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Table 1 Two types of foundry dust compositions  wg /%
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Fig. 1 Effects of foundry dust ratios on the compressive strengths
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Fig. 2 Effects of water-to-ash ratios on the compressive strengths
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Fig. 3 Geopolymer reaction principle

2.3 IKEIERESRERERY

KB IR E B L RE R SRR ERERN
-E'—’ﬂmzul4ﬁﬁT, LRI ISR E M 25% EFHE=35%,

aMnEREEM EAHER, 3XNE=RE LF
82.88%, 28 KINEIRE FFH90.43% . LKIWIEIRE
BN EHEA0%, BREYNEREZIM TEBEE, 3
KIUERE FF£10.68%, 28KHEIRE N23.80%,
IKIIEIREIRTE 78R Si0 FNa,0HRE . 1HI0E
B ZKIRIBIRERIE, BRENVERT, BRE
RSO AMNa,ORREIEN, MAHNERA A& K& M IR

25%
18 F 30%
35%
16 409

S~
T

B SR HE/MPa
o

S B ke O ®
™ T T 1

3R 145 28K
[ Tl
El4 KEERENERERSD
Fig. 4 Effects of water glass concentrations on the compressive
strengths
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Fig. 5 Effects of water glass moduli on the compressive strengths
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Fig. 6 Effects of molding pressures on the compressive strengths
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Fig. 7 Effects of water-to-ash ratio, water glass concentration, water

glass modulus, and molding pressure parameters on the compressive
strengths
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Preparation and Properties of Foundry Dust Based Geopolymer

ZHANG Yu-hang', FAN Suo', GONG Xiao-long?, FENG Guang-hai*

(1. School of Mechanical Engineering, Wuhan Institute of Technology, Wuhan 430073, Hubei, China; 2. State Key Laboratory of Materials
Processing and Die and Mould Technology, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

Geopolymer was prepared by the compression molding method using foundry dust and water glass as raw
materials. The effects of foundry dust ratio, water-to-ash ratio, water glass concentration and modulus,
and molding pressure on the compressive strength of foundry dust based geopolymer are studied through
single-factor experiments and orthogonal experiments. Scanning electron microscopy and energy spectrum
analysis are conducted to characterize the microscopic morphology and composition of the geopolymer. The
study shows that the compressive strength of foundry dust based geopolymer increases with the increase of
molding pressure, and initially increases and then decreases with the increase of water-to-ash ratio, water
glass concentration, and modulus. The magnitude of the influence of each factor is as follows: water glass
modulus >molding pressure>water-to-ash ratio>water glass concentration. The optimal parameters are water-
to-ash ratio of 17%, water glass concentration of 38%, modulus of 1.3, molding pressure of 60 MPa, and
compressive strength of 19.46 MPa after 28 days. The low modulus of water glass promoted the formation
of gel phase, and the high molding pressure made the internal structure of the sample more compact, thus
improving the compressive strength of the foundry dust based geopolymer.

Key words:
solid waste utilization; foundry dust; press forming; geopolymers; water glass
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