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WIS sEegUA NG FuRELAnLleN (Cadmium: Cd)

1. ANYULVBIEI5HAY
1.1 wankley (Cadmium: Cd)
1.1.1 dayanily
al I ] d'dd a = wa 1 (v ¥ P2 1 (v 1
wankiley Luslaveninnidduunuyn dnuaudiiun geu fnlAgladneaznusan1sinnsou
XY | A ' Y = ' ) = ° P o = Y P =
NUUUBYAULITINDUY LU WIdensd UInynd n30Naalng Tnelunisviwmiieadingd azlawasdouduna

] | o

pugae Feaunsanuusuandlenldluenis U wiles uazdrutniic tude maﬂqm‘guuuvﬁf wazda
annsonunnusuandenludinanldtutunieninis

1.1.2 BUATIENINLAL

Cd uavansUszneuwes Cd dmfuansiensi3angudl 1 (human carcinogen) aunsdnnguves
International Agency for Research on Cancer (IARC), WHO

"cd" fisvaunansanundudunsie (Hazard-statemnent Code) fsii

%@ 350 p1anelilAnuiSs (May cause cancer)

E H341  Tdeasduinenafinnnuiaunfsenugnssy (Suspected of causing genetic defects)

59 H361fd Hdeasduineraindunsieronisasyiugiasnisnluasss (Suspected of
damaging fertility. Suspected of damaging the unborn child)

sWa H330  Jusuamedneldidlemeladily (Fatal if inhaled)

sWa H372 ** vhdunsesenieny Wedududafunaiu wiesuduiasn (Causes damage to
organs through prolonged or repeated exposure)

s HA10  HufivdreuswiedadiTinluth wasiinansemuszeren (Very toxic to aquatic life
with long lasting effects)

nagmeg: ** Jeldaiunsasryeigiznmuanlasudunsie waz/mien1sduduiaansiad

DYLANIZLANE DY
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1.1.3 YoM sIudula/nansenudagunm
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nmsau nMsmela mnldsuuandeusiuiuan ensiliAafiedunduls widnlnglsafifnanuandios
fndurintess Tnonsldsunandeoudasofudunaiuiy Iﬁ@ﬁﬁmawLLﬂdLﬁuﬂdmiﬁﬁqﬂf
LUULRBUNAU
(1) 91nsTAaTuaInNMsiu fe rauld ooy veuds Uindsws nduiile Uanties uay
Uon louaziuaggnyinany
) a1nsfiintuainnisslanuudeadu fo uae uslamios windudady
nauy vl minan Tafinans melaguinunniu waglangls
wuuiSese
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Yo o ) Y a @ ¥
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1 ¥

(2) Tsaladniau dinsdniauvadts lasanzviela ilinuuandedlulaanizge dawal
lsiuludaanzge mavihuvewmielnanasinnsazauuandeuivainlanelifianisdnau innnie

lowdeu lonele
(3) TsAnszan vibinsegnnsuwasmnduiasolloniiiiinlsn “8la dla (tai-Itai)”

A15199 1 ANTAINNAANUTUTUYDIETHAAT LT UUTTENENIAYBIADIUTNYINGTUY

NUIPU ANTATINAAUTUTUVDIETHAALL Y

(Cadmium : Cd)

NINEIAANITUALANATOIUTNY, 2560 | TLV - TWA = 0.005 mg/m®

ACGIH, 2023 TLV - TWA = 0.002 mg/m?® (resp.)

OSHA, 2020 PELs - TWA = 0.005 rmg/m?
(Action Level = 0.0025 mg/m?)
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1.2 11395995V W/ARURsden N9

= [ Y 1 t4 S A = = ) o =1
AR LN YN ﬁ’]ﬂﬂiﬂLﬂUG]’JE]EJ’N‘LWU’mVNLﬁE)ﬂLLaB‘{jﬁﬁ’]’w Fawandenlulaanzarunsaduiiu e

Arvpanissududaszeze Wesnweadsusnllazauils Tuvasivandlouludeadudivsddmsunissu

Futaluszozliuiu

M1319% 2 A9 IMTUNISEN ST TeEUA N

Usztnnm FrusimeBanm A91999 Reference
Uszrnwuwinly | Usnaueadedluden (g 1) | 0315 pgll ATSDR, 2012
Usinauandleslutaame (018 = 6 U) | 0.193 pg/s creatinine ATSDR, 2012
3® (0.185 pg/L)
Usinauandleslutaane (e1y = 257) | 1 ug/g Creatinine Moffat AC, Osselton MD, 2011
Usinawandleslulaane (01y <257) | 2 ug/g Creatinine Marek J and Malgorzata T, 2005
dusenevedn | Usinaueadenluiben 5 ug/L ACGIH, 2023
Usunauaniioululaans 5 ug/g creatinine ACGIH, 2023
aauduiivees Cd sien1sviauees | 300 pg/g Creatinine OSHA
lalnen15n 599 Beta-2-microglobulin
Tutlaany (Wsiufiddwmdnlanast)

M191991 3 MILAUMBEIUATNIINTITIATIZANTDIUHTRNNT

fedensaa

<& W ' o a wva = a '3
ATILNUNIDYIY Waﬂﬂ{]‘Uﬁlﬂquﬁi')Q')LﬂiqSﬁ

1don usgnadenUsanm 3 - 5 mL fae Vacutainer tube 11e15 | o ﬂa\‘ﬂjﬂﬂ’]ﬂﬂ’]ﬁ‘dj’gﬂaU@’]%WLLaga‘anﬂéjau
fuidenudaviin EDTA @ndala) nieviaonviin Metal free | o

(Royal Blue-Top EDTA) ifiusnunineenaiigamadl 2-8 °C

NSUANYIFNENTNTHINNEG

®  ALELINVYFAERS TN, SIUSUR

2-8°C

Jaaz | Wiudegrslaanizddunm 15 - 20 mL aevasansonszyn
waraRnfflcUnatinusennsuuideuvedans vievasn

warafnyida Metal free i uSnukireg1aligung

® ANLVYAEANSASIIINYIUE LR
® AnEwAtANSWNTE UUTNS
® N-Health

o avpalinufrealal LAy

ASAULAZYUFIRIDES

Y

1) iudaamzhdwios fuRmsviui wnldanusedddvuiiidiedlddidu viemvue
udegifigamgiilut 2 - 8 swnwadea @umgfifivinzay Ae ¢ sswmwaldea)
ranuaiusnydiedeld 1 dUaimnudula (gamgl - 20 ssrmwaides) awaunse
usnudaesne I 2 iou vasidsmsldnmugifiTefindn uavanunsaiuanudy
Ilung 2 - 8 esmnwadoa (Qumgiifivanzan fe 4 ssnwaGes)

2) uidemidwiosoansviud minliasnsaddaliildfiduvienvusiifgamgd

4 perwalea azannsanusnudlegWlaUsEun 14 U vausthdsnislanassiianunse
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1 Y = I3 1
yiotaany wadanudaanislurianans

2. maszdeguanluaaiulsznauians wasdssvivy
2.1 dwsuaaiulsznauianig
2.1.1 msantivsulugaaiudsznauianis

1) dsavdauiie Jusdunsislunsyuaunsviienu WioUssiiuAAAS M IqUN W
dm3uiUf TRy uasUssiiunansenunsdanadendmiul sy

2) WHUNITATIVIAN NG IUAVAIAATOAFNMNTTUIUANINLIASDUNITYINIY ANUAATA
lnen1309297nAuNTuresAntilenluusT81n1ANISIIY S18aBenAuInsgIuANUaRn Y
Tuussernianisinay famnsned 1

3) FnUse iR ANNTOILAEATIINMBIULURNTT CAU wag CdB, BUN, Cr (8111507973 2-M,
av39rla BUN, Creatinine wavasiafiviwdu q lefideusd) nsdliudrsitlunssuiunisndnudfinisvasy
uanlen TlovFeruluussenmanisinenilyt X-Rayuen uazasiaaussanmueniiaifs

a
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(4.3) flonrsvzearnisuansiiirldfulsaiivuanilon wasnanisieslfianasiiuan
$198segslnognanils duiolsameuaiiedtads uazumsinuiiudy
(4.0) Fermsvieomsuansiidldfulsafiwuaniion i naneresu fiRnslaiiiun
SreBsdeselsmeiaiioliads waziunsnw i
* 5l CdU Auénsds uazguaedhiumsinuilsmeiuia uwndenafiansan ms2a CdU 24 v,
iy 1eazBunnuamd 1
fiail nadhimmgnidu wivamanmaindunedesliiAudunnsgu wimngnisdienuinndnanied
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wanewn: YagUudslifioduiivuandisnwuudeunau (antidote) Ay msdasiunmsduiadadu

A ”mﬁqmiué’ﬁlﬁ%’uwamwu (ATSDR, 2012)

u:uw'1an'1‘3Li’his"ﬁ'@qﬂmwéﬂﬁﬁamuﬁuﬁﬁmmﬂﬂLﬁam

ananerineluanulsznaufiantsndndaansua miles

FIEMTATINFVNIN AndneBadnuiumsidas=aa
SR T P AN
% dnilszdn ) i )
< Aadann a0
s o mam . o a o o wemdsuludan 5 ue/l
* gsanattaaiiii@ins Cdy, CdB, ( B2-M, A529A1 18 BUN, Creatinine uazpstaditana 7 {73 .
v = — werdailulady 5 ug/e creatinine
2 - S o Gy e e = D R
'”@’NT) WUVNNITASAIAFLNWH U URNUANNARISUARLA LN = (ACGH, 2023)
FEER: # ansouUFuenynele e e B2-M 300 ug/g creatinine {OSHA)
AR RS | mqqm\mmﬂgmmi‘ WinFnlAsuUvIngIan1s nnAu '
,.__._.____.____._.__.___________:::::::::::::::::::::::'::::::::::::'“I::::::::::::::::::::::::::'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..-.-: e e ey
- lidenns memmwmﬂgummmnﬂmum 1 laifennis wina | #@ainnsvidesinnsudss | HEINsWERINNS |
T eesdfdne | biiulsauuendlen | | uaneiidnlaiulie
| ENVMNUANRE -: 1u1mﬂ1aﬁuauummmmm U RundndBentndls | waznansveasdaiEinag | fisuandlen usl na
| UARALHEN i Smmmmmmwm deasu1d G - HuAnenedeadla | wieiesdfdEnae |
. . i ALiNINN ! 4l
K N i i .4 i - :
[ WRTRgINnNTn winuaUna bideadnszdssie i e9Uile i 1@ i

]
FIEINNT | e e e e e e e e e e e e e e e e T T T T e e e e e

=z msrafifudurrdumesioviols fududneamrurourndeunsdidladoy
nsdl Cdy Fudndeds Wasua cdy 20 o, ledudhy

*=¢ dmilaunsslsrrnmnlsznauen@n wae IWumuivroungdue sy 1in naumaemd Az
unneFnERslsmENUIETNBUR winenduing ALTLTERTERSRSTIONEUIE L inendunfing ==

Al 1 uuvnamsihssTsguamiuiiRnuivhnuduiauandlon
2.1.2 $aiauauurlunmsniuguaruidssvesanuusznauiants Aidunismuauadsan

sefupIAssTiny AuLUIAn Hierarchy of control il

1) msthaa (elimination) wu Matedeudenin Cd lWdniiuluivasasdts lWlFufTRwuduia
Cd Bnsioly (T1ARATsEAVBAMEER

2) MIATUANNIAILAAINTTY (engineering controls) i uNsAIUANSUAT BT AwIT UG UR U
fumeunsesnuuuneazBeariomsiismemaunumsuennszuunsTiludunTensinssuusrugenA
ezl uamslanguauiidudunme videnmsssuseime wu manaumseilngliintesdnssludfununis
THau nsfindesruugrenmaanziluuinaiidodimadomanaiuarlidugailifisesns duriliarsad
liannsoslveeeninld msusnviesiidestinisuftRnufsiuasiadesnainnszuaunshamdu

3) MIAIUANNWANUNTUITITIANT (administrative controls) lnensiuleuty wwauuRtunis
faends madhseTanmnndeunsinu lnsmsnsaiminauaadisluussenanshauegueios
msdalitimsnsguammutladodssnnmahnudussdmrtdmiufuioiaunilenmadedunssudula
uendion msliainuiigndeauardeasauidsdlifufuitanuldnsemindedunsie uasufoRause
woAnssunsThauiivaenselubesiiddy wu

(1) mMsansfevhmnuasonuazidniisliuianeusuussmuemisnnass
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(2) WaswASesudanefildinaniiin wazanildinieussniefaniuiiviiaudandouls
ot wduitRnuasedu deiiiaddluaonivhaulildfineuealdinnioulildnuansiousen
NanuAvhay

4) n1sldaunsalAunsesanulasnsiediuyana (Personal Protective Equipment: PPE) (9u

wiuilsfy aaugadle aruminndestuduuandion (N95 vie FFP2 Tuly) mndintsvaoud le yju 14
wihnn (P95 wie FFP2 Fuly) maeaszeznannsviney

2.2 gwmsudssunvu
2.2.1 nasfiualuiszvwuitléiu vssenaldiunansenuanuaiiy Cd

msdhsrfmansenuieguamUsssuialufiodelasseuuinamuiiwdsiidauaiy mendsn

fmhenuiifinsiavhmafuiegdunndenneusnlssnu (Fegheiu 1h grnmeimea wiesdldems)

fonsmaouidimsuudiouuendeudaunndeumeuenviold wastiinaiinsanunaadomiuasnasgiuly

dawindenviield Fuwnnnudmamnsiauanudieslud wasdauiudsnasgrludieg 1@ winaeuyiialayiin

wilsviseriegdundeunnuiln mhenuassaguluiuimsinsidunu dal
1) msmuuangad manglumsihseisgunm Jsimunidu 3 nguiddsy leun
U d' U 1 v % Qll o d‘d al a A
naud 1 9nfesutuivanRululssunaslansNlwandl oulunszuiIunISHAS %50
odeluduniinsynududawandountiy Wy uvesulany Nusswenvezdlannsatnd Wudy
nauN 2 Tt INHlaNE@INNSTUFUR AT FIN5ANaN
- Y
1) m3finansnsraiauandenludannaaundinuinfuninsgu
2) finendeegIndlssnuniinszuiumswannediuuande Tusmil 1 Alamnsanialsany
nguil 3 LHuNGUUSIZUI WU 10N uae neRssa vise Jalsausyanes (u Lsale) Akl
aglunguil 1 vive 2 lnemishistoyarngiudeyavesimin TussesusneafsteyagUaelsala Wwinergesnin 15
| 14 a g.JI 6.
U eNeny Waznansnssn)
e Wasndaguuddbinsvinvungaudmnglusdazngu anansasiiunsgy
agetioy 30 AWAD 1 NAX ¥39 10% MnAuulszrvuluusaznga
2) pszuaumMsaiiveuihsedsgunmussrse Imsafiununddey 3 Aanssu laun
(1) Inviusungavu gl suanganuiuawaiviandley UuinUssywy Toyangy
Waeuns unasdUseln Aaeduaiianienisinavesd Wuiidn GPS wagresuieiietilugnisimunngy
szl wanglumsilsedsguam

oA

@) nmuanguidmunelunisiiiszisgunn (aglvifinsaniiuduninensidegvie

Ananmlunisandunuresiium) neguasivguaindsenvulowuegeioy 30 Au (10 Ausiangy) vve 10%

VOUARENAY
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(3) AsagUANUsEYIvU tnedin1saunun1InTIEse i mdsevvuiiondelagseu
lssnunasulanensowraaivuandeun1unguaieg dadifanssulunisantiunis laun dnuseifaag
LUUADUDNY MINTINTRNMELAEINE kazn13n5ameaslifinig iemseauwandloululaaniy (Cadmium
in urine) LarMTIANLAYDU 9 813990 T3A191983 Cd Tulaanzlunuunanaly wwusuuglrldalinu
Cd <2 pg/e. creatinine (Marek J Malgorzata T, 2005)

3) wwananisihseisgunwussanau Juwamensaniiivnu lnewuadungus Gl
aa (s 4 a va al 1a 4 a Y o ’; d‘
nstif 1 lifenns wae wanwiasuuRnsunalaiiiuA1dneds ivihnisnagdieasy
1 U mnuaunilddesiominensingt (nedeskifivseiiduda Cd Wiandia)
aa 1y . v a wa a 1y a v Y v =
nsalin 2 lifiennns ud wamwissuuAmaiiua1dneds dwialudadsmeualndifewse
lssmenuanudvisiivel dadeuar Sunmssny sy
ad A A A S v vyo = ' v a wa ra
n3alf 3 M3 vise Fensuansiidrldnulsauwandien uws naneiasufjiRnislifuan
v a Y1 J (% Y a A a £ A4 aa o o/ [ a a
31989 Wdwieludalsmenualndidswisolsmenuianudvsmeidadenas Sunmssnwiiaiy
A o] | S v vyyo = v a va a
N3N 4 91N w3e Hemsuansidilanulsauanion wazHanwiaeUfuanisiiuen
81989 Thihnsdewisludlsmenunalndifswselsmenuianudnsiiiosun1sideds way Sumssnwidiugy
o & aNa o A a aa o @ 1% = a o a
viatl lunsdl?l 2 Sanstian 4 mnimTINady wae Snwuds Usswwuiinneguamunandensusedy
s laewnmngnsin “lifionns uaz naneaunanislifiuadnede” Weasu 1 U Wnsaa CdU 91
wnwaluiuAeBifeinnensag (eedesifivsyiRdudanuiy) wilouUssyvulunsali 1
1 L aa LY o v v 1 ! = aal =< aa
AN NEVAININTIVITIBaEINYINET Sellaougavniweedlnagramilanunsdin 2 8 nsdln 4
Tdanmemeyszdivennisuasinwanuanuiiaunigiauniteg “lifiann1s uae nanaiaslianisund
Venun” Mntulinsgudiensu 1 U mnuaundlidesinmnensingl (nedediiivseIadudamaniy) wilou
Usgywulunsali 1
4) nAUNHAI A NBMVLA ArAainsUssllurudsmndwndesdiiudulaensaeuaiy
Tsn iudegeduuandenuuiuialuiig uaednussiRglisunansenuiazaundnlutnuiiugy
5) Mauseisgunmsieies
nstingundmaned 1 uuENINan15953 CdU AuA988nnnii 20% vesnuiuauilasy
mMInTRlinTRdudLlrasunnAY
nstingandmaned 2 IUENINEN1T9TI8 CdU AuA88nNi 20% vosdnuiuauilasy
nsnTalingIan Cd vuiuilutuneu Wedudeyalunsimmvusdiuaunasyhnsnsaiiudusnas
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