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SBRFe I8 =. FKBERKAMN
JE U 4

T B R B

DR I e R 2K Fe 10 FE KR UE,
XPHEFE A YL BRAE 2 L A BRERAE B0 S AR A
BLRGMA  AHIE 53 T K ASBURL) 7y R R 4%, T 2019
AR B A REEOK S T OK Ry,
SE T RLAIRL 7 R S Fes KA ME Feu KW BHBH B8 1o
B X AR AR Fe (IR BE AR50k
780 ng/m’ fil 654 ng/m’; KIETE Fe ¥ JE H{H 5 5 A

RamH: EERNEDHE (42022050)
EHWIA: FE 4 (1984-), WFFUH, WU

J7IHMBERALZE BT A WL IRAL 27 B 5 s =8,

J7H 510640

2.3 ng/m® fl 5.6 ng/m®; Fe /K¥ P18 2 5 A
0.34%F1 0.66% . 41K T H 7K %1 Fe ¥ 5 LA J Fe 7K
WHRFE S TR T, A Fe IRFEIFICEF M2
5o d%ﬁﬂlﬁﬂ*ﬂ%h%% Fe KT 0.5%, 5
B A YR DX OB P AR — B, T K g BRI 1) Fe 7K1
SE G . AW IR I, R IR IR B 6 4 k1
' Fe [F7K ¥ A 2200 .

KB 5 BRI %%, E-mail: mingjintang@gig.ac.cn



682 ) A HUER A 2 25 18 T RAR I SU B4R

B 19: IMERERSHSISREE -

REXXSREFETWHENREEZRMEAZSH

ZRAY, REEY, TLYYY, BEXKT,
FOLWRS, Bk g wmaR

1. PHRERM Y IREEE BiaEke, DU)I 43BH 6210105
2. [RBE AL S Y AL A SR S =, DI 4RBH 6210105
3. VUK IS SR, B 610000

RO B XN H DRI R 48 T e A, 2 Rl
T BT R S A R B S S R T KRS
Y 00 TG (10 Y . DR EIE Y 2 B XK R R
HARFHE AT S Y N T Y IR PR A 1
Ab MR AR AR, T 2021 4F 1 H 22~23 H.
26~29 H X} PR 2% 5 DX ekl B A 1) 1 SRS
4 (PM,, PMys, PMo LA TSP) BEATIESUM,
I3 BT AR AR DL R S 5 R 5

I 25 5 2% BH AE JORL VR B B 5 v 1 A Ak 5

Wl A, BRI K L, BRI Ak
PRI 2 A, IS TN 1 3 i TOROR R S5 s 4300
i S AN KT RS RN S ORI AT T LS 52
RUREP) T T 0 ATRFAE, ORI P B KGRI o

AP U A 00 485 R A W UKL 400 o AR T 2 9 5 T
BOR, HORRE, AE0S T JURE 49 o 8 % 52 () 5 i)
e o KA BRI I 32 IR I R M0, KRS
RARB RN RAENER, KRR L
GLUPSE p{BE Sz S IR

eI H = 0 )1 M A R R A AR ST A e R SIS LRI 9T (41831285)
W—AEH A DR (1998-), MWLAFFTA, WFFUT7 I KSR G 43 0T SR B 5T, E-mail:  1160615782@qq.com
SEEEE TN HRE (1963-), WL, 3%, W55 B Y% MIAE IR 4. E-mail: fqdong@swust.edu.cn
WE® (1967-), WL, #&, WH5J5m: KEEGRGE WP 38 BRE & P [ B . Email: fmyang@scu.edu.cn
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THER R R A F AL H R EREL PR T s AR ER T SRR R B AL T 32

w12 W 1,2% =12 W >, 1,2 1,3
G, B, mE=, 9T ", T#
1o ARABFE TR YIVG KA Yok R S Ase it s, ME 3300135
2. FRAEPIT RS KWL IHET TRE2E, F§E 330013;
3. RAEHL TR HhERRLA2BE, #E 330013

~

h T VRS BEHIG b 7K A4 A IR 35 G PR AU
LCAG R A SRR, S A 7K SRS T ) 32 D e
J 1L DA A 70l L b 1 b 2 K A T HORE 4345
18 FH 7K A 2 RV 1 6 205 R A 35 s R B AR 3R AT i 12
ARG YR I DU (STAR) A5 78 fff 52 ¥ e iR
(kA . WEFTEE TR 5 L, e s A0y
T VR R NOS e FE i 43514 0.10~6.27 mg L™
0.32~3.26 mg-L'. 0.68~1.02 mgL™", “F¥JukEsr5)
1715 0.90. 0.84 mg- L™, WAL K LTI Mo 57
NGRS REE i DU R Y 0b- K VAS RN
FIGBNX . PR KAL) §°N-NO3 Fil §'°0- NO3
B (RIS 23 59 S —6.98%0~3.83%0~ 2.80%0~15.10%o0; I

HE&UH: BRARREHES (41663003)

TR LK AR ) 8°N- NO3 Al §'80- NO;3 15 113 il 43 5
H—6.19%0~4.67%0~ 3.41%0~39.95%0; V1] 11116 H /K 14
() 8'"°N-NO3 Fil §'°0- NO3 {E ¥ 70 il 53 il Ky —4.14%0~
1.45%0 31.54%0~68.30%0, 25 RRWIFEAK . 1L IEFI 1
SRAT RV 5 1L R e 8 V6 b R 38 1 R PR
U EEORYE . DI (STAR) RS 45 R i
J L M IR A eI K Ak B A HL AU BT
BRZEAS R 35.6%- 35.1%- 29.3%; Wi Huf R £h
SRR R K L A BT S LRI TR R 4
44.7%- 32.3%- 22.9%; VDT LLE HOAS TR b ok U5
K AR B AT 3 A LS DTk 2 ik 44.3% .
30.4%- 25.3%.

BB T ARG (1998-), WLWFsA:, W5 rm: AL FE M ERA 2 F5T. E-mail: 775931395@qq.com
SEEEAT A M (1984, KRIEHEEZ, WIF0rR: Fag FA FHER2ATF 5T, Email: xiaohw@ecit.cn
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Levels, Potential Sources, and Risk Assessment of
Organochlorine Pesticides in Atmospheric Dustfall in
Chengdu-Deyang-Mianyang Economic Region in Sichuan
Basin, China

LYU Zhen-zhen'?, DONG Fa-qin'*"

1. Life Science and Engineering College, Southwest University of Science and Technology, Mianyang 621010
2. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education of China, Mianyang 621010

Organochlorine pesticides (OCPs) are typical
persistent organic pollutants (POPs) with high toxicity,
bioaccumulation and long-distance transfer capability.
In this study, atmospheric dustfall samples were
collected from 53  sites located in the
Chengdu-Deyang-Mianyang economic region in
Sichuan Basin, a typical fast developing region in the
southwest of China, and 24 OCPs were analysed. OCPs
were extracted from atmospheric dustfall by the soxhlet
extraction, clean-up with the florisil Solid-Phase
extraction (SPE) cartridge, and determined by gas
chromatograph coupled with mass spectrometer
(GC-MS/MS). The concentrations of X,,OCPg ranged
from 19.87 to 159.94 ngg', with an average
concentration of 51.17+27.39 ng-g'. The primary
pollutants were dichlorodiphenyltrichloroethane (DDT),
hexachlorobenzene (HCB), endosulfan and
hexachlorocyclohexane (HCHs), which made up more
than 94% of the Y ,4OCPs. The results of nonparametric
test showed that the concentrations of >,,OCPs in

BARERN: BEE (1988-), MALWIFA, BRI AR

urban sites were significantly higher than that in
suburban sites (p<0.05). In addition, minerals in
atmospheric dustfall were semi-quantitative analysed
by X-ray diffraction (XRD). The primary minerals were
quartz, calcite and gypsum. The results of Pearson
correlation analysis and density functional theory (DFT)
simulation showed that p,p'-(dicofol+DBP) (sum of
p,p'-dicofol and p,p'-dichlorobenzophenone) predo-
originated from commercial dicofol
application rather than from p,p'-DDT transformation.
The results of isomeric ratio indicated that weathered
technical DDT, lindane and chlordane profile, and
confirmed illegal use of technical DDT in the basin area.
Finally, OCPs were further used to assess the potential
human cancer risk in adults and children via ingestion,
dermal contact, and inhalation. The results showed that
OCPs exposure via atmospheric dustfall was safe for
adults. However, the cancer risk of children exposed to
OCPs was higher than the threshold value (10 °) when
high dust ingestion rate was applied.

minantly

5 YRR AE ) BEEF 9T, E-mail: pear] 1zz@163.com

*EFEF TN FERE) (1963-), #3%, W7 NN )%, E-mail: fqdong@swust.edu.cn
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Diet influence on mercury bioaccumulation as revealed by
polyunsaturated fatty acids in zoobenthos from two contrasting
environments: Chinese reservoirs and Swedish lakes

- 1,23 2 . - 4 . 5,6 . 4
JING Min 7, LIN Dan”, WU Pian-pian”, KAINZ Martin J.””, KEVIN Bishop",
. 1% . 7 . .1
YAN Hai-yu , LI Qiu-hua’, FENG Xin-bin
1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, 550081, PR China;
2.8chool of Public Health, Guizhou Medical University, Guiyang 550025, PR China,
3. University of Chinese Academy of Sciences, Beijing 100049, PR China;
4. Department of Aquatic Sciences and Assessment, Swedish University of Agricultural Sciences, Sweden;
5. WasserCluster - Biologische Station Lunz, Inter-University Center for Aquatic Ecosystems Research, Lunz am See, Austria;
6 Department of Health Sciences, Medicine and Research, Danube-University Krems, Austria;

7. Key Laboratory for Information System of Mountainous Area and Protection of Ecological Environment of Guizhou Province
Guizhou Normal University, Guiyang, 550000, PR China

The base food web plays a key conduit in aquatic
food chains, and can convey
polyunsaturated fatty acids (n-3 PUFA) as well as toxic
mercury (Hg) to fish (Kainz et al., 2006). Trophic
transfer patterns of Hg and PUFA may vary across
aquatic habits with different environment conditions, due
to the changing food chains structure (Jing et al., 2020;
Razavi et al., 2014). As the major food sources for fish,
zoobenthos can transfer Hg and PUFA from the base of
food webs to fish. In addition, compared to fish,
zoobenthos rely more on primary producer as food and
thus is more susceptible to changes in environmental
conditions (Liu, 2006). Unfortunately, studies on Hg and
PUFA accumulation in food web mainly focus on fish,
while the bioaccumulations of Hg and PUFA in the base
food web remain unclear. In this study, Hg and PUFA
bioaccumulation of zoobenthos in two largely contrasting
aquatic ecosystems: freshwater reservoirs in China and
natural lakes in Sweden were compared. Chinese
reservoirs, where frequent aquaculture activities can be
seen, are generally eutrophic and alkaline (Feng et al.,
2018a; b; Yan et al., 2013), whereas lakes in Sweden are
mostly oligotrophic, acidic and humic (Akerblom et al.,
2017; Bravo et al., 2018). The eutrophic reservoirs in
Waujiang river and oligotrophic lakes in Sweden were
selected as the study Considering  the
eutrophication is the dominated environmental variables,
the first goal of the study is to explore the effect of

nutrients n-3

arcas.

abiotic (water chemistry) factors on Hg and PUFA
bioaccumulation in zoobenthos. The second is to
investigate the effect of base food web composition on
Hg and PUFA bioaccumulation in zoobenthos through
algae dietary by using PUFA as the biomarker.

The results showed that the average total Hg (THg)
and methylmercury (MeHg) in zoobenthos were higher
in Chinese reservoirs than those in Swedish lakes. In
addition, average eicosapentaenoic acid (EPA) content of
zoobenthos was similar in these two habitats, yet average
docosahexaenoic acid (DHA) content of zoobenthos was
higher in Chinese reservoirs than that in Swedish lakes.
Besides associating with both composition and density of
algae, the essential fatty acids (EFA) accumulation of
zoobenthos in Chinese reservoirs also related to the
dissolved organic carbon (DOC) concentration.
Moreover, it was found that the eutrophication of
Chinese Reservoirs didn’ t lower the Hg bioaccumulation
in zoobenthos, and plankton was proved to be the main
dietary sources of Hg in zoobenthos from Chinese
in Swedish lakes, DOC
concentration was the main impact factor for Hg
bioaccumulation in zoobenthos. In inclusion, using fatty
acids as the diet biomarker, this study has revealed the
diet influence on Hg and EFA bioaccumulations in
zoobethos from different aquatic systems, which is
conducive to assessing the fitness of aquatic food webs
in the future study

reservoirs. By contrast,

FERTH T ERE R SRS IR R ARRE A  E a MOR A BT AR AL PRI b IR 2 T I S T JBORRN 5% 4 45 B4
HAIESTIH (XDB40020400. 41921004, D697801. SKLEG2020208. H&l4 J 5[2008]2242)

W—VEE R B (1991-), BHIW, WFRJ5 ) SRIAEYHLERAL S E . E-mail: jingmin@gmc.edu.cn.

*AFEF TN Bilgd (19732, BIRA, BRI RGED IR ZIEIF. E-mail: yanhaiyu@mail.gyig.ac.cn.
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BRKEPFRERBMNERRABAITER
RIS RYIREE L H K 72

N 1* 41,2 > 2 V7 1
RANET, BT, EFEAT, RE
1L REERRE: BRI SEAR 2 R 5005, B SS0081
2RI REBRAGREI G, o 300072

TR A TR IR G PR U A 0 I R 4 R v R
SR T 2 25T AN R O A A S5 T U e
AR R o PR R ARBTAN B S DI W
IK PSSR KA R G I L, Rk 5 N ZEFI3R
BE A RE I B LR 3R o KV i ) SR VT J = 2000 |
16 R HIBA SR PR TE IR K b, AR, B R
L i ST R G A A ) e 5 e 21 RO
()4 BN A 3 R %4

SR FH 4 5 DR AL e 435 060 1 F6OK B . R i K
J s 5T K R LK PR FRRIE 58 3 W 5 15 7K A
g AR SR ARPTIE AL AT A S AT R 7K A4 34
AN 8 (Acinetobacter) STy, B3 H
AR I AR K . WFFR WA ST 15 R & 51 T
IKPE FFE e A B8, 18 59.94%, 111 8 K e
R 9 7K 25 FH L AR K T v = i v 1) 40 S 3 il 2
Actinobacteria (15.86%)~ Sphingobium (9.63%) F
Acidimicrobium (9.03%). sl PR & 5| B B ik
Beo PR 2 EHGUMAEDIETY ) E BRI . A
BT B 5 e e B DL K S o, AT 2 25 WAkt
Fevk, BeglEBEARMAYEEG, I H 5D BIY K
MRE. 82 ANEFF B (4. baumannii) B & & IR
Biidi e, fEaBRyalE A SR T RERERUER
E{iE RS0 o

SR U E R IRPTEER] (ARGs) B W
TR AR . 3, - L. ot EE S RIRH
251 PUBE IR (CAMP) HR AT 58 TR WY & v 7 ) Pl 2 A K
e o 517K P BT AR B AT L] VanRA,  VanRG,
otrA, CeoB, pbp2b, SrmB, RosB, AcrB, armA,
CeoA, VanSG, MexA, pbplb, MdtN, VgaB, pbp2,
tcmA, AcrA, VanHD, MexD, Mdr, KsgA, VanSC,
AdeC, Sul3, VgaA, VanSB Fl SmeB /& UMK A
FREE I JIFR ISR VanRA, VanRG,
VanSG, VgaB, VanHD, VanSC #I VanSB 4 HA3 &
RN 2 B AL -

2 b A2 ) AT < H K B B A 1 (bapA) 4k A
TG UK PR 25 T o Bap S0 03 4 1€ S AFAE
AN R T TR A S IESE T R AL
B, A NSEDINE R G BAUR e o AP RS N 41 R 22
LRI HL AR I G A2 1 s P

G 7K A0 B R AT SR AR AN v Sk
RIS 2 A BT N8 . 260 $5 R (Fecal Indicator)
RHIG | FOK P A5 Yo P BT FARPUE DI =
RIZIK] 250 A B ST 5 R HiE AR PR R A A
FAHCHUAN P ORI T B0R A% . = B s — PP A B
HBE PUERABUEEFF bapA FEFFR/R T BHZUK -
TR KA A R G AR A UK

HETH: HERARRERETIEIES (U1612441); FEIHEERIL 2 [H 5 H N 9000 =564 (SKLEG2015405)
*2f — VB TR BOBARAEE A B/ I% (1963, W4, 35 H BT 5L, BF5E07 )« S A Wb R A0 2% RO B A M) £ 5 F 55 B-mail: liangxiaobing@vip.skleg.cn
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KRGEEREEFX SO, EBA AN ¥EMFTHE
e +H 5z 2 B9 22 i)

HHE, XY, B

%1,2, é‘]_g_tlg, %}3’%1,2

1 PHR RS SRBEE P iR, DUJI 4580 621010;
2. PURERMEASE: [ AR A F S IR AL B S T 92 %, U1 4R FH 621010

PO IRRL T2 K5 30 ) 2 25U, L
MR BRI R IR 1 (1 R % 7> 2, SO,
R KAURRIR #h I I B BT A R, R TR &k
(K3 R TBIT5 A 1IR 22 AN AE A 3% o G B A6 0 T FSe L 1
T AR A AR B B SR AR AT 1R
T G < e B AT A RO 2 T R T ) 2 i
FUEDTT i o ASCRFUR A RS RS T A =
S/ EHITN A ENINEARESE ALMIYS PSR A SR PN
SR ELIE gt R IS %

AT VAR T PR A = AR, KRS 3
SR F L M’ ONRFFIR G, FIHR BT
AR R B T, FEARRIA SN B A
SO, Ak, FEZAME N HATARIIA SN, SR L

HEH: FRXARPEETAIH (41831285)

LT AT BTk, FH T B A
A AT SEINAS I . SRR RGBS T Fe''s
M 7E [ 2 A7 R G T 35 ] 40 (2 S0 A R 4k 1) A=
J8,  HAsARMEABOR R FEHIC) 12 mg/g, 5 mg/g.
TR R TGS K IR AAAE, SO, AR B AR P ot
ki b, SO, T H,0 AR HyS05. Fe' Wl 17 &
EN PRI TE L, R AN R R K
TR R H BRI RE ), AL T IR BRER )R T
SO3 M SOT « Mo fE5 AT O, INAMETF, L&
W B ZER A2 10 1 SO3™ 2R SO; ™, IF H AR & 4
JEE B8 T 2 A A AR 2 TR IR ek 1) 2 i LA 3 [
AL BOR, IR 32% 5 N SUR etk

WVEE R FIE (1997-), WLWIFA, W5 m: KR R 4 A1 S HvG BT ST, E-mail: 347751272@qq.com.
SEAFVERE A FHRE) (1963-), WL, #IZ. WA Y P2 MR 6%, E-mail: fqdong@swust.edu.cn.
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&4 bR i At g B B AT Cd BY IR I EER

» *
x| A% 4782 SHOWALTER AR}, BUNKER B.A.>, FEIN J.B%
1. R EHFURS: Bk 2E e, BRI, 430074;
2. FEEERKE EARIIE TREMMBREI AR, ENE YN, 46556;
3. REERERY: MFER, HELYIMN, 46556

AP e 7 RN E A L o D B ey
R B R LA 5 ) g 3k R SE v  Gx R (AT A AR ]
FIHIPE o SR, H s g Eh v o W B < e iR AL
FHAEN ) R RS Z N TR . AW i AL T 56 [
B 58 P BF M R R B2 B S 1 B R R T
F T AR 7/ B S R L7 L < L= < BT N
Halobacterium sp. % Cd 11 W B i W B b vk 512 56 F
7% 52 5286, KA FITEQL #KAF oy vty w6 4 W B
HIAE R 2 A, WEFU I, Cd 767 B 41 iy
b R B SR IR A% B R B B %, WS 8 h A
IR BNEEAS o RN Cd IR B s 2O T pH (AT
H CdREE; HUAR Cd AR WL B LR B B0, (HR
WL e 2R 2> 1230k Cd g B, X 30 Cd 1

FEEIUH : FR ARG LIUH (41773112); FRE 2 EERIH

O) A B2 TR B R N R, ATRES Cd 7R 4 ik T
MRk gh G . Mk, BATE B 33647 S
T F LA 3 S, A I A A RS P ) R SRR A
RUARIE A (9128) pumol/g. 5 Cd [ W B i Wi Bt A e
A7 3 5 B4l 55 2 17 Showalter 25 (2016) ) XAFS 7
Wrsgs &, AT TS BRI Cd IR
oA, T Cd MW EHT AR AT RES — R
WG E IR B AT o ARALL, PRI Cd-3R 3k 45 A HLHI R
HH AT 7 A g i R ) S5 4 A A U] BE R AR K-S
HBETLFZMERILENIEE T, 53R IR I
=13 7/)y i1 R LB Y IVA 55 1 S 11 S = St e 1 B
— DI\ R A o 25 37 b R A sty PR 5% B 4 JE AT R
DA K B ¥ — ks G it T R A

R AER SR REE A KR (1983-), T, BFFIUT I EGE IR AL E AL YRR 2. E-mail: liujinling@cug.edu.cn
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Roles of microbial communities in regulating mercury
methylation in paddy soils

LIU Yu-Rongl*, JOHS Alexander?, Xia Lu?, GU Bao-hua’

1. College of Resources and Environment, Huazhong Agricultural University, China;
2. Environmental Sciences Division, Oak Ridge National Laboratory, United States

Rice ingestion has been recognized as an important
route of dietary exposure to neurotoxic methylmercury
(MeHg) that is usually synthesized in rice paddy soils.
Although certain anaerobic microorganisms are known to
convert inorganic mercury (Hg) to MeHg and the
discovery of a two-gene cluster hgcAB has linked Hg
methylation to several phylogenetically diverse groups
of microorganisms, the prevalence and diversity of Hg
methylators in microbial communities of rice paddy
soils remain unclear; we also lack understanding of the
role of non-Hg methylating communities in MeHg
accumulation. Here, we collected 141 paddy soil
samples from main rice-producing areas across China to
identify the diversity of Hg methylator, and associations
between bacterial community composition (including
both Hg and non-Hg methylators), and Hg methylation
efficiency (proxy as %MeHg). Results showed that
%MeHg in the paddy soils varied from 0.005% to
2.838% at a national spatial scale, which can be
explained by the variations of soil microbial community
composition across different areas. We show that Hg

methylating communities are diverse, with iron-

* A BB E/E# /s Liu Yu-Rong, E-mail: yrliu@rcees.ac.cn.

reducing bacteria (i.e., Geobacter) and methanogens as
the dominant taxa likely involved in Hg methylation in
the soil. Phylogenetic analysis also uncovered some
hgcAB sequences closely related to three novel Hg
methylators, Geobacter anodireducens, Desulfuromonas
sp. DDH964, and Desulfovibrio sp. J2 in these paddy
soils. Our structure equation modeling suggested a
much stronger link between bacterial community
composition and %MeHg, compared to the abundance
of methylating gene (hgcA) and edaphic properties.
More importantly, random forest models suggested a
more important role of non-Hg methylators in
predicting variations of soil % MeHg than Hg
methylators. Further analysis of microbial network
revealed strong co-occurrence patterns between non-Hg
and Hg methylators, suggesting their interactions may
affect MeHg production in paddy soils. These findings
shed new light on microbial community composition
and major clades driving Hg methylation in rice paddy
soils. Our work highlight the important role of both Hg
and non-Hg methylating communities in predicting
MeHg production in paddy fields.
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B IR A R BIRRES RIS IR R 5

EE, #EY, Fa

L JRHEE TOREE M BRORL 2 22 et B B - TR (AP T X T S, A 6100595
2. JRARBL TR A IR B K 75 Rt R Sk B IR K s %, % 610059

J 2 0 b ) 5 AT R T A i, o
K b SR O ™ TG G o AR AE BT TP
eI TR A N R AR A B ROR T
FEROR AR RS R, 51 TARZ EH K. B
MW 230 R AP iR 7%, R THg £ Y)id 5l
ZAFIIAG N T IRANXEEA L, TATAEL A4

SE TR DA SR I 45 A, T FLE 68T Ve 23R T 4
TRT RT3 S 6% (R I U IR, 3K W Bt R ke Ak P 4 e
HNRBE AT o AT B FELRIRER I REVE L RE MR
YHE IR AN s AE B 0 5. SRIMT, TRE
RO SE PG 2 A (R S s I FH A7 T 1 Kk i o

Cr(VL) 1) A= 49 fik 75 60, 335 40 B P R 48 i 40 1) J
I, LA JAS [R] HL 7 5 R I TR) 4 e R AT A ) AR R
(Sukla et al., 2015), ML F TSI A=Yk 2
Cr(VD)o T AE MR 25 Cr(VI) E B 5G4 id J5l A )

HE&UH: BRARRIIES (41977289)

WG B PR A AR i A A2 W R S 4 kg VI A AR B 2 T
FIRLRAEA M - Cr( V) I A7 1R 6 i 18 3\ 41 i
G, B IE R = AN B I R AR A B
(Sandana et al., 2015), %AALMOA TR, 590 s
i MBERE TG FRERAETE H, MIABEERAC, HHid
BLAE BT AN SE BRIV o e 2 AR S 41 R 2 Ta] B ) A
FERTFIE SR AR o BEAM 28 e 4 B s {2 ik A= 4
W, BN (Liu et al., 2015). & E B8 F 41k
W24 (Mohamed et al., 2020) 5 i AE M 45 & fg
BRI R . BEA, GO EHR 2 5E
waiG, Bl £ MOF # KL (Sathvika et al., 2019)
Fl Fe@Fe,05 (Shi et al., 2019)%% .

BRI EE ARG, & TH WS M RL A
PRI AR ST 1) R, (R I 38 75 255 L& A A )
FEANTA] A R b Bk Ak 2% 455 R IR A

W AEER A JEE (1998-), WULAFFAE, 505 AR BRI, E-mail: 1244747207@qq.com
SBEEHT A WL (1975-), WA, W7 E4RARAEXRSNITH L. Email: huangyi@cdut.cn
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AR I K SR ok BY M ER AL S 1R IR

THE, X4

&, H| AR

R E TR GO HUERBLE2E B, I 430074

gy 1L i R U A S R G, R
BRAL AT N B R R B mn i i & PR S R G
LA ARWEGT LA AR B R IU IR H A B FE0 5, Jd
TR EAF A BRI S R, BT
JFRCTAT, B0 M I Hh R (0 M BR L 2 AR .
FORI, WK AT BR (9.52+6.61) ng L™
AA IR SR (034 +044) ng L' &R T 575,
KA EOR LU AR ZS O 32, AR DABURLZS O 3= .
M IR AL E AR TE SR, R 0 R I B R R AR
WE NG ) SR (222 gy D) I FESR (2.74 gy D)

HEEWH: EBFRARRSESN EIH (41773112

BEETREEGR, 579 gy, FHEK 1158y D
N 2B 28 1 R K R R 154 gy !, FIER
K251 gy, BEHEEMERN159 gy, FIK
K043 gy s WERZA KT Hg BRI KL N
305 gy ', BN 125 gyl W EREORA BRI
WK T R 22, FLBR/K oK (14 SO AR T
ONIE S RIS o AR AE T 0038 v T JRAE
7 FR A 1 P 103 o v 1 2 R AL . ke gt SR ],
KU M 7K A R RN 3R SR 1 2 Bl B R M R
(b 1PN 1

HEE R THIR (19959, LW, W5 R M HbERIL 2247 K. E-mail:  15392859011@163.com
SAEEER A XE8% (1983-), LA, BT M: E4EABIERLZE FE Y ERAL 2% . E-mail: livjinling@cug.edu.cn
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K IHIE S LT 7 ok B EAL i E MR TR FHE R IZHIE =

XM, KeAT, AER', EAW, Ta

1R EMFOCY: GRBO HERERE2 5, I 4300745
2. HEH RS (IO MBS {E B TR 2R, i 430074;
3. pEMRRE GRBOD FREESEE, I 430074

ARAE A — TP BRIV 4, AEFAEE T n] DL A
W) PR AR Y e A P O sy ) R R . R i —
Flgw s R, BHA LW E SR DI RUN,
AR RGN N AR BRI s o vy Ll i 2 Mt 4
BROR M 07, o IR AR R R I, AR,
I3 R S R AR A ARE R 5 i LRV 23 A ) Bk
WEE DT AN T . AWTFTIE T 16S rRNA Ak FH
KR -hged TR EEEEI R0 4T, IRITHIIEAE k4L
RIUHIN. i LLe e b o ok AR R A VR R IE S 58
MR ARAEN], RIUIE R b ok HIEAL TR Y)
IR A ERIE IR (Geobacteraceae; 44.1%),
RATEHRIEE (Methanoregulaceae; 16.57%). i,

HEE&UH: BRARREES (41773112

Bk J R B AT R BB A BE D IR R L R
(hgeA/qQPCR=6.52). {HFHEENE, B 16S rRNA
ST R BRI Shid J5 i (SRBD & K Juiije e b (1)
AT E BE (Syntrophaceae- Syntrophobacteraceae),
HEARHIALRE 110 SRB BEREAHX FRE (5.72%)
MR AT (hged/qPCR=1.31) A%, 7EKILHITER
Hirp, B FERIR ST, Ok AL AR D v
FH 2RI J5U R 3 3 A 0 by Bk s Do R R P R e e L )
S, H C/N LUEA Eh 4y 52 i v 20 AL AR 0 1 O o
HBRAL 22 K7 o ASBIFIE R s 1 W s L R ) e P
MR P T AR S S s R 5, o i v R RS ey
MR 43 AT B S

HEET A XM (1996-), WLWFA, WM. KA HEEAAER. E-mail: 1201810072@cug.edu.cn
AGEEE T A e (19832, WLASIR, 5. &4amARBE R 22 Y BRIk 2% . E-mail: livjinling@cug.edu.cn
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BHREAMMESRE PR EXSIERRIIE
REERMLZESE

EZ#', F', SOMMAR Jonas', LIN Che-Jen®, x| 3!, Gzl

Lo EEERE MR 2T IR BRIk A% [ R i 5, 5B 550081
2. Lamar University Center for Advances in Water and Air Quality, &EE524E 77710

MAERR R, A Ib AR RS, FAS
SRR R G5 KR He A4 5 Al 5 3 e ek,
JO LT S8 BT AR 1) PR e A AR B e =
KA AR A2 R R B AR R ER T & p R A
T NG e e LN 1 NGRS 5 Gu N =y &S i VA
EPINtibI LE N

W KA R A E AR 82 Hg=0.30%0+
0.44%0, A'"’Hg=-0.19%0£0.07%0, (n=27, +20), 5
AERAE A BRI ORAUR R 28 41 el - (A =
(R 37 A BRI )47 2% 2H 1 (87" Hig=0.08%0=0. 74%o,
A" Hg = —0.20%0%0.14%o, n=3, +25), 1 5 K (K7L A
A7 28 A O ARABL o 3 158 BT A AR I e i SRR TR
o I R BT HIOBOR (13 R R AN 2 7 A W 2 1) K TR
PLFE R SR, AN AR AR R AR, n
HR IR PR [ A7 22 5 0 43 U RN 2 B8R 7 2% Al R R 0 T TS
BB o SEA ORI s AR T BRI R R A
2, MLT RS, e r= A8t 3%o 7K R4 3 i
OIS FIZ-0.15%0 %7 HUK R 25 AF i 231

HAORA T i R R A g F b )i
FE H O B A SRR I R A ALl 87 He=
0.86%0=0.74%0, A"’ Hg= —0.03%0=0.12%0 (n=36,+25),
HE—30 BIE T R AR AR R, R A7 ) (1 5
SRR PR A R o 2 )l R AR A\ R A
I, FRATEBHRTG T AP FERETBOR I IR 3
ke 8" °Hg= —2.47%0%1.36%0, A'”Hg=0.17%0=0.40%o
(n=18, +26), X HER Y IFZ A bkt i ired
P A 5 3 v v A R 1R A 2% A8 0T 20 1 O 6.
2, RN FEAR R, bkt 5 5 R AL
B AL RSN 45 5 o 28—/ R A
RABMOR , XA RS T 30 OSBRIk
A 25, 3 R v ok AN 25 0o o0 VR i 475 58 — A
R R B ) KRR BOK , TR IO R 3 8RS

oK P ) R A7 35 Al BT A0 T O 1, AT AE R ik
BN T WSRO . MRS A Hg/A Hg
BRI, I R oK (R PR JBOS R 2 2 R FH 2
g g, if He' JaBOL J5AE 5ok B2

ARAR R A4 & 4R R b R, 87" Hg=
—2.08%0+0.26%0 » A'"’Hg= —0.57%0=0.10%0 ( n=12,
+2sd). EAZEH, MM R 5O R R H R I
PR, EERAHAD (SR HR)G) A
PRI B AE K 8% 2 Hg=0.52%0+1.09%0, A'*’Hg=
—0.10%00.08%0 (n=6, +2sd) il B A HE < 0K T/X
PRI R R AL R AE 622 Hg=0.66%0+0.44%0, A'*’Hg=
—0.08%0+0.10%0 (n=6, +2sd) £ —5, il 7 K5
ARYTIE I A e 51 2 25 105K [ 47 3% ot Al ot 3 4
e fEEZER, RN RAORIER, il EAH
A (RT3 AT 0 5 ) AU ok A A7 3R R AE
(8*”Hg= —0.15%0%0.47%0, A'"’Hg= —0.33%0+0.10%o
(n=6, +2sd) 51 & 5 ¥ < H KK F AL 5= FFAE
(8*Hg=0.43%0+0.27%0, A'”’Hg= —0.20%0+0.9%0 (n=6,
+2sd) ZIAMFAE R ZE R, U] T AR AR 1) K
HEOR 1 Ik v 2 77 A S8 3 R R TR 2% 5 R0 A i
MR BT TR Ol R R R 3R
MRHIEN T H AT 0] HAFE B, AT
MR 7 2 W] 2 1 b 3 Kb i) 8°Hg 5 A" Hg
55 IR 8 TR 1) A 4 e R B PR S, R
& A" Hg 551548 W E R A O E B (p<0.001).
XA T RS e R ¥ He” e A K
b AR T b 2 KK (R [ 47 3 2

8RR He Tl A # ] Rk = AN R,
KA H Pt TR ZMES06 IR He Hof &
A A H (R HCHESC A R R 2l o i
AR 57 0T R, BT ] I A Ly R A
R, A o5 I R AR KR, (DG B0L Ji Tk i

BERIH - YA 5 AR AN R S R GOR A Y ERAL AR R S R AL R 231 (41430754)
W EE R BH (1990-), LA, W rm: R AEY BRI 2 R PFST. E-mail:  yuanwei@mail.gyig.ac.cn

HEEVEE T/ B, E-mail: fengxinbin@vip.skleg.cn.
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RGP B . R ORI AR WIS K OB RS 5 2 AR, ASHE
R R R A P, FCEREGRE U R R ST AT R AR L ORI RO R, OF
RICBORIEAE I 4 A5 0L Lo i NIRRT Hg” gt i 5 HOR AL HAHOCOC R - X AT F
PRS- 3] He® A did P He AEA MR —A T AR E LT 583 1 RS- LR I 5 A e p AL,
PROEFR R, Bk ) H IR PR X 2ok Rl R [ A
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MEEIE Mo S22 FEE L E= 718

D, mALE

1. FERRERE AR RS fRB ey i S B A E, S8 2300265
2. TEREERE AT A AL, AR 230026

A )8 B S M 35K b o0 ZR A B IR v ) —
g, HPEEARE C. N, O KZFESEITEN
PEFR o 7R SR UG HB BRI T, LI AR A i i B R AR s
B TR RS, R T R AR, IF H
Z 5 TSRS DB S i, Bt A2 5 i
JTUITE R 2 T T 2 A ) A S A

Mo {5 Hb 26 ¥ 905 B4 52 21 2 S A0 8 JER A 11 5%
Wi, fE AR BUKAAY, Mo 3B LLS FER 1Y
MoO; JEAAFAE . KMAH Mo 2K | KRk 521 XUk,
Kbt 59 KA R ORI Mo( MoO; )kl
FHRAMITRE G T Mo LRI H 1) W 5
(Anbar, 2004; Anbar and Rouxel, 2007). [RIff,7E7Y
e, B STAEAERIAME T, Mo LA MoS] 1Bt
SEAVIVERE DTS i (Tribovillard %5, 2004). FET
Mo BRI HER 22 AE, Mo [RI 382 v 7 B
BRI R

YT R SE, Mo AW LR I E TR L —.
M4 b 25 2 R A YA Can b 508 . fERR T
Ji I P PR A AL 55 ) [1) 45 1 (Schwarz and Mendel,
2013), XU AN T T AL R S T A P

C. N. STEH bR, RULwFse A=l Mo it 45 B
THMRAY) Co N S JEHRERE, M0 nl LIFs
WIR) & 57 00 2 AL I AR

AL Mo [ FE 2351 Mo IR 22K 5018
IR, 5% # (Azotobacter vinelandii) 7 [l & F
Hotf Mo AR MINT K. AR E KR, Btk
H Mo [ [FIA7 B i w4, R W1 FAIAL 2 A5E
eItk B A ML 0 877 Mo = —0.3%0. 1%
FREAFF G B A 0 AR, 3T R A 0.9997 (Wasylenkii
2, 2007) . 6 I U SR BE R B, fa IR
(Anabaena variabilis ) 4= AN [RI B B r= A8 1 4 VR A7 AE
ZE5, MRS R Mo [N, T84
B IR I 2 T A AE—0.2%0 5 —1.0%0%0.2%0 [ 348, MMl
P KT SEHrRE 1 A Mo 431 3G L.

R Mo IR K A LELE A FEIEST, AT
NWFFE R, A0 R B Mo FRBC A 2 A0 45 P
A T RE T2 Mo [RIN 2215018 A T fifRE Mo [l
FI R, SO R 2, BA T 5% Mo
N. SZEFRERKREE, I N Il & oL e, JFgs
FERLVET, LA 7R Mo [AIA7 26 (2B 2 it Fe

FEHETA: SRR (1995-), LW, B M AP HEREY. E-mail: xiachuim@mail.sutc.edu.cn.
AEEE T ZBALME, 8%, WF9Trm: RO 25 22 5 A RG22 . E-mail: Ipqin@ustc.edu.cn.
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FERA RS 5E S T 45/ RY XANES 2 ERUH R

FAEY e, FUWZ, BT, BREIE, Tis!

Lo EREEGE HERAL AT PRI ER AL 22 1 5K m 92 %, 52FH 550002;
2. Department of Geological Sciences, University of Saskatchewan, Saskatoon, Saskatchewan S7N 5E2, Canada;
3. Canadian Light Source, University of Saskatchewan, Saskatoon, SK S7TN 0X4, Canada

HE—MHEESEG Y, KEEANMEEES
T (AR G T o AR RS T R B 2 S
JUAEEAT R RO S, T I 000 5 S5 A T B L S
ITHERCETL, AP X FERRBOEE SR T
SN EET B ST E SR X A A
Maitt) (EXAFS) X ICHRMRESr T St BT IR,
SR, 1T Debye-Waller 1A EYE, EXAFS %
PAEARMELS HAERAI WSO IO 2. XANES 1% B A
fE R, A9 2 M E AR A T Rohes

MR D J L 1) =4 531 ik  AIE TR Y 2 B T
H A7 XANES ZHE U AU A AR 2R
WA Mo (7> T 45 REAT T 0. 4R R,
MoO;™ FEEFERA"(110) i THIFRIWEL B BE S5 /1N Ay B0 AT FRLAZ R
A, HECAL 1 AK5T. XANES 445540 R
MoO;™ ) Ff ik FRAZ IR B 2248 T HMoO;™ FtA F A% IR
1 MoO; XU XL I & o 2, SR B EH k™
X MoO7 FRMR B T2 LA AiA BA% 5 PS54 0 3
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P [R A EE [R 7S 38 2 312 B A R B 1R
Xt 3% B AL 32 47 1B AR RO S

1 P EREERAR RS R Y S S S0 %, A 2300265
2. REFBRARE AT A2 A A ET L, AIE 230026

WHECYEIAAE A2 B RV e X, Horp
Cr(VI)i5 G380 7™ 8 o FI I sk 28 W03 20 ek 55 23] e
HEHESESNHESESREWAE MFB. M
R AT (Geobacter Sulfurreducens) J&—F ¢
4 B 3R SR B, BEAE IR AR 4 A T 3k R g G HL DX TR /S
W& AR R & T, Cr(VDAER JE A Cr(11D)
I R 8 o A AR TR 2 A i, i Cr [ 3 5 4R
ZRBUEVEN Cr(VI)5 e b X - R R 7K b Cr(VI)
(A3 JEURE B ) B AR b o DG T4l Bk R Cr(VI ik 72
WK Cr [FA 25 70 T2 FE FA ML W AN TE 4 . Bk it
oA B 38 I Cr(VD I I FE & 2B 70 40 M A1, DRk 40 TR
o SR L R R AR AR, Ak E
S L U WA N K S HERY: I N S U ol SR (T EB ]

4 AR AL A0 S Cr(VI) I8 JRU 3R I Cr [A) 4y 2%
OYVRRR IS AN 2 o TR IR R TR VAR —
P AH O IR 1 1 DTS ) T 2 b 3k nT AR ST —
T 5 6 L AR I8 R Cr(VIIER R Cr [F)A7 284> 18 1 5%
MRS . hAh, EEEEE LS, §F Fe(ll)
K e AE R P i S Cr(VI) 458
R R, AT FUHLAT B 1) Cr(VDIE Ji 52 i oK
e AWFFOR (1) FRIUAS ) S50 25 1156 i 048 Ji b
FFE B 5 Cr(VDIFEE R A Cr [\ 2 20 R 10 5%
Wi o (20 R FT 40 R AN 7] ¥ g b oL 1A% 33 B 42 6 Cr(VT)
W JFECR RN Cr [RA 2 s m fp L . (3) A
UG G B IRAAE T, SR LA B Pl 5 DR R 6
Cr(VD)IE J7L 11 £5 6 52 e A HL ] -

WAEFTA TRA (1995-), LWL, BER M AW ER L. E-mail: fangjunjie@mail.ustc.edu.cn
*EFEF TN AL, UK. 8%, W7 . R R %, Yk, E-mail: lpgin@ustc.edu.cn
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ET 96 L1 SPME S B E 575 th AMAK&
B N HES B PR A7 X 54D

&', %k+H%E', JANUSZ Pawliszyn®

Lo RO RO, AR 5T S PR 5T B 500 i sie i 58, il 4300005
2. Department of Chemistry, University of Waterloo, 200 University Avenue West, Waterloo, Ontario N2L 3G1, Canada

A HL W IR I8 BH #% 71 organophosphate flame
retardants, OPFRs) {F J 3R AR FHAA A 1A i 2 —,
= EAE R, #E 2015 4, AR
OPFRs [1177 5 £43A 68 J7 Ml H1F LLREEE 7.9% 135 44
K, v 4 7 B ] ik 15%( Pantelaki, 2019; Hou,
2020). 2% OPFRs LIRS i SE AL 22 ) e =0
12N N AR, AR ) A0 A Bl 7 A B
BB Sk, 0 B IR 50 S AWk b B A R R
PR, S0 S T IR B PR e gy, TP ph 2
WM R GE I IE #1247 (Dishaw, 2011; Li, 2017), 4
MR = (13- 255N BRfE R = 41 T hE
MR AN M ) 504k TTAE R T AT A AR A0
FALN B, ST (Li, 2017). OPFRs #EA A
A Ja m gl PR A AR SRS | e Dy A LN
BRI (Van Den Eede, 2015). OPFRs it #)
ANGEERNESE, WHESHRBEHEY, AR RE
AR R AR 28, B A N 2 R AT VAL () SR
Fr (Zhang, 2018).

Sk B R HE ) OPFRs Mz HLAC 4 1t 5 1k o
fEFIARS T A R, JF e KA R A, A EaEiE A
FEREAT il R AU VAl o b OPFRs AR 4 22 4 1) 1wy

FHEDH: WHLAHEARYTHH (2017HB04)

FABURE 53 BT 7 5 () A S R AT E ok I A AT ST A
[ HEft . (H_EIADYSE OPFRs AR 45 M F 5 M
EZAQESAZIPLIE TR AT EE N S 7N 7E N v 1P IDN
W 9 55 gk, = 0.82~5.04). /KEMEZE R K (6.7
mg-L'~878.8 mg-L™") (Bastiaensen M, 2021); A& JR
WAL s, Hrp REMETYS OPFRs AR #AH
LAY e A3 50 R0 e BRI TR, Ry v RIBURE R
R LG e TR BOR At R T Bk o A N BRI 1 R
96 LA [EAHFAAEIN (solid phase microextraction,
SPME) iR, {EAEEN SPME i bk HA ) i
R )RR R w4y 1 3R A& W) Chydrophilic-
lipophilic balance weak anion exchange), SZHL T XA
PRIREH 4 Fh#L 7 OPFRs AR 1) R A . T 4t
N SPME 5 R e €l - T I Al vk B
LM% (0.5 ng'mL'~100 ng'mL ™). F&EEH
(RSD = 1%~10%)+ £ AL (LOD =0.09 ng-mL ™'~
0.14 ng'mL ") 54, I H AT 928 96 S AARJR
TEREASTR) vy 8 5 537 5 ~F- 39 BN R i 1) 20 BT I G 7
1734t B e RHZIHE LR E AN 8 AL TAEN G
PRI 43 A HY T 06 PR RIS (0.5 ng-mL'~1.1
ng-mL ") FIBER ¥ (0.2 ngmL'~1.2 ng'mL "),

FAEFET A RE (19900, FATRIZIR, WM BB k2%, E-mail: jingyu@cug.edu.cn
EFVEE T/ Janusz Pawliszyn, JIAE KR K BFEBE b1,  WEATAEEUE Rl dH A
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ERBHEF 2.0: ZFRZNHMTE

R EL ERH,

mAA, EWHS, FH4, FEE

1 P EEERE FAREVIFIRI T ERL R B K 4R AL BRI R SR I A S
KA 5 27 E S = LS B A FE AT 100049;
2. PEEREBERS I3 100049

i 0 A R G T AR N A< IR T 3R Y
T B A AIIRESER 1158t (Haraguchi,
2004; 4= EHAE, 2016). 4@ 412 W
o A R A BT ROR T < e 4 ) A
FEA; mil RS EATBE SR, il s
A AT IIBARE

WRITIESEAE, e A S AR AN R 2 R AT 2 T
KIE, PRI T AR Rl A EA . Rile

HEUH: BRARBEESIH (11975247)

JEA A U AL MRS BA Y. itESEA
L e BT MR e R S (Li %, 2021),
AR K TR B G LA 53 SCFRHE AR A B o
HER 4 JE 2%~ (geometallomics) FJ LA 1E &4
J& 1 2E A AR Y R AL 2E RIS B o AR A R
g B A HORTE A dr YR . AL SERE TP N
() 19, 8 0 A= i 4 o g A i ) o ) e 3R <5 e 2
ZE 5, NIk A U AR o AR AT T4 AT 1Y) FE i o

W—VEF RN RS (1984-), BTG G, W50 5 m: MY KA B AE 5. E-mail: zhaojt@ihep.ac.cn.
*EFER T RS, WL, BIUFSO, B I T D4R S BRI 8 8 412 W R A6 2% i R BRBE A HE 8N T 5% E-mail: liyf@ihep.ac.cn.
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AT TR SR IE w3 BN 3 ZKGRT AT B 7K ER 5 B S M 52

g, #A, KA, BAg

L P E ARG IR ZE ST AT ERAL 22 [ R B S0 a0 =, 5B 5500815
2. EEEERCRS, B3 100049

BAEA % 50 1) SRR FH 0 6 B 22 0 A0 N 8 A A7
FAEREIER, R4 R KRBT R T ™ &
(07 B o T I UK YT B S VSR —— 3 A4 v E K
TR AR A BT T %, 4G K SCHBER AL 2 I
8"50p MM, WEFLEE KW N S A L 870,
(A% ) 3 SRR AR 5 2 A AR AR, 4B 7R VE AT R A
T4 P10 2 By SR K SLATNS Tk, 3 B I R A
DS RTRE Wi €28 R P ATl ING I e o ST M W SRS
B 6 BT BRI R PR Bt S % Kl

WELgs R Wos, WK EE (TP FIvf#
PERE (SRP) W R IUW] W AE 5, BiiEh T
W TFR, DUBDRIASRE ) 3245, SRP & %: il
HEANEESWMA, SBKEEEAS S
(0.3~0.4) mg/L, EEIHIFRKIVEARAE, H SRP
OO U0 DRI 0 00 A iy e 6 A 28 ok ok 1l i
Jii, TPIRIEAIT N, WA STLI BRI T 0.1
mg/L, 3Ry Y 2 v N R AL T

M 5 ARG K I E AR . ShAh, VKW RS T
WK 8"0p MHBL T 4 b AR 5 18 i L4y 5
o K 880, (I B KA 80, T2
2%0~3%0, HAZAIZ/N, 0 T 7R BR /K AR IR ] e V5
YK . I V5K 8"50p N 12.47%0~12.77%0, HF
-+ 3% HCI $2 SN 8'%0p K 10.55%0~13.44%0, 5
it T ) 88 0p 1l (12.78%0~13.80 %0) AHFEIT,
ST KT PR i 52 B V5 K | TS Y R
G, AR B B GE X 8a AmAH G
FE T R 2 vty TG VR B AR B, s AN A TR B NS
DA K IR EE V5 Y ek . &5 SRR, LRV /K L,
W 1 N DL M R RN, A X DT ER A
73.1%~85.0%. M AETE AR R, HuS T 5o
7 40% 25 AT, WA V5 7K 5 AR FH TR S 1 DTk 43 0 ok
27.8%~31.6%F1 28.8%~32.4%. FU™ s S v
IK TR R, Ad A R AR i v K AR R 7K A
AE A 7K T R Bl G B 8 1 B N O

ST FR ARPIEEES (42177244), FRBEHAERAL L [E 50 5 0 9000 2T ORE (SKLEG2021203)
fEZ A RIS, 5 (1979-), Mt WG, FEMAFHEHERL ST, E-mail: zhangrunyu@vip.gyig.ac.cn



TP A R 2 s

918 JRFEARFE SIS E A 701

B 19: IMERERSHSISREE -

BRI R K S TR EME S B EFFHE

Mgl e, #ER, EM, AN, EFRES

L P E R ERA RSB, S1PH, 5500815
2. HEEBEB AT, dbst, 100101; 3 PERMEE RS, Jb5T, 100049

ANFEFN P IR & B # fe = A om R v, &
ZR IS BRI SO IRYER 111 K (AMD).
ik % AMD AEZS 225 AR R 7R A i AR ) AU REAE
DL AR T 2Pk 4 @A AE IR IA N E
2 P S R I AT RE 2 PR =BT E R (ARGS)
() —ANVE AT LRGSR ) AMD Wl g5 i ARG
B A 5 e T AT e - AR 2 2 H
PRS2 LU F RS W P 058 () Pt AR AE, 1A LG
5 R IR 2 A7 1L TR s M A B R ot AR AL, 3 PR
TXF ARG MEEH HUAS (1) HEf# . k4 AMD passive
treatment X} RGs [¥] 2 R R B A HE . SR TN
A R R SR I 2 AMD 52 IR 3R A DL
JAFE A2 AMD B 52 i ) B FERE i, AR 2 R A
FiARNT B FT AMD %) 3 HT 4 i 52 o AR BE R
L IRAN [R) AL BE T EE AMD A, I 22 FE R 21 &5
GHEEZ R, BFUET AMD T EA R, B
Je Mk B FR G0 R DA ) A R AR S e ] 5 1
FE b RIS G RN 5 H I A multidrug 5 3

S PR P, X ATREIA N TR MG . B
RIL AMD V5 4K T -3 ARGs A EJE, H
& J&8 P Pk B KL (MRGs) F1 # 8) 76 44 (MGEs) 1 AH % 3=
AR T S5 33 W R 0 o A AH 5G4 b R A
AT VA S T RE AT OCARE, HI SR PR AN 4
i o A, BEVE R IE KOV IR R RS (HGT)AS #efig
ARG B AR B SCHE N, DAIE N, AMD 35, IX 48K
A AMD [f] ARGs FREEHHXUBSFE 4 T 38 1 LA
RIPUAEZPUEA AR E S F AL, B
multidrug-type 7 EFHAL R BARIIHAR DCHUIEAE
K E S 4 E Ptk &0 m ¥ £ 4L . Passive
treatment X} ARGs. MRGs Fl MGEs #2431 & 1) 2=
FREH . MGEs X MRGs FIIKZN 30 KT ARGs. 5
A, DAL 23 B 4R 20N A5 A 2 Bhpr i R R T
LR R B o o AN DR 2 Bl R B P AP b A R
MZik 12 MESE RGP & A 2R hurE 3
LRI R BT BES 3N ARG 15 IR B 44 7%
AR

LT H . RIERE BRI Y (E2DF028, 2018YFC1802601, 91851206, 41877400, 2017-020)
EF A ALl (1980-), WFFLH, W7 ZE b ER{L 2%, E-mail: haolikai@mail.gyig.ac.cn
fEHZ A LRIE (1968-), WFFLG, WEFLJ7 I : HBEHAEY %K. E-mail: jiangcy@im.ac.cn
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SRR S YL S EL R B OEAR

BR %

W A R R 3 T A R (P I, v K AR ER ) H A3
AW, WEGG e EAR S HARE, 5 e anfer gk
T2ed. G AR E B4l M B B 2 7
PRI AER . HERE S (V5 e MU B 5 SRR,
A s e, I ERMRSRL T, BEnT A
Y PR AL B A, SCRT DURFH R A5 52 K PRI 358
SR . HHEAEAES R 2 S E Bk, AR
TR, BEAFIIEE SR, R AEa Ak
P, JRTHEME R AR, BHAT, AR E SR
L LR —AN(EDTA), {HI R (A5 fE 3 B A
AN, QAR A A KR 0 T 4 SR R KU . A
WEFUE I ZAR SR, KR T B KRB AR R
TG LB = AN(MGDA) A &% — L1 VY48 (GLDA)
TEPN B IR A S S HERE v 8 v (1) J 462 PRV F RAE o
25 RLFEW, Jiti N 5~10 mmol/kg 1) MGDA 1 1~9 mmol/kg
) GLDA B, HEPAEYESHEMT 6.2%~9.4%F1

HemH: HExARREIEETHE (419771500

L Ryxx D AEgER LT

LWL TR SRR,

B 310014

1%~23.9%, T11jjiin 3~4mmol/kg ] EDTA J 4l 7 ke
YK, BRI T 9.4%~23.8%.)F H. MGDA il
GLDA #ILt EDTA 4 2 T~ 3 BH & 7 As e A Ml
JRAEFRA SRR, #F 3 mmol/kg W) GLDA F, Ni
1 Cd HRECE 2> 9 CK 2 1.7 450 3.1 4%, B
T EDTA Fl MGDA . GLDA X} HiAth 5 45 J& (% AL R R
55T EDTA, (HHEEJBITHRESAT LA INE A 7
KIERE N, XAR TRy ES RN E AR i
GLDA 1 EDTA J&, ¥RERER SRS FNELEMN
R R E(BCF) Mz RE(TF). /)1 3 mmol/kg #
JE1 GLDA I, A # M $EIEE 48 68 T LRI
EDTA HH#2, Jf H GLDA 1] LR e At 4 A=K (1)
5T iR ] GLDA 4 21Ut EDTA N T E 48
R TIEMEDEE, TIEARREN, RN
4R AR RS I H . AR NG B e
LB THARIHENS %,

FAEF T B (1999, WLRIFA, WM. HIEHES)EEE. E-mail: chenJJ9665@163.com
WIRFEE i ZE8 (1973-), #d%, W7 E&BERBEA R MIEH k. E-mail: lifeili@zjut.edu.cn
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HR g i B 5k B I0 i X T IR INE B E T
FRE, FXN, FHE, KA

o M SR AR P 2 M SR ALy, P2 710119

WF T DAL T3] i i 3 il B R H B X, AT
VEFE—AN 5 Jbnifk Bl P9 2R AR LI 49 11, 78
PG <2 b 5 A 0 SIS I rh O R BT AR S AT T
TIEESEE IR AR EIRIoE M pH E .
SRR, 49 fF LIRS Y pH 7E 5.03~8.17 2],
YIME N 6.96, pHE/NT 5.5 (FEAH 24> LA pH
HAZH, A B SKIOR e AAR 1 8RR 5E i bR
#E) (GB15618-2018) ILHUIC = MIVFAT FRUEME, BETM
W TP E 4B ICE As. Hg. Cd. Cr. Pb. Zn.
Ni. Cu br?fEAbyG Re454 P, 4R EIR, B 1 AR
NRIEE I PR T 14, HAeS FESETE
1 PEI/NT 1, T ESEICEMN P EY /N T
0.5; LHEHHUTI I, BFFEX W LR UK S &
PIER 2.9%, B DA HES &R T 1.724 H)
AR SR (BIRERASRE, 20060, #

FAWH: T EFH AR (DD20190539)

SR XN A USRS B P IIEN 5%, BEHHL
JRE R KT 2.6%, 1B ERN TR EAHUTS
TN 1.98%; T E FRI05 NP K Ty, X
NEICE P& 0.14%. BEeZ P85 & 0.077%.
K0 VI E RN 2.42%, Z BioER T &Rk
TIE B 30 255 AR AR R Py (B B e - 3R
EEEE N 0.05%~0.3%, TIE KBS A
0.04%~0.25%2 1)) (S NG EFZ{RE, 2006),
(K,0) & S mg A% T F I 43840 3%.

UL EEHR TR, BRI DIEhE SR A
A A T AR T M A g8 v e B TR A, A LT
Bk m TR ELN T IEPE P ME, BROES
ERAEREEF N ORGSR HEN, 25k
INH S WX IR 2 BIAN G gy, A B
AR T o

HAEE TR RIS (1982-), M LRENN, P57 M. WXk 5 2 i £ T./E. E-mail:229094367@qq.com
WIEREIAr: 23CW] (1984, midd LRI, WF0T7 ). NGRS BRI i A 5 51, E-mail:Cgs_wenming@126.com
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PR ERR ST BNER L SE SR I8 XIEHSR

| 2 N — 1* . . 1 2 N
B4, mWk?, #il=", Diego Armando Pinzon Nunez', & H E* %k % 5°
Lo E TR GRBO haskREE2E R, B 430074
2. FEHLTRZE GRPO MBS fe22Re, I 430074;

3. PHALR KGR = M S =, #h%, 710069

il TR A7 T A AE G P T B L2 31 T )2
(I ORTE o e 78 5 BH 3t DXt 2 v 38 v, {EL T3P )
A5 oA ANy, HL e Al 2 Pl R A B S T
JETRITHIZ 5 F 5 Dk T 418 1 AR 22 BT 9 T 1 45
HH PRI o e R LS M LA 3%, Lt 22 v il 1 A 1 2 B
FC R PR R 5 BE NS 2 ANl L b 36 BRAY o 8 4% ) 7
A RS0 AR SCAV LA 78 255 BT S 8 X B BT B
JEEUARETETX, W% & KL E 29 DA
HVEA ORI EZEA YT, RGHEIT Se 45 E
SEEL Se BRI SESE AN UL,
(YERPFA A A G LR T« R

o BOGUAE N E, Hhmmcs . s BRA
PRI R O R R R A, A A TR
FEFRE AT, Q2T Se 76E L Niv As Ml Cr 2 &
FIEM, 5 Zn, Cd M Pb 2B EAMK, Se 5 Cd
BoR—EWFEPUER; Q)i kDY AP,
B 75 5% BH b X2 A il T2 2 DABR /A A6 4 45 6 R3S 0
T, FREE. GHLEGIREMIRZ, R E N2
A T RS B BRI v DL B YRR R AN
150 AN SCONIRAN N TR B PU 28 BH Hb X 5 025 A il 5
& JEAH D PE RO T B S A AT b B A P B R R
TR RS HE T Hh SRt 2 i85 7 .



B R 200 18 TR S ST 0 705
CEE 19 FERELUS SRS -
kA XFEETIERITRIEE RUEMAR

Bk, £7

1. SR RIS TR, 5B, 550025;
2. HEEFEBHLERL T FTET FREE RS [ K s =, 5iFH, 550081

K (Hg) —MAHMNESE R, LEEL
IRAF LA DIA G, IR (MeHg) M8 Mo
A A ARG K BT B o IR PR B R s 4R R ), L
TR TSR AR XN A AL i 2 % 1Y) 2 2k IR
P B SR 32 53 A A0 AL AR G 59 1) V8 e W R LI, K
IR TP RSB EIES), CIERCY A ™ &Yy
P, R IEAREY He &8 Bmlbr. AT
B A A A T AR A A R R ORI D E
NG, R A R IF K15 R RME ST, PR
AW (B SRR, TR A W BB A K TR oM AL
B, FELRWT: (1) ik 20 wkys Y fE H I R
TIEERAE TS, SRR, AEWRI TR
FH (A48 B2 200 R 8 38 HLARSOE » A T B4, s 4k
KRR IR I R 32.0%, T3 &R+
T ok LU FRAIG 51.4% 0 P A 1R 57 88 M 00 Yl 7 ZKORE: A

TR A SR LR R e, R AEMIRBE
MR PR T o RIS, SO0 2 PR R E AF LX) B 4138
hn 6.34%, FEHIN 10.2%, 2B EEAL I Nt fg
PEFE AR = . (2) @i B2 ah A e, X
SR ERAT I i P B AN S LB I N S R AR
WIREAT AL, 3 AP R AR IR HLER . 22
DRI EARLE 10 ~ 40 pm 2 [7], Hh 95%LL B2k
YRR AR <20 pme AR KA L L
Z AL, NIR R BHFE AL T 456 a7, FB o AR R kL
AT B QARG R W2 AL, AT 5 K
R B o AEP kR )-OH. -COOH. -CHO L\ K&
i 2% 1 1 3 K WP BE ) o i N L I AR
i R TH W PR R B 1 B SA AL B D A, RS IBE XS SR 1
W BtE,  [RIEE, NG H i AR 1 sk W B Fe SA4K
YLLK S AR A Bt ok .

BT H A B AR TS YR B 5 55 R 15 R LR A B B L (2018YFD0800602)
SHEE T AR (19955, WA, WM. KisdHHEBERIEH. E-mail: huyanxinl102@126.com
EEEERIA: 27 (1981-), BTG, WIFUJ7M: REHEE RS, E-mail: liping@mail.gyig.ac.cn



