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Compressive Strength and Mechanism of
Geopolymers from Flue Gas Desulferization
Gypsum and Fly Ash

GUO Xiwolu'*, SHI Huisheng'*

(1. Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education, Tongji University Shanghai 201804, China; 2.
Institute of Environmental Materials, Tongji Universiy, Shanghai
201804, China)

Abstract: The sodium water glass activated geopolymers
were prepared from solid wastes of fly ash and flue gas
desulfurization gypsum (FGDG). Compressive strength and
mechanism of these geopolymers were also studied by using X
ray diffraction (XRD) and scanning electron microscopy
(SEM). When the FGDG baked at 800 C for 1 h the FGDG
had a more flabby structure and disfigurement, and became
more active. The blend of 90% of fly ash and 10% of FGDG
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baked at 800 'C for 1 h was activated by sodium water glass,
and the geopolymer was formed and the specimens were
demoulded. The compressive strength of these geopolyme
specimens cured at 23 C for 28 days or at 75 C for 8 h
reached 37. 0 MPa. Activated by alkali activator and sulfate
activator, geopolymerization products and hydration products
of geopolymeric gel, zeolite, and ettringite etc. were
formed. Preparation of geopolymes from fly ash and FGDG is
beneficial for utilizing of multi industrial wastes, especially,

the wastes containing silicate, aluminum, and sulfate.

Key words; flue gas desulfurization gypsum (FGDG); fly

ash; geopolymer; compressive strength; micro structures
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Tab.1 Chemical composition of high calcium fly ash and flue gas desulphurization gypsum %
JEA R SiO; Al O3 Fe; O3 MgO CaO SOs K;O Na; O Bk A1t
CFA 38.0 19. 00 9. 00 5. 00 20, 00 3.00 0. 40 1. 00 3.50 98. 90
FGDG — 0,03 0. 02 0.03 31,30 42.70 0.01 0.01 23.20 97. 30
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Fig.1 Thermal characteristics of flue gas desulfurization
gypsum tested by TG/DTA
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Fig.2 XRD patterns of baked flue gas

desulfurization gypsum
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Fig.3 Effects of baking temperature of flue gas desulfurization gypsum on geopolymers compressive strength
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Fig.4 Effects of contents of flue gas desulfurization gypsum on geopolymers compressive strength
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Fig.5 Effects of baking time of flue gas desulfurization gypsum on geopolymers compressive strength

2.3 BHAE-HEXHESWH R E

Pk W0 04 J B B — R i TR B G
CFA-FGDG), Bl 800 “C4#552 1 h BUBRL A B LA 10%
BRARRE R T 16 A5 5 I 5 20 50K Hh 3R A ) G
CEAMEXT b, AR5 38 5678 75 'CHR4P 8 h, &
FRE 23 CTH#HIE 28 d FH XRD fl SEM-
EDXA S s » BF58 H R i HLEE.

M XRD S35 R 0] LB 1 By Bk b 3R & W 7
20°~40°(20) (8] H B T 48 3k 0, R0 T A L 3R
B R RE I , B DUHEWT SN =4 R T e TE 45
B b SR G B ST B, 2 M iR & B 2R A0 It
5 B R H B G SR S B S kAL
Tk R A58 A L 77 5 Wi R AR 6 8 I A5 XRD A5 5 &
(OB T B NS A R, TRANREATE
W, 3R [ SR S BB K S e i B B

LTRSS

C
B

o

'CLS-H: 7k
'C: H A
P REA
B};%E%

Cer

—oo~ T

P
CFA-FGDGIF!  Q

0 10 20 30 40 50 60
20/(%)
6 HESWH X HE5T4HXRD) S
Fig.6 XRD patterns of geopolymer
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