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Abstract: Mercury (Hg) is a global pollutant which has been listed by the United Nations Environment Programme focusing on
control. Vegetation is a foundational link between atmosphere and pedosphere, and plays an important role in global Hg cycles.
Currently, vegetation has been regarded as the important global sink of atmospheric Hg. However, the distinct knowledge gaps in
Hg cycling among interface of air-vegetation-soil, and Hg distribution, sources, transformation and their biogeochemical
mechanisms in vegetation components, lead to the current global Hg models with the poor parameterization schemes of vegetation
related Hg processes. These largely restrain the comprehensive quantification of the vegetation sink for atmospheric Hg across the
globe. Recently, the quickly developing Hg isotopic chemistry, HR-XANES/micro-XANES, and micro meteorological mercury
flux observation technology provides a new insight in understanding the interface Hg biogeochemical processes among vegetation-
soil-air surfaces, and assessing Hg sources and transformation and translocation in vegetations, specifically in forest ecosystems.
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TR A 2 R R B BR AL 2 R R S 5 P 4099

1 ORJE FEIBRSCTE B Bk 75 G )

IR S — B B PR AR SR A IR BT S e, JL H LU
BORFEVE SRR P ORTEREYH T LR KT
i, PR e 2R v Gl B PR OR A7 7R L BB T R B
% W K 75 Y (Clarkson, 1993; Stein ez al., 19965
Lucotte ez al., 1999). HERIRE T,k FZ# K
Ly b BRI b 5T 4 3 9 Bl A5 DA R OR TS A 2 AT S
FI kR Z AR R, DL A A XAk 58/ K
PRHET R AR DORE , #E 100 7E R A B AT 2K AEY)
Ho Bk Ak % 6 3 (Pirrone et al., 2010 ; 1 3 5k 25 |
2011, 2013; Streets et al., 2011; Agnan et al.,
2016 ) . AH Tl 5 i LA 200 35 i A S 3 3 R <
AR, AL T B ARIREE N 19 4 Rk o & - 2%
T A B A R B =R R, 2 I O R
BBk 0 Tl K B4R R VE IS, &Y
TOR B 5 g P R AT 1 780 ABE TS
3000 2 N B . 5oR B9 B 98 3R BT, 42 00 4 0 AR R
AR BB SX A ILE T RE AW
(Zhang er al., 2021) , VL £ H K #] , & F £
316 500~637 200 4 Hi A= JL Z 8 W, 3 WY 28 O
1k 25 8742 %€ ot ( Grandjean et al., 2012).

R AL AT B 58 1 A= ) B L 08 RE AR R
PEAT KPR B I AL a1 AR BR PR R 75 3% . th T4
R ) BEAL 2 L R FE R R LIRS

A
4400(450%)

[ 1%
EHLLIE: 150 000(15%)

WRLE: 800 000

B XA, KAE B B A AT 55 0.5~1.5 4F (Shah er
al., 2021) .21 it 22 80 4E AR FE Ik W 5 b 35 1Y I A oF
g8 R, B 7 B A N R T5 e i A b ORI 5
5 Hiy DX I 9 S R R B A TR
2 AUEE U K 7 SRR A T U R S R A
N A2 A B 5 N0 3 3l HE R oK 48 RARCK IR B i
8 J5 TR AR 3 2K A b JR 3 A SR T G 1
5 K (Khalizov et al., 2003; Selin ez al., 2008;
UNEP, 2013) . # b F Tk % 4y /i, 4 17 2 2R KR
IR F YU B 2 2 FF & 3~4 % (Khalizov ef al.
2003 ; Selin er al., 2008 ; UNEP, 2013 ; Streets et
al., 2017) ; # 1k 3] 2010 4, AN 236 3h ) K < 4HE
it T 33.6 J7 M, M 12.3~15.6 J5 i ) 5K ¥ L
2 bl M A= A R G0, A OR U R iE AW VE (Streets
et al., 2017 ) , 4= BK I If & ™ UR 1) R 15 Y2 T8 #
Xof 24 i R 7 b 3R 45 B2 1 23S 4 il i S i R,
B A B BR BT R £ 5 A9 (2018 4F 42 Bk R TEAL 4
)R AT T BT R AL (B D). Y A Bk R
R, HE S R A B OR I 6% DL BEOR E K
(299577 W) ¥ 7 R PEIR Z (29 31.3 T3 ) , KX
K B /N (2 4 400 W) 5 42 BR 1) R AR B R ik 2y
8 000 M /4F , Tfij b UL F& 24 2k 7 400 M /4F 5 Hovfr | 42
Bk PE HE L 29 3 400 M /4E T 3 2 KRV E Y
3 800 M /4, N 1% 3l ok HE 2 2 500 0 /4, M o
o B R E AR L HE 2 2 100 B /AR A B K

Hg ¥ HER
ViREZEEE 3400
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Fig.1 Modified by updated global Hg budget showing the anthropogenic impact on the Hg cycle since the preanthropogenic
period (prior to 1450 AD) (Outridge ez al., 2018)
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ULy 3 600 M /4F 5 Tk 5 sy LA K 20 38 fin A
R BN 5 R KR B HE R T R S Tl Ay
B B Th 8 T 2~4 f% , 1 1 R Bl b R 0 A i B S
17+ ( UNEP, 2018). 8k 1M, H H X A6 8% 4 & R4
R KA VEAL 56 F AT AF 10 AR KA1 e

2 FE BT AR R Bl 0RO Y e R 2R
ORI

B R R AE KA S R 0 A A
BRORAEY IR FTEAR P E 2 LR ENM
B 20 4 TOAEARR DR M AE B RGRI AW
Hby 35K Ak 27 2ok BRI 9T — R Bl b A A AR G OR 18 B F
FWELGEIE T MZ— R ah 7ETRKRE
=BT B B R IE S e A B B SR B B 5 O 2 4E Sk
oK IRV 28 7 B A 7 e AR N T Y e R e o B

RO, S RE8METREREM, -
HErh iy R PR BOAR Wl AR SR B e iz M )
19 4l 41 (Lindberg er al., 1979; Bishop et al.,
1998; Leonard et al., 1998). Al , 191 % 7R Ay 1l
BRA 27 B AU A B 1A S R AU ok (HE ) 9 I
TA Ay B s AR W e I Y i, T 2 s R K
YT . aFELm B B HR BATEN b
B H A8 i R H o iR il 21 KA 58 (Hanson er
al., 1995;Gbor et al., 2006; Shetty et al., 2008). it
AR Bl A R L G A E R AL R 3 B R AR B 5
U P e S 5 0 T 2 S R B A B b |
W H Aok EEOkR A T R R Y
Hg" (Obrist et al., 2018; Wang et al., 2021; Zhou
and Obrist, 2021). KR M 53 95% LA F 2y He's
R B I A o WCRD O A A T A 2ok B ey, Rl e i
AL AR ECH R LA ZE AR fLE R SRR
K ) Hg' (Stamenkovic and Gustin, 2009; Ar-
nold ez al., 2018; Wang et al., 2021). A 1t , KX
w1 R AT 3E o A WS A T DR AR
ARG, FET 5 W 42 BR R 1 2 ) b 3K AR 22 90 BE

BT Ry BUORCEE (W 5, AR SCHE AT 1Y A
BA 5 1 [ Sonke # #2 0F 5¢ A1 BA 34 K& B - AH B %
e KA H AU BR T st XK K AR &
AR Ak ) EE K B ) 2 — T HL A i AR R A
B R G R TG G KRR 2 Tt 19 S &R (Fu et
al., 2016a, 2019 ; Jiskra ez al., 2018). &% i 19 BF
U0 K WY, 4 BRI T UK I AR 46 5 00 AR B T
B S VKR g5 XK R Hg' ok TR Bk 2

oK PEAH EE UK IR 3B 48 1 A oK bR E RS i T — A
YL (Wang et al., 2020b). It #b , Obrist et al.
(2017) % % T Nature [ #F 58 U0 4 55, & 50 AH B
XF R Hg” i W I8 2 b B b X R 35 g i1y A
AARER RUBET 55, BRAR A LA UA T W) ok TR Y B
X KA H #3281 000~1 200 Wi R % 4k F + 5
(Wang et al., 2016;Zhou and Obrist, 2021) ,iX #H 24
T AR N R IR K ROKR AR B HE & 1Y 50%0~60%
(UNEP, 2018). 4Bk 2 J= 13 60 0 YRR I T
B i IR KR H Ja I TTRE 405 2, 4l B 2 3K
Bl A BRE R IX R 2 Ok A5 ] o A A% D R
(Wang et al., 2019; Srivastava et al., 2020; B K55,
20215 — 5, 2021) A% G¢ A 3 T 5 2 R e LI
WF 58N A 18 U0 2 + 3R 1) 8 2Ok R (Lindberg er
al., 1995, 2007;Blackwell and Driscoll, 2015) ,{H it
T Z ARG G B RY KR IR 2R A B 5 R A A R R S
Hg' (% 5 SRS TH 2007 00 8 B2, 3l K4 1 4 Bkoik
A Wy b sk A 2= 0 PR AR A A TR L 2R B TR A
iR R AE S R G KA HE VIR AR B
e AT 5 o8> NG & el (I S P AN T S B T
BRoR 5T £ - 1) A B vl O 7B X — E ORI

3 K B PE AL R B ok T R Y AT 4
BR R A= Wy 3 R AR = 6 PRUE ST ME A5

H Al 27 R % A8 Bl ok A W Hb Bk AR 2 R
98 F AR DT 3 s iR

(1) AH Bl B o3 19 Ak 2 7 R AR B2 ok R 5T
FR A S WY I 00T A R, X B AU AR 3R R G A B b
BB 43 oK 1Y R R 00 AT R B, OR AR AE W) 4
TRy A G > >R > i o A
# (Blackwell ez al., 2014; Yang et al., 2017;
Wang et al., 2021 ;Zhou and Obrist, 2021 ; Zhou ez
al., 2021) . M Fr ok & i 32 KAOR & i V4R A%
o R 288 K A JRRAE 19 25 5 52 W (Liu er
al., 2021; Wang er al., 2021; Zhou and Obrist,
2021 ; Zhou et al., 2021) . Jz v 1 5K — & 43 4k 7K
W T 0 B2 T A A% s o5 — AR 3 ROk A B 2 AL
S5 K8 1 AR R 6 KRR 1 IR B (Kang er al., 2019
Wang et al., 2021; Zhou et al., 2021). % F K it
FRoR L Y BRI 3 U L Ok A T R L
RACHG" 5 i Ui 48 e A 50 FB S 2k 40 M 69 1% iy 22 AR
(Arnold er al., 2018; Wang er al., 2020c, 2021).
TR T B 2R W O R T e DR O R PR R B R
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fitt B 23 i A T E T e B9 B0 (Blackwell er
al., 2014; Yang et al., 2017; Wang et al., 2021;
Zhou and Obrist, 2021 ;Zhou et al., 2021). & K
i 58 e W1, 4 Kk A MRORE i M b 3 o B AE B R oK
258 1 200~1 950 i (Wang ez al., 2021).

(2) FE B 5 KAk 28 8 3 i R AR I
EEGRE M- RAOR sl i 2T
KAK & & 50 7 AR SRRV, B L2 52 e i 5
T L5 R RS E RAOR & &2 e B
+, HR AT RE B 5 O] R Y AE 4 i i (Ag-
nan et al., 2016; Zhu et al., 2016; Obrist et al.,
2018). R 2 BOW M &5 R o, M 7 - KRR I 2
e 3m R R R B i KRR HE L B TE R
JE I [E] B 2= 57 2 B ] K ARORETBOKR (1 3 R
R 4 ol e R R Y8 A AD Bk & 2= (Agnan et al.,
2016 ; Yuan et al., 2019; Wang e al., 2021). " Jy
] KPR A R AT e AT PRI ER IR D SE T
UUREAE I 38 % 2 09 oR A8 6 38 Js /R R OB i He”
Jo B PR @ I 2 240 B P S [ A Y R B
A MW IS e TR R He' 5 1 B i (Wang er
al., 2017a,2017b, 2021; Yuan et al., 2019). #&4k
M5, AR R e Rl RS
[ = N vl /S 1o e o T T L /Ny
N A UG SR - g v = O = 2 ) o N
2O R AE 10~15 ngeg 'a '; 7K M AR £E 30~
50 ngeg 'a'; W & W@ M Ak 7E 40~70 ngeg 'a!
( Wohlgemuth ez al., 2022 ; Zeng et al., 2022) .

(3) FR M R G2 KA K U0 5 0 9% W ok Uil
R B 3 R W L T 30 4F [ N Ak 22 R S8 AR AR
ARG RFORIUEHAT T R85 TAE.
PR A /A J7 BRAK T T ) 0K DT I i i KRR
M UL R B 2~4 f% T AE I ARGHT B 2R R AR X —
Lb 9 AT 35 5~10 7% 5 6 & ) 5 28 35 W oK DL % i 5t
1 Ll 5 e R A R R S R A OG, R B
O AH T sk R YE Ok DU R GE R R R
(=>70% ) EMIE Y VURE R A LS RS )G o
88 1E + 3 o (Fu et al., 2010, 2014, 2016b;
Wang et al., 2016, 2017b, 2021; Wright ez al.,
2016 ; Zhou and Obrist, 2021). & 4~ K K K 1 UL
K & 42w, Jo DL & W oKk DO R Gl B R 20
Sy ) N (e I S S N ZA NG S RN
A Bk 1 km X1 km g BE R B JE 9E W) R U RE )
Zir R T i o R S = 1 I/ I T T i

2y 4 1 200 Wi /AF, HOOE 70% (08 3% B ok U0 R Kk
A AE G /R R AR (Wang ez al., 2016).

HRAE R B O U T R S H
Xof AN [ 2 BUAF e 5 b 0 R i 52 i ok A KA )
G0 oR ok IR L o A 5 ORE AS B AL BIL A AT A
WURTE 2 KG 00 DF Al A Bl 6F 4 BROR A= W) M Bk Ak
P B B 5 e AT A AR AT 3 5 T ME AR
3 XS-#HHERTHmIBPHESELN
&l &~ F

o, R HG #E A M 2 & A A I
N, IF LM R JE 2 (Hg (D) ) F0E A2 7, SR T X
— OB 2 NS A BIL R AN B A T R T A R
53T R 9L g R W], Hg' Ak A il Hg (11) 7] 58 it
WL B 1 B B E AT OF A I He' 3 He (1) /Y %%
Ak S AR il ok AR, 0 He (1) [ He (11) 1 %% £k ¢ il A
i HE A W) oy T AR A = (Liu ez al., 2022) . 1 4b,
XTI Hg H R AR b iy AR SCHIL A R E
AN, B AR R T AR 5 O BOE i AR
A (Yuan et al., 2019). Hoyk , & Ak J5 09 oK 76 if
A U i A 22 B 25 T Ml OKR Y B L i M AT
oy Be ok A L H B A S R ORAE M R glh &
ZE LU R AL 2208 S AR S AR D R b s S 5
HEMEYE SRS SR E N TS S KM
HELIR Y, BE X R TR A W) A A 1 3 B8 O B AR
b 557 A %8 0 (Laacouri er al., 2013
Manceau et al., 2015, 2018; Liu et al., 2021).
32 WM TEBIRE REREAREITZSEA
B

IR T A8 AR A ok ok IR 5 I RS A A KL A Y
AR5 KB H TR 4 3K AR MR B AR b O 2 AR
0 B Al DR 22 AR K, M2 100~3 200 Wi /4R A 4
(Wang et al., 2021). & B3 Ak 5152 22 0 J5E D5 A 9
D5 T s — &, ST 22 B A AT HOR TR E R 2
BOR A MR oR & i, 08 AR RO [F] 43 2 KA [
TR R AR R A R 22 AR O 2, 2 i SOk Ak
TH YRR SR S B RCE AR Y Se B v Ok, HARER AR
fig , FE AL E S WO r iR 5 00 2
MR GE AR A W) 5 K I AT 0 I AV 2R b 11 8
P 8 M BE = (Frescholtz et al., 2003; Wang et al.,
2012, 2020c, 2021;Zhou and Obrist, 2021). F-HA 1Y
WF 52N AR ok ok AT B 88 WK (Lindberg er
al., 1979; Bishop e al., 1998;Leonard et al., 1998;
Pereira et al., 2005; Cui et al., 2014; Luo et al.,
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2016) , SR T $5c 35 19 B 98 0N g AR v SR AT RE A 32 LG
il J2& ok [ o R WUk I B 1 OR L OR Al A ik
300 W /4E K R Hg' 7 A 7 MR (Zhou et al.,
2021). Bz, T A B AR 0 6 R VR I LA RS
BE AL ASTE L b3 VAR AT A7 78 3R B9 AN 1 o 1
33 £HBEHASKILEEXLTHEEFEERKA
W E M

H 15 B 52 DA Sl 2R R V& 9 oK 0 R G AT R
R 2% 2R MROHE B B9 KR H UL R e, LR R 2
Rk TGS R e R R EERA T
F R R, AR AR At 4 43 X6 R R H” 1 W i v] 22
WA T SR S AR R A DG 58 3 W1 A R 1% A i
PSP RE I RS2 & Mar . — 2, MR R Ay KR
Hg' N5 40k A Fk 24 B i KA, RIS 7
2 R . B HE A OR (R AR R B8 N 2
Y 7R ) AT 4RI 2 5EE )2 O e Il s e ol R
K G, i 23 1) A B KR B G % 1% i (St Louis e
al., 2001, 2019; Wang er al., 2021). — & , F§ #k
Rgrp HAMh R SR UM A & He LR % %
14 R J5T T A 0 9 R A AR PR CEE E  rh R OR L
B e ST o TR P =T B N e
#r ok AH fie 3 BIF 5 2% B O )2 IR A R Bk BE T ke K
Ao Hg", i 2 B A= A W 6 A R B B S B A
Rl S T = < W Sl U 5 UL T i N~ 7.4
W (Wang ez al., 2020c). I &b, & 857 WF 5% % B 7
B A A B KR H E (6304 315 M /4F ) #H 24
T4 BRUR Y5 W oK UL Rl & 1) 50% A 47 (Wang
et al., 2020c) , T 4§ B9 4= Bk 7R 4= 9 Hh BR 1k 2
B i A R B A R R

FEBE R 6 A B IE 09O 52, A Y ar &
WO A Bk ook E O B8 41 GEOS - Chem |
GRAHM ., CAM-Chem if 5 84 7€ fifi 1 4= & R 4
PR R W B A7 7 A S T AR T A ML R R E T
RO R RCE M R 1T U R R LR 2
( Smith-Downey ef al., 2010; St Louis et al.,
2019) . W #R X 5 A w5 Wl K RFE AN K Bl
G/ i NG s o L OO Sl NI DTl W o RE R
HoER AL B OE AN G B, H AT JL
- BF AR 4 BRGR A= W b Bk Ak 2 05 FR R R 34 af
DL & W 25 0% 3 4 BR A B K AR IC B STk, oA
fig & Ak AN W) A Bk 2R R W L A B S B0 A
25 B A AR Ak 6 4 Bk OR 06 25 1 52w AR

4 ZrER N ZERRG 8 B
B oK A= W) i BR AL = 10 PR BIF 5T 04 X 4R
i1 AL

1% G5 HE B R AR ) b BR AL 2% 10 35 BF 5 2 )
R AEAR B i A 2R N e, JC T R AR G Y A=
Py 3t BRAL 273 AR T AT 45 R B 55 1 BR AL 7 BT HR B
T3 B BT B, O O Y i AH ST T ME s A T AL

T [ 25 A G R TR B R 2 45 i v H
i TR R R A BT IR B A R R B E 2 e Al
FaE ¥ oA LA R AL TR 0y T B L P BAT e AR
D5 A D M S S0 SRR AL 8] 25 58 S BRI
fift A7 52 2% B AR P ORIE S R iR ) TR R
T AF R B A = BB 1 20 B R X0 2T 1 W A R
(HR-XANES) 5 micro-XANES fy P % f2 | fifi
£ 2 B8 I A K I AT B 4 M 25 A b 4 8 B P
#4345 (Manceau et al., 2018; Wang et al., 2020a,
2022b, 2022¢). I 4F A7 5 & F ] HR-XANES *f F
RAELFIBRIAE Y 0 R W5, & BUAE 4 i e o R
53 K 72 LA K i AL R A7 A, H OO DS ok 1k
& W A 7E (Manceau et al., 2018; Wang et al.,
2022b). H AT i A 5 T7 AL BN R IE 35 73 A FRAE
B8 [7) 25 40 S 3 R S ik e i — X R B A3 Ty ke 2 S

LR, 3T A O PR e 1) oR B E TR 6, 3R 7 B 4
AR, e 75 A W) b 3K Ak 2 2 R v 8 oK [R)A 2R 43 1 R
SRS TR0 BRI i Y R 5 A AR ) Ml sk Al 2 i AR
BCR AT RE R AR SO A =R R IR R
MAFILR ORFEM RN =g MR R FAR
Jit i 48 (MDF ) | a5 2[R A7 28 A ot & 23 18 (Odd -
MIF ) 148 B 7] 42 3% AE it 42t 20 48 (Even-MIF) . 1% Fii
WA RS, iR Wik < H' W9 5d AE
—2.8%0 [ oK W) 57 3R o £ 4318 (L) 8% "Hg oy 4 ) , it
e T At K 2 B5OK Az 1 Hb Bk Ak 27 3k B 19 53 18 (De-
mers et al., 2013; Enrico ez al., 2016; Zheng et al.,
2016; Wang et al., 2017a, 2019) ; X It 48 9% fig 75 K
otk R AL 2R A R AE Y P S 4E B R R AR A
B AR GOK I A Wy b 3K AL 7 16 3 LA (Fu et al.,
2016a, 2019). B A7 R AF BT & 018 EH 5 &=
KA 7R A A TS FEAH G, 02 7 B B 7K ITE e R I ok Y
AR T8 205 R AR, 2R 8 v ts HUA /D B0y A= b ek Ak
SRSl R A ERAEE | i O o (| e i
i1 5 BA i 3 #2 (Bergquist and Blum, 2007 ; Zheng
and Hintelmann, 2009, 2010;Chen ez al., 2012 ;Kri-
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tee et al., 2018;Yuan et al., 2022). W4k, 7€ bl # 2E
BRG W, RARWITE WY R UTRE 3L
JotJ2 A v o N S YRR TR A S o o S B A
JhURE 1 oK [R] A7 R 2 G SCRRAE L OE 2 i T O
TR 2R S L OR R 3R A A R A s B Bl AR
SRGETRIEE THREAIREYEZETA .
AN BCG A k 1 oi aE EOULI R, Sy B
RTEAERRG R E Loy I8 & 4t 7O 8 52
BRI R R 2RI R By i, AT R
A7 oK 38 I A 7 ik 32 A I S vE (MBR) A
ith 7 e AR R (REA) AR LG T 1% 48 3 it 46 /40
FE 5 BT R E AR A AT R s (1) TS
R G R R, HA SRRy A ) RS I
LR & N B R S Y NS SRS G R N )
lia] JRUBE e I 6] 43 B % 0 OR e el i, W E AR S T
T e L 445 2R A AR SR 5 (2) S 0 % e RO 4% 3
BEARA T I X B B R BR A, > T
1% ¢ 38 R % A AR 48 SR AR A Ok 1Y I AL 3l (Som-
mar el al., 2013a, 2013b, 2020; Zhu et al.,
2015a, 2015b) . & T RC R 24 0k 10 R i i W %
WY, A2 R G R i R HE U Rl i L 0 V&
oK UL R ey 1~2 48, 31X 36 W] 4% 48 1Y 2% AR T F%
T UL T RE ARG T AR AR A 2 R G OR R UL
i 1 (Obrist ez al., 2021 ; Wang et al., 2022a).
WA R 28 4 ok A A 38 M R R4 1 i
) 2 45 AR 5 1k 1) 1 38 SCR , BE Ry i — 20 i D 24
AR AR AR 2 3R G0 R (19 A ) b BR Ak 27 116 2R 04 0F 53 4
SSUHR AR R R AR Y BT AL AR L [ D R B R OR
6] 57 F 78 B B AR, AT LA SE B AR 4 i R AR o B S
g5 AR RS 43 T A 22 2 U il BT, A R
T3 WL A A 2, 52 IR )2 O AT AR I v o ) 4R
A 5 K TR A5 28 4 AL 34 7 R b B K J5 356
R I A% 43 e i R R G 0 UL e AR G R
AL 2 s BR AR, AT RIS A B R R
e N 8] 73 B A8 il B sS4 LA IR RE SE AR S R G
SR N VA B ORI~ A v e =1 S K VA
F U T A )R T S B A Wy M Bk Ak A R AR
F 9 RUBE /Y oK [A) 67 2% 41 B 7% A0 RR AIE |, RE 68 17 i &
F My S WA Bl 0 DR ARCER B TP ORI B B 52 R L 4R T
YR AR AR R G0 R AR W b R b 2 00 R R AR 1 I

5 B4

L LTI MBS 42 BROR AUE 2RI il T

RAAE B Y R S e i e B W A 2P OR 1Y
I3 A R UR S 1T R AL AR AN W A TR g I ik
JE 4x BRAE R0 RAUOR T E B Ly T AT B9 A BROKR
A ) M R A 27 A B AR Y 1A i S A B R AR B Y T
HK Bl Ak L 4 T i AT 43 BROR AR ) 3t BR AL S R
P 14 S5 B - T S0 AT R B % B9 [R] A5 B oK TR
EIN SN B7 TR S URIEs P N T =
o g T DA RN A 4 BROR A W) M BR AR S 0 3 R Y
R REE T B 5 Rk T %
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