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Mercury Speciation, Distribution, pnd Potential Sourées in Surface Waters of .the
P . . N ESF A . - !

Yangtze and Yellow River Source /Basins of Tibetan Plateau During Wet Season

LIU Nan-tao' ; WUFei?, YUAN Wei®, WANG Xun® , WANG Ding-yoiig' - *

(1. College of Resources ‘and Environment, Southwest University, Cholr-lgqing 400715, China; 2. State Key Laboratory of Environmental Geochemistry, Institute of
Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China; 3. Chongging Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)
Abstract; To understand the mercury (Hg) biogeochemical cycle in alpine regions under global warming, it is critical to identify the distribution and sources of Hg in aquatic
ecosystems of the Tibet Plateau. The spatial distribution pattern and potential sources of Hg species including total mercury (THg) , particulate mercury (PHg) , and dissolved
mercury (DHg) were investigated in surface waters of the Yangtze and Yellow River source basins during the wet season. The results showed that average p(DHg) in surface
water of the Yangtze and Yellow River source basins were comparable [ (2.96 +1.26) ng+L™" and (2.47 +0.83) ng-L ™", respectively |, whereas the average p( THg)
[(10.69 +11.14) ng+L™"] and p(PHg) [ (8.46 +11.41) ng-L™"] in the source basin of the Yangtze River were significantly higher than that in surface water of the
Yellow River source basin [ (3.37 £2.03) ng+L ™" and (1.13 £1.02) ng-L ™", respectively]. It is worth noting that the ecological risk of Hg in the study area was limited
because of low Hg concentration and methylation level. In addition, the correlation analysis illustrated that the THg was mainly concentrated by PHg in the source basin of the
Yangtze River. Specifically, the concentration variations in Hg were mainly affected by the input of glacier meltwater, soil erosion, and precipitation. By contrast, the main
species of Hg in the source basin of the Yellow River was DHg, the distribution pattern of which was mainly controlled by DOC. Spatially, a significant negative correlation was
found between p( PHg) and longitude in the source hasin of the Yangtze River (R* =0.46, P <0.01). The spatial distribution differences of river slope and soil erosion
intensity were identified as the key factors leading to the decreasing trend of p( PHg) and p(THg) along the river flow in the source basin of the Yangize River. The results of
the PMF model further demonstrated that in the surface waters of the source regions of the Yangtze and Yellow Rivers, 51.4% of Hg derived from long-distance atmospheric

deposition,, 38.8% from erosion of soil rock or sediment via stream flow, and 9. 7% from soil runoff or seepage input.

Key words: Three Rivers Source region; mercury concentration; spatial distribution; species characteristic; source analysis
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Fig. 1 Distribution of sampling sites and annual precipitation in study area
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Table 1  Description of sampling sites in the Yangtze River
and Yellow River source basins
W g5 RE/() HE/() Bh/m HFKIAE
S1 101. 44 35.22 3841 O - F
2 98.13 34. 85 4307 wn
S3 97.92 35.11 4226 Al
R S4 97. 84 34.25 4675 U - FA
S5 97.83 35.03 4233 NE
S6 97.70 35.06 4235 bl
s7 97. 61 35.02 4238 WA
S8 97.20 33.85 4398 T AR
$9 96. 69 33.12 4306 VR - At
SI0 95.88  33.70 4089 g
st 9546 | 3379 422l [T
sz 6571 3433 4362 S
sz 953710 3453 4135" ) i
KT | S14 3'94. 94 34.85 42045 | Sk
S15 (7 93. 9'3 35.22 4360 VT d
Si61, 93.30 3531 absgy | @’{ﬁ
¢S 0289 3473 41713 R
| USIB | 4@92.44 "M 34.28 4479 - WA =
92.06  33.69 4631 lEE

" 819

FHTREGR AR YRR BUE (R IU L 2 )65, PFA) R
FERRAAR (Y 78 5200 2 AT T 7™ A% M T k. LAk
MIBAEINT . 45 U R oA 100% 2 Tk
W (HCL: HNO, = 1:3 f&fULL) J5, & TR k-
DL 120°C A 12 b, Bl FH 8 267K 6 ¥ 5% B8 T oK
B MR T 65°C N 24 b BiAs (3L B S5 Rk
RAEVE T IFRIT 25% WS 12 h, BUH
AR PEEE BT Db 480°C IR 1.5 h. Rk
ZHT, X IR A IS [ SR A 2 A R A1 S5 T A Y
T AR R AT R AU A 4 Jm A5 e, A5 1
B IR BIRAFEZR 7] HI TR R .

KA AR AR — M T I T8 FEi R
SRR, SRR A AV 2 ~ 3 YR, Bl R, R 8 U
250 mL KKE, BEJG AN 1 mL T 2588 4l 55 1 5% & ik
AR ARAT, T THg ¥ BE 590 2. X A F i 2
DHg AR 54 Jm vk B A KRR, T 0. 45 m JE R E
F7 3t U8, A U8 2 TR L U 4 SR 25 28 43 il P e 4l
AR 8 5 R ST PR 3 ok, K BB AE A T 250 mL
R e, IR L mL T2 2l Eh iR 25 kOB

-

TRARAE. 005 2 B 1 i 7 4 Jim RN i 1 A Pk
(dissolved organic carbon, DOC) ¥ FE (Y 7K #£ (40 mL)
fAF TAZR AP P, 7E 4°CAGR T B LRAT.
1.3 HEAIE

THg F1 DHg ¥ & il 72 5k FH BrCl % 4k-SnCl,
BJR-RAREE & E- IR EKFT-BIE IS
1 ( CVAFS, Brooks Rand Model 1), 1% 7 4 H R
40,02 ng- L0 BRI 5 A5 R A - e REHT 12
h, FZKAEEH I A K AR R 0. 5% 11 BrCl (5T 5 735X
H25% ), FESINERT 20 min [7] 7K BE HOIN A BT 44
A 25% 1Y NH,OH -HC1 LI R 2 4319 BeCl, BE S
FH T & 73080 20% 9 SnCl, ¥ He?* ik J5 o <4 Hy'
Frim Tt SRR, B a A IR T2 ISR AL A 7
T5E. D2 1 A v, AR 5 A% SR 25 11, AT I
B BRI TR A 45 7k AT 5 4 L, R 10
ARESIE R VRE N 1 ng- L™ B4 S RBTRT T
(GSBOT-1274-2000) |, 1~ R 4e%5 FUAI 1A PATHE
. BRI R TR T 9596 ~ 105% , AN F
0. 1 ng- L~/ BLAN ALK HEAT T 52 47 I DLk A
R 3 245 S G 22N 5% , B A B T v
JEE 22 SR ME R R S RS Lk . PHg e o)
T 1 DHE I BIAZER o (PHE),=p (THET

Al d

-p(DHg) J¢*' e

K FHAEES AR T ¥ (ICP-MS, Agilent-7900 )
M%E Cr. Ni, Cu. Zn. As, (fd\ Pb, Co, Sr, Ag. Ba,
TLFN U A . LR B8 Sy BOR G 0fl v aod 8 7K
FE 15 mL(EERTIEATHE B ) | I 45 88 1R B gAY
A i VS VR A et 4 i v B R A 0 L 0 e A
o ARANRE SN 2 FAE 1% HNO, 3 PEdEREAE , LI
BFAIEZS USSR AT 0. 1% . (X E BT, 4
B 10 AFESLIAE 1 YHREE A 10 mg- L™ (U E & @4
WEVE WK ( Multi-element Calibration Standard 2A) il 1
X SATRE S BRI RN 92% ~ 108% , AT
D2 P ESCHRE A 7 Al 25 /N T 5% . LAk, DOC R 3 iR
TOC 4» #r 4L (TOC-L, H & & #; & H R A
4 pg L) M5E.
| O

iEE A T 43 f# 15 ( positive matrix
factorization , PMF) ) FHAH 3¢ 4 F4 Al 25 5 [ %ot 22 4
AR HEA T 8 A DI 52 A AT T e R 7 AR 9T
K H PMF X 1 26 7K Hh ol i W 7 >R TR AT o S
FARRNAWT .

Xij = kangki te; (1)
A, X85 0 MEART R RWRE, g, AT5 gk
U XSS L AREA R BTHRAR  f, oRIR & E R
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A eﬂﬁﬁ%%%ﬁf@. PMF #5545 SCH 3R sREL Q
PATT S SR AL A A 4

O-ZZ() (2)

i=1j

K, o, W5 i /l\#ZIKEPE/\JE’/ AN E &, AN

EFERTHE N (3)
{ixMDL, ¢ < MDL
o; = 6 (3)
(Bxe¢)” + (MDL)*, ¢ > MDL

2o, B AR BRI 22, ¢ SR T 4 Ja S v
MDL 54 5 1 10 A8 L B, AR B 5% LA 4 )
SE 11 URZS MR BEA 1Y 3 8 hn R 22 1 0 T 4
f] MDL.

BEE S A EPA PMF 5.0 5 F)5 , B o 2eilik
BRI TRGHAT 2 G850, 454 9T X S ]
el TR IR 2 TR 00 3 LA A B B AR 1
m% 2t 30 WIEARERE , AT E T4 9 K

ﬁ/%jﬂwﬁﬁﬁf—33z@ﬁ%$ﬁ%
A, BAFi st S TRaE. 1, 4R o it

S B S5 R UMM = [ #005 Hh k Fy R i‘«]ﬁ(?_;

0.70° %%ED%UA* %Tﬁf“m 3 Al?%ﬁt‘}, 3';%\

fifp R S I KA BT A0 B4 L. EPA PMIFS. 0 2L (Y
BRI AR AT TE AR AL TR T UL SCHik[18 ]

AAFFE K B Excel2016 . Adobe illustrator CS6
Arcmapl0. 7 Fl SPSS25. 0 A58 4t i 53 B F I 36
2. AWEIER ST AEAS T G50 A ERL IR 2R Ty 22 53
X A ] DX RN [ 2 285 0 i ok B Y {0 A 7 (2
2E5 53015 SR N 53- BT B JR SR 5 53 B #R 35T
FIK IR I3 ATREAE B i R R

2 ZR5iTig

2.1 HFIK ORI EE 5B i FRAE

TEFAIH N, A5 Xl N T 36 K A v
p(THg) /v T 1.48 ~41.21 ng-L~" Z 0], F¥{H Ky
(8.00 +2.78)ng-L~". p(PHg) /> TL T i IR =
38.86 ng-L™' Z 0], 1 H (6.17 £40.06)
p(DHg) /1. 41 ~5.67 ng- L zlé] O}
PIE R (2. 78 1+ 1A 5 ) ngs L1 I (@/Hfﬂgfiim
R 3 A [7) 8 A R R v ﬁn%@zﬂ‘p’f |
Y THg' I PHg @fi’]ﬁ%%?ﬁﬂ/ﬁ%ﬂ@i%
R (P <0. 05, Hhr REAS T f, F IR ) TDHgﬁ&
FEFE 3 ﬁ%’éﬂfaﬁmﬁlﬂﬂﬁﬁﬁﬁﬁw >0. 05)

ng-L7".

o g #2 Z‘I‘Iiﬂz%k%iqimg DHg 71 PHg ;ﬁf'?!/,ng -4 ,
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