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YaULUM9IY (Term of Reference : TOR)
InvenginiinTasdioTinsiziasinglduasdunsse
(Fourier Transform Infrared Spectrometer- FTIR) W%@uqﬂﬂiiﬁ

1. AUABINAS
5@%@?@51:14%?1%@@17@3Lﬂiwﬁa’l‘ﬂﬂEJWLL?N@%AW?’]LW (Fourier Transform Infrared Spectrometer-
FTIR) wiongunsaluszney uazgaeiuaunsinauuazysyanana $1uiu 1 e iiloTinsgimuiiaues
USinauesans Tngannsodinsisviiogndldnwouds veeuvad uazfing
2. Yoquszeen
deldiasizinivinuasUSuinmesasluudiussinnansiaiinaziadl s mumwaw
LanaﬂwmmaqmamqaumwuaﬁﬂiuﬂauaumaLLavauuma Iﬂamﬂwanmiﬂﬂﬂauuaﬂummau
FUNIUIAYINAIS (Mld IR) Snvns Lﬂumnwuﬂs“ammw’lumimamLﬂﬁmaumLLa.fumnmﬁwmm
mmmua%mumwmawu
3. Aol
3.1 “giauasian” Lﬂuﬁmaﬁ’amﬁaauswm%@é’mdn%’wqﬁu
3.2 maauwumquaqaumwmmi 3 mummmmmmmaum nsuAanng laglifAldaneglunisuins
3.3 SiTiauedy maqmuﬁmmwmwuammu uazn1®9u 9 @) Taualdeaadiseuds

4. 518azINRMANYZANZ
4.1 gudnwuzanizveuasesiofinsziansiaelduasdunsnsn (Fourier Transform Infrared

Spectrometer- FTIR)

4.1.1 1 0uiedeansramvdanazuiunaansiaelduasdunsusa AIUANNITYINNUNIYTEUY
AaNImETAIsaUanING ufeya uazUszananansinsziils

4.1.2 muuuaavxlmﬂLUuLL‘UUUmLLavmmiﬂﬂmﬂmuaamEﬂumiaq (Sealed and desiccated) %50
AN Lwa{‘]aanuaumswaﬂuaﬁuwaamﬂmnﬂ’nmumauaﬂ wagigunstlesfiuussduasifiou (Vibration
Isolated baseplate) a1nn18uan

4.1.3 wasiilauadunsusaluge Mid-IR ﬁiﬁmmﬁmmqgmmsmﬁagjmeﬂum‘%aq

4.1.4 fyemslganu (wavelength range) laaensiaaluyae 8,000 - 350 cm™ w3on31and

4.1.5 fMusnuas (Beam splitter) 1nsgu iWurdalwuvai@ealuslug (KBr) vdewieuwi vednia

4.1.6 Syaindeysynd (Detector) 11935574 Wurlln Temperature-stabilized DTGS %38
Deuterated L-Alanine doped Triglycin Sulfate (DLaTGS) 3Ll uwin ¥38mnin

4.1.7 ssuunszanadeud (Interferometer) Luuuy Fixed mirror-pair #30UU Dynascan %38
3uq Sn1sufussuunszanndeuiilaesnlusid (Automatic alignment) 3@ Dynamic alignment %38
Anin waeilszuutlestunmsduasitewsinaeuen (vibration isolated baseplate)

4.1.8 AAwazidenluntsusniia (Spectral Resolution) legnaties 0.5 cm? Seazidennin

4.1.9 Fndeysyaumadeysyrnsunau (Signal-To-Noise) laitioandn 50,000:1 (peak-peak) lugaian
n1339 1 Wl nIeknIn [

(it A oy fren,
(eI u) (Wenydand Adeve)
UnIngnmanitiuiynis UnIneneansufiRnig



B

4.1.10 mmgné’awawmum’mﬁ'u (wavenumber accuracy) Reawanalaiiiu 0.02 cm™

4.1.11 ﬂ’]‘iL“?iE]lJGiaﬁfyliyﬂmﬁ?Lﬂdi‘lmﬁ'UﬂmJﬁ’JLM@%ﬁ?EJﬂ’N&JL%’JQQBJ’]U TCP/IP %38 LAN port vi5aduq

4.1.12 Fuedeafiszuulesiunionistusssiuamuaudunielueies Wy uanadusias vie
Fuanwal 1w

4.1.13 ﬁmimmgwuﬁmﬁu’qag’ma‘lum%a 19U polystyrene, NG-11 filter uag methane 15y
RSITABUAINGNHDIYBILAT8Y (Built-in Standard for Validation) uagausaidennisléaulaann
FoNTLIS

4.2 WsunsuAauAuNTeIY Saudnusdel

4.2.1 AIVANMIVINNIUUUTEUY Windows 10 ¥38mn

4.22 fladdulunsdanisaandy sg1aoudd Absorbance, % Transmittance, derivative,
normalization, Difference, smooth, arithmetic, ATR correction, peak area/height, Data tune up Jusu

4.2.3 lUsunsuAAszimUsanaans (Quantitative Analysis)

4.2.4 AlUsunsuSsufisuanuniouvesaiunnsuueasAa0e19 (Compare) fua1581984
wouuonARYAIUwey (correlation) 1@

4.2.5 flUsunsu Spectrum search iiieAumaansuvasasiegraiisufuaanduly Library
TPLARIANAINUFUNUS (search score) 19 TnelanInanudRuAINMwEiau

4.2.6 ﬁﬁaﬁﬂ?umiauﬁﬂiumwaafwLLasm%uaulmaaﬂl%éﬁ'agj’[,umimmﬂimaé’miuﬂﬁ
(Automatic Atmospheric Vapor compensation)

4.2.7 Tileri¥u Preview mode annsauansaiunndundunuu real time wie live display 16

4.2.8 aunsndeteyaauanu (export) luguuuu .csv file w3adn X, v lugslusunsuduls e
ANNEEAINIUNTTIBIUNAIATIZY

4.2.9 fig1udoyaaiuansu (R-Library) laitfaundn 30,000 awlansu flegresusznausg a1slu
ﬂf:ju General Chemicals, Solvents, Fibers, Lubricants, Polymer, Polymer additive, Pharmaceuticals
and Drugs, Inorganics, Biochemicals, Forensic, @13L@n#n LLasguﬂ

4.2.10 ldnuannsaairsgruteyaauansy (R Library) lisndsléies

4.2.11 flUsunsuasiadanisvnursanisniedaldunios (nstrument self-check) Tng
M579GATEUL Infrared Source, Laser, A5 Scan Wway Calibration ’i’lagﬁluamuzﬂﬂﬁﬁdﬂ

4.2.12 TUsunsu (Software) umieuiuia3es favansgnies wazanunsnthlusunsaluasadas
Aeufiamesiasedy « Wlidiin

4.3 gunsalUsznauiaies Tgadnuazell
4.3.1 ’qﬂﬂiﬁﬁ'ﬂﬂﬁazﬁauuawaﬂmi %1a UATR (Universal-Attenuated Total Reflectance)
dwsutashedidlavania vewds veunan we I8 WHudu TneeSadavhannmes mumusiensido
4.3.2 AINMBENUDUMAMUUNTHRINM (Transmission for Liquid sample) Usgnausig

- Demountable cell Holder for liquid cell U 1 YA
- Pair of KBr windows 17U 2 YA
b
Meref Ao Nk
(u9EETU L) (W T deInea)

UnInemansguignis Uninemansufiing
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- Teflon spacer 0.1 mm (9819UBY 6 TU) U 1 9
- Teflon spacer 0.5 mm (98WiBY 3 Tu) U 1 90

- gUnsaldavauvian (glass syringe) Usinns 2 ua. wiawiidy  Snunuetaes 3 ol
4.3.3 4AIAN15aeK 4B (Transmission for Gas sample)

- Gas cell with KBr window 911aA3E17 10 2. WiauwiuIN U 1 YA
4.3.4 gUnsnliansasviounasuedans viia Diffuse Reflectance U 1 99

wiautaeldfingns (sample cup)
435 Imuf’h@mmm%u (Desiccator) wWuugayINA VAU uAUdnasliveendt 10 i

WonAIRAAILTY MU 1 90

4.3.6 \A309gAAILTY (Dehumidifier) dm3umuauautunielufoueiosiie Tdnsnisgn
arwtuldlaitosnd 25 Ans/du U 1 YA
437 napsaainladmiuiaios FT-R nieuasganaiu U 1 99
4.3.8 aﬂiﬂﬂﬂQWN%UﬁWSQQ dm3uLA3a FT-IR (spare desiccant) T1UIUBL19BY 6 YN

4.4 YAAIUANNITVINIUIAZUTZUIANE ﬁqmé’nvmzé’aﬁ
4.4.1 \n3osneuiuned dwiulssinana Tnediveasdenaudnunsanzogaon fil
1) fimheUszanananans (CPU) laitloendn 6 unuundn (6 core) IneiimnuSidayaauniinn
ﬁugwuiajﬁaaﬂdw 3.0 GHz wasiimaluladfiudygraufnildlunsdidesldanuainsalung
Usgsnanage 379U 1 mie
2) nieUszatananad (CPU) dnuaearudiluy Cache Memory saulusgdiu (Level)
Weniuvwaliteaenin 12 MB
3) fvheUssnanaiouansnm Tneflnadnunzesndlnegnails viefind1 il
- fuusnasfiswann s nanuenwmdniiviieauswusnlidesndt 2 GB vie
- ﬁfvm'aUﬂixmawaLﬁaLLammwam&u’qagjma’Lwﬁwﬂsxmawanzm WUU Graphics
Processing Unit fignunsaldmiermuswdnlunswansnmeunalidifesndt 2 GB n3e
- fiviheysznanaifiewansnmiifinnnuanansalunisldmheaiusmanlunisuans
Mwualidesnii 2 GB _
4) diveanudman (RAM) wiia DDR4 397N dvunaliteunin 8 GB
5) fmbhedaivdeya aila SATA wiefni vuiernuglitesndt 2 T8 wie wia Solid
State Drive 2uaAuglidosndt 480 GB 91uau 1 e
6) Tgunsaldniu 81u/iTeu wiuAIA (DVD-RW Drive) 9143 1 e
7) fvoaiauss (nterface) wuu USB 2.0 w3efinin Litesndn 3 901 uasdveadouse
(Network Interface) Wuu 10/100/1000 Base-T #3afni1 lideanin 1 ges
8) Hutuniunuazng
9) flveuansnmauneliidesndn 19 1 Sauau 1 e

] A anifasnt

(W vatiug uy) Wy iand deInes)
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4.4.2 \wipsdsadwily aun 3 KVA $1uau 1 9 TnefleasBennudnuusanzet o foil
1) fifaslnidnuuenlideundt 3 kVA (2,100 Watts)
2) fanausssiuluid Input (VAQ) laitlesnin 220+/-25%
3) fausanulnvy Output (VAC) ladunnnin 220+/-5%
a) annsadrsosiiing Full Load Wlsidfesndh 5 wadl
1.4.3 \n3osiuiaieedd wiin Network TnsfiseasBunnudnuusiamzesnation fail
1) Hmnuazidealunsnunlidesnin 600x600 dpi
2) Haudlumsiniwnsdmiunseane Ad litdeenin 18 niweudt (ppm)
3) fanudalumsiunadmSunszane Ad liltieenin 18 wihweu? (opm)
4) anunsaRunlenasnaunienlugiale
) 3
) 5

=1

5) dinulwAudn (Memory) aualidasnin 128 MB
6) fivedeusio (Interface) wuu USB 2.0 wiofindn sruaulaidesnin 1 ¥es
7) fidoadeusassuuiadotne (Network Interface) wuu 10/100 Base-T w3ofing1 S1uu
laitdpanin 1 Y09 wise annsaldauruasevelsane Wi-Fi (EEE 802.11b, g, n) 1@
8) dimmldnseaulalitosnin 150 wiy
9) @nsalulaniu Ad, Letter, Legal Wag Custom
4.4.4 ylUsunsussuuUfoing dwmiuiedosneuianed wwudndnisldauussinniafeanain
1599714 (OEM) ﬁﬁémﬁw‘égﬂﬁaqmmgwma U 1 90
4.4.5. yalUsunsudanmsdrinau Atdvavsgndesmungmng S1uau 1 4n
1.4.6 yolusunsudesiulada dwmsuiniosneufinmed Ailavansildligndesmunguueld

Laiesndn 2 U 7w 1 90

4.5 Jermuaily

4.5.1 fyalAziing dmiunaniesdiouazreuiameiiiianuudusiazvuinimanzay nou
Audndwiufugunsaiiates FT-R

4.5.2 \n3esilefidswauuarinsafududindliiunisldauviensanin uasdunedesains
dsesorlvduaseiasiioldediaios 10 U duiusiudweuiiasie

4.5.3 Suuse ﬂ“LJﬂiuﬂ’]WGl’JLﬂiEJ\‘ILLauiu‘UU ‘Wiau‘ﬂxﬁaﬂﬂimﬂiuﬂ@UﬁE}QNUEJEJ 2 U fuaniunsiady
wazanradaededlsitosnii 4 a¥ wisuesnionansamadeanimedemnads Tnglideldane

4.5.4 nsdifiasoslevhauliundviedemelussesnandseiu fuedeshifiunsuflugouusy
woaflelifruAumelu 60 fu dukuaiuiifuglésuudsmmuunnies viefmeidomauniluszming
nsuflugesuan wiednswasudusulmilnglifialddediugy

4.55 fnedesdsuaunasyhmsmasdlfiateauysol neuiuseimmhauesssuuiaieg

4.5.6 Ansusuvdnnisldaruveanios msudletiymi uaznisquaiadesiieliunidming
fufTRlaefidenvgy suannsaldanldidueted

4.5.7 ﬂll@ﬂ’]ﬂ‘ljﬁ’mﬂ’]‘wﬂﬂﬂLLauﬂ’WT'ﬂENﬂZ]H IUIUDYNAE 2 g

| A5t CJV"‘T’L@J‘*’

(WeaITatiug uu) (Wi Agesned)
UnInenmansiuIynIs UnInenmansugiang
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4.5.8 gueivmisdeudsnsmauiuwnudmieludsznelng onmsusnsudsnisue
4.5.9 AT UNTNIAHERNISUNLHITUNINSEIY 1SO 9001 viSennsgIuduA iU
4.5.10 ww3etlawargunsainlalniliviavun anwnsaldlvi 220 Taad aanwd 50-60 Hz et

5. 9282198 1N1589UaU

[

Mwuadaeuianniely 180 Ju Wudaainiuiiasunludyaneue
/

6. N38152RUA 148
nsuAanInsazdneRuduiafenliofuelddwevnuiagasudiu uavanznssumsld nmasu

LY a 14

WanSeuTosuan

7. 29{U1AINA19 (51A1914984)
MnlulaussiAmsiian

(herref B awaW
(Weadaniug u) (Wenyiand denes)
UnInenenansdunyns UnneemansufuRng



