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1.

VBULYAVBIU (Term of reference: TOR)
Lﬂ%‘aatwnmﬂﬁﬁqm‘é‘lﬂEm'ssmumﬂﬂ53111m5n'5'ﬁ7\|ﬂ’s'mé’ugq
(HPLC) wuU normal phase @tna analytical
aniududnfnyigwinsal

[-
AULUUUN
anndutudnfinwguinsal liSudnasseudssuausssrtavdseuna wa. 2567  1Asanns

ASuAIeAN TS IuT eI AR WINemansuazmalulad nsinmesssinenmansitonisinuaidy
LﬂsaaLL&]ﬂm'{lwmamﬁimansvmumﬂmmimmwwmmmuaq (HPLC) uwuu normal  phase @ina
analytical 91W2U 1 9n §1UUEY 5,500,000.00 UM Fhdrumuauumdau)

2. IagussenA

woltlunsimsizresrusenauresasuay

3. AMANURYDIIAUDIIA -

1. maua‘mmmmmu ﬂﬂawuawwmammmwﬂi npsdannseing (Flectronic bidding: e-
bidding) AIn&a17

< v A <

5 mLauaﬁmmaqlumuwamxwalﬂuummwwa@' mummmqiwmmmvlé’uﬁaﬁ‘au%al,t,é’fm%alaj

3 b

Vaa =l a =

L‘U‘L!NWI@iUNﬁ%@GﬂWSﬁQlWUﬁUﬂﬂa WSE]‘Uﬂﬂﬁ’QULUNNWNWUGﬂﬁJE”L‘UHU3’]‘Uﬂ’ﬁ

q
=

3. dreuesendedluiduglisuiendviuionuduiy Faonaufiaslusentumale VIULASTUIaY09E

Lauai’lmlmumwaﬂ:waa“ﬂmﬁmamwmuﬂuwmmu

4. gauesiadeslidugdinausslevidsrutusufiauasaseduiidiauesimlifuandy

Unudindnwngunsel e Suusznimuseninsiandiannsedng (Electronic bidding: e-bidding)
niolidugnszrinissuiunisinuaninisudstusiaiegradusssulunisuszninsian
dudnnsetding (Electronic bidding: e-bidding) A3all

as

5. favesaiduifiupradesamefoulussuudidnvsedndvosnsy yinaniiuledguddoya

Y
o

ﬁ]ﬂ%%’m%”}\imﬂ%’g (e-Government Procurement: e-GP)

4. AMANYUIANIY
4.1 STUULATOMITZUY

ASYUANG WapsUTzAyy A3, NT,'iﬁm ARIANTAEN WgATInT Tyl

411 %’aﬁgﬁauﬁ'ﬁuﬁamiaxmsmﬂﬁ"mﬁﬂmuwuw'}uaﬁaﬁaﬁﬂazmaﬁuw%éeﬁalﬂifnﬂﬁ’a
hexane, heptane, dichloromethane, ethyl acetate, methanol, isopropanol
4.1.2 fiszuunisesaaeunisialualussuuselud
1) szuuthy (HPLC pump) WarssuumMInned91nA (degasser)
) 1Ad0sEnansiogednTuA ( (autosampler)

hw&)t«l%li/ ,l i\ ﬂv!\ US3Y.

=]

H
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3) gmuRuguualdmsuaedut (column oven)
4) Lﬂ‘%imm';ﬁm‘zjﬁﬂ diode array detector
5 miaammmﬂmsmmsmﬁmvLawamm (evaporative light scattering detector, ELSD)
%30 Lﬂﬁ’e]x%mmmﬂa’]’imEJ’Jﬁﬂ’]ﬂﬁﬂ‘i”ﬂiﬁﬂﬂﬁﬁm?@&i’m (charged aerosol detector,
CAD) athalaagmids (@wiudoil ssuunsmsnaeunsialvansivielisiile)
6) \Apafiuansiieeradnlusia (fraction collector)
4.1.3 aﬂnmmwummawamm zuuM s aunsadldfuseuuln 220 v 50 Hz
a.1.4 syuvlude 4.1.2 Faun avdeadundnturvesiodotudmme

4.2 szuutu (HPLC pump)

4.2.1 Jufluvde binary pump aansadivansinisivalagegadia 5 mL/min wdeganin

4.2.2 a'm'\mﬂwmmmuw{lwulmaqamm 700 bar w3oganin

4.2.3 Hsesimiugnsiaeinisiva (flow accuracy) luras 1% wietaauauniy

4.2.4 enpnuiianainuasauuiuglumsiva (flow precision) Sifn 0.079%RSD w3 Fra
Aemanaiitoendy

4.2.5 Frvpsrmuianainvesnnugnieslunisnas (composition accuracy %3e proportioning
accuracy %38 Gradient concentration accuracy) Sifnlutag +0.5% nsev9fiuaun

4.2.6 FmrwinnaInveuiugrlunisray (composition precision #3e proportioning precision) i
A 0.2%RSD %30 AANUAANEIATITEENT

4.2.7 fszuumdavesarnAvesigaaiedeudi

4.3 \A3pednansiasesnluss (autosampler)
4.3.1 aunsodeansiognaldgaaniiusunms 100 pL wieUSinesiiuinnia
4.3.2 @nsamuANgumillalutng 4 fis 40 °C
4.3.3 AmANNEANaIAYeIRNLlud lunsan S 0.25%RSD WierAMLRswa R TesnIn

4.4 garuauanngldmsuaadud (column oven)
4.4.1 aunsanuaugunnilalutag 5 81 80 °C Wiatwiinanin
4.4.2 AmANATETYIgAMAR (temperature stability) ogflutag +0.05 °C widavaiiuAunin
4.4.3 eugnAesvasgmgll (temperature accuracy) ogflutag 0.5 °C vdagisfiuaunds

4.5 Saensiniaviamsganiuusssansillaianuazi@ida (diode array detector)
4.5.1 dwmsidauasdunaoniofiSen (deuterium) wiomaeniafiSes (deuterium) wassiaa.ay
(tungsten)
4.5.2 nydiflunasindawandunasafafiiey (deuterium) anansavianlglugeenueniy 190 -
600 nm wietaiinirendt dwsunsaifundsiidnuasdunasniofi o (deuterium) wag
YEAU (tungsten) aunsavieulalugiseuenedu 190 - 700 nm wiegaeiinirand
4.53 ansonsiainlaagiadon 8 AnuspaunSanty

//9— eouldhy Bl QISSHS, q

o & ¢ ' | a (%) @
ATWUANG NADEY JEAYY ﬂ?.'ﬁ:ﬂiﬁ]u ARNATITN YR UILALIINT ANTYA
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3.

4.5.4 AIAUYNABIVDIAINENIAAY +1 nm Y3YTILAUNT

@t < [ 2 3 . a1 [l 2/ = = 1
4.5.5 dasuilumsiivdeyans spectra way signal fiFegdos 80 Hz wioiiani
4.5.6 FdtyyIsUNIU (noise) L3l 10.0 uAU
4.5.7 anlsavuannidugiu (drift) LAy 1.0 mAU/M

2 o ad a = | ar a '
4.6 LATDINTAINEISA8ITN19NT2LT9v09uES (ELSD) %ise \nTanTIvinwiinlduszy
9 ar s ' f N =
T#uansineene (CAD) aghelaagranil

4.6.1 n3diA3eq ELSD
1) undsiuilauaadusia LASER vievila LEDs
2) annsaUiuguugiinigluviaen nebulizer %o Drift tube AfANazBealunsUS 1 °C
3) Evaporator #3® Drift tube anunsanIuANgaMgillalugag 25 f¢ 100°C wiatiafiniren
4) auninsuanuiuvesialulasauliodadoy 60 psi
5) awnsaldfudasimisivaldlugae 0.2 fs 2.0 mL/min viegandy
6) Samnafiuteyageand 80 Hz
7 uiialulasiaundouduazanasfauseiuagheas 2 4o
4.6.2 n3diATes CAD
1)  nebulizer Avinzandmiun1smaiauuy CAD
2) sessudasmisivalsalugig 0.01 fa 2.0 mL/min Wievasfinireni

(&)

)

) Evaporator anunsanuuanmiilaluyie 25 i 100°C wietiafintreni
) finuiilunisiiueyalitesndn 200 Hz

) ufilulesiaundentuaziins faussiuethsas 2 yn

(S L=

4.7 \SpufiuaTiegsalulR (fraction collector)
4.7.1 flnualunmsideniiuasimedaldegneios 2 Tvun Ao
1) fulamz peak Tngrunisiaen threshold VYBIAYQYIUIN detector
2) Aumunanfigeans
4.7.2 sea3usnimsinageanldegietos 10 mL/min w3aunndy
4.7.3 seefumaiiannsolavaonifuansiognuunn 8 mL ievaeaiiiuTinnTgant

4.8 svuumUANUarUsEUIaNg (data management system)
4.8.1 Lﬂ%’laaﬂauﬁaLmai‘ﬁﬂm“ﬁ'amiaLﬁammmﬁﬁmwm HPLC shasyuy §1u1u 1 1tes

Wedseazdunnelud
1) wheUszanaranans (CPU) Wurila Intel Core i7 WSaszuudufifisuwimianniy

) anasilunisusyananalalsng 2 GHz

) wiheanuawlta RAM (DDR4) litasndn 8 GB

) wiheanNIia Hard drive 9iin SSD danusilutesnin 1 TB

) seamdyila LED vunaliitdosndy 23 1 $1uau 1 e

yg Wuéa“@% 3t RIs554.
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6) wiununaE mouse laser WuLTlENefoLYoU DAL 1 Y9

7) s¥UuUf]URns Windows 10 w3084t uag Microsoft Office athiay 1 4 fignioemy

avans

8) Huwasdeninsileusainiesnauiumesiusruuaugd15es network attached
storage (NAS) lanfiflogumvasandududiafnwmpnnsalauanunsadouse funagldaule

4.8.2 lUsunsuivaniunsLayUszanana
1) WsunsufimuruszuulazUssinanaiigniesnudvdng

2) @wsanIuAn SUdygyIu Ussananawasenunavasszuulasinnnsmlaynaiuriunis

vinuneliszuudifinng Windows 10 3ogana

3) winflmudndudes update w3e upgrade software vimuadifeatas fusasdawhililag

laiglenldgnelaq sadu
4.9 gunsaluszneu (litusauitumiouaios)
4.9.1 \A30sd150alM iU true online WA 3 KVA dsusyuy HPLC
4.9.2 YINANTFIDENVUIA 2 ML
4.9.3 Screw cap @& wiU vial 2 mL Wiy septum
4.9.4 Glass insert 9W1A 250 pL (Poly spring)
4.9.5 yap3esdle (tool kit) dmunondsuiugiu HPLC
4.9.6 Chiral column (analytical column)
a) Chiral column aum 4.6 x 250 mm, 3 pm
b) Chiral column wum 4.6 x 250 mm, 3 um
(stationary phase #14931n%0 4.9.6a)
c) Chiral column UM 4.6 x 150 mm, 5 um
(stationary phase #193n78 4.9.6a uag 4.9.6b)
4.9.7 Normal phase column (analytical column)
a) HPLC column i stationary phase 1Ju silica
UUIN 4.6 x 250 mm VUIRNBYAIA 5 pm
b) HPLC column ifl stationary phase WazUuIRR1NIINTD 4.9.7a
YUINBYNIA 5 um
4.9.8 Wefifanuudausimod miuinnaeios HPLC yunafimunsaufuiios
Tuandutngindnesgwinsal (vuimeeefos 813 150 x ga 80 x n1a
4.9.9 \Hadiney
4.9.10 Authuvuiidaidou
4.9.11 Safety cap dmsuladion mobile phases
4.9.12 tubing Alddmsuideuse line T HPLC finusiofvhavanudunid
finanalilude 4.1.1

V’Q W“é_”l\i_ %g\nuj

ATNUANG waRuUsEAvYsg a3.3alsnl Figannsn1En

$119U 1 19304
UIUDLLDY 500 U3
S1uauegheion 500 u
$1nuethation 500 4y
U 1 Y9

U 3 ARANI

11U 1 99

11U 1 Y9

17U 1 Y9

U 5 ADAUU
17U 3 99

1 2 YA

U 1 99

60 cm)

IR 1toy 1 Yn
ety 1 Yn
uailey 4 Ym
IRy 10 LT

Ashp.
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4.9.13 n fittings & ferrules TivwAMLNTaLRU tubing B4R DY Nuuegtes 20 YA
4.9.14 Needle seat Iuedetey 10 Yn
4.9.15 Filter ﬁsﬁaﬁ’uma’[,umi@ﬂ mobile phase uetwiley 4 Y
4.9.16 vaeavead (W) vuadurugudnansiianmsaldandmsy nnuetley 30 viaon

fraction collector ¢
4.9.17 Wulpegiideniiflewgodisiios 50 cm loneeen TUILe Y 1 Yn
4.9.18 ¢vinarany HPLC grade wunnvinas 4 ans fanelusl

a) Hexane UIUBLNUDE 4 1IN
b) Ethyl acetate 1UNUDEIUDE 4 U7
c) Heptane TUIUDLNUDY 4 VIR
d) Isopropanol ULl 4 vIn
e) Dichloromethane NUIUIENUIE 4 IR
f)  Methanol TUIUDENUY 4 VIR
4.9.19 yainseauindmiunsesiainazamesunic TueEeeY 1 9
4.9.20 %mﬁm%’ul%’ﬁ’wqmm%‘éuﬁaﬁw%umaarﬁ'aﬁwazma@uw?é $uuaghatios 1 1Teq
4.9.21 Filter PTFE vu1n 0.22 Tumsau swaiilddmdu F1ueenetiay 500 Fu

YIATOUNID 4.9.19

4.10 Fouludue

4.10.1 fugazsasdndaszuuliinlimngay weukeindurtosionunsiaanunsaliog
Tduazillususesnsiindandos (installation qualification)

4.102 Tssududniaseadleldsusnnsgiuaing 1509001 viewiuih

4103 syeziaaniulszivedindey 5 U duaniuirasnssunisasnunsieiuauysol

4.10.4 ‘JzEJsL'Ja’ﬂ,uﬂWimwﬁﬂaﬂ’lwméad (preventive maintenance, PM) waza@auliieu
(0Q/PV) Tar 2 adaneluszasansulss iy

4.10.5 fwnasmsuiunidmhenglussmalnewasiviefirngnsiflulsenedednsmie
TuFusea (certificate) ﬁLLﬁﬂd’Mﬁ%)Um’i‘ﬂﬂEJ‘UTAJﬂ’l'ﬁ‘dBuﬁﬁiﬁqﬂﬂiﬁﬂﬂﬂu%@wﬁwaﬁ

4.10.6 fuivdzdesousumslifruimihiviodlionu suaunsaldnwadodld fuogd

4.10.7 windnsiFenlivneveamnaien Whuudlatumiiniutuedestion vimunuseiy ud us
wudﬂzjﬁ{lmmﬁﬁwﬁuﬁﬂﬁmEJﬁmﬁuaﬂwdm%z‘hu?ﬁuq fefastunisliau vsemy
wetlifnAldeduingu Wy nisifiuma Auseine uagadandes Dudy

4.10.8 \EeaiuSEMTmisazfedioyinasasiusnioniunatothation 10 T

4.109 fflevsznounsliialesiidunwilneuasnwisnguadieas 1 n

pg" W"g lisd QIS

4 ¢ ] v ¢ A ) o =
AsyuUANA waseUseAvs A3.539059 AgaA1sn1En WeATInT dnsydl



5. MANNATINITHRITUN

TnausisinUsznouinmeidu Taun

5.1 nueis1An fMvuniouay 25

5.2 RN wrasduiuazuIMInaINTInNg fvunieras 75
5.2.1 nuaiAMUAMYeIdURT fvuniesay 40

Teadun WANNITNANTUN ASLLUU

1. szuudly (HPLC pump) (3osag 10)

g Q2 vy e laiifiu 700 bar 75
L1 anudugagafidunuls (fevay 5) :
41NN 700 bar 100
1.2 Feugniigsreanasey AanuRanane Turae £0.5% 75
(composition accuracy %39
proportioning accuracy) ($osay 2.5) AANEanaIn Turetieendn +0.5% 100
L3 Aanuuaiugiuesnisua AMUAANETR $1FN 0.29RSD 75
(composition precision %38
proportioning precision) (atiaz 2.5) ANURANANA dAtondn 0.2%RSD 100
2. grrunugumgidmiunasuy (column oven) ($aeaz 7.5)
A1 temperature stability (3pgaz 5) @Q‘Lquq 008 75
agflutiosni +0.05°C 100
Au15nAUANENMYIMY Frenaryan vilila 75
30 Uuwaza1d 484 column oven g | vhlg 100

Judaszeeiu (Sovay 2.5)

- as o 5
3. 1AT99R59999%ln diode array detector ($981a% 10)

3.1 fndeyaraisuniu (noise) (Feeaz 2.5) | yindy 10 pAU 75
149NN 10 pAU 100

3.2 F]'WLﬁmmummé’ugw (drift) (Fewae | Wiy 1 mAU/h 75

2.5) "osndn 1 mAU/h 100

3.3 dasuilumsifivyadeya (fevas 5) | 80-100 Hz 50
101-200 Hz 75
11N 200 Hz 100

4. nsdhaue 1n3eensaaTaeiia ELSD (3avay 12.5)

4.1 wiauvasniauas (Sovas 5) — D
LASER 100

yg” m@ nel QUS56w

3

ATWUANA naeuUsyhivg A5.39L59U  ARIAINTER WBATINT Iyl

43




T

” auseulsasgn 100 °C 75
4.2 Evaporator (5a8as 5) A=t
vhmuseuldgegauinndt 100 °C 100
43 Snnslvageaniisesiuld Govar | dnsnslvagedm 2 mL/min 75
2.5) 9MIINTMAZIEANINNTT 2 mL/min 100
4. nsfhaus 1ATeensraaviia CAD (dovaz 12.5)
4.1 dnsuslunmsiiudoua (Fouas 5) 100_199;2 i
¢ 200 Hz July 100
y inAusoulaasga 70 °C 75
4.2 Evaporator (5088% 5) o
vimuseuldgaan 100 °C 100
4.3 §nsamsivagegaiisesiuld (fouas 9MIINTIMAGIEA 2 mL/min 75
2.5) onIINNIIMaEsEnannNI1 2 mL/min 100
5.2.2 USNSUAINMSVIY Avundouas 35
FUALIDYN RANNITNITAUN ALY
1) sseznasulssiugmuamueaiesde | 59 75
wiowshs PM uazaoudiey Govar 25) | wnndn 5 9 100
2) gugdnneaeusunauURasves
1383 HPLC Tusesmsvinis 1 ads 75
maintenance \3adlneiiiiiomi
OUNTENINNTIINSYN PM Uaens
uAlutlgmn (troubleshooting) Headudi
Antuiuedos Selifeafunseusy
nsldeulute 4.10.5 Ineldfneldane
Tnq Hedu Sepesaiisnazded 9 gl 100

dlfinTesiinnnasdnsvioantudug
SMmealindnuva ety
Undinfnwlaaniuaeunnuiuay

Ruyuuszaunsal (Seeas 10)

=
6. waulunisauasIAn

ELAUDIIAABITINTIMEAATNEL B IALRE

7. SE8LL8189UY

AiaueTInazdeuauaimvuaadweuiagnigly 150 Tu dudnainiuasualudyadens

hwo

ATNUANA NaReUsuiYg

\\ !
INIBLIY
asqalsay rgeansnn
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8. 29:dulun159nun

wdulunsdndeirseausnasliviavslnensyuaunistesunlnsnsiflimnudugs (HPLC) wuu normal phase
d.na analytical 912w 1 9n F1uaudu 5,500,000.00 v (druiuauumiu) swndyaruiuuae
AGI1eU uda

9. ASALU

o

degueladevdmesmsuiunmaudyanders warldviinsnsesuseudosuda

10. dns1AUSU
Jovay 0.20 vaasmAawedalydsunausety

+ ~
WW@ f,\)'h] QST
ATWUANA NapeUsEAvs n5.39l591 AgIAIIN1ER wigasing Insudl

q
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ATNUENIIUIVUSEUUNIASUIRETSLaZS 18 AL D unA laT e
N1599YINVNT LY IUADES

. wssaugnansiuigslaenszuauntsiasulnsnsiilmusiugs (HPLO) uuy normal phase
CWOIATING Ly R
dina analytical 31Ul & 4

Cwhsnudvedasinis L &YIInemaniad antutuiefnwigwinsal

LR e

. WRWIUUSZIUALASUTRATT ... &&00.000.00 UM
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