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Studies on the Influence of the Properties of Alkali-activated

Slag Cementitious Materials with Different Activator Types

YUAN Xiaohui” ,SHI Yanyu,LU Feng,ZHANG Xin, WANG Jiaqi

(College of Architecture and Civil Engineering, Xinyang Normal University, Xinyang 464000, China)

Abstract: In order to study on the influence of the properties of alkali-activated slag cementitious materials
with different activator types, using blast furnace slag as cementing material, sodium hydroxide solution and
sodium silicate solution as exciting agent. and sodium carbonate solution in water/cement ratio is 0.3,
equivalent to 4% of the alkali conditions, three kinds of exciting agent excitation effects on slag cement
materials were studied, and the microstructure and hydration products of alkali slag cement materials were
analyzed by microscopic test means. The results showed that different initiators had different effects on the
properties of the cementitious materials. Specifically, the setting time of sodium carbonate as the initiator was
the longest. which was much longer than that of sodium hydroxide and sodium silicate as the initiator. When
sodium silicate is used as an activator, it can obtain higher strength, but its shrinkage rate is the highest. As an
initiator, the cementitious material prepared by sodium hydroxide had higher strength in the early stage, but the
later stage of strength development is slow. Microanalysis shows that when sodium silicate and sodium
hydroxide are used as the initiator, the hydration products are mainly C—S— H gel and CaCO,, while when
sodium carbonate is used as the initiator, the hydration products are mainly CaCOj.
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SEM diagram of slag
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Tab. 1 Chemical composition of slag

s F R JoT i 3 H/ Vo
CaO 41. 840
SiO, 30. 080

AL O, 13. 640
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Na, O 0.550
K,O 0.475
MnO 0.473
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Tab. 2 Test results of net slurry of alkali-activated slag material
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Fig. 3 Influence of different activator types on the setting

time of alkali activated cementitious material

H1 P 3 AT T H B R N B R A o A Y TG
BE B RHEE 45 I 18] g <, DI BEIA B 273 min, & BEA T
436 min; KBS 40, W) 5L 8 min, & ¥E 14 min.
3 HT R AL B R A R G A L T Y
OH ™ B 5RO W I B 3% P o DA T A= o B 4 3 T
BEAPRE. TR R B T 5 T 5 R AR L B IR AR AE K
TV S0 T 09 7 Y o 7 AE 0 A K S P

Na,CO;=2Na" +CO," .

— K S -

CO% +H,0=HCO, +OH .

K S

HCO} +H,0=H,CO,+O0H .

i T 0 1) 7K i L — GRS R 32 5 R — OK A 1Y
OH B PR AV ENEME. A 2 MENM
pH E A1, kR AV W 1) OH B ik JE 2
AT S S M R 7K T B T VR P e TR A A 0
e B BE LS I A B K. AR L SRR NI R R ) pH
(B R T 7K B B U8 e 31 o 3 WY S A A A B0 R0 T T vk
OH B F U BE R T K B8 B T3 B e B
AR ENAE SR TR R0 1) R 3 B R K B, {H K
BERK R G A AER T O B 1. R &f
(SIOD" B 1A W, 11 2 7 DA BEOR 37 8 00 3 2 i
Ja #H I C—S—H B A AR, = IERE L m
BT KA AR DR A 4 i 2 R R K B AE S R
PR RO EAE T R A, g a5 R X ER by
KB T 985 s 5 e 1140 5 &% ek 1) A A 5 98 42 791 ik
PER 55 . 30 55 3R 7 K A i b B B A 6. X
B TS RS S5 b LU 45 B ] A9 5% el UG S 7K 3 g >
A E AN > R R AN
2.2 MERE

X AN [ 38 2 008 e 1 3 o A% v M M R
PR (A S0 45 S 0L 3% 2 R Rl 4. R 4 T, Y
PR T R 7K B T B A S v I B o et L e
FE W8 B R AR L, 7 d R0 28 d P R A
WK 37.8 MPa Fl 67. 4 MPa, Xt 2R 56 LAY 3

669



B3g HaW

17 BHT S 5 e =7 4 AR RO

http://journal. xynu. edu. cn 2021 4F 10 H

Fofr 3 i 390 v e S B B i e B — 2 XM IUR T R SR
fEghms, 7 d HUESRE N 27,4 MPa, 28 d $it k5
JEk 36.6 MPa,7 d $it i BRI 2 T 28 d $i J&
SRBERY 74,9 % . R W BE AL ORI
AL i B A AR P AHL IS T 5 BE R R 0 92
2 5 24 30 8300 O Tl T M B B T 0 SRR B A L TE
7 d 128 d W LTI SR M IR AN A
G X L 7K 3 F R S AR AL B A I B A U i
BN O TE ST ENRIE T 3% %R 4% 1 1) 4 5% 0

80

LS ZZ UGN G
70 - 67.4
60 |-
50
&
540 - 378 36.6
2
30+ 274 ) /
) 20 7 / %
/ %
7d 28d

e l/d
B4 BEFFHENEY ESRREMBHEREN 20
Fig. 4 Influence of the type of activator on the compressive

strength of alkaline slag paste
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Fig. 5 Shrinkage of alkaline slag mortar with

different activator types
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Fig. 7 SEM diagram of 7 days’ age of cementitious materials prepared by three activator
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