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Effect of Different Water Glass on Properties of Polymer Modified Slag

PAN Ye'?, LU Zichen'®", YANG Xiaojie'?, MA Yiping"*

(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: The effects of two types of water glass on the properties of styrene-acrylic latex (SA latex) modified
alkali-activated slag( AAS) were investigated from hydration process, mechanical strength and shrinkage. The results
show that potassium water glass(PWG) is stronger to accelerate the hydration process of slag than sodium water
glass(SWG). The SA latex does not hinder the hydration process of AAS and the formation of hydrate calcium
silicate/stratlingite, but inhibits the formation of hydrotalcite. The SA latex significantly reduces the compressive
strength of AAS, and its effect on PWG-activated slag is stronger than SW G-activated slag. The flexural strength
of AAS shows a tendency to firstly increase and then reduce along with the increased SA latex dosage. The optimal
dosages of the SA latex in SWG-activated slag and PWG-activated slag are 2.5% and 5.0% , respectively. The total
deformation caused by PWG was higher than that of SWG in 14 d, and the SA latex can significantly reduce the total
shrinkage of hardened pastes.
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BT L) 5 ORLAR A AR A gk L RE L TR L i
BARAE 75 pm P, PERIAR (o) R 11.5 pm. £ 7K 3% 35
(PWG) MK B8 (SWG) W [ 78 & 3R IR 9828 7], A
Gt — 2P AP, HAR S ) Dy 1.02 01 1.81, pHAH 43 1)
y14.3 5 13.5, & & 5430 2 40.0 %6 1 44.5% .
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1.1
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Table 1 Chemical composition(by mass) of slag
Unit: %
Sio, ALO, CaO MgO Na,O K,O Fe,0, SO,
35.4 13.1 39.8 8.2 0.4 0.6 <0.5 1.2
7 . FLW B R, W SWG-2.5% FR & F N SWG,Na,0O
6 i PR 2.5% , A LU . R i S FL R A0 5] A
3° I3 FI 30990 5 15 D i 9 0,084 . R AT A
= 4 ] L NS N v . VAN 78
i Fa S HE LI M K R K B 38816 3 (140 o/ min) 54
I §od 1 min, 8 5 min J5 00 A2 4 PO FLE 5 0L
;2 1 £ 1 (285 r/min)$i£¥ 1 min.
. i X 1.3 REHE
. ‘ ‘ ‘ ‘ K H TAM-Air /i 8 & #AGHE AAS 17K 4k
10-! 10° 10! 10? 103 104

Particle size/um
B R AR A3 A

Fig. 1 Particle size distribution of slag

1.2 HRAHE

SWG i kK & v Na,O B2 N i i il & 1Y
2.5% K BE BE 45 B oA W A 6.9 %0, i S AR B
AR B 9 WA R hR pHAE M 12.62. -1 T K NaJt
FOM T R 25 5, R B [ B 4 JR JT
B IR VR B RS ) K B 38 6 AAS M RE Y 52
PWG &k & i KO $ & 8 8 5 5 19 2.5% (M
[] Jot e vk B ) 55 3.8 06 CRE IR R IR W B ), Xof o 7K 33 55 45
O R 4.1% 6.3 %, e AR B RS
B 3 YRGB B 0 4R pH {E 431 R 13.39 Fi113.55. 3%
K BE L Ry 0.5, SA FLW B &t 43 5l 0% .2.5% .
5.0%6.10.0 % M T A+ Na,O /K, 0B+ SA

i AL U A AN 1.2 oA Itk Y B
KR A 10 g 17 i 1 22 SR A K B BV W S
SA FLW W) G 25 4 R 8 TR A R E 12 h,
G B K BB S WO AW i h, FE IR A 30 sJR TP 4R
TE SR, PR SA LW IE A IR A 30 s MR B
20 °C, M HT ] hy 168 h.
S P78 B i 3 TG209 F3 Tarsus %1 #4843 #r A%
(TG-DTG)MIRX AAS 7K Ak 7= , I3 T B v L
i % 1000 °C, FHR #4210 °C/min, M3 50 H
AR R HEEZ S 5w % & Toni Technik Model
2060 B FE F1 4L, LA 2.4 kKN/s B9 0 285 5 0 2 i Ak 2%
(2 cm X 2 em X 2 cm) 76 AN [A] % 109 0 580 5, g A %
W E A 3R, 2 R CHF (8 R AR [ R ok e Ak
Shrinkage drain % 5 4 I £ {00 A Ak H A4 (6 cm X
4 cm X 50 cm) By W46 T AR . A 9 Ak S X6 R O AT
PRk B, LI AT 7 d B9 A IR TE AR | B 2 9
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Fig.2 Effect of SWG and PWG on hydration of AAS
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Fig. 3 Thermogravimetric curves of AAS with different SA dosages

F2 BUAASREEARBECENNEEHRE
Table 2 Mass loss of hardened AAS at different

temperature ranges

Unit: %
7d 28d
Sample 5 . .. 200-500
50-200 °C  200-500 C  50-200 °C .
SWG-2.5%-2.5% 5.7 4.0 6.6 3.9
SWG-2.5%-5.0% 6.1 2.7 7.3 3.3
SWG-2.5%-10.0% 6.2 1.3 7.1 2.5
PWG-3.8%-2.5% 6.3 5.0 7.1 5.3
PWG-3.8%-5.0% 6.2 4.4 7.0 4.6
PWG-3.8%-10.0% 5.7 3.2 6.7 3.3
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Fig.4 Mechanical properties of SA modified hardened AAS pastes
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Fig. 6 Effects of different water glass on the pore structure of SA modified AAS
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