tRERRE] A vldaeadsunazgrAwN

U7 13 adun 2 Uszdnfounsngiau - Sunau 2563

2
1 U

n1sUssiliuAFesnaguATNvaIRsaLENUYE

v

SLanNNIaNNANFUNE LaRSRTNNTUNIIR IR
TudwmdInyssud

Sxx

AALIUA INEYAUITTL, 15138 ansmiug”, nuading duved™, wasnssedld wqﬂmﬁw%‘”’“
Received : March 5, 2020
Revised : March 31, 2020
Accepted: April 21, 2020

UnAnge

AT I mansUsendilSagussaeRiloUssiiun Ao MY e
fufvRanSauenverdidnmseidndummsaudalanswinsumsiamiduiuimvaundng sune
thulmilvenod Smiay3sud insiAvdedreuiiinizindevesufviaunewiuneud
nanhumeut ez uesvainindridedeviuasesemainnintedelesldinfovyulale-
IwswieanutuTy 20% lneusuins

HaMSANY NI Usiaimaniuduadeesmsmy mvia eauns uaadlen dnifa uazsingd
luguianeguuliovasnuauseniNUGURTRISEmIN 0.02 - 8.44, 81.50 - 6,038.26, 785.43 -
49,899.31, 2.00 - 63.25, 81.50 - 188.36 uay 2,592.91- 40,722.91 dadnsumanlansa gniuaiu
HansUssdiunIGesiogunIwYesaTs lineuz ST AdnaIunIMIEISUnTIeveI Sy
guiian fvamundony 95% Wil 0.263 - 0.530 uasaziada W 1gn WA 1.00x 10° - 2.70 x 107
Farananudessunsievedlansynviadaidoend) 1 usnedenssusuralayminaumsaiea
saedtodalumulomaiiaviiunuidewioqua eehalsiny gufvimuausnaininiuazemile

YAINITNIYNATIIENEATUNTIdT1TTna 1asiuU s ansnmlunsveanlaveniniana9ide

AaAgY: NIsUssdunaswagun I / veediannseidng / lavewmdn / nisausianieiianda

HIUARYOUUNAIIN: J8mIanTI0158 ATNTIATY WNwIANS 7RIV I manTaIIndeN A TN 1mIanT YWIainTl
UM INETE NN 10330 Insenif 02-218-5196 E-mail : tassanee.c@chula.ac.th

* dannangnsIneImansvndin (MeImaniauInae) AuyINeIMmans 9H1aInTalmIIme 16y
“* ggmanT1915e UsydiaaeInemans wiainsalumiine as uasiainlysunsuitenisinnisvezuasveudesun s yuy
guenINTUAAGIUNITINNI 58T TUAT YO UTES A TIE 9IAINTANTINE 138

Journal of Safety and Health: Vol. 13 No. 2 July - December 2020




tRERRE] A vldaeadsunazgrAwN

U7 13 adun 2 Uszdnfounsngiau - Sunau 2563

Health Risk Assessment of Electronic Waste
Dismantling Workers Exposed to Heavy Metals

via Dermal Absorption in Burirum Province

Kakanan Konjanawan*, Nitaree Satrabhan**, Kamonthip Khunchalee*** and Tassanee Prueksasit****

Abstract

This applied science research aimed to estimate the health risk of electronic waste
dismantling workers at Dang Yai, Baan Mai Chai Poj District, Buriram Province, exposed to heavy
metals through dermal absorption. The samples of dust adhered to both their hands were
collected by wiping technique using wiped gauze soaked with isopropanol 20% v/v before
starting dismantling in the morning, after morning work, after evening work, and after finishing
their work in the evening.

The results showed that the average concentrations of arsenic, lead, copper, cadmium,
nickel, and zinc in the dust collected from workers’ hands were in the range of 0.02 - 8.44,
81.50 - 6,038.26, 785.43 — 49,899.31, 2.00 — 63.25, 81.50 — 188.36 and 2,592.91- 40,722.91 mg/ks,
respectively. The maximum in non-cancer risk, hazard quotients (HQ), was found in arsenic
absorption with the 95% Cl of 0.263 — 0.530, while the HQ of lead showed the minimum,
1.00 x 107 - 2.70 x 10°. All HQs less than 1 implied that there was no increase in health risk for
the workers exposed to these heavy metals through their hands. However, the workers would be
recommended to wash their hands properly by using cleaning agents in order to remove

residual heavy metals after finish dismantling effectively.
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A1 LOD w11u 0.0793 ppm, 0.0055 ppm, 0.0994 ppb, 0.1273 ppb, 0.8997 ppb waz 0.2740 ppb
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mMlesgvianuanavedaneninindefaintiusindiovesuifiau vildlae
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9 Residual Metal = 22 x100
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msUszduanuideesausnverdidnvseiindannissududalaveninnguil edain
WuansbineuziSadladudanumaiinmds vinn1susediuanudsves US. EPA (US. EPA 2004) feaunisi
4 waz 5 IneanuvinevessiuUsiuaunsianslumsen 1 ardadrumnuidudunsie (Hazard Quotient;

I~ 1 = Y-V 'V} v al [ @ ) Y o P 5

HQ) WuAwanspnUtdssannIsSuduRalanenng linaugSaunsamuiadls Aeaunisi 6 3Ny
AR TITURS18 (Hazard Index; HI) Taasiuainan HQ Mduansineliinnansenuseaisy
Wnnneieaiu F9ullassadunisi 7 01 Hazard Quotient (HQ) wag Hazard Index (HI) ¥89

HufURmdiAdesnivteniiu 1 aadegliannudssieaunmainnisiuduialaventinnfnw

U%mmaaaﬁﬁgﬂam%wiaﬂ% (Absorbed Dose per Event; DA) = C x W x ABS .. (@)
SAvipe
U%mmﬁmigﬂam%uﬁﬂmﬁq (Dermal Absorbed Dose; DAD) = (DAx EVx EF x ED x SAroial) ... (5)
(BW x AT)
Hazard Quotient (HQ,) = DAD / RfD; ... (6)
Hazard Index (HI) = 2HQ, .. (1)
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AanUs ANUNUNY e WAAID19D
C  erwududulavewdnuudlons mg/kg  MTIATIZIRIDY
G0N
wo dwiinduuudievisas kg NTAATIZVIRIDENS
ABS  dndiun1snaTuULRINTS - 0.001 dwsuglueg) (U.S. EPA, 2009)
(Dermal Absorption Fraction)
SPAuipe Nufffidauuiienansdng cm? 0.98 U89 SArora (NMFAATIEIFIBE)
SAron  MufiRvesiiovianstiig cm? 0.107 ({w1e) 0.089 (1Y) (U.S. EPA,
2004)
BV ewdlunisvinfanssy event/day 1 event (U.S. EPA, 2004)
EF avwdvesmssududa Day/year 350 $u ( U.S. EPA, 2004)
ED  svwznaiildSududa years 30U (U.S. EPA, 2004)
BW  twting kg 60.33 (318) 56.68 (Ei)9) (WuUdDUNI)
AT szznanadeildsududaas days  EDx 365 (U.S. EPA, 2004)

RFD:  U3u160u01984 (Reference Dose)  mg/kg-  As = 3x10 (EPA, 1987), Pb = 5.25x10°

YBINTAATUNHINTIS day “Cd = 1.00x10°,Cu = 1.20x102, Ni =
(Dermal absorption) 5.40x10° way Zn= 6.00x107 (U.S. EPA,
2004)

wnewe: Ymiindadgldnnmsiiuwuuaeuauluiun@ne (e 79 518 waziuds 49 918)
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4. Han15aN®YI

k74
a va =}

4.1 szavanududuvaddansuiniguiifnuseusnvesdiannsaiindSudur

Y
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HAN13NTIIAMULTUVRLaEnng 6 wliaNainandiog 1l unnIzinilonandtng
voUiuRMUSouenvezBiinnselindva 6 318 WWukv1e ¢ euavimd 2 918 01858wing 33 - 61 U
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Anifa wazdengd UA1581I19 0.02 - 8.44, 81.50 - 6,038.26, 785.43 — 49,899.31, 2.00 — 63.25,
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am'hmWuiuﬂ‘%mmqﬂuﬁﬂﬁﬁ’amuﬂuﬁ 2 (W2) uag 3 (W3) ivhnssnagliuasfanennoung
ponannasTanwdofitarnninin dwiuduitRnuaud 3 uay 2 ananueududuresuenden

gandaudunsiginnusessndudunan wasujifauaui 6 asaanulinfiageieninyiinis

SOLENLKIINATUINNIVYEBLEANNTORNADU

100000 v
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100—]

10—

Concentration (mgkg)

T T
Zn cu Pl i
Heawvy metals

amil 1 anududuvedlangninluiegsuuuiiovessausnvesdidinnsedng

4.2 anuannsavaslavgntinlunismwiefaianilaveiuiinu
lofiansain % Residual Metal VOIF1TUY NBILAY wazazi (Ml 2) vn % veslany
fmnénediaganansilaveunadatuiianuasalumswdofnuuRomilsnn wansinsginu
ansuyuazmziailan % Residual Metal vuilmdsvdsdnsdenninfosas 0 (60% waz 50% vos
fegnaanun audiy) uansirdinnsandrsveslangaiings 2 slinvuiiovesausutdes daw %
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wnasydanuannsalun1sBurui s (skin-penetrating ability) lalsid (U.S.EPA, 2009)
Jeiilonafardloveinuaugs dunsasdianuaunsainugisefuiliedormivesddladinlan
lnedin1358yA1 dermal absorption factor ¥8IMaLAITAYINAY 0.3% (HERAG, 2007) waznzna

ausanaduuuRntslasiuiy (§nsn1susuimviaingu 10 c/hn) (U.S.EPA, 2009)

4.3 msanasvadlansninainnisansiie

ilefi915041 % Metal Concentration Reduction VOIEANTNY NDIA uagazil (Nl 3)
N8l % Metal Concentration Reduction fiAngauansfisansvinanuavenauaznsansdiovesiufiany
fusgAvEnngs :namd 3 wuin lihaueuagddiofeinedaniu nadnmen vieay A %
Metal Concentration Reduction vasansnyaulvg) < 0 % (77%, 65% uag 72 % Yaeog19TTNn
puadiu) lunisnduiu A1 % Metal Concentration Reduction nesunsuazaziadulngjoglutis
0-50 % WazaNIn 50% Fensdnsilesensinenyillvinesunsanasunniianlag % Metal Concentration
Reduction #isnnndn 50% (47% wasiaaeneiienun ludrurasngiaai % Metal Concentration

Reduction 1111131 50% (100% veieg19vianun) eansdemyey

100

i No residual
20 [ Residual between 0 - 50%

60 HResidual higher than 50%
60

3g 41

TRuny

el

5 05 25

=
e
S ] %

As Cu Pb

Al 2 SeeazveaduauiiegelseusnvezBiannsetindiiny % Residual Metal

$88N731 0% 58139 0 — 50% kazu1NnIN 50%

soap
B >509%
powdered detergent ?

As

dish washing soap mM0-50%

soap B8<0%

powdered detergent &

Cu

dish washing soap

soap

Pb

powdered detergent &

dish washing soap

0 10 20 30 40 50 60 70 80 90 100
Youas

AN 3 %’aaawaqaﬁ’qmuﬁaaa’mﬁaLL&Jﬂ%&Jz@Lﬁﬂmaﬁﬂéﬁwu 9% Metal Concentration Reduction

$98N71 0% 581379 0 — 50% HkazUINNIN 50%
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4.4 Uszifiuanudesvasansngalineusiie
nansUszliuAnudswesasngulinoumSafaandumsneil 2 wuin @1 95% Confidence
interval 48 HQ ¥asansny nxMa uanilon noswns dnifia uazdsnzd mnmssuduilansiomey
Tuw29 0.263 - 0.530, 1.00x 107 - 2.70 x 10°, 0.047 - 0.178, 0.024 - 0.062, 0.141x 10° - 1.02 x 10

waz 0.005 - 0.017 MUAIAU Feazwiuldinal HQ TAuUsiunsiiuan DAD wiasanlaneminusasy

[y

iladien RD uansnsiutuedfuanududunsevesans wisgnslsinu A HQ vedlanewniinynude

Ud‘ I ¥

frtaendn 1 wanvidsunalaneninifanideve U uRnudslimunnuidewaguain e

kY

[

AUINAIAUESYBINSHUR Al AN vEa I umeeT HE wudi dd1 95% Confidence interval
ag/lutng 0.334- 0.787 Faildesndn 1 uanadudleusziliun1sududaainianssunisfnuenvey
didnnsetinduunisiafiensasstanasntiszeziiainisinnuedenlasududaas 30 T au

Yorauavas U.S.EPA (2009) delsifinmudesiogunm

A15719% 2 ApdssRaguauesansnaulinensse

o Mean of Hl
lavizuun Mean of DAD (95% Cl) Mean of HQ (95% CI)
95% Cl
1.28x 10 0.397
GREYAY
(0.08 x 10> - 1.59 x 103) (0.263 - 0.530)
. 9.62 x 10° 1.80 x 107
MEN
(0.51 x 10%-1.41 x 109 (1.00 x 107 -2.70 x 107)
1.12 x 10 0.112
NDILLA 0.481
(0.47x 10% -1.78 x 10°) (0.047 - 0.178)
(0.342 - 0.619)
. 513 x 10* 0.043
(RI2I%N 13N
(2.88 x 10" -7.38 x 10 (0.024 - 0.062)
.. 3.14 x 10° 5.82 x 10*
UNLNA
(0.86 x 10°- 5.53 x 10°) (0.14 x 10> - 1.02 x 10®)
Y 6.82 x 10* 0.011
dNgd
(0.33 x 10° - 1.04 x 10) (0.005 - 0.017)
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