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(p>0.05 in both the Begg and Egger test)
OD

*7T+,7—+4./0 1

“Nr— < 81+ % { .? et - 5
OV t 0123 4 Nr— < 81x+x { \V4 el
ef ' LV7 OP _E I (3 4 — " 8 S: <
0123 4 °° < o= - ., fgh
# % -/ % #0-.& ~ () %> 1234%67.
Noat | SRR oo

Cancer Incidence

Total 5 0.89 (0.82-0.95) 70.6

Male 3 0.98 (0.78-1.23) 66.8 0.049

Female 3 0.94 (0.86-1.03) 0 0.498
Cancer Death

Total 6 0.71 (0.64-0.79) 73.3 0.002

Male 4 0.56 (0.33-0.95) 83.0 0.001

Female 4 0.77 (0.63-0.94) 20.7 0.286
Leukemia Incidence

Total 5 0.89 (0.73-1.08) 0 0.545

Male 3 0.76 (0.44-1.32) 0 0.397

Female 4 1.17 (0.75-1.84) 0 0.971
Leukemia Death

Total 4 0.84 (0.71-0.99) 0 0.926

Male 3 1.13 (0.34-3.78) 57.3 0.096

Female 3 1.26 (0.62-2.57) 0 0.832
Non-Hodgkin Lymphoma Incidence

Total 4 0.94 (0.80-1.11) 0 0.781

Male 2 0.89 (0.53-1.48) 0 0.831

Female 2 1.73 (0.86-3.49) 46.0 0.173
Non-Hodgkin Lymphoma Death

Total 3 0.96 (0.66-1.39) 66.6 0.050

Male 1 1.33 (0.43-3.09) - -

Female 1 2.50 (0.68-6.40) - -
Multiple Myeloma Incidence

Total 3 0.95 (0.67-1.34) 0 0.743

Male 1 2.13 (NA) - -

Female 1 0.95 (0.11-3.42) - -
Multiple Myeloma Death

Total 2 0.83 (0.48-1.45) 62.4 0.103
Brain Tumor Incidence

Total 4 0.91 (0.69-1.19) 0 0.907

Male 2 1.55 (0.85-2.83) 0 0.533

Female 2 0.43 (0.11-1.75) 0 0.499
Brain Tumor Death

Total 4 1.07 (0.91-1.26) 0 0.910

Male 1 0.92 (0.25-2.35) - -

Female 2 0.81 (0.25-2.66) 0 0.463
Female Breast Cancer Incidence 5 0.99 (0.87-1.13) 35.0 0.188
Female Breast Cancer Death 5 0.88 (0.74-1.05) 23.8 0.263
RE AL AIF=L Begg and Egger testS 0]835F E@dfo]o] A (publication bias) 2% Ay, Z%
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0> (1 , 23

IS EHL 41 (Pastides 1988; Correa, 1996; _ % v " N

Beaumont,1995; Eskenazi 1995). 1.29 (1.05-1.57) ) * * .
SR 2 A 28 (Shusterman,1993, Elliott, 1999)
A study with enrollment >2016 (N=1) (Kim et al., 2017) - HEFEA A A<

o (2. 1 , ) ” > - ) ( 415674118
TS EQT 28 (Pastides 1988; Correa, 1996) 0.94 (0.64-1.36) 0.33 - -
1
33 ET 21 (Pastides 1988: Correa, 1996) 0.92 (0.63-1.35) 0 0.34 i -

/0123 <=>%ABCDE >BFt 4 5 HIJJ BEK LJJIN CIFC6 2789 4 -
[ ¢ Cochran Q test= HEFEAE o] &5t F QM) (Summary RR (95% CI))& 4t&st7] o =&e 7]& 2=
2t o)A gl oigt Hrt AlrY.

E T AEAZZAY AAFE JF0] B A Az vl g U 2 3H 254 3L
So) S8 ol UE 424 A9

9 - ) 273 37 ) > (1 , 273 ) ( 415674118
* 7 ,62] 7( ( 27 3 ;<=4
AT EAL 48 (Pastides 1988; Correa, 1996; * +
Beaumnont, 1995; Eskenazi 1995). 485 44674784 ) | N 0.043
SHA}- 1‘415—_‘&@% 2% (Shusterman, 1993, Elliott, 1999)
D ) (273 ) ( i<
IS EH 21 (Beaumont,1995; Eskenazi 1995), 1.28 (0.77-2.15) - +, 0.03
SA- 2T AT 28 (Shusterman, 1993, Elliott, 1999)
/7 3 (C-7"7) 7°( A ) (27 3 ;<@
FASEHL 29 (Beaumont, 1995 Eskenazi 1995), Y- HNOP *L46 N+, +4+N +, 0.01
SA-T 222 2™ (Shusterman,1993, Elliott, 1999)
B’ - )L )” ¥ CD ) 1), -7 )) %
27 3 ;<"
IS EAT 3H (Pastides 1988; Correa, 1996; Eskenazi|4>85 4>6474>16k +_N +. +_N
1995), EA- 2 LA 7 23 (Shusterman 1993, Elliott,
1999)
tE-~ 7 IF: G b7 <@%
IS EAL 28 (Eskenaz1 1995 Correa, 1996 ), |1.43 (0.95-2.16) 0.09 0.09 0.15
SA-t A2FA G 28 (Shusterman, 1993, Elliott, 1999)
tE-~ > G, 7)) 5 <Hb%
IS EHL ll?j (Eskenazi 1995), 1.20 (0.73-1.96) 0 0.70
SR 2 AT 1™ (Elliott, 1999)
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O ) * 1 tH N $% " &7C
+, —./70 12 345 6% 70 89: ;< == ? @ABC&D* EF
GHI1I DJK W O 5L MNO % P &4 W O 5L Q R STO

5



a oxlur Y=UE TERA Ll |
AN e Bl A gfh em
a a 71aA 71&4 o= 2lo]g
HA N 306 2 13 67 22 59 m 47
Median Median Median Median Median Median Median Median P
(Range) | (Range) (Range) (Range) (Range) (Range) (Range) (Range)
25 4y
scp oA 18 a5 48 18 18 a8 18 18 019
#3 oA (20-56) | (40-52) (25-54)  (20-50)  (40-52)  (40-56)  (40-56)  (40-56) -
13 21 20 1 12 7 7 17
&R (D) (5-20) | (14-29)  (9-26)  (5-21)  (5-19)  (5-18)  (5-14)  (7-23) <001
|o 7} 250l 23 21 23 22 24 24 23 24 0.93
2t aee (17-27) | (17-25)  (22-25) (17-23)  (20-25)  (20-26)  (18-27)  (20-26) O
12 GY 274 ( 1—818) - (o—8 14) (0—712) (0—914) (0—9 16) (0—715) (0—818) 0.24
% % % % % % % % p
2L 28 &
Day 23 37 3 31 30 3 0.44
Swing 25 33 27 34 34 38
GY 27 30 18 a1 3 36 30
2591
7 200 7¥0 62 83 81 63 3 36 59 81 0.06
2oy 98 40 9% 49 70 14 12 7 36 <0.01
ZE17 AR U 75 58 88 9 50 69 66 79 0.34
noZT
2T AR 80 4 100 43 100 98 100 100 <001
A% 3T AR+ 73 100 24 36 39 73 98 0.06
A% 20Ty AR+ 10 7 3 5 5 3 0.06
7F 9] $g0] 0% A9t 19 A W 1102 98

. Day: 06:00-14:00; Swing: 14:00-22:00; GY: 22:00-06:00
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306 24 43 67 22 59 44 47
Median | Median Median Median Median Median Median Median P
ARAIER]
AR} 172 168 167 175 175 174 175 162 0.04
207 70 67 64 75 71 73 74 55 0.04
BMI 24 23 24 24 23 24 24 22 0.16
% % % % % % % % P
AXESE
I7}e 16 4 9 18 14 31 23 2 0.01
=20 40 8 35 31 50 56 64 28 <0.01
NENR 74 71 79 87 77 75 75 45 <0.01
gulEde 42 33 21 79 50 58 27 4 <0.01
ARH] 298 6 4 0 18 0 8 2 0 0.07
AA 94 5
3 8971 (9)
<10 25 25 11 23 55 18 25 100 <0.01
10-19 63 13 56 64 36 82 75
>20 12 62 33 13 9
a1 SAF(7I)
<10 40 13 33 36 73 38 42 100 <0.01
10-19 50 25 67 59 27 47 58
>20 10 62 5 15
59 714 <0.01
<10 84 25 78 92 91 79 92 100
>10 16 75 22 8 9 21 8
d= oxg 84 92 70 91 77 88 77 83 0.11
AA SFA 5
5 2371 (9)
< 15 36 9 13 38 53 44 71 18 <0.01
> 15 64 91 87 62 47 56 29 82
39 33 V= (8)
< z 13 46 50 57 43 59 33 35 64 0.02
z 2-3 3] 32 27 23 30 29 35 53 25
> = 43] 22 23 20 27 12 32 12 11
> dEAFF
< A% 1EE 18 35 28 17 36 10 0 26 <0.01
AZ 1-2.5% 36 24 39 26 36 38 50 42
>4Z% 9 .5% 46 41 33 57 27 52 50 32
7k A9] F-g0] 0% Fee olld A2 ¥l 7tor F913.
1. BMI: Body mass index (RIAHA4): 259Xk A8 57F o] GHlEHd 49 AR &2RE.
3. ¥4 A A% 1=u% 1.5%h A% 2.5%="% 3.5%t
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% % % % % % % % o)
AL Ale 49
HAlols 23 14 21 19 12 10 17 7 15 0.56
YA A Y 1 4 2 0.99
23 2 RARA} 15 29 16 16 12 18 15 0.91
BI7IFoudE 14 25 19 7 5 10 7 30 0.03
2Era/PTre(d) 77 83 73 66 87 80 89 0.10
A /AR () 67 67 76 67 64 0.77
Jxgx 22 20 30 6 9 20 14 40 <0.01
AR g% 9 4 9 4 12 7 19 0.12
CT ZAxrt 43 54 51 25 41 47 61 34 <0.01
MRI ZA} 36 58 40 18 41 44 41 28 0.01
PET-CT ZA} 11 57 40 5 6 0.83
o] SHAA} 1 4 4 1.00
AFExA 58
ZR[EI 19 46 9 7 23 29 20 15 <0.01
2R 2 21 2 2 0.18
=4t 9 29 5 1 5 14 9 11 0.07
Zr Aol g-&0] 0% Fe= ofid AL ¥l 7tes £9l5.
CT: Computer tomography, MRI: Magnetic resonance imaging, PET-CT: Positron emission tomography-CT
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| ol AA 11 4 0 10 9 12 16 23 0.04

AAE(9) 60 17 48 83 74 <0.01

ofA1AA(0])>Z 53] 42 8 29 50 55 <0.01

g opRl A(o) 16 0 0 50 23 <0.01

ZAE(S) 57 92 64 61 73 41 50 0.97
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ZAF: HPLC-ICP-MS
PM A 9]t ofju] =AL CRGAHE

o
pli g o2 Jd
ik RIS T3 ol R, YUt a4rt o] Exfsto] oAb E| 280%)
2 Q7] giZof, d ¥iRe QA me A = 5 A9 23] EN 2R(F
1,0207
v TJAHA] A A & U=t Solwrt =2 S-HEdHUEAS
(E_J—lﬂum;w S Ak, sideet Sole= A9 HIAlY] £|E
WA, 7T HeieR Sadti-nails PAREe AR dad| o,
o I A= WAL & =27 HE OafEl & 9loj|" @ :
t‘t__n_g‘:_L}‘\_]-) 7;-“94]:]18 ]' ﬂ\_ ‘_‘_l'r_g g E‘]'\_ OE-E-_F‘ 1 Tr‘aH =2 T )\1\01 i%]ﬂ‘ﬂ]x‘ﬂq/\]‘iﬂ:
- HPLC-MS/MS
ot 2904 574 7h55 TCOHSH TCA  TCOH |  PAAGE/MS
Glucuronide conjugates FEj=2 BjAEAY TCA = TCA: GC/ECD.
Vgl 4 9lm, 32 TCOH 7t S7]0)A 8= 4 gloj|* AUIZAL A-E 306)
TCE |A¥ TCA |AAAEEA AAstA] o} AQlstgde. 4aw TCAl* =% A% 28] 2W 24(F
AR S TCE of ARR R MR e L) o st wrman
TCE Z7]0|A9] TCE £4e A2 249 ojzjgnt* UL =l AOJOLMET
contamination 7154 w20 ] AE 191 F7H1.6%
e %+ EAGE HiAISIRAL, 25 EAAS AR =2 A7t
= ZAAPH: LC-ICP/MS
5 . - s L5702 Q= E
APRAA WA wFe 9/l FEOlDR, AAS|T GeS Ay © 13m)a
o] ofsff A% F v]AS FA5H EU, {7|8]A7A| S 7] A;] AQIZ E o )
mgteo] By AIZE AT 4 g BEOA Blas| T gool) b sio = ALox
= Ba] BAdo Satol 091 Al Oo] gl s Eo] v = 7t 679); "] oz AR
H] A AH HA &= Z THE &oto 571 & T7] HL%‘—{ sts 4 128)0F = ( 129) AA(E
Ha) °|5EE g 4 Qi o]S Fol Hlao =FUE =3 104%) °©
o 5o} =/ %7_}7} 7hsst 7;1_2& o] Qlo] B FRAtoA =], 30 M5 28] AW AK(AJDA]
A A WX RE AAstE, 2 Yygor F RoE| Ho []T;L lﬁi ;\x])(}a
5to] R7lH|49F F7]8]4, MMA, DMA & CjARA S o= i_9g7‘j) - v orete
2 4 & ot WHE ARESIYS = MEE SIS o3t yhme
AE 190 F7H8.8%
Ad1B% *CDEFG HI1JHIG KLM NO ""#
= ZAAPH: ELISA
A =79 7F Aol AR EZA, E (A 2] of|= of]EAL H4(F 306%)
ch J‘LE W2 58T 4 e AARR)S Agstg ., I gAML e 27 AS 298] A RS
— AL 6-Hydro ymelatonin sul ate(MT6) & AAXEZ| 1,1527)
AAstelon, AW of S A3 MT6E 4% A= =Rlg 9st vhe2%
ABE 677 F7H5.5%
i A, = d] ddrIo) 3 w=& 3 4 3 |= ZARR: ELISA
Bl =g Yl 3 H 3 S ABARER FHY | AHIEA A(F 306%)
o N Qr . I 9o HAL 3 o wvsf  ¥Ev|sb e 25 A 18] AW SA((F 3067)
< 18-20A17t0 2 Arjdoa o, 9 ARojA]  AFAQle AR =0l 97t WEES
SES o7l igo]l o] AHAEERA F 2 48| AE 197 F7H5.8%
A ;< ?PQ ""#
. s . Gotere | AR -ISH
S A s el o mesase|l PR, o
ol ﬂ]k]?_} H}O]}! }\_]E’\]”]]EEJ %;}ut . _?:cé ‘V/(zfcxﬂ;]’a A7) &( 13"); 8] Fo=
BEdog 4R = A] uAsl= ORI X} o]Ato] ZAm o ‘ L=
A (afol o) [EHSE, A g M SRt wt LEenl ARA( 3w R (0 3%)
E AHEQl %&A| o)A, JAPA ] & ]_ﬁ ez TR E] = AR (E 199)
- %&A| 1) (Translocation)& 743t & AB-8HC>0]|, :LL_:'-O_ s @f Sol(HE) 28(E
g+dez, "#A$S 34 % Friske A 1_9Zj)T = °©
W RSTCUV UteR] _ALe ot 3t /2RSS A2stY Qo] thaol|s AARH: 3PLC-QTO-MS
XCYZ SAER S 58 a9g uysio 3 UEfIR2AE " oHEA A (F 306%)




vH | BN&” W& O *+ ,— ./ 01 23 45 6 78 9O:

122 7Ig ol&stq 42 29 HiAE Y
Atr2HE A5 6729 Ao tigt 2= AAls 8
= olgol A Aol Ejo] olon], AP LFR|, qo ms 95 Wl AR(E
Qs WS ASZ) s 1 A2sd H2g 9 AU Ty T T 0o
SAIHORE A< 20l E0] A 2= EgME >5g =
& 5 9lgol Al HI S, B AL HEL22AS
olgsto] AlBo) we P2utel Atejg motstuAt 3
fAL\N] ~_ < abc de""#
= HB@ (HBsAg, ARBHETLA(ARC)OIA  Group 1 ¥BYQS=Z(IARC|, 5 = AFRHE
HBsAD) Monograph), Cc2]72DH mo]22], B3 7%/ gg/é;;“)g] St ofH] =AL AAHS
= HC@ (Anti-HC@) |C#II%UIO|E~, QIIIH=ZAFBIIEAHI@). TGE|, 5o %y 13] ol Ax)(E 28271)
= HI@ (Ag/AB HE 1 Hvlo]EAHTL@)?E J2EFQ] ub vlo]|EA(EB@), |, ;;ﬁ"ﬂ‘_ &2 Tuls Al

combo) KEZAILZE Hlo|EA(HH@-8, KS@), MC@ Ulo|EZ, CMIA (HB@ AA}

= HTL@ (Anti-HTL@)|Q17tS-FZHlo]EA(HP@)2}F 7]1"MQI Clonorchis sinensis ECLIA (HC@ E;M})

* H. pylori (HP IgG) | o] AMAIENZ. 7] 291 & KS@Y H¢ W=>ZF°] A=| oA (HI@ 74D,<})

= HS@ 1/2 (HS@1 4% Wdsts O P& Boz HIEAZEXIY ISA (H lortil AAD
IgG/lgM: HS@2 | AbdgtolME waE|o] 91x| 9o} ol 2 A2la Clonorchis|  py1oa (Hag 1/5 24
IgG/IgM) sinensis 2t A{MFFF HIOJEAHPO)= 242 BHAAMY o ) Gwich ELISA (EEB@ AAH

= EB@ (@CA IgM/ /%']*7] /K]i QR7]‘ S_Q_?_]’ /K]i QR O‘]E:]%Q.E O]% CMIA (HTL@ 74}\]_) =
IgG; EBNA IgG) A Q] &t =

D W4, TCE, 2-EE

O KOSHA 4 ACGHeA AAg AE=e4 =Z3HAakBiological exposure indices, BED ©o]’d?] &<
AhEdte] 9]l o tidk flaiAdol tisl Briskalar, A A9 A BEL ol =EF AoVt 79
Aol tiel] APEAG ZAIAEAH R AFE 2ol HAsIN e, BE oY ==E59 A ¥

o} AW =25 T vlwdlr] Yal GEE(Genelizaed estimating equation) #4318 A383}30-S-.

O BEl g 71&0] $lE A$Es, A28 g AEste 71& B3] dura78dw 3ta) vlwsty
S AAARES] FE9 A A HFE Ao|E HY] 98] I¥ 2A GLM(Genelized linear model)
A

2)
A4S Adskal, A Aok A s=E Hlaskr] $sl Mined model= #4445 A8+

O #HWEU x99 Ad A= ABAL A8 BA GLM(Genelized linear model) #4132 o gkAl
1=

Moz BAEY 2 B9l AEHW v = Hwslr] 9] Mined modele o] &3+9S-

O i W FAel i FeEY 7]E ATl cutpointE o] 3] W AetEUT(AetEY $

FHDe AEstla, dekEd AT 28 A AHASE nlwE 9l GEE £4& A



O & 1 °"# $%

> (DOY*012 +, —._ /3
O 45 6 "'7 89: :8 $%~ (D™ 012070?78C?D BA?EF GHDAl + , < =
JKLMN+, —._ /3
O OPQ +, RS6 9: T$HUV WX YZSL \ ] ~*L OPQ 1 :8
mop 8 “ab cb5mid 6 9 efF g hiijg® k+Dnl
1 aQ Kk E|?FFERHG _>mOl ¥ 1 80Qs tsKuvwd x* Syz-~{

13

aQ k ~*L OPQ C5 >m i 20HG? E| | ?FFERHO rF? 2@ & mOl

mq } ? JFE@ AH EBH@ rF? 2@ D?}? }?D | mop
rq } ? rFE BH@ Hr ?@HG? |FBC?D E HFDB@ H 2@D?F Hr} ? | ?}
0 &n ? @EN ?qHF} H3

O $\J;j " _ o BUV W %L OPQ fOPQ a

b > FHGH HG? JFE@ H EJHEL— ¥ XfF 1>fiW 8o "*9 1>fi W « Xf uv t
SKX*IJfl -0 & ¥/}

" HBW&” C D&+

O Je < —e T+- 91 -e .+, 977 “F+ EFREL WE}  EF?
Db FBGBRE@} EQEA B & Loifi | >»~ 6SQ ..O%«<< cF +VI 9
O lojfi +, T yz~{ < S Ta T LT T e i< T >

ssid t T ~ s T = W=l



{E 24> PIS-DA &4 nadd

UH % U $%
&% () 1"# $% &% () 1"# $%
&% Q) = &% Q) =
O + ,—_/ OG HIMIWO 1 2*3456 7489: ;<= >? @ AB4 CDEF

Pl Q R G HJIKIMMO W XYZK[gMA\\0O 1 ST UTC @ ABJ* HK ‘ aKbiHcYlYade aH[fK[
eHImimHK 4 CDEFh#V G HJIKLMMO cJb XYZKILMAN\O 1 ST ojk @ ABJ*HK *
akbHcYlYade aH[fK[ eHIminHbK n4 CDE  p@ bH[tKbKm HIHud 3 TC ./ AB:- qrsl

UTC @ ABJ* HK * aKiHcYlYale aH[fK[ eHImimHKn  wvwOx @ AB: v zZz r{|] B}
v —E, z EF |\

6) ZHAE
~—# 1 | + - ] n- % EFPY D4 -/- r E
: .—EF |
D Hla
D h4a D Ex ., | 4 9 vV D
> h4a | 4 9 + CDEPYV - E iR.C
£:_—DEF | ¥ —# FIx ol«g 911 fl= < £ "P
oM“«eoM“, 8 <% > fifl Vil | > W ., s _— 1T F£ - 9O |
9 v,, TO % qQr<>» ,¢.."7 - T CeP T T T F -
M"x"V<m0” ,¢; 1>» ,¢; %) P IMTM T TE %
“v,, “.7 D , 1 D 4 FPI D 1 I . £
T — ha :E N -@ ,— O D 41 I |
: ,¢ T @ T ¢ P 3 V X S 4 1< &
=8

B ¢ - wW Ahd4 1< 1 vwOXxX f = =\



O " 1
HPS %N &~ CO*x +, 1 —_ /7012 34567 456 8 9 -
* < == &T7? @A oOBCS8 9 D EFGD HilJ
AsBS AoJet oF dH2 5
% H|&(pg/L) N As 3+ As 5+ MMA DMA AsB
) 1 GM 0.82 0.73 1.97 15.45 51.23
o (P25-P75)  (0.49-0.89) (0.1-1.98) (0.98-2.83) (11.39-18.51)  (29.38-145.55)
AP 1 GM 1.42 0.49 2.74 24.61 30.56
e (P25-P75)  (0.9-2.15) (0.26-0.8) (1.72-4.69) (21.45-28.16) (18.82-46.06)
ESITEN - GM 1.06 0.6 2.14 18.77 30.55
71&%] (P25-P75)  (0.63-1.55)  (0.32-1.06) (1.05-3.5) (12.21-36.17) (13.44-57.52)
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ghs jk 1l mBnop qr Astp fqr At uupr AF t vupr A tpwr A

GM, Geometric mean; P25-P75, Interquartile range: GSD, Geometric standard deviation: Min-Max,

minumin-maximum
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5. sl (34720
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23;;—]53]’;& 13 46 23 -23 54 0 23 23
XA 104 32 10 -22 64 4 26 6
A28 A A Aol P=0.16; A5E &Y F Ao] P=0.7: &Y A-F Ao] P-0.92
A5 & A-30 HSAE p0B
ASBE RQJ3t & H]4 BE = As(3+) 5 + As(5+) 5E + MMA 5E + DMA 5E
BFI (Biologigal exposure indices)=35ug/L (ACGIH)
ol=g2}E AKX
o2 uw— O O
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ghi jk 1 mB no“ ghi jk ; mBno 6 jk 1 ; mB norghx jk 1 ;G yzj{E
13 ~ [

5 o7l

=T = A5(3+) =& + As(h+) =&
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o AV BEEE S A =EIS
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o2 v]go] ol HYHE Nl thE WL AT HY sHsde AL
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% % % % % %
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S-H2WIEA
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A WiRl tt-BEA (ig/gCr) 304 1 1 98 1 1 0
A tt-52A
(ng/gCr): XY kf e e bee e e e
49 2-EE  2-FA (mg/gCr) 304 0 0 100 0 0 0
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d eF g?7 hi
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34 | b
L n 12 3 0 4 (9-59) 18 (7-21)
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