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ABSTRACT

An analysis of dustfall and heavy metals contained in dust around urban and industrial
areas was studied. A method of passive sampling was used for collecting dustfall around urban
areas near King Mongkut’s Institute of Technology Ladkrabang and industrial areas at
Samutprakan Province with Bergerhoff dust-precipitation collection for 30+2 days. The first
period of sample collection was between 15 November 2003 and 15 Dece'mber 2003. The second
period was from 15 December 2003 to 15 January 2004. In addition, dust in indoor air of the
furniture factory was collected using a personal air pump for about 6 hour during working period.
The amount of dustfall was measured by using a measuring balance and then heavy metals
contained in dust were digested with microwave digester and analyzed with atomic absorption
spectrophotometer

It was found that the highest and lowest amounts of dust collected during first period in
urban areas were 156046 and 213.74+5.96 mg/m2d for stadium and library, respectively and
those of the second period were 681.49+0.42 mg/m?d and 161.08+10.06 for Soi Chinda and
library, respectively. For industrial areas, the highest and lowest amounts of dust collected during
first period were 1601.97+59.28 and 543.64+20.69 mg/m*d for school and temple, respectively

and those of the second period were 784.57+13.27 and 179.63+18.45 mg/m?d for factory (out



and in), respectively. The average weights of dust in both areas were not different at significant
level 95% . It was also found that the heavy metals contained in dust in urban area which the
highest and lowest concentrations of heavy metals contained in dust were Mn and Cd,
respectively in the first period . Their levels were 332.60 mg/kg of dust for Mn and 10.06 mg/kg
of dust for Cd . And the second period, it was found Mn  at level of 614.80 mg/kg but Cd, Pb and
Cr were not found. Heavy metals contained in dust around industrial areas which the heighest
level of heavy metals was 433.25 mg/kg of dust for Mn. and 2.18 mg/kg of dust for Cd. And the
second period, it was found Mn at level of 1031.25 mg/kg but Cd was not found. Average
weights of Mn, Cu, Ni, Cr and Cd of both areas were not different at significant level 95% .
However, average weights of Pb was different at significant level 95%, in the first period.
Average weights of Mn, Ni, and Cd of both areas were not different at significant level 95% .
However, average weights of Pb, Cr and Cu were different at significant level 95%, in the

second period.

Keyword : Dustfall, Heavy metal, Active sampling, Passive sampling
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ACGIH American Conference of Government Industrial
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TLV -TWA The Threshold Limit Value — Time Weight Average

OSHA Occupational Safety and Health Acts

NIOSH National Institute for Occupatiénal Safety and Health

TCD Thermal conductivity Detector

XRD X — ray diffraction

PET Polyethylene terephthalate

PVC Polyvinyl chlorine

PM,, Particulate matter diameter less than 10 p

TSP Total Suspended Particulate
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ACGIH Nickel : Metal : TLV - TWA = 1 mg/m’
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a o ' = =) a Y S| A =
C unuiald 9wy ufeu aaniauma sazosaaduanunmmiucy

N > s g T
L‘ﬁlﬂgﬁukkazﬂa@ﬂﬂﬂiuﬂ1§@QQﬂﬂ5mﬂ1§LﬂU936513

A 2 s Blle™\
n13AaAIg1lnTaliNLA0813 (ASTM, 2001)
) o 1 9 4?’ 1 £ = ~
- Qﬂﬂsmmumaﬂm%mmqamﬂwuamau@ﬂ‘nqﬂ 8 vjmmzuquﬂ 50 ‘Vim
d g o [ 9 ' 1 Ay A (] o
- Qﬂﬂimm‘umamwmmagqamwwumamﬂszmm 4 11AT 1FU AN
v 1 o dy 9 lda‘ =3 (="
AN T LFU NULNUAY ) the ua:maa“luuﬁaﬂmmﬂusﬁu 30 99F ILUIUBY
4' AR -3 1 a é 1 = d' 9 = 1
- RUANGIDYNUITHINUINWUIOT «m"lummmwamam"lﬂ mmqwama"lu
' =) g I~ ) ]
AIFITNINNT 30 DI muamuvlﬂmm;mﬂumamd
1 1 < ) 1 1 " @ 1 [
- STUTHNITHINIANUAIVYINUAASYA AD9NTLUZTIUNINHULAYI LU HITZTNIN
I~ @ 1 1 o @ 1 a = 1 @
igﬂm‘umatmLmazauﬂU@ﬂﬂaeauawyéfaammﬂmmu
$runulumsifiudiegi

a A o =2 = = 1 [ 9 Pt
= ﬂil'ﬁﬂ!‘ﬂ?’nﬂ’liﬁﬂ‘BWﬂjifﬂzﬂﬂqﬁtﬂﬂﬂﬂﬂﬂ’mﬂﬂWﬂu@U'ﬂq@ 3 9

[ a Jd @

2.5 uSamsesaontinuevsesuFualninsinlamms
a Jd @ I~ Aa o a rd 1

oxasuiinuousesuFumn Ins I lawms dumadiaildinngisga 181w
a LY . ] 9 1o a d
J3ietlen (race analysis) @zadn 5232 uazlinnugndeanindigalumsanizy

a ‘:y g o A a ~ g ~ [l
mﬂuﬂuMﬁaﬂms@ﬂﬂammwmﬂzmuaaiz‘luamuzmﬂu"la (vapor state) N9g 1UTA1IY
vy
WU (ground state)
a Jd o = a g a
MammauummucﬁasmumﬂﬂTmTWTmumLﬂumﬂuﬂwﬁwaaamamﬂuau

yodusudnIng W lamns fldiar inondnezaoudasey dlenumsazateldiiiuasens
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S

vuan q il luan 1 mmawaw%:ﬁwmaaaﬂ"lﬂmamﬂumaamaﬂmiwﬂmﬂtﬂu"lauaw
uanguiluezaoudas: luamuufaauddy oz saoufiRadin vy aa‘luamawwu(uuu
LazowNs, 2534)

21NauN1503 1UAHUIY (Boltzmann) (113 2.1)

- (Ec-Eo) / kT

N = g ¢ (2.1)

c c

N, &o
o N, Hag Ny = %"mauawauﬁﬁmazﬁ”w (Excited state) LLazamazﬁyu (Ground state)
ANAIAY
g, u@¢ g, = statistical ~weight YpIanI3 (Excited state) smzﬁmazﬁfu
(Ground state) MUR1INY
B uas E g wé’muﬁamuzx%’w (Excited state) Lmzﬁmmﬁu (Ground state)
AN

K = gpafvosludaanu (1.3805 x 10 erg K )
T

gl (K)

WU N,/ Ny 499 Na i1 9.9 x 107 7908199y 598.0 nm tagguund 2,000
Y
madu  erpeneusngnaszdulntulogluaauzii (excited state) 1@ laomsganiiy

1 Hq v 1% oy 9 a d v aan
LLETQﬂWﬂLLﬁa\‘iLLEN‘VIGL‘H’CﬂﬂﬂGliiJﬂWﬂLLﬂﬁﬂJ@QﬁTﬂﬂﬁ@Q’JLﬂﬁWZﬁﬂﬁﬂQﬂﬁﬂW 2.4

At A A @.1)
A 2 a &
e A — P¥ARUDATLINANTITNWYU (Ground state)

A* = pzaeuddszNanIIzidl (Excited state)

KV = wasufzARNgANAY

dlouaannunatasgnganau lavesaoy anuduvoaumarzanasuaziudadiu
TagnsefulTinaezaouNigaNaULAS wionanldhanuduvesasfiaaaailudadiu

@ J
Tavasaruanududuvesnsazateaungueuiies (@ums 2.2)
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(2.2)

I, = Aanuduuasneugnganaulavesao
I - anuduuamdgnganau lavesaom
€ = Morla absorptivity

b = ATWBIIVBIDZABLIAA

C

= ﬂ’JTJJL‘;{’J’iJ‘{JI‘LHJ’ENﬁTiﬁzﬁWU

y ~ o = ' y a Jd  w
n30dion ¥ ian1sganduLaIUBI9ZARYITUN T IA3090ZADUNNILOUFDIUFU-

aulnIns I lafines FelidauilszenauAsgui 27

s Flame-burner
A 2

1
" o \[A T e
s::ugrzf N Sk At— Monochroimator + Deteclor
radiation L/

> Readout

Sample
introduction |
system

51 2.7 dauilssnouveinistesaouiinuoutesuFuanIng I Tnfinos

(U HaTONS 2534)

1 d'i a Jd w a d
251 gamilszneuveuniesezaeniinueusesutuanininsinlniines

1) unasfuiaued (Light source)

unduasiidonlddeslfuouatlaasuuay 9 uazianuduneh  1duA  Hollow

o 1 asa 9o Y
cathode lamp (Juuvauaainonl9iuinn dsenouaiy

g a a4 @ A v a g o o
muﬂT‘nmf]uiawz%umﬂmﬂmmmmmmmﬂw “V]']Lﬂu'iﬂ“ﬂix‘iﬂﬁz‘uﬂﬂﬂﬁ’lﬂ

QU

3031070

3 o ¥ a a A o A p=} I T g
o lua vaqelanzinfansensamunIome lnsionduunuans
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Y o a A 2 P o o
~ aelunssadoudaiioounsoe1inouiinuane (4 - 10 torrs)
. o Jo 4 o dy Y ! -
- Window %1476 Quartz 1130 Silica eaunaiui laogluyae Visivle
i v ' ;J o o 1 9 3 o
 deliEndlthsznhat udaezgninlfuandauazgis udivudaunine vild

92ABNNAABENINUIGANIZAY uazideunaoanuimuaduAgnTen 22 -

2.5
Ar + e —» Ar + 2e 2.2)
M(s) —> M T (2.3)
Mg ~— —— Mg ~ 24
M@ 2 e W@ Y NN 2.5)

A A o A o
119 Ar iog M 79 meaammﬂam AluaIAl

o o
N3EAAUMIMULASYDIHADAgDa ada 159 naaindgy 2.8

1. Sputtering 2. Excitation 3. . Emission

_ ) M M N
(-) / (<) S Al e NS
"M

4 o
sUN 2.8 A5 UL MELAIYINADADA 1011 15A (U1 LAZoNS, 2534)

daufivhldsgnmuiluezaoudase (Atomizer)
- Flame atomization (1‘%’Lﬂﬁﬂ‘N)

- Furnace 1150 Electrothermal Y150 Flameless atomization (Gl%ﬂ’sm%l’e)u%mllﬂﬁi)

3)
4)

5)

Y Y ¥ A Ay o
Monochromator 61"11LLEJﬂLLﬁﬂ‘Hhlﬂﬂ’J'ljJEJ']’Jﬂﬁu‘lJ?NLLﬁQ‘VIG]fNﬂ’Ii’Jﬂ

Detector

Readout
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Flame atomization

[

; Iy
drudsznoundingy
. 3 ' ~ o q ¥ & g o & a
_ Nebulizer : Judmfimsazarogaifiluazessdesian  naunuwamadLas
Y a o
fro0nd lad
I~] 1 A o Yy a ~ a o
- Bumer : WuawnildifnoznonyeisanzunIey
v
FLADUUDINTZVIUMT Flame atomization (Fauaadlugy 2.9 uag 2.10)
4 I~ d
| Nebulization : Wasuveumnarlfifiuazosudn 9 A0 nebulizer
g IR~ '
2. Droplet precipitation : 22804tAN. Ye3en3 Az INd N unoaesazawvLIa lvg
1 1 n Y= 3y ' :} ‘:’ .
Tignnsoasvegluomeald Swanawudaoon lunavieiiiig (drain)
. <] a @ (23 g a a o
3. Mixing : A08UaN_9 VYpeANs Az A NARANAULARIFDIWA Y. (fuel) LAZDBNTUAUN
(oxidant) Ty spray chamber Y94 nebulizer
4 Y o 29, B\ .C s qYa d <
4. Desolvation : snviazateiioy luazosadniugniiaoenly lvmaituoyniamnn
dya d%' 1
Yoer13Usznol aszLumsLnavuapuasvetla v
ey a2 o a o g 4
5. Compound decomposition : Galutlar i ldastseneufianmsuandaiuoen lad

< a qg/l a 9 A a [
Lﬂuiumqaua:rﬂuazmamai: 1enseonifianTInsEduvsainans laee lumdu

anlla

light beam 2= C)\/
_______ 'S -O__ VAL C o 11,

5N
i ()
* compound
decomposition
(P
©c © o
* desolvation
<
o o
oco
mixing
nebulization
droplet

solution precipitation

3‘1_"’?1 2.9 Flame atomization process (LL‘fl,‘u LUaEoUT, 2534)
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Flame Process

+

M + A ( Solution )

1) Nebulization

M+ A ( Aerosol )

2) Dissolvation i

MA ( Soild)
3) Liquefaction l

MA ( Liquid )
4) Vaporization l

MA (Gas)
5) -~ Atomization l

Mo + Ac> ( Gas)

6) Excitation
M* (Gas)

7) lonization

M + e ( Gas)

510 2.10 n3zvIUMsUANAIYalavy 1y Flame atomization process

srigveuiladin

.
Y=, o

o Iusazsiinlfgampiae-dinandiafiu Gudadluaisii 2.1 aa Iiina

U U

ac v a g
1ABIMAAzBIARAN (Al =G, flame) 19MumnAns1zrs1q ldtdseinm 30 519

ms1afi 2.1 gangilvewa Ty (U azeus, 2534)

yiinvoudadlv gamgiigega (°C)
Ar-H, 1,577
Air - H, 2,045
Air—C,H, 2,300
N,0 - C,H, 2,955
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TumsIAMIQANaNLAIYDIDLADY Sulnmesuavedefiiiderasauozaouign
wandululaaldl 18ud
1 SasmsInavesmsazawiignaadignlaalyl (aspiration rate)
2. ANUNIIAYEIa1TaLAY (viscosity)
3. ¥UAVDIAITIIALANY (solvent type)
4. 139AIAIVPIAITALANY (surface tension)
5. Qmﬁgﬁmmgﬂm“lw (flame temperature)

6. ANUFIVOAUMN (burner height)

a 4 a o Ay LY d v 1 9 g v [
HAYRINIUATIEH Iz A la YURENUUHNIADIAINAIVINAU asdsudasims lua
ypaasazae iz an- msdondirhazain limuizauy AL IRIRNYDIANTazANy A8l
wasolSinasignaanguiadii dansazmodhdulanllinnlematiezaouszgnran
d? o A d? A a @ [ 1 dy = A
JUNILIALLINUY msiensiaveulallvuaznslSudan IuvsuT oI UIaL T TINY

a 9 n’.ll o 9 1 o 9y a
oonFu s aw saummsﬂiummqwaamﬂwmm:ﬁuﬂzﬁmam‘lwﬂimmazmw

' ¥
Wudunazensoganaunas ldgsgamuaiy

[ o 1 o a It
m3famsganauuaainlsgauilymannssunIuaeY wldmsunneni
a l& X = \ o/ 3
FoRanana Femssuniuiienifianingunaeid q aail
A £ a J A oy 1
1. nsganduusaeslumnadufaoen lanvelang niemaliznauhnuaeninu
9 1 53
fouuaz luaaiwd?
a A A g A = o
2. msﬂsmquawsamﬁ@‘ﬂﬂauuﬁwmauﬂmﬂlmzmmamswamamﬂmm‘f]u"la
Y
Taen
@ = o Yo o Y A
3. msuandavesezaon lansiinavidimnuesaouanas  uazihlinisganauuas
anaa

4. mafAeasisznoviigaida ldonilinisganiuuasanas

A A A sy 19 1 o = ' .
ﬂ"lﬁ@lﬂﬂﬁuuﬂﬁmﬂﬁﬂ‘ﬁﬁﬂu"] Alulgeznounauls (59n71 Background  absorption
ad 4 g [
Msud 1y Background absorption 35nieAfAe n1319 Hollow cathode lamp ’Jﬂmi@ﬂﬂﬁuuﬁﬁ
Y @ 4 o
¥0902A0MIAL Background Lazld D, lamp JAN13QANAULAIVDY Background REDAGRGRE

AANALITIWDIaADNITLIDI AL HATWUIATRANTULTIVRIBZADN U0 AAT
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Vhi’e)mﬁi]‘”clﬁ Background absorption 411
Ms1se ﬂﬂmiﬂnmﬂuﬂavmmmﬂmamau%wmﬂﬂimMimnmuﬂﬁﬂawiumi

AN WL“I)’QﬂﬁJ']m'ﬂEJ'Nlﬂﬂ %Qﬂi’ﬁ’\llﬂﬂi%'luﬁiu'ﬁﬂ‘ﬂ'lhlﬂﬁﬁWﬂ’Jﬁﬂ\‘iu (LUJ‘L! LaLoNs, 2534)

1. 35a$13n51m1NAs§IU (Calibration curve)
Tauia 113 as suas asa10LRsTIUA2T 988 matrix @13 9 ieuAumIazaY
@ 1 @ z 2 o Y a Y a Y o 1.19/
Sothasaiusai linamsanseiiidenanan  msadenslnasgiuiilalasmanaon
s emmsganauuaaium Ianaunduduyesasazaivnnig v udnhaInsganauLa
@ 1 =1 @ o o a {
Yo azatsitegr o funsinas gL Aansad s Tnamsiaullu

frod1a1dannile (AU 2.11)

31# 2.11 @nBaizUd calibration curve

2. ’Jﬁ!ﬂﬂﬁﬁﬂMiﬁ]‘u (Standard addition)

Sil&naundad maesouasasamnasgu imileuiuansaz mamamquu
o 9 1 kY ad =1 g =1 A ad a
Mldaeudisen aﬁwumzmnmLm'lmﬂtwm"lﬂﬂﬂmﬁmumsmmgm 2518 Taoms
SAMIQANALIE IBITTaZAILRIBYIINDY WRymsazawinasgIuinuanududuas
Tumsazaesietnaudasswanntlsuasvidululsnaaeiu 15u1l5inasldmnu
) [ A 1 A [ 9 3 d‘ a
W ldIansganauuds wa@ﬂmms@ﬂﬂauLLmﬂummwmummmsmmgmmmm"lﬂ
anduasandogaais q uazdensminaauny ﬂﬂﬁﬂﬂumﬂﬂwuuuﬂummmﬁ'u%’ummms
mmmummuaﬂﬂ mmaumqmaﬂwma 9 uamamwﬂmmmmmmmaaﬂiww‘uuuﬂu
AU uYe T INATIIUAD AU R 91T BT (Aeg1l 2.12) 53d9s90a0

Tl ALY matrix uag 21¥mafigndoannniitusn
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No
# 7 laterference

Spiked
Sample

Aqueous
Standards

Absorbance

aay;
//// ;
7,7 :
2.7 '
27 ‘
I S 2 | 1 h |
4.0 2.0 0 2.0 4.0

‘:' ad a
51212 nyveadnMuaITLIAIIIY

av d'd' k%
2.6 UMDY IVRI

Arslan “11a . Boybay (1990) - 1afANHIAI TN UGN ALY I0YMANANAINIA DY
amsalumsazanw uaznisyede Ilvesuazessnanatausey 9 UsRM 18U Elazig

=

2 3 1 d 1 o g 1KY
cvqmeg‘luﬂﬁzmﬁﬂm ’e]\‘lﬂlli&’ﬂ@‘lj‘UﬁNNaﬂ1’J$P§uLLﬁ$ﬂ’J'llJﬁa"lﬂﬂaWEJ"U’eNﬁJL! %z?}uagﬂu

Q
v 7

a a :ﬂy A o S KR J = 1 A ]
gaflonner  Wufide - wazggma  weninisfnm0ntsznountuniiuazuisigiiogly
1 o 3w 1 ot 1 A 3 A
aynAfuazeos. Iegaziimufudletennaoi 7 uiadunar 15 1heu Aoy
< @ { v { 1 1 4
asagny 1l 871986 Wuduly dasunfevesunsossianasnudagiunszun 36.37
[ vy [ ¥
g/(m’d) das1veseymaniazmeinlduazmunsyada lnldngamall 900 esmradoayuly
(= - 1 o 3 =Y I~ U 1 [
AT 26.95 A 8.51 g/m’d) Mmfeshda lavtneynnlianyaziuan Tussriegigg
$ouniieoy aziia)szana 8.63 nazlurnggruunsziamilszina 649 myaaaiuesnney
g 1 @ s X LY
prdluwamnnnsaoenlod gn- daes lasen laa  dawmnaszuaumseniud
= aa a o < o [ o o
unaidoy Fanou egiidion uazman Wueidszneundnueteyma esrisznenlagialyl
9 2 o A o A o 3’ 9/ v a 4 . )
WARWATINUTNUA 150TAAAIAUVDIHUAZBDY  MIUATILH XRD (X-Ray Diffraction)
Y g (K XK a o A 4 L4 4 < 4
waraalddiuhedulsznevveswanasadane una lva adoad woalua aaolsa s lud la
= aa a = Jy c?’n/ o 1 '
UARFBNEAING  uaze1aldIMYIENBUVBIELUAAIY  wenaIntdany laneviina1ee
Y a4 a a 4 y 9 o &
Az uuenile dnfa uaz lavead AnududugIgareInziINgnAsIIND AD 3,600 mgke
of dust

& & 4 a . o ' 4
wena It WuNusu sy Elazig wulansniindieqluduazess  dee19inain

= o ! o
NITUIUNTYATIUNTTUNDIALAY Tnsiley uaznzn’ Llﬁ$®1%111i]1ﬂﬂ15ﬂﬁW%iﬁ}’JEJﬂ’Juﬁuﬂ
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° a s a o 1
Akhter 1la2 Madany (1993) 188 ns sz S a Tangninluguanauuoy
9 A a o o g @ ] 1 Y A £ o
Fhudouiitsemennsisy Taoimanuadegiaruanoun 106 @18 HazNTIULDUTIN
= dy Ay a 9 a 1 Asl‘ o ] Y 1 1
AMSINUAUIA O UULBE NUAY Taeldusamaadnanadunniu simsinudiediiulu
1 A KX a = o < Y 1 a 4
sy nafonmEoudaguIey Y a.e. 1991 T@ﬂmmam‘umamqmﬂummisqwmma Aud
qunn, 15950, i, fvense, ouuRimsaasAuAe pazauuifimseneses delane
winfimmsimsed laun aeia, daned, upailoy, dnda, uaz lasiioy shmsinsziae
matinozaouinuoures uTuanlas I lawms

ddv %

mﬂmﬁmamwmwm‘n su'ldidsmameslangeglul/sinuninisdng )

g

=

Y 1
Wisufoususi Idnnfiune s Taonuhemasvednsia,. dangd, uaalon, dnida,
wagTasdon Tuduanouudinwmiy 692.7, 151.8, 720, 125.6 1Az 144.4 Lg/g RPTSRIT,
A i g s (A o 3 5
TuvaziduiifunnthudenduinaTansniineiiny 360, 64.4,37.0, 110.2 1z 144.7 Hefe
P Ay v 1 £y A o < 1 oA [ Y
cmmm1@wm1mﬁLm“lwmﬂsawummﬂmuwmumﬂmmmmmﬂwaﬂmaﬂaﬂzwuﬂiu
o [ [} a d aa J a oy Ay A = o aov [P=
RN irmsSasizrrameaaanuyTina langanuluiunate fvims3ae Tl
] 2) IR 8o I8 ST IR ] ¢ g o < ¢
anuuanAsediaiied i el asuilnlsenauinaian nazluguinaavua
1ﬁﬂﬂlﬂﬂﬂ§°’“}ﬂﬂiua°’mﬁ151%51’]ﬂﬂﬂ3
Charlesworth #8¢ Lee (1999) 18AN¥171 Nuﬂaeaaﬂﬁlummmﬂuaﬂmmwuﬂumﬁ
UWINTEAYVOT lanenn LﬁmmﬂTa‘mﬂﬁﬂfnz"lﬂﬂzﬂuﬂuduazaamamwsﬂszma"lﬂm
Vo ° 4 o o ' A 9
AR Tagvims N s aeuiionsRanTHasmandIveadunzeesludunaaey
Il vy '
Fimsandinzduoginanizenia mamasuiiy MiodnuuzmMIAnm
Charlesworth (taganiz (2003) 18damsfnEimInszaeved langniinTuduuuauy
P & ) A A oA SO A g A ' g A
vl 2 fioe Tusemadengy (paLsNAD 1D Birmingham o lnguaziuiios
v A A A P oA 3 o
gaannssy Tuszrnsdseuam 23 a1unu diveh 2-AD i Coventry (Hutiiouan i
Ysznsilszina 0.3 Auau JunaeUsafins 1IN UINEIes Birmingham vluawaamu
mm%’m%’umﬂﬁqﬂﬂ:@giu?nm“lﬂﬁﬁuiaqamcmﬁqagmmaumumlmmamawmmﬂuu
' 3 Yy 9 ' o a Y, a a1 o
Hawiy oo1elsPay anududuveuarenl 9 wgnnuusnanelaluysnuheyery
' sy 9 ' =t v oo do o £
uazEINaIsITae AN uduveIHuarensge 9 wwiinnuduiusiudyana Iiesiasas
fldemvuzdeavgatios o mﬁﬁﬂyﬂumm Coventry 3zWuIA MU Nduves largninge

fianuduiusiudyaaeses uawﬁmmm“lﬂmmummu welidmnianundies
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MsauHUMS5IVY

4 A ¢
3.1 1ASeilonazgilnial

1)
2)
3)
4)
5)
6)
7)
8)
9)

11a3aUS1asvIa 1000 Hanans
wa3alsunsvina 100 Haaaas
IadalSinaIwaaAnuLIa 25 Taaans
ATTUBAAIIVUIA 50 AAANT
ATLUBNANVUIA 100 TAaaAS
Jiavuna 1 4adhas

Jiavuin 10 Hanans

fninesuuia 50 aanas

a I3 a_ aa
UYNNBIVUIA 100 UADAAT

= d a aa
10) UALNDIVHIA 1000 Haaaas

11) Foudnes

v '

12) nszUeNINg

13) 9NYN

14) unanda

15) nszileanard@n PET (Polyethylene Terepthalate) urgudnalys 12 g 10 9

16) 13Wen7 150 EruAwAS

17) AzUN3IAA (NUUANIZ)

18) (150970 pH '5:14! 225 pH/ISE Meter 99413589 Denver Instrument Company

19) InSpeFLLATADANNAZLDA 4 @19 ¥99US YN Denver Instrument Company

20) ST aUATAeaAIaziduA 5 AHe ¥9USHN Mettler Toledo 1 AB 204

21) A5 0UDUAAY (High Performance Microwave Digest Unit) 499U5HN Mile Stone

U TC-254

Microwave Laboratory System 2 U 1200 Mega
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4 a Jd v a o a o
22) m?mawammmumaimumﬂﬂimmmm (Atomic Absorption Spectrometer) YBIUIHN

Shimadzu corporation



23) 1A3EURURI8019DIMALDVAAAIYAND (Personal Sample Pump) Y 224-PCXR (SKC

Co., Ltd.)

24) N3ZAINNTOI PVC U1 5.0 lunasou

25) N3ZAIENTBY Mixed cellulose Y117 0.8 lunseu

26) unulinnuion

=1
3.2 ey

1)
2)
3)
4)
5)
6)
7)
8)

asaluasndui 65 % (tnsadnsied) U5EN Mallinckrodt
nsadansndudu 95 -97.% (1N3ATUATIZH) VIHN Merck
savaedeenyoaismiadudi 1000 ppm UTHN Merek
a5 avauaaenuoINBILANTudY 1000 ppm UIHN Merck
sacagadenyedlnsdenidudi 1000 ppm UTEHN Merck
savavadonueuaadisududy 1000 ppm UTHN Merck
asavatnagenueinzAaudu 1000 ppm UTHN Merck

sazanuagonuoInnfaudiy 1000 ppm UTHN Merck
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33 AEMInNAae
ad < % ] 1
33.1 SEmsfudegaduazees
1. msmiﬂueﬂnsmmumamav]mmu Passive sampler (VDI, 1996)

Lmtmmemiﬂﬂmmﬂnﬂmaﬂimﬂusﬂmaﬂsu‘uaﬂ imafufisestunszilouduru
nazdlesnululdunime cmmﬁmﬂwmamaduawamﬂmﬂauuauﬂ saosady Ay
umﬁq ANV 150 IvUAIAS Fuduszauimoafiusy <Sumelamasvoesnulng (msﬂm % b
uaziiwnawa a@@n PET (Polyethylene Terepthalate) FrumInadeumsrazae lanevin
y a = =
2yarsazaionsalelasaanin (HCL) Wy Yszam 4 (@,swazmﬂﬂiumﬂwmﬂ 4-1) N9VU

1 < y [V ~
MU AN eToIT UK UNANTT

~ 73 o [ 1 .
gﬂ‘ﬂ 3.1 Qﬂﬂsmmum@mwimmn Passive sampler
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2. man3eugnsaiifiudaoenaruuuy Active sampler Tag 3T OSHA (OSHA, Method

No.ID-1211ta% OSHA, Chapter 8)

a dd o Y
Tariimamiouglnsalifuiiedieilidail

1)

2)

3)

510 3.2
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9”518?1 4.1 Wamsmaaumwﬂamwﬁmmmzﬂm PET

Tamsyiin ﬁymé';'u pH6.5-7 ﬁymé'”u pH 4
(ppm/3000ml) (ppm/3000ml)
Glzf%’J (ppm) ND ND
A (ppm) ND ND
Insiion (ppm) ND ND
NDILAY (ppm) : ND ND
UARLYY (ppm) ND 0.0729
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Funal 30 win naliulueagianos

Y ' ' o [ 1 = 4
Faghotaduinau 025 n3u ldludnnosvua S0 ml

|

goufint1ailu 1agdTnAsgIN VDI doof10013HU TagTT1IATI W Microwave
v Y
$1191 3 4 U 3 0

o a % oy A a o a o
’VnﬂTi'JLﬂiW%WIﬁ‘H$'ﬂ1‘!ﬂﬂ'mlﬂiﬂ\?@g(ﬁﬂlluﬂLLTEJ‘U“]iE)‘iU%uﬁlﬂﬂi‘ﬂﬁiﬂiﬂum@ﬁ

o a o d 1 A o @ ' 1 rTa o 1 3
“Vﬂfﬂﬁ')tﬂiTSﬁLLUaQﬂL%uLﬂU’JﬂUG\’J'@UWQ LLGlVlSJLG\‘JJGI’JfJUNf'Jlu

ad 1 Aad
U-3 ’Jﬁﬂ1i€]ﬂﬂiﬂ€l'3ﬁﬂ’lﬂi§1u VDI

Y ' 3 o [ 1 o a a
1. Fafredatlutiu 02500 n3u ldludinnesyua 50 ml @unsaluaindudu 65

% Sy 10 ml

5 nlilszmenialaoldurulianden (Heater) igangil 150-180°C (sz Y01
A y & yyg ¥y 4 ay
Boa) udaneBlRsungumguvos
9
a a 9 a P=% @
3 dunsaluasndudu 1% d3una 20 ml wazaulfazaodudiomeaduilszna
15 U1N
a’/’ Qy 9 9 ) 1 1 o a o
4. ganaAlvianaznou suarnzaulaldadluviadadsuiasvuia 25 ml 1J59
USyasdlensa lunsnidudu 1 %
o a 4 v Y A a Jd  w a ot
5, vnmﬁamswﬁiawzwuﬂmmmmamammmucmm%umﬂﬂi‘mMimmmas‘w

ﬂ’NlIUTJﬂﬁHﬁQGHSN v-2 TumanuIn ¥
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1 vhetiaduinsuay 02500 a3y @unsaluaindudu 65 % USum 4 ml ez

nsadayadud 96 % 1USures 1 mludunaslu vessel

2. Mmooy las 1UsunsuAIn1s1e v-1

ms1an v-1 TsunsuluTasnd11sy Urban dust

(Milestone application note for microwave digestion)

Step Time Power Press Templ Temp2
1 00:06:00 250 0 0 0
2 00:06:00 400 0 0 0
3 00:06:00 650 0 0 0
4 00:06:00 250 0 0 0
3 00:00:00 0 0 0 0
6 00:00:00 0 0 0 0
7 00:00:00 0 0 0 0
8 00:00:00 0 0 0 0
9 00:00:00 0 0 0 0
10 00:00:00 0 0 0 0

Vent : 00:05:00 [} Rotorctrl on (] Twist on

3. Yhmsazaeiiunsseudimlguaiailsings 25 m Usudsuesdaensa

TuaSndudu 1%

° a 4 v Y 2 a d @ a P
4 fhmsSmssd lansminglumsesesaeuinueuresusumin Ins W lalinosh

mmanﬂﬁuﬁamﬁw U-2 Tumamuan v
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¥-5 MIIAAINITRANAULET

1. Samnsanduudiuesmsazaenasgiy  uazesdiedielasldanziives
A a Jd  w a o A Ao
m3psozaouinueusesuFuan Ins I laliwesmuanueInaunmmua

A9M1519 U-2 (Analysis Guide for Flame Atomic Absorption Spectrophotometry)

d‘ A Aq Vi a @
139N V-2 GﬂﬁNﬂ’ﬂﬂﬂ'\’lﬂﬁﬂ‘ﬂi‘ﬂﬂﬂﬁﬂ?ﬂ5‘Jﬂmia°ﬁ$ﬁUﬂ

519 ﬂ?1ﬂﬂ13ﬂéu (uﬂumm)
Cd 228.8
Cr 357.9
Cu 324.8
Mn 279.5
Ni 2320
Pb e/

2. waeAnIMssnumINMIgeaasiua Ny dudursesaz e Sy
Fousnisganauiaawesmsdieiiunsvias g nuidudu

Y () { a d
‘ﬂmmimm’Jamaﬁé’fmmsamiww
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° ' vy Y a dy A a
V-6 ﬂ'liﬂ]‘ﬂuﬂ‘ﬁ’Nﬂ'JTNWSJ"U‘L!‘UE)Q’sTﬁﬁZﬂ]Elmﬂuﬂﬁ’J!ﬂ5'l%‘ﬁﬂ’émﬂ‘iE’N@%ﬂi’)‘uuﬂ
Jd v a J P o .
uaumeswumﬂni‘nﬂvﬂﬂmms (Analytical guide for flame atomic absorption

spectrophotometry)

a ° ' y v Aq a ¢y A a
195190 ¥-3 miﬂmuﬂﬁﬁ’Nﬂﬂmﬂmﬁm%EN?Hiazmﬂﬂal‘ﬂuﬂﬁ’smiwﬂﬂ’mmim@:m@umﬂ

seugosusumtlnIng 1w ladines

Element Scope of analytical concentrations (mg/1)
Pb 0.3-25.0
Ni 0.2-20.0
Cr 0.5-20.0
Cu 0.1-15.0
Cd 0.03-3.0
Mn 0.08-7.50
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MANUIN

wamsinnzSinalanzwiinludy

ﬂ]i'lx‘i"ﬁ 3-1 Nﬂﬂ’l‘i‘ﬂﬂﬁ@‘ljﬂﬁ"lf%iiﬁﬂ%ﬂﬁﬂLLﬂﬁLﬁUNﬂJ@Qﬂﬁ%ﬂ@ﬁ PET

¥1nau pH 6.5 - 7 (ppm/3000 m1)

1 ND

1}nau pH 4 (ppm/3000 mi)

viangiHa ND nanod e e CAr i
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ms1edi 92 U TaneminluduazesundonSsufiouseninedsunsgin vbr U533 luTasiw

s laneniinluduages (mg/ kg of dust)
% | Ao/ lanzviin :
Pb Ni Cp - Cu Cd Mn
A19814 1 372.00 869.98 3.94 574.99 0.49 1582.30
A10819 2 414.80 848.50 4.86 523.80 0.61 1458.50
= #0819 3 44530 825.50 5.80 482.70 0.53 1374.20
” Avg. 410.70 847.99 487 527.16 0.54 1471.67
S.D. 36.82 2224 0.93 46.24 0.06 104.67
Avg + S.D. 410.70+36.82 | 847.99422.24 | 4.87£0.93 " [ 527.16£46.24 | 0.54+0.06 | 1471.67+104.67
f70819 1 289.30 90.25 287.60 422.10 0.59 1739.57
#0819 2 364.00 102.60 246.70 473.81 0.47 1619.10
§ §70814 3 327.20 99.51 221.40 383.70 0.57 1631.00
é Avg. 326.83 9745 251.90 426.54 0.54 1663.22
S.D. 37.35 6.43 33.40 45.22 0.06 66.39
Avg + S.D. 326.83£37.35 | 97.45+6.43 | 251.90+33.40 | 426.54+4522 |  0.54+0.06 1663.22+66.39
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d' o;/ v W 1 ' s g 9 [ P &£ a o
A1919N 3-3 UTﬁuﬂfﬂ'J@U"IQﬂuﬂlﬂﬂqﬂiu“ﬂ?QﬂWuﬁ (15 ngFran1wy W.A. 2546 — 15 SUNAY

W.A. 2546 )
YSumiuazeaslueInia (mg/m'd)
s & i ™) 1 o [ Y] ]
AUNTAIDYI A10819 | MDY | AIDY1S
Avg. S.D. Avg. +S.D.
1 ) 3
AU 1560.46 s - 1560.46 - 1560.46
BOUIUA 924.05 | 905.46 | 893.28 | 907.60 15.49 | 907.60 + 15.49

ﬂmzt’jﬂfﬂmﬁﬂ‘; 28712 235.24 258.89 260.42 25.97 260.42 +25.97

duinvodyanaid | 217.95 | 209.53 - 21374 596, 213.74 +5.96

AMLINA LU IAYAT | 37747 366.61 359.85 367.98 8.89 367.98 + 8.89

[

0 548.69 560.37 520.15 543.07 20.69 543.64 +20.69

Tsenu(lueias) | 82697 | 834.04 | 856.46 | 839.16 1540 | 839.16 + 15.40

T599114(1WeN0IANT) | 1506.11 | 1560.46 - 1533.28 38.43 | 1533.28 +38.43

INSUN@L}‘UWA B 1560.05 | 1643.89 | 1601.97 59.28 | 1601.97 +59.28

= 1 a v
HIEgHNA | ND - Huend Timu1sans03nsIzK 18

= "o a d
N P\ RISIN ‘1111‘!111'1'3!,?15'13‘}1
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Y 3’ v o 1 ' & g ' =t [
M ¢4 dmindleiiaduino 1dTugeiiaes (15 Sunaw WAL 2546 — 15 WNIIAY

W.A. 2547 )
UsmaduazensluoIna (mg/m'd)
AINUAID01 f10074 | fota | @29819
Avg. S.D. Avg. + S.D.
1 2 3

AUIWAW 225.02 s - 225.02 - 225.02
FBYIUA 681.04 | 681.85 | 681.58 | 681.49 0.42 681.49 + 0.42
AnESneenans | 267.96 | 25242 | 27992 | 266.77 [+ 13.79 | 266.77 £ 13.79
ginvoayanaty | 150.85 |-170.96 | 16144 |'161.08 | 10.06 | 161.08+ 10.06
aozmaluainbag 272,20 |1295.68 | 314.27 1| 294.05 | ~21.08 " [1294.05+21.08
ol 44487 |1 423.97 | 490.54-| 453.13 | = 34.04._ | 453.13 + 34.04
Tsanuueians) | 789.66 | 794.54 | 769.51 | 78457 | 13.27 | 78457+ 13.27
Tsau(HeneI9) y 166.59 | '192.68 | 179.63 | 18.45 179.63 + 18.5
TsaSoupyana | 623.96 | 669.35 | 635.11, | 642.81 | ©.23.65 | 642.81+23.65

P=3 1 a 9
KRUBITA ND Huend ulﬂJfT'liJﬁﬂﬁi’Ji]’JLﬂﬂzﬁmlﬂ

p=c] 1o a 4
- ywede ludan s




a a d v 1 a @ ' = ' o &
Mef -5 wamsamsgimdadiuysuna Taveniinludumasluyeinile

(15 WOAINOU W.A. 2546 - 15 TUNAN N.A. 2546)

P FadamveaSuia Tanzminnio (%)
?ﬂlﬂﬂ@]’mﬂ’lﬂ

Pb Ni Cr Cu Cd Mn
AUWAW 0.0 0.0 0.0 9.6 0.0 90.4
YOYIUA 4.4 0.0 7.5 14.5 0.4 73.3
AnzInenans 26.9 0.0 0.0 145 1.4 57.2
dinveayAnai 15.0 0.0 0.0 19.5 N 62.5
ANZINA LU INHAT 19.6 0.0 0.0 47.9 0.0 32.5
9 15.1 4.5 0.0 19.5 0.0 60.9
Tseu(luoas) 2.6 0.0 3.3 63.9 0.0 30.2
159904 (WBNDINT) 0.0 0.0 0.0 36.2 0.0 63.8
T5ai58upYINa 9.0 23 4.3 44.4 0.2 39.8




Y a J o 1 a Y ' = ' ~
i -6 HamsnnzimdadiudTinalaneminTudumasluyeians

(15 SUNAY W.A. 2546 — 15 UNTIAY W.F. 2546)

[

adiuvesdSuna laneninman (%)

AUADAIDE1
Pb Ni Cr Cu Cd Mn
AUIUATN 0.0 0.0 0.0 6.7 0.0 93.3
FOYIUA 0.0 0.0 0.0 18.2 0.0 81.8
AuzInnmenas 0.0 0.0 0.0 15.3 0.0 84.7
dninveayanai 0.0 9.2 0.0 1.1 0.0 73.0
AMNA 11U INHAS 0.0 0.0 0.0 384 0.0 61.6
ol 0.0 0.0 0.0 33.2 0.0 66.8
Tsenu(lueais) 15.9 5.6 19.0 16.5 0.0 42.9
l599u(Hon®Ias) | - 0.0 0.0 0.0 23.1 0.0 76.9
Tsa5guoyINg 10.5 3.9 199 16.1 0.0 58.2
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{ a I8 a @ 1 a
Maeh &7 wamsnszimysua lavewin ludumtsluagaaimnssuuazivaguyy

oA & a o
Turrenniia (15 WeAINIYU W.A. 2546-15 TUINAY W.F. 2546)

g o [l
ANUVAIDYN

USina Tanzviiniaay (mg/kg of dust)

Pb Ni Cr Cu Cd Mn

AU ND ND | ND 20.00 ND | 189.00
WDYIUA 3790 | ND | 64.80 | 126.00 3.11 | 635.00

g anzInoenans | 160007 ND |~ND 86.30 836 | 340.00
g duinvieayanaly | 90.80 | ND /| ND 118.00 | 18.70 | 379.00
AuzmAlua 1nyas | 72,50 | ND | ND 177.00 ND | 120.00

Avg. 9030 | ND | 64.80 | 10546 | 10.06 | 332.60

o 101.00 | /29.70 | ~ND 130.00 ND | 406.00

g Tssau(lueis) | 46.80 | ND. | 60.70 | 1160.00. | ND | 548.00
g Tsaam(wene1ms) | ND ND | ND 147.00 ND | 259.00
g LERIELGINTRT 118.00 | 30.10 | 56.60-| 581.00 | 2.18 | 520.00
Avg. 88.60 | 29.90 | 58.65| 504.50| 2:18 | 433.25

=2 ' a N\ ¥
HRUYLITA ND ¥yl 1Nﬁ7u1§ﬂﬁ33%3!ﬂ51$ﬂ lﬂ
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" a d a @ ' =
Maen -8 wanmsdmszirdSinalaneminlugundsluwageevnssuuazivayua

Tug9nao (15 FUNAY W.A. 2546- 15 UNTIAY W.A. 2547)

PSina Tangninmae (mg/kg of dust)

AR DAIDE1S
Pb Ni Cr Cu Cd Mn
AUIWATN ND ND ND 3640 | ND | 505.00
FOYIUA ND ND ND 115.00 | ND | 516.07
g AnsINmans XD ND ND | 114.00 | ND | 632.17
g duinvodyenal | ND. | 133.00 | ND | 25501 | ND | 1050.40
Azmnalua nuas | ND ND ND 231.30 | ND | 371.11
Avg. ND | 133.00 | 'ND | 150:34.| ND' | 614.95
19 ND ND ND  [:277.09 |~ND | 558.23
g Tseu(luernis) | 331.88 | 116.00 | 397.30 | 34527 | ND | 896.14
§ T390 (1eN1AT) | ND ND ND | 259.05 | ND | 861.00
g YseSoueyuna | 327.24 | 122,00 | 34857 | 501.04 | ND- | 181048
Avg. 329.56 | 119.00 | 372.94 | 345.61 | ND | 1031.46

wanewme ND vnofe liaansoasndinneld
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" a o a o T 1 =
mai a9 wanmsiaszimlinaesmluduluwagaamnssuuazivaguasulugam

& = .
YU (15 WOAINYU- 15 TUNAY W.A. 2546)

S Taneniinazna (mg/kg of dust)

UAVAIDES
§100709 1 | §206192 | @108193 | Avg. | S.D. | Avg +S.D.
AU ND - - ND | ND ND
FOHIUA 39.40 39.90 34.40 3790 | 3.04 | 37.90+3.04

ﬂmz’iwmmaﬁ 155.00 175.01 150.00 160.00 | 13.23 | 160.00+13.23

diinveayanany | 94.10 87.49 - 90.80 | 4.67 | 90.80+4.67
AazMA LU (NEAS | 72.89 76.60 6801 .| 72.50 | 431 | 72.50+4.31
o 109.00 107.00 87.01 | 101.00{ 12.16 | 101.00+12.16
T5eau(lue1ni) 54.27 40.50 45.62° | 46.80 | 696 | 46.80+6.96
T390 (UBNBINT) ND ND - ND | ND ND
T59i500a111a - 121.90 * | 114.10 | 118.00 | 5.52 | 118.00+5.52

waneme  ND #u1ofe Wlamnsoasandinse 1a

= 1 o a Jd
- U lliJUWN"ITILﬂ‘S'IZ‘H



82

4 a 4 a a a 1 ' =
MmN 10 Hamsinszinlfinaidnfaludulusagaavnssuuesvaguruluyied

A _ L
HUS (15 WEAINYU- 15 TUNAN W.A. 2546)

o USum Taneniintinna (mg/kg of dust)
PAUAVAIDEY — — —
§790719 1 | 08192 | @I98193 | Avg. | S.D. | Avg +S.D.
AUTAN ND . - ND | ND ND
WOYIUA ND ND ND ND | ND ND
AnEINIIManas ND ND ND ND | ND ND
dninveayanais ND ND - ND ‘| ND ND
AMINA LU NHAT ND ND ND ND | ND ND
old ND 28.54 30.86 .29.70 | 1.64 | 29.70+1.64
Tsenu(luoras) ND ND ND ND | ND ND
159914(HONDINNT) ND ND = ND | ND ND
RN G TRE! : 28.00 32,20 | 30.10 | 2.97 | 30.10+2.97

wanewg | ND uuwde liaimseasnedin g 14

= 1 o a 4
- wnede ludandnsgw



a a o a = ' '
M98 9-11 wamsanseimlina lasdonludulumegammnssutazivayusuluiis

= & a o
NUUY (15 WOAINTYU- 15 TUNAN W.A. 2546)

USualareniinlaswon (mg/kg of dust)

AR UAI9E1 — . —

AN 1 | AIDEIN2 | AIBEIN 3 | Avg. S.D. Avg. + S.D.

AUIAN ND - - ND | ND ND
YOUIUA 67.15 62.65 64.59 | 64.80 | 2.26 | 64.80+2.26

AN NGNS ND ND ND ND | ND ND

finvioayaAnaia ND ND - ND | ND ND

AMZINA 1U INHAT ND ND ND ND | ND ND

olo ND ND ND ND | ND ND
Tsenu(lueas) | 60.90 59.80 6140 | 60.70 | 0.82{ 60.70+0.82

Tseu@enes) | - ND ND - ND | ND ND
T595euoyia - 59.20 5400 | 56.60 | 3.68 | 56.6043.68

winemg  ND vinode liausansanims g 18

= "o a d
- HUgN uluu']ln'llﬂﬁ'lz‘ﬁ
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4 a L4 a ' 1 a
M519h ¢-12 wamsamsizimisinamsaasluduluwegaamnssunazwagusuluyiei

‘é a ol
TUQ (15 WOAINIBU- 15 TUNAN W.A. 2546)

15u1a Tanzniinnosuas (mg/kg of dust)

AUADAIDE1 — =—— —
AMYNW L | MDY 2 | ATBDYIN 3 Avg. S.D. Avg. +S.D.
AUINATN 20.00 - - 20.00 | ND 20.00
YOUTUA 134.00| 125.01 119:00. |126.00 | 7.55 | 126.00+7.55
AN INGMAAT 85.90 95.00 78.00 | 86.30. |. 8.51 86.30+8.51
dninvodyanaly | 124.00 | 112.00 d 118.00 | 849 | 118.00+8.49

AnINA LU INYAT 168.89 165.90 196.21 177.00 |-16.70 177.00£16.70

@

9 116.00 141.00 133.00 130.00 | 12.77 130.00%12.77

Tssnu(luoims) 997.00 1176.79 1306.21 | 1160.00 | 155.29 | 1160.00+155.29

Tssu@eneIn19) 155.00 139.00 & 147.00 | 11.31 147.00+11.31

TseiFoupyuna - 560.00 | 602.00 | 581.00-{ 29.70 | 581.00:29.70

winema  ND vaneds ligunsansindnsizd e

=< 1 o a d
- nwede ldndnsiew



85

1 a o a a 1 [
e 913 wamsdmaeimSinauaadionluiuluvagaavns suinzwaguau lus

'

=

ANTI9 (15 WOATABY- 15 FUNAY W.A. 2546)

P YSuna Taveniinunadion (me/kg of dust)
AUAUAIBY o — —

10819 1 | §290192 | 196193 | Avg | SD. | Avg. +SD.

AUIWAW ND . - ND | ND ND
FRYTUA ND 2.86 3.37 301 | 036 | 3.110.36
AmZINIIMan3 7.63 9:10 8.37 836 [.0.73 | 8.36x0.73
duinvoyanaig 19.82 17.57 L 18.70 | 1:59 | 18.70+1.59

AmznA lud 1NBAS ND ND ND ND | ND ND

19 ND ND ND ND | ND ND

Tssnu(lueing) ND ND ND ND | ND ND

Ts9U(Weno1A1s) | ND ND t ND | ND ND
TsiSoueyna - 2.10 AT LA 90D (. 1580.12

wingme  ND nwds hidwisansadnad 14

=i T o a rd
S nwede i ns ey
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" a 4 a 1 1
M99 14 wamsanseimyTinanseniialuguluwagamuns sunazivaguan luga

]
[

2 a o
NUUL (15 WHAINTEU- 15 TUNAY WAL 2546)

S Taneriinuuamie (mg/kg of dust)

AUAVAIDES
A9819 1 | @198192 | AI08193 | Avg. | SD. | Avg +SD.
AUIWAWN 189.00 - - 189.00 | ND 189.00
FOYIUA 643.30 678.00 583,70 | 635.00 | 47.69 | 635.00+47.69

ﬂmﬁmmmam{ 348.90 350.00 321.10 | 340.00 | 16.38 | 340.00+16.38

f%’lﬂjﬂ‘ﬁﬁ]ﬁi,jﬂﬂmd 375.00 383.00 < 379.00 | 5.66 379.00£5.66

AMLINA U AT 114.20 118.90 126.90 120.00 |  6.42 120.00+£6.42

" 405.30 416.00 396.70 | 406.00 | 9.67 406.00+9.67

Tsenu(lueinig) | 556.41 502.60 585.00. | 548.00 | 41.84 | 548.00+41.84

T59911(HBNDIAT) 267.00 251.00 1 259.00 | 11.31 | 259.00+11.31

INSU“L!E]‘L{U”IZ‘] T 513.00 527.00}.520.00 | ~9.90 520.00+9.90

2 ] a Y
HTUELHA ND #1803 quﬁ?ﬂ?ﬁﬂ@i?%?tﬂﬁ’]gﬁﬂlﬂ

P 1 o a I's
- ynede Tudnim g



4 a d a o ' =
M3ei 15 wamsamnzimlsunaeznlugunasluegamnassulazivagusy

luaanaee (15 TUNAY W.A. 2546- 15 UATIAN W.A. 2547)

5w langniinazna (mg/kg of dust)

afuded1e — — "
MDY 1 | AN 2 | AIBDYIN 3 | Avg. S.D. Avg. + S.D.
AUIWAN ND - - ND ND ND
WOYIUA ND ND ND ND ND ND
AuInsnans ND ND ND ND ND ND
AinveayAnall ND ND ND ND ™[ ND ND
AMLINA 1WA IDHAT ND ND ND ND ND ND
19 ND ND ND ND ND ND
Tsenru(lweowts) | 31360 | 322.76° | 1359.27 |.331.88 | 24.16- | 331.88+24.16
Iiﬂﬂu(uﬂﬂ’fﬂﬂﬁ) — ND ND ND ND ND
LENE(AVRIFEIRT 318.81 320.00 | 34290 |[327.24| 13.58 | 327+13.58

wingma ND vihete Tieunsaesndng e 1

=2 1 o a 4
R (P VETdIN llllu?ll‘]')mﬁ’l%ﬂ
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3197 9-16 HamsaaszimSinatdnnaludumasluwegaamnssunaziuayury

U999 (15 TUNAN W.A. 2546- 15 UATIAN W.F. 2547)

g4 o '
JANTAIBYI

s lanzniiniinina (mg/kg of dust)

§19819 1 | #1086192 | AI08193 | Avg. | S.D. | Avg. +S.D.
AUIUNTN ND - - ND ND ND
FOUTUA ND ND ND ND ND ND
Az Inomans ND ND ND ND. | ND ND
dninveayanalg ND 133.00 ND 133.00 |~ ND 133.00
AMZINA LU INYAT ND ND ND ND ND ND
19 ND ND ND ND ND ND
Tseauueorms) |- 116.00 ND ND 116.00 | ND 116.00
159U (1HDNDING) 2 ND ND ND ND ND
T5958u0uY1a 12530 | 118.70 ND  |122.00{ 4.67 | 122.0024.67

= ] a k4
HUELHIA ND #td1gaN quﬁ1ﬂ1iﬂﬂ53%31ﬂ§1$ﬁﬂlﬂ
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M15199 $-17 wansaasizmalSuna lasdonludumasluvagaamnssuuazivaguay

Tug29Na09 (15 TUNAN W.H. 2546- 15 UNTIAU W.H. 2547)
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3 o '
UNUAI0819

ISy Tanzviin lasdioy (mg/kg of dust)

§10079 1 | f190192 | @108193 | Avg. | S.D. | Avg +SD.
AUIMAM ND - - ND ND ND
WOYTUA ND ND ND ND ND ND
AngInumans ND ND ND ND | ND ND
dinveayanaig ND ND ND ND ND ND
AMINA 11 IDHAT ND ND ND ND ND ND
19 ND ND ND ND ND ND

Tsenu(uoms) | 397.30 ND ND . |.397.30 | ' ND 397.30

1599114(UBNDIANT) . ND ND ND ND ND

TsaiFoueyng 365.10 | 332.03 ND.. 134857 | 23.38.|348.57423.38

Wnemg - ND nu1ene hiawisoasiaiingizd 1A
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M99 9-18 Wansamszimlsinamewasludundsluagaavnssuazvaguay

Tuaaiees (15 TUNAY W.A. 2546- 15 UNTIAY W.A. 2547)

S W '
ANUVAIDYN

U laneninneauas (mg/kg of dust)

A08719 1 | AI90192 | @08193 | Avg. | SD. | Avg +SD.

AUWATN 36.40 - - 3640 | ND
FOHTUA 122.30 113.78 108.93 | 115.00 | 6.77 | 115.00£6.77
AN INMAAT 11110 118.00 112.89 |.114.00 | 3.58 | 114.00+3.58
dninvoayanald | ©267.80 | 23324 | 264.00 | 255.01.18.95 | 255.01x18.95
AMZINA U INHAT | -238.10- | 224.81 231.00 [ 231:30| 6.65 | 231.30£6.65
Ta 289.00 | '275.00 | 267.27 | 277.09 | 11.01 | 277.09+11.01
Tsenu(duemis) || 35810 | 329.70° | '348.00 |345.27. 14.40 | 34527+14.40
TseuuoN0IMI) = 268.00 | 250.10 | 259.05 | 12.66 | 259.05+12.66
Tsa5eualina 494.60 | ~505.00 503.52° |501.04 | 5.63 | 501.04+5.63
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wewg - vueae Tt dms g



y a J a = 1 {
M3 319 wamsaaszimlSinaunadionlufumdsluvagammassuuazivayury

Tua9Naed (15 TUNAY W.A. 2546- 15 UNTIAY W.A. 2547)

P S Tangniinunalion (mg/kg of dust)
AN VAIDY1S oumn — —
§10619 1 | d108192 | @108193 | Avg. | S.D. | Avg. +S.D.
AUUATN ND - - ND | ND ND
POYIUA ND ND ND ND | ND ND
AN INeTNaas ND ND ND ND | ND ND
dinveayAnalg ND ND ND ND |.ND ND
AMZINA 1L 1AHAT ND ND ND ND..| ND ND
19 ND ND ND ND | ND ND
Tssau(lueing) ND ND ND ND .| ND ND
T590U(UeNBIATS) < ND ND ND | ND ND
TsaiFoueyia ND ND ND ND | ND ND

=< 1 a Y
HUm  ND Hugos vliJﬁ']ﬁJ'liﬂﬁi'J%'J!ﬂ‘i'lzﬁﬁlﬂ
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4 a 4 a = ' a
M9 920 wan13nsziSnanemilaludumioluvagaavnssunazagury

TuyeNans (15 SUNAY WA, 2546- 15 UNTIAY W71 2547)

S Taneninuuente (mg/kg of dust)

DEIGIRLIAR — — —
AI0191 | A9DE192 | 998193 | Avg. | SD. | Avg +S.D.
AUINATN 505.00 - - 505.00

FOHTUA 526.00 | 47321 | 549.00 | 516.07 | 38.86 | 516.07+38.86
AUZINGINARS | 62600 | 66520 | 60530 |-632.17 | 30.42 | 632.17+30.42
duinveayanaly | 1068.47 | 1097.64 | 985.09 | 1050.40|.58.41 | 1050.40+58.41
AULINA TUA INUAT | 382,09 | 386,13 | 345.10- | 371.11-| 22.61 | 371.11%22.61
1@ 559.00 | 546.00 | 569.70 | 558.23 | 11.87 | 558.23+11.87
Tssnu(luerns) | 89507 | 90130 | 892.04 | 896.14-| 4.72 | 896.14+4.72
T59911(19N0IAI) - 863.00 | 859.00 | 861.00 | 2.83 | 861.00+2.83
[ENETGINTAL 1839.00 | 1803.00 | 1789.43 | 1810.48 | 25.62 | 1810.48+25.62
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MARNUIN

MINATRUANNAFIU

M99 9-1 msnfSoufsunanisnareuauyRgIusznigdtinasgu vl du 35 luTasew

Tany ) sEAUANY t YOUAINGA HaN1INAT DY
win | /3oudioy | e ANYATIN
Pb | (1)) 95 % 2770 |-27762 22776 | hiuanaiaognd
Wadag
Ni (1)-(2) 95 % 56.144 " {-2.7761*>2.776 UANA19DY19)
Hydagy
Cr 1)—) 95 % -12.804 | -2.77621*>2.776 UANA1IDY1]
Wodagy
cu | ()= 95 % 2695 | 27762022776 | liunnd1sedad
Hedagy
cd (1) =(2) 95 % -0.019 | -2.7762t*2>2.776 Tiiuans19oenadi
WedAny
Mn (1)) 95% 2,677 | -27762t¥>2.776 litanedraeenadi
HedAgy

Mueme (1) Muede 3549a3314 VDI
@) wweds 35 lulasiom

t Muwhe A1INgANNEATAIUIN
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maf 92 msnfSeufsurannadevauyAgulsuaduazesslursiviiunzdes

voHaRR TN

Taweg il sTAUANY | df t YOUWAINGA HaN1INAT L
wifn | aBeudioy | dodhy AuyAFIY
$2aft | (1)) 05% | 7| 1263 |-23652*>2365 | liuan19ee1dl
Wila Hodngy
$237 | (1)-Q) 05% | 7.f1220|.2365>1+>2365 | hiuand1aediedl
R Hyd gy

vinomg (1) viined waRgaIing sx

2 vmwﬁq WAYNYU

M0 MINYANINGATA LI

AATAIUIN

I."—(Xl_)?Z) Ho
5; i+i
n-— m

oL _ (n, ~‘1)512 +(n, —1)522

2 (n, -1)+(n, -1)
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ms1af 93 msSeuifeunanisnaeuauy@giuySuna Tanzniinuduazesdlusznin

(15 WOPANIBU WA 2546 — 15 TUNAY WA, 2546)

laweg 9 sTAUANY | df t YBUWAINGA HANINAADL
win | afoudion | deu AuyAgI
Pb (1)) 95% | 7| -0.190 | -1.895>t*>1.895 LANA19DY1NY
Hodngy
Ni (1)—(2) 95% | 7| -1.833 | -1.895>r>1.895 |  hiumne1eed1adl
HodAgy
e | ()= 95% | 7| -1.876 | -1.895>1+>1.895 | liunnereediedl
Hudingy
Cu | ()2 95% | 71| -1.859 | -1.895>r+>1.895 | luunnei19961%
Wiy
cd | )X 959% |7 | -1332 | 1.895>¢>1.895 | hiusne1996198
HedAwy
Mn | (1)) 95% 7 1.0.864 | -1.895=>t*2>1.895 ldnana1eoe1sl
Wodaey

g (1) RLGE LUAREINATIN

2) ¥HWDY ARYUTY

t* A A1INGAINGATAIUIN
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m31afi 9-4 msfoudsuranmagevauyagiudsinalansniinluduazesslusznig

(15 TUNAY W.A. 2546 — 15 UNTIAN WA 2547)

Tang 9 FTAUANY | df t YOUWAINGA HAN1INATOL
win | afeudion | dosdy ANYATIU
Pb | (1)-(2) 95% | 7| 1999 |-1.895>t*>1.895 HANEAIIBE19%
Hodngy
Ni (1) =(2) 95% |71 1728 |-1.895>*>1.895 | luumnesediadl
HodAgy
Cr (12} 95 % 711975 | -1.895>t*>1.895 UANA190819l
Wydngy
cu | (M)~ 95% | 71 2923 |-1.895>t%>1.895 LANA19DY1T
Wodngy
cd | (1)) 95% |7 | -1.631 |-1895>¢>1.895 - hiuandwed1al
Wodngy
Mn | (1)=2) 95% | 71 1532 [.1.895>¢+>1.895 | lauaneieediadl
Hgdny
WINema (1) MR (uagauNIsy

(2) MWW

=1
t* HUIYN

WAYNYU

A1INANNYATAU I






