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Abstract: Highly reactive dicalcium silicate was prepared by mechano-hydrothermal processing using rice husk ash

and Ca(OH), as raw materials, and B,0,as stabilizer. The effects of pretreatment process on the activity of rice husk

ash and calcination system were studied. The results show that the rice husk ash is highly activated by pretreating

with 1% dilute sulfuric acid solution for 2.5 h and calcining, which favors to the efficiency improvement of

hydrothermal synthesis. Both annealing and addition of 0.5% B,O; contribute to the formation of B-C,S and enhance

its early hydration activity, which is beneficial to the strength development. The optimum procedure is ball-milling
for 2.0 h, then hydrothermal condition for 4.0 h, followed by preheating at 500 °C for 1.0 h, and finally calcining at
600 “C for 1.0 h. The compressive strength of highly reactive dicalcium silicate reaches 33.0 MPa and 41.1 MPa after

7 d and 28 d of curing, respectively.
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A 2L L B A 56 (o AR K 100 BH A 3 Sy Jo et 0 B ST
Ll ) i B TR 7% TR 4% PR 9 b 12 50 IR R S, 2.5 h s
FERE SR TE K Wk I L T, R I A 3 Y AR
TR AR B (T A (1)), 45 2 9 kb 3 A% 52 K
(PRHA) . f8 5 JK 9 4iir 24 AL - P600 3R/ 28 600 °C
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Table 1 Chemical compositions of P600 and R500

w/%
Sample Sio, SO, P,0. Ca0 K,O Na,0 MgO ALO, MnO Zn0 Cl
P600 98.53 0.53 0.28 0.26 0.11 0.09 0.09 0.05 0.04 0.01
R500 92.88 0.51 0. 80 0.79 3.25 0.06 0.41 0.08 0.21 0.01 0.99

1.2 R GRS E

Ca(OH), FAfeE 52 K% S E L n(Ca)/n(Si) =2
PEATIR A FE S B A L L EE 2. S okl DL L
1:5 5 LB /KRG s 1 E M HAE S et B R HL
B LL500 r/min BREE 2.0 h 5, 8 A 281K, 8 188
EC R 3 Oy 12 105 P94 90 RS A RO 48 1, 200 “CK #4
A 4.0 by SR S5 K K BG™ Wy AT Rk R T B T
MHEZE 75 um AT .

F2 HRNEAL

Table 2 Mix proportions of samples

g
Sample P600 R500 Ca(OH), B,O,
HP 29.15 0 70.85 0
HR 0 30. 39 69.61 0
HPB 29.15 0 70.85 0.5
HRB 0 30. 39 69.61 0.5

BRI BE A B KRG WO R IR, 4 TR iR
% 500,600,800 °C, 7E 5 =1 it B2 AR I 1.0 h, 17 5 Bl &
A RE S 2 A S AS00, A600 ., AS00. B i il BE
B2 7K $4= WA w IR, SE TH IR 500 °C 1 be

1.0 h, #4357+ % 600 “Ca 800 °C, fH ik 1.0 h, fz )i bifi
YA R AL 43 51 S B600 . B80O.
1.3 Wik A%

K FH 78 [ A1 5 522 /) SRS3400 A X G2k 98 6
A (XRF) 43 01 8 52 K 19 Ak 22 L4 R A&
Rigaku 23 7 D/Max2550 B X 5 £k 777 5 4L (XRD) 45
588 B AR B K AR 7= 1 ) 0 AR A I A A < A
BB TR 40 KV, 8 100 mA , 2°~T70° 2 F1 4, 14
HR K 2(°) /min. K Ff# [ Netzsch /A 7] STA449C #Y
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Fig.1 XRD patterns of hydration products from reaction of different rice husk ashes and Ca(OH), for 3d
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Fig.2 TG-DTG patterns of hydration products from
reaction of Ca(OH), and rice husk ash
calcinated at different temperatures
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Fig.4 XRD patterns of C,S from products of sample HPB
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Fig. 5 Rate of heat flow and cumulative heat of C,S obtained at different sintering regimes
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Fig.7 XRD patterns of C,S hydration products with hydration time at 7 d and 28 d
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AN TR B e il J3E 45 ik iR — 85 7K 4k 7,28 d J5 i Bt
JE 5 B L3R 3. 2 3] UL A & AS00 JL-F- i i
BE L RS AG00 Y 7 d Bt s AL, H7d 2 28d
I¥) 5 B R A /N s B i B600 1 7,28 d 4 R 5 B fe v
43528 33.0.41.1 MPa, i#f — 25Ul B T 43 BUB e 7 Fl
T B-C.S A= Bl ; B i AS00 . B80O (1) 28 d 7t i 7% J&F 4%
I H PR A3 B g A AT R B-CLS RIS i A
Bl B8OO B I Mk s ey, A5 7 d 0 5 B i T
FE i A800. Z5 L, 2R FIMLAK —7K #AHK & T2, 7£ 500 °C
ke 1 hal 600 ‘CHEBE 1 ht4 al il & H 4w B 40 0 1
) Vo T R R R A

®3 FEERHERSHEBRISALT 28dENRERE

Table 3 7 d and 28 d compressive strength of C,S obtained

at different sintering regimes

MPa
Time/d A500 A600 B600 A800 B80O
7 0 7.2 33.0 13.7 21.1
28 0 8.3 41.1 38.8 39.8
A
3 it

(D)2 1% ¥ B PR A W AL BE 2.5 h, - THE &2
600 “CH&BE 1.5 h AT 15458 e 52 W 17 P R AR 52 K, H T e
JE Si0, % ik F] 98.53%.

(2) ARG 5E K . Ca(OH), M B,O, Ky 5B}, R FH Bk
J 2.0 h KA 4.0 h I HLAE — /K BRI & T 2 n] 15 6k
PR A5 K A1, R 50 T I B s B A AL et
0.5% B,O, /98 AA R T & 16 Pk R 85 1 TE A%

(3) HLK — 7K TG 1™ W 2248 b 7T 44 3] LA B-C,S
Shy 5 B AH B T R R R A 4 BB AT
JE 1 B-C,S , HL T R T 3-C,S 1 /K A 3 o . 8
B IR FE AR (500 °C) & 3 B-C.S A LK D, e
Wy i BE AL, B 2 OO B 5 IR A (800 °C) & 3K
REMR 4545 S B i, DK AL IE 22, L0 A R

(4)5E7E 500 °CF #i%e 1.0 h, F FHE = 600 CH&
1.0 h T 15w i PERE R 45 14 7,28 d BT R R B 43 )
3 33.0.41.1 MPa.
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