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Effect of Liquid Environment on Hydration Activity of Ternesite—Dicalcium Silicate
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Abstract: The hydration activity of ternesite—dicalcium silicate composite minerals in deionized water, NaAlO,, Li,CO; and MgSO,
was investigated. The results show that the presence of 1 mol/L [AI(OH)4]  ions in liquid significantly improves the hydration activity
and accelerates the hydration of ternesite—dicalcium silicate composite minerals due to the formation of ettringite, and enhances the
strength of ternesite. The strength of hydration products is 44% higher than that in deionized water. However, the presence of
0.1 mol/L Li" ions in liquid inhibits the hydration, and the strength of hydration product is only 26% of that in deionized water. The
presence of 1 mol/L Mg®" ions in liquid improves the hydration activity of ternesite—dicalcium silicate composite minerals from 28 d

to 56 d, but it inhibits the hydration activity after 56 d.
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Fig. 1 Clinker composition of ternesite—dicalcium silicate



. 2072 - CREFR Eh22 4D

J Chin Ceram Soc, 2022, 50(8): 2070-2077

2022 4

1.5 KL= SEM S 4f

B BRI A T K L REL bR, BT
40 CHZ TR hHT EIEE, U EEWT i 7wt
4 4bF . % FEI QUANTA 250G 137 % S R E5 494
BT SR (R L A2, IITE L E 20 kV).
1.6 7KL =4 DSC/TG 4k

R [ S S FH T8 7K 2085 2% 16 7K A 1 1 S 1
He FH ¥ HS B T R & O R . SR Netzsch
STA449F3 B4 £ 45 #4330 58 7K 7K Ak 7= ) 7E
I #2 e A B 2R AR A, RS B S
BIAERAMESR, [RMEE S5 20 mL/min Fl
50 mL/min, FHEEZ N 10 C/min.

2 ZER54%

2.1 WBUREHZFMHEET

B 2 SATRAR R B AR e R R S R A
VIR RPUE S IR . BT IREETE 7 d 8 R
RIERBEA A, [RI T 5 A M 28 d 46

2 770, 75 20 'C NI RRE—ER —E
AW UITE B KPR K AR KL, 56d
BEIEE] 12.6 MPa, 90d 5815 F] 21.1 MPa. NaAlO,
TP BRE 9 R R AN T 2 B K R B R
B, 56d BREFIAF] 27.1 MPa, R EEFARTHEK T
115%, {HI 56d 2 90d FI5 % & Eikig, 7£90d
WSRO 30.3 MPa, AMARE[AIOH),] & &2
TR AR A KA

TE Li,CO; MR L 5 B R 8 I 2212
ARSI T 2Bk, 56 d 58N 3.3 MPa, #

(&) H,0,28d (f) NaAlO,, 28 d

90d BEJEIL A 5.1 MPa. Hi2, ASLiesH S CO%
12 2 T el TR 405 ATk 1R — 485 P /K A A PO R —
;. XAAREZEENEIRER Li,COs EAE
) B P R S —RE R 45 7K Ak

35 | 1 Deionized water
S 30 | I:INaA102 30_3
< le3Lico, 271
= 25 L CIMgSO,
® 21 215
g 20r 17.7
215t
2 0 12.6
& 1017, 7.1
S sl 33 b1
© 1.9 ~

0

28 56 90
Hydration age/d

K2 BAERRES e R — A Ak i
Fig. 2 Compressive strength of ternesite—dicalcium silicate
cement paste

MgSO, R TIRFEAE 28 d % 56 d N5 JE &
Tk, s56d RIS 17.7 MPa, A& F/KH
K 40%, {H 56 d % 90 d I 9RE& EIE, 90 d
SR 5 R B ARG EEREE . WL Mg E
FEEE et T AR RR S —RERR — 85 A0 MR 1K
o, AEXF I 56 d 5 IR P R R ANF o 3FE T MgSO,
R S S I B s AR, H
TR A5 KA I R, 8 5 R A S A 1 ik B 1 T
BEAIK o
2.2 KA SR

Kl 3a~ 3h NEREERES R S E AT
43 SIAE A [R) A A 358 /K AR S TR ROW T 3 A8 1k

(g) LiCO3, 28 d (h) MgSO., 28 d

B3 BREERRES—HERR — 45 RS WA A R KA Mo T3

Fig. 3 Morphologies of ternesite—dicalcium silicate cement paste in different liquid phase
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Fig. 4 XRD patterns of ternesite—dicalcium silicate hydration products
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Fig. 5 DSC-TG curves of ternesite—dicalcium silicate hydration products in deionized water
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1) % 1 mol/L [AI(OH),] ¥RAHBH AR T 56 d
R AR S —HERR 2 A0 MKk, L S6d %
PRBEEEIR S 27.1 MPa, R E T /KFHEEK 115%;
BARTE 56 d £ 90 d /KA E N %, {H 90 d 5FEA)
BEHTKPIEK 44%.
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2) % 0.1 mol/L Li,CO; HIWEAH H, i Fef R 45—
RERR 4% 5 A1 W0 1 1 /K Ak N7 1 i 32 B30 )
56 d WY HATRAE A 3.3 MPa, {253 /K A B 1)
26%.

3) %4 1 mol/L Mg™ Wi, #£28d & 56d
U4 S P R R R AT R R S KA S AR B T —
SEMEHE. kR 56d #E K 17.1 MPa, 2
BT KHPIRTE 40%; (HTE 56 d J5 3R I H AR 45—
FERR 45 1 KA S B 32 3 T BRAS, R T R AR
56d % 90d WK EENE, Ho0dmEE LT
KA.
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