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Tab.1 The basic physical properties of clay
max s % KAz Gy A e/ Y
Amme O L w., &F{S mﬁ%%iﬁ/ 0
geem™?) (grem ) (emes™h) >0.05 mm 0.05~0.005 mm 0.005~0.002 mm <0.002 mm
0. 44 1.65 0.19 2.65 4,5X10°8 12 32 45 11

F2 FromnFERL

Tab.2 The chemical composition of clay

(3% w/% (3% w/%
SiO;, 58.42 MgO 0.12
Al O 25.23 K, O 5.32
Fez ()3 0. 24 Naz() 2. 67
CaO 0.51
k3 FREERYEMR
Tab. 3 The basic physical properties of sludge
W/ EERiING KI5 %
H K/ Y LB
P (g+em™ ) FE/% AV AL B/(emes™ 1)
6. 96 1.24 43.2 80. 3 3. 36 1.2X10°8
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Fig. 1 The microstructure of SSA

1.2 85k

B 28 L AT N T i 2 mm [ LS
BTG U R B L R S 10675
PR 499 %0 b 1 3015 P IK+-97 Yo b £ .5 0158

R+ 95% %5 +. % H HCL 1 NaOH fe#l pH K
5.6.8.9 MMkt K e MER B T WP
51 30 d JEHUH.

. 00 10.100
T 004 o, e
: 003_*,/\\. S (L
‘T?D . ./ * \/. \'\ /074:10\. "’?D
H 0.02 o ——+10.050 g
= 001} ~ =
§ ol .,.-" cearir [00B R
) o —n=>dV 10

-0.01 R

12 3 45 6 7 8 910
D/nm

B2 FiRAMILAIE A &
Fig. 2 The pore volume and pore size distribution

curves of SSA
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Tab.4 The chemical composition of SSA
(A= % w/ % (A=) w/ %
SiO, 45.50 SO 6.61
Al; Oy 16. 60 P, Os 5.72
Fe, O3 8. 11 HiAflls 10. 82
CaO 6. 64
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Fig. 3 Cracking monitoring device of compacted clay
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Fig. 4 The liquid limit and plastic limit of modified clay
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Fig. 5 The plastic index of modified clay
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Fig. 6 The swelling rate curves of modified clay
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Fig.7 The shrinking rate curves of modified clay
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Fig. 8 The CIF distribution of modified clay
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Swelling, shrinking and cracking properties
of modified clay containing sewage sludge ash

DONG Yi-gie'. LU Hai-jun"""

( 1. Institute of Poromechanics, Wuhan Polytechnic University, Wuhan 430023, China;

2. Institute of Geotechnical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to deal with the landfill liner which was corroded by pollutants and evaluate the
feasibility of using the residual sludge in sewage treatment plant, tests were performed to analyze the
swelling, shrinking and cracking properties of modified clay which contained 1%-5% sewage sludge
ash (SSA) under the action of acid and alkali chemical solutions. pHs of chemical solutions used in the
tests were 5,6,8,9 separately, and the conditions were simulated indoors. The liquid limit and plastic
limit of modified clay were tested by moisture content test, and the consistency limit of samples was
analyzed. The swelling rate and shrinking rate of modified clay were tested by swelling test and
shrinking test, and the swelling and shrinking properties were analyzed. The cracking properties of
modified clay were tested by cracking test. Based on the results of soil tests, the liquid limit of
modified clay is about 43.5%. With the increasing of SSA contents, plastic limit increases and plastic
index reduces, the maximum liquid limit and plastic limit of modified clay containing 5% SSA which is
polluted by acid and alkali chemical solution are 45. 9%, 22. 8% respectively. The minimum swelling
rate and shrinking rate are 5. 66%, 2. 14% of modified clay containing 5% SSA and 3% SSA
respectively. Moreover, the swelling rate is reduced by 12. 7%-36. 5% and the shrinking rate is
increased by 33. 8%-75. 7% when polluted by acid and alkali chemical solutions. After dry-wet
circulation for four times, the cracking index factor (CIF) is 80. 71% larger than that of the end of
first dry-wet circulation of clay sample. However, it is only 43. 47% larger than that of the end of
first dry-wet circulation of modified clay containing 3% SSA. Thus, the modified clay can be used as
landfill liner material and the best content of SSA is 3%.

Key words: sewage sludge ash; modified clay; swelling and shrinking; cracking index factor



