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a9y 36N13 31ANIUARY NN
1 [inTesezmeuiinuauvaswiuuvuaslv 1,106,273.00
2 |iwesdanamedtediadiendululasion 1 yn 1,296,964.83
3 |iaFestufindynyn Ussuaana wazUuiindaya 51,360.00

(Computer and Software)

2.1 WswnsuNIs¥inau (software)

3.2 YARRNWIMBS (computer)

3.3 LAS0IRUNKG (printer)

4 |aunsalusznau 470,817.83
4.1 wsesdseanszualnih vunalitdosndn 2 KVA 26,036.67
4.2 Iﬁsé’m%’mwm%lanﬁaLLazﬂ;mﬂauﬁaLmai‘W%'amLﬁ"'ré'y 36,380.00
4.3 uimeziwiaunsaudiuazynusunueu 21,400.00
4.4 ¥9dneIN"A (Air compressor) Wiau Air filter 34,596.67
4.5 syuuseuigeIMeLde (Exhaust Hood System) 2 4 185,466.67
4.6 Acetylene filter 8,693.75
4.7 viaoan L dauadedsIAeiee 10 van 152,903.00
4.8 \speUsunsuliiuunn 5 KVA 39,233.33
4.9 d@13asanguInTgIu 10 93 29,960.00

saunduurdy 2,925,415.67
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YBULVAUDIIUY (Term of Reference: TOR)

YalATIN17 LATD9AATIBNUTNIULISIN (Atomic Absorption Spectrometer: AAS) 1 %A
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e-GP)‘uaaﬂiuﬁzﬁﬂmaﬁfmiﬁzjﬁ@ué‘ﬁa;gaﬁm%@’%’m%qmﬂ%@ (www.gprocurement.go.th)
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- huedesile dmsuiimssimusinalanslusiosawidane Wy e uas 01ms leede
vann1sinnIsgandundunaiwesosnon seyananleaznouuuuladlli (Flame AAS) Tag
muANNTYNUfAsNRame st mAuTTUUAIUAY Uszanana wazdaiiudeyanis
Apsizila

- wisundpusieguneunisinmuiunalany amisagesaaefio1aiie nIn wazaiy
lulasia (Microwave sample preparation system) ogsegrlmduasazate diluiam
USinausnenn3es AAS, ICP 16

- guUnsadsng Tl 220 Taavi 50 185w

G
1
2

3.

ulsznaud1AyUawaTad Hnil
\wredazmaudnuaULRsHILLUULUATLW (Flame AAS) 31U3U 1 4

= ' Y ' v = " «
\As0sgaaatenlngnenlemaululasiin  (Microwave sample preparation system)
U 1 Y9

d s g s
\w3RsluAndy I Ussudana wazduiindaya (Computer and Software)
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4.
5.

aunsaiusznay
a =
Waulvdu q

AMENEMZIWIENWATA ®IaN193vINIg
\wsosRzRaulinuaugaInTukuUWallv (Flame AAS)

1.

11
1.2

1.3

1.4

1.5

1.6

JrUUMsLENLLEN Optical System L“TJuLLUUﬁ’lLLaaﬁj (True Double-beam)

‘qmqﬂﬂiajLLEmLLad Monochromator tunuu Littrow Design w38 Czerny Tuner %39

wuuduiiing Tuewmestuindouiodenuazuiunruennaulilaesaluli Aseunqu

AMUEIAAURILA 185- 900 uiluwns wianiienin Tneld Diffraction grating fiA7u

avidenaladounin 1,700 @usedaduns @amnsausu Slit width lalidesndn 3 vum

Lﬂiuﬁ 0.2, 0.7, 2.0 wlwuas wagaunsausu Slit height 1]

zUURTIYIndaIae  (Detector) LU Solid-state Detector (SSD) nefifudad Useq

WUU CMOS %38 Photomultiplier tube (PMT) 3auuudufiania

FEUUAIUANUAANA ALY

1.4.1 awnsaussyvaeniiiauasls 8 vaen %QﬂaUQmﬁLﬁaﬂLLaxmsU%’UmﬁﬂLmﬂﬁ
ffanvemaonlstheneniumes

1.4.2 anansaldiunaenfiiauaswiln Hollow Cathode Lamp (HCL) wuulSanels

1.4.3 ipdosiloasmsurinues lamp waznszualwitldonudionnds lamp wWhituiaiesile

1.4.4 gusngunasanouldaiu (lamp  pre-warming) deruausInsalunig
AATIEA

1.4.5 awnsoasiaaoue1gnsldaiues lamp Ifegseldosiensiuiessaninim
Y99 lamp

szuuniluan Background Wuunastifiauasuuusiawiios (Continuum) YRGS

(Double-beam) lneldvaon Deuterium AULYNEA amc?iy’qa%ima”l,um%aaﬁa

szuulUadlul (Flame AAS)

1.6.1 izUUmuﬂmé’mwmsiwamaqﬁm%mwadLLazﬁ”waaﬂ%Lmuﬁ AIUANAIY
pewfiaines fsvvugauailwsiinluniasenladfvesisidulaesnluld  (ie
Yastumuiianain sxuvaglsudnitnisivavesingezisiiaulaednludd nou
Wasuaiinueafweandua

1.6.2 szuuAnwulaeandy Safety Interlock iA3psiioayliianunsngaadlwld wnide
auRanan fseluil
- Burner head, nebulizer/end cap LLazix‘UU‘izmUﬁ’ﬂﬁy&amﬁgﬂmgﬂﬁad
- swduiluvlessuneiniislignies
- auduvesingsiAuly

3o,



- ipFeszyhmadainalaesalul® lunsdanallifievsodinaiu Aawana
1NqAdy

- \A3ewhnng shutdown lunsallwiisy

163 szuuidhansiegrafuuuunenudsudie (quick change) TngliisesliinTealio
pamhanuazenie uazlifivefasesgiuszuy delumsuigesnm

1.6.4 msufumsmuniafivanzay vesdarlnlunsiinsedt vldlagdnlulRannis
U$U burner TuiiadazuuiueuinAeufinmes

1.6.5 anansauumanmziimunzay vasdarlwlunisiesesils Tnesnlud@mesyuu
Aewfimas (ielilel sensitivity geanvatusiays

1.6.6 Wosdanuansazas (Spray Chamber) yhannanfimusienisfinnseunasidauss
vhaBeaiieliszuieiiislda

1.6.7 Wiaawuaisazaty (Nebulizer) 1unuu high sensitivity Fnwanaindinusie
msfinnsouvesansazats 14 capillary fivhann PUIr nusenisiansaugs wasil
impact bead amﬁgﬁayjﬁﬂmﬂ nebulizer Litaiiiy sensitivity

1.6.8 WILALK1 (Burner  head) Huuuuteadien (single-slot) fifiarug1ived slot
Tsifaundn 10 WuRuas vanlavs titanium %¥30ANI1 MUAMSAANTBUES

169 fsvuvldfeiimiedvegmeluaiewuazaeluvie muauanaouiiimes

\n3pstipadareansaaeaaululasian (Microwave Sample Preparation System)

Huedosiilddmiudesamemsiotssndulilasim dewhlviangimiaies AAS

2.1 undsriardulilasi (Magnetron) i 2 Magnetron veufinanud 2.45 GHz T
wianulFgeanlaitosnt 1,500 Yad vdouuuduiipnd

2.2 mImuRunasiidiosnun (Microwave Power Control) {uuuu Unpulsed (Wi
wuuseLiied) 3o pulsed ansavduiinvdeaniatlulasnliavdonldnsia: 1%
vieaunsaUSuitunieanmdtlilasanuuudmludinmuenmgfifidmun wieuuudui
AN

2.3 Yanmeluiduazdiln viiae Stainless steel indaueans PFA-Perfluoroalkoxy #3e
PTFE w3auuuduiiiny

2.4 ﬁizUUﬂiUﬂmqmwQﬁ DTC™  (Direct Temperature  Control™) %39 easyTEMP
(contact-less direct temperature) control WUU real-time Iﬂafmqmwnﬁﬁuﬁﬁwm
shagramelunsag Vessel (lugas 50°C faunnndi 300°C) ¥3n19n

2.5 fszuuaruauAuiy DPC™ (Direct Pressure Control™) 1uszuubiduiatunaen
feg1s Inelunsinanusuvemasniieg1981989m85zUU optic (luwae 5 bar g
11NN 110 bar) ¥3958UU contact-less pressure monitor #5733AlaN3A wioszUUdUY
fisinn

e



2.6 szUUANLUADANY
2.6.1 Ussqduuvuunudeansuvunsesmuninmg dsvuuasadumsilaveysyeg
viotlasmanslinUseadifiemnulaensis wouuuduFnd
2,62 fuaspalsruuszuneaudulunsdlanudugandauni (Overpressure Venting)
Taeldseuu Integrated Gas Containment Manifold lneszuuazUaseusisiuaan
Mnuaenlagdmluifioanuiugsniung Tngshumevietilensefidessnann
c?w’al,ﬂ"%"aaaaﬂlﬂajmauaﬂ #13838UU vent - and- reseal technology flannsa
Ugosusadupanannuaenlaedeluifislonnufugeninuni uagamnsainduan
Tl
2,63 flspuuiiaunsaniuay waznsrasuanznisvhnuveaaseld Tnsusseteya
Nugruvesnsdosaauansiieg1anig ieavreidunumisdmsunisinse
fheene nieszuuduiianiy
2.6.4 fvthesuanawaldud (Full Color) wuududa (Touchscreen) vunakitiosndn 5.7”
iiouanaman1svinausieg wieuauaunisrinauld uieuuuduiiindt Tned
eanBundal
2641 i Method dwiunisdessiagna fifin1sdarmisafitaesitmnzan
dmiusenaudazuinegluaios awnsadmundi gumgd ndw
AINAY LIANEDY LARINADINTS
2.6.4.2 oy Application M3gpEALLIATFIU US EPA
2643 @un3avuRinlUsuNsITUREUNNTINNIL LasIARIAN1IEN1SYNIUTEY
wn3aslsl
2.7 anemyuvSelnesussyfietsuuy 16 sunbiviesnnniwunaliteuni 75 mL
Fuedtion 1 gn Usznaumeyaldn1tusussiied 1 akasn1vUsUIIEReg1e 0ee
tfon 16 u
2.7.1 mevyu Tumntable 3olsines dunsaussmasndviudesdiogns (Vessel) 19
Livdesndn 16 viaon
2.7.2 vaendmiudesansiieia (Vessel) winlanin (Seal) frd1dusodld uazerln
(Screw Cap)ws® Cover ¥iée Solid TFM  fluoropolymersvse PTFE wu1aly
tond1 75 ml videruinduiivanzauiunnvyy
2.7.3 Anuaulun1syinau (Recommended Pressure Rating) muauﬁ' 40 bar lag
nagoUMABndMSUtaans (Vessel Test Pressure) 1 60 bar wazanunsaldauls
figungivesauils 230 esrnwaifoa vieuvunuusatulagagn 35 bar nu
gaumaiilaigaan 300 aermiwaldea wiounni
2.7.4 gunsaifestiuauduiiu 19 Metal Rupture Disc viannlans vi3e TFM valve
v3auuuduiiani

ey



2.8 91IAMYUUTIYFIEN W3BLLRBS LUU 8 AMUVEMIENINNTY AUIA 100 mL %38 WUy
MNABUTNINNT Srunuedwes 1 n Uszneuseynldnivuzussyiiod uaza1uy
UsTIThetteE o 8 Tu
2.8.1 anamyu Turntable w3elsines awsaussnasndmivdesas (Vessel) 19 8
Naon 130NN

2.8.2 vasndmsudesasieots (Vessel) unulanin (Seal) drdndusioald waziidn
(Screw Cap) 30 Cover W19 Solid TFM fluoropolymer %38 PTFE lnuilviaen
Tdans (Liner) 50 Vessel ¥n@ae TFM fluoropolymerysa PTFE  wu1m 100 ml
wazUaen MuvinAaelws18A (ceramic pressure jacket) 3o Safety shield g
nelu

2.83 Aanuaulun19vi191 (Recommended Pressure Rating) muauﬁ 100 bar oy
nndeUnaendInsULanans (Vessel Test Pressure) 71 150 bar wazanansaldany
I§gungivesauds 260 sarwaidoa n3ouuunuuseiuligedn 100 bar
gaunillagean 300 asrLaliua nSoAnan

2.9 gunsalteaiunruauiiu 14 Metal Rupture Disc vanlawny 3o safety spring ii
ansahnduinldlasnvaneass wiouuuduiifnd

3. s‘uum‘uqumivi’wmt.l.azﬂszmawa (Computer and Software)
3.1 genflfMUANNIYUYBAATEY Flame AAS annsavhusaufussuufdinas 1
fnd Windows 10 asnsnmiuaiaissdiouasgunsaiusznaundn swuedonisuas
Janfiudoyals Tnefiseavidendaneluil
3.1.1 @ansasuainisganauialalugie -0.500 e +2.000 A, ANdudY, uaz
dtyyreu emission e

312 awnsavfums Frananluniserudldtoud 0.1 1 30 3undt e niiendn Tne
USusaldaziden 0.1 3undi

313 aansnUiusuuuumsstudialdatsuuy Wy wuuiedonan (time-averaged)
U uildns W (peak area) W30ANUEIVBINTIN (peak  height) Laga1nsn
WARIANYINSERA Lol

3.1.4 @w1snasnensv vesasazaneunsgu (calibration curve) lalddaunin 10
Anududy wasdenld calibration curve lavaneguuuy

3.1.5 aunsaidonyin Reslope Ineld calibration standard 1 fqﬂlﬁ

3w,



3.2 \adesluiindyann Usvanana uazduiindeya

321 Wunewiamesiiil Processor ifndmuy Core 7 anmidalisntr 3 GHz &
MiaeANLsINaNe (Hard Disk) vualitosndn 1 TB fimiaeadudmdn (RAM) ll
Yiounin 8 GB uasil DVD- RW w¥ou Multimedia seamidusiaduuy LCD w3a
LED awnelifosndn 22 2 n¥ou Keyboard wag mouse 313w 1 49

322 fwenwasdmiulssnanatoyafieuaIniiaios AAS At ladrefunisldau
ANUALEANINITAIVAY, Data analysis %Qmmm reviewing %30 reevaluating
foyald Report layout @W13ABBNKUUFULUUTIBNURALIBETUNIZLIZI
AUAINFBINSVDE LTl

3.2.3 \A3esiuvinavin Laser Printer $1W2U 1 90

gunsalusenau

4.1 n3osdsasludih wila TRUE ONLINE ﬂumsﬂ,muaam'} 2 KVA dmau 1 P399

4.2 TEzudeussanunsnnuniodiedmunldun ndes AAS,  1aTae microwave, i3S
Aoufimesd nouis Swalitdesndt 1 4m

4.3 uiaeziwiau wiouds uazyausuanududiubidesndt 1 n

4.4 Ypdne1NFl (Air compressor) w¥ou Air filter Sruauliitesndn 1 ¥n

4.5 s¥UUsSTUIEINIALAL (Exhaust Hood System) mmﬂaummaamammm il
doendn 2 Y

4.6 Acetylene filter $ruruliitioundn 1 ym

4.7 naeafudauasvoisinnnee S1aulitesndy 10 waon

1.8 3psUSusEiuusasulndn (Voltage stabilizer) vuna 5 KVA rulsitiesnit 1 4

4.9 esavanpunsgu aulidesndt 10 9

Foulvdu o

5.1 amauwsammmLmawaf\mﬂsymmmiﬂlﬁumulmﬂuamw waziluusesmsinga
1309 (Installation & Qualification) mnmwmuwmimmnsusaqmmgwam

5.2 Lﬂ%qﬁ@ﬁ%’ﬂ%@ﬁmLf]um'%"aﬂmiﬁvtaimEJWmuﬁlmmdau

5.3 mwmaﬁwsvﬂuﬂmmwmaameuamﬁumLﬂunmasmuaa 2 Yuanniuasiasumin

avlva Wiogunsaliianistrgaluanwldnulng Fowfiunisiaeu eglva/gunsallil

gl auanuseldauldd TngldAnyadn Ausnis uasAeslndnasnssusiianiulse i

5.4 wmemvmawmﬂaummﬂﬂzﬂ,ﬂiama LLaﬂjawmeﬂmaﬂmmwmwamuu AT
I‘UQWULF]S@GVLWW wazannsauAledgmnidossuld Tnedneuslifugmthitaantu aghe
YagUsenousiy

3 &,



- Software Operation Course

- Troubleshooting and Maintenance

55 U%ﬁwQ’LauaﬁadLf]uéhLmuaﬁ’mﬂwmnﬁ@’mﬂmﬁmLﬁamw%mwé’nmsma WazABIdYng
waverlvausnsmaenengmilinuvoasdos

5.6 \Jundafumiiguanldsumnmsgiunasyu 10 9001 wiagendn

57  PAmnsuasfinauriamadafitnngay drunsiineusuaingudn viliuinig wisy
uwanelususoIAIINENUITAVRIIAINS

5.8 fgiensldnundes @jﬁamiﬂwqa%’nmLLasmiLLﬁlm{]zgmm%adLﬁaaé’u (Hanwilneuas
AW8INg) veiorateay 2 Yn

5.9 UStmdesiulsyiunmuninvainisiass msliiesedle wazn1saeUisuIAdasile/
Fudru n¥oueensIBINUHARINNIATTIY IS0 Snineliisuuseiu egelion 1 Yo
Fuuseiu

Weulumsiauesian

6.1 fvuatusiathidosndn 90 u uagdwmeuliiiu 120 Ju

6.2 Hiauasinratinau nilideiuios wieludste Wiodndyaideviainiesilefdl
ananiRvszsian/Aunnidrtunselndifesiu anmieanusivns vislentu 881
You 2 18 meluszeiaan 4 U uvminendeveanuanilunisveniiadouainuineay
WeRasanmanuiissydul Nudumanuituasdaanmmield

6.3 USEndiauoradoadumunusmmheannuidnduan uazindidesusomisiduduny
Smenuigngndn weusslovilusunisliuinig wioulivnnazeslvauins
paene1gnIslianuean’eilie wazdinsudslimsruarmtidefinsenidnnisudn
ozluna

Feulunshina

7.1 éamauuaxﬁm@?@Lﬂ%ﬂﬁ@&uﬂuamwwi"aﬂ‘ﬁmu m.amuﬁﬁéﬂ%muﬁwumauﬁum'ﬁ
naaoumslinu ndeuillususesnsindania (Installation Qualification) lnegune
Foauiinvoualdinslunisanseszuulndin nnsreatsfu szuuTzUIBoINALEE
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