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Distribution Characterlstlcs and RlSk Assessment of Antlmony in Typlcal Urban ‘Soﬂ
SHEN, Eheng' | YE Wen -juan’ , QIAN Shi-ying' , WU Jlan'l i ZHU-*Xu dong WANG Mm1 - ; :
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Abstragt: In order o study the distribution characteristics anid potential pisk'of antimony (Sh) in urban spil,, ‘the concentrations of soil|Sh in four different land use tyges were
analyzed based on the data®f#1670 soil samples with dlfferknt vertigal profiles in 102 plots in Shanghai. The risks“were evaluated using the potential ecological risk index
meihoﬂ" and liealth risk_assessmentjmodel. The results showed that the gerdge o Sb) in the study area was 0. 52 mg+kg ™", and the content of soil Sb gradually declined with
the n%e in soil llroﬁle '(Tept Sh was enriched in surface soil, which 1nd10ated [hat’human activities had caused disturbance to the distribution of Sb in the soil. The content of
Sb in the surface soil of industrial land was higher than that of residential land and commercial land, and the content of S in agricultural land was the lowest. The single-factor
pollution index of industrial land was the highest, reaching a slight pollution level, whereas the residential land, commercial land, and agricultural land were at even-clean or
clean levels, respectively. The whole region showed slight ecological risk, with the potential ecological risk index ranging from 4.23 to 7. 61. The potential ecological risk level
of industrial land was moderate, which needs to be addressed. The results of health risk assessment showed that the non-carcinogenic risk of Sh in the soil was low; however,
it is of great concern to residents, especially children, when on residential land.

Key words: land uses; soil; antimony(Sbh) ; distribution characteristics; risk assessment
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Table 2 Table of plots, sites, and sample quantity

WiH Bk SRR ASALEL FEMEL A B A

/A /1 RZ )z w2 /A

A 34 186 172 152 119 443

Tk 31 332 304 253 233 790

= Hih 17 77 65 53 63 181

T I FH 20 113 113 58 85 256
At 102 708 654 516 500 1670

B, Al R AN A R TS YA Y A IREEH B 5 B RN A SRRV 5 EA TR IR i w

AW P

e85, W IZ BT R HEANGURR Y s A AR S

p o= () VAPPSR R 935 AT
i Si Ei _ Ti xg_i (2>

K, P, oy e rh BRI 4 S A B R S ‘ﬁﬁ
C. HZE &R SLIME (mg-kg™" ) 5 S, HiZHSE

TE A JE b B PR BE B PEA A M SO DX I A f“
HocfH (mg-kg ™) ABEGE R A T 5 {E (0. 75
mg-kg ) IG YL R 4. P, <0.7 jil(ﬁ{ru,
0.7 <P, <1 NHi&EHi; 1< P,<2 jy?r“/vag&, 2<
P,<3 KPR P >3 KT :

S, B T AR U I A A
ARG € TR IR ¢ 6+ YV B o A f
(mg-kg™") s B WEEIR i 0y RARTE (g ke )
S ER L1 Tl (e kg ™) ARSI gt -
SIS B 7, M T i AT

VIR R A BT Wanlg 55 B0 Sh 1R

1.3.2 e AL DU S BT ShAGHEEN R R RO | %
e AR 95 5k B }4 2 /5 DA S O SR i £ 4
Hakfinson - ]?E’ ”H;. 1‘775 el s %ﬁiﬁj&%f AT ﬁ’*fi?ﬂﬁ"ﬁﬁ%ﬁﬁ/ﬁﬁi’% 3f . % 3
k- =3 1!“IEH’]j: EELJE Sh BEESKBRITENGT RizE =
f - Table 3 Classdﬁ(’atlon of the modlfled potential ecological nsk asgessment of Sh
7 2yl | 1 g i) 29 (%) 3 H(EIE) 4 (A 5 G (HEB)
! £ r B <7 T<E <d14.__..~--"'* 14<E‘ <28 28<FE' <56 Ei=56
1.3.3 R EAGEGE T JIR R b (I B T 1 ) 22 )2 1398 Sb % 4t e XU T
S BRI A (IDW) &5 T AR A RLE Al A RFSE R Sh M ShY T REM AL 2 TR

P BB AR AT BUSBAR L AR
PSR 4 0 A AT A L A N
P A (B ¥ 2 M) P 9000 X HE ) 2 RV A S Y
LTI EL A F9T00 DX 38 A B 1 A AS i LA A AR A
DL B B0 0 AT A (E A5 RRG 0, © 8 12 B

AR AN, Sh* 3 B3 ik 0 W A vk A7 2
ANBE LR F L4, A1, Gebel ™ BB 5T 45
H 2 DA Sb HEA MR T 2R R IR, 2 G
FNMAERREAY T 2R R, PRI A BT AR S8 X
A BB RIS, T 7 14 2 3 MG 3 1 350

TERUR AR AL rh ) R B AR A e ik it SN,
BT _ OSIR x EF x ED x ABS,
R OISER,, = BW x AT x 10
Z(80) = 2 AZ(S) (3) @)
Ko, Z(So) ARFWM S S, MFAE ; N AUt _ OISER,, x C,, 5
e = RID x SAF (3)

SR B 0 TR R FERE A s B 5 A, SN AE T
DU AR5 A P ol FH A 25 S AR A S A, (B B
FEAR 55 T 0 22 18] 4 B B 36 KT/ s Z(S,) S
FE S, AbAS 0 S A Hd .
1.3.4 X IEAS

K EPA HHEF7 1) % 8 DF- A5 R0 1 £t 2 XURS: 9F
AR 43 ) T J A3 2 F b (U R b ) A Tl i M

K, OSER,, A & N A + H 2 & &
[mg-(kg+d) ']; HQ AL A +HGR R M fa %
P, FRAEH 42 I8 n e B KU ;. OSIR T 42 )
TE IR A S B (mg-kg ™) ; EF W AR
W (d-a™") 5 ED BRIl (a) 5 ABS, WL HHE
AR 15 BW AR (kg) , AT, N AEBUE



4794 o

B 43 %

RO B (d) 5 RID SH & H A S %5 &
[mg-(kg-d) ']; C, HRZ P54y & &
(mg-kg™'); SAF MR T HIENSHH &I/ R
B A IXUBS: PF ¢ 55 20 i T 2 805 B8 R T -
9875 e KU PEAG 2 AR T 00) (HJ 25.3-2019) .
1.4 BdEgit55rbr

ARHWFFEMEFH Excel 2016 F1 SPSS #144F X K4 wt
a3 & 2% i Origin2018 5 . M3 43 4 A1 + 4
Sh a8 (8] 05 H Aregis 10. 6 SE, Hoh 23 (8] 404
SR SO B A EL (IDW) 7E Aregis X R E 4
J& Sb Fr & EA 728 [ (8K 52 AL
2 #RE5itg
2.1 HIEFESE Sh AR AEE

XF T 102 A~ B 1670 A 4 AR i Al

SPAT AEARINR 4 R 2 I, L4 o (Sh)
FHIE N 0.52 mg-ke ™" LERFREE LD 4 b

K, HLF A IR B A 3G 0, 4% Sh & B IR
fiX, b &5 R 5 B W ANF 2 2= 3 B o8 45 3 —
O RE LD o (Sh) BOFBIH A 0.62
mg-kg ™ BEAIE T LT - Sh WA, B T
JZ(0.50 mg-kg™') FIE)Z (0.37 mg-kg ') 1
w(Sh)F¥E, H3R)Z 11 o (Sh) A5 KAE (1. 99
mg-ke ) A FEE T HE (1.98 mg-keg™') FIIRZE
(0.72 mg-kg™"). Mid4h 22 = W E M b, )2
Sh & ShEMRZEMEZE S B (P <0.01),%
W] Sh 73R )Z T HE R AE7E I B 4. SV -, 1338 Sb
P AR SRR R R, AR S R AR A 86. 54% , Hirh
RIZMHE L5 Sh A 5 R E(48.39% Al
52.00% ) KT IHIZ (35.14% ). th TIRIZ 13 Sb
Fri AR TR AR S AR Y R - e N
Sb 53 ]34 [AIRE BAT i 35 5 ), 11 3R J2 A8 5 R AL
KT LR, YA B 3 Sb 5 A T —
FE TR, T

w4 Tt w0 | ) V4 .
Table 4 Coﬁ(iemralions of Sb in the soil at sllu”dy Rea_pmd _ i &
.“.,‘fé'\ﬁi . '0.5.2 0.42 J P A54r £90.12 ~1.99 86. 54¢ 0.30, 0.4 o gg
FZ 0. 62/ 0.56 4 0730 % /0.19~1.99 48.39/ 0.41_ 0.57 CT0.68

)z 20’50 0.42 = 0.6  012~1.98 52.00 & | 034 0.42 *.0. 58"
%2 0.37 0.36 Sofz ) fo.14Lo.72 35.14 & 0.28 0.36 0. 475
153&%%&(%1\/:102 i y f 2 4 .
Ry - - A e
R Sh RS M AR A, S A A 4
20 . . ATRRE. T OIRIX K37 | S, PIAT R AR X A
. PSRRI B ey, T kB 4z | 2= WE AN B XA -
2 Sb & T FAIR, 3X 5 SCHR[ 54 ] BT TS5 RAH —
P L. 15 w(Sb) M (1. 99 mg-kg ™) HIFAEH 4
2 $ . B RLAFRIA 2. 65 fif; AERRSE , LA I 48
> 10 . o (Sh) HFAAEAHIH 1.37 . 0.90 I 1. 24 mg-ke ™",
K | T Rl A FHILIY 1. 20 ~ 1. 83 5. 138 Sh S Rk ) I8
OB N | B ER  IREEE
03 IR i AR Tt A 7 A ol Al A RIS IESE
| I BT 7 B B 2 O LR A
. i1 Sh A BT,

*#E Ly~ e
B2 +1E Sb EEHHIFME

Fig. 2 Vertical distribution of soil Sb concentrations

DX X N S s Sb & i A =S (8]
OP AR BEAT 2 TR (LT , oy T 8 Sh 5 iRl
i K-S IEZS 3 A KL, AT 5 2R FH S B AU
{HI% (IDW) BEATHR(E, FEAR (EL A v, 9 B8 28 48l
AU -1, T A R AT B DX SR L SO —A>
G ARG A R A 3 Br7R. AT DL, [

2.2 ANFHHZE R b 4 Sh 1 REUREE
ANTR) M 28 7 1l He 2 2% 3 Sb i) RARRRAE 4N
Bl 4 s, A 2SR R 2 38 sb & ok A, T
AP FHHE A58 w (Sb) FHEH e, 7 0.82 mg-kg ™',
b T T R (E, R O AR M (0. 59
mg-kg™") FI R  H 3 (0.57 mg-kg™ ), & H
(0. 46 mg-kg_l )*HX‘T'HEYL{EE IEJHTJ‘,Sb e Tl i+
e iy R AE AT T (B AR X B e 2R )2 -4 Sb
14728 S 2 B8R R BNV Sy T F L (39. 57 % )



9 1 PEAE . MRV TT - T 4B B (Sh) B S o A REAE SR PR 4795

N Herp Sh & B I S AL EEAAL TR A 4EBIEF/Y)
o Sb)mg-kg™! N NN [N =
ol AOHER X R L 073 W15 42 s 3 X sb BB B
Hohm_s‘} R Tl Bk 32 B FRE LA T, G

0.59-0.71 Vo vy

B 0.71-091 RAEZRCAN T, Hrp e Sh & w5 m 1 806
H 091-129

Bl 129199

31230

31700°

121°00" 121°30 E

‘
o o
M3 RELESH SBAT ol
Fig. 3 Spatial distribution of Sh concentl;a'ﬁon in tupsml

>ﬁjﬁﬁi&(21ﬁ6%) >ﬁ£%ﬁﬁﬂﬁ('17 33%_2??
Jib(12.579%) ;%ﬂﬂilk{ﬁxjﬂﬁ%):” h 1
%ﬁﬁmmﬁéwﬁﬁﬁﬁﬁﬁﬁymi%
%ﬁ¢%¢%%%gﬁﬁﬁﬂ m%mm@ i |
%@ﬁﬁ*ﬁ%%#i%@<0%fwwjﬂmm
waﬁﬁgﬁ¢&%ﬁme%$%E&

S ffy B FU7 LA P15 S e K. 1%
ﬁ%%%M%ﬁﬁwwﬁﬁﬁfﬁﬁw_Q%%
EL5 591 50 PR M 7 E (259 5 (P < 0..05 ) Afl o2

A R,

2.5

20 F

in
T

le‘fl
! $
; 10
k-1 b * .
% o
05 - -
4 »
0 L
4e i ok Fl i it 8 R 3

TR A5 B 1208 Sb /Y SRR i, i R LIRS0 A iR
4 TEAMEEMRRETEESE S 2 2HLE
Fig. 4 Box plots of Sb concentration in different

land use types in surface soil

o3 Fr st e BLALE BB, AT IX. Sh % iRk
(E LB ) S IR G dE B T A TR 44 4237,

03 T LB B 2 0 B3 7 I e Sb 3
LA 05 Toll BT s A T BB | e
o4 TRHA I b Hierfr Sb 4k 1 5 0 T 4
Yirlt Ko (51 4. 43 mge kg, oA K I (162 5
) 030 2 5 3 U 7 ) 5 SR 5
DX -39 Sh SFRER w1 1 bR 53 A1 7 4 i 1l i o
ERR BRI 4% ol B FFE 22 01 4 B
T L B R SR ) AR o Sh
B K P IR BIA AR e 7 22 0 B
BEAE TR RORHAT L 3 0 ) Sb 1 Sk R A 5
ﬂmm;%wﬁﬁﬁm%UVa%?%hﬁﬂiﬁ
Agn e %#m&ﬁ%u&zﬁéﬁﬂ
mﬁ&i%%ﬁﬁﬂm%@lﬁ%%%ﬂ
WU BTl 7 SCRIE A b 10 R %ﬁ
ﬁ?é%ﬁﬂ»@ﬂﬂiﬁ#m] | fff
2.3 LETS I S EES R
%%ﬁi?%%&ﬁ%4ﬁ%m£ﬂmj£
55 Sb 5 ibmﬂ% £ L 537 45,839 410
ﬁLT%m'ﬁF%mm%,w%Mﬂmﬁ%ﬁm
KT, 240 WSSy i LTS . RAPR AT, B ST

J&%Ft%%%$ﬁmﬂﬁﬁﬂﬁﬁom&j:

Hﬁ{m 7K. K AN [R) P M2 Y ) Tl FH b ) B0
TS QR BOME (1. 08) ey, JB 3R BE Vs YK oF 5
Fﬁi’@%ﬂﬁﬁﬂﬁﬁﬁﬂﬁﬁ BB AR T (43 % R 0.78 AN
0.76) , FIH G- ; 4¢ FHbFE 50E (0. 66 ) F 1K,
J& T KT
FZ 1 Sb A AL S KBS BT R A5 R B
NCES) A e SRS AR SRS T 5 (E, ) A

12

10

8 F

HAE A MR (E)

Bk KM TR R IR
B 5 TEAMERRE D EEEESREITN

Fig. 5 Potential ecological risk index of heavy metals

in different land use types



4796 ®

B 43 %

5. 72, UL IX SR AR SR I M 2 GO AR A S XU . 4 A
FHHBZE A b He 22 12 + 35 Sh # E. {HAE 4.23 ~7.61
Z e, e L B, SF B RAG, A Hb E
R R FH b X A 2 SRS KOSV T N 5 Toalk A b
E, V-3 {E e, W AE A 25 KU 25 4 ok b 28 X He H:
AR SCRIFSE , T PE AR B 3 £, {5 6. 16",
WYL LT S e 30 £, {50 4,05 2t
BRberR R IR E (B 5. 96 1R A
w3 E, {EN 3. 11?"’“ e b, 7 R A
e FH 398 Sb 55 FUXUBS: 7K 1 b F AT 4232 11
?Iilfllj\],{HTikﬂ?iﬂl jE/E\IE/bF&/ﬂP}\ 4@ T
TR EYRURPOA R SE A T , HE A v
A 25 XU T 7 | R e
2.4 HHEFESE Sh AR RS AL

RSN N P e i s R 2 R B
FH e (RO ) | Tl b R R IR b (I U
Hi) 6 J2 RS RS T A Sh A fe BE U, 45 Sk S
FIF . R [ T M2 80 - 598 S 9 4 S0 I PR g 45
St (HER I F ] 3% % E’HE@ZFHLLEE(HQ<

1), Eﬂﬂﬁﬁiﬁul\ﬁT@HJ% W AR, Efﬁﬂ%‘-*

Hb AT 4 S Sb WJL;E@HF%&EH%%WK 133
MM 3 Sb XTEU\B’HEﬁUE?W = A
%ﬂf’]‘ﬂ[ﬁ%ﬁﬁﬂﬁ,,\F%ﬁﬁﬂﬂmlﬁﬁﬁi&ﬁﬁﬂﬁmﬂﬂ
5/34 20 ff5 A 5. 96 7%
«/TJ:%:{ED%% i/kﬁaﬂﬁi&(ﬁifﬁﬁﬁﬂﬁ)ctia& Sb ~

NS PSSR AHAR SO KA B
HXF LB R UL &, ik 5 1 R & A
U2 I ST A AR — 2, R, R 1%
ORI BURE T AR (JUHDZ L) A g R XU

®5 EZEShZNOBARERETHXKRIESH
Table 5 Hazard quotient of soil Sb under ingestion exposure
HO 15 1 Tl ﬁ:‘iﬂﬁ?ﬂ% Hh

JLE LN 2PN (AN
YA 0.029 4 0.0182 0.004 3 0.003 1
He/MHE 0.016 5 0.0102 0.001 6 0.001 7
SN 0.046 9 0.0292 0.0106 0.007 2

3 g

(1) BT+ o (Sh) BYFHME A 0.52
mg-kg " FEE IR ARG N, 35 Sh & R,
o B3 EMEERES N 0.62, 0.5 Al
0.37 mg-kg ™', KZHIEZFN NG oh, &£
B G, 148 Sb R BRI 1Y 2 (R R AR O A 4R 1E , 7E
FRUC IR DX L S T AR b X - 338 Sh S s, T
3 4 A1

(2)4 FpFH 2SR e vy ) 398 Sh % 1 M s 3]
TRAR YR Ay Tk Fi b | 38 b, s Al R s R

ERE i

M, Tl E)E -3 0 (Sh) 4 0.82 mg-kg ™', i#
S 9 I R S (S I T A e A
EAIE 5 FUBRAS S ] Tl A 7 0 S 2 e
9 Sh AT TR, £ B 4R A T . IR R
VI AT AL B . A 32 1 o (Sb) A
4 0.46 mg-kg ™", EAL T HA A Hb.

(3) 3T 20D 15 et B0 2 2 R A 46 3
Wk, T T 4R Sh M F AL T I K
5@@%@5%%%@&%&f@ kT AT 2% 1Y
Mo T TS KT MRS, Tll A
HO B B D T 95 S48 H0H 1. 08 , i 148 18 15 e k-
VS 2 IR DA 225 SR 2 1 Il ek 2 300 R
VT 25 KUK, R Tl M 408 S IS 7E A 25 R
Wt B 7 A7 TP e 2 A5 AU

(4) 36 AUACEIE XU VP 00 500 D25 2
R K L1398 Sh A B IR /N A
SRR EORE TR S IPN
<ﬁ£%m@%%ﬁﬁm@wwﬁ%f}f”,

[1] 1%1% VBN K}ﬂﬂ £ .ﬁiﬁﬂtAXTj:t%&ij‘%f“E’J Al

Ebu_ﬁm AT %%Ez 2019 39(4): 1154-1164. & L
Xie T, H,ou Y J Chen W P, er al. Impact of urbanlzatlgn o’ fhe o
soil cwlugl al lenvironment:, A review [ J ]!
Sinigd, 2009, 39 (4)¥1154-1164.

o, B, BT, . R T e T 4l T
{178 TR SR SR [ I RBERL, 2019, 40(6) - 2869-
2876. i

He B, Zhao H, Wang T Y, et al. Spatial distribution and risk
assessment of heavy metals in soils from a typical urbanized area
[J]. Environmental Science, 2019, 40(6) : 2869-2876.

Bi X Y, Zhang M H, Wu Y J, et al. Distribution patterns and

sources of heavy metals in soils from an industry undeveloped city

Acta Ecologlca

in Southern China[J]. Ecotoxicology and Environmental Safety,
2020, 205, doi: 10.1016/]. ecoenv.2020. 111115.

2N AR, XU, . SRR S 4 )R AR YT
HESIREE RS [ 1], R4, 2015, 35(4) . 1241-
1249.

LiX P, Xu C L, Liu XY, et al. Bioactivity and environment
risk of heavy metals in urban soil from Baoji City, P. R. China
[J]. Acta Scientiae Circumstantiae, 2015, 35(4) : 1241-1249.
Krachler M, Shotyk W, Emons H. Digestion procedures for the
determination of antimony and arsenic in small amounts of peat
samples by hydride generation-atomic absorption spectrometry
[J]. Analytica Chimica Acta, 2001, 432(2) : 303-310.

PRER, BSCHE. BRI EEREAN A ST HE R T). TARMT,
2014, 41(10) : 78-79.

Chen Z, Lv W Y. Environmental toxicological effect of antimony ;
a review of recent researches[ J]. Guangdong Chemical Industry,
2014, 41(10) ; 78-79.

Bagherifam S, Brown T C, Fellows C M, et al.

methods of soils, water and sediments toxicity guidelines: a brief

Derivation

[7]

review with a focus on antimony [ J]. Journal of Geochemical
Exploration, 2019, 205, doi: 10. 1016/]. gexplo. 2019. 106348.
He M C, Wang N N, Long X J, et al. Antimony speciation in

the environment; Recent advances in understanding the



9 1

R

BRI T - 39 E G SR 6 (Sb) 145 8 43 A1 AR SRR PEARY

4797

[10]

[11]

[14]

[15]

~eentaminated shoolmg range soil: Sb moblhty and lrhmobl.l"imgo‘n s

biogeochemical processes and ecological effects [ J]. Journal of
Environmental Sciences, 2019, 75 14-39.

R, SEBH, T3, AF. BRI IR MR A 2 BT Uk R A
R[], HBR SR, 2010, 38(1): 109-116.

ZhuJ, Guo J Y, Wang L Y, Overview on research on
environmentally geochemical characteristics of antimony [ J].
Earth and Environment, 2010, 38(1): 109-116.

Oorts K, Smolders E. Ecological threshold concentrations for

et al.

antimony in water and soil[ J]. Environmental Chemistry, 2009,
6(2). 116-121.

Tighe M, Ashley P, Lockwood P, et al. Soil, water, and pasture
enrichment of antimony and arsenic within a coastal floodplain
system[ J]. Science of the Total Environment, 2005, 347(1-3) .
175-186.

Leyva A G, Marrero J, Smichowski P,
antimony onto hydroxyapatite [ J ].
Technology, 2001, 35(18) ; 3669-3675.
Takahashi T,
amorphous iron compounds to adsorptions of pentavalent antimony
by soils[ J]. Water, Air, and Soil Pollution, 2010, 208(1-4) .
165-172.

Cal-Prieto M J, Carlosena A, Andrade ] M, et al. Antimony as a
tracer of the anthropogenic influence on soils and; eStuarine

Water, Air, and Soil Pollution, 2001, 129 (1-

et al. Sorption of

Environmental Science &

Shozugawa K, Matsuo M. Contribution of

sediments[ J].
4) . 333-348.
Okkenhaug G, Adnstitter K, Bue H L,

let @al. Antlmouy (Sh)=.

. by soil ame‘ndmehls[] ]. Environmental Scm‘nce‘ & ﬁchndf(;gy,

»

[16]

2013, 47(17) 6431 6439. - =
| Tepanosydn C Sahakyan L,

¥ i

Belyaeva O el al Contijitious

_# impact of minin, ‘activities on soil heav metals levelb duﬁ human
P; g y

[18]

[19]

[20]

[21]

[22]

(23]

heallth[ I1-

Koshegleva ";I E, \;lasov DV, Korlya‘k‘:bv 1 ]'.;‘,
quifizlminatinn of urban soils with heavy metals in Moscow as
affected by building development [ J]. Science of the Total
Environment, 2018, 636 . 854-863.

He Y P, Han Z W, Wu F Z,
environmental risk of arsenic and antimony in soil around an

Bulletin  of
107 (6) :

et al. Spatial distribution and

antimony smelter of Qinglong county [ J ].
Environmental Contamination and Toxicology, 2021,
1043-1052.

Wang C R, Wan D J, Cao X Y,

characteristic of antimony in typical paddy soil of eastern Hunan

et al. Spatial distribution
Province, China[ J]. Frontiers in Environmental Science, 2021,
9, doi: 10.3389/fenvs. 2021.661148.

Dousova B, Lhotka M, Buzek F, et al. Environmental interaction
of antimony and arsenic near busy traffic nodes[ J]. Science of
the Total Environment, 2020, 702, doi: 10. 1016/]. scitotenv.
2019. 134642.

sy, JTLLHE. IR A | AFEE S A Y
AREL)]. AR, 2004, 16(1) : 131-135.

He M C, Wan H Y. Distribution, speciation,

bioavailability of antimony in the environment[ J].
Chemistry, 2004, 16(1) ; 131-135.

Xue L, Ren HD, Li S, et al. Comparative proteomic analysis in

L1

toxicity and

Progress in

exposed to antimony = stress
Environmental Pollution, 2015, 201 150-160.
JEA, K, JI]?%IJ—EI S, PRGBS g KB IR R B
W#tR[)]. ASRAE, 2017, 39(2) : 120-130.

Zhou J] W, Wen B, Zhou A G, Review of antimony

Miscanthus  sinensis

et al.

Scidite of the Total Envirogment, 2018, 639'; 900-
To0al || = ; :
(17]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

pollution and antimony isotopic tracer in the environment [ J ].
Chinese Journal of Nature, 2017, 39(2) : 120-130.

5, XB, TR, . RETIX L 4 4 E 25 (8] 40 A
FRAE BRSSP [J]. FREERLY, 2021, 42(6) .
3018-3027.

Wang R, Deng H, Jia Z M,

characteristics, pollution,

et al. Spatial distribution
and ecological risk assessment of soil
heavy metals around mercury mining areas[ J]. Environmental
Science, 2021, 42(6) : 3018-3027.

XN, A, R, . mAREHERY X LER )RS
QeBULRIPA ORI T [ T]. IRGERL, 2016, 37(5) : 1938-
1945.

Liu W, Yang J J, Wang J, et al. Contamination assessment and
sources analysis of soil heavy metals in opencast mine of east
junggar basin in Xinjiang[ J]. Environmental Science, 2016, 37

(5): 1938-1945.

akKEE, RVKIA, TKZR, 4w RAT I AT oF R Tl X £
WEEG RIS PR E KORIR [ )], SREAL:, 2017, 36(8):
1821-1830.

Zhang Y H, Ma B J, Zhang D, et al. Cnntqmipaligﬁ";nd sources
of heavy metals in the soils of industrial cluster in 'pjéfdi;loht plain

of south Taihang mountain| J]. Environmental Chelmstry , 2017,

36(8) . 1821-1830. | J =
BAR, RA R, 0 VR Eﬁfﬁﬂia&*ﬁé
JBICH J5 YR ERAT R [ J]. 3Rk, 2020, 39129 :
3480-3494. ol

Lv 7 L Zhang JoL, Zhang H et al. Pollution Characlerrshcs and
evdluallon of heavy megtal p;llutlon in surface 5011 around 'ffle )
biomass') power plant [ JJ. Environmental Chemlslry, 2020 39
(12) 3480-3494. 7 .

K, Wk s, %, B e
25 6] JER Y ST Je A A RS AR [ 1], SRR, 2018, 39
(6) : 2884-2892. g
Zhou Y, Chen Q, Deng S P, et al. Principal component analysis
and ecological risk assessment of heavy metals in farmland soils
around a Pb-Zn mine in southwestern China[ J]. Environmental

Science, 2018, 39(6) : 2884-2892.

SN, Jefd, XIRK, SV DR T E G R A i i
AER XIS [T]. hE RS, 2018, 38(3): 1054-

1063.
Wu J N, Long J, Liu L F,

assessment of heavy metal pollution in farmland soil of a lead-zinc

et al. Spatial distribution and risk
mining area[ J]. China Environmental Science, 2018, 38 (3) .
1054-1063.

R, B, ROPR, A W BT IX LI AR B Y
HFRELT]. HERESHOR, 2011, 34(1) : 70-74, 127.
Li H B, YangZ H, Yuan P F, et al. Characteristics of antimony
pollution in soils at mining areas in central Hunan Province[ J].
Environmental Science & Technology, 2011, 34 (1) . 70-74,
127.

R, KRR, b, A PR R R
T 4 RIS JeBFFE[ 1], L4, 2015, 47(5) : 960-964.
Yuan C, Zhang H Z, Chi T, et al. Heavy metal and metalloid
pollution of soils and plants in typical antimony mining area of
Central-South China[ J]. Soils, 2015, 47(5) : 960-964.

Chai L, Wang Y H, Wang X, et al. Pollution characteristics,
spatial distributions, and source apportionment of heavy metals in
cultivated soil in Lanzhou, China[]].
2021, 125, doi: 10.1016/j. ecolind. 2021. 107507.

T, BHEM, BV, & MUK RIIRYBEES
JE 2 F AR B A AR (], BREEREEE, 2017, 38(7) :

Ecological Indicators,



4798 A 43 %
2784-2792. [45] Yao C, Jiang X, Che F F, et al. Antimony speciation and
Ning Z P, Xiao Q X, Lan X L, et al. Spatial distribution potential ecological risk of metal(loid)s in plain wetlands in the
characteristics and potential ecological risk of antimony and lower Yangtze River valley, China[J]. Chemosphere, 2019,
selected heavy metals in sediments of Duliujiang river [ J]. 218 1114-1121.
Environmental Science, 2017, 38(7) : 2784-2792. [46] Z=—5%, Hgfe X7, # FREIR T H IR SRV Y

[34] RBEE, #hfh, REE, S MOlBERHRT 80 2 e ss = H] WL BN O[], FREIR 22, 2015, 36 (3): 1037-
SITHRAE | TR IP A B R AU A [ ], BREERR 224 4 1044.
2020, 40(2) : 655-664. LiYM, Ma J H, Liu D X, et al. Assessment of heavy metal
Xiong J, Han Z W, Wu P, et al. Spatial distribution pollution and potential ecological risks of urban soils in Kaifeng
characteristics, contamination evaluation and health risk City, China[ J]. Environmental Science, 2015, 36(3);: 1037-
assessment of arsenic and antimony in soil around an antimony 1044.
smelter of Dushan county [ J]. Acta Scientiae Circumstantiae, [47] BHEZE, W, ArcGIS i FL{E B R 4825 0] 4 b SE 96 R
2020, 40(2) : 655-664. [M]. dbat. Bb2=H i, 2006.

[35] Wk&3g, XVROG, THOP, S SUNEBNGHRT Rk 4 (48] Ezhig, B2, X SEEISITERIM]. (B R).
Hegh | s Y HMM%EEHMMHJ] HUER 53RBE, 2021, e Bheg AL, 2019.
49(6) : 673-683. [49] LB, TR, EXRA, % w275 Yt + b e
Yao D J, Liu E G, Ning Z P, et al. Contamination and human ﬂci‘fﬁﬂl&ﬂ*’ﬁ]{[ﬂ . MEERLASY, 2020, 33(2) : 485-493.
health risks of Sb and as in farmland soils around a typical Jiang Y C, Jia X Y, Xia T X, et al. Environmental risk
antimony smelter in Guizhou, China [ J ]. Earth and assessment of antimony in contaminated soil by primary explosives
Environment, 2021, 49(6) : 673-683. [J]. Research of Enyironmental Sciences, 2020 ,_,-33'.62) ;‘_.485—

[36] HeM C, Wang X Q, Wu F C, et al. Antimony pollution in 493, . | { '_,_‘.'-":_ﬂ“l /
China[ J]. Science of the Total Environment, 2012 ‘4#21—422; [50] Gebel T. |Arsenic and ‘antimony: comparative Il,éi;proich on
41-50. mechanistic ff;;(ic.olngy W1 Chemico—Binlngic_alJ Interaetions,

(7)WL T, B, KILOK KA A 1997, 107(3) : 131144 .
RSN [T]. ﬁj(?’?ﬁ}ﬁ( A RELE )ﬂi) , 2011, [51] Liang Y/ H, Liu QC LYK, et al Speciatior analy‘sm___amd
10(2) : 41-47. , P(’nlngl.(‘al risk dssessment of antimony in Xikuangshang, Hunan

~Ghen M, Wap' H Xu A L. Analyse and evaluallon oft sjtuapoh‘ provmcef‘.l;l Pohsh Journal 0{-Env1r0nmental Studies, 2021 30“
" of the toxjé” dnd'harmful pollution of drlnka‘ng"‘wat son-l’"é in (2). 1‘1289 1296 i & -

Changjiang 1 rl';rer Pstuary areal J]. Jourral ofA-‘Nantong UI’l‘PVPI"SI_y [52] KB, L84, S bE%EW*%ﬁrﬁbﬁif§$ﬁ$ ?ﬁ@"

[39]

[40]

[41]

[42]

[43]

[44]

| ( Natural Smence Edition) , 2011
[38 ]/ fKEH, { %

,10(2): 41 217
”Fﬁﬁﬁﬂﬁﬁﬁﬁi%iﬁﬁmﬂﬁ*%

b0 BB SHA, 2020, 43(125 166176

Lhang AlG . Wei X, P=Pollution and sourée analys.l of hea-vzﬂf
metalsrm doils of typlcal karst troughs in boutﬁweslern Chinaf=J ¥

Env.lronmenlal Séience & Technology, 2020, 43 (12):
176.

JafE, 2w, FE, % %?i’[ﬁiﬁﬁ”fﬂﬂ%ﬂ‘]ifgiﬁﬁ%
wey PR3 B R T e AU AN [J]. AR S BREE 44k, 2021,
30(1): 173-180.

Zhou W, Li L L, Zhou X, et al. Influence factor analysis of soil

heavy metal based on geographic detector and its pollution risk

166-

assessment[ J]. Ecology and Environmental Sciences, 2021, 30

(1): 173-180.
Ex, WA, Bk, 5. BlEd LRSS RE(M].
Jent: A EFRETR A AL, 1992.

Hékanson L. An ecological risk index for aquatic pollution
control. a sedimentological approach[ J]. Water Research, 1980,
14(8) : 975-1001.

Qin J Q, Huang X P. Heavy metal pollution and ecological risk
assessment in sediments of Xiling channel inland waterway of
Guangdong Province[ J]. Asian Agricultural Research, 2019, 11
(6):40-46, 49.

RSN I’Eﬁﬁ, PR, AR BT A H R R TS e A
WM (1], FREELL:, 2021, 40(4) ; 1127-1137.

Deng H, Wang R, Yan M S, et al. Risk assessment of heavy
metal pollution in farmland soil around mining area [ J .
Environmental Chemistry, 2021, 40(4) . 1127-1137.

Wang N N, Wang A H, Kong L H, et al.
application of Sh toxicity coefficient for potential ecological risk

2018, 610-

Calculation and

assessment[ J |. Science of the Total Environment,

611 167-174.

[57]

[58]

TN ﬁfév\?b{ E B 5T 1], HIfk%, 200 30(8)
14391444, J

Lang GY, Waﬁg D J, Huang J. Distribution characteristics and
pollution evaluation of As, Sh ,“ Pb and Zn in soil around the coal-
fired power plant in Chengdu [ J]. Environmental Chemistry,
2011, 30(8) : 1439-1444.

A, T, W, A FhBURE X L A e s
BRFHE R 53 TR OCR[J]. AT %M, 2012,
32(4) . 1202-1210.

Guan X Y, Wang S L, Gao Z Y,
variability of soil salinity and its relationship with the depth to

et al. Spatio-temporal
groundwater in salinization irrigation district[ J]. Acta Ecologica
Sinica, 2012, 32(4) . 1202-1210.

[ - SRR o b B ARy AR ARSI 2 H AR X
AL EISE BT R R R M. U MBS A
2016.

Lee W K, Rhee T H, Kim H S,
trisulfide (Sb,S;) on sliding friction of automotive brake friction
materials[ J]. Metals and Materials International, 2013, 19(5) :
1101-1107.

Rakshit S, Sarkar D, Punamiya P,
Chemosphere, 2011,

et al. Effects of antimony

et al. Antimony sorption at

gibbsite-water interface[ J]. 84(4) . 480-
483.
Varrica D, Bardelli ¥, Dongarra G,

airborne particulate matter, vehicle brake linings, and brake pad

et al. Speciation of Sb in

wear residues[ J]. Atmospheric Environment, 2013, 64 18-24.
Lin Q, Liu E F, Zhang E L,

atmospheric trace metals pollution in southwest China using

et al. Reconstruction of

Historical trends,
Total

sediments from a large and deep alpine lake:
sources and sediment focusing [ J ]. Science of the

Environment, 2018, 613-614. 331-341.

Smichowski P. Antimony in the environment as a global



9 VRIRAE : SLRITT 3 E G R (Sb) B 20 A Rk B KU PR 4799
pollutant: a review on analytical methodologies for its city, Zhejiang Province[ J]. Rock and Mineral Analysis, 2019,

[63]

[64]

~533. | r
He L, SunBB' WuC
quality and E‘(‘OlOgl(’al risk for kiwifruit ore ardq m Jla‘ngshan

determination in atmospheric aerosols [ J].
(1):2-14.

Turner A, Filella M. Antimony in paints and enamels of everyday
items[ J]. Science of the Total Environment, 2020, 713, doi:
10. 1016/j. scitotenv. 2020. 136588.

Mamta, Singh Y, Maurya K K,
applications, and deposition techniques of antimony selenide[ J].

2021, 230, doi: 10.

Talanta, 2008, 75

et al. A review on properties,

Solar Energy Materials and Solar Cells,
1016/j. solmat. 2021. 111223.

lijima A, Sato K, Yano K, et al. Emission factor for antimony in
brake abrasion dusts as one of the major atmospheric antimony
sources| J |. Environmental Science & Technology, 2008, 42
(8):2937-2942.

ARIGEIE. M TR )Z L S w5 J Mt [ D). R
M ABHFR2E, 2011.

Lin X F. Assessment of heavy metal pollution in the urban topsoil
of Quanzhou city[ D]. Quanzhou Huagqiao University, 2011.
RVE, WA, NG, G TP Bk L T A S
T[] %fﬁﬂ%, 2015, 36(8) ; 2964-2971.

Wu Y, Yang J, Zhou X Y, et al. Risk assessment of heavy metal
contamination in farmland soil in Du’an autonomous~€ounty of
Guangxi zhuang autonomous region, Chinal[ J].
Science, 2015, 36(8) : 2964-2971.

B, IR, SR, WA VAL T A T
fﬁﬁﬁﬁ'ﬁ#?&ﬁwﬁﬂzﬁ[]] A, 2019, 38(5) : 524

Envirug__h-rhental

o) =

Iéﬁv ment

et al. Assessment "of !

[66]

[67]

[69]

38(5) . 524-533.
JAmer, £, EaEse, & RHREE s IR E SR A
SR KT Qe KUK [T]. ZRCRRL:, 2019, 47
(1):60-63, 82.

Zhou X H, Wang P S, Wang D H, et al.

change and pollution risk assessment of soil in smelting and

Heavy metal content

manufacturing enterprise [ J |. Journal of Anhui Agricultural
Sciences, 2019, 47(1) : 60-63, 82.

FHtE, R3CH, XFE, & MESEX IESEY TP ES
JRAEREREITAG (1], HIEFREERE, 2018, 38(4) : 1550-
1560.

Wang SY, Wu WY, LiuF, et al. Assessment of human health
risks of heavy metals in the typical sewage irrigation areas[]].
China Environmental Science, 2018, 38(4) . 1550-1560.
PN, $8aTET, BRRIE, 5. MR 50T XM 1 b ek A
Yo G i 23 )R SRR SRR KT [ 1], AL PRI R
2#4%, 2019, 38(3) : 544-554.
Xie T H, Guo J X, Chen Y H,
health risk assessment_of heavy metals in soils ..and-'i",'jl{ops a:qund

the mining area in Fujian Province, China'[J] ,]Q;xé"ﬁ:aq of Agro-

et al. Spatial variability and

Environment Suence 2019, 38(3) . 544-554:" ;7

THE, Pl K, Bl S5 R 4 H A Fﬁ‘%m e 4
Jﬁifﬂrﬁﬁf}\ﬁ:ﬁi%hrﬁ& . IR 2018 39(12)
5628-5638. S 4

Li C F Cao J F Lvis, et al Erologlt‘al risk asiewme;_r}l of soil
heavy meia'].s f01c different types of land use and evalu.allon of
human 11§hlth l J]. Eﬂvuo‘hmenlal Science, 2_018 , 39.( 12“5 .
5628-5638,, | | - &



HUANJING KEXUE Vol.43  No.9

Environmental Science (monthly) Sep. 15, 2022

CONTENTS

Temporal and Spatial Variation Characteristics of Heavy Metal in Atmospheric Deposition in China from 2000 to 2018 -+

CHEN Qi-yong, GAO Yun-bing, NI Run-xiang, et al.
-+ LI Sha, ZOU Bin, LIU Ning, et al.
CHEN Lu-yao, YU Yang-chun, HUANG Xiao-juan, et al.

Simulation of PM, 5 Concentration Based on Optimized Indexes of 2D/3D Urban Form

Characteristics of Carbonaceous Species in PM, 5 in Chengdu Under the Background of Emission Reduction -

Characteristics and Health Risk Assessment of Trace Elements in Atmospheric PM; During Autumn and Winter in Qingdao +++++ LIU Zi-yang, ZHANG Yi-sheng, ZHANG Hou-yong, et al.
Pollution Characteristics and Source Analysis of Atmospheric PM, s-bound Polycyclic Aromatic Hydrocarbons in a Port Area -+ WANG Peng-cheng, YANG Ling-xiao, BIE Shu-jun, et al.
Size Distribution and Source Appointment of Road Particles During Winter in Tianjin = «+«+xssssessessessessenenmimnsnensnnncneenes ZHANG Guo-tao, YIN Bao-hui, BAI Wen-yu, et al.

LIANG Lin-lin, LIU Chang, LIU Xu-yan, et al.
Characteristic Analysis and Source Apportionment of VOCs in Urban Areas of Beijing in Summer —+:«+essesseeessesensnnienienenininnns MENG Xiang-lai, SUN Yang, LIAO Ting-ting, et al.

Characteristics and Impact Factors of Number Concentration of Primary Biological Aerosol Particles in Beijing -

Characteristics and Source Apportionment of Volatile Organic Compounds ( VOCs) in a Typical Industrial Area in Dongguan During Periods of Ozone and Non-ozone Pollution in Summer

ZHOU Zhen, XIAO Lin-hai, FEI Lei-lei, et al.
- HE Pin-jing, LI Jian-chen, LU Fan, et al.

WU Ting, SUN Shan-wei, FAN Jing-pu, et al.

Temporal and Spatial Variation in Odor Pollution and Membrane Barrier Effect in Municipal Solid Waste Landfill

Comparison of Health Risk from Sources of Perfluoroalkyl Substances in Taihu Lake for Different Years

Pollution Characteristics and Source Apportionment of Typical and Emerging Per- and Polyfluoroalkylated Substances in Tuojiang River Basin — +-vseseeseereesessesenensimnincnsnnincneenes
++ SONG Jiao-jiao, WANG Yi-mei, SUN Jing, et al.
Speciation and Risk of Heavy Metals in Surface Sediments of Different Types of Water Bodies in Baiyangdian Lake ««+:esseesseesesseseens XU Meng-ya, ZHANG Chao, SHAN Bao-qing, et al.
Distribution Coefficient of QNs in Urban Typical Water and Its Main Environmental Influencing Factors «+«+«teereseseeresescinsinniiin JU Ze-jia, FU Yu, ZHAO Xin-yu, et al.
Ecological Risk Assessment of Quinolones Antibiotics and the Correlation Analysis Between QNs and Physical-Chemical Parameters in Groundwater, Shijiazhuang City
..................................................................................................................................................................... CHEN Hui, JU Ze-jia, ZHAO Xin-yu, ef al.
Characteristics and Sources of DOM in Lake Sediments Under Different Inundation Environments —+«+«eesresrereesesemenenseneneneenns CHEN Jia, LI Zhong-wu, JIN Chang-sheng, et al.
Characteristics of Phytoplankton Community Structure and Their Relationships with Environmental Factors in Autumn in Qinhe River Basin of Jincheng Region «-*+
..................................................................................................................................................................... GAO Meng-die, LI Yan-fen, LI Yan-li, et al.
ZHANG Sun-xun, ZHANG Shou-hong, YAN Jing, et al.

"""" LI Yang, XU Bo-hui, DENG Lin, et al.
Removal Performance of Suspended Solid (SS) and Organic Compounds in the Pre-treatment of Actual Pharmaceutical Wastewater by Microbubble Ozonation «+-««+stseseeserersensmsnenennanens
LIU Chun, CHEN Rui, ZHANG Jing, et al.
CHEN Jia-yu, SU Zhi-guo, YAO Peng-cheng, et al.

.................................................................................................................................................................. GUO Xiao-wen, CHEN Jing, LU Xiao-yu, el dl.
Effects of Organic Materials on Phosphorus Fractions and phoD-harboring Bacterial Community in Karst Soil «-«+vessesreeeeesesensenisnsnnincnennenes XIA Xin, QTAO Hang, SUN Qi, et al.
Effects of Different Vegetation Types on Soil Microbial Functional Genes and Enzyme Activities in Reclaimed Coal Mine — «+s«+seseeseeseesees NING Yue-wei, LIU Yong, ZHANG Hong, et al.
Effects of Biochar Application on Yellow Soil Nutrients and Enzyme Activities =«+«+«+xssessessessssssenensmsntnsnnninsnsns e YUAN Fang, LI Kai-yu, YANG Hui, et al.
Changes in Soil Bacterial Community Diversity in Degraded Patches of Alpine Meadow in the Source Area of the Yellow River «:eoeseeereseeseees SUN Hua-fang, LI Xi-lai, JIN Li-qun, et al.
Effects of Simulated Nitrogen Deposition on Soil Microbial Carbon Metabolism in Calamagrostis angustifolia Wetland in Sanjiang Plain -+ WENG Xiao-hong, SUI Xin, LI Meng-sha, et al.
Spatial Distribution of Quinolone Antibiotics and Its Correlation Relationship with Microhial Community in Soil of Shijiazhuang City «+++++++++++- ZHAO Xin-yu, JU Ze-jia, CHEN Hui, et al.
Composition Characteristics and Construction Mechanism of Microbial Community on Microplastic Surface in Typical Redox Environments «++++«+++-++++ GONG Zhi-wei, MA Jie, SU Qu, et al.
Annual Nitrogen Removal Efficiency and Change in Abundance of Nitrogen Cycling Microorganisms in Swine Wastewater Treated by Crop Straw Materials — «+eoeerrereereesemenensnninenne

.................................................................................................................................................................. LIU Ming-yu, XIA Meng-hua, JIANG Lei, et dl.
Effects of External Carbon Sources on Ultimate Nitrogen Removal Performance and Microbial Community in Secondary Effluent Treating Process —«+sessesserseesesenensenemenensniniinnnne

............................................................................................................................................................ WANG Wei, ZHAO Zhong-yuan, ZHANG Xin, et al.
Microbial Community Structure of Activated Sludge for Total Nitrogen Upgrading Project «-x+«seseresseevessssssssimsnmiiniieisininens LI Hai-song, WANG Ke-dan, CHEN Xiao-lei, et al.
Analysis of Microbial Interaction Law of Mud Membrane in IFAS Process for Treating Low Carbon Source Sewage in South China +++++++++ HE Jun-guo, JIANG Wei-xun, HE Zhuo-yi, et al.
Abundances and Morphology Patterns of Microplastics Under Different Land Use Types on the Loess Plateau ««+«+eseeereeeeeesesnsinse HAO Yong-li, HU Ya-xian, BAI Xiao-xiong, et al.
Evaluation of Heavy Metal Content, Sources, and Potential Ecological Risks in Soils of Southern Hilly Areas +«+«sseseesresseessenennennninennennns WANG Yu, XIN Cun-lin, YU Shi, et al.
Risk Assessment and Attribution Analysis of “Five Toxic” Heavy Metals in Cultivated Land in Lanzhou «++ssssereeresererenennsiennenens ZHANG Li-rui, PENG Xin-bo, MA Yan-long, et al.
Distribution Characteristics and Risk Assessment of Heavy Metal Pollution in Farmland Soils and Crops in Luancheng, Shijiazhuang City = ++«+eereesserersererenememenensnninennsininnenen

......................................................................................................................................................... MENG Xiao-fei, GUO Jun-mei, YANG Jun-xing, ef al.
Distribution Characteristics and Risk Assessment of Antimony in Typical Urban Soil +«reseereseeresresnmnsenneinnnsne e SHEN Cheng, YE Wen-juan, QIAN Shi-ying, et al.
Contamination Assessment and Source Apportionment of Soil Heavy Metals in Typical Villages and Towns in a Nonferrous Metal Mining City »«+seeseeresseseersesessmienennsnninenininennn

......................................................................................................................................................... WANG Feng, HUANG Yan-huan, LI Ru-zhong, et al.
Effect of Citric Acid and Mowing on Enhancing the Remediation of Cadmium Contaminated Soil by Napier Grass ( Pennisetum purpureum Schum) +«+++sssseresssresesssnsisnnssnnnnsninnene

..................................................................................................................................................................... TANG Qi, WU Gang-fan, GU Jiao-feng, et dl.

Arsenic Methylation Efficiency Changes During Paddy Soil Drying and Its Key Influencing Factors Analysis — +«ereeeerereerenenemiencnenenncnns ZHANG Yue, LI Ling-yi, WEN Jiong, et al.

+-= LI Yan, HUANG Yi-zong, BAO Qiong-li, et al.
SONG Jia-jie, XU Xi-yang, BAI Jin-ze, et al.

Effects of Exogenous Jasmonic Acid on Arsenic Accumulation and Response to Stress in Roots of Rice Seedlings

Effects of Straw Returning and Fertilizer Application on Soil Nutrients and Winter Wheat Yield

Effect of Winter Cover Cropping on Soil Greenhouse Gas Emissions in a Dryland Spring Maize Field on the Loess Plateau of China «+«+-«+«sseseersenseesenenenninienennnns

...................................................................................................................................................... ZHANG Shao-hong, WANG Jun, FANG Zhen-wen, et al.
Detection of Influencing Factors of Spatial Variability of Soil Respiration in Pangquangou Nature Reserve «+:toveevesesseesessisiinsisinnn LI Xiao-min, YAN Jun-xia, DU Zi-iang, et al.
Temporal and Spatial Variation Characteristics of Methane, Carbon Dioxide, and Nitrous Oxide Concentrations and the Influencing Factors in Small Aquaculture Pond — «+eereereereseerereeeeees

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SHI Jie, ZHANG Mi, QIU Ji-li, et al.
Effect of Butyl Xanthate on Ph> * and Cd®* Adsorption by Soil Around a Dressing Plant -+ HU Zhi-hao, GUO Zhao-hui, RAN Hong-zhen, et al.
Sorption Mechanism and Site Energy Distribution of Acetaminophen on Straw-derived Biochar »«+«+seseersereeeserenensinienicnsinnes SHANG Cen-yao, GU Ruo-ting, ZHANG Qiang, et al.
Spatial-temporal Variations and Their Driving Forces of the Ecological Vulnerability in the Loess Plateau ZHANG Liang-xia, FAN Jiang-wen, ZHANG Hai-yan, et al.
Mechanism and Application of Plant Growth-Promoting Bacteria in Heavy Metal Bioremediation MA Ying, WANG Yue, SHI Xiao-jun, et al.




