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Abstract; In order to expl(ne the main controlling factors of; ch enric hmeﬁ{ in rice under a geological high bagkground:in the Guangxi carbonate rock area, this study was hased
o, riggFerains oot soil samples from lhe carbonate rocklareas i the fouthwest and north_of Guangxi. Combined with diffusive gradients in thin films technology (DGT), the
relauonshlp between sail pH, orgamc matler cation exchange capacily” (CEE), D_GT"Cd and w(rice-Cd) -BCF value in rice grains was analyzed and discussed. The main
factors wefe defermined by_principal component analysis, and a quantitative “model was established. The results showed that the average value of @ ( soil-Cd) was 0.975

1

mg-kg ' ind the over-standard rate was 33. 33% ; the average value of o(rice-Cd) was 0. 020 mg-kg ™", and the average BCF value was 0. 038, and the over-standard rate

of Cd cofitent in rice grains was 4. 2%. The content of Cd in paddy soil was high, but bioavailability was low in the study area. The BCF value of rice grains in the study area
was significantly negatively correlated with soil pH and cation exchange capacity at the level of 0. 01, positively correlated with DGT-CD at the level of 0. 01, and negatively
correlated with organic matter at the level of 0. 05. The results of principal component analysis showed that the total amount of Cd in the soil, pH, and DGT-Cd were the main
factors affecting the accumulation of Cd in rice in the Guangxi carbonate rock area. Taking the total amount of Cd in the soil, pH, and DGT-Cd as variables, the fitting
equation of BCF value of rice grains in the Guangxi carbonate rock region was established, and the determination coefficient of the model was 0. 717, which could better predict
the content of Cd in rice grains in this region.

Key words: cadmium accumulation; soil with high geological background; bioavailability; influence factors; fitting model; diffusive gradients in thin films technology( DGT)
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CEC/dmol kg™
2.2 FRSE KRR B A

X RARHY 120 ASKFERFRLAE i Cd & 5 AT
it AR IR 2. K FEAT R Cd & R IG B0 2
I B A BAE A a3 A, PR TR A A B
P B A A B, SR U AAT S8 (B R 26 /s K R AT
i Cd R/

MOKFEAFRLT Cd & R F , IF 58 XK R AT KL
o (rice-Cd) ZE L5 I 7E 0. 002 ~ 0. 364 mg-kg™', JL
AT 34{5 A 0. 020 mg-kg ™', A R EUN 140. 4% | )&
T B AR S, 2 B b DX RR AR () KRB AR R Cd
25 FROR (HAR AR BB 4y K RFHF R Cd &%
E¥T(EMEEE R &5 s Ry R )
(GB 2762-2017 ) o1 KK Cd 9 R & 45 ME{E 0.2
mg-kg ™' AN 5 A b b bR E, B AR R R
4.2% . LI 257 o HLUE 9 B 2030 4, 3275 YLt

OAEGERS 0.90219.958 675927

% AR R IRE] 95% LA L R bR B 55 X K Ag
Cd & EIFAFEL 2.

ZERKFERRL Cd JTTE 4% & &I A RE
542 % W S WK R Cd i RE T, BRI S T A
ERB(EDHRMITE S B SRA LT RS
A LA SR R AE Cd M - 38 1) AK Ak A 1 75 ik
J1 KRR RN Cd By & 5 & BOE Bl AE 0.001 ~
1174, B S 250 167. 1% , )& T & A 55, 2%
X I Cd KA FFRLIE RS 1 e ) A AR K 2=
SR RBUUTHE N 0,038, HidiEd 0.5 B9RE
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X LHER ) Cd K REAPRL RS BE 1855

ZRERUL, B X 2B K H 4 Cd & &
e AR A SRR A RS Xl S T A RIS
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®2 MRRBRESEFESI

Table 2 Statistics of cadmium enrichment in rice in the study area

k=t Sy ARl VL HARYE LA b2 5 55 R E % HEBRE/ %
w(rice-Cd) /mg-kg ™! XEOEDR 0.002 ~0.364 0. 047 0. 020 0. 066 140. 4 4.2
BCF YPEGEZR 0.001 ~0.174 0.134 0.038 0.224 167. 1
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FI2E, 5 H A HLRAE 0.01 KSFF &2 7k 4.
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Fig. 3 Scatter fitting and correlation coefficient between BCF of corps and physical and chemical properties
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ot A T i D) 2 8 o A v ) I BRERE 0, AT
REASH mEY R i Re 1 N 3 RS
TGO  WFFE XK RS BCF {HKEE pH |, A B A1 FH
BT 1 TR R R X S L R IES
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(A B0 1 T A5
2.4 TR HTE AR
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FRAMUFE N Z o pH Al DGT-Cd. 45 |, & 5%
XK REFFRL BCF {525 5 0 £ 2 K M :soil-Cd, pH
F1 DGT-Cd.

) soil-Cd . pH Fll DGT-Cd 728 & # <7 ) P4 B
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Table 6 Multiple regression prediction equation

Hir' AR Yo ZEL(RY)
1 lg(BCF) =3. 195 lg( Cdpey) —0. 072 0.394*
2 lg(BCF) =2.816 lg(Cdyp ) —0.988 1g(Cd_; ) —0.503 0. 692 ™
3 lg( BCF) =2.509 lg( Cdpey) —0.845 1g(Cd ;) —0.314pH + 1. 950 0.717 "

1) ™ /R P<0.01



14

KPR FET DCT HARKY T PR R ER & DR R G 5 BRI R

469

JiA pH ., SOM FIZ LA Wy 2% R ni e B2 v o ) 55
W pH | B L0 A AL DL BB R, X T
AT DX AN ] B A J5 AN [ AL 1 5 ) £ 93
SR Cd AW Rk B R A R, 55— 7 T, A L
TG E T4k, DGT HOAR REB 1L 25 1F B
FLSHh A b F bR 5 G 0 R T R, B
e el A —E R LIR T H AR QK -
P BORH A0 SR AR AR R X — R GEZ 18l 4 30 g~
Woid B2, H AT AR 2 0P 5 IE A LA SE R E 253
B o7 LR O B Ji A S W, DGT k& il U 4
b S A A A R W £ oy TR ELAR B A2 B A - 8
PRALE B 4 AEAIE ST | B 2 B AR IR
KA b R AN AR R B4 B R, DGT-Cd 5 7K A AL
BCF {EARIRA RGeS & il ad Z2 o0 1A 70 Hr
32 BB AT B A UL E RIOCR , DGT B A T
RV - 3 T < s 2B A 8 5 T HAT AR G T £y
PN ] B4 0 T ”

4 #ig

[

.}-‘

(1) BF 50K 3 w(soil-Cd)/ 3 (H 0,975
mg kg |, HHFH33.33% ,%@fmmﬁ%mﬁf%ﬁ;
o (TieesCd ) HITL H 0.020 me-ke ' FBCE A4
0.038 , AKAFRPHE Cd &5 RLRERH 4.2% + HFoEIK 1A
B 7K R Cd R A A A
s | 5 | L AL

[(@)BF5E% KRR BCF fi 5 48 pH S L
GRS T 5 e i 35 AR O, A G 2R U Uy
-0.589, —0.223 1 -0.477; 5 DGT-Cd & 1FH
X MK RN 0.631; DGT-Cd 5 PR IR 5 2 IX.
IKFEAFRL Cd F e R ).

(3) EWA 53 HT 45 R 8K, soil-Cd ., pH Fl DGT-
Cd 50 PO Rk B Eh A IX K & 4 Cd B9 £ 8 A
%, Ll soil-Cd ., pH Ml DGT-Cd g7z &7 ) VUL
R XK FEFFRL BCF (E4LA 7 2, BB e s R0k
0. 717 , A3 501 B TN RG R

SE 3k
(1] BRR, BRAR, e, . LHEs Y R0 )]. -

3, 2003, 35(4) : 298-303.

Chen J Z, Chen J, Xie X J, et al. Soil pollution and its
environmental impact[ J]. Soils, 2003, 35(4) : 298-303.
TG R, ERILL, S MR TG YRR T As | Ph,
Cd 755 B HARHEABG T4 [ )], FRBER= %41, 2010, 30
(11): 2314-2320.

Lei M, Zeng M, Wang L H, et al. Arsenic, lead, and cadmium

(2]

pollution in rice from Hunan markets and contaminated areas and
their health risk assessment[ J]. Acta Scientiae Circumstantiae,
2010, 30(11) : 2314-2320.

(3] Kb, THMS, BRR, 55 774 5 XK H L3 Cd &
FHIE S ARSI [ 1], BRBERE:, 2019, 40(5) : 2443-

&

[5]

[8]

[11]

2452.
Song B, Wang F P, Zhou L, et al. Cd content characteristics
and ecological risk assessment of paddy soil in high cadmium
anomaly area of Guangxi[ J]. Environmental Science, 2019, 40
(5):2443-2452.

T, Tk, PR, 45 B S B B3 AR KA
AP Cd (19 RBRAE R E R [J]. HERL, 2021, 42
(4):2016-2023.

Dai Z W, Fang C, Sun B, et al.

characteristics and impacting factors of different rice varieties

Cadmium accumulation

under paddy soils with high geological backgrounds [ J ].
Environmental Science, 2021, 42(4) : 2016-2023.

] R b el S A A . b A R 2 A e A
[R]. 5% ELBEHEEPE AR, 2015.

T, SCFIE, A0S, A STV R Y o R A
YA R B i RS [ D). AR 24l (A AR R
2#), 2019, 55(4) : 678-687.

Guo C, Wen Y B, Yang Z F, et al. Factors controlling the
bioavailability of soil cadmium in typical karst areas with high
geogenic background[ J]. Journal of Nanjing U.piv.eréii; ( Natural
Science) , 2019, 55(4); 678-687. | ) 0
PRI, 4, 3, V. 0 X A A 2P
ZESTEMBAR Al REEFHEF 4R, 2020, 39 (o221
1220. | 1 B 4
Tang S Q, Yang .‘;Z‘;‘M'a HH, et al. Study on factors affgetiﬁg?sail
cadmiyin bioavailability in s:)lil in karst area[ J |: J'ourna_l#pf Agro-
Environitenit Sciefice, 2020, 39(6) ; 1221-1229. ey
e, WU B, IR X G T
RN Z Gt BRURIES I R (1), FR AR
2, 2021 ffmz); 597-606. r o
Li J, Zhan' M G, Zhong X Y, et al. Distribulioﬁj and

accumulation of heavy metals in soil-crop systems from a typical

o

carbonate rocks area in éuangxi [ J]. Acta Scientiae
Circumstantiae, 2021, 41(2) : 597-606.

B, XFEY, EMA, 5 PEE TSR EDSAX L
HE CA V5 R R BOR IR ()], AR 4K, 2018, 37(5):
1538-1544.

Luo H, Liu X M, Wang S J, et al. Pollution characteristics and
sources of cadmium in soils of the karst area in South China[ J].
Chinese Journal of Ecology, 2018, 37(5) : 1538-1544.
REG, RI0E, TEEE, S ST R A H Lok A
XA R SRR AL B KUB TR ()], Rk RS 22 A 4
2018, 37(1) : 18-26.

Tang D D, Yuan X Y, Wang Y M,

characteristics and risk prediction of heavy metals for rice grains

et al. Enrichment
growing in paddy soils with a high geological background[ J].
Journal of Agro-Environment Science, 2018, 37(1) . 18-26.

Gu Q B, YuT, Yang Z F, et al. Prediction and risk assessment
of five heavy metals in maize and peanut; A case study of
China [ J .
Pharmacology, 2019, 70, doi: 10.1016/]. etap. 2019. 103199.

XUTE, JBRKAE , #3, S T PRI SRR BRIR L A A X
T Cd IR ARIE M SEm R R [T, BT, 2017,
31(2) . 374-385.

Liu X, Gu Q B, Yang Q, et al. Distribution and influencing

Guangxi , Environmental ~ Toxicology — and

factors of cadmium geochemical fractions of soils at carbonate
covering area in Hengxian and Xiangzhou of Guangxi [ ] ].
Geoscience, 2017, 31(2) ; 374-385.

GuQB, Yang Z F, Yu T, et al. From soil to rice -
study of transfer and bioaccumulation of heavy metals in China

[J]. Acta Agriculturae Scandinavica, 2018, 68(7) : 631-642.

a typical



470 T S 5%

[14] BRiE, EIH, 65, 5. Z0ARLIEY RS SR80 - GeAbse PP AL R B Cd M XT L [ )], PR EE A2
WHER[]]. HEERI:, 2021, 42(4) : 2031-2039. 2012, 31(12) : 1960-1967.

Chen J, Wang J, Wang Y W, et al. Influencing factors of Song N N, Wang I L., Shen Y, et al. Comparison of the method
cadmium bioaccumulation factor in crops [ J]. Environmental of diffusive gradients in thin films with traditional chemical
Science, 2021, 42(4): 2031-2039. extraction techniques for evaluating cadmium bioavailability in

[15] E8, P, SR, 45, SBREHrRE X + Se-1EY R4 ryegrass[ J]. Environmental Chemistry, 2012, 31(12); 1960-
R ARARAE 575 e 1%’\[]] WHERL, 2021, 42(2) : 941- 1967.

951. [(27] WP, ABRH, PhdR. T E BRI EEIM]. dEa,
Wang R, Deng H, Jia Z M, et al. Characteristics of cadmium Hb BT R, 2012.

enrichment and pollution evaluation of a soil-crop system in a [28] Davison W, Zhang H. Progress in understanding the use of
typical karst area[ J]. Environmental Science, 2021, 42(2): diffusive gradients in thin films ( DGT) - back to basics[ J].
941-951. Environmental Chemistry, 2012, 9(1): 1-13.

[16] BRE, E&AM, XKAE, & BI04 S A i MRy [29] BER#E, 9h3E, WER, %5 DGT AL gifb ik Wit & &1

A EE B AR M E K Cu?* [1]. BRE4k2:, 2011, 30(5): Retherh Cd WAEWARELT]. FREBERT S, 2014, 27
1034-1039. (10) : 1172-1179.
Chen H, Wang D M, Liu Y S, et al. Sodium polyacrylate as a Chen J, Sun Q, Yao Y, et al. Comparison of DGT technique
binding phase in diffusive gradients in thin-films for the with traditional methods for evaluating cadmium bioavailability in
measurement of free copper( Il )ion in water[ J]. Environmental soils with combined pollution [ J]. Research of Environmental
Chemistry, 2011, 30(5) : 1034-1039. Sciences, 2014, 27(10) ; 1172-1179.

[17] Davison W, Zhang H. In situ speciation measurements of trace [30] X1)7) \ﬁ *i?, I;/Z'J:!lﬁ S TR ﬁﬁ%ﬂ%ﬁﬁﬂ%ﬁ*ﬁﬁﬂ
components in natural waters using thin-film gels[ J]. Nature, TYEPEAEY AR T]. Rl ,._“2017, 36
1994, 367 (6463) : 546-548. (12) : 2429- 2437. ;=

[18] Ding S M, Xu D, Sun Q, et al. Measurement of/ dissolved Liu X Ly Du P Chen WJ, et al. Evaluatioﬁ. of#“€admium
reactive phosphorus using the diffusive gradients in thin films bloavallablhty via dlff‘usw!t gradients in thin film t;;éhnology for
technique with a high-capacity binding phefée[ J]. Eﬁ;i_lronmental agncultural soils FTT. Journal of Agro- -Environment Suel}ﬂe
Science & Technﬂlogy, 2010, 44(21) : 8169-8174. 2017 36(12).- 2429 2437, F -

[19] B, EOE KL, 5. BT ROIREA DGR BE (1] i b e Bk . e b
" BB R R 1. T R A up%ﬁm wl, gooo, | % e
= (0. Z?lk‘ﬂﬁ‘tﬂ»’i”ijﬁ 2011, 30(2) . ZBS 21 .-".‘ [32] Lnganathan P, Vlgheqwaran S, Kandasamy J et (:l Cadmluﬁ;;

[ Luo J, Wanﬂ X R, Zhang H, et al. Theory and apphcatmh of sorption alA desorption: 1‘1 soils; A review[J]. Critical Re\uews
_+ diffusive grddlents in thin films in soils [ J] Journal .-J)f Agro- in Environmental Science'and Technology, 2012, 42(5 )E 489-
" Env1lr0nment Scigrnce, 2011, 30(2) ; 205_2‘13. ; . 533. & = ]

[20‘]"‘; %ﬁi% | ”L'?%, fj@,% ﬁﬁ*fﬁﬁ@ﬁﬁ*(g(ﬂ‘)ﬁﬁﬂf #-7[33] Neal R H, Sposito G. Effec“ts of soluble organic matter and
iy )}(ﬁﬁ‘ﬂﬁzﬁtpﬂ']f‘m I —# 4 e oA H@I%ﬁ%ﬁ:ﬂf sewage sludge amendments on cadmium sorption by soils at low
'?r“ﬁﬁ(’%ﬁ I RSB 222247, 2018, 37(5): 841- cadmium concentrations[ J]. Soil Science, 1986, 142(3) : 164-
849. 172.

Wei T J, Guan D X, Fang W, et al. Theory and application of [34] T¥%, BtRUE, THE, &5 AYRxHEESENBEERL
diffusive gradients in thin-films ( DGT) in the environment III ; ﬂﬁﬁ?{ﬂf}{_‘%[ J]. iy 2FER, 2020, 7(3) : 55-65.
Theoretical basis and application potential in phytoavailability Wang T, Duan J D, Wang J X, et al. Research on the
assessment[ J]. Journal of Agro-Environment Science, 2018, 37 remediation effect of biochar on heavy metals in soil[ J]. Journal
(5):841-849. of Hunan Ecological Science, 2020, 7(3) : 55-65.

[21] Davison W, Hooda P S, Zhang H, et al. DGT measured fluxes [35] Sauvé S, Hendershot W, Allen H E. Solid-solution partitioning
as surrogates for uptake of metals by plants[ J]. Advances in of metals in contaminated soils: dependence on pH, total metal
Environmental Research, 2000, 3(4) : 550-555. burden, and organic matter [ J ]. Environmental Science &

[22] Nolan A L, Zhang H, Mclaughlin M J. Prediction of zinc, Technology, 2000, 34(7) . 1125-1131.
cadmium, lead, and copper availability to wheat in contaminated [36] Tahervand S, Jalali M. Sorption, desorption, and speciation of
soils using chemical speciation, diffusive gradients in thin films, Cd, Ni, and Fe by four calcareous soils as affected by pH[ J].
extraction, and isotopic dilution techniques [ J ]. Journal of Environmental Monitoring and Assessment, 2016, 188(6) , doi:
Environmental Quality, 2005, 34(2) : 496-507. 10. 1007/s10661-016-5313-4.

[23] Soriano-Disla ] M, Speir T W, Gomez I, et al. Evaluation of [37] Z=&W, THIE, BER, % mMiymiXEKFEREER
different extraction methods for the assessment of heavy metal ﬁ%%%ﬁ"m-%%*ﬁ[” WEERLE S5 AR, 2017, 40(10) ;
bioavailability in various soils[ J]. Water, Air, & Soil Pollution, 1-7.

2010, 213(1-4) . 471-483. LiZ T, Wang X H, Zhao Y J, et al. Analysis of the difference

[24] Comu J Y, Denaix L. Prediction of zinc and cadmium and causes in rice cadmium uptake factor in typical south region
phytoavailability within a contaminated agricultural site using [J]. Environmental Science & Technology, 2017, 40(10) ; 1-
DGT[ J]. Environmental Chemistry, 2006, 3(1) ; 61-64. 7.

[25] Almas A R, Lombnas P, Sogn T A, et al. Speciation of Cd and [38] WS, F4ik, sREbk. RICMXIGRE L PHEEESH

and WHAM/
Model VI in relation to uptake by spinach and ryegrass|[J].
Chemosphere, 2006, 62(10) ; 1647-1655.

KTT, EIFW, KR, . BEEEY R (DET) 5%

Zn in contaminated soils assessed by DGT-DIFS,

BLBTRISCHRAE [ D], HEERIERTSE, 2007, 20(1) ; 36-41.
Cao H C, Wang J D, Zhang X L. Study on the association
between heavy metals and organic matter in polluted black soil in

northeast China[ J]. Research of Environmental Sciences, 2007 ,



471

1 KPS HT DCT HAR M PIGRIREL & X R AR & i AN R
20(1) : 36-41. 1, 2020, 36(30) ; 62-67.
[39] 2=V, "M, k%, 45 AWRBE LS SR IS YW Zheng S A, Liu D L, Zhang M K, et al. Characteristics and
W R[] A S BT, 2015, 24 (12) . 2075- influencing factors of cadmium accumulation in rice: Gleyed
2081. paddy soil and hydrogric paddy soil [ J]. Chinese Agricultural
LiJ] X, Wu L C, Zhang J, et al. Research progresses in Science Bulletin, 2020, 36(30) : 62-67.
remediation of heavy metal contaminated soils by biochar[ J]. [43] Firdt, AR E, Sk, EEEY O E AR K A
Ecology and Environmental Sciences, 2015, 24 (12): 2075- R HEWHEBEVF[T]. £ IRER 244, 2011, 30(1) .
2081. 190-197.
(407 Fnfam, BUmres, xMw, . HEERE S DAL 4 BEY Wang J J, Bai L Y, Zeng X B. Study on measurement and
PR 26 R AR A —— DA R VD MK RE R B[] e influencing factors of inorganic arsenic with use of diffusive
Hiz, 2017, 54(5) ; 1181-1194. gradients in thin films technique in waters[ J]. Journal of Agro-
He J Q, He Q F, Liu D H, et al. Major factors affecting Environment Science, 2011, 30(1); 190-197.
threshold of soil Cd for food health safety and relevant prediction [44] SRME, BCEAS, XIGHEL, 55, 7R[E) S SE4R 4 B0y 2 0 A ok
models: a case study of paddy soil in Changsha [J]. Acta EHEMYEREIEAN[T]. R IR E4, 2020, 39(5)
Pedologica Sinica, 2017, 54(5) ;. 1181-1194. 1000-1009.
[41] . A5 YR IE KRS+ Cd WA Rtk e s N & E Q, Zhao Y J, Liu X W, et al. Screening and evaluation of soil
[D]. TN 4R K2, 2016. cadmium extraction methods for predicting cadmium accumulation
[42] #piz, X, F0Z4E, 5. KRB R A Ko mE % in rice [ J]. Journal of Agro-Environment Science, 2020, 39
DR ——W B R L S E KR LR [ 1], PR (5) : 1000-1009.
. [ '
H- d u‘ !".ﬂ-—': | \
a"._j,'r : | i | I||
y I R
i i J e
(¥ | - / .
H..-"" / .'I I‘!"' . ,.I ,..—“.-",-".’:.-- l] p ¥ e X WV o
o | 2 F ___.-H GV ~ | .
| ~t N/ 4 ‘&) A
S ' R ¥ i f r 4
J’? .I" A | - 7= ! '..II.I f . | _,-"";I A -
/ Y il ’



HUANJING KEXUE Vol.43  No.1

Environmental Science (monthly) Jan. 15, 2022

CONTENTS

Characteristics and Risk Assessment of Heavy Metals in Urban Soils of Major Cities in China PENG Chi, HE Ya-lei, GUO Zhao-hui, etal. ( 1 )
Environmental Behaviors of Plant Growth Regulators in Soil; A Review «w+eeeereeseesesesenees CHEN Liang, HOU Jie, HU Xiao-lei, et al. ( 11 )
Preparation and Application of Magnetic Water Treatment Materials Based on Iron Sludge ZENG Hui-ping, ZHAI Long-xue, LI Dong, et al. ( 26 )
Meta-analysis of the Impact of Different Ozone Metrics on Total Mortality in China «+«ssxssereereeresememenennienenesene RUAN Fang-fang, LIU Ji~xin, CHEN Zhi-wei, et al. ( 37 )
Variation Characteristics and Potential Sources of the Mt. Haituo Aerosol Chemical Composition in Different Pollution Processes During Winter in Beijing, China —«+eseeeereereeeseneneeeees
............................................................................................................................................................... ZHAO De-long, WANG Fei, LIU Dan-tong, et al. ( 46 )
Real-time Source Apportionment of PM, 5 and Potential Geographic Origins of Each Source During Winter in Wuhan ~— «e+eeeeeeeee JIANG Shu-ning, KONG Shao-fei, ZHEI\C Huang, et al. ( 61 )
Spatiotemporal Distribution and Seasonal Characteristics of Regional Transport of PM, 5 in Yuncheng City - WANG Yun-tao, ZHANG Qlang, WEN Xiao-yu, et al. ( 74 )
Three-dimensional Structure Variation of PM, 5 During Cold Front Advance in Eastern China «+cereereeeeeseseeseseensneee MOU Nan-nan, ZHU Bin, LU Wen ( 85 )
Pollution Characteristics and Risk Assessment of Nitrated Polycyclic Aromatic Hydrocarhons in the Atmosphere of Guangdong-Hong Kong-Macao Greater Bay Area ««+xeeesresrerseresenennenens
..................................................................................................................................................................... LI Yan-xi, XIE Dan-ping, LI Yu-ging, et al. ( 93 )
Atmospheric VOCs Pollution Characteristics and Health Risk Assessment of Large-scale Integrated Industrial Area and Surrounding Areas in Southwest China ««+sesseseesesserenseneniencneneenes

LI Ling, ZHANG Dan, HU Wei, et al. ( 102
YU Jia-yan, HAN Yan, CHEN Mu-lan, et al. ( 113

)

Characteristics and Source Apportionment of Ambient VOCs in Lhasa )
LIN Xu, YAN Ren-chang, JIN Jia-jia, et al. ( 123 )
)

0)

0)

Variation Characteristics of Ambient Volatile Organic Compounds (VOCs) Volume Fraction During Hangzhou COVID-19 Perwd

Role of Atmospheric VOCs in Ozone Formation in Summer in Shanghai Suburh JIN Dan ( 132
Characteristics of VOCs and Formation Potentials of 05 and SOA in Autumn and Winter in Tongchuan, China *+ YI Xiao-xiao, LI Jiang-hao, LI Guang-hua, et al. ( 14
Emission Characteristics and Emission Factors of Volatile Organic Compounds from E-waste Dismantling and Recycling Processes «+++* XIE Dan-ping, HUANG Zhong-hui, LIU Wang, et al. ( 15
Nonlinear Response Relationship Between Ozone and Precursor Emissions in the Pearl River Delta Region Under Different Transmission Chamnels ««+xe+seseereeresesenensenimieneninninennn

** WU Yong-kang, CHEN Wei-hua, YAN Feng-hua, et al.
WANG Yu-yan, YANG Wen, WANG Xiu-yan, et al.

(
Characteristics of Ozone Pollution and Influencing Factors in Urhan and Suburban Areas in Zibo (
Pollution Characteristics and Health Risk of Heavy Metals in Fugitive Dust Around Zhaotong City = ++++xseeseeeversessssennsnsisniinennnns PANG Xiao-chen, HAN Xin-yu, SHI Jian-wu, et al. (
Characteristics of Microplastic Present in Urban Road Dust FANG Qin, NIU Si-ping, CHEN Yu-dong, et al. (
(
(
(

Stable Isotopes of Precipitation in the Eastern Tarim River Basin and Water Vapor Sources - SONG Yang, WANG Sheng-jie, ZHANG Ming-jun, et al.

Characteristics and Risk Assessment of Antibiotic Contamination in Chishui River Basin, Guizhou Province, China «++++++ WU Tian-yu, LI Jiang, YANG Ai-jiang, et al.
Hydrochemical Characteristics and Controlling Factors of Surface Water and Groundwater in Wuding River Basin -+ LI Shu-jian, HAN Xiao, WANG Wen-hui, et al.
Pollution Characteristics and Risk Assessment of Nutrients and Heavy Metals in Sediments of the Fuhe River Influenced Area, Baiyangdian Lake «-«+ecreereerereeremensnmicnicnenninineennes
............................................................................................................................................................ CHEN Xing-hong, LI Li-ging, ZHANG Mei-yi, et al. ( 230 )
Occurrence Characteristics of Microplastics in Mangrove Sediments in the Jiulong River Estuary and the Association with Heavy Metals -+ LIU Chang-jun, LUO Zhuan-xi, YAN Yu, et al. ( 239 )

Quantitative Analysis of the Correlation Between Macrobenthos Community and Water Environmental Factors and Aquatic Ecosystem Health Assessment in the North Canal River Basin of Beijing

HU Xiao-hong, ZUO De-peng, LIU Bo, et al. ( 247 )
Analysis on the Spatial Variability Mechanism of the Characteristic Water Quality Factors of Urban River Channel Reclaimed Water LIU Quan-zhong, PENG Ke, SU Zhen-hua, et al. ( 256 )
DOM Characteristics Analysis of Surface Sediment-overlying Water in Suzhou Landscape River Course -«+sesseessrsserenesmmenieneniniencneennes LI Chao-nan, HE Jie, ZHU Xue-hui, et al. ( 267 )
Distribution of Typical Pollutants from Rainwater Sewer Sediments in Suzhou City — «+seseereeseerrssemenesimmenennnnes e YE Rong, SHENG Ming-jun, JIANG Yong-bo, et al. ( 277 )
Persistent Inhibition of Ammonium Released from Contaminated Sediments Through a Modified Zeolite and Biofilm System Enhanced by Signaling Molecules — «++xereeeeseseereeneeenmncnecenes
XU Jin-lan, XU Yang, LI Xiu-min, et al. ( 285 )
Effects of the Three Gorges Reservoir Operation on Vertical Distribution of Chlorophyll a and Environmental Factors in Tributaries = +:++seeveeeseeeseeees TIAN Pan, LI Ya-li, LI Ying-jie, et al. ( 295 )
Characteristic Analysis of nirS Denitrifying Bacterial Community in Lijiahe Reservoir During Stratification ««+seesesseseseseeeess LIANG Wei-guang, HUANG Ting-lin, ZHANG Hai-han, et al. ( 306 )
Spatial and Temporal Distribution of Aerobic Denitrification Bacterial Community in Sediments of Gangnan Reservoir ««+:++++:++: ZHANG Zi-wei, CHEN Zhao-ying, ZHANG Tian-na, et al. ( 314 )
Distribution Characteristics and Health Risk Assessment of Metal Elements for Groundwater in the Ningxia Region of China »+++++eeeseereeees WANG Xiao-dong, TIAN Wei, ZHANG Xue-yan ( 329 )
Geochemical Characteristics and Driving Factors of High-Todine Groundwater in Rapidly Urbanized Delta Areas: A Case Study of the Pearl River Delta ««+«e-esereeseersereenenenensenincnennnnens
.................................................................................................................................................................. LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al. ( 339 )
Multimedia Distribution Characteristics and Risk Assessment of 22 PPCPs in the Water Environment of Qingpu District, Yangtze River Delta Demonstration Area —««+esseseerreseesesennenees
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Zhi-bo, DUAN Yan-ping, SHEN Jia-hao, et al. ( 349 )
Distribution Characteristics and Risk Assessment of 209 Polychlorinated Biphenyls in Dongting Lake and the Inflow Rivers «+++++:+ HUANG Zhi-feng, ZHENG Bing-hui, YIN Da-giang, et al. ( 363 )
Estimation of Nitrous Oxide Emission from River System Based on Water Discharge and Dissolved Nitrous Oxide Concentration *++++*+ LI Bing-qing, HU Min-peng, WANG Ming-feng, et al. ( 369 )

Comparison Between Tributary and Main Stream and Preliminary Influence Mechanism of CO, Flux Across Water-air Interface in

......................................................................................................................... QIN Yu, OUYANG Chang-yue, WANG Yu-xiao, et al. (
Preparation of Functional Attapulgite Composite and Its Adsorption Behaviors for Congo Red ~ +++ LIAO Xiao-feng, ZHONG Jing-ping, CHEN Yun-nen, et al. (
Adsorption Characteristics and Long-term Effectiveness Evaluation of Iron-nitrogen Co-doped Biochar for Secondary Water-Soluble Organic Matter -+ WU Chen-xi, XU Lu, JIN Xin, et al. (
Nitritation Performance of Zeolite Moving Bed Biofilm Reactor for Ammonium Wastewater Treatment +««=««+sessesesresrersenesennenenssnennene DENG Cui-lan, GUO Lu WANG Xiao-jun, et al. (
Effect of Temperature on ANAMMOX Process in Sequencing Batch Biofilm Reactors: Nitrogen Removal Performance and Bacterial Community »«+-++- :

nzhou in the Three Gorges Reservoir Area «+sveeseereresees

Effects of Carriers on ANAMMOX Sludge Activity Recovery and Microbial Flora Characteristics .

Spatial Distribution and Source Analysis of Soil Heavy Metals in a Small Watershed in the Mountainous Area of Southern ng‘ua Based on PMP Model -

..................................................................................................................................................................... XIA Zi-shu, -ru, WANG You-qi, et al. ( 432)
Heavy Metal Concentration Characteristics and Health Risks of Farmland Soils in Typical Pyrite Mining Area of the Central Zhejiang Province, China «ersereeseseseresssnmeneninninennn

++ CHENG Xiao-meng, SUN Bin-bin, WU Chao, et al. ( 442 )

Risk Zoning of Heavy Metals in a Peri-urban Area in the Black Soil Farmland Based on Agricultural Products - + WU Song-ze, WANG Dong-yan, LI Wen-bo, et al. ( 454 )

)

)

Main Control Factors of Cadmium Content in Rice in Carbonate Rock Region of Guangxi Based on the DGT Technique -+ *+ SONG Bo, XIAQ Nai-chuan, MA Li-jun, et al. ( 463

Inhibitory Effects of Soil Amendment Coupled with Water Management on the Accumulation of Cd and Pb in Double-Cropping Rice *++*++++ LI Lin-feng, WANG Yan-hong, LI Yi-chun, et al. ( 472

Characteristics and Health Risk Assessment of Cadmium, Lead, and Arsenic Accumulation in Leafy Vegetables Planted in a Greenhouse ++++seseeseresserersenesemenenieninenennsininnenenens
............................................................................................................................................................ DONG Jun-wen, GAO Pei-pei, SUN Hong-xin, et al. ( 481 )

Pollution Characteristics and Health Risk Assessment of Polychlorinated Biphenyls in E-waste Disposal Residue-Soil-Vegetable -+ ZHANG Ya-ping, LU Zhan-lu, WANG Xian-liang, et al. ( 490 )

Soil-crop Distribution and Health Risk Assessment of Organochlorine Pesticides on Typical Agricultural Land in Southern Leizhou Peninsula «+rveeeseeeesrereeresiemieneneinienensininene

eer LIANG Xiao-hui, XIE Qi-lai, ZHENG Qian, e al. ( 500)

+++ GUO Da-lu, ZHANG Jian, SHEN Si, et al. (

ions in a Terrace on the Loess Plateau ««-weervreeeerereenrssienmennsien e

WU Chun-xiao, GAO Xiao-feng, YAN Ben-shuai, et al. ( 521)

Microbial Composition and Diversity in Soil of Torreya grandis cv. Merillii Relative to Different Cultivation Years After Land Use Conversion -+ BRI

: YANC Wen-na, YU Luo, LUO Dong-hai, et al.
3 etation Restoration Process in lhe Middle of the lemg Mountains, Chma """""""""""""""""""
.................................................................................................................................................................. XUE Yue K,\NC Hdl bln Y,\NC Hdng el Cll.

MIN Wen-hao, WANG Chun-h, ANG Li-wei, et al.
eat-Summer Maize Field in Guanzhong Plain ++++++++-+--

WAN Xiao-nan, ZHAO Ke-yue, WU Xiong-wei, et al. ( 569 )



