UsznaanEINegdEgnd un1ivededesivg
2 X = a 0 s o o sHw oo
539 Usznaasim@oniasiiassimyiinasawaslavzdowmelndudiafinddwiRanataun
(Inductively Coupled Plasma-Optical Emission Spectrometer ICP-OES) 91U o 4 f8735

Usenansimdiannsaiing (e-bidding)

= L4 = s = I = dlfl d = & =
ANZIENAERS UnTINeNduelusl Nﬂ?ﬁﬂﬂi%ﬁx‘]ﬁ'ﬂ%ﬂiﬁﬂ'}ﬂ'ﬁ'lﬂ’]‘ll@Lﬂ'iE]\‘l'JLﬂ‘i’l:ﬁﬂ‘ﬁ”lﬂiﬁﬂm

o e

smuaglanemuwvaindudnfinddmwianatzan (Inductively Coupled Plasma-Optical Emission

1

Spectrometer ICP-OES) 31U o 4a fgTauszninsadidavseiing (e-bidding) s1A1naT19Ta1uGely

9
J L ] '

mMsUTENIATIANASID (Hutiusidy €,000,000.00 UM (AEUUWEI) FusEATS fel
Lﬂ%"aﬁLﬂﬁxﬁmﬁmmﬁmuaz U ® g
Tavgmawalindudniindnwiia
waneun (Inductively Coupled
Plasma-Optical Emission

Spectrometer ICP-OES)

Huterauavzdoainumtd duelud

®. 4ANEWTONUNUINE

. lilluypnaduasany

m. Wagsgninudniiams

< liiuyaradsegsenitgnsefumsbuteiauevidovndygniumisnuvesiglithnsm

o velt | s P o wa o o~ o ar )
LUENﬂqﬂLﬂuaﬁlﬁJNWULﬂﬂJ%ﬂqiﬂigLQJUNaﬂqﬁﬂgUﬁqqu‘Uaﬂaﬂigﬂ@Uﬂ”I3(5]']ll33LUUUW?ﬂNuW??qﬂqﬁﬂigwiqﬂ

= ' @’

NMIAMMUUARILAUSENIALBLNS LUSEUUIASaT TwaNsaumAasnsu Ty dnas

ot =l Ad !/y

I = - [9g [V VI o v - 1
& lidluyarategnizydeliudydsedediinuasldudisutelidudfnuvemuiisau

@

raesglusruunIotivanTauyavainsudylna1s Fenuflfyanaigisnuluiudiugdanms nssunisy

Ian13 guivns glaunalumsanduanlufanisvesiifiyanaiume

ot

o. fguautiuarlififnuusfe whunuitauznsumslerenisiatedndrauaznisuins
Wagaadgimualuswianyunw

o iDuyemassrunwdoiifiuana fiondwlFueianiivszninsadereitussningn
duannsaiindisnat

| el e woow vl W d oA w Voo P I
<. LidudfinausslanisuiuiuiiudoauemeduiidiudaiausliiinugInemans




uvinedodeslsl s Tudssmadssmaradidnnselind wislidudnssvihnnssulumsdaanms
wietusthadussanlunisssmanadidnnsetindadl

« WidudléFuendnivionuduiu diemufiasliontumalng Huuissuiavesdiude
wuslsfiiddliaaziondnaruduiuuingy

oo. futeiauasosamadoluszuuiniednirenaigiedidnmsatind (Electronic

Government Procurement : e - GP) ¥a4nsuUnytinans

24
N wr W

Jouteiauedosduloausuasiauenermesruuindedadremasgiotidnmsatdnd lutui
©0 WOATNIYU oo T¥NTNNAT oc.eno U. D eb.mo U.

Jenamusaveiulonarsuszmnsiadidnnseing lnsamilvanenansiiuniessuuinge
fndumeishedidnmseindfusfuivszmanideuiuaueman

Jenlaannsagsreavdunldiiuled www.science.cmu.ac.th , www.cmu.ac.th ¥io

WwWw.gprocurement.go.th M39aaun U INIANIVLIEIEY odn-semeos WILLASA1I19MT

Usenne o :nm} WOAINYU .6 bdod

M(d\ﬁﬁf//’“ -

(F1ans1915805.5560UNS [weSaees)

ALURAMEINENEERS

Ld ar ] = 1 o
WUULUR Qﬂigﬂ@Uﬂ’l‘Jﬂﬂﬂﬂiﬂﬁ]ﬂLW%EJ&IL@ﬂﬁ’ﬁﬂ'ﬁﬁﬂ@"dﬂ'ﬁmu‘aﬂﬂq (LaN@TEAIUN @ HALlDNAITAIUN o)

Tuszuu eGP lasaksuf vasulonaisaudsiuiauasian




wnasUsznanndadieisuszniesadinnsaiing (e-bidding)
=
laUN b/ladod
ad o P . T DL
ﬂ'rséaLﬂﬁaa'JLﬂ's'lxﬁmﬂ%mmsw;Ltaﬂawzﬁqmwﬂuﬂauﬂﬂwwaﬂwmawmﬁm (Inductively Coupled
Plasma-Optical Emission Spectrometer ICP-OES) 31U o ¥
A1uUsENTe AR INeNAEans Wvaane1dadisaluy

v o =
aﬂuw% WHAINMUU odo&

] 1
]

AN INEAIENS urnInenap@edlug Feraluddenin "uminedy” deruUsesasrarusenig
sAdadeTaUssmasiaddnniating musions S
idasiirnyinuTasnuas 1w ® U
langmaalindudnvindamia
wanau (Inductively Coupled
Plasma-Optical Emission

Spectrometer ICP-OES)

[
»

v, o & & [ Py 2 1 I 1 = v v oar IR
wanfinedoilionluvead vadlnd ldwaldnumney Wiluveanifiv egluanmiiaelfonlsiuiivesd
andnsuvanzasmndnvualiluenaisussninsmiemgitusennsmddnnselindatuil Tneiide
o v o w1 &
wuzikaztanmvua Aswslull
e tONENsHUUTBIENdTUsTNRsIANdannseling
o.0  TUAvEEARLANYMZIENIY
=0 @ a’il ar qr B o o =y I3
ol wudluausseiinmualiluszurdadadrinnieaigiiedidnmeiing
as & o
a.m  dugvevieyill
e wuumlidsmuseiu
(@) wanUssAudayn
o.&  unilvw
(o) Hnduausylovismiy
@ 1 oas 1 =1
(o) M3IRVIMTUYTUREATUETIY
@ oy | o v & o w v ¥ o d P
s wuuindlenarshirvualuszuudadedndamedgiiedidnnsedng
(@)

Tndonansaiui o
(o) Uronansaiui b




o~

o lenasmsiusssmulifodoseninadwmihiiffetesiunsingedaig

MaEglEueI (WUY 59.b)
o, guantAveudoiaus

b.e davEusanIungmLie

bl Liluypraduavais

b tHagseritadnianis

o Lilhuyaradeegseninagnsriumsutioauevievdyafunhsnuvesigly
UZlERe LﬁadmnLﬂuﬁmﬂmumm%mimsLﬁumamsﬂfjﬂ’ﬁawu‘uaqgij’ﬂiznaun'lsmmzl,uaumguummms
nizwiwmiﬂﬁaﬁﬂwummuﬁﬂssﬂ1;31LmaLLw*i'lu‘szUULﬂ%aﬂﬂamsaummmﬂimﬁ’fﬁﬂmq

L

| = = - o v v v oo v v
b Liduyanadegnszydelilutndnededinuuaslfudsioudelmdudiany

af o q

vosmhonueesiglussuuinietuamsaunavensudynan Seuflfiyenaiigianuduiuding

dmms nysunsgdnnTg guivs gdrunslunmsanfivenduiamsvasiiiypratiuie
oo frnumRkahilldnvuedoriunuiinuenssunsulsuemsindedniuas

msuimIiann1asgimualusvisnyiung

a3

aa - v | a o gw
oo WuyraasysunvselifiyaralionTwuewanfiuszninsiandidnnselindsa
- nan

LY T

o WillufnavsdordiuiuiviButeaumeduiiindudoiausivun

YETIenay o JuusenausernsieBidnnseting wis luidudnsevitnissudunistavinanisugedungig

u

= L3

& a g o &
Wusssylunisuseninsiendidnnsatindasail
we  hlugladuiendnivienuduiu Jemavfiashiventumalve uusizuna

*zJaa@ﬁu%’maudﬁﬁﬁﬁﬂﬁaasLan?m‘ﬁuasmmﬁuﬁ'umiudfiﬁu

o
| vvq

o.0o futpiaueiitudeiausluzuuuuyes "Ramssmdn foslnmeaudAsil
nsdlfivennasm Avualididrsimdselaneniadugidrdandman donnasmas

o o YN v Y S = A ' o [ V| 2 o
m@ﬁﬁﬂ']'iﬂ’]‘lﬁUWﬁ@ﬂ'JUWuqm LLaSﬂ'J']lﬁUNW’UaUIUUﬁJ’IfUQ']u VD Vﬁaﬁ#ﬁﬂ'Iﬁ']uafyfy']‘ﬂa‘ﬂ%lfﬂ'ﬁ?uﬂqﬁaﬂ

| v e o
ﬂﬂnﬂ’J’]QL‘U’l‘immi’mauwniﬂEJ

Jrpn )

nsfifitennas dvmsldfidnminelaneviaiufidrudmdnisnissud
tusodlinanuvasidufminnefsniuranuvadomsiwditudemue
dmutennast Alalddmusligidnswiseladugidhiusman fidhsmd
ynsevdedinuauTiasudumadoulaidvunliluenansdoywiu
oo foutewuedommedolussuuiatoininiaigfesidnmsotind

(Electronic Government Procurement: e - GP) ap3nsuigyBnans




-en-

L

=
o vangunstudetaue
{‘J d’l’ L

Hiudaiaupvsionauaienarivdngiuduumwiauiunisiauesamisssuudaedndg
i

masgredidnnseling Insusnilu o dwu fe

d 1 =4 o 1 é’
ma  @7Ufl o sd1eyRasienaisaanalull

[

S wd W aa
(o) lunsdgbudoaualuiiiyana

= 25 35

() vejudwadyvsernsfuddine FBuduumisdeiusesmsan

v q

i e v o o w oy 2
VlgLUEfUUGTL‘lﬂﬂﬁ Eyfdi’lil‘liﬂ‘lqumu@, AN

fIg1urepruaw (d) wiouviedusesdiuigndas

w

(@) Uien

os

A oo o & v o w o o
1NAUNTAUTENUVIYUINNR ZW?JUEHLUWVIU\?ﬁE]'ﬁ‘U?@Qﬂ'ﬁT\]W

e e

L Lied L4

vzidoudiiynna sfvdeulaaians dylsredenssumsddants giiswmuny (i uaxtyTgfovuse
Tngy (81ih) wionskedusosdngndos

(o) lunsdlffudoiauaiduyarasssunvionnsyrnaiidliiiyaea iy
duntsussialssrmuvesiiu dundeanasiuandmsdniduiud (i) dundhsdssdin
dsvnuvesiiwiudiu wiediumdeidunnve sifiuudwiiildtednmlng wieukiiusesduu

ir

NRa

[rhe ]

o v W

v v i o 2 Z
@) lunsdiffudeauaidudiudeiauosiniulugusdudsw Thouduun

4
fyaynvownsiinsaudn wavenansauitssylilu (o) wie (o) vosdfsmi udusinsd
(@ enasdinfiydun
(@) duulunsideumdivgnieoniusesdiuignaes
(«e) dunlunsdoundyaaniiunieuiusesdungnios

Qs | <t L2 e v ol ol 5 .
(&) L?Jﬂﬁ"l'iﬂ?i'i‘l.li@\flﬂ’]’]ﬂllﬂLﬂEI’J‘EJEN?%WD’NL"ﬂ']‘l/’lﬂ'm“nLﬂED‘UENﬂUﬂ’ﬁ

[
as w W

Inmedndneuasiauadnu (Wy 53l0)

(@ Vofenarsduil o fomediiunieuiunsiauesamasyuusatedn
Tumeigiedidnnseing muuuulute o.o (o) Inglisesuuvlugduuy PDF File (Portable Document
Format)

$aid Lﬁa@’ﬁu%’amuaﬁ%ﬁuﬂ13LLuU"LWéLanm'imuﬁ’fg%Laﬂmi?hu‘ﬁ ® ATY

fu gndeaud ssuudndadadaneizsnedidnmsedindezadalyfionansdinil e auuuitute 0.5 (s)

InegudeiauslifeauuuligBionarsdni e dnanluguuuu PDF File (Portable Document Format)
mi  duil o otnstioedafilonatsdsaluil

(o) Tunsdfifiudeiaussaudrunaliypaadunseimsunuliuunideusu
S1unedeiinornsuanudniungmung Inefivingruuansinursuousiuanasisunousiung shadvn
c§%’uuaué’nmmﬂuuﬂﬂaﬁsmmﬁmLfl‘u@'ﬁmsqﬁﬁmqzmuﬂgumyl,t.é’m,ﬁqﬁ’u

(o)  whrendonuay/MIsuUUTUTIEN1TasBenRMSN vULRIIE ANTE €&




@
(@) wNsiasand e inSediinneinUnasaualansiomainduiad
WaANLAANATHUN (Inductively Coupled Plasma-Ogptical Emission Spectrometer ICP-OES)
(on.@) é’ﬁLm"lU‘ﬁumLﬁaucliﬂixnaum'ﬁmwﬁwmmﬂmmaz‘umﬂsjau
(SMES) (1133)
(o) dnuvilsdoiusosdudn Made In Thailand vasangramngsy

uisUsemalng (E3)

2
=y Qs

(@ dafenasdnd o nomaiildfunieufiunisiaussammessuuinies
Nemafgiedidnnietndg nuuuulude oo (o) Inglifosuuuluguuuu POF File (Portable Document
Format)

iodl iloffudoiauesiiiumsuuulrdionarsmudyendansdnd o asy
fu gieauds sruudadiedadiiniadsinedidnnseinderaiaayfienarsdind o auuuulute oo (o)
'Lﬁimacﬁu%’maualﬁﬁmLLuU‘tj’fg%Lanaﬁa‘mﬁ b fAana1aluguuuy PDF File (Portable Document Format)
& MSENDTIAN
<o fHutowuededudaiauaiasiauenmmssuuiadodninmaigie
%Léﬂmaﬁnémwﬁﬁfmumvl.’ﬂuLanm'ﬁ't.lisﬂ'msvmél.?mmaﬁnéﬁIﬂa‘la&ﬁf&'aulmlm wedu uavasfeinson
fernaligniasnsuiu wiouiminguuansinuuasymsdusuimmasiiudaauelatlifauuyly
idwasnlugULuL POF File (Portable Document Format)
<o lumsiauesailiauesaiduiuum uazsiauesimidifissfuiouwazsnm
FelatisuesiaTsan wasvies1aemie warudaresiems suleulafiseylivheluauasialignées
fiail esamfiausaziomsatuiaiuaruazividide fdaukassmldelnsatu Wdesmldodu
a1ty T,ma'ﬁﬂﬂm’:‘mﬁ%?ﬁé‘fqmuﬁwmﬁyjaﬂ"uLﬁ'm aBanssu Avuds Aaenadou wavelddnodug i
Unliud sunseisdsusuianlyl o aginenmans avrivendododu @) dodnd
sillauessiasauatmuabunalitosnii ewo Tu Rusfuauesalag
mtlurwunusa fButeaussosduiinvouniminuldiausly uagazasumsiauo iadild
<o fiufaiauessdonauaimusnandweuianliiiu elo fu Juinainiuas
unwludiyaitowme vieTuillssunisdeudsnn swiverds Tidweuien
¢ goutaiauensdosduannifion wasvieneasBoanndnumsianyos (a3
WnszimdTinusauaslaneimemaiindudainidwifianaian (nductively Coupled Plasma-Optical
Emission Spectrometer ICP-OES) $1uU o 9 WUnfaun1siauasiamsszuuindadniunaigie
Buinmsnfingd ileuszneumsionsan wdngrudenanil uninendusdaliuenasvomnems
dwSuuansmdanituuulifionsen wadudugdieardesiusesduugnies

vel o & o o ) a o o oo
TﬂﬂqﬁmummumnﬁuLmuumqﬂﬂa PINAENTINNITAIITUINANITUTENIASIANDLENVIDUNE UAN




&
Ussasdazvegiuativuannien fButelauesssoniuatuinlinuensmunisfisnsanmanisyszmasan
dianvnsadndnsreaeunigly & Ju

¢  fewduenien futeiauamsniiagisdyy Meaziduanndnumsany
"8 Tiiduuazidlaenmsussmasiadidnnseindioundeiourlszanasdudoauemuitoulsly
lenasUsEnInsImiesidnnsednd

<o fhulpauessiedutoiusussauanamisssuunsingasairinasgiae
BiEnsafindluTuil eo weE@ney vebd SRR ogmo U. B eb.mo U. uaznmMluMIIELeTIAN
TrdemunavesssuumsdndednirunaieiedidanseiindSunosi

FovuimuanasButeiauswasisuonauda sflifuenasnistutolauauaznis
waussialag lnefinun

«s  fiuteauefesdimienasdmiulilumsiauermailuguuuulvidionas

Us¥Lny PDF File (Portable Document Format)Iﬂa@%‘u‘ﬁamuaé{aaL?Juﬁ%’uﬁmjaummaaummmuﬁau

Y

= L g .

2 @ R 1 = =
gPRBY uazdnlmuvoanas PDF Fite Aeuazdudunisiaussian uaidedsdays (Upload) wailunis
lauesIAlikA Wningtde uvisssuudndedadninaigiindiinvselnd
€a  ANENITUNMTAININGNISUTEMATIABAnvsednd avdullunisasivdeu
ara ped W 1 ' e e : v v ovdl v J u
nautivesgiudatauaunarsiedn GuiudoiauefiinaUsslovnismiuiuiBudeiauonedu aude o.¢
1 | we W wol  w i 1 v o pe w 7
(o) v3olil mnsingidutemvenslalugbuloaueifinadsslovismiuiuiiudaaueedu aus
o vel w < o @ 2 wd v
NIINNTT %mmsﬁaﬂ‘daqau‘uaLauawmauﬁwuimﬂuuuaammﬂ'mﬂucgaumal,aua
windsingeenrnssunisiiarsasanisussninsandiinnselindin noundaluamsi
= a [ R Y o o oo w Y ' I v
fimsRnsandeiaue ddudaiauanalanseyhmsdudunstarnnisutiyetalugsiumude o.¢ (o)
1 o ¥4 s 1 s 1 o d
uazAznTINNTT Wednnshdudunisdaranautsiueshaiiussse angnssuns azdanede

Afudeiaueseiusanannsiuddutoiaus uasuvTine sy svfinsanadinugiutaiauedenarndugig

r
=

v ' a o - g 1 wd v C oan g s v o w i v
U Vuws uninetde sxRsaiuigbudeiauesetuilidudsSu i lininseidsnanuaslali
arwadedulseloviensiatsnnves unninetdy

v W v ava wod
oo  HouloiaupazaaUfua el
o e = = = 6 o €
(@)  UftEnuteulyiszyliluenansuszmasiadidnneding
= v i = o Al v | 8w
(o)  FImaueIsfouduTA RTINS aARN Lazn188us @) suenld
Frensdn i

wel  w Y o e 2 =
(o)  Houdoiauosrseamsdouiodignsuiunmaauesiat muiu ual 9

e
val o P v v
(&) diudoi@usdznaunisiaussimflauaudnlule
(@ fiudaiguedosFnwuasvihanudilalussuuiasiBnisiauesaiiieds



_b_ .
o el ) s o= = e i
Uszmasendidnnieling vaansudg@nansiiuanddluivion www.gprocurement.go.th
& vaninufuazanslunisiaisan
= o e o = & N a ar
¢o  lunmsiinsuwanistudsiausussninsiaididnnseiindaseil umiveduss
Arsundndulaslivdninouet s1m7
o msinsndrusnisiutelaus
nsalldundninamsmlumsisangrugnsiudaEus uwTivende ssfiansan
970 318757
val  w l Qask 1 [ 2 A o v o v
o wingbuiaiaueelalinuanilignaawnuda b wiatundngunisiude
wupliigneias wialiasudiumude o wistudeiaualignfownude « angnssunsRinrsuixanis
a o v A v sl ) v ) ovad W
vszmananddnnselindaglufufiaisundeiaunvesfiudaaunsietu vuus diudaauaselaaue
wnasnanallanienuasiBunnuanvasianisresianfiasisllasuiiu visauevazBuaunnaisly
= = = @ @ = d a ¢ | =g 1 o as
ynFeulvinnivendedmualilulseniauasienarsussninsadidnuseiing Tuduitlvassddyuas
B )< o & ¥ oa T al < Y < o I~ o v
ArmuanssduliinailiAsnisiaSeudelousediutoguesedu wdalllumsiawanadnies ruy
= 1 =) de = 5
531151 enfinTansoulsunsindniieudeiaue ey
¢« wmivendvanudvshifinsandsiausvesiiudaauslasluiinisieudu Tu
nsflesalUl

(@) lisngPegduteaueseiululydnevegiuonaisuszningan

[
] L. |

o a @ & ar Y] . P o vl a a6
innsetingnsruuiadeinitwmnedidnnsenng maum‘ﬁiwmaq%manmiﬂizmmwmalﬁﬂmauﬂa
NNTLUUINTRIAT1IEBIEnnsaling vosumn1inends
| A v W v & e v v

() lﬂJniEJﬂ‘UE)QEJU‘UaLﬁuEﬂUﬂ’ﬁLﬂuai’lﬂ’MNiBUUﬁ]ﬂ‘UEﬁ]WJ’NﬁYJU
a oW =N £
Bdnvsaing

() ausTwazdeauanmelvandauleiinvusluenaisuszninga

) e

a & o 6o d 5 & A A o | a v <l 2 A
SilnvseindMluansed Ay violnavhliAnnnuldSoudeSovuigiudeauesedu

¢ Tumidadumsusenmamandidnnseindviolunisidyan anenssunis
farsanuanisuszminsimBidnvsedndvieuminendeiiivsliButoiauetuasdefaiafuiuld
uviviends Tavsiiarlisudeiaue lifummn vielivhdyg wndowisadefananlumnsaivislign
D

eo  winednsditdviieslidunaman iemamianaila wiesand
auanauaile uazenaRvisadendeluduau vistuia visamesensniimenislea vieataey
pnidnnsUIsnInTadidnuseindlaglifinsandndonsils anudazfinnsan vad weusslivemis
srmsiduddy waddidaiinmsdniures imivenduiudeun giudeiauessGonfesdlitng wiad

demala 16 savisaving 8y ezfinswnenidnnisuszninsiadidnmseiinduasadinudiudeiaus




-gy-

L‘U‘UN‘V}N’]U "L;.ma]ul,ﬂumaufuaLaua‘mlmumiﬂmaanmaluﬂmu windiwefwanalanistudaausnseyin

)
n1slagligasm wu msweueenansduduiia vilelileynnassiua vielynnaduuiiaussimuny

2/

Wumu

aa] v v | ) o o
’luﬂmwwawmauamwLaua‘mmmaﬂ lauesaauraangladtlaonas iy

Vv

numuenasusEnasndilinnselingld ansnssuntsinsamanmsuseninsandidnvsaiindnionmn
Wendy aliiudoisuatiutiasazuanadnguiviiidelda diudaausauisodiiiunismiuendns

Usgmanaididnvselindlnadeanysal vindrduasladuiisuitald unninende fansfarlifudeauavie

T el w H ¥ & wd @ ) = = [ 2 | = T =
lifunavesBudaiauesenu visl giudaiausdind1ildlidndGensesrqldreniodndemelag aany
PIveIaY

o Aouasuniludyyuvivedueralssnidendnmsuszninsiandiinvseing
L= a i s Rldl k2 s @
‘mmJsmgammsmsmﬁmanwmw&amaLauawwsm'iﬂwmmm’msaﬂmsumsﬂmLaaﬂumaﬂ'islmm
[ (Y] & o | Qs uﬁi 13 d' = @t s [ [ =l s & !-’:3' o
iy vseildwlndeiufiudomussiedu wiadaurmnisudidusiraliusssy wioauseniuiugiute
4; = 2 ~ ] 1 -] = d‘ .
laaTwdY Mol TNl uN SEuesIAN wWiedodnsemnesndulalunsiauesian

®.6 W?ﬂNUU‘UBLﬁUB‘NLUUNUE NBUNIT SMEs Lﬁua‘i”lﬂ']ﬁx‘]ﬂ?"Ii’}ﬂ’lﬂ']ﬁﬂ’U%NNEJUTJB

[

a4 aM ot a v
dueTwduiliiiudonay eo 'me&muwaﬁﬁm%a%mmqmmmﬂsmaumi SMEs #4nan lasdnises

o4

fdudiudelausdadudussnaunns SMEs FaiaueiaganirmednanveiBudeiauessduliifiuiosay
oo Tzdenuvidya iy e 518
v = d ) v o [ P T T . 2
Aoudaiaveiilutamssiuafissladndanunssands gsmamningasses
Jugussnaunis SMEs
el o s i S o =
o WndButslauedilddusenaunts SMEs willuyprasssumnfedyuiing

viefifupmaiidadidunungunelneauenaiginimadanuesiudeiavefaduyanasssunniinldde

& ko Bt A

dyudlnevieliiunnafdndslununguingvessiiUsewaliiuiovay o inhenuweigindensedn

o a8

[l 3 oo
R W

Tsnngiudelaveduluyanassianfiedywdlvevselfiuanaiidnedumunguutenedngn

prcl a4 S 2 o ' v o Ve A o W | 2 5/
ﬂ\}'EJU‘UE}LaUD‘VILUUﬂ"ﬂﬂ']'ﬁi’Jl}ﬂ']‘W"\]Slﬂaﬂﬁﬁ]'m'ls'iﬂwuq HIUTIUATINNIILISHEN

& v o d P Px a aa =3
Lﬂwd‘d‘jxﬂE]Uﬂ’ﬁ‘VlL‘U‘LJ‘L;ﬂﬂa‘U‘i‘mﬂ’l‘l/]ﬂE]ﬁiy“li’lmi’tflEmiEJ‘L!FI'UF]ﬂﬁm%mﬁl\‘i‘ﬂumwim;}mf]&ﬂwa

1

b4 o 3
b.  NMsdyuTeuY

be  UNSEITRNTUENITUTENIRSIABENMIETing aunsodiuavdvelansuiiu

U

t 3
=4

A8l & Yuyhns tuudiuiivhdennadeuminendursRansandavihdesnandumisdeunumsidyan
puwuvdgasiesey luds e.m ald

b.lo Tunizﬂﬁ@wsmiﬂismﬂﬂmﬁLﬁﬂmaﬁnéﬂ,aimmmdmau%waﬂﬁmuﬁ’au
Melu @ Twhng Bsumingduituiliauaisdaidesnastunide aude v.e guugnisdsenin

s - & a5 o o ‘5‘ < @ =4 Q L Qs <4 o
sidiannselindarfewindygndorsntuwuudygdsrylude o.m vievihdennandumisds fu




-3

uminendemelu o U dudaanTuildduuds uazasdeeadnusefudyydusuiuiurindulenas

o as

& vosrnmdasivssninsadidnnselindlduminendudafiel i luvusvidya Tneldvdnusyiuatag
) 1 [ &
wikogdlasnaluil
(@  Wuam

- el & =5 5 o o g v Pl
(o)  WenSoasvinsuiasdudeny dadudaiansiiiasiuialdifavdonsiny

jy
s

Wuiszasmiluiwidygn versuwhniulihu o Tuvhns
()  vdeAUsEAuYassuIasMElulsEma siusegeiauenssunsulaule

° @ o & = w3 Y- a o« oy = a I3
fmua daseylude o.« (o) WieaslunilsdaaszAudiinnseindmuiBnisiinsutndnarsfwue

(@ wliorUsviuvesusvniuny viteudenRduyumdnnindilasueua el

Ysznevfiansiunuiienismdisduasysenaugsiamuseiumudsenmavessuiatsuis seindlng A
E P L = [} oo 2/ L4 o 1 LT Ie’ (%
TetauTEMRunuiisumsuasemalneudadeul i lnseyladlwldemudiagamidadn syiuves

sumshasgnssumsulevieimun dseylute e (©)

@ WusUnsiguialne

[y oS A v 1 & v e Y Y
wanusgriullasAuly Tagliinenilenielu o M duinaniuiiduusmsuszninian

[
g e/ = 14

duiannselind (fue) wunndoyniumadyyTevisud
W v & =5 w e & W ( a PRS- = ar [

vanuseiuingAuly Inelilinonidy mudnsdruvesianiivetumineds lasvuey

Nud=
o,  ANDNNATNN5IeEY

UATIVENSY F¥1edawesdlaiuntiyanfin naenrunteinsous wasaldane
o P -a)\lyy w A [T A v v ! 2 W W &
visaud luniggudeiaueildsunsiatenlviiluduie Weguelddweavdmasddnsudmudyyae
Peviatonnandurivis wazumidvetds lensnsvnevdwediFeuiaonds

.  ansIA1usu

L &
€l = <

AUSUMULUUE R dorBluuneenasUsEmnTIaBidnvseiingl wisdennae
&, o Ve, a 2 = o v W
odunisde ianludniiovas oloo vossmmdwasfidldlssuuounaiu
& MITUUTENUAINTIFAUNNIEY

RyurnsusemasiaBidnnseiing Faldvidyadevemuuuuditszylute o.m vide

i = 2 [

o w & Ly ) ) o ! P PRy o oo X
WqﬂamﬂaﬂﬂaLﬁuﬂuqaa WA ILAN T 7\)3F]ENTUU‘Egﬂuﬂ?qﬂﬂj']?ﬂ‘uﬂWiﬂ\j‘UE}\‘m\?waqw%a"UqﬂﬂLﬂﬂ‘UUﬂ']UfLu

'
e [

sepznatlitosn o ¥ TudmanTun univerde Wivuaudewed Inefassudnnmsdauiauunlyluly
msléffaiunely ee fu fusaonuildfuudsmutgaunmias

o Py 4 w <
®0, ‘U'f’Jﬁﬁ?ua‘lﬂ51““']35]”?]9[@“9“33314"}

124 L7
(. ] L% =4 [

eo.@ LuATNaadmsunisteasall lauisndusuyseunaidusudseanaseant w.e.

9

etk




-GQ_
o o hy o a @ ¥ Ve va e b o
nsaswnludygaensainld deflouningdulasueuliRduaaneiniue

Usgunaudseint wa. bens WaIVITUY

o = o Y Ve oy el e ¥ W o 4
eo.lb Luaﬂm’]’mmaEﬂ,ﬂﬂﬂLaaﬂ&vJEJwUE)LﬁUE]'iWEJ‘Lﬂ‘LWLUUQ?J’IU LLagiﬂmﬂa\‘l‘Uaa\ﬁJa\?ﬂqﬂ

AsUszmasIrBlnnsotindudn nfuevgnesdiethdwesiinaridiuiansiUsavalas voniudos
dnnlagmaGeluduneidfoineduey uazawnsoliuinsiuuulanuisguuniinnisnsznss

AuAUsznesvun diutauetaduineasfos fiRmungranedrdenisdaasunswidivend
i

(o)  whinsdmiathdnmesiteresindridunanssanadensudivi
mely o Ju ﬂucﬁ?«wii’uﬁ@'magd vietoretansnssziva Puusliuvesiiiguunsinnsnsenssauia

UssmeeniidldusniesSeduls

(o)  Famsliidesiitenednanursnlnedelne viedeiiidvdwudiaty
Balvy nsneUsummndwsumalng Buwsagldfusygnannsudvin Wussyniwesiulnededuf
fiGelne Fzdedifuoyymduiunouusmnuesaaiodu Woduresiiiguusshmanssnseuiau
UssmmendiuldusimnlagSodu

(@ Tunsalilivfiinm (o) v (o) fuioosiasfuiinnungrneiidagnis

AnasSunIsHRlveuI

vl 5 = a v ou v A Y ) [ o e & @
mo.a  Houdsigusumvineduladadenudr liluindynviedennasweolumisde

tv}

al 12 24

melunafidmun fasylilude o uwninedoesiundnussiunistutelaus vieBeniesndoan

wisdemussiunisiudaaueiuil uarenfisnsaniEoniedivalnnudemesy @ sk insan

Thduffeny mussdeunsensamsadeidemsintedniuasnisuimsianniady |
soc UnTingdsanuaviesudluiuniuideuly visdarmuslusuudyyviede

pnasfaiuntade Tilulumuauiurssdiinaudumsgeen (6n3)

E 2
] as

4 2 = =y L3 =5 s
®o.& UNTATENAITUUUYNeeNaNsUsENIAs1AN S Enuseatindtl danutausawdaiu

wal v O Sy Q4 1

2/ I %y & oA W = L ey = e 12 f
gu aLaua%mmﬂgummumwaawaawnmmaa mmaaamﬂmﬂmmﬂqum LLﬂSNEJ‘lJ"UEJL?iUEJhJﬁ

B A
an3Suninaldanglag lRudy
=, ast = [ g =1 ; i Al/dz k24 =l
eo.o UMANEIdBaUsEnIFendnnsIndelunsdaaluila InedgdudoiausasiSan
sosnnduvnelag nuntinendulald
(@ urminenaslilasunisdnasstunayltlunissadonsonlasudnassual
- = a o & ¥ a0
Wgsnanvgiinisdndanseiisaly
P 0 A v o v W = o & A Y Lras Y =l
(o)  HnrsnszifidndnvasiBudoiaueivuenmdadonsanlaunisdmaand

uaUssloniisniu wielldlmdsnugiutaiauasadu viadnyinamsudsiuetrailussi vivaugauiiv

'
[

uiiudeiauesdu sl mihillumsiauasa viiededinseyimsasaaulalunisiauesia




oo
@)  msimsintendaineluemansliAnanudomauniuminetdy wie
AsEURUSElorUaNSITauY

=t o = Y] o al =t
(@ nsdddulwiueufienty (e) (v) w3a (o) mufiruunlungnssnsa Seeen
1 a -&’ o S w o
suanulunguinedvnensiatedadnuaznisuimananninsy
eo. NMSUFURAMMNvIBLaysuday
Tusgninsreynainsde fiudaiaueiildsunsdndenlmluivedec fifnmmdn
¢ =f = o P
insinguunesasselaulddmualilneasandn
ol MsUsslluranisufiRnuvediussnaunis
o Y o a e o v w v
uwAInends aunsatwansufdRinudnadenudygrvesudaaueiiliiuns
as  aAl v o 2/ - o = = e ¥
Aadentilludunaiodnnusuiiunanisufifiawvasdusznauns

& & [V Y v s w oA 1 ad o a o N
V]\‘i‘lj “W]ﬂﬁdUu‘U'ﬂLau@ﬂl@ﬁmq‘iﬂﬂ}aﬁﬂhJN']'IJLﬂfu‘ﬂﬂﬂﬂﬁuﬂ'ﬂ&’@ﬂi&’ﬂUﬂ'ﬁﬂu‘U@Lau@

visavhdngyivamivende Uihmsm -~ o aw’ o
iz Ing darand, umaingndededn
y .:. -,-" \'E :
b e deoe

kS

i

s

i




YIULYAVBITU (Terms of Reference: TOR)
wIasieTgimUsnusnuazlavemeamaiadudainddwRanataun
(inductively Coupled Plasma-Optical Emission Spectrometer; ICP-OES) 471U7U & YA
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(Inductively Coupled Plasma-Optical Emission Spectrometer; |CP-OES) 214U & U0

TeazUAAMAN YUY
[ = A o = < ot a a1 P )
Wueiesionannsalinsgvimuinalavenaisasg lnsedeudnnisiadnismenauuadi

\eduressusaslinlagszuy True Simultaneous 38 Fast Sequential Fwhaumufivszuuauau
Usznana wasdaiudoya

o. WIRIATITIMUTINUsRUatlavedinmaiindudafindawiiawatdun (ICP-OES) 3147 o 19
oo +
e.0. Walnaudaduiveg (RF Generator)

6.6).6).

o.6.lo.

®.6).6N.

@.6.&.

G.6.&.

6.6).5,

@.6).03.

®.6.N.

ﬁm%qﬁnﬁmmuﬁﬂﬁu%wq (RF Generator) tYu (ICP-OES) Solid-State %ila Free-
Running veufiaaudlidesndn e wnudsed

#IaUSU RE power IiRaus eoco-acoo a8 wianiendt wazanniaufuasden
Taliinnd ¢o Tndnsedndn

sruuwananduwuy Vertical torch Tnald Helix coil w39 Flat Plate
dns1nsleinganinen (1N59 e Wiadnin) lunsimseiliifiy ec dnsnauni
Ingnanaundalmnunatiosuasnunussiuyningger)
syuugananauituwurdnluliBrmuauienauiunes
flsvuumsidndasumuiiinnnuinalarsvematauiifigumgiisn (Plasma  tall,
Cooler zone) Tauld52 Uy shear gas ¥Se Cooled Cone Interface (CCJ) w38 Fully
recycled counter gas argon il4fingansnaufiiung purge optics udaindusiliidie
Wunsusevdafie

. fszuumuAuanuUasadiy (Safety Interlock) TagassigaurauuInnIwillssule

STUUVTYIURAUNG Wanauassusnlu

szuutimaatdu (Cooling System) iiiussuuthmuidey (Recirculated)
findesfianmnsausaiunarauiuuviieesevinasiifisafusuildniunuiaies ICP-
OES wanadunnd uasueadiunatanlfetieraiiior uieaunsasaafunatauitiu
szaNUIFLAIes ICP-OFS

®o. sTUUAIUANMILNaYasing (Gas Flow Controls)

olo.e.

@.o.lo.

53UV Plasma Gas dnunsaviudnimslnavesingldlugnanausd eo 89 oo Gnsdeundl
#3an319ni1 lavaunsausvazidenls e.0 drineuriinieasldennin ArsELU
ABURILFDS

s8UU Ausiliary Gas aunsaususasnsinavosialdlutisiius ol 81 b wiounndd
TneaunsaUsuazdenld o.e ansraufivsaasidennin MeusEUUABLRIADS
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olo.en. ¥UU Nebulizer Gas aunsauudasnislvavesfeldlugdus o.o 89 e.¢ Gneis
W n3su1nndn agaunsauiuazdeald o.oe dnsdeuivieazdennin fassuy
ABNRIRDs wazualin Mass flow controller %138 Automated gasbox

@.on. FFUUAMUAULUNDIVBINAENN (Plasma viewing)

o.mo. (Huszuuiiiasedls o yuuos (Dual view) As annsausswatauiléie Radial view
way Axial view 18ly method ey Ssannsaidendelusunsuaunuiaias

@.nlo. IFUUAUNAIEUT (Plasma Torch) Malukuad (Vertical)

o. ITVUNMTTRda1 a1 (Sample Introducticn System)

... Torch Yanhann Quartz uavanusnaendouls

o.<lo. Injector Jamiain Alumina Ssusiansianiaurasnse

a.c.m. Spray Chamber uwuu Cyclonic Yanviannufia

e.&.& Nebulizer {uuuy Concentric Jagvianudn

o.@.&. Peristaltic pump fipsgaansazaislidesnin « Channel oo roller @m150AIUAY

anuilunsgeansazansld feszuuneufiunes
&.&. SBUULEY (Spectrometer)

o.&.e. JEUUNSUINLES (Spectrometer) Wuluy High-resolution optics %38 Simultaneous
yiin Echelle ¥38UUU Fast-Sequential ¥im Echelle Double Monochromator
auaBnsalunsLendg e ue1IAELluYN eorroace uluwandentani Tag
fienuanansalunisuen (Resolution) Anrasdealiiiiy o.ooo wiluwes finuem
AR oo WILWAT Y30 bob.om UTluAS

o.db. ﬁiwumiwﬁ’mﬁ’mm’lm (Detector) 1fuuuu Segmented-array charge-coupled device
(SCD) %3a charge-coupled device (CCD)

oo sEUULOnLaITedluszuuln uasarunsaanuTinaeendiaulussuuldmenislad
9m1e (purge) leeldfingeninounielulesnau

®.5. FFUUAIUANNSYINNY

®.5.0. AIUITAATUANNITIARAIEU (Plasma ignition) USudmsinisiviavesfiigeniney AF
Power a11L57U84 Peristaltic pump 1

o.0lo. asafiudegavesamsiiassikagisunnduinUssananalnilalnglifesiinse
I LLaxmmmgmmmaﬂﬁuguﬁlﬂlﬁl,ﬁarfl:’i (Interference) ¥wintamTilATIEule

o dunsauansmaludneuzfiidy Real-time (Continuous graphic) 19

oo TlUsunsunisuitadssuniudie Multicomponent Spectral Fitting (MSF) w3 Fast
automated curve-fitting technique (FACT) uag Interelement Correction (IEC) %359
Baseline (Automatic Baseline Correction) "Lﬁﬁgal,wué’miuﬁﬁ WAz Manual




.o, Usgiininmmsiuesaasosle
insesdledasannsalinreismldlusesu ug/L Taaildr LOD uay LOQ wossmpineg fasalud

il LOD (ug/L) LOQ (ug/L)
As <& < @0
Cu <od < lg
Cd < oly <lg
Pb <lo <&
Ni < o0.® <l
Zn < 0.6 <&
Cr <ol <lo
Fe <od <&
Mn < o.0& <l
Hg < <@

lngdlausadpaanananIsimsgsinian LOD wag | OQ Inasatiesuiiiauesialuiuniy
LlnansUsENIATIAN ey Yinsaesisranesesidwsuluiunsiasuinies Tagluniu Hydride

0. 1a¥psgeadasasfieg e8Rludi (Autosampler) $1U @ U0
lb.e. @NIOAIUANIINTUTUNTINEIAEITuTUIAS e dlaflnT ey
.o, wwuUnNa (Autosampler arm) aunsandauitlalunuiuny X, Y %38 Theta (rotational) uaz Z
wazaunanuiuanudlumsindouldne m uny
b d01aldN1TULLTIPFegun o ml Wlidesnin eco fsta
b.e. srvudnviegaasavatsiuiuu Dual rinse
v.¢. Tunsairsouiriasfiamnsasadfusruusuisoimmde

o szuvUssinanadayauaziuiings (Computer and software) 71U o YA

no. FENALITAIUANMIYINLYBNATBIAIN TS NAUTEUUUFTRNS Windows o 13
syurUfoRnsfilminiild

mlo. 1isnauiumeiluURIlRy Ussnousie
- CPU Mflenuiialiidesnin eno GHz
- Hard disk #iin SSD dwsussuuuiRnisuwialitesnii beo GB
- Hard disk %ila HDD dwsuiiudaya o TB
- RaM laifoend oo GB
- DVD-RW $1W1U o 9

an. SReamunalitiosnin oa 93 91 o LAd0e
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‘@f‘
iwsasiaviviniaeaian-fi 1uiu o 1wies wiawniindreed iy b 49
w3a9d15031W (UPS) dusudisadlnwiiadesnaufinmosuuudsddzauinlitasnin o KVA
I & LATD4

. gunsadusznaunisideu

<o. M9815N0U (s e V3afnd1) wisuyawauSunsediu (pressure regulator) dmiufing
91¥neu §1uu b Yn

<. MYlulnTal (@e.cxd% Wiofindn) wiauya¥uiuussiu (pressure regulator) dmiufing
lulnsiou $119u o gn (unsdiwfesdeddfielulasiay)

<. 1A3098ABNMA (Air Compressor) W¥au Auto drain kae Air Filter $1u o 99 (lunsiindos
ﬁaaiﬁfaﬂﬁ)

e« seuugalense (Exhaust Hood) vindasaunuiad wisufias S o 49

«.¢. niasdsadlu (UPS) sunliitoenit eo KVA $1urw @ 1a3es dmsudrsediiiinedes ICP-
OES

0. in3asvitimaeliu (Cooling) dmiulades ICP-OES vhaamgiilisanliiiv oo swmieades
$u @ 1Aas

ol ANTHLANWUINTIUNANTDIFINEN 9 ldandn bo 519 A1dudY eoo Hadniusefing
Bumshifesnin eco Haddng $1uu e vin wiouluiusesiiuansaruananinasundulad
NIST tumsarinfuagiu

€& @1533a18UINTFINYTEN (He) ANUdty o,000 fadnsusodins Usuwmshidesnit eoo
fiad8n3d1uiu » 11n wiauluusesiiuansanuanunsnasunduldfs NIST lunsesaasy
Agsieua

&« Torch U m YA

&@o. Injector WUy Alumina U b YA

&.@a. Injector WUV Quartz I b YA

&.alo. Nebulizer ¥HauAT U @ 1P

&.on. Nebulizer giianunsa HF I @ YA

<.oc. Spray chamber vilaum U @ 4R

&.e&. Spray chamber sianunin HF U @ YA

.o, Yi9en3 (Tubing) w3y peristaltic pump thisg1ad1iATa U ol LdU

.o 8873 (Tubing) @3V peristaltic pump UNAIDE19DINIINATEY AU elo LEL

&.0c. vaaausigatniau Uauuuinden anuglidesnit e Tading 911U €oo Maan
<o varuIIPReg N Ualuunder Anuqlivesndt <& Jadtns 91U eco waan
@lwo. 0glvia O-ring dwiu torch (lunsdinIasdadliianil) U b YA
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<o, 0¢lud O-ring #1913 Injector (lunsdlaosdosldTani) EE QU IREE T
<w Wsuasiidmiueioweuiunes MU & 90
<om. Iizdmiunaedes ICP-OES W @ 77
e insgamuiudmiumunuaiuuiinaedes ICP-OES I & Y9

< 1 P a Y 1 v '
<o \natagaatsasszuululasiam (Microwave Digester) Liiaie3susiognalivunzausanis

Ansrziieiaias ICP-OES $1umu @ tndes TaeiiswanBendel
<o&.o.uvatliiuiardululesiwsusuelitesnit e,coo Tad
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