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d. 12
10L:1kg
1.3
ICP-AES Cd Cr Cu Ni Pb Zn6
2
2.1
pH 7.3 61.5% 12.7% Cd Cr Cu Ni
Pb  7Zn 12.39 396.34 1272.39 280.71 80.07  782.01 mg/kg.
GB15618—1995 B
Cd Cr Cu Ni Pb  Zn 0.30 200.00 100.00 50.00 300.00  250.00
mg/kg . Ph Cd Cr Cu Ni  Zn
GB 15618—1995 13 Cd Cu
10 Cr Ni Zn
Fr.1  Fr.2
Fr.3  Fr.4
pH Eh .Fr.5
" 5 E
Epe1> Epxo> Ep3> Epg> Eps. 3 2
1.
1 1
. cd Cu cd Table 1 Form distribution of heavy metals in sludge %
65% wC wC  wC  wN  wPbh  wZn
Cu Fr.1 3.15 3.76 0.02 10.94 0.54 1.48
9% . Cr Ni 7Zn3 Cr Fr.2  34.74 2.15 0.02 12.60 4.5  24.18
50% Ni /n Fr.3 26.95 43.77 1.05 41.28 30.18 37.55
e GLBR B we xwowe 3w
wC wC wCi wN wPh w Zn Cd Cr
Cu  Pb Cu Ni Pb 7Zn
Cd Ni 7n . 2
2.2 Table 2 Form distribution of heavy metals in
solidified sludge Yo
2. w Cd w Cr w Cu w Ni w Pb w 7Zn
2 6 Fr.1 6.91 0.82 0.01 6.25 0.40 0.05
Fr.2 4.14 0.24 0.01 3.96 0.13 1.38
cd Cu Fr.3 2256 1525 0.0 2273 27.57  37.41
cd Fr.4 37.31 31.52 84.91 43.94 14.71 47.69
Fr.5 29.08 52.17 15.05 23.13 57.20 13.47
Ni  Zn
35% 60%
3. Cd Fr.2 Fr.4  Fr.5
Cd Fr.2 Fr.4  Fr.5.
Cu .Zn Cd

/n  Fr.2 Fr.4 Fr.5 Cd .Cr N1 Fr.3
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Fr.4  Fr.5 Cr Fr.5 25%
Pb Fr.5
3
Table 3 Form variations of heavy metals
pH during solidification %
OH~ Cr Cu Pb w Cd w Cr w Cu w Ni w Pb w 7Zn
Fr.1 3.75 -2.94 -0.01 -4.69 -0.14 -1.43
Fr.2 -30.61 -1.92 -0.01 -8.74 -4.46 -22.81
Fr.3 -4.39 -28.52 -1.03 -18.55 -2.61 -0.14
Fr.4 16.89 7.82 -1.98 15.88 0.54 18.36
Fr.5 14.34 25.56 3.03 16.10 6.67 6.02
2.3
4.
GB5085.3—1996 15
Pb 5
~3
4 15
Table 4 Comparison between leaching contents of heavy metals in sludge before and after
solidification and those in Reference 15 mg/LL
Cd Cr Cu Ni Pb 7/n
15 15 15 15 15 15
0.75 0.13 <0.30 3.288 0.18 <10.00 128.10 10.20 <50.00 36.11 10.86 <10.00 1.97 2.05 <3.00 115.10 19.30 50.00
13 6 1.9~41.3
15 2.0~3.0
Pb 5
15
2.4
5.
5
Table 5 Unstable mass percentages and leaching ratios of heavy metals in sludge %
Cd Cr Cu
64.81 6.12 33.62 1.12 49.72 0.84 16.31 0.15 1.14 10.13 0.12 0.91
Ni Pb 7/n
64.93 12.92 32.10 4.12 35.01 2.51 28.12 2.81 63.22 14.73 38.81 2.72




1 27
Cu
1% 12% 11% Cu
Cu
pH
Pb 2 Pb
C-S-H Ph*+ 16
3
a.
2~3
b.
Cd
C.

1 RJ. AlJ. M . 2003 13-140.

2 BLOM G WINKELS H J. Modeling sediment accumulation and dispersion of contaminants in Ijsselmeer the Netherlands J . Water
Science Technology 1998 37 6/7 17-24.

3 J. 1999 32 6 66-69. LI Yu-hua LU
Bingnan ZHANG Jing-cheng et al. The treatment of solidifying river bed silt and correlative examination J . Journal of Harbin
University of Civil Engineering and Architecture 1999 32 6 66-69. in Chinese

4 D . 2007.

. J . 2005 33 2 127
-130. LI Lei ZHU Wei ZHAO Jian et al. Research of secondary pollution induced by reutilization of dredged sediment from west
Waulihu Lake J . Journal of Hohai University Natural Sciences 2005 33 2 127-130. in Chinese

6 ALONSO A E CALLEJON M M JIMENEZ S C et al. Heavy metal exiractable forms in sludge from wastewater treatment plants J .
Chemosphere 2002 47 7 765-775.

7 I 2003 4 12 40-43. WU
Fang LUO Ai-ping LI Nan. Experimental study on solidification and soaking test of sewage sludge containing heavy metal ion J .
Techniques and Equipment for Environmental Pollution Control 2003 4 12 40-43. in Chinese

8 . J. 2007 35 2
121-124. ZHU Ping LI Xiao-chen MA Hai-tao el al. Correlation between chemical forms and leachability of heavy metals in sludge
samples J .Journal of Hohai University Natural Sciences 35 2 121-124. in Chinese

9 BARNA R SANCHEZ F MOSZKOWICZ P et al. Leaching behavior of pollutants in stabilized/solidified wastes J . Journal of Hazardous
Materials 1997 52 2/3 287-310.

10 . M . 2000 231-235.

11 TESSIER A CAMPBELL P G C BISSON M. Sequential extraction procedure for the speciation of particulate trace metals J . Analytical



28

39

12
13
14
15
16

Chemistry 1979 51 7 844-851.

HJ/T300—2007 S .
GB 15618—1995 S .
. M . 1992 132-135.
GB5085.3—1996 S .
Ph** J . 2005 24 4 10-15. LAN Jun-kang WANG Yan-xin.

Mechanisms of Ph** solidified by composite cement J . Bulletin of the Chinese Ceramic Society 2005 24 4 10-15. in Chinese

Stabilization effect of heavy metals in solidified sludge

BAO Jian-ping' ZHU Wei' > WANG Shun-cai' ZHANG Chun-lei'
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Abstract The solidification tests on the sludge polluted by heavy metals were performed by adding curing agent of 100

kg/m’. On such a basis the contents of heavy metals of Cd Cr Cu Ni Pb and Zn in the original sludge as well as

their form distributions before and after solidification were studied. The hazardness leaching tests on the original sludge

and the solidified sludge were carried out. The test results show that the forms of heavy metals change during the

solidification of the sludge and the stable mass percentages increase to some extent. The heavy metals of Cd Cr Cu

Ni and Zn are well stabilized

and their leaching amount and leaching ratio obviously decrease and meet the

requirements . The stabilization effect of the curing agent on the heavy metals is realized by changing the form distribution

of the heavy metals and further improving their transformation of unstable state into stable one and it may be also realized

by other ways.

Key words sludge heavy metal solidification form distribution leaching





