o5 28 2 5 W) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.28,No.5
May,> 2007

LB 5 S 4 B TR A ) B /78 AL S5 R O IR BT 5%

KRR, MR, A, KR e

C1 TR 22 7K SCOK B85 M OK R TRER % [ 5 SR I0 %, P At 210008 2.3 K2 TR TR Bt , IR 2100085 3.3 K
RMEREIUSE, BT 2100085 4. HASKZEAE ™ T2, A TH-EJEE W 275-0006)

FEE B0 ARG LK VR [0 T5 1, 45 K (R 7K U F 120K 15 1A A (9038 R pHL a5 100 R0, 488 11 77 DA oA 9 n 750 4 B 7K ) [
A RGBT B 8 T JR T ) R0 A R 3 9 R s, W 45 N I 5 v U A A R L T 4 R
B COD K pH E, B I Ak /A8 8 A T7VE I RO . 45 AR B, B L I8 AR OB 5 T A AR I BT R B, B N B R
0. 4CHHXT Y5 ¥ [ BT iE FE O I 7K Jfe — 21 AR B AR, A AR R B B3 o T 6 Ze A AR 22 1kt e % v e ok B Il + 48
NEEI, AR HT IR R 5E BN pH [ 2 AW NS B8R HE S H 6.9% F SR 0.25%,
9.6% NPT 5%, pHHH 12.3 FFEZE 12.1. 7R8I T ZACT BT 40440, 0 S B A& A HLA 10 23 fift 1 A7 H DA TG 38 Jon 44
TR HH 28, T R L PR N B 5 7K V8 3 Jos PR e R P 458 B X Bl ik A0k 2 4 v 0 4 R A 7 AR IR AN 5 g

KEIR: VIR W L EEAJE s pH {E; cODs [k /R e AL

PESES X705 XEIRIRTE: A XEHS:0250-3301(2007)05-1020-06

Solidification/Stabilization (S/S) of Sludge Using Calcium-Bentonite as Additive

ZHU Wei"?, LIN Cheng’, LI Lei’> T. Ohki'

(1. State Key Laboratory of Hydrology Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China; 2. College of
Civil Engineerings Hohai University> Nanjing 210098, China; 3. Research Academy of Hohai University> Hohai University, Nanjing 210098,
China; 4. Department of Civil Engineering, College of Industrial Technology, Nihon University, Tiba Narashino 275-0006, Japan)
Abstract: Cement-based S/S of sludge confronted the problems of consuming the large amount of cement and high pH leaching from solidified
sludge. This research utilized calcium-bentonite as additive to assist cement-based S/S of sludge. Unconfined compressive strength (UCS) test
and leach test were conducted to assess its effect by measuring UCS of the solidified sludges leaching ratio of heavy metal, COD and pH of
leachate from the solidified sludge. The results show that compressive strength of the solidified sludge increases remarkably after adding
calcium-bentonite, and when half of cement content of 0.4 (to sludge by weight)is replaced by bentonite; strength of the solidified sludge
increases nearly 6 times. Furthermore; volume of the solidified sludge after adding bentonite changes small. With calcium-bentonite adding,
leaching Zn, Pb and pH from the solidified sludge appears in a declining trend zinc and lead leaching ratios decrease from 6.9% t0 0.25% >
9.6% to 5% respectively and pH decreases from 12.3 to 12.1. Copper would be leached out as organics dissolve at high pH or natural drying
conditions, which increases leaching ratio of copper from sludge. However; bentonite can reduce these bad influences and improve stability of
copper stable in the solidified sludge.
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Table 1~ Physical and chemical characteristics of sludge
WKEI%  EEigrem™® T pH IR FE %/ % HHLI % Cu/mg*kg™! Zn/mg*kg ™! Cd/mg*kg™"  Pb/mg*kg™!
75.8 1.05 1.61 7.07 256.1 199 505 26 116
e, JLEEAAL 247 HR WA 2. I3 £ 0 B9 503 (L I R2 AORMBAERIEN %
j:/:-EF E,(Jggﬂj‘ %H%Y]ﬂ:t , %Z—‘ﬁ)ﬁﬁﬂi@ 3 y\i% 3\ L Table 2 Chemical composition of cement/ %
A SRR B A K v I AR S0, AL O, Fe205 Ca0 MO

1.2 Rk

21.4~22.2 4.75~5.83 3.31~3.91 64.39~66.23 1.12~2.08
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Table 3  Basic characteristics of calcium-bentonite

Si0,/%  AlL,03/%  CaO/%  MgO/%  Fe,03/%  FeO/%  TiO/% — MnO/%  K,0/%  NayO/% — P,03/%  H0/%
70.49 16.14 2.02 2.72 1.89 0.23 0.11 0.05 0.88 0.14 0.03 5.57
NI /mLe g~ WK Z(2 h) /% CEC/mmol* (100 g) ! FLEEC180 H /%

9.5 =180 79.2 95
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Table 4 Mix design of sludge, cement and calcium-bentonite/kg® kg ™"

USRS VN LARR YN
0.1 0 0.1 0.2 0.4
0.2 0 0.1 0.2 0.4
0.4 0 0.1 0.2 0.4

WL T 7K 075 )8, EAT [ 40 /888 1493 30 14 o Hs o
JE#S KT 100 kPas f8 9 A2 45+ (1 58 721 (= 100
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Fig.1 Relationship between unconfined compressive strength

and cement content (curing time: 7 d)
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Table 5 Leaching characteristics of untreated sludge

Zn! % Cu/ % Pb/ % COD/mg*L~! pH

6.9 5.7 9.6 3210 7.07
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Fig.8 Leaching of Cu from solidified sludge at various cement content
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