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Abstract: In order to find suitable treatment and disposal methods of sewage sludge as well as
meeting the demand of organic improved matrix for soil remediation of abandoned mining areas in Chaohu
Lake Basin, a pot experiment was conducted to explore the effects of adding dewatered sludge (DS),
aerobic fermentation sludge ( AFS) and anaerobic digestion sludge ( ADS) on basic physicochemical
properties and microbial characteristics of soil in an abandoned mining area. The organic matter, nitrogen
and phosphorus nutrients contents of the abandoned mining soil could be significantly increased by adding
sludge that treated by different methods. The pH values decreased in varying degrees. The values of
electrical conductivity( EC) increased significantly, but it was still lower than the normal limit for plant
growth. At the same time, the soil microbial biomass carbon and nitrogen contents were significantly
increased by adding the treated sludge, and the activities of dehydrogenase, invertase, phosphatase and
urease were promoted. It could be seen that the sludge treated by three different methods had different

degrees of improvement effect on the soil quality of the abandoned mining areas, and the AFS had the
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Tab. 1 Basic physicochemical properties of tested materials
X4 5 | BEEe | sk

pH {H 8.90 | 7.57 | 5.62 | 7.10

SR (EC)/(uS - em™')| 86.3 | 1437 | 929 | 1633

AT/ (2 ke ™) 0.141] — — -

VS TS/ % — 24 39 29

TN/(g - kg™') 0.11 | 7.44 | 6.28 | 8.41
TP/ (g - kg™") 0.06 | 5.32 | 7.24 | 7.16
WA/ (mg - kg™") 42.03 [672.53|588.94 |603.22
W/ (mg - kg™") 10.11 |786.55(163.21|179. 86
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Tab.2 Effect of different treated sludge on physicochemical properties of abandoned mining area soil
% A pH {5 R/ AL ™ R/ R
fk=1:2.5) (uS - em™) (g-kg™) (g kg™ ) (mg - kg™) (mg - kg™)
CK 8.89 117.2 1.83 0.13 38.44 8.96
DS 7.97 908. 1 25.6 2.31 231.2 243
AFS 8.16 552.4 32.1 1.96 206.1 56.0
ADS 7.94 1144 33.3 2.60 210.4 60.8
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Fig. 1 Effect of different treated sludge on MBC and MBN
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Tab.3 Dynamic change of key enzyme activities of
abandoned mining area soil after adding sludge treated by

different methods

, [Ens, | Al | WREE/ | BERREE/

e el e N
%% -1 -1 -1 -1

-d ) -d ) cdl) | ed )
CK | 2.86 11.40 0.29 0.38
bo17 -| DS | 3.19 12.10 | 0.38 0.51
10 —01| AFS 4.25 14.57 0.52 0.73
ADS | 4.10 14.10 0.6l 0.68
CK 3.52 16.83 0.39 0.56
bo17 —| DS | 4.11 21.42 0.42 0.63
11-01| AFS | 6.89 28.07 0.66 0.83
ADS | 5.45 24.27 0.59 0.79
CK | 3.23 13.57 0.33 0.39
bo17 | DS | 4.42 24.67 0.46 0.66
12 -01] AFS | 7.53 36.67 0.79 0.93
ADS | 5.90 34.10 | 0.55 0.81
CK 2.57 9.65 0.22 0.31
bo1g —| DS | 4.39 20.50 0.44 0.53
01 -01| AFS 7.36 29.13 0.68 0.82
ADS 5.80 25.53 0.47 0.65

RIGZE AT, 5%t AL EL, Bk V5 e 47

AT Ve RN R AR AT 08 S I S I 11 20531
12157 70. 8% (186. 4% H1 125. 7% , % AL B 155
BT 112.4% 201.8% Fil 164. 6% , R E 15>
BIFEE T 100.0% 209. 1% Fl 113. 6% , B BR 5 P
SYRIBRE T 71.0% 164. 5% F1109. 7% . AT WL, %
TG SR e 15 PR A DR ST AT e T AP A £ g 2 57
7D e P G B 0 35 1, DT A A T R
R LT , Ik - R SR 8 A SR o RO (k4
(e Hof 3 5 B, S S T 175 Y0 DR 43 A 7 D8 ke
RS SRR 1 14 49 9 ORI 8 TR K 35 U,

- 117 -



#3545 %234

T OE % K H K

www. cnww1985. com

LA SR I 5 8 08 - SR I 1 1) 4 T A P i . 5%
XG5 YR 28 i b S A I Sl A VR ST X
IR R R
3 it

@ BRIy Ak B T B e R LB 2%
fifp SRR R ST X 4 pH (R i A 1] R
[} f i T - A LS & B R W TR o i e
RISEI T AT S X 0 e R 32 XA
Py ZARBE T RAF AR (R, B nAL B (495
TERA R T s e R AT RE S B T RER AR
it IR A

@ BINASIE 7 AL B G J8 E Hm T RS
X R A Y R Y R R IR T T s i
PR T AR R et S A A A e, T 5= 73
TP AISZ A0 L e AR B 2 . il B B, B
U SR A TS U8 X - SR A W e L SRR 1 1Y
STHE A A

@ R B E AL BES , AT RASE B
BTG VBT IRAL AT 5 R T X A B S Py IR
RO, BOR AT LA figp o B T8 35 Y ¥ Y 1 ), o, v A
R SRS IX L S B B [ IR R TR X
T R U R ALK

S %30k
U] Sleeles BRI, F M. SUTESOK PRI I 2 [0 2%

RHXREOEFE ] IR S5 1, 2016,41 (4)
152 - 155.

Meng Tingting, Chen Sha, Wang Yuhui. Water pollution
control process of Chao Lake basin and new suggestions
[J]. Environmental Science and Management,2016,41
(4):152 = 155(in Chinese).

(2] TR ERA Dy, bus, 55 {5 YA BRBUR B B AL F1I
WEFELRRT]. NP, 2018 ,44(6) :192 - 194.
Zhang Quan,Zhang Youwei, Pu Gang,et al. Review on
present situation and utilization of sludge treatment[ J].
Shanxi Architecture, 2018, 44 (6 ): 192 — 194 (in
Chinese) .

[ 3] Razaee F, Danesh S, Tavakkolizadeh M, et al.
Investigating  chemical, physical and mechanical
properties of eco-cement produced using dry sewage
sludge and traditional raw materials [ J ]. Journal of
Cleaner Production,2019,214.749 -757.

[ 4] Villamil J A, Mohedano A F, Rodriguez J J, et al.

Anaerobic co-digestion of the aqueous phase from

[5]

[6]

(7]

[8]

(9]

[10]

(1]

(12]

- 118 -

hydrothermally treated waste activated sludge with
primary sewage sludge. A kinetic study[J]. J Environ
Manage ,2019,231.726 - 733.

ATAGR, ARG, T ¥5 K Ak BTG e 4 Ak PR AL E
[J]. #EE5 &R ,2018,30(3) :39 -40.

Shi Lina, Xu Jian.
sludge treatment and disposal [ J ].
Development,2018,30(3) :39 —40(in Chinese).
W, 1Lk 5 AR 0k 52 5 300k S Joi 14 72
m[J]. €@ il,2016(3) .147 - 150.

Chen Jinhui. Effect of mine wastelands vegetation on soil
properties[ J ]. Metal Mine, 2016 (3) ;147 - 150 (in
Chinese) .

Nannipieri P, Kandeler E,Ruggiero P. Enzyme Activities

Municipal sewage treatment plant

Environment and

and Microbiological and Biochemical Processes in Soil
[M]. New York:Marcel Dekker,2002.

Paz-Ferreiro J, Trasar-Cepeda C, Leiross M C, et al.
Biochemical properties in managed grassland soils in a
temperate humid zone ; modifications of soil quality as a
consequence of intensive grassland use[ J]. Biology and
Fertility of Soils,2009,45(7) .711 —722.
XIS, BR¥S , Slie , A5 IS Ve HEAE XS T e PR e
FHRERBEW ], R FRE R4 2441, 2009, 28
(1):199 -203.

Liu Qiang, Chen Ling, Huang You, et al. Effects of
application of sewage sludge compost on soil environment
and Festuca arundinacea Schreb[J]. Journal of Agro —

Environment Science, 2009, 28 (1): 199 - 203 (in

Chinese) .

M. TEERUEII RS kM. dEat
SEHCHE WAL, 2010.

Lin Xiangui. Principles and Methods of Soil

Microbiology Research[ M ]. Beijing: Higher Education
Press,2010(in Chinese).

PR BT, S I, SR DR Al T e v B Ak i
TR AR [T ] RITERA AR H AR B
% ,2018,46(1) .74 —80.

Yang Changming, Fan Bobo, Jing Yachao. Effects of

anaerobically digested sewage sludge addition on
improvement of a degraded nursery garden soil [ J].
Journal of Tongji University; Natural Science, 2018, 46
(1) .74 —80(in Chinese).

X ERE, B, 7505, 4. N A AL i B2 - S
Yt a AL AL AR RETS 16S tDNA V3 J Bt PCR )™
Y DGGE 43 [J]. AEZS%4k,2007,27(3) ;1079 -

1085.



www. cnww1985. com

BRI, SRR F XL FRAEFF R LAY h

#3545 %234

[13]

[14]

[15]

Liu Enke,Zhao Binggiang, Li Xiuying,et al. Microbial C
and N biomass and soil community analysis using DGGE
of 16S rDNA V3 fragment PCR products under different
long-term fertilization systems [ J ]. Acta Ecologica
Sinica,2007,27(3) :1079 - 1085 (in Chinese).

Zhang W J,Li R R,Ai X Y,et al. Enzyme activity and
microbial biomass availability in artificial soils on rock-
cut slopes restored with outside soil spray seeding
(0SSS) ; Influence of topography and season [ J]. J
Environ Manage,2018,211:287 —295.

Li Y, Zhang L P, Fang S Z, et al. Variation of soil
enzyme activity and microbial biomass in poplar
plantations of different genotypes and stem spacings[J].
J For Res,2018,29(4) :963 —972.

Bobulska L, Fazekasova D, Angelovicova L. Vertical
profiles of soil properties and microbial activities in
peathog soils in Slovakia[ J]. Environ Process,2015,2:

411 -418.

EEET A IKI(1973 - ) 5 ZREEA L L,
5T B3, =BT T 1) S 5 e A R AL 5 9 IR
R 55 e

E - mail : cmyang@ tongji. edu. cn

%5 HH7:2019 -05 -23

(&% 113 W)

(4]

(5]

(6]

(7]

Odour Compounds in Water with Aluminum Oxides[ D ].
Harbin: Harbin Institute of Technology, 2008 ( in
Chinese) .

Dong Y M, Yang H X ,He K, et al. 3-MnO, nanowires: A
novel ozonation catalyst for water treatment[ J]. Applied
Catalysis B:Environmental ,2009,85(3/4) :155 - 161.
Yin R L, Guo W Q, Zhou X J, et al. Enhanced
sulfamethoxazole ozonation based on magnetic Fe,0,
nanoparticles by noble-metal-free catalysis: Catalytic
performance and degradation mechanism[J]. RSC Adv,
2016,6:19265 - 19270.

Zhu H,Ma W C,Han H J,et al. Catalytic ozonation of
quinoline  using  nano-MgO: Efficacy, pathways,
mechanisms and its application to real biologically
pretreated coal gasification wastewater[ J]. Chem Eng J,
2017,327:91 -99.

Yuan L, Shen ] M, Chen Z L,et al. Role of Fe/pumice

composition and structure in promoting ozonation reactions

- 119 -

[J]. Applied Catalysis B: Environmental, 2016, 180
707 -714.

88895677
DI 5a553202)

AR .
PEB B 7 (1955 — ), U3 AR A 11,
B, FEWGE T 10 A T K .
E - mail : han13946003379@ 163. com
I #5 H#A:2019 05 - 23




