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YBULWANIU (Term of Reference : TOR)
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(Handheld Fourier Transform Infrared Spectrometer-FTIR)

1. AYUADINIS

PnnsdavhusuUfiRswnsnsurannsBsladimundvane 23 9n wazuuYeN SRR
faonndasfuiiusiansuganing udansidenlssfudmnemuunugnseansviuas
wwiunmeldgnsmaniud waslouiedfaydug vesdy vilddnmmsgnieneidudn
nesidadanaanng Weudslumsdailassnisnsliimmnslienesidudseieiesdlo
"’mmmam%"v‘f‘mmwwLLfimiwmumaluﬂsuﬁgaﬂ'msﬁﬂml,awaﬂamuﬁ Fadulesansdinilasy
AuiuseuINuAnuE SguuATsussa e ugmsansu Avazuiuistiungls
gvsmansen UsedDeuuszanm wa. 2565 fatu dnsnmsgiinneiaudn nesfidadammaning
Jedesdiiunsdamiedosdiednermansslannnimisugunsal iweldlunisnsraiinsie
fhegnadudusuamiad fusidunid Indwes wanamn e1s tiiu ludfufivuazdad 1o way
ntayalanasimaniiuagmyiaidu (Functional group) fldnmsuszananas1ulusunsy
muauMshuuuszuuasniawes wldlunmsseyriinvesnsiegtlisgnninsuazlidgen

2. Inguszeen

¢ala

Welinisnsalinneiiegnduiiall fusaidymiunmssiesed msduun
Ussviifndnsimaning viedudufdioshnu-sesiidnlunisiidn uddwehiinsudaning
AURTRIL o viniid-desen uagaumaningdneg Insaunsairdeyailiuiuszney
nsfisandwunUszsianiindnsganing ilinmsdaiuansfivssdvsnmuasdsedndug
snvadadumssusauazanuazaienufisnelauigiuuins

3. audnunuziily
31 “Biauanan” Wufuneianiimounadedenanideiu
3.2 fosfiwinaudsduiiienas 3 daunmspudiesesiaud nsuganing Tagliflalddne
lunsuins

3.3 nfidusvzssaiunaiiviumeyaaiy waenEdue @8) suelddenaelineua

4. auduUALanIg
4.1 swazBuanmudnunzvaaTasile

1) 993Un1sns19Tiasgnilduasdunsiisalutie MidR aseuAguIaYAdY (Wave
number) Tut1s 6,000-500 cm? 3119071 Tasunasdudnkasdunssa (Infrared
source) TriliasBunssataInas (Mid-R) fifleuiefiesgauazergnsldaueniuny

2) fsvuudumesinelsiines (Interferometer) 1uluy Dynascan Michelson %#3©
LWUU Fixed mirror pair #38WUU Permanent alignment ag13lasg1ands fiarusn
andeRanatnlun1snsradinsiziannisiadeusiunidluresuaniosainnis
Huauifiou LLaJIﬁLaﬁmmwmﬁammﬂmi’lft’fmul,ﬂ‘%"mﬁa’LumﬁLmﬂ“ﬁuaﬂamuﬁ

3) muammqauﬂmin (Beam splltter) WAZIZUUARLEDNYIILES (Window) mmmaﬂ
¥ila ZnSe fivuniudearutu arwisaldaulunisnsraiinsieiuenaniud
Aaidosimsnueuautuld
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4.2

4) Ti§m3997n (Detector) ¥ila DLaTGS wie DTGS viiewindufiiiuszavsnmiieuh
5) AAuazdealunisieniia (Resolution) Andvsewiiu 2 cm™
6) FrugnseslunseUuATARY (Wavenumber accuracy) indwidewiiu 0.02 cm'
7) Anenuisiugiluniseuiaued (Wavenumber precision) fininvdewinfiu 0.01 cm®
8) ﬁhﬁzymu']wiaﬂ%"usumu (Signal to noise ratio ) WUU Peak to peak deAliitiounin
40,000 : 1
9) sruaesiioiduszuula (Sealed) ma‘luﬁmi@ﬂmm%u (Desiccated) w3nszuulaiu
eutiaun melusieiesle fansatestunnutuainasuendiluvhatessuy
28NN
10) seefunislnseiansidnanuuduiaiiogns (Attenuated Total Reflectance-ATR)
WuudesH (Transmission) wazuuuasyiau (Reflection) Wustetios
11) fasunsgmu Polystyrene vizaifisuwin agmelusiniaiesile (ntemal validation unit
ﬁm%’umnaaummgnﬁawmLamﬂﬁu (Wavenumber accuracy)
12) fiszuuidendesznineiunsesilefuynneufinnesuszuiana Wuluy Ethemet
Connection wag/v3e Wireless Litaruaumsvieny Tufinua uazdsoonnadeyals
13) fuesesileflndugiauendaiurnisiaureniosdls uazauAnunivesszuy
199 19U AT Fansratantesdreauilifisumia fanusansadiulddeann
meuaniAzesiie
14) fuedosilefiuunmoidrsesnunnmsgruvesidnaiauseqlilmild (Rechargeable
batteries) dwiuldenAinseiuenand
15) firsufinmesuvusaduda (Touch panel PC 3o Tablet PO) fiasaufusiedosile
flanunsanuaunsinu Tinsesiuazyszananald i Ethernet connection port
ua USB port wieussuuUfuinisiitidvavigndeamungmsne
16) minveussesdiorunsuiumesuuuveduda Tifu 15 Alandu Weanuazainly
mandeutheluldmAinngiuenannui
17) fnsuithwierngunsalldwdesiiouazeoufinmesuvureduda Ssiinisloatuniuiy
warfunssunnilvzadmsumsiedeuihelUldmidnseiuenaanud
18) ndeswanafnesasaala fidanunuthitesndn 3 findiwns mﬂaaammml‘wmmw
wosdiolunsaziulidesndt 5 wuiwes dnfuaseunfesilatiieauaueiuiiu
snrdnfudolildldnuluiosfoRng
YAQUNTAINATIZAUAZLATEUATDENS
1) gunsaliimszisiegnauuududaiiedng (ATR) S 1 g dmdviieseiiedasla
werdlavowds veaven warfesdsiwean Usznaudae
1.1) wiunasaes
1.2) dufisesdusreghaiunanninesuriiety (Pure diamond)
1.3) nszanuniumelugunsaiindouseves (Gold coated optics) Welyitiuszavsam
Tumvasviounasgegn
2) gunsaliinszisaeg 1k uudasny (Transmission) #389UNTIAATIENATDEUUY
dzviou (Diffuse Reflection) 31uau 1 9 wiengunsainisimseusieeng
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4.3 wawWvu3s (Software) FMTUAIVANNISTINGIY AATziazUTZUIARA
1) IﬂitmiuﬁmmsamuﬂmmiﬁwmLLain:ﬁmamamaqLﬂ%qﬁauusxwﬂﬁﬂami
Windows 10 #3alusinia
2) filrdudwiuianmanazdansaansuilianaiesdiesthaios fil
2.1) Normalization
2.2) Derivative
2.3) Baseline Correction
2.4) Peak Area
2.5) Peak Height
2.6) %Transmittance
2.7) Absorbance
3) flusunsunFeuiisunnumilouresannsuvesansieteiuansensds wieuuen
Awvtirumdowdusiiasla
4) ﬁﬁaﬁ%’uauﬁmumumaqﬁwLLasﬂﬁuaulmaaﬂlfmﬁagﬂumsmmﬂléﬁmaé’miuﬁﬁ
(Atmospheric compensation)
5) annsaAuaUansuvesansmegaisuiugiuteyaly Library Ia
6) anusaaagudoyalmivierivaaniulu Library Lodls
7) filsiduianunsaliinmeilitadmmunnuan i
8) anunsadsdayaaianiu (Export) luguiuy csv file vidor XY Tuglusunsuduls
9) TUsUNTUATINABUANINALISEIUNTINUTEUUANY veuedesiiedmludf Wediey
Aaunflan Aatu vhlsnasonsuanvedessiuld

a a

10) fgmuteya (R Library) Wuunisinsme ATR vasansanasgundavdvsgnaes litdsend

30,000 aansy ﬁaEJ'NﬁaEJUizﬂauﬁwawﬂﬁmaamiﬂqu Organic and Inorganic
Chemicals, Biochemicals, Toxic Chemicals, Explosive Chemicals, Solvents,
Polymers and Additives, Plasticizer, Fibres, Fatty acids, Dyes and Paints,
Lubricants, Surfactants, Pharmaceuticals and drug, @15Lanwan, aﬁiaaﬂqwéﬁa%m
Uszameialvl uazduq |

aSa

11) Tsunsuvdevensuasiomniiananigniesmungmine wavanansoilusunsyluag
iwSesnaNfinmestun fildefurdesiafenuasainiunisldauuuy Offine mode
Inlsddrindnnudldau

4.4. aunsaluszudana

iiosnoniumeslindn dmiuanuusziana S1uu 1 g lnefiseazidennudnuse

awzegnatey fail

1) finvleUszulananals (CPU) ludaenin 4 ununan (4 core) 41uU 1 nue
Tneiiviaeauduy Cache Memory saulusgau (Level) ey aunalitesnin
6 MB ﬁmwL%Jé’cgigwmmﬁmﬁugmhjﬁaamfw 1.8 GHz waziiivalulad
dadyaauniinild lunsdideddanuaunsalunisussananags viednd

2) finthsaudvan (RAM) 4iin DDR4 wiasinidy aualitesnin 8 GB

3) fimhedaniuteya (Hard disk) 4fin SSD vwnaarnuqliitosndn 250 GB 4w 1 v

éw( ?f;i‘MNr ‘l'ﬂdu?ﬁoﬁ)

_ & " 1 - ¢ o
(WeEIASIMI fnInendidu) wanaAinsal lveuasdn)
tiingrmaasdmgynig unvenAaaidunyne



4) fmenmitsesfuruazdenlitesni 1,366x768 Pixel wazdvualdtiosni 12

5) fivaadousa (Interface) WU USB 2.0 wiafini1 s1waulitiesnia 3 dag

6) feadeusiawuy HOMI wie VGA snuauliitosnin 1 dea

7) fidoudeuraszuuniatie (Network Interface) WUy 10/100/1000 Base-T wafinin
wuudnsanelu (nternal) visameuan (External) sauaulsidfesndn 1 dod

8) anunsaltaulalidtosndt Wi-Fi (IEEE 802.11b, g, n, ac) Wag Bluetooth

9) fiynszuuufinsdmiuietesmonfunesitadn uwuavsnmsldnuussamiaten
9nl5e01u (OEM) AifAvaviSgnaesmungvaneviiedingi

10) yolusunsutloatulaa dwiuiniesreuiiuseslindn Aiavavignsesmunguans

U 1 YA

11) wustmasale Lithium-ion M38AnI1 Naunsaldaulaseiiasludasnin 5 42lug

' '
fala

Wiowaw AC Power uaz/wse Adapter uazilunaninsiniinSoswmnenmsaifeniu
iPosnouRmes S1um 1 0
12) thhvesssesnenfinmessi Battery laitAu 1.6 Alan3u
13) finszilmeuamearmodmitldgunsaluasiaiosrouiames Alvuiamungausy
isesmeniumesuaziifannelutiestumsnszunnanniouen
14) fimsfuusziuannuismivesdndueiduszosnaladdosnin 2 ¥ uazuunine’
fossulsziuduszeznatliesndin 1 Y
4.5 farvuanaly
1) faneesdaoy Anms wiaufusasnisvnuvesszuuieasile waguurihnislden
auldanuansaufiinula
2) Q’maﬁaqﬂﬂauswé’nmﬂ‘is’mwmm%qﬁa nsuntadam LLasm'ﬁ@LLam‘%aqﬁaTm
Jfomaliuagldoy
3) funedesdulsziuguameiesieuazgunsaiusenauion litiosndn 2 ¥ wiox
Uinsnnade deuumy wartigednwiaiesiielngliAndldd1elag edalion 4 ads
wiousanienansnisnsainanimaiasdionnads
8) lunsdifie3esiladrgavideidemeluszosnanyseiy fueazdesinisudly dounew
wFesfteliAduiunielu 60 Yu dufwatuiifueldfundsnnuunnies viagune
fiedemaunuluseninmsudly douusy
5) TutisnsdulszAumnilesIvavdeunasasiliunivieidemedesinmslasy
usulmiliaglifinistey wedlifnsAndusafiuiu
6) \insilefidewauuazinaaduduilmiliiunisldauvienisanin waguedos
annsndseselnavonaiosiiolfetnetion 10 U tudwusiudsouiniasiie
7) Fulsefiumnunin MIR source agatiay 5 U
8) Sulsefiumnuniw Diamond ATR A3asa Laser Uag Interferometer agnelae 10 U
9) irfesilendnanlsnuilldfunnsgiu 1SO 9001 WieanAsguBuTTEUYN
10) gllen1sidnuatunwilneuaznwdinguedisag 2 4n
11) inFesilenazgunsaiusenouriaunaninsaldlnih 220 Taad anud 50-60 Bsnd 16
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