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Application of Calcined Shale in !
. Tab. 1 Chemical composition of raw materials
Composite Cement
1%
. Ca0  MgO Fe,0; ALO;  SiO, SO,
SONG Jun', DU Baoli*, TAO Wenhong* ! £ o =2 ’
65.07 275 321 470 2185 0.29 1.34
(1. Dawei Electronic Industry Co. Ltd., Yantai 265400;
4298 038 035 0.84 236 46.00 291
2. School of Materials Science and Engineering, University of Jinan,
30.65 12.61  3.46 487 18.85 0.01 29.55
Jinan 250022, China)
262 074 650 27.05 4444 0.05 7.41
33.10 1028  1.01 17.52 3122 092 4.14
Abstract: The composite cement was prepared by calcined shale and
silicate. Through testing the physical properties of the composite cement, 1.2
the optimal ratio of raw materials was obtained based on the orthogonal
b " " ¢ 750 °C, 2 b7,
test and analysis. The hydration mechanism was discussed. The results
show that the composite cement consisted calcined shale, slag and fly ash
in an apporpriate ratio can reach the desired stability, setting time and 30% s GB 12957_2005<<
mechanical strength of P.C 42.5 cement. by
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Tab. 2 Proportion of raw materials in Ly(3*) 3.28 d 45
A B c o , 3d
. . A .C.B, A 2 ,B
1% 1% 2 , C 2 ,
Al 2 4 3:1:1 AB.Cy 28 d
A2 2 2 2:1:1
A3 2 0 1:1:1 C.A.B, A !
A4 4 4 2:1:1 B 2 ,C 2 ,
A5 4 2 1:1:1 AB.C,, ,
A6 4 0 3:1:1 .
A7 6 4 1:1:1
A8 6 2 311 '
A9 6 0 2:1:1 ’ 2
50%. ’ .
o 7.
3
Tab. 3 Orthogonal test results of composite cement
/min /MPa /MPa
/(m*-kg™) 1%
3d 28 d 3d 28 d
Al 365 28.4 210 272 2.9 7.3 12.1 35.4
A2 360 27.6 300 427 3.4 9.1 159 45.7
A3 358 28.6 270 390 3.8 7.6 15.6 41.2
A4 343 26.8 240 320 4.5 8.5 20.2 43.0
AS 357 272 220 273 39 8.1 16.4 374
A6 363 27.0 208 298 4.1 8.6 16.8 40.0
A7 380 26.4 182 263 3.1 8.0 16.3 43.6
A8 346 25.8 175 236 3.7 8.7 17.2 37.7
A9 350 26.0 164 236 35 8.7 15.6 39.1
4 3d 5 28d

Tab. 4 Orthogonal analysis results of 3 d compressive strength

Tab. 5 Orthogonal analysis results of 28 d compressive strength

N 5 C /MPa N B C /MPa
Al 1 1 1 12.1 Al 1 1 1 354
A2 1 2 2 15.9 A2 1 2 2 45.7
A3 1 3 3 15.6 A3 1 3 3 412
A4 2 1 2 20.2 A4 2 1 2 43.0
A5 2 2 3 16.4 A5 2 2 3 374
A6 2 3 1 16.8 A6 2 3 1 40.0
A7 3 1 3 16.3 AT 3 1 3 43.6
A8 3 2 1 17.2 A8 3 2 1 377
A9 3 3 2 15.6 A9 3 3 2 39.1
K, 36 436 46.1 K, 122.3 122.0 113.1
e 534 495 517 K 1204 120.8 127.8
K, 491 48.0 483 Ks 1204 120.3 1222
14.5 16.2 15.4 1 40.8 40.7 37.7
2 17.8 16.5 17.2 162 2 40.1 40.3 42.6 403
3 164 16.0 16.1 3 40.1 40.1 407
33 05 1.8 0.7 0.6 4.9
A2 B2 2
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Tab. 6 Optimal ratio of composite cement 46.3 MPa P.C 42.5"
1% 1% 1% 23
B1 4 2 2:1:1 50
B2 2 4 2:1:1 50 B2 3.7 X
(XRD) 1 . ,
3.7 ,B2 28 \ .Ca(OH), ,

A A2, B2 o °

7

Tab. 7 Optimal ratio results of verified experiment

/min /MPa /MPa
/(m*-kg™) 1%
3d 28 d 3d 28 d
Bl 369 26.8 240 320 4.5 8.5 20.3 43.0
B2 376 27.4 101 161 44 7.5 20.3 46.3
b a
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Fig. 1 XRD patterns of No. B2 composite cement paste
hydrated 3 and 7 d

2 B2 3.7d

(SEM) 0 , 3d
C-S-H ; 7d
) C-S-H
' ’ 2 B2 3.7d
’ Fig. 2 SEM images of No. B2 composite cement paste
’ ’ ’ hydrated 3 and 7 d
C-S-H Ca(OH),; ,Ca(OH
. a( )2 a( )2 ( ) 50 %,
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