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Abstract : The hydration and water resistance of gypsum slag cement with different contents of calcined
phosphogypsum (CPG) were investigated in terms of the tests of setting time, fluidity, pH value of pore solution,
flexural strength, compressive strength, water absorption, softening coefficient, hydration heat and hydration
products analysis. The results indicate that the setting time of gypsum slag cement is shortened, the f{luidity is
reduced, and the water absorption and cumulative heat release at 3 d are increased with the increase of CPG. The
pH value of pore solution of cement paste decreases fast at early hydration, but shows stable at the age of 56 d. As
the CPG content increases from 40% to 70% , the pH value of pore solution of cement paste decreases from 11.02
to 10.62, the softening coefficient of cement mortar decreases from 0.98 to 0.91. The main crystalline products are
gypsum and ettringite, in which the ettringite content decreases with the increase of CPG.
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Table 1 Chemical compositions(by mass) of raw materials

Unit: %
Material CaO Sio, ALO, MgO SO, Fe,O, Na,O K,O P,O; F IL
CPG 43.03 9.51 0.99 0. 66 36. 35 0.40 0.17 0.29 1.91 0. 86 5.75
GGBS 44.02 29.25 12. 38 7.79 2.07 0.92 0.56 0.47 0.04 0.16 0.40
SL 97.10 0.38 0.25 1.75 0.35 0.08 0 0 0.01 0.05 0.03
P
H - P—Portlandite
H—Hemihydrate gypsum G— Gehlenite
Q—Quartz g Q—Quartz P
AQ A— Anhydrite
H s
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Fig.1 XRD patterns of raw materials
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Table 2 Mix proportions(by mass) of cement pastes

Unit: %

. . . . . Hydrophobic
Sample CPG GGBS S PCE Retarder

agent
CPG40 40.00 58.00 2.00 0.40  0.10 0.25
CPG50 50.00 48.00 2.00 0.40  0.10 0.25
CPG60  60.00 38.00 2.00 0.40  0.10 0.25
CPG70 70.00 28.00 2.00 0.40  0.10 0.25
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Fig.3 Effect of CPG content on fluidity of cement mortar
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Fig. 8 Effect of CPG content on hydration heat of cement paste
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A5 C-(A)-SHEEK, A5 C-(A)-S-HEEfE 2
5 RIRA ) KA R AR RS 2 4
SRR o A5 Ak LA B 5 O DB 4R T 7R K Ak R
oS L SREE A S 5 2 B AR A5 A AR A G, 7E AN [
TRAL B 01 BT o 19 32 S b A7 A B AR (A5 A Ak A
PR FL 5 A B T 2 S, % W b R B Ay R R R v
2[H3Si0, | + Ca* " — Ca0+2Si0,+3H,0 (3)
2[H,Si0, ] + 2[ H,AlO0, F + Ca®"
—> Ca0+Al,0,+2Si0,*3H,0 (4)
2[AI(OH) J"+6Ca’" + 350i" + 26H,0

—> 3Ca0°Al,0,°3CaS0,*32H,0 (5)
3 #ig

(DB AR A E (CPG) 24 J K Je i 1y
E 45 I 8], 9N KR B RD B T B L CPG B i
70% B K eI BRI EE RS [0 15 min. X4 CPG $# i
M40 %0 B4 F) 70 % B, K U8 B0 3 B BE A 251 mm
I /NE] 153 mm.

(2)FE 7 d iy N, K U815 2 FLI T pH (B PR o
TR, 28 dJE FEARRFFAA Y CPG B i M 406 3
JNE] 70 %6 B, K U e FLIEIRAE 56 d & R 9 pH
M 11.02 /N5 10.62.

(3t CPG 5 & A1 K, 7K I S RD (1 W K %R
W7 A, i RECR BN Y CPG B i 4096 1
InE 705 B, 7K e e AP i W K RN 2.3 % K
3.0% , 127K 28 d Ja MR AL R B 0.98 J8/N A 0.91.

(4)>4 CPG #5540 %6 155 70 %6 i, 7K e
W3 d KA TR A 78.4 T/ g B K #] 121.4 1/
g, KU W) E B =Y B KA S LA, S
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