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4. wazdauazaqudnvazianI uarduunIeswioudulsznoulunsindensail
4.1 qudnwuzianiziniaualasuninnam S1uau 1 3o

4.1.1 Uuimdes Gas Chromatograph fianansamuaumMsYhnuiesyuuAesiames
\Fousalagsruu LAN (Local Area Network) iteaaanlunisiday

4.1.2 M3UFugaumail Injection Ports, Oven uay Detector \udassiaiiu

4.1.3 fissuudidnvsednddwiumuausnsnisivavesufalineiivdedsuudas
Programming lanuAMuRABINI5InedInsa Set Parameter 484 Flow Rate %58
Pressure 199 nd7u Computer uaz awnsa set Anuduldazideniia 0.001 psi

4.1.4 firaaaindoulunisyindivesr Retention time toundt 0.0010 w1 uag fien
AnuAamLAdouluNYE Y891 Area ot 1% RSD

4.1.4 aansamuaumshnuedsdldlnense Tneflututioudeyara 4 aguinmmih
1wdes fiszuumsasaasuies nisnnsdaedosiegluanimyaule
auundvdelal lunsdidados Auanslimsuuusemunumiieies Gas
Chromatograph

4.1.5 anunsofansandnans (Injection ports) I 2 fvidernnnit uazdunsiata
(Detectors) I 3 favFeunnin lunandeaiu Qunsdiseifisuds)

4.1.6 gunsalsing 9 Teiuluilh 220+10% Taavi 50/60 (&3



ot 1 ] =1 ot g
4.2 AUANYUIANIZTBIEAIUUTENBUAN 9 HIU
a | .
4.2.1 YAAIUANNITIATIZAULADATEY (Keyboard and Monitor)
-l 9 »:J o at I o
42.1.1 uLtﬁuﬂau‘uaag,aﬂﬁ'\m‘saamwsuuamm A191329@UNTIVNNNU (Self-
diagnostics 1138 system check), N3614A1 parameters N3 4 Waz/M30
a |
LARSNANITIATIYN e NazAIntunIs g

o ot l!l
4.2.1.2 @N1130AIVANNTYINIIUTIRIATBY Gas Chromatograph Ialagnse

4.2.2 YAAUANSATINITINAYRIRY (Flow control unit)

4.2.2.1 fiszuumuausnsnsivaveafiigluwila Electronic Pneumatic Control
(EPC) %38 2¥UU Advanced Flow Controller (AFC) wiasyuLBuEun
vienni dmiuldmunudnsinisivaveuia

4222 awm‘mmuaué’m‘mmﬂwaﬂumﬁwLLUU@'J']:JL%’JL%&Lﬁu'Lﬁmﬁ (Constant
Linear Velocity) lunseiildgeudmiuussyaedu (Column oven) LUURS
TUsunsugaumgil

4.2.2.3 anansassmnuduldsous 0 81 680 kPa (0 fia 100 psi) wioninandi

4.2.2.4 @1315089USUNTUAMNALYRITTLA 3 SEAU BININNTN

4.2.3 drudmsudnansnaeeng (Injection Port) wila Split/Splitless Inlet
U 1 Y

4.2.3.1 anunsaldiiu Capillary Column sunadurugugnans 0.10-0.53 fladunsla
W30AN"

4.2.3.2 ansasae Split ratio Iégean 7,500: 1 wieannndy

4.2.3.3 annsnssgumgiigeaald 400 ssrieaidva viennnin

4.2.3.4 fszuumuANsnsIN1sivamy Electronic Septum Purge Wardn peakﬁ
laifenng

4.2.3.5 mmmmxammmﬁulﬁqaqmlﬁ 100 psig (680 kPa) #38111nA1

4.2.3.6 il ClickTek Nut %38 5¥UU Turn top inlet sealing system fiasandu
wafielazanuazsimsslunisiudsy Injector liner

4.2.37 ilszuulsendania

4.2.4 goudmiuusigaadu (Column Oven) 31U 1 Y9
4.2.6.1 awnsaviugamgivesnsvhenlanaug 4 asmieadoa tlaguugiviestis

450 DaAnwaLtud ¥3an319N70




4.2.4.2 muwnﬂ%’lﬁﬂmmuqquﬁ (Temperature Program Steps) 16 20 sg#iu %38
1NN

4.2.4.3 annsnangamail 90 450 samigadea fa 50 ssmueadoa Ingldaal
iy 4w

0.2.4.4 aunsomnarlumaiauiomueld 15 ks vieinnnd,

4.2.4.5 @ansaussyRedudLu Capillary Column laetheiay 2 Avduu

4246 awnsanEnnsivguunlildasais 120 esrmwaduasioui
(Temperature Ramps Rate) #39gN

4.2.4.7 7 Oven door sensor litesarAINSause q Tnednlusl@ WeilmsiUalsyy
283 Oven Tuanmeiliivanzay

4.2.4.8 fiym ClickTek Connector, ClickTek Nut %38 Self Tightening Column

o i - w
Nuts tiaeruazanuazdiglumsilaeunadul

4.2.5 FLUUANE1IA20819UUEALUIIA (Auto Sampler)
Lﬂmmﬁﬁﬁazwmiamaﬁﬁaadmﬁmﬂ%q Gas Chromatograph g1

anlusls g ﬁmﬁmuQumiﬁmuuuﬁuﬁnwmsxw PAL RSI System %38fini

mMsmuaumMsiedeufivendy  fethiniuuul XYZ Usznaushensdadiedn 3

wuu AN wuv Liquid Injection, Wuu Headspace wag WUy Solid Phase Micro

extraction (SPME) Tnefisteazdendsroluil

4.2.5.1 WUV Liquid Injection

4.2.5.1.1 annsaldlatududaansounn 10 llasdas wieunnin

4.2.5.1.2 annsauiuviinasmsaaldnaus 1-10 Lilasdns

4.2.5.1.3 annsavfusgsumnudnueadndale

4.2.5.1.4 @111503033UvINMeE1IvuInALg 2 adans i 162 1a

4.2.5.1.5 annsamehauazaiadudn uazannsanenaussgiiviasatsdmsy

2 o o = 1Y 1 i
Frevimnuazenauinlaegnaley 2 170

4.2.5.2 wuuiansley (Headspace Injection Mode)

4.2.5.2.1 annsaldfududaansouin 2.5 §addns vieaunnnii

4.2.5.2.2 a30UTIEsiegivun 10 faddns uaz/ vie 20 dadans 1 45 10
v3uINNI

4.2.5.2.3 § Incubator oven fiawnsavimsguuazivevInldasiaegnwun 10

fadans vise 20 fadans lensauiu 6 vianTaNINnIn



4.2.5.2.4 fispuunavansegnislu fmnusiseu 250-750 seusieundl

4.25.2,5 amnsonsmgungilalutag 40-200 saruwaduaviantien uay
ansaUivasifenldniias 1 ssnwaifuavieasiBuanin

4.2.5.2.6 fszuuvhauazenavasiidudeuiaidon (inert gas)

4.2.5.2.7 annsosgaugiveaduialigean 150 ssniwaidea VERERIPY

4.2.5.2.8 fisuu Overlap Function fwaaavinlunsdinalumsiasiey

(Analysis Time) duniiailunisgusiegng (Pretreatment)

4.25.3 Lﬂémﬁﬂa'}mummu SPME (Solid Phase Micro Extraction) Injection
Mode

4.2.5.3.1 annsnainasuuugadureamvaInnansiet e (Absorption) 16

4.2.5.3.2 @130 ldMeENIwIRYUIe 10 Hadans waz/mse 20 Nadans
161 45 @ v3eunnin

4.2.5.3.3 fdgwviauazeady (Fiber Cleaning) WUV inert gas purge Wava u1sn
ﬁqqquﬁiﬁqaqm 350 DaFLALTYanTogINI

4.2.5.3.4 §1 Incubator oven %38 Agitator fiaunsaldvinfegnaun 10 Taddns
30 20 fiaddng liwfouiu 6 mavemnni LLaxaﬂuﬂsnﬁamqquﬁ ot
Tuga3 40-200 serwaldoa vientandn Tavanunsauivasidonldnday 1
pswaldyavioazidunnit amnsaweseealdlutig 250-750 rpm
39NI9NIN

4.2.5.3.5 fiszuunanansegnielu (Vortex Mixer) finmisrsougean 2,000 rpm
139N

4.2.5.3.6 aunsassguugiiitainieurumiauvadlviiuesléfie 250 asrivaiiea

W39gInI1

4.2.6 AIA3799A (Detector) viln Flame lonization Detector (FID)31uqy 1 Y0

4.2.6.1 mm'snﬁ'jqqquﬁ'lunﬁl%awlﬁqaqﬂ 450 BsrnaLBea vieunnin

4.2.6.2 Fr0.8uidunsa (Linearity Dynamic Range) hitfoandn 107 (+ 10%)

4.2.6.3 maniigeaatunsiadeyaanile 500 Hz vieannnd

4.2.6.4 muﬁni’mﬂ%mmﬁ'}ﬂﬁﬁﬂqw (Minimum Detectable Level) 1.4 pg C/sec
v3osni1 Tagld Tridecane w3a Dodecane Tunsnsavaey

-l . ey oo o w = | i
4.2.6.5 i Flame jet 1UuWuv Quartz w3a lanevisdu viseTagiinim3ewfieuwin




= = o @ o ' Y W <
4.2.6.6 Tdgygrauanulielniniingiedu wavaunsagalnedsnludfnneamse
FEUUAIVANNISTYINNY

4.2.7  33UUMIUAN UTEUI8NA Lazs1899 1UNa (Data Processing)

=

4.2.7.1 ¥naumelsiszuudfifinng MS Windows 10 Professional wuuiavans

4.2.7.2 Wsunsu (Software) ﬁm%’umur-gum'ﬁﬁwmuuaxm:mamawaqm?m Gas
Chromatograph agfasanunsanenunadeyaruiusalud@ lne3snns
AR IFILAN 4 ol

4.2.7.3 Wsunsu (Software) *ﬁmuaum%‘m Gas Chromatograph siaasduususiuaty
NngudnuariiFvavsgnios

4.2.7.4 Wsunsu (Software) ﬁmuqmﬂ‘%;aa Gas Chromatograph wagsguudnans

£

Megauusnlui® Aesiauiiuiueganysel (Fully integrated

Software) iipanmuiananlunsasiadinsei

4.2.7.5 @130 integrate %’an&aﬁ’umu auto integration Wa¥ manual integration
Faswuwaidu Normal %, ESTD uaz ISTD lngmsasrens viisuans
UINTFIUUUURALFIET (Single level calibration) vi3e wuuna1eqn
(Multilevel calibration) e

4.2.7.6 @130 Export Jeyanamsiianzvieeniudalusunsuniesuenluguuuulg

wwana .pdf uag xisx nalusunsu Excel 16

o] & o d o=y

4.2.8 ADUNILABS AIlAZWIOUIATDINUWEA

- L3 ¥ o & AU . dl =
ﬂaumLma‘sﬁ'lwwmmwa;gammﬂﬁm Gas Chromatograph snuseaiaca 4
Lrs at éj
anwzaail

§ o e . 16 ' 2
4.2.8.1 Wuidesnuaunsvhauitil Microprocessor filsisniauuu Core 15,
Aadaliisngn 3.2 GHz

4.2.8.2 gnindanvuinanug 1 TB wiaunnd
4.2.8.3 MUwAUIMAN (RAM) 8 GB #saunnIn
4.2.8.4 {0 DVD-RW 1 A

',

=

4.2.8.5 5¥UUUHUANS Windows 10 Professional wuuiidudvs
4.2.8.6 99 WLUU LED vunalsitiosndn 21.0 2 wiouudufian

4.2.8.7 peufimesannsaideuseviesigunsaidmiuse intemet vse wifi ¢
4.2.8.8 \n3psfiunNAYn Laser 1 1A304

4.2.8.9 External Hard disk 7u1m 1 TB ¥i39110131 37U 1 U




4.3 guUnsaiusznouiaias
4.3.1 ufadidsundauds 7 ansraunsiazinnsusuanuausile Stainless steel diaphragm
WU 1 90
4.3.2 ufidlalasiauniaud 7 msaunsuazinnsusuanuiueia Stainless steel
diaphragm U 1 YA
4.3.3 ufiglulasiaundouda 7 msaunsuazansusuanusuaie Stainless steel
diaphragm WU 1 90
4.3.4 9n1# (Air zero) WIBNANT7 MINUATHATUNTUTUANGIUTLA Stainless steel
diaphragm U 1 90
4.3.5 visuufausazwia agae 1 Y
4.3.6 yansoILiA YANTBIDINIA W30 moisture trap \Humudarivun 4.3.6.1 w30 4.3.6.2
vi3a 4.3.6.3 Teladenils viafieuwi vwia find
4.3.6.1 YANTBIDINIA LAY YANTBINY 98198 1 YA
%38 4.3.6.2 Moisture trap, Hydrocarbon trap was oxygen trap 9898y 1 YA
¥38 4.3.6.3 Universal trap dmiunseaiiumnuuigrsvesfine dmsy
Uesiusendiou anslalnsansuou anutu wardanusn s1uau 1 o
4.3.7 @509 55U MIUAINTIIR FID
(n-C12, C14, C16 in n-Heptane for FID Detector) %38
Set asnAsgIUdmIUIA FID Mfleuwiwiedini I 199
4.3.8 capillary column agnatioy 2 wiln
4.3.8.1 v 100% dimethyl polysiloxane phase
I.D. 0.53 mm, film 1.50 micrometer, 25 %30 30 meter 97U 1 U
4.3.8.2 9im Polyethylene glycol (PEG) phase

[.D. 0.53 mm, film 0.50 micrometer, 30 meter T 1 BY

4.3.9 gunsaldmsusin capillary column

(Capillary column cutter g3 capillary column 0.25-0.53 mm 1.D.)

IDWIBUVIN %38 ANY U 1 9n

4.3.10 Head space syringe 93U 2,500 lulasans U 2 Fu
v

4.3.11 Syringe vun 10 lulasdnsdmsudnaveanad U 2 YU

4.3.12 Acrylat SPME fiber (Polyacrylat), thickness 85 um, Fiber length 10 mm

17U 3 pes/set viIBIgUYIN ©IBANTT U 1 %



4.3.13 yasldansuuulandouehlauay septum u1a 2 ml (100 Fu/yn)
U 2 YA

4.3.14 wldarsuuudvmioudUauay septum wua 2 ml (100 Bu/4n)

U 2 Y9
4.3.15 valdanssaathasulaniag 20 mL wiaxsh (100 Fu/ye)
(20 mL screw vial, magnetic screw cap, septa) U 5 A
4.3.16 Green Septum $1uau 50 Hu

4.3.17 Glass insert dm3u Split with wool v3aWleuwh viednd  duau 5 Fu

4.3.18 Glass insert dm3u Splitless with wool nSaifisuivin w3edndn 3w 5 Bu

4.3.19 Snoop for leak check U 1 Y9

4.3.20 wiuNes@usuAuTIARI9E13TUIN 2 ML U 2 BY

4.3.21 W@ msuinuvaniisgeuunn 20 mL w2 su

4.3.22 Syringe filter dwiunsesiieg 100 /) 11U 2 4

4.3.23 yn GC startup kit ¥38 Mounting kit for GC T 1 YA

4.3.24 Prefixing tool for ClickTex, ClickTex starter kit %38 Self Tightening Column Nuts
vidogunsaliiieuin wiedind ag ey 1 Y0

4.3.25 Ferrule d w3y capillary column |.D. 0.25 mm U 1 Y0

4.3.26 Ferrule & w3u capillary column 1.D. 0.32 mm 12U 1 90

4.3.27 Tool Kit for GC Usgnauniey
Wrench/Spanner, Hex nut driver for FID nozzle maintenance, Tweezers
Cross-point screwdriver & G type airtight nut 2 %u
vioqunsalfiiisuwih vide fnd CRTRIBR T

4.3.28 \30sdn303ln (UPS) 2u1m 6 KVA U 1 99

= al
4.4 Jeuludu 9
4.0.1 desilofeuduadesilolniitlidunsldnurienmsansamsldanunnneu
=1 a oW « aw  aa v oa U P = ar =
4.4.2 Jundnsuaivesuiem Alavndnisegluuszmalniionsuinsnansviey
sanSnasiiusyansam
o a o v s o v v g P e W
4.4.3 mmsmmmm'saWﬁauqﬂnsmﬂ'ssna‘uwtﬂimawmiﬂlmwu'lﬂwuaa'mﬂ NIDUNATDY
= e L A o = n':: a ot o at - 5 =
Useansamnisldauaiemdainsinsia wisudavilluiuseamsinnaunia
(Installation Qualification) LAZIIBIMUNANAINTAARY
4.4.4 vimsinouniliarmiungldo  visluudndnns Bnnsldauuaznisuigeine

uifldauannsalfiniesldiiueged




a8 w o o A 4 gy ow v oo v 4 o« v e
4.4.5 wﬂaﬂq[51'3‘5]ﬂE]‘U‘S:Jﬂ'1‘5‘U'1§d‘5ﬂ'w’lLﬂ‘ia\‘lmﬂmmLﬂﬂﬂu%m%ﬂuuam‘imuﬂ Iﬂﬂl‘&ﬂ‘i@dua‘nm

Y a

WHE

v
Werteavismualifuidminig

s a o - ) w el ar =
4.4.6 suusznuAuNMYouATele 1 U duaniuiiiuminsaiu mnesemiegunsalln

s LY L L g o ey ' L - 1 v o
avspmIunuYesNan e URnveumldelumMsRuazAnld e

Watades  fryademennmislivunuund duossdosiiunmsdenuen uily

wnsesamsaltonlinunilaghifingac

ﬂ‘j o - ] 4&)
4.4.7 Software YIAMUAABILAVANTSUTDY
- o P o o ) ¢ r
4.4.8 USA1SASINTAANIMATDING 1 ATS melutsuusenu (Preventive maintenance)

4.4.9 figilovsznaunislinuuazmsirgsinvuiaiesiovisatunwilve uas awisingu

9619y 2 YA

5. sezLIANdBY
Auieaziosdauian nelu 120 Fu Judaaniuasunludygdous

6. NNUATUSIAN
= Y o = o | a
TIANLEUD LA BINMUABUSIA Lidaendn 150 Tu

7. 29:5ulun159aun
- dlu d&) 3 g - 15 v
WRUIUYsEINUNIRgaA5l Wulku 2,500,000.- un (AR UMULAUUINNIN)

8. waninuauaranslunisnasun
LNEUNNISAITUNLY LNEueisIan

9. Mg URTURRYaUATUNIS
menan uUMItu Msadiuasian Auzindvmans uvivendeidecll

nsdwi 053-944324 Twsens 053-944324  ulws www pharmacy.cmuac.th

10. @9UNUSIUALLDUANUAN NIDUANIANUARALTIY

e-mail : chsunee@gmail.com , amprx126@gmail.com , kookkaijune@email.com
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