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Combined Remediation of Contaminated Soil by Humic Acid and Activated Sludge

YU Hong-yan, ZHANG Xin-xin
(Department of Biological and Chemical Engineering , Taizhou Vocational & Technical College, Taizhou . Zhejiang 318000, China)

Abstract: An orthogonal experiment was conducted to study the effects of chemical dissolution and biodegradation on
the remediation efficiency for artificially contaminated soil by heavy metals Cu, Zn and Pb, as well as phenanthrene,
naphthalene and pyrene. Humic acid(HA) was selected as eluent to strengthen the performance of microbial degra-
dation of organic pollutants, which can effectively improve the degradation efficiency of degrading strain. Ac-
tivated sludge was selected as degradation agent to strengthen the HA elution of heavy metals. The goal of
this study was to reduce the polluted effect of heavy metals and polycyclic aromatic hydrocarbons(PAHs) in
soil and increase the remediation efficiency. Results showed that the optimal conditions for remediation were
temperature 35 “C, pH 6. 5, inoculation amount of activated sludge 2. 0% and humic acid 5 mg/g. In this
condition, the remediation efficiencies for phenanthrene, naphthalene and pyrene were 73. 4%, 80. 5% and
68.2%, and for Cu’", Zn*" and Pb*", 75.5%, 64.2% and 71. 7%, respectively. The addition of HA and
activated sludge could significantly enhance the remediation of contaminated soil. It showed well the syner-
gistic effect between chemical dissolution and biodegradation to remediate contaminated soil.
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, ) ) \ 20,40,60 mg/L ,
, . 80 mg/L, .
s 200 mg/L, NN 10,20,
S 30 mg/L . 40 mg/L,
NN NN NN 100 mg/L,
) ( 200 r/min) ,
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, . 95% . . .
, (PAHs) ,
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45.04 mg/kg, , 2.0 mm 1.2
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2
pH /C (mg+g ") / pH /e (mg+g ") /
1 6.5 18 1.0 10 6.5 18 5.0
2 6.5 26 3.0 11 6.5 26 1.0
3 6.5 35 5.0 12 6.5 35 3.0
4 7.5 18 1.0 13 7.5 18 3.0
5 7.5 26 3.0 14 7.5 26 5.0
6 7.5 35 5.0 15 7.5 35 1.0
7 8.5 18 3.0 16 8.5 18 5.0
8 8.5 26 5.0 17 8.5 26 1.0
9 8.5 35 1.0 18 8.5 35 3.0
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3 %
1 50. 2 3.4 22.8 10 68. 6 4.4 8.6
2 62.4 8.3 18.6 11 58. 8 8.6 5.1
3 82.8 8.9 12.6 12 75.2 5.1 5.8
4 50. 4 5.5 30. 2 13 52.6 5.8 5.9
5 61.0 6.1 22.7 14 71.6 5.9 7.8
6 78.9 8.9 15.7 15 64.2 7.8 4.4
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. +2002,3(7) ;45-50.
3 [3] ; , .
@) , ( 0l ,2010,29(6) .
) . 1% 1098-1104.
o 198, 0%.34. 5%  34.3%. [4] Khodadoust A P, Redd K R, Maturi K. Removal of
nickel and phenanthrene from kaolin soil using different
2% . 5d 3 . o .
extractants [ J |. Environmental Engineering Science,
50.0%0,51. 2% 56.20. 2004,21(6) :691-704.
: »h [5] (1.
° ,2007,27(11) :4871-4876.
. R [6] TIrha N, Slet J, Petersell V. Effect of heavy metals and
2 PAHs on soil assessed via dehydrogenase assay[J]. En-
> ~pH ; vironment International. 2003,28(8) :779-782.
>  >pH 7 ’ o
) (. »2005, 23
, (1):102-106.
>pH > o ; - S .
. [8] Stasinakis A S, Thomaidis N' S, Mamais D, et al. Effect
2.0%. of chromium ( V] ) addition on the activated sludge
5 mg/g ’ 35 C.pH 6.5, process[ J]. Water Research, 2003, 37(9):2140-2148.
(3) ’ [9] , s ,
o NN [Jl. ,2007,16 (4):1310-
:73.4%,80. 5%  68.2%, 1317.
Cu*",Zn*"  Pb*" 75.5%,64.2% [10] Kachert T, Haupt T K, Garms C, et al. Structural
71.7%. characterisation of humic acid-bound PAH residues in
soil by 13C-CPMAS-NMR-spectroscopy: evidence of
’ covalent bonds[J]. Chemosphere, 2002, 48 (1) 117-
[ ] 131.
[1] Gao Y Z. Zhu L Z. Phytoremediation and its models for [11] Miguel T A, Juan C, Diege G, et al. Chemical and

organic contaminated soils[J]. Journal of Environmental
Sciences, 2003,15(3):302-310.
(2] . . ,

structural evolution of humic acids during organic
waste composting [ J]. Biodegradation, 2002, 13 (6) ;
361-371.



