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Characteristics of Soil Physicochemical Properties and Enzyme Activities over

Different Reclaimed Years in a Copper Tailings Dam L
WANG Rui-hong, JIA Tong*, CAO Miao-wen, CHAI Bao-feng “ \ —
(Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China)

Abstract; Mining for metal and mineral resources lead ‘to ' the rapid rise of tailings dams and caused serious damage o’ the},é’cologlcal
environment of the mining area. Soil physjeochemical characteristics and enzyme/ dctlvmes vyere important indexes for ecosystem
functions, and they were also important factors in evaluatlng soil restoration qualities! We selected nine sub-dams of the Elghteen River
copper L tailings in Yuanqu County, and analyzed the | relatlonshl.p ‘between soil physmO(hemlcal prope‘rtles and soil enzyme atfiyities.

The results showed that there were great dlfferen(e ; soﬂ physicochemical properties “Gver differefif reclaimed years, and' as’ the”
reclalmed years’ papsed soil nutrient contents SLg'HIf]. antly iricreased. There were sighificant negative correlations betwgen catalase and™
the ratio of soil carbon and nitrogen, and.urease was posltlvely correlated to total nllrogen and soﬂlmmsture Phosphatasé and sucrose

demonstrated no significant relationships with, Soil phy;lcochemlcal factors. Coppér” ¢ontent gradually accumulated in soil ag”the

restoration perlod of sub-dams increased. Arsbmc and cadmium content increased jinitially and then decreased before they gradually

rea(‘h‘id aftable level, In addition, theré was‘no s1gn1ﬁcant dlfferen(’e in zinc content among differént sub-dams. Together, these

results prov1de thie ecalogieal basis for further gtudies™n soil’ ecosystem restoration and degradation mechanisms in copper tailings.

Key words : phytoremediation years; soil enzymes; soil physicochemical properties; ecosystem; copper tailing
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Fig. 2 Soil physical and chemical properties of sub-dams with different reclaimed years
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Table 2 Correlation between soil enzyme activity and physical and chemical factors
ik S U TR Bty A
LT i 44 ék.f} | il | i g | ity |
/mL-(g+20 min) /mg-(g-24 h) /mg-(g-24 h) /mg-(g-24 h)
NH," -N -0.003 0. 092 -0.212 0. 146
NO; -N 0. 164 0. 122 0. 091 -0.149
NO; -N -0. 080 -0.175 -0.132 -0.156
TC -0.082 0.04 0. 148 0. 046
TN 0.224 0. 098 0.305" -0.114
TS 0.015 0. 030 -0.091 0. 127
C/N —-0.423*" -0.090 -0. 162 0.210
SWC 0.224 -0.172 0.442™ -0. 151
pH 0.119 0. 092 0.118 -0.152
PS -0.175 -0.014 -0.174 0. 099
As 0.078 0. 028 0. 095 -0.152
Cd 0.033 0. 245 0. 059 -0.125
Cu -0.278 -0.079 -0.167 0. 198
Pb -0.027 -0.084 0. 105 -0.234
Zn -0.021 -0.021 -0. 157 0. 090

1) #P<0.05 FREFBE, * + P<0.01 FRZEFWEH



3344

i

Fl 39 &

B

30 F

20 |

A meke !

Ry S D

i

s H/meke !

R EH/meke™!

llr

516 523 525 529

E 4 Tﬂlﬁ{ﬁﬁﬂﬁ'*iiﬁ%&*ﬁ ﬁﬁ*ﬁ*ﬂlﬁﬁ*ﬁﬂgﬂi ‘ i /
Fig. 4 Ammonium nitrogen, nitrate mtrogén:,rahd nitrite nitrogen changes in 5011 over dlffer@\'lt reclaimation years ._,"' / |
ra / f

B, B3R CAN X HY ﬂnisdt {El cK‘an 560-
ﬁ?ﬂxi%ﬁ%d? GEMAK
?%,'516 523”;;2.‘5 U520 531 %ﬂ536§?
&I nAs Cd, *"'Cu *ﬁ Ph S e, T Cﬂfig'ﬁﬁ
IR0 B, L%%waﬁﬁ%%m Vf(g a&-ﬂpw ey

i%@ @%1 ?'J 27 ”EJ_J,_ﬁﬁ 'L
/ ‘f"
3 ﬁ%% 4 4 g

ii%%i%iﬂcf Jo R FRAE 4 S o A Y B AR AR
ARWFFEEE R, + IR o B R A 1 AR IR 1
WA B TE R X5 Zhao 45 I RF ST 45 R — 3L,
EER T R R v, SRR W B 4 i e]
VA - S8 v 5 980 S5 384 T, AT A A0 il % 1 e P A
PR AW R TR X R R RAR
BRE Froy 394 0, 392 L L 8 RISURE 43 T 248 A R0
AW PKE 15 a 7304 Ok A8 1k 3 i R fE
T A A AN AFBR ek AR 2 [ A 35 22 57, X
A RE TR AR RO (), ELSR R A 40 4 2
W LAT RS A 3 BT B 540 45 7 304 4 B R Y
THERARIF BEA WL 2E S IR 5T b b
P BEVR S AR R IE m, L8 pH A FREEH XS
P05 2 B o 4 R — B, PTRE JEL PR U2 b 3R
8] v 0y 3 22 R B v A 3% s ek | 5 B0 FE PR
FAHLER G e T 4 fE L AR IB S

v 4

, .-'"_,r-.l

;/’ (WIS 75 B, 03 3 5 ORI A P 7

536 540 550

Ty

| I

i '

.‘ i |

HARR— ﬁ%gﬂﬂeﬁ%i%ﬂﬁwﬁﬁﬁm
SR AL 4 B BOR 415, AT
e i) i s ) UG e ot s G
F ek Ak 24 W 1 2 B S e W
9, BT A5 T 4 1 15 s 4 . A
SR, KL HOTE B RN £ E SRR E S

TS ) Z BRI R R N
ZIKE%E SR I BU AR A S kSR APS Y
ANEA S FA(E 5) . IR RS K g
i, LS R FE ML, HIREG 'ﬁiﬁ%éﬁk
ARG R EMC, X528 01 SR 45
OV AT BE SR A S DR AR BER AS A MWMZJ%@@@
R AT DA BRI FH ) JE LA, L 1 e ke
VR AE T 5K, HE, S5 TN SR T
B, 48 o SRl R T RS R B, A
pH 3.1 ~7.1 By L3grh  IREgTE S pH A1 2 &
FHHOIEARE (Bt A B R pH 55 RGP 2
AR, 3 5 A o0 45 5 — 5, nT fig i T4
e I3 pH KT 7.9 IR 1 ah ik
5K R AR B E IEA G X S A4 2T Y
ST S50 — 350, 58K 53 180 Sk 45 F ity 42 i g 42 1t
I 3 7] e w1 AT DA I Ry T Bt
SRR TR0 A A S R



7 TR A - AT U [P A2 AT FR - S AR P SR 5 1 ) 4

3345

SR BT AR T SRRV E YR AT
KA A A S L C/N A B TR S

PRI R B AN AL, 52

P A= g Sl N o s 3234
A] R S AR AR R 5 1 R A 9k A8 A AR AR A I ) RN B iR,
05 15 1025 0 004 -02 04 -40 -20
I ] T 1 I ] ] ] T
N " whk W "
J'I_I_| 0.323 0.539 0.465 NS NS NS NS 0.305 NS
[=]
S *E
15 | o
%0 0.438 NS NS NS NS NS NS NS
[+]
°0 0% c * *
%o 0329 0336 NS NS NS NS NS
o o
8 s
[*]
w0 pe® L
-]
20 NS 0.423 NS NS NS
&
0 [ g
P Co
[+]
= NS NS NS NS NS
A
= o ©
el o -
[V
_?'_ 2] e
2 006 o SWC o
=
e oo
¥ 003 |-oeo q L_L NS NS 0,442 NS
0 ﬁn
o 9
g ° q s
o [+ ]
b 2 <
d4 BEoEs o NS 0,403 NS
o o (=] im
L+ [+ ] L+
o [+] o
02 & o
:m>° o NS
-0.2 d
o & | °
Q L] Q
21
o o [+]
" 2 L 0.660
(1] E
s
-20 | & 9
o o
[+] =]
-40 K] 1 L L o il
02 08 515 7.7 80 83

FEBEA T SR
B 5 TEEEHESHRERTZENEXE

Fig. 5 Correlation between soil enzyme activities and environmental factors

i - A AL A, M
SN - SEAS R R A T, i 2o 4R Tk S P 9 TR

8.3

8.0

7.3

[T )

= -



multitolerant, efficient symbiont and plant growth-promoting

strain isolated from Zn-mining soil using Leucaena leucocephala as
2016, 4 (2):

a trap plant [ J]. Genome Announcements,

3346 I A - - 39 %
1.0 @ CK O 1.0 (b)
560
o
= — 550
[e}
g g CKo
Z 2 540 .
% iy [e] Zn
% o = 05y
< 560 < : 516
Ca 2Q53
367529
Pb
Cd
=1.0 -1.0 As
- - l ! l
-1.0 -1.0 1.0
Axis] (54.05%) Axisl (61.44%)
() AT FIUSFRBEE T, (b) K05 T 4
6 REREFRITFIE LR LETF 2B PCA £4i- P ad” N -
Fig. 6 Principal component analysis (PCA) between different dams and physicolchemical factors =7 5
" __;- <00050-16. | i
4 & [4] HHH, AR, W, rii;@é}ﬁ%nﬁm«a%mw%
15 AL ACATE D R )] @%&*@%& 2017433
(UKI@V‘E@KE?“i%ﬁﬂC %’éjt?ﬁt (10)Joa7. ¥y | )
j( Bﬁ% WEEF«BEi‘ j][] j:j;{%?%ﬁ:}‘ EE%‘J‘[‘E{; Hao D C Zhoq_,.J Q, Han .] Ml(,robldl remediation of soﬂ hedvy,.
. (2) j:j;g cw@%p@ﬁ%iﬂ V}-‘;E% i . ig_ r[ne;al and organic pollu*antq bmaugmen(tall(;n arrd blosmnulatl(:f’;d.
o - J B'lOl nology Bulleun 2017, 33(10) : 9-17.
W A L g i :
WA AT AS 0 Cd S ﬁ”ﬁ"kﬁ’ WE o) st e e Rl A
FRBERSSIRUEACE & Tt Zn/% i?@ﬂ% BERAUR SSERE R 1), SR, 2017, 38191 18-
=2 . . . - .
Liu J X, Li C, Jing J H, et al. Composition and environmental
(3):,1%4’%%@5%Wﬂtbﬁ*&ﬁ%ﬁ*ﬁ%ﬁ’/ o 6 e Tt Compstion and v
adaptation of microbial community in Shibahe Copper Tailing in
R
/% , %@&%AE\:A E%‘E*Hﬂéﬁé% , HE'KM ]:J‘j:j%/\ Zhongtiao Mountain in Shanxi [ J ]. Environmental Science,
TRk AP S TE AR 56 6 2R, Bl M R B 15 2017, 38(1) ; 318-326.
fﬁﬁﬂc?Zl‘Eﬂﬂﬁﬁ%éé% [6] W.ang cY, .Guo P, Han G M, e.zz al. Effect (Tf .simulated écid
) rain on the litter decomposition of Quercus acutissima and Pinus
SE K massoniana in forest soil microcosms and the relationship with soil
[ 1] ¥fA. LS Ess g 8 ISR MmII]. enzyme activities[ J]. Science of the Total Environment, 2010,
HEEMOL RN, 2015, 42(3) : 74-80, 93. 408(13) . 2706-2713.
Huang F C. Studies on revegetation and restoration effects of gold [7] JiaT, Cao M W, Jing J H, et al. Endophytic fungi and soil
and copper wasteland in Zijin Mountain[ J]. Journal of Fujian microbial community characteristics over different years of
Forestry Science and Technology, 2015, 42(3) : 74-80, 93. phytoremediation in a copper tailings dam of Shanxi, China[J].
(2] =2, ZR6], B/NIE, %5 JED XN A B AR IR Y 1 5 Science of the Total Environment, 2017, 574 . 881-888.
YL AL IR IG PEARAE ()], BREERL O 5, 2017, 30 (8] T, MAM, A, & HEXHERETHLEER
(10) : 1580-1586. JA RS AR E A A )] Rk TRER, 2013, 21
Xin Z H, LiJ J, Zhao X N, et al. Characteristics of soil organic (29) . 223-232.
carbon mineralization and enzyme activities in coal mining area Wang ] M, Guo L L, Bai Z K, et al. Succession law of
after different reclamation times[ J]. Research of Environmental reclaimed soil and vegetation on opencast coal mine dump of loess
Sciences, 2017, 30(10) : 1580-1586. area[ J]. Transactions of the Chinese Society of Agricultural
[ 3] Rangel W M, Thijs S, de Souza Moreira F M, et al. Draft Engineering, 2013, 21(29) ; 223-232.
genome sequence of Mesorhizobium sp. UFLA 01- 765, a [9] FEAME, EFE, T4, 5 KR RERESBERESBE

GETARRELT]. L RHE, 2017, (13)
Pei D H, Huang L, Li H Y,

comprehensive ecological remediation technology of heavy metal

189-190.

et al. Demonstration of



7 W T BRI 4R WU [R5 A7 BIR 30 2 A P o A 3 4 ) R i 3347
pollution in sediment [ J]. Modern Agricultural Science and v R s [ 7] . Wiﬁﬂ-i, 2015, 36(5) ; 1836-1841.

[10]

(11]

[12]

[14]

155

[16]

[17]

[18]

[19]

#33(6) : 757761.

Technology, 2017, (13): 189-190.

Zeng Q C, An S S, Liu Y. Soil bacterial community response to
vegelation succession after fencing in the grassland of ChinalJ].
Science of the Total Environment, 2017, 609 . 2-10.

KM, B ﬁm, . R 8 R HE 13
WYERIEm[)]. A%, 2016, 36(9) : 2715-2723.
Zhang P, Zhao Y, Huang L, et al. Effect of revegetation on soil
extracellular enzyme activity in the dumping site of an open-pit
coal mine in Heidaigou[ J]. Acta Ecologica Sinica, 2016, 36
(9): 2715-2723.

WRER, 7. i BH 58 65 - o B B AN [ 1R 5 i B L S L il
We KA A AR AR [T]. Pl WP R 23, 2013, 21
(6): 514-520.

Chen J, Yang N. Changes in SBR and ¢CO, at different re-
vegetation stages on sloping-land with purple soils in Hengyang of
South-central China[ J].
and Subtropical Botany, 2013, 21(6) : 514-520.

XWEZ, BT, A BH 55 60 Fr B 3 bR A Bl R Ik 52 A
eGP E YRR )] AEASIRETAR, 2014, 23(11)
1739-1743.

LiuZ Y, Yang N. Soil microbial biomass in degenerated and

Hunan Province, Journal of Tropical

recovered vegetation on Sloping-land with purple~~soils in
China [ J ]. E(:olg_”gy““ and
Environmental Sciences, 2014, 23(11); 1739-1743.

BT, A&, B, 4. @IﬁH @iﬁ[‘&iﬁﬂﬁﬁﬁ/ﬁ G

V‘Eﬁﬁﬁii%lﬁkﬁﬂéﬂﬁ Z%ikirMUJcﬁHn 2012

Hengyang of Hunan Province,

)B}’::nl -p{mo—

Yang N, Zou DS NYang M Y, et al. Ana‘,‘ly51 {

chemical chardctengtl(% in different rest()rdtlon stdges on doplg.g-

“ Modernization , 2012, 33 (6): 757-761} !

land with', purp]e sonls in Hengyang[ J]. Researfch of Agncultural

W‘ e € Pt itmm&lllﬁﬁilxxlﬂkiﬁi

”xtiﬁztﬁﬁ&mﬁ(ﬁmﬁmﬁ[JJ. 3:?‘:[:3%‘%5}4‘:{“#/*’
' 2017,731(10) ; ‘ —

190-195. :
Pgi“'.B, Zhu L F,_‘Liang HY, et al. Effect of different plantation
t};pes on soil properties and enzyme activity in the hilly region of
Taihang Mountains [ J ]. Journal of Arid Land Resources and
Environment, 2017, 31(10) : 190-195.

HRER, KA, BREE, SF. Blrh o 4 G VA AR DO [R] B R
KRN [T]. TRXEESHE, 2017, 31
(12): 129-135.

Shao Z, Zhang F, Chen ],
different land use types in Loess Plateau gully and hilly region of

et al. Soil moisture changes for

central Gansu [ J ]. Journal of Arid Land Resources and
Environment, 2017, 31(12) : 129-135.

TRyl JRRHE, XA, 5. SCA e bk L RN TR R Y
&5 ﬂE[J]. Ml B, 2017, 53(2) : 89-99.

Qiao S' S, Zhou Y N, Liu J X,

bacterial community structure in coniferous forests of Guandi

et al. Characteristics of soil
Mountains, Shanxi Province[ J|]. Scientia Silvae Sinicae, 2017,
53(2): 89-99.

Zhao 7. Q, Shahrour I,

opencast coal mine spoils reclaimed for 1-13 years in the West-

Bai Z K, et al. Soils development in
Northern Loess Plateau of China[J].
Biology, 2013, 55 40-46.

RSN, X0, /M. 0 KA R D7 U0 LSRR YA

European Journal of Soil

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Li J J, Liu F, Zhou X M. Effects of different reclaimed scenarios
on soil microbe and enzyme activilies in mining areas [ J ].
Environmental Science, 2015, 36(5) : 1836-1841.

HIEHE, 2R, X T, A 0TI XOR R 2 R AR IR 4
PORLZE W R AR [T MEB 24, 2014, 39 (6): 1140-
1146.

Huang X N, Li X J, Liu N, et al. Characteristics of soil particles
fractal dimension under different reclamation years in coal mining
subsidence[ J]. Journal of China Coal Society, 2014, 39(6) .
1140-1146.

By, wmIZR, 5.
TR T].

(3): 322-328.

Yang Y F, Meng X D, Zhang P J. Physical and chemical

properties of soils in wetlands of Caizi Lake different in restoration

ASTRR B BR 2% 1R R 3% i 1 b
RS R A LA, 2013, 29

history in Anqging, Anhui Province[ J]. Journal of Ecology and
Rural Environment, 2013, 29(3) : 322-328.
WEkEs, ZEain, AR, S5 T EE S R IE S i s
JE[J]. =rfLT, 2016, 43(4) : 43-49. -
Yang QJ, LiY S, Ye S M, et al. RPV]PW of spematlon analy%l%
of heavy metals in soil[ J']. Yunnan Chemmal Tecl}ndr;pgy,-2016,
43(4):43-49. =
HIEHR, FFIS, Wk S LIRIA %Eft&i}ﬂiﬁﬁ}ﬂi
%i%g'f’t%ﬁ};u\ﬁ%ﬁﬂﬁﬁ/ﬁt[.}] kRN k‘ﬂk}? 2013, 37
(6): 1100 1106 " -:,.'"
Cui Y ] Li X P, Pung J, et al. The chemical bpeclatlun
dlstrll)utlon -andgtransition of hdavy metals in soil around gold ore,,
dmtrl(‘t% as well as cmeé' an(f towns in Yantai, ghandong. Provm(‘e__,
[J]. Geop ysical ‘& Crochemlcal Exploration, 2013 37(6)
1100~ 1 ]Oj a
RASH 2% @5, . Ji%%*ﬁﬂ“ﬁéﬁ—fﬁfﬁ?
E‘Jﬂ;ﬁﬁ*ﬁ%ﬂ%%Aum%ﬁﬂ BRG], T YA A ek
fe2iE R, 2013, 32(6) : 713-719, 728.
Dai J] R, Hao X Z, Pang X G,
transformation of heavy metals in typical soil environments, a case
study in Yantai [ J].
Geochemistry, 2013, 32(6) ; 713-719, 728.
Eh, XUEMW, BT BARIR I AR Y X Sl I
B )], PEPRSERAE, 2010, 30(10) ; 1375-1382.
Wang B, Liu G B, Xue S. Effects of soil nutrient and soil

et al. Distribution and

Bulletin of Mineralogy, Petrology and

microbial biomass on soil enzyme activities in abandoned
croplands with different restoration age[ J]. China Environmental
Science, 2010, 30(10) ; 1375-1382.

ZERR. PP RY HA [R) R 26 2 b SRS AR AT 52 [ D).
W PHmskERE, 2009.

Zuo Z T. Soil enzyme activities under different land uses in the
typical mountainous region of western Yunnan[ D ]. Kunming;
Southwest Forestry University, 2009.

R oy SE = N 71 C3 N N R RERE SIS R e
Pri | BALIN 75 RIEEEE R[], I L, 2010, 32
(5):1022-1029.
NiuS Q, Li J F,

microbial biomass,

Yang T T, et al. The relationships of soil
physicochemical factors and soil enzyme
activities in Maqu swamp wetland of Gannan Prefecture [ J ].
Journal of Glaciology and Geocryology, 2010, 32 (5). 1022-

1029.



woooH

2% 39 #

[30]

[31]

Fisher K A, Yarwood S A, James B R. Soil urease activity and
bacterial ureC gene copy numbers: effect of pH[ J]. Geoderma,
2017, 285 1-8.

Yuan Y, Zhao Z Q, Zhang P F, et al. Soil organic carbon and
nitrogen pools in reclaimed mine soils under forest and cropland

China [ J ]. Ecological

ecosystems in the Loess Plateau,
Engineering, 2017, 102 137-144.
Zhou W, Yang K, Bai Z K, et al. The development of topsoil
properties under different reclaimed land uses in the Pingshuo
opencast coalmine of Loess Plateau of China[ J]. Ecological

Engineering, 2017, 100 237-245.

Muiioz K, Buchmann C, Meyer M, et al. Physicochemical and
microbial soil quality indicators as affected by the agricultural
management system in strawberry cultivation using straw or black
e
il
L
g
Il
Fa il
i | !
— IV [ |
¥ | F s
..rl ". ..-'"f_‘_.'li I' “il'l i
o s [l _
- — -
J [
| | s T
|0 &
v
o | - I
7 |
e il i |
.lI I .||l ..' Fet | |I‘F-.“
I - .‘:;l" w
! g Ilﬂ:l."' |
F g

[32]

[34]

polyethylene mulching[ J]. Applied Soil Ecology, 2017, 113,
36-44.

Cerli C, Celi L, Kaiser K, et al. Changes in humic substances
along an age sequence of Norway spruce stands planted on former
agricultural land [ J]. Organic Geochemistry, 2008, 39 (9):
1269-1280.

LiJJ, LiH]J, Zhou X M, e al. Labile and recalcitrant organic
matter and microbial communities in soil after conversion of
abandoned lands in the Loess Plateau, China[ J]. Soil Science,
2011, 176(6) ; 313-325.

Jin K, Sleutel S, Buchan D, et al. Changes of soil enzyme
activities under different tillage practices in the Chinese Loess
Plateau[ J]. Soil and Tillage Research, 2009, 104 (1) 115-
120.

et |
I = k
(¢ |\ 1
{ - |
s
i .__r‘ |
|
o Y. A V]
IIF J

& ]
|

i

4 p!



HUANJING KEXUE Vol.39  No.7

Environmental Science ( monthly) Jul. 15, 2018

CONTENTS

Spatial-Temporal Change Evolution of PM, 5 in Typical Regions of China in Recent 20 Years «+eeresveeeesseersennssinisnniinnn LUO Yi, DENG Qiong-fei, YANG Kun, et al. (3003
Evaluation the Extent of Health Damage Caused by PM, 5 Particulate in Xi’an City «+eerereereeseeseeeresseinneee WEI Guo-ru, SHI Xing-min (3014
Analysis of Chemical Composition, Source and Evolution of Submicron Particles in Xianghe, Hebei Province - -+ JIANG Qi, WANG Fei, SUN Ye-le (3022
Characteristics and Source Analysis of Carbonaceous Components of PM, 5 During Autumn in the Northern Suburb of Nanjing  ++-+eereseerereeeeeeres XU Zu-fei, CAO Fang, GAO Song, et al. (3033
Comparison of Chemical Components Characteristics of PM, 5 Between Haze and Clean Periods During Summertime in Lin‘an -+ LIANG Lin-lin, SUN Jun-ying, ZHANG Yang-mei, et al. (3042

Characteristics and Sources of Carbon Components in PM, 5 During Autumn and Winter in Panjin City

HUANG Cong-cong, MA Yan, ZHENG Jun (3057

)

)

)

)

)

ZHANG Lei, JI Ya-qin, ZHANG Jun, et al. (3051)
Aerosol Optical Properties and Light Absorption Enhancement of EC During Wintertime in Nanjing )
)

)

)

)

Concentration, Solubility, and Dry Deposition Flux of Trace Elements in Fine and Coarse Particles in Qingdao During Summer ««+:«+:+ssseeseseereens LI Peng-zhi, LI Qian, SHI Jin-hui, et al. (3067
Characteristics and Sources of Dissolved Heavy Metals in Summer Precipitation of Taiyuan City, China +«+sessessesseesenenssenenennnns YE Ai-ling, CHENG Ming-chao, ZHANG Lu, et al. (3075
Characteristics of and Factors Affecting Atmospheric CO, Concentration in Hangzhou :+:eseseeeesesernmenin, PU Jing-jiao, XU Hong-hui, JIANG Yu-jun, et al. (3082
Treatment Status and Emission Characteristics of Volatile Organic Compounds from Typical Industrial Sources - + JING Sheng-ao, WANG Hong-li, ZHU Hai-lin, et al. (3090
Characteristics of Industrial VOCs Emission Sources and Control Technology Application in a Prefecture-level City Region-Based on Qinhuangdao City ««rvereereseerserseresnemenenneninenennnnens

.............................................................................................................................................................................. HU Xu-rui, HU Xiao-yu, WANG Can
GUO Bin, YAO Rui-jing, ZHANG Shuo, et al.

HUANG Cheng, HU Qing-yao, LU Jun (3110
TIAN Chun-hui, YANG Ruo-zhu, Gulizhaer Yilihamu, et al. (3118

(3096)
(3102)
(3110)
(3118)
++ SHI Dong-qi, LU Xin-wei (3126 )
(3134)
(3142)
(3150)

3102

Pollution Levels and Risk Assessment of Heavy Metals from Atmospheric Deposition in Nanjing «++++++ :

Contamination Levels and Source Analysis of Heavy Metals in the Finer Particles of Urban Road Dust from Xi’an, China -

pCO, in the Main Rivers of the Three Gorges Reservoir and Its Influencing Factors = +veeeeeresessesessisnmsninniin LUO Jia-chen, MAO Rong, LI Si-yue (3134
Major lonic Features and Their Possible Controls in the Surface Water and Groundwater of the Jinghe River —+«eesesrerrersesesienienensiinenens KOU Yong-chao, KUA Kun, LI Zhou, et al. (3142

Urban Runoff Phosphorus Removal Pathways in Bioretention Systems ++= LI Li-qing, LIU Yu-qing, YANG Jia-min, et al.
Succession Characteristics of Phytoplankton Functional Groups and Their Relationships with Environmental Factors in Dianshan Lake, Shanghai = «+sessessereeesesenenssnmeneniininnnnn
............................................................................................................................................................... YANG Li, ZHANG Wei, SHANG Guang-xia, et al. (3158
Spatio-temporal Variations of Diatom Community and Their Relationship with Water Environment in Fuxian Lake «+:+seeseeeeererereeeenes LI Rui, CHEN Guang-jie, KANG Wen-gang, et al. (3168
Effects of Algal Blooms and Their Degradation on the Sediment-water Micro-interface WANG Yong-ping, XIE Rui, CHAO Jian-ying, et al. (3179
Effect of Biochar on Root Morphological Characteristics of Wetland Plants and Purification Capacity of Constructed Wetland ~««++++«+ssseexe XU De-fu, PAN Qian-cheng, LI Ying-xue, et al. (3187

Preparation of Mn-Co/Ceramic Honeycomb Catalyst and Its Performance on Catalytic Ozonation of Hydroquinone »«+:«+«sseseseseeeeese: ZHANG Lan-he, GAO Wei-wei, CHEN Zi-cheng, et al. (3194

Degradation Mechanism of Tetracycline Using Fe/Cu Oxides as Heterogeneous Activators of Peroxymonosulfate - LI Jing, BAO Jian-guo, DU Jiang-kun, et al. (3203

Behavior and Mechanisms of Cd( II) Adsorption from Water by Niobate-Modified Titanate Nanosheets «+++++++s+ssseseusueueueseees KANG Li, LIU Wen, LIU Xiao-na, et al. (3212
Trace Amounts of Phosphorus Removal Based on the in-suit Oxidation Products of Iron or Manganese in a Biofilter —-«+«+sessereeseeserecneens CAI Yan-an, BI Xue-jun, ZHANG Jia-ning, et al. (3222
Effect of Preparation Methods on Phosphate Adsorption by Iron-Titanium Binary Oxide: Coprecipitation and Physical Mixing +++-+«+++-+- ZHONG Yan, WANG Jiang-yan, CHEN Jing, et al. (3230

Effects of Conductivity on Performance of a Combined System of Anaerobic Acidification, Forward Osmosis, and a Microbial Fuel Cell -+ LU Yu-gin, LIU Jin-meng, WANG Xin-hua, et al. (3240

COD Requirement for Biological Phosphorus Removal Granule System Under Different Phosphorus Concentrations —«»«+s«ssessesseseeseeees ++ LI Dong, CAO Mei-zhong, GUO Yue-zhou, et al. (3247
Effect of Substrate Concentration on SAD Collaborative Nitrogen and Carhon Removal Efficiency in an ABR Reactor -+ ZHANG Min, JIANG Ying, WANG Yao-qi, et al. (3254
Evaluation of Advanced Nitrogen Removal from Coking Wastewater Using Sulfide Iron-containing Sludge as a Denitrification Electron Donor «+++-+sesesesreseeereene :
.............................................................................................................. FU Bing-bing, PAN Jian-xin, MA Jing-de, et al. (3262)
Stability of Nitritation Combined with Limited Filamentous Bulking Under Intermittent Aeration -+ GAO Chun-di, SUN Da-yang, AN Ran, et al. (3271)
Filamentous Sludge Microbial Community of a SBR Reactor Based on High-throughput Sequencing HONG Ying, YAO Jun-gin, MA Bin, et al. (3279)
Impact of Nano Zero-Valent Iron (NZVI) on Methanogenic Activity, Physiological Traits, and Microbial Community Structure in Anaerobic Digestion ««+s+sssessessesseseemenenssninenennnies
........................................................................................................................................................................ SU Run-hua, DING Li-li, REN Hong-giang ( 3286
Effects of Gas/Water Ratio on the Characteristics of Nitrogen Removal and the Microbial Community in Post Solid-Phase Denitrification Biofilter Process «+-«+sessesserseeeresemensnininennsnns
.................................................................................................................................................................. ZHANG Qian, JI Fang-ying, FU Xu-fang, et al. (3297)
Comparison of Extraction Methods of Extracellular Polymeric Substances from Activated Sludge ««++++s+sssssseereereenessmmemensnnincneennes ++= SUN Xiu-yue, TANG Zhu, YANG Xin-ping (3306 )
Identification and Characterization of a Hypothermic Alkaliphilic Aerobic Denitrifying Bacterium Pseudomonas monteilii Strain H97 CAI Xi, HE Teng-xia, YE Qing, et al. (3314)
Isolation, Identification, and Biodegradation Behaviors of a Perfluorooctane Sulfonic Acid Precursor (PreFOSs) Degrading Bacterium from Contaminated Soil «++++sssesesesserersensmsseninninen
............................................................................................................................................................... ZHAO Shu-yan, ZHOU Tao, WANG Bo-hui, et al. (3321)
Microbial Community Distributions in Soils of an Oil Exploitation Site «+«+«+eresresserssreerssressrssiennstins st CAI Ping-ping, NING Zhuo, HE Ze, et al. (3329)
Characteristics of Soil Physicochemical Properties and Enzyme Activities over Different Reclaimed Years in a Copper Tailings Dam -+ WANG Rui-hong, JIA Tong, CAO Miao-wen, et al. (3339)
Risk Analysis of Heavy Metal Contamination in Farmland Soil Around a Bauxite Residue Disposal Area in Guangxi «+-weesseseesreeseeesnens GUO Ying, LI Yu-bing, XUE Sheng-guo, et al. (3349)
Occurrence and Distribution of Phthalate Esters in Urban Soils of Chongging City = «+resseseerserseresesenenesemenenssininseinineen YANG Zhi-hao, HE Ming-jing, YANG Ting, et al. (3358)
Profile Distribution of Paddy Soil Organic Carbon and Its Influencing Factors in Chengdu Plain «+«+x+seresrerereeresnnennesinncnnseens LI Shan, LI Qi-quan, WANG Chang-quan, et al. (3365)
Correlation Between Soil Organic and Inorganic Carbon and Environmental Factors in Cotton Fields in Different Continuous Cropping Years in the Oasis of the Northern Tarim Basin :
............................................................................................................................................................... ZHAO Jing-jing, GONG Lu, AN Shen-qun, et al. (3373)

Soil Organic Carbon Components and Their Correlation with Soil Physicochemical Factors in Four Different Land Use Types of the Northern Tarim Basin
AN Shen-qun, GONG Lu, LI Yang-mei, et al. (3382)
- TANG Guo-yong, ZHANG Chun-hua, LIU Fang-yan, et al. (3391)
ZHU Yi, SUN Guo-xin, CHEN Zheng, et al. (3400)

Short-term Mechanism of Warming-induced Stability for Organic Carbon in the Karst Plateau Soil

Effects of Boron Treatment on Arsenic Uptake and Efflux in Rice Seedlings

Comparative Analysis of Different Soil Amendment Treatments on Rice Heavy Metal Accumulation and Yield Effect in Ph and Cd Contaminated Farmland — «+veseeseereeeesemenennerinenennene

............................................................................................................................................................... HU Xue-fang, TIAN Zhi-ging, LIANG liang, et al. (3409)
Seasonal Variation in Surface Ozone and Its Effect on the Winter Wheat and Rice in Nanjing, China «««+esseosesseessssnnensnienensnninsnens ZHAO Hui, ZHENG You-fei, WEI Li, et al. (3418)
Hair Mercury Concentrations in Residents of Fuling and Zhongxian in the Three Gorges Reservoir Region and Their Influence Factors +++++++++++ CHENG Nan, XIE Qing, FAN Yu-fei, et al. (3426)
Removal of Typical Antibiotics During Aerobic Composting of Human Feces SHI Hong-lei, WANG Xiao-chang, LI Qian (3434 )
Effect of COD/S0; ~ Ratio on Anaerobic Digestion of Penicillin Bacterial Residues «+++eeereeeseeeseereeneees QIANG Hong, LI Yu-you, PEI Meng-fu (3443)
Characteristics of Odor Emissions from Fresh Compost During Storage and Application ««+«++++«+ssssessessssessereneninenensninininesnenes HE Pin-jing, JJANG Ning-ling, XU Xian, et al. (3452)
Effects of the Veterinary Antibiotic Sulfamethazine on Ammonia Volatilization from a Paddy Field Treated with Conventional Synthetic Fertilizer and Manure »++x+eseeeeeeseseresssinisicnnsnens

............................................................................................................................................................... PA\JG Bing-kun, ZHANG Jing-sha, WU Jie’ el ul. < 3460)



	封面
	封面
	中文目录


