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Abstract: The flue gas desulfurization(FGD) gypsum-based cementitious materials are prepared by using the
B type desulfurization gypsum as the base material, including mixing cement, fly ash, silica fume and self-
made modified additive. The effects of raw material composition, water to cementitious material ratio and
curing methods on the properties of the FGD gypsum-based cementitious materials have been tested and an-
alyzed, and the formation of strength and water resistance mechanism are explored by means of SEM, XRD
analysis. The experimental results show that the performance of the FGD gypsum-based cementitious mat-
erials is excellent when 20% cement, 25% fly ash are mixed with a water to cementitious material ratio of
0.7. On these conditions, the compressive strength, water absorption and softening coefficient of specimens at
the 28th day are 12.1 MPa, 17.6%, and 0.81, respectively. There are two types of skeletons in the
specimens made with FGD gypsum-based cementitious materials, which synergistically supports the struc-
ture. The first skeleton is formed by dihydrate gypsum crystals, providing the early -age strength for the
specimens. The second skeleton is formed by ettringite and C—S-—H gel, providing strength in later ages.

The skeletons improve the compactness and the water resistance of the specimens made with FGD gypsum-
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Tab.1 Chemical composition of semi-water FGD gypsum (in mass) %
5% Si0, AlO, Fe,O, CaO MgO SO, K,O Na,O Cl
T 4.30 3.10 0.33 31.97 0.18 51.84 0.18 4.30 0.04

R2 EBABRmATHMEEIER

Tab.2 Performance of semi-water FGD gypsum

No. Properties The first grade Test result
1 Fineness(0.2 mm)/ % <10 3
2 Normal consistency/ % 65.0
o ) Initial setting time =3 5
3 Setting time/min ) o
Final setting time <30 11
Compressive strength =6.0 6.8
4 2 h strength/MPa
Flexural strength =3.0 3.2

3 KREHUERDFREBSE)
Tab.3 Chemical compositions of cement(in mass) %
5 Si0, ALO, CaO  Fe,O;, MgO SO,
o 23.16 4.22 62.34 3.12 2.28  2.42
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Tab.4 Performance of cement
No. Properties Standard requirement Test result
1 Specific surface area/(m’<kg ') =300 370
2 Normal consistency/ % 28.0
o i Initial setting time =45 155
3 Setting time/min ) T
Final setting time <390 205
4 Soundness Gk Exis
3d =4.0 6.7
5 Flexural strength/MPa
28d =7.0 9.0
) 3d =23.0 30.0
6 Compressive strength/MPa
28d =425 50.0
SO,/ % <3.5 2.42
8 MgO/% <5.0 2.28
x5 BMERHUERS(REESE) x7 BMATEESREVMAIXREALL
Tab.5 Chemical composition of fly ash (in mass) % Tab. 7 Proportion of semi- water FGD composite ce-
W4y S0, ALO, CaO  Fe, O, MgO SO, K,0 mentitious system
i 56.94 18.67 10.46 6.00 2.01 1.22 1.33 c Water to
Ce-
Hemihy- Fly Quick o Silica cementi-
S\ e M B e b me- . roun )
R6 WRIRHLERETRAR No. / drate gyp- ash/ lime/ lag/ Y fum- tious ma-
nt sla
Tab. 6 Performance of fly ash y sum/ % % % & e/% terial ra-
. The sec- ! tio
No. Properties Test result
ondary FA Al 10 60.5 25 3 1 0.5 0.7
1 Fineness(45 pm) /% <25.0 13.2 A2 20 50.5 25 3 1 0.5 0.7
2 Water demand ratio / % <105.0 93.0 A3 30 40.5 25 3 1 0.5 0.7
3 Water content / % <1.0 0.3 Bl 20 55.5 20 3 1 0.5 0.7
4 JCaO /% <1.0 0.1 B2 20 45.5 30 3 1 0.5 0.7
5) Soundness /mm <5.0 2.3 Cl 20 50.5 25 3 1 0.5 0.6
L 7d 83 C2z 20 50.5 25 3 1 0.5 0.8
6 Activity index
28d 106 VE A2 RNy B LA C 4LERT EL I L

(GB/T 4111—2013)#17 . WA E , Iz T
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T 3 b i JE U E AR BT

2 HREERSUESH

2.1 REEREHH

(1) RRFHBZ W FH

R T AFKRBROBHRATELZE S
JIG B R R P B B W K SRR Rk 2R B, LR A
RUWE L, I af LUA B G 7K 42 i 0 A B
R BB A i 52 6 JE R A 0 58 B A R K IR
FER R, ARk KB E R 10% i), H 28 d4t
JE5R B 10.4 MPa; /K ig$8 & 2 30 %0 i, H 28 d it
JE % B 3 Ok 13.3 MPa, Bl ik 28.8% . ZEIAFEPY
W2 T HRFFY N 28 d b o B 4R T, R T

WR B e RT3k 1200, /K38 HE Ry 1090 B, ROK % |
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Fig. 2 Test results of semi-water FGD composite cementitious materials with different fly ash content
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Fig. 3 Test results of semi-water FGD composite cementitious materials with different water to cementitious material ratio
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