o529 B4 3 B2 Of oM B F R Vol. 29,No. 3
2026 4F 3 H JOURNAL OF BUILDING MATERIALS Mar. , 2026

XEHS:1007-9629(2026)03-0325-08

AEEREERE T TREMRAMBFLIEFFA
FE A

HEAY, X oW, FOAY, ks, mERY
(1. [Rl %% K2f %Liﬂiﬁ%ﬂﬂ%ﬁzﬁi{@ LI, B 201804
2. [\ K MR R S TR 2Rk, B 201804)

BEATHLEARETHESEILRFEHRIAN %, BT XEBTTRENESHELREH
B AR oA . 4R R IR AL R P R me I A LR R 0 A B & Ak LR LA
HALBAEFRAETTH TRV ERAR; BEASAHNERLORZEAENILME, F5 L
FEBETHE REZERERETLRE BHRESFRT Moy AR A2 IR F 3 o 3t 14 42 5% F 6)
om R B Ay R, B AR T VA A T R T 64 JU TR A 4 Ao b AR AR AL BR A — S 0 2R B
KR 75 R B SUIRAF AL s BB A ) MR A 2R,

RESHES:TU528.01 MEKARAERD A doi:10.3969/j.issn.1007-9629.2026.03.006

Evolution of Pore Characteristics in Sludge Based Ceramsite under
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Abstract: Based on the island model, a predictive method for the evolution of pore characteristic in ceramsite was
proposed and the influence mechanism of sintering regimes on the pore structure and mechanical properties of
ceramsite was revealed through experimental work. The results indicate that the theoretical model can qualitatively
reflect the trend of porosity variation, and its accuracy can be furtherly improved by incorporating factors such as initial
pores and the fusion of cooling bubbles. Increasing temperature and prolonging sintering time increases porosity,
leading to a decline in compressive strength. Although high-temperature sintering promotes the formation of skeletal
minerals such as margarite and anorthite, the negative effect of increased porosity on strength is more pronounced.
The research findings provide a theoretical basis for pore regulation and performance optimization of sludge based
ceramsite.
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Table 1 Chemical composition(by mass) of sludge
Unit: %

Si0, ALO, Fe,0, MgO CaO Na0O K,0 TiO, IL

59.31 20.72 5.87 1.58 5.04 2.39 4.16 0.48 0.45
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Table 2 Mix proportion of ceramsite and calcination regime

w(sludge)/  w(Fe,0,)/ Sintering Sintering

Code

% % temperature/°C  time/min
C-1150-15 95 5 1150 15
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Fig. 1

Pore characteristics of ceramsite in different test groups
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Fig. 3 XRD patterns of ceramsite in different test groups
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Fig. 2 Effect of sintering temperature and time on shape of ceramsite
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Fig.4 Microstructure and EDS analysis of ceramsite
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Table 3 Value of liquid phase density, surface tension and viscosity under different test temperatures

arou emperature ~1qur ase densit cm : Surface tension/(mN-m "~ i1scosit as*s
Group Temp /C Liquid phase density(g-cm ™) Surf /(mN-m ") v y/(Pa-s)
1 1150 2.63 415 23518
2 1200 2.62 411 6702
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Fig. 6 Relationship between characteristic radius of pore
structure and sintering time during sintering process

of ceramsite at different sintering temperatures

2.5 HREIIGIF
T I UE PR AR A S e B/ TR T

AN T3 36 2 A9 Pl A T 5 B LB SRR AE 2
o ME 7RI

(1) B kL i £L B 26 5 R A1 2 A% 1) 3 A 28 Ak b 3
— 350, P B R B B R A 20 A 1 8 T
X % U B AR AT LA R AE AN (] B8 45 R B b 45 s ]
AT B bz FL B AN g 2 5 ) S AR AR AR X L
Wi C-1150-15F1 C-1200-15, B &5 B 25 15 B iy 42 &
LB RIG K T 21.2% B kL (PR BE T RE T 3.3%;
B 2 e 2 3 B I AE K LB R B K T 38.5 %6, B kL i)
USRI NFET 5.7%,

(2)%F F P B AL B C-1200-15 fHRRAE 2 12
A H T B kL C-1150-15 2 & T 56.4%, 1 P ki
C-1200-20 A HRAE 2 42 M L F B RE C-1200-15 X #2 7
T 7.2% o LA B BRI R 2 AR A5 R 6% i il
B 5 ] 1) A P R B, L iR 2 R AE 2 4 AN AL
B3 1) T e T R

Xif T g ok U, FLBR 32 B 2 3404 B« 1) 7 P
Rrpe 2 it v, Ax AR Ak 1) WA AL B AL 5
2) B KL AE ) £ R v, 23 R A JEORE R 4 45 TR R
AR FLAIR | 3% 6L 25 ¥ 25 76 B8 25 3 B v Bl 25 B b
BB AL B4 BB AR 20 43 g S NFL L X — A Y
FL 25 48 TC % o RS AT T A, B R ARV A
1L AR v R Ay B R AR A E R R T R A AR
N T YRR AR AR R I IR A S . Xy



HhE R A R [Rl PR 45 IR BE TR ¥ U B B KL LB R A K T A L 331

2 ) B R O W R AL B S R BT R B R
b, Je SERT S I 25 B8 L S P £L B 45 4 2 K00 B1iE

BERIPEAT B IE , 7 RS A ) 1 RE SO AR

o

1 - o

0 mmmm Compressive strength = Porosity 20 600
= il 118

9 L
E ° 1500
S 116 &
8T g
5 1143 1400
P} = =
»n L 5 =5
2 ! 112 ) =
2 - = 1300
O 6+ =
=) 110 £
=) o
8 51 o A 1200

- 100
C-1150-15  C-1200-15  C-1200-20
Code

7 AT T o 2 ) B AR BT T iR B L B 3R R A 2 A2
Fig.7 Compressive strength, porosity and characteristic
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