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Y2ULIAUBI9U (Term of reference: TOR)
wa = o = a § a v ¢
anaudAnanuasefalasuninns-uuaauninsiines vilanuazndengs wisngunsailszney
(High Resolution GC-MS/MS)

aniutndindnuguinsel

1. anuduan

aovutnfiaAnwigninsal siwinendequinsal ladudnasseuyssanayszdnd
sulsEanm A, 2564 Tasansiasuaiednenimuesyaainssuinenmansuazimalulad fianssy
aduayunsideiteainesdnnnng ununuide nuaaaingdus wwieaufalasualnnsiit-
waaninsfimes viaauazidungs wiougunsaiusznau F1uu 1 4n §1u3ULEN 30,000,000.-
U (@ududuumday) Weldlunisdnedssnsuuileuvesaiiveiindaqludaaden 1wy
msvuilouresnguansdunddfiszimedne (Volatile organic compounds; VOCs) nguansusznou
alsaanerisunanlalasaisuau (Polycyclic aromatic hydrocarbons; PAHs) nguensiandngie
(Pesticides) uaznnsuwiiouveslulasnatafin (Microplastics)  wazulunanafin (Nanoplastics)
dudu FansAnuidetiafanansniudesiindesilefiiiussaniamgawefiazaunsonsa
st viauazszivasudieuluvsinaosld waziedesilodosimuannsalunisuenigadie

NanFIATIEATIgNABY wiugh Unananuaguiasedluasiiala

v

s

2. dnguszeed

dmsulflunisimsigiasduszneu Swunvila (Qualitative  analysis) wagU3nmn
(Quantitative analysis) vedansiegamemaiiaufalasulnni @ warinuiaansvianiuaziden
3¢ SwAumaiaduq Tnegadunsfinvilinsesizuuuy esuseney wazUurnvesuaiuly

Fannaoy wazlusmeg1ain

3. AuENUAvaIlEUTIAN
31 favenmseaiuifyaeadiiodnueasfasifivsznansadidinuseting (Electronic

Bidding : e — bidding) a7

¥
2/ Ya

32 favesmdediudgnszyteliludyTneiedinnuvemmenisuazlaudadoutde

vaa e ol
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34 favenededliiduiinavsslovinuiuiufiauesaneduidiauesailiivandu
Unidindnenquinsal s Sulsymedszmasadiinnseting (Electronic Bidding : e -
bidding) w3aliidugnszvihmssudunstprananisudstunamediadusssailuns
Usenaasiadidnwsedind (Electronic Bidding : e — bidding) afadl

s

3.5 Q’Lauaﬂmmﬂuummﬂamaaad‘wuwau’lmvuuamnmauﬂammm Tnansivivlesieud
U0y

dn)

mﬁuawmqmﬂ'ﬁ (e-Government Procurement : e-GP)

AANYAZLANIZUDIA AU
WueTasdmsigiviianasmusunaasaemaiauidlasuiinns il waziaulaansvie
AMUBLIBEREd (GC-HRMS) ddiuusenaunail

1) dunenansmedemematauialasuninns W (Gas chromatography; GC)

2 mum‘mmﬂmam‘i‘uuﬂmmaumﬂmm (High resolution mass spectrometer; HRMS)

)
)
3) dnSeuansnedrameamaialnlslada (Pyrolyzer)
1) dhuwseuansiegmamaiiamedueafgosutu (Thermal desorption unit; TDU)
5) duinansiieg19enlulii (Autosampler) Usznausae
5.1) szuu@nanssnognwiinuesvan (Liquid injection unit/Auto liquid sampler)
5.2) seuulnansfeotnvtinenala (Headspace injection unit/Headspace sampler)
5.3) szuudnaisiedrawuulvdnwalulasiendunsndu (Solid phase microextraction;
SPME)
6) duAIuANN1SYINAY Tuiindeyeynes wasnisuseuiana
4.1 dunenansmegmewmainuialasinlnngi (Gas chromatography; GO) 91U 1 A
fwaviSondsil
4.1.1  flddaansiogs (injection port) wila Split/Splitless injector fanusaldléiiu
capillary column fifldusiruguinansvunelaifesndt 100 - 530 llasumsle
0.1.1.1 aunsosgnmniligedn 400 samwailua niagan

4.1.1.2 awnsarmuausnsnslauasauiuves carer gas Invanansndalinsivio
i Asuuaamuanls

4.1.1.3 @u15aUiuausuYed carrer gas 19gagm 1,000 kPa (145 Psi) 3aganin

4.1.1.4 @ansadern split ratio léigegn 10,000:1 wiagendy

4.1.1.5 5UU septum purge

4.1.2 fdudnanifiegtin Programmable temperature vaporizing injector
4.1.2.1 annsomgun)ilagean 450 asmiwaidea sogandn

FEUE NN




4.1.2.2 @1130AUANSNTINISTIVBUAZAIINALYEY carrier gas lngaunsanslinsivie

faluasundasmunantd

4.1.2.3 A130RANAMNFUYEY carrier gas Tégedn 1,000 kPa (145 Psi) woganin
4.1.2.4 anasaseen split ratio léfgean 10,000:1 wiegenin

4.1.2.5 d52UU septum purge

0.1.2.6 ausaiiugamgiisesnIsigen 850 swrnwaduanowd wiefind
4.1.2.7 awnsaselUsunsuniadiugumgildlitionn 3 sedu uaztunsgamninels

laieunin 4 syeu

4.1.2.8 flsguu backflush

413

goudmiumeau (Column oven)

4.1.3.1 fvweanuglitdesndt 12 Gas
4.1.3.2 aunsoruAuganilaniue 5 ssradvamilogumgiiviesis 450 aaem

Wwalded 13an119NIN

4.1.3.3 aunsenalsunsunisiiuanmgil (Temperature program ramp) léliitiae

n31 30 YU uavanusonsgamgililalidesndn 30 sudu

4.1.3.4 @unsoangamailiann 450 - 50 asenadiva lanngluian 5 wnil viedini 7

RaunQiivied 22 aerwaldud

4.2 dunneinamsvilaanuazidengs (High resolution mass spectrometer; HRMS)
w1 ya deazidunmall

4.2.1

4.2.2

4.2.3

4.2.4
4.2.5

gonuuuN el utuRsstalasinsns i Inesessumsvinaluluue
Electron ionization (EI) tlag Chemical ionization (Cl)

uwaarLilaleesy (lon source) Usznausie El source Wae Cl source @NNS0RAAN
gaumniilalugag 100 - 350 sarnigaldiva wsen3nandn

a1150099 lon source WaAsulnunnisvinny wievhenuazeaalaelifodn
seuvgyynA (Vacuum)

Mass filter 18uwiin Quadrupole

Mass analyzer {usiiansivinunannuazidengs (High resolution) fisneasidun
patl

0.2.5.1 $3v9a7 ATl (Mass range) aglugas 50 - 3,000 m/z wieniran
4.2.5.2 dlfn Resolution/Resolving power gagalitiosndt 60,000 Liladnlagldans

1msgIuiien m/z aglutag 200 - 300

4.2.5.3 flfiAugnaesrainsingia (Mass accuracy) Lilodnansunsgiu

Octafluoronaphthalene (OFN) 100 fg azlaanuiananlaiiu 1 ppm RMS
Wiowdu Internal standard uagliAauiiawanaluiiu 3 ppm RMS wislvian
WieuwinusaanInileldansuinsgiupu

P, e

o i

{ 1

w



4.2.5.4 anusilunsawnu (Scan rate) geaaliesndt 40 Hz
4.2.5.5 §ifn Instrument detection limit (IDL) Uoen31 10 fg ilednansunsgiu OFN

wiolvAiguwivsefndlisldansuinsg1uay

4.2.5.6 anulalunsiiased (Sensitivity) ilednansunnsgiu OFN 100 fg 9zl

signal-to-noise ratio 10,000:1 #38fn31 n3vliALALUIMIaRnIISIoldans
WATFIUDY

4.2.5.7 fiF Linear dynamic range laitfoend 10°
4.2.5.8 ausainsieilulnuasasaluil

4.2.5.8.1 Full Scan Mode

4.2.58.2 MS Mode: Selected ion monitoring (SIM) wiaawfisuwin ausavinlelu
Tnua El PCI wag NC

4.2583 MS/MS Mode: Parallel reaction monitoring (PRM) #3aifiguyil
annsavirlalulue El waz Cl

4.2.5.9 fisyuumuANgaINA (Vacuum system) Usenaume Turbomolecular

pump Wag Rotary pump A3aLiieuwin

8/

4.3 dunivuansmetnsnumainlnlslada (Pyrolyzer) 91uau 1 Y dseaziduamsil

431
4.3.2
433
434

4.3.5
4.3.6

ansnvhausmiueosufalasTnn il

ansniATIEismewmaiia single-shot pyrolysis Way double-shot pyrolysis 16f
Wi (Furnace) ansnsnssengamailldgeanliitiosndt 1,000 ssiwadoa
yauilouste (Interface heater) aunsndsmgumnilligeanlsidosnt 450 aem
\waldea

i Autosampler fifiopdmsunaiegnaldegsiios 45 freens

i Software Haelunsuszananauiionyiinues polymer winuiigiudayaiivae
Tumsdueu

4.4 duessuansmetimematameiueangasutu (Thermal desorption unit; TDU)

4.4.1
4.4.2
4.4.3

4.4.4

4.4.5
4.4.6

annsiAnuTeufuaeaUTIIReENlagean 425 aernealliva viegend
Focusing trap/Cold trap vhansudulagldnszualnin

annsndAgnmniues Focusing trap/Cold trap Tutsgamaiislsfus -30
parwaldea fie 50 eemiealdua viseninend

annsnsAaamniues Focusing trap/Cold trap Tutnsgnmaiigsldmaus 35 oam
\walled Da 425 asrealdiua vivonend

nnsUapeMaE199anan Focusing trap/Cold trap tWuwuu backflush
fdunounisvadeuntsa (Leak test) noudunsiasigi

4.5 dudnmsiieg1adnludf (Autosampler) T 1 99 I5eazidensall

R




451 Juedesdlofifuvunaniouiniauun X Y Z Usznauseszuudnansiiegiauuy
Snlugia 3 s¥Uu
4.5.2 fszuudeansmoetnviauasyal (Liquid injection unit/Auto liquid sampler)
4.5.2.1 aun30evIafmesuun 2 faddnslaliusendt 160 vIn
4.5.2.2 WJudaseogesessunsvneulugisdiues 0.1 - 10 lulasdasuseniienii lny
aunsadenvnadulamunumnzanlunsldau
4.5.2.3 seuudadudafmethsfsasazaw dvinussgasavarsdmsvinadulitey
n91 4 179
4.53 dlsyuvdeansiednviiaenala (Headspace injection unit/Headspace sampler)
4.5.3.1 @U150°19VINEIBENUUIN 10 w3e 20 Nadansleluteundt 60 vIn
4532 aunsalinusiududasegaung 1.0, 2.5 way 5.0 faddns Tusgiueny
winnzanlunisldnu
4533 ansadnansinethdlutaiings 0.1 - 5.0 fiadans Jusgivuunveadudn
froeeild
4.5.3.4 aunsalimufeuiidudadedildgegalitesnd 150 swriwadua
4.5.3.5 fisvuudradudeuiaion (Syringe flushing with inert gas)
4.5.3.6 il Incubator oven fiau1sa9vIAFBEIYIR 20 faddnsldethaios 6 vin
wavanansausuksngumndifgan 200 esmwadua wiageniy
454 Fdwdaasimetruuulsdamalulasiendunsntu (Solid phase microextraction;
SPME)
4.5.4.1 @nansennednegiuna 10 se 20 faddnslaliteundt 60 van
4.5.4.2 i Incubator oven fianansavInfieg1swng 20 dadansliet1eion 6 van
wazanusauuRsngamniiliasgn 200 esniwadea viegend
4.5.4.3 fiszuuvhanuazen Fiber faeufaden (nert gas purging)
4.55 unueiege (Rack) anunsavigamgilugag 4 - 40 ssmwai@ea vionnh
456 fuiudmiuehamsiiausauiuieanuiiseulsigean 1,800 sousewni wie
Anan
457  eunsoadumsldausenintamuanisyauiuy Liquid, Headspace wag SPME 1ot
DU NONLULA
4.6 @mnuAuNITInay Tuiindyam waznsusang
661 \wiswneumeidmsumunuaatie uarlszananasiuau 1 1e3es dswazidun
il
4.6.1.1 szUUUsTANANanans (CPU) 3u Intel Core i5 wiofind1 daudaluns
Uszananaldsnii 2.3 GHz

4.6.1.2 fIvuheanudwman (RAM) ldtdeanin 16 GB T D
M TTRNTS

Wiy

1




4.6.1.3 fimbetuiindoya (Hard Disk) vunalidesnit 1 T8
4.6.1.4 i1 Solid State Drive aunaliioandn 250 GB
4.6.1.5 il DVD-RW Drive
4.6.1.6 aaszULURURNTlIANT Microsoft Window 7 wiaulusunsu Microsoft
Office AUAvSNFaIMUAYMINY
1617 Teeuanwwa LED vunnlivfeendt 23 i Tasiinidauaniua (VGA) laishnin 2 GB
sesuANLatBunnsLanraliitioanidt 1,920x1,080 pixel wawd refresh rate
laivloundn 60 Hz
4.6.1.8 i Keyboard wag Mouse wuulians
162 \iewmenfumesdmiulsnanasiuu 1 wies feaviBondail
4.6.2.1 spuuUszanananans (CPU) u Intel Core i5 wiafndn fAudalunis
Usgsanalaishnin 2.3 GHz
4.6.2.2 fiwheanudmdn (RAM) lddeenin 32 GB
4.6.2.3 fmbetuiinteya (Hard Disk) vualsitiosnin 2 TB
4.6.2.4 il Solid State Drive vualidaenin 250 GB
4.6.2.5 1 DVD-RW Drive
0.6.2.6 asszuUUfuRnislaisndn Microsoft Window 7 wipalusunsu Microsoft
Office AvAviagnaamuNgYINY
1.6.2.7 fleuanna LED vualitesndt 24 i1 Tnsfindauaniwa (vGA) lishnd 2 6B
spefuAmNUAzBEAnsuanNalitounidn 1,920x1,080 pixel wawil refresh rate
Titeenin 60 Hz
4.6.2.8 il Keyboard wag Mouse wuuliane
463  TWsunsudmiuauANNSYIULaEIATIENG (Software) feaziBuassil
4.6.3.1 muaumsvhnuveandsaiomeliszuuufjiinig Microsoft Windows
4.6.3.2 awnsnduteys Ussunana Tuiinua uaziursneanuransiingisian
\3vilele
4.6.3.3 @wnsavin Autotune 191
4.6.4 {1 NIST Library Juange
465 Musunsutatlumsinnesinaviadenmnmuasndaiin Agfldnuammsaata
library vRaRle

4.6.6 Software Mideweunavainiifvdnsgnavamung g




4.7 gunsaluszneunsidnunaverivg
4.7.1 iA3esdresl (UPS) wiia True online wuuiivsfouuas v
lifoundn 10 KVA 1 1384
472 keyboard d138auay mouse d1504 Luuliang 1y

4.73 \AI0snunastaawes (Laserlet) finnnuianishiun ¥1-m
lidasndn 20 wHusound aunsaRuwienals 2 winlaonluls 1 1A594

4.7.4  wheauddssaniesuen anuglidideendt 30 T8 1A
475  wilndrsesdmiuinseafun 2.9
076 yalFpUfiRmadmiunedamieuiudn

dmufugunsaitseney uasind 1 9
077  yalfvdmiunseouinnesusvanananiouing 1 90
478 AeduEMIUNMTIATIEN 7 9
4.7.9  El source &1304 (lzumﬂuqﬂmiﬁﬁugmﬁmﬁmﬂ%m) 1 9n
4.7.10 Cl source d1909 (lisamifugunsnitugiuiiuniuinios) 1y
4.7.11 asumsgIu (standard) dmsuvinnisaeuifigu (calibrate)

\A384 mass spectrometer 1 9Ym
4.7.12 uwiasdey 3 64
4.7.13 uwhdlulasiau 2 9
4.7.14 uidlelasiau 2 69
4.7.15 whawosdls 2 9
4.7.16 wiaeinou 2 69
4.7.17 ¥IRIUANLSIAULNAE (Pressure regulator) 5 94
4.7.18 mNT84 Hydrocarbon, Moisture Wkag Oxygen trap 1 %4m
4.7.19 SPME fiber bR
4.7.20 Liquid syringe dwsuleiu Autosampler vum 10 plL 5 o
4.7.21 Gas tight syringe YU 2.5 mL 5 9n
4.7.22 Filament d1584 59U
4.7.23 Thermal tube W30 cap 30 §u
4.7.24 naldanseiingrauuia 2 ml dy wipuRNGEe 1,000 T
4.7.25 VIAldaIFIBgvuIn 10 ml wiourwnGe) 500 Bu
4.7.26 Insert WU spring dmsuvialdanssiagnevuin 2 ml 1,000 u
4.7.27 Insert WuU flat dwmiunaldansfiognavum 2 ml 1,000 Ty

4.8 uswniuieiiienanssusesnisdufunudmiiendadasilaenssanuidngnasieduns
Suuseiudn vievgusansaliuimmvdimsueliegaiuseansam

ANZATTUNTG
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4.9 vidnduiedluiusesiriliismnsuazfinaudranaiafidiung laoduniseusunis

as

Urgedneniesileninuidvgudnlaense aegliuinisAmuinulunisundgyimisniu

JrmsuaznsiaseiTiiatulunisvanu vinsdouuey uasliduugihnsldiadesile
fignifeq
4.10 nanfnualasunInIgIuaUaendiy CE
4.11 wAndausinanannlssnuildsunmssusenunmemNIIASEIY ISO 9001 Mi3elfieui
1.12 Geuluawz
0121 Wuwdasasimifilinognldoundeu
0.12.2 ViSnineFoninsindunisalensaugunsaiuszney uasnadeuntsldnuay
annsaldeuliiduegned o aniuiifng
4.12.3 %’Uﬂ33ﬁ’uﬂmmwﬁuﬁ’\w%amﬂmﬁ’qmﬁﬂmUmuﬁmwmﬂ%’muﬂ‘sﬂﬁwaaﬁuﬁwﬁ%
ssuufunanlidesnd 2 U wasfiorlnddmiuliusnmslidesndn 7 Yuantui
TSN TRTIVTUAINANY O
4.12.4 Tusgwinamssuuseiu vsenguenasdsamaliadnasiaaeuyssdnsninnis
yhauvedaies (Preventive maintenance) N 6 \PDU MADATEELLIAINNSG
Fuuseiu
4.12.5 flususemanisasuiisuieudsouinios uasynaaiimaseuLiioy
4.12.6 Utmimnedesihmsmsauazeusunisifiasedliiuglionauausaldnuas
utlamidesdulfernegnéies naonaunisgua Thysinwgunsaivisszuuduns
Foadulle Tneusemidugsuinvaualddnosisn
6.12.7 figifenslénu wasgilonsvrgeinueiesiiasundaiay vanilnouas
MuinqusuuzUiduetiatos 1 n wiswilridienarsiitiufinas CD-ROM vie
flash drive
0.12.8 winmeusEvEaniinisudsumie upgrade aWwsueaATeile USEMHuedes
wisliEdensuuasyhmstudsunie upgrade gonusldelngliidenlddns naon
segghaNsTulsenu
4.12.9 Tunstifiedosdrgaliannsoldould wiemngunsaiiidmey ianisdadaduanin
Flalanansaldauldduguuse meluszeging 3 Weutiunniuiiiiunisnsiaiu
fanedoswenlimefldnumusadsueiedmild vielunsdiitlizuusann fue
szdessiunsudlondendsulnl Weldansoldnuldlaglifnaltaelag
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7. 293dulunisdann

2dulunsisdaniouialasuninnsi-uuaaninsines wiinnuaviBunge nioy
gunsalUsznau $1uau 1 ga $1uamdu 30,000,000.- v (@wduduuma) TmnSyariy
wazaldtneaug ud
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8. fiudavaulasams
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