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5V Si0,. ALO, M, I /K Ak S i g fE , DUTT £ il AR iR B2 PO O, b ok b iy Cl'
Ca’, ARRY HIEE 1, fews ot AL B R K ALZ, 58 R 5 BT M ALO, X
N, A ROKAE R R EE P CLA A LS Ca(OH), I, AR AR, NiE Tk, e
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N 2% R EEM R PR A A . 25 b, BRARMLIEEE AWMAFERT, AR Z1 Ca(OH), 25K
N, AR SRS AR TR Si-O AT ALLO B AR -4a R I, B A 2R O IR BER B, Horh, AR C-
S-H. N-A-S-H. /KALG BRI AFE ™), XY EETE L, A T3 ikt 450 0y %5 5L B

1. 8i0, 1. Si0, 5. NaCl 1. 8i0,
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Fig. 5 XRD diagram of 28 d hydration of coal gasification slag activated by composite activator
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AT AT, AR AIE 6 Fias. K 6(a). [ 6(b). & 6(d) fTLAFA i, D2 Bk B 2 iy K Ak
Yy, HERUIE WA (0 A I UL 2 i L R UL, A7 204K C-S-H K IR N-A-S-H S5 BEE A= il A
[T AL CLIAE, D2 iRk e B B 4 EALB# >, AL, Cl A B 1Y AR 0B AR 3%
Wk . D2 PR K A A2 OH, (AL h il vERE SR i . JFH, KBEON IR R M TR Z
ARSI Si0,, MK WRG i E, EWR T RZHRKA™ Y, MM Em#SL. C1 Rk
B, SE ISR B R, WA R Si0, Z 5K RN, KA R G AR, H
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% (R S A R X AT PR A RCR

tesh, K 6(c). & 6(d) FFaf LIFE i, D2 ifAE gy A BRI S LA 7= A, KA = Z (8]
FER, SRS . LT DI, AT mER KR D2 KK, Bk SO O, AL
T2 TR B, e BE KA R A . IR HL, ARSI BLA SRR, BERSIOE AR R Y
fLBL, e S P v

(c) DLkt (d) D2ilkE

El6 EERAFMERSNE28dKE~HH SEM E
Fig. 6 SEM images of 28 d hydration products of coal gasification slag activated by composite activator
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e sl 3 T N TRy Table 4 Toxic leaching of heavy metals for
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Bhrb, XS JCTT R AR E G R R BRI
100% 0.008 0.027 0014 0031 — 0.004 0.033
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100, 5. 1. SmgL"'. HERAWTUFH, FAKETSESRCREBERE, ZIRTARERRME.,
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. BEEER KB RN, KREMETMESE TR AMNBKZEZ, Hik, Ni. Cu. Zn, As,
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it il # EEAT L, XmE KT E SR TR, A — W EAER, BT & 0 e BE A kR
R PESAR T B R bm v P A BRAE
3 g

DEARMAN T AKSBE ., KB S5BE LS8R EoKBE, SRS R EEA R T
SR, WA —mREm ., b, YR KIB RN 100% B, KPR 28 d PR B, fie Tk 38.8
MPa,

2) K BEHE Y Na,O AR REEHE T OH, (M i hidE W s ih, 7= 48 K i [Sio,]".
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Abstract In order to improve the comprehensive utilization of the waste slag and wastewater produced by the
coal chemical industry, the cementitious material was prepared with coal gasification slag as raw material and
high salt wastewater, water glass and lime as composite activator. The activated effects of lime content, sodium
silicate modulus, sodium silicate content and high salt wastewater content in the composite activator on the
mechanical properties of the cementitious materials were explored, and the cementitious products of coal
gasification slag and their microscopic structure were tested by XRD, SEM, MIP, ICP-AES and other methods.
Finally, the environment safety of the cementitious materials was discussed. The results showed that the 28 d
compressive strength can reach 23.8 MPa when the lime content was 15%. When the sodium silicate modulus
was 1.4, activation effect is the best, and the optimum content of water glass was 13%. When the high salt
wastewater content was 100%, the 28 d compressive strength of the specimen was 38.8 MPa. Microscopic
results showed that sodium silicate can promote the dissolution of silicon-aluminum glass in coal gasification
slag, improve the polymerization of hydration products. The generation of C-S-H, N-A-S-H made the structure
of the system denser, which leaded to the later strength increases. In addition, the composite activator can
significantly increase the activity of gasification slag and accelerate its hydration reaction under the joint action
of SO,*, CI', OH’, and Ca*" to produce Ca(OH),, C-S-H, ettringite, and hydrated calcium chloroaluminate. The
increased hydration products reduced the porosity of the samples, which improving the strength of the samples.
And, cementitious material can solidify heavy metals in high-salt wastewater. The results of this study can
provide theoretical reference for the preparation of cementitious materials from coal gasification slag.

Keywords coal gasification slag; composite activated; high salt wastewater; sodium silicate; strength;

hydration products
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