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Abstract; Mercury (Hg) is a global pollutant. Uptake of atmospheric Hg by foliage is considered to
be the major pathway for scavenging Hg from atmosphere. Currently, there are still knowledge gaps
in atmosphere-foliage flux exchange processes, and the ultimate fate of the Hg uptake by foliage.
Therefore, we used a single mercury (*” Hg’) labelling technique to characterize processes of
atmosphere-foliage Hg flux exchange, and distribution of absorbed Hg in the plants of rice (C,
plant) and maize (C, plant). Results shown that Hg uptake by plant was significantly correlated to

the atmospheric Hg concentration under the spike 0, 2, 5, and 10 ng-m**Hg" concentrations. In
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addition, the atmosphere-foliage Hg flux exchange exhibited a distinct diurnal variation, and much
higher uptake rates were observed during the daytime. Based on the relationship between the flux and
atmospheric Hg concentration, we calculated that the atmospheric Hg compensation point for corn
was 0.63 ng-m~ during daytime and 2.85 ng-m™ during nighttime, and for rice was 1.24 ng-m™
during daytime and 1.32 ng-m™ during nighttime, suggesting rice has higher ability of atmospheric
Hg accumulation. Both compensation points were significantly lower than domestic regional
atmospheric mercury concentration. Finally, we obtained the distribution data for the uptake Hg in
the plant organs. Both corn and rice exhibited that the uptake Hg was predominantly distributed in
the foliage (90.95% for corn, and 88.92% for rice) , followed by the stem (7.09% for corn, and
11.08% for rice) , and lowest in the root (1.96% for corn, and ~0 for rice). Our results indicate
that the vegetation in the farmland of China acts as an atmospheric Hg sink due to lower composition
point when compared to the atmospheric Hg concentration, and the transport of Hg through leaf-
stem-root is very difficult. Overall, it provides some insight into the estimation of Hg sink in eropland
ecosystems in China, and Hg transport and accumulation in the atmosphere-foliage-soil ecosystems.

Keywords : mercury isotope labelling, atmosphere-foliage, exchange flux, mercury distribution.
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1 SZEG P> ( Experimental section)
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Fig.1 A sketch map of tracing atmospherefoliage Hg exchange process using spike of **Hg’
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(HX 14 h, &8 10 W) , 315557 4 d AESLEL W N 5 ng-m 110 ng-m 71,55 1 h IS E &4ER
B MIRBEN 2 ng-m I, A4 FERHE 2 h, FFFIH Tekran 2500 152 25 AR R SRR . S
RES SR TR, WL A R 2 75 R R, LI 47 5 82 R/ IR1 A 6 h (ORURFERAR , & 42t
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) SR AR FR 47 107 ng MEFRIFRI 0.1—0.2 g AHPIFE ST 25 mL L@ T A 5 mL #2405 ,95 CF
KA 3 b, A 0.5 mL BrCl 843846, U8 24 h DUE, FAIIA 0.2 mL NH,OH-HCl 8 JR 24310 1K &
FERE 25 mL BGE & IS, A 48 7 0 4. 55 AR 1ICP-MS (36 FE LS A 7], 45 . Agilent
7700x ) 43 HTZAHPIRE > He 383, DAHGRA 58 MRS R 76 A ) A 2 19 43 A 2% Hg 1% 3R 1Ry
BHE] R 20 ms, DA S BRI AR 12007 75 B e AR R BR K 0.1 pgemL ™" A 1 ng-mL™" i NIST K
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PRUERAE NS I (SRM 3313, n=18) ,ICP-MS M3 F (3R 1 FrR ) 53R 19 ] HiiE — 8 R 1 2e #
HRIHRARE .
Fluxz[Hg]b—[HgL ()
AT
K, [He ], Ml YRS R (ng) , [ He], Ml s HBSEIK (ng) 5 Flux K HEY) K 138 il =,
IEMHFR R, FUEFRR TR A A A (m®) , T N &4 &40 E (h).

F1 RN R AERE 8T (SRM 3313,n=18)

Table 1 Comparison of isotopic measurements for the Hg standard solution (SRM3313, n=18)

198Hg/202Hg ZOOHg/ZOZHg 201Hg/202Hg 201 Hg/ZOOHg lgng/mng 198Hy201 Hg
SEmE 0.331 0.7782 0.4411 0.5668 0.4254 0.7506
PR A 0.3362 0.7762 0.4436 0.5716 0.4332 0.7579
FChRAEAR/ S0 1.016 0.997 1.006 1.008 1.018 1.010

S T FH B — SR A 2K (PP Hg ) I H € [ Isoflex 23 7] ( San Francisco, CA) [T FE SRR ARE R AH
& (GBW10020) , 151 R FE 94% F 109% 2. [8]. A5 L R 5K e B 1 S I 4. 0412 £0. 11 ng - m™ |
2.33+0.25 ng-m™ .5.23+0.20 ng-m " 1 10.3120.42 ng-m™.6 38 1 E PR PEARE I 22 < 1.08% . KSR
WEMAY Tekran 2537A 5 Tekran 2500 2 8] IS AR 45HE 90% Z 110%.

2 R 5178 (Results and discussion)

2.1 K IKAFN IR AT RA A e Bl ORI A A B

T K KFEI F X KA B WSO B U ] 2 s X b A PR R R AR B AR B R AR R T
JE BRI (P< 0.001, B 2) S5 AR TR, BIAT Y RAGREEN 2.5.10 ng-m 7B}, Bkt Rk
R A2 #3547 18 —0.01+0.06 ng'mfz'hf1 .=0.13+£0.17 ng-mfz-h715—0.38i0.17 ng'mfz-h*1 ST K ARG
R A a3 24331 —0.14+0.06 ng-m *h™"=0.53+0.24 ng-m >h™' & —1.51+0.62 ng-m *h~" . RAYAZ
i e 5 AR A A ST T R — 2, W0 Millhollen ™ AT 5T 2 BR, #E KSR E S 3.7 & 10 ng-m B}, 4 Fh
AR i (SN -28 ng-m *h™ % ~0.4 ng-m™h™".Stamenkovic *' FI A T/ UBAR 1O B 5T
5 H R AR R B 2 e 7 -0.03mgm >h™' £-0.51 ng-m >h™".

R R AR A DR S AR R B 2 B 3 IE A G OC R (B 3) . IR EOROR IR 3 5 5 KR
WP N SC RN ¥=-0.0568X+0.0356, R*=0.995; /KFFHMAN E RN ¥=-0.2321X+0.2886, R*=0.994.
Poissant ™ (AIF 5548 H B I R — 400K 19 28 el 5 24 R AR R E S IE M 6 X &R (P <0.001).
Stamenkovic = BF 5T % P04 KSR M 5T 1 ng-m” B, - F USRS 0.5 ng-m ™ h™ AR SK
YK FEM - BYAH RGN 0.23 ngem™>h™' |, F K} 0.06 ng-m>h AR KSGRIEE N 2.5.10 ngem ™’
B, TR R TR A I AL 3 (W R RASOR I B ) 43 3N 9.38% . 17.65% 55 16.70% ; 1 K ARG Wi
FL3RK 27.46% 52.46% 55 66.28% . iR R UL FEBAR K AORWEE T (2 ng-m™ )  FHPIWIBGR I g T
155, i bt KR AT (5—10 ng-m ™) AW & SR A RE S bl inas > 25 F Rk, ik i
TR M4 2R 5 KA SRR B IE AR O, AT AT R R AR RO SRR 2%, BETE /R KRR A TG YetRind >,

UEAh, & 2 i R BT R SOR M BE ) R R 281 S AR5 oh , CoAR /KA it oK i DT R i
TS IR B 25 T C Y EoKM i WERIER R, /KA W SR AR 1938 it 2 oK 4 5. ¢
T C, 5 C AP KR & A8 1 BIRSE , BT AR T 28 IR 25 5. Du 2650 i I 6 Al g - K<
[F1] 7R () A8 438 i, & B CL AW R O ULIE IR C AEWI Y 5 A5 22 47 Niu 250 (ORI 5E & B/ INZZ (CL R )
WS RS R A RE T ZE R T oK — 2B R T 2R I R R RO SR BT BE S I A R AL A
it 6 G, i AL SR X C M B AR R AOR MRS R T C A 152 . LA, i R & SR Y g
WS FLAR B R I 2 00 S A 40 L B A i 1 2 S A



34 REEIR A B— IR 3 7R BR R AG AR AVE M oR 1 S e i 7 423

ﬂf{ﬁmﬁ

Simulated air Hg concentration/(ng-m>)
=
T

Simulated air Hg concentration/(ng-m )

—s— 2 CK —~C-- Hfi# Plant [ Mm% Dark

w
=4
=4

[=%

1
s 250
250

200 200

150 150

100

—_
(=4
S

50

W
=
T

HgT in 1 h at the outlet of the chamber/(pg-h™")

SOy
o %
Q=
R
o %
SN
HgT in 1 h at the outlet of the chamber/(pg-h™!
S
T
<
iy

Corn Rice

2 BEIRSURMEE T (a: FOK, b KHE )il S N i B S BOR AT (e 2K, d . KFF)
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chamber under different air Hg concentrations (a, b)
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PRFIAE ) 7R (14 10 360 i 43RS K8 T R) (1 3) AEAR AT, FEORAEIR R SRR (0.2 ng-m ™)
BRI BEHOR , T 5 nge m™ B BEAR W IR BEHOR , 76 10 ng-m 7 54T, 2B SR A W e s 46 i Ay
FIR 1 46.6% . MK REAER IR FORMREE 7 2.5 .10 ng-m ™ B2 BN IBCR S 95K , (B IR ISGE 53
SR R TR 46:9% (41.0% 5 44.5% AH I STk 3R B KA AR B I 7 o3 ) 38 o 28 #7761 Bl 1) s
75+ Poissant %5 B 7S & BB - A (A FOR UTRE i (-0.42+0.08 ng-m™h™") i THi L (-0.37=
0.02 ng-m™>h™") . Luo %> A BIF 5 2% B Th FE A 1A IR R A 1T IR 38 o 2 1 T8 I, 4 [P o R B R 13 o
TR SR T e AR A R T g S e 1 I IRSOR B AS [R) 38 A2 11 R A e Z8 B VR 0, LT
AR, B Al i AL AR R B AR AR A R AL A R BRI, IER RS AL
W] e E MR AT R, RALE A O Rl i B K FIER LR XAl g
SR FE S AR R M AU 2 25 5 174 2 R A
2.3 PRI AME

S AR B ER TICOR (0 ng-m™) S5, KM 7 S BEUD R OR (K] 4) BRI KRR
TR N 2.11£0.59 pgem™>h™" R 1.25£0.72 pg-m >h™" ; Mi/KRGH KK 21.18+4.66 pg-m >h™",
M [k 7.53+3.47 pg-m >h™".Graydon 453 it 8 IR [R5 2 AR5 K DTG 1Y) oK 23 F 0Tl 2o G804 A
MR BRI 2 I, AERR AR R, R TG A IR, R A B 0E 23 T L AA
PR, TR A R BEHOR M U KRN 10 ng-m™ N UTREE AT 0.4% , 111 7K F (1) B JICGH HE
R 1% X RS R AORM R 3 T BERT, HAA ot 1ok 23 SR BRI R B RS A i R BEOR , AN
IS RECRIREEA 56, 05+ HORWREE AR KR EE IR T 454G 21 A SR 55 25 W A 4 A K SRl
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Fu &7 AR5 R B LK A A R A AME2 A5 0.52 ngem ™, 7 E] 4 0.47 ng-m ™ i AHF 5T
TR RE KRB #ME S K 0.63 ng»m™, #1H] 2.85 ng-m ™ ; KFEH KN 1.24 ng-m™, B [A] N

1.32 ng-m™ (I 3) , ¥R THEMN

TSR X KARWE (1.5 ng-m ™) LR IL, B S KAEM H R

RARANL X HAR 256 28 TS5 5, Hanson 5V F IR M9 1 4 gk 5 KRA0ORM A #He
i, R IR ARKE Ky 9—20 ng-m™ B, £ 7E R (1 #ME £ 5 Graydon 55 0 i FT 3 £ 48 (1 7 1 00 58 3%
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PTRAME SR T 75 5 R SORK L. Poissant 5522 (57158 48 HH 052 KL A 5 48 AR AR 4 TR 14 M2 Ay
0.6 ng-m . 5EFAMEIAR B 7, A5 RAEBAR KR AORMREE T , A BEVLIN 2 /K ff | B K v Fr ok i B
JICICAT BEAY R R 2T 1 5 AR T S0 T AR AR KRS A AN BF A A SR S A T RS Lk
) AR AR IS SR G L B ARt T AE S T A IR R Luo 2514 A HIF 2T 45 HE AL T B kL 4 - FR 2R %
A 2SS TAE RS R, G — 4R A T BN ORI R 5 0.10+1.74 ng-m™h™' AR T ZAFA:
SR ARG I 0.95+1.85 ng-m >h™".
2.4 M WRIGR RN R 1Y 3 A FRAE

TPICR G, W Hg TERE IR T AR A3 FL AnEl 5 FTs . E ORI He A 90.95% 43 A7 1E it
FH,7.09% 3 A 2R R (1.96% ) 43 A5 TR v 5 K AeAR rb 5 A I 210345 fin 19> Hg , b
Fr oA LR 88.92% , 25 MO 11.08% AH I F# WF5E K AR AR ZE P Bk T 32 R0 M AR B A5 2 R i
e ] e O ARSI A k=R R R AR SR R R AR R AR S A — s HL B SR IR
BTk A MR AR AN A FTRER B X R AR B Cui 45 AOBIFSE & B KK A A 41 o
W )R, AR 98% 1Y SR AR RAEREMIAR TR, HEA T 7 1)7R DT 0.3% , 4N IE] 6 7R . Greger Sl i 7K 35 52
BRI 6 PR+ EBORARME 1) 3 156558 (0.17%—2.5% ) , H AT 2t BB (R A 2
RN A b 2. 855 AT ARSCHIFSY , AT I SRTEAR - 25 - 22 8] i) A% 4 ot A5 i FEIRIAE , 1] b 580 ) T 1%
18 A A AT R
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Fig.5 Distribution of **Hg in roots, stems, and leaves of the crops after exposure
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Fig.6 Distribution of ®Hg in roots, stems, and leaves of the crops after exposure in Hoagland solutions*’

3 28 ( Conclusions)

(1) A58 R B B B — R R R AR iC B AR, iF 98 & B C RIMIKFE S C HEH) 1 K R R I DT R
5 RAUR MR B 5 IE A 2 5 FRXT AR IAME S A RN 0.63 ng-m™ K [AH 2.85 ng-m ™ ; JKFEH
KA 1.24 ng-m™ ,REH 1.32 ngem™, B FANT T S X ORAORME | X B A AR B2 R A0R I
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(3) PIRRAAE R ARSI A o T A7 A v P AR, 1) 25 ARGE RS /b X B W AR e A 1
A DA S AR A5 sl e D e | B R oR )5 e A

AR A3 1 o AT AR P ORI 25 G i A O A e, A B R A T R G — R ORI A
s AN BE— 2R R R AR ICBOR B T AR B, rTREAT B TR TR R MR A S R G b A=
Pyt R ~A AR AL
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