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Abstract: The dewatering characteristic of sewage sludge is closely related to its moisture distribution. The researches on the
moisture distribution characteristics in the sewage sludge are of important theoretical significance. Currently the measurement
of moisture distribution curve of the sewage sludge mainly adopts the thermal gravimetry-differential thermal method, in which
the amount of samples is only 50 mg, and the reproducibility of the tests is poor. A new method for measuring the moisture
distribution in the sewage sludge based on the soil-water characteristic curve is proposed. Firstly based on the relationship
between water potential and bond strength of moisture in the sewage sludge, the formula for bond strength of moisture and
matric suction of the sewage sludge is derived. Accordingly the moisture distribution curve of the sewage sludge can be
obtained by measuring its soil-water characteristic curve. The osmotic method and the relative humidity method are employed
to obtain the moisture distribution curve of the sewage sludge. The results are compared with those based on the combined
thermal gravimetry-differential thermal method. The proposed method for the moisture distribution in sewage sludge based on
the soil-water characteristic curve has following features: the amount of samples is enough and representative, the change of
structure of samples is small during measurement process, and the range of bond strength of measured moisture is wider.

Key words: sewage sludge; moisture distribution characteristic; water-solid bond strength; water potential; soil-water
characteristic curve; combined thermal gravimetry-differential thermal method
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Fig. 1 Forms of moisture in sewage sludge
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Fig. 2 Relationship among water-solid bound strength, matrix

pressure and residual moisture content

3 ETHAKEZEISIRK D 7N

F3 AR B E

NIRRT R M 26 1075 P K 20 AR IR 7 v
SRIRRBHTE AR FEGIRE 207
EEE T ISR IK AT h 42, FR P& (hialae g R
HHAT T A
3.1 RIEMH

TFVRRFEI A K IS5 R . 115 R E
AR K G, 18 2 R e AT, S
TSV PE LR T T R AR S BORETS e () %
Wi 2a ity HUFEGIAESERIA gk AT % 4

K TIRE 57 niE (GB/T 50123) U7HIR T
TGV E AT o U 5 7K R IR F T2,
MR FE R HILE 65°C o WA NI & MR P2
o PR AR5 B 5 5 MR A G o 23 B O
MR AR B, R R A B S HER . R 2D
WK T, WFER pH IR KR CI/T221—
200581, 5 URE MUk R 4% K ) Beckman Coulter 0%

B E o R zeta HAZINEAR A S 2R SCHOG KL
FEHTAL . AT BT 5 YR ik FERE AR B bR ank 1
/—j—‘_\‘ o
R SRR EAR MR
Table 1 Basic properties of sewage sludge
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Fig. 3 Test apparatus of osmotic method on sewage sludge
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Table 2 Concentrations of PEG 20000 solution and corresponding
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Table 3 Salt solutions and corresponding suction pressures in

relative humidity method
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Fig. 5 Residual moisture content versus time under different
suction pressures in osmotic method
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Fig. 6 Residual moisture content versus time under different
suction pressures in relative humidity method
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Fig. 7 Results of combined TGA/DTA tests for pure water
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Fig. 8 Results of combined TGA/DTA tests for sewage sludge
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Fig. 10 Solid-water bound strength versus residual water content
by combined thermal gravimetry analysis and differential
thermal analysis
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