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Hair Mercury Concentrations in "Residents of Fullng and Zhongxian in the Three

Gorges Reservmr Region and Their Inﬂuence Factors v

CHENG/Nan; XIE Qing', FAN Yu-fei' WANG—*’Yong min""* ZHANG Cheng1 3 WANC Ding-yong' 7" . _,,
(1. College of R'bsources and Env1r0nment Southwest Unlversny, Chongqmg 40071? China; 2] Chongging Englneermg Resedrch
Center for AgnculturaP Non-point Source Pollutlo,n Cor}trol in the Three Gorges Reservoir Area Chongqing 400716, Chinay" 3.
Chongqmg Key Laboratory of Agricultural Resburces and Env1ronment Research, Chongqing 400716, China)

Abst{‘ﬂact ' To evaluate the /mercury (Hg) exposure r1§_k for remderfts of the Three Gorges Reservoir Reglon (TGRR), hair samples
were collected from 238 local residents within'the central zegions of the TGRR (Fuling District and Zhongxian County) in this study.

Subbequently, total mércury (THg) and methylmercury ( MeHg) concentrations were determined. The results obtained showed that the
average/ THg and MeHg concentrations in hair samples of the residents within these two areas were (0. 50 0. 54) wg+g™" and(0.35 =
0.25) pg-g™", respectively. Specifically, the average THg and MeHg concentrations in hair samples of Fuling residents were (0. 71 +
0.87) pg-g™" and(0.53 £0.46) pg-g™", respectively. Both these values were higher than those in hair samples of Zhongxian County
residents [ THg(0.41 £0.36) pg-g™' and MeHg (0.28 £0.26) mg-g™']. It is noteworthy that the hair Hg levels in residents of
these two areas are both well below the U.S. Environmental Protection Agency’s reference dose (1 pg-g™'). Hair Hg levels varied
slightly among different age groups; higher Hg levels were detected in residents in the age group of 40-50 years( P <0.05). However,
there was no significant difference between the hair Hg levels among genders( P >0.05). Hair Hg levels in females were slightly above
those in males. Hair Hg levels were significantly correlated with the frequency of fish consumption. Furthermore, hair Hg levels in non-
fishermen were significantly lower than those in fishermen. An elevated mean value of (1.44 £0.79) pg-g™' (P <0.01), which
exceeds the RfD of 1 pg-g™'
+0.24) pg-g™" and (0.58 +0.54) pg-g™', respectively ] were both markedly higher than those in non-smokers[ (0.51 +0.30)
pgeg™" and (0.36 +0.26) g g~ ' respectively ]. In conclusion, the risk of Hg exposure to residents of the TGRR was lower.

, was detected in fishermen. Moreover, hair Hg levels in smokers of Fuling and Zhongxian County[ (0. 55

However, in this study, it was determined that fishermen are at significant risk of Hg exposure.

Key words : Three Gorges Reservoir Region; hair mercury levels; concentration; influencing factors; risk of mercury exposure
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Gibb 451 Xkt RORAR e R R R S AT T
PG IESE i R R R & e i 2 v TR R R R
i, B R E AR EE TR RA G WK
Rk B b e R 7 B RO R 0 TR
R, Hif R R8T E A fa, B SRR 87 A=
i LA IR R B A i TR A AT S X
iz A EL 9l v B T A B A o A B A kB (]
4), P H X i ) Sk & THg Fil MeHg & & 43 9l Ry
(1.44£0.79) pg-g ' FI(1.22 +0.78) wg-g™', i
¥ B THg M1 MeHg 7 & 23 520 (0.37 +0.24)

wgeg ™ H(0.25 £0.32) pg-g™'  PIEFAIERE LR
S MRSk R EOR S EBER T EPA S EHE 1
pgeg " ERAE R =k B X R IR B R N AR 3
NG SS9
2.2.2 Fi

A AN [R) A 8 B I IR Sk S i R HR 365 15 5
B 5 Frs , WAL R b e RSk & R R R S R
o Bl S K S T R, S TR R 40 ~
50 % AF I B R ROROR & s, 5 2 A H AR ER 4
X BFoE 4 AR, Liu 250720 % Fe 1 R 5 Rk



B 39 %

3430 7
2.5
ik
[ (3
20
st
=
;.'r% 1.0 |-
05 |-
0
THe MeHg

B4 ERMIFERIRBRMBEREE
Fig. 4 Hair THg and MeHg concentrations in fishermen

and non-fishermen

R EMIE A, 30 ~50 % i B R R &K &
SRR, Gibb 45 ERE R R & R A A g
RIR RS I 40 ~ 50 B AR B JE R
FHFERBERERERTRAAAEREEZST (P <
0.05). <11 F4FHBIMER ARG ®E T 11 ~
20 ARG B R B, AR IR B/ N 4% T 14 Ak 0
U A R A | RN T RE S SR B
fR R 8 o AR AL 11 ~20 AR L ; Wikl
SR 72 o AR W BT R0 0 B AR ) e AR
/N AL V5 7 B A0 SR A0 58 v ] fiE S BOR 1
RN ER. HXT 40 ~50 2R R, >50 2R B
JE R BEFE AF IS R K, B SRS L, R
) 1 PR L A 2 AR ARG, DR G % TR % A 40 ~ 50
% R KR E AL,

_ BE
' 1.0

2

=]

41

=]

05 F

2

*

0 1 L 1 L 1
<11 11~20 20~40 40~50 =50
B

- 08

0

2

=]

4

=1

5

= 041

&

=+

<11

11~20  20~40  40~50  >50
AR B R R %

Bs5 MiARFRERERXLZERMAERSE

Fig. 5 Hair THg and MeHg concentrations in residents of different age groups in the two areas

- s
e
S L
:ﬁl 1.0
4{:_;
R oost EI
e
0 1 1 L 1 1
<11 11-20 2040  40~50  >50
bicd
1.0
a0
Ex
=
4e
20
2 05t
=
;K
0 1 1 L 1 L
<11 11~20  20~40  40-50 >S50
A RAER B R %
2.2.3 5

P53 VAL e RSk & B0k . SR S
K6 Ftzs. ik X Lot sk & BOR A LR & it 4
S (0.73 £ 1.28) pg-g™' Al (0.52 = 0.46)
peeg L BT Bk R BOR AN LR & & (0. 61
+0.70) pg-g ' F1(0.46 £0.30) pg-g™'; HEM
X 2 M & R & i [ THg: (0.44 £0.40) pg-g™' il
MeHg: (0.35+0.0.42) pg-g ' JWsE T 5[ THe:
(0.40 £0.34) pg-g ' Al MeHg: (0.27 +0.42)
peeg '], BRI 225011 ( One-way ANOVA ) 4
S, WSk & ROR A BE R A ot i 22
SARE(P>0.05). LW RREEESTHE,

BN R g R R R S TE I SRt (b /g A NG
BHELEA Hg, As, Pb, Cd™ k5 1R
B2 755 S EORME 2 ik AR Wik &
hE L ENANC A BRI B T REAN A R M A
R EMEERE. Hajeb 20" X5 ok 94 7 A 5T
KW, LM RRE RS THMELERS & RN
AR ot 3 e X B A A ) S B, 5 R R
Tt BBk ki B R [RER
AT BE T 20 b X I FE 25 AN TR
2.2.4 WH

T A WG AR 18 £ 355 50K I8 A 3 43 A R AR A
WARPIZH. AP g R (B 7)  Wike . S B Wb



7 FEAR A« e A2 DX I R G B O b s RS A o 35 ik /K F S R R B 3431

1.0

= e &
= = e
| | I

i‘j‘iMcHgﬁﬂmg-g"

&
[
|

0

- mA
RRRERSE

Fig. 6 Hair THg and MeHg concentrations in residents of the two areas

25
-y
S Ltk
j.U -
e
o
= 15F
(=]
4
=
= 1.0
X
0.5
0
i g8
E6 WihAREMERkEE
1.2
CO Wi
Lo - ISR RELE
§ 08
]
<1 06
iy
=
4 L
X 0.4
02
0 -~
i B
@7 iR e EEE
l*lg 7 Ha.lr THg concentrations_in resuients o/ W -I:;\""'

based on-their current smoklng status

y any
WﬁWHEE%kE’mB’J%E%%Uﬁ(O 55 +0 24_)
pgeg 0058 £0.50) pgeg i TR R
klu\yxéﬁ #(0.51 £0.30) wg-g™', (0.36 =
0.26) ;Lg g ,ﬂﬂﬁéﬂZlﬂﬁTﬁ%@%ﬁ(F <
0.05). X—HWFFE %5 55 Shao 2512 i v [E B #BERIT.
T & Hagan 251 %t A6 g B & oK & i 4
OZE AR — 2. SR &5 X5 AT i fE R
BT 2 B, R R W R i S 38 14 in A AR SR B far. (HL

JEAT BERIE AT 451 WA BT AR TR), R ST A 4 > X585 — s
AV T WA SRRE X 5 Bk R & = W WE 9T 2R B, IR A
JE RGN R R AR EEES, B
TGt . WM S G 2 AR E S Bk,
By RS R W) AR A K o R 2 AR B R L
g, EEESEDY . ATER AR R b 2
R, R 2 VR e 505 4 i S 1k 1R I8 =X o A
AN HHS IR A T R TR AT B Y T R
VWSS |, (A5 5T 22 SR AR e A R 2 il 3
RAENRNE B, WA kR & Tk . e it
R WA F DA % | AN IR TR R AT

AEIE I T ot AR, HAT, & AR SE T
ARG RRARMIBITAR D, T T AR &
H2E AL L F %# I )

3@ | /4.

(1) =R T b R B 2 i B
SR SR LR (S, T P MO %ﬁm&m¥
B (E AR i -k ﬂkﬁawﬁ—
E’Jm%m@rﬁ:& “l 9 &

<mwmﬁakma%wm% aﬁﬂsﬁﬁﬁ
%zfﬁ*ﬁmLsﬁ%mlﬁiﬁ%m%%%
(P<0.05) . 'ﬁf%ﬂfﬁfﬁ%*ﬁaé FE(P >0.05).

S 230k
[ 1] Pk, 2080, 3Kk, 45 W)‘:J?lx(ﬁ%‘ri'ﬂu TR X R
LRI ]]. HIER#, 2017, 38(4) : 1689-1696.

Sun S, Li C X, Zhang C, et al.

bicaccumulation of mercury in fish body in the water-level-

Effect of sediments on

fluctuating zone of the Three Gorges Reservoir Area [ ] ].
Environmental Science, 2017, 38(4) : 1689-1696.

[2] ZhangZ S, Wang Q C, Zheng D M, et al. Mercury distribution
and bioaccumulation up the soil-plant- grasshopper-spider food
chain in Huludao City, China[]].
Science, 2010, 22(8): 1179-1183.

[ 3] Richard J H, Bischoff C, Ahrens C G M, et al. Mercury (II)

reduction and co-precipitation of metallic mercury on hydrous

Journal of Environmental

ferric oxide in contaminated groundwater[ J|. Science of the Total
Environment, 2016, 539 . 36-44.

[4] Pacyna E G, Pacyna J M, Sundseth K, et al. Global emission of
mercury to the atmosphere from anthropogenic sources in 2005
and projections to 2020 [ J .
44(20) ; 2487-2499.

[5] LiuX]J, ChengJ P, Song Y L, et al. Mercury concentration in

Atmospheric Environment, 2010,

hair samples from Chinese people in coastal cities [ J].
Environmental Science, 2008, 20(10) : 1258-1262.

[6] LiZB, Wang Q C, Luo Y M. Exposure of the urban population
to mercury in Changchun city, Northeast China [ J ].
Environmental Geochemistry and Health, 2006, 28 (1-2) . 61-



3432 woom B 39 %
66. Zhang C, Chen H, Wang D Y, et al. Distribution and risk
[7] #H¥dy, LR, #k, 4. JIE DX 9 XK - BT assessment of mercury species in soil of the water-level-fluctuating
e BT B E[ )], Iﬁriﬂﬂr% , 2009, 30(12); 3481- zone in the Three Gorges Reservoir[ J]. Environmental Science,
3487. 2014, 35(3) : 1060-1067.
JiFY, Wang T J, Hu X B, et al. Movement and transformation [20] sk#&, EJSE, HGEE. 5 BT T I E B &R AKE K
of heavy metals in water-sediment in water-level-fluctuating zone H@U?ﬁﬂﬁ[ ] . MEERL A WFST, 2005, 18(6) . 113- 115,
of Three Gorges reservoir area [ J]. Environmental Science, 125.
2009, 30(12) : 3481-3487. Zhang L, Wang Q C, Shao Z G. Human hair mercury levels in
[8] Mg, RiEE N B4, BEAERAENEW IR KK R TR the residents living along the Second Songhuajiang River and the
TERMR[T]. KEFELED, 2008, 24(5) ; 8-11. influencing factors [ J]. Research of Environmental Sciences,
FuY W, Chen M J, Qi J S. Experimental study on migration of 2005, 18(6); 113-115, 125.
heavy metals in soil-water system of water-level-fluctuating zone [21] Shao D D, Kang Y, Cheng Z, et al. Hair mercury levels and
[J]. Water Resources Protection, 2008, 24(5) : 8-11. food consumption in residents from the Pearl River Delta; South
(9] ZEm, FKH, KAk, 5. ZWoKAEERT LR SREEY China[ J]. Food Chemistry, 2013, 136(2) : 682-688.
BAREXN L KREREESHEE[T]. BRI, 2016, 37 [22] Lincoln R A, Shine J P, Chesney E J, et al. Fish consumption
(3):955-962. and mercury exposure among Louisiana recreational anglers[ J].
Lang L, Wang Y M, Zhang C, et al. Effect of soil and dominant Environmental Health Perspectives, 2011, 119(2) ; 245-251.
plants on mercury speciation in soil and water system of water- [23] Marcinek-Jacel M, Albinska J, Pawlaczyk A, et al. The impact
level-fluctuation zone in the Three Gorges Area [ J . of demographic factors, behaviors and environmental exposure to
Environmental Science, 2016, 37(3) : 955-962. mercury content in the hair of the population living in the.region
[10] Diez S, Esbri ] M, Tobias A, et al. Determinations of exposure of Lodz ( central Poland) [ J]. Envir()nmgntg_l 'I;oi("i.(j-()logz.‘and
to mercury in hair from inhabitants of the largest mercury mine in Pharmacology, 2017 55. 196-201. ] L’P‘“
the world[ J]. Chemosphere, 2011, 84(5) ; 571-577 [24]  RSZAE, WIFG, A AR JER RS, 3 ﬁ&; T [
[11] Endo T, Haraguchi K. High mercury levels in hair samg_leé“ from EXSENRAR I’I\i‘tﬂ% 2010 31(11); 2727- 2731
residents of Taiji, a Japanese whaling town[ J]. Marine Pollution Zhu L L} Yin B X, Wang L. X. Human hair mergq.t’y levels and
Bulletin, 2010, 60(5) : 743-747. ‘ J [ the mﬂuencmg qufor@ of the residents living in Qlanguq_,lrrlggﬁ::n
[12] LiP, Feng X B Llang P, et al. Merc'hry” in the | beafood a'ndl. area[]] Envlronment"al Scwn(e 2010, 31(11Y"% 2727 2731
.,-"lTuman expo%ure in cna@tal area of Guzmgdong prq\/mce,v SQ!I'fh [25] Gibb H QLe_ary K G, Sa:!'kar S S, et al. Hair mer(‘ury,,
China[ J ]+ Env1fonmentdl Toxicology and G‘hemlst 20-1’ 32 LOHLCntrdtIUHb in resuidlits olgSundarban and Caleutta, Indld[ﬂ o
N (3): s41%47) - = Envm)n’men 1 Reséarchy, 2016, 150 616-621. &
[13] Iflﬂ %:‘lz %7](/\. ﬁlll7j<ﬂhl:j(7k7}<ﬁﬁ<&/\ﬁ§q3%7k [26] LiuJ L fx R, Yu'S, et lal Mercury contammatmn 1_r‘1¥f1qh
%%ﬂ[&[]] 7&?%7& 2015, 34(5 )an 1396 14 i and human hra}ir from Hainan Island, South China’ Sea.
‘, Wang Y, L P, ‘Wu Y G.. Mercury pollution in rick and: Ieldt(jd_‘-“l implication for human exposure [ J ]. Environmental Research,
| nsk of humﬂn methylmercury exposure 1n Wanshan mer(*ury 2014, 135 42-47.
3 mlnln'g drcd[ .]] thnese Journal of E(,ology, 2015, 34{'5-) [27] AEAEAYI. PEABRZEFNSHOLES)[(M]. 4
1396-1401. AU EPRERA A, 2013, 326-228.
[14] Ou L B, Chen C, Chen L, et al. Low-level prenatal mercury [28] i, #e4it. BRAMISRBHEFAE NS PR HLT]. P
exposure in North China; an exploratory study of anthropometric [ A=y i rﬁxif’“ﬂ:?ﬁ 2013, 26(1): 135-138, 143.
effects [ J]. Environmental Science & Technology, 2015, 49 He P, Liang Z L. Application of thimerosal as a preservative to
(11) : 6899-6908. vaccines for human use [ J ]. Chinese Journal of Biologicals,
(157 2R/, JREE, JGE0R. RPN il DX e R OR B2 8% 4t X LU 2013, 26(1) ; 135-138, 143.
[J]. 3REEfk2, 2012, 31(12) ; 142-147. [29]  E/ME, BRLL. MUK S B 5 48 15 YRR 3 b B L fie
Niu X L, Zhang Y, Zhou J T. Comparison of mercury levels of I wﬁm J1. BEEfke#, 2014, 33(11) : 2007-2008.
general residents in coastal and inland areas[ J]. Environmental [30] WHkiE, L, Bk, . HPLC-ICP-MS 3246 I Akt 5
Chemistry, 2012, 31(12) ; 142-147. MBRMISR AR ISR ], ik, 2013, 32(7): 75-78.
[16] B, = K 2R fa A F oR 1 3 R 1 40 A R E [D]. & Leng T H, Zhou Y, Duan W F, et al. Quantitative detection of
K. PERER2:, 2014, 19-30. ethylmercurithiosalicylic acid and diphenylmercury in cosmetics
[17] EERAR, skad, XFME, S5, W 3K 7= 5ok 15 Y RRAE & by high performance liquid chromatography-inductively coupled
ARG PEAL[T]. HBEERLE, 2016, 37(3) : 942-949. plasma-mass spectrometry [ J ]. Chinese Journal of Analysis
Tong Y D, Zhang W, Deng C Y, et al. Pollution characteristics Laboratory, 2013, 32(7) . 75-78.
analysis and risk assessment of total mercury and methylmercury [31] Hajeb P, Selamat J, Ismail A, et al. Hair mercury level of
in aquatic products of the Haihe stem river[ J]. Environmental coastal communities in Malaysia; a linkage with fish consumption
Science, 2016, 37(3) : 942-949. [J]. European Food Research and Technology, 2008, 227(5) .
(18] ¥E&Hy. FKHTIK S Jm RIE R 451 15 |4 8 BEAKFH5E 1349-1355.
[D]. HK: PIRRY:, 2007. 35-40. [32]  ZRRN, XS, freh, 4F. BRI S RSk 1 4 5 dik i 5
(19 5Kk, B, £RE5H, 4. =W X & LERp a0 A BRG], PR E 580K ,2012,35(10) 1 112-115.

SXEEIEM 1], R, 2014, 35(3) : 1060-1067.

Liang G, Liu X, He H, et al.

Determination and correlation



7 ¥

FEAR A« e A2 DX I R G B O b s RS A o 35 ik /K F S R R B

3433

[33]

SR BEFARPREATGET T IAT XU IS FRHEA TP L, HOP R B WA IE N R 20 JER A

analysis of heavy metals in human hair of urban population in
Xinmin City[ J]. Environmental Science & Technology, 2012,35
(10) .112-115.

Hagan N, Robins N, Hsu-Kim H, et al. Mercury hair levels and
factors that influence exposure for residents of Huancavelica,
Peru[ J]. Environmental Geochemistry and Health, 2015, 37
(3):507-514.

[34]

[35]

WREG, AR08, BRI, S5, HRRE ] RO S A R AR I
BEIRTSEHER )], 2 ilita=di, 2016, 35(3) : 359-366.
Chen X, Ren T, Zhao L J, et al. Progress in determination
methods of heavy metals in tobacco products and smoke [ J .
Journal of Instrumental Analysis, 2016, 35(3) : 359-366.
JRBEE. BN RN R E 4 R IE T BT A R [ D]
AL A EREOR R, 2016. 23-29.

CGMEM=Z)BR BWPEREZERET” RS

2017 4F 10 H 31 B, EBHGE OGN R R AT SAEAL U2 AT, WA T AR b FE AR 2RI )
ARBA I CREERL:) HEE 16 SRR [ A f S AR RS 1 R S 22 AR ) JE AR B v
PHE A AR RIZE S PR IR R R BEATIERE . A R A LS DR S IR 1~ RGeS 5] 851 HEE 2

J R

-4
- ivs -""A?-_,.-""
. VI
I - _.-"" o Fie
- / . i
I
I
- 'd ,.J ‘
£ ¥ ;
| " i »



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


