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Table 1 The raw material ratio of ceramsite
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Table 2 The chemical composition of ceramsite
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Fig.1 TG-DSC diagrams of ceramsite and
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Fig. 2 XRD analysis of ceramsite at

different temperatures

3.4 SEM ##7

P&l 3 AN TR EE A5 e il P () R I fOW 45 4
FAMIESL . & 3a il 0L, iRk 950 CHY, Fi
PR A BN SILFIEREEL, HIRAEARBES
HoeES; DIMILE ] DL R R R A5 E8e% , R
K/NFE Ny 3~4 emo B5G AT BB YR B8 AN BE s
TRIESHT, TE 950 CF Kbz J5URHH 43 [ I Ui HE Bl L 2
J H & R G5 iU o 4R 1000 CHF (AL
KI3b) , Kk R <ALIGE K, FFan 1 BLALIR B 2F
BN, /NFUSRE B (2, JEORME A3 (B TF 4R PR A4 .
MREETEE 1050 CHE (ULIE 3¢ ), Bar i H Biek
AL, FEMALAE /N, JFURMH S 8] B R4
254 XRD S A4 R nT A, s Rk N AN R A
mnf, HAR I SRR, RSPl 2
3em VAN, AL, FRLR 24 W1 WAL RBRFG,
B R RS R SRR iR R, I R A R Y
fe2ps Ak, YIRS 1100 CHf ( WLIE 3d) , mlgE
SRR AT BRI B IS AR X, AEAEA KRR
R BNGI HEUEAERAE , MNP T DL B s 2 1 2
b, Bk RSTHE— 2D 0cdn . SIRE RS T2 1150 C
BF (UL 3e) , FRLC 582 RSS2, 3]
IR B SR AR AN 5 FH SR il 25 B A

a) 950 Cheiil ks

—-41 -



DE €1 %= = f PACKAGING JOURNAL

2025 £ 5517 % %8 6 H Vol. 17 No. 6 Nov. 2025

p 4

d) 1100 CHehIF R

e)nwr%ﬂ@ﬁ
B3 FRBESHETESMEAE SEM Fasb R E

Fig.3 SEM images and appearance pictures of ceramsite

fired at different temperatures
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different heat treatment conditions
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Fig. 8 The water absorption rate of ceramsite samples

under different preparation conditions
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Fig. 9 The water storage rate of ceramsite samples under

different preparation conditions
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Table 3 Leaching detection of heavy metal elements in

ceramsite
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Sponge City Construction
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Abstract: Solid waste materials such as dewatered sludge from urban sewage treatment plants, waste mud
from ceramic factories, fly ash, slag from biomass gasification furnaces, and rice husks were selected as raw
materials to prepare water-absorbing ceramsite for sponge cities. Research indicates that when the sintering
temperatures are 950 C, 1000 °C and 1050 °C respectively, with holding times of 0 h and 1 h, the primary crystal
phases of the ceramsite include SiO,, Na(AlSi,0,), (Ca, Na)(Si, Al),O4, CaSiO;, Al,SiO5 and NaFeO,. As the
sintering temperature and holding time increase, the porosity of the ceramsite decreases significantly from 54.88% to
17.18%, the bulk density increases from 380 kg/m’ to 660 kg/m’, and the water absorption rate drops from 59.97%
to 11.69%. However, the single particle compressive strength and water storage capacity of the ceramsite do not
exhibit a consistent trend. The single particle compressive strength ranges from 0.62 MPa to 11.24 MPa, while the
water storage capacity varies between 37.22% and 47.90%. Furthermore, leaching tests for heavy metals and pH in
the ceramsite confirm compliance with water quality standards required for sponge city construction. The overall
performance of the produced ceramsite satisfies the demands of sponge city construction and provides a viable
reference for utilizing solid waste in the production of water-absorbing ceramsite for such applications.

Keywords: ceramic solid waste; ceramsite; water absorption; sponge city
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