) 2.65(113)

10- 3 2.54(112) 2.70(115)

10- 2 2.48(110) 2.63(112)

SPS 21 ;x(SPS) 82.0%;:

0.35
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2.7 SPS
SPS( 12,17 21 27 )
28 d , 7 , , SPS
&7 SPS & AAXTHT R & MK KRR )RR
Tab. 7  Effect of SPS molecular weight on properties of cement pastes
SPS x(SPS)/ % /MPa /M Pa /(kJ* m™?%) 1%
12 79.5 78.0 9.72 2.58 9.84
17 83.2 75. 4 9.67 2. 64 9. 66
21 82.0 76.5 9.93 2.70 9. 64
27 80. 8 77.2 9. 84 2.60 9.78
SPS 1073 %; 0. 35; 28 d
2.8 SPS
SPS 28 d 8 "
x(SPS)
& 8 SPS 898 W MK A K HERE 69 Fvh
Tab. 8 Effect of SPS sulfonation degree on properties of cement pastes
x(SPS)/ % /MPa /MPa /(kJ* m™ 2 1 %
69.5 76.0 9.76 2.68 9.64
75.8 77.4 9.63 2.54 9.56
82.0 76.5 9.93 2.70 9.64
85.6 75.2 9.94 2.66 9.68
SPS 21 ;SPS 10739%; 0. 35; 28 d
3
SPS SPS,
R ; SPS ,
, ;  SPS 10°%
s ; SPS
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