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4.1 szuulaemaluveaadeswialasunlnns @ (Gas Chromatography, GC)
411 Wuedswfalasuninasiidssuumunuussiuvesuiam (carrier gas) légegadis 100
psi W3aLINNTIT IneuSummazideala 0.001 psi
112  fszuumunugumniueniudassidludisiia (njector) dumunuaumginedu
(Column Oven) kag Mn373930 (Detector)
4.1.3 f1 retention time repeatability: a8n11 0.0008 min %38 0.008%
414  aunsomugumshuuszuuatiames vienheessuududauinamiiiaies
4.1.5  Tladulvihnseuaaduludae 210-230 V 50 Hz
4.2 drunruAuanugiinaauil (column oven)
421 awnsauiusegamgiivas column oven Idfaus 4 ssrindlegaumniivies s 450
aarmniwaLda ietaefiniiendy
4.2.2 awmsmﬂ%’u&%ﬂﬂmﬂmﬂmﬁuqquﬁ (Temperature Program) aghatias 20 4 w3e
1NN
423  awmsauiussmanudlumaiivguvgfidagligean 120 ssrnwadearoui viogand
4.2.4  @unsnangumniionn 450 fa 50 ssmiwawdea loneluvianlaiiiy 4 uii
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TA.ATUNNT AU He.ATdudy 91U med HA.AT.9173570 SRS
UseamNTIunIg NIIUNT3 NN



4.3 @9UAAa15729819 (Injection Port)

4.3.1
4.3.2

433
4.3.4

4.3.5

4.3.6

\usdia Split/Splitless Injector (SSL) #1u7u 2 9

ansnldlFtu capillary column fiflvunavesdushugugnans (1D.) Turns 0.05-0.53
fadunsle

ansaufuserngamnildgeanliiesndh 400 esmivaldea
ansoUFusaaasRurasuian (carer gas) léaeaniia 100 psi uFagenii
annsausuiaen Split ratio Iéasanil 12500 : 1 vdouinnd1 Tneanunsavh total flow
legegatia 1250 mL/min ¥3agenin

figunsaliadutslunsiadeaodind

4.4 #1Un5997nYUA Flame lonization Detector (FID)

4.4.1
4.4.2
4.4.3
4.4.4
4.4.5
4.4.6
a.4.7
4.4.8

ansousussenguugiiliaan 450 esmueaidua

fisvuusmaasunssuresal uaslissuuaalvsnludfslolwsy

31 Minimum Detectable Level (MDL) Wp8n1 1.2 pg C/sec
annsaviuisrauilumaiudeya (acquisition rate) égsan 600 Hz wiswnn
anunsaususarnsnsnsinavesufauatals (Ain égeam 500 mL/min viogenin
annsUiusemnsnsnsinavesiiialalniau (Hy) 1égeaa 100 mL/min viogend
annsouiusardnsnsinavesuialulnaiau (N,) égean 50 mL/min w3agendy
fiein linear dynamic range faust 107 3wl Tnsanusananaadevls +10%

4.5 1A3992AE157208199n WA (Auto Sampler)

4.5.1

4.5.2

ww

SA.AT.UNNT VAU
U551UN5TUNANT

¥ia Liquid sampling
4511 awnsaltnusiuiudndaans (njector) sia split/splitless (SSU) 1o
4.5.1.2  awnsausussmanusilunmsinansiiensld asgatia 2000 ul/sec vise

geandn

4513  awnsaviusiiiusuinslunisdaanssaagiele lneUsunsgeanae 10 ul vi3e
genan
U

4.5.1.4  @WNI0INVINEIDENVUIN 2 TadanTle pe9tae 150 Y99

4515 Tweussyinhazaedmviudadudiuay 4 vin vseunnd

4.5.1.6 @1 RSD 981 injection repeatability ¥38 reproducibility fifnaaninmuis
Winfiu 0.6%

¥iim Headspace sampling

4521 Mauswiudugadeteia Gas tight syringe fisluuin 2.5 mL uiogeniy

4522 @WNSNUNIAFIBENTUIN 10 mL wse 20 mL lAveetias 60 U0

4523  amnsafummuinaslumsdnansiiesndldgeand 2.5 mL viegen
fianuaziden 0.1 mL

1524  aunsafumimanuiilumsiaasitegnaldgeana 100 mL/min vde
N7

W mﬁ Tl .
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4.5.3

4.5.2.5 a'm'nth%’Uﬁgamqmmﬂmmfﬁmﬁﬂﬁaaejwlé’qaqm 150 pariaLgya
avwandeni 1 ssmwadua

4526 i Incubation oven flamnsaldvindaoge 10 3o 20 mL ¥eeatios 6 v

0527 asnsauiusiemgumgdl Incubation oven Iélutag 30 fis 200 ssmizaldea
v3etsiiniandy

4528 aunsauiuseranuisilunisiugn (agitation speed) Talutiag 250750 rpm

0529 annsaususeraiildlunisgusiegng (Incubation Time) lézsan 600 w7l

4.5.2.10 fiszuvdadudeufades (Syringe Flushing with Inert Gas)

4.5.2.11 A1 RSD 984 injection repeatability 39 reproducibility fiA1dasnin 1%

¥in solid phase microextraction (SPME)

4.53.1 @150119INEBE9TUIA 10 wie 20 ml leegeioy 60 19

4532  {fl Incubation oven flaninsaldvindetnawung 10 wie 20 ml Iietaios 6 1n

4533  annsnuiusegamgl Incubation oven l#lutng 30-200 ssriwaldua v
Fasfinirand

6534  awsauiusesandalunisieg (agitation speed) Tlutig 250-750 rpm
varafiniand

0535  annsausumenaildlunisgusiesns (incubation Time) ldasan 600 wni

4.6 wInskuaaAlnsiilnas (Mass Spectrometer)

4.6.1
4.6.2
4.6.3
a4.6.4
4.6.5
4.6.6
a.6.7
4.6.8
4.6.9

Mass Analyzer Husiln Single Quadrupole Mass Spectrometer

il ion source 1Juwila Electron lonization (EI)

anunsuiusiarngumgiives Transfer line légan 350 samisaiia viagen
annsnUiuserngamniives lon source 1#gean 350 asmLwaldioa wioganii
annsaUusaAn Emission Current Idgeqn 315 uA wiegan
annsaUfussmaiilunisauwnuliagegm 20,000 u/sec
annsaldeniaesimeluun Full-scan (FS), SIM uag FS/SIM simultaneous 161

i Turbomolecular Pump ﬁﬁmmL%'ﬂuﬂﬁﬁ']qmufy’m'mmmmlaiﬁaEJm"] 250 L/sec
fiAnmuieala (Sensitivity) @ansansaainansazaie Octafluoronaphthalene (OFN)
TneldU3unm 1 pg udIidyaunsiiasiest signal-to-noise ratio lutasnin 2,000 : 1

4.7 szuunIvANLArUTEUIana (data management system)
4.7.1 1AS9IMDNRIMDSINLTDUABINEAIUANNITVINIUYEY GC-MS MIs¥UU 113U 1 1AT89
laeilseazdeanaluil

IA.AT.UNNT WAL
UseEIUNTIUNT

wheUszanananas (CPU) Wuwiln Intel Core i5 3oszuuduiiiisusindainia
ausalunisuszanaliiing 2 GHz

MgANTUEA RAM (DDR4) Livasnin 16 GB

meANUIvEn Hard drive wiia M2 danudilivdesndn 1 TB

e wavila LED vunnliidfesndt 23 i1 $1uau 1 4

wlufissiuag mouse laser wuuanesioldon og1sas 1 4o

‘ijil‘“ st -

weLos At Sumes HPLAS.917I350 ST TeS
n33LUMS NT5UNTS



7) syuuUjuRms Windows 10 Wiguwiwisennda uag Microsoft Office a81ay 1 4n
figndesmuduas
8) fuwazdoninsiourainiosnenitanesiussuunusdnsed network attached
storage (NAS) Wafifiagudwasmentiutndindnwpmnnsaiauansodeusesuuadlould
4.7.2 TsunsuiilemuALuaLUsEINaNA
1) Wsunsufimuaussuuiasyssnanafigniownudvins
2) @nInAuAN Sudye i Usraianataysnenunavessuulasininasmilaynaiuniu
mMvhaunglassuuuuanig Windows 10 v3eganin
3) yndausuiiuges update 113 uperade software WmuATiiEtes Hueaysioainli
Tnelaifienldanelang sy
4.8 aunsalsznau
48.1  IAUTINASHIRENE YUIA 2 mL WiBURN
4.8.2  IAUTIIENTHIDLN WA 10 mL 138 20 mL wiaueh
4.83 Ferrule d1m5U MS
4.8.4  Ferrule dw3U GC Inlet

atheay 1,000 U
9898z 500 4y
$1uIy 100 Fu
$1uy 100 Fu
$1u2u 100 Ty

4.85 Septum

4.8.6  Column nut $119% 100 Fu
4.8.7  «n tool kit 13U mass spectrometer ORITPIINE )
4.88  UPS UUU true-online 211a 1 kVA U 1 9n
4.89  UPS WU true-online wu1n 6 kVA U 1 40
4.8.10 gunsaitaglumsPnsenedinl dmsusu Injector WU 5 YA
4.8.11 yarnnseslalasasuey U 2 YA
4.8.12 YfnnIesMLAY U 2 YA
4.8.13 YANTRIDDNTIY U 2 YA
4.8.14 ufidlulnsiou wioudaasiuiunsiu WU 2 YA
4.8.15 ufgdiaey wiaudawasiusulswu U 2 YA
4.8.16 whalalasiau wioudulagiuiunseiu U 2 YA
4.8.17 wiawasals wiaudauwaziiuiuusiy U 2 YA
4.8.18 Liner @113V splitless injection 1w 10 Fu
4.8.19 Liner 113U headspace/SPME $1uau 10 Fu
4820 udnansmegeniiuTinesmngauiuieios U 20 g4
4.8.21 lon source #1584 U 1 YA
4.8.22 Filament #1584 31U 5 A
4823 TRznaaTesile U 1 9
4824 fautn 3 funuuiiFedon U 2 YA
4825 \ddtinen U 2 YA

4.8.26 ARANULUULAUNAANT lnedl Stationary phase wfa low polarity  §117U 6 ABAWY
lnedlaiinuas Stationary phase fiuanAsiueg sy 2 viln

sl W’W\}" Qo -
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4.8.27 meautLULLAURaan3 lnell Stationary phase ¥ia mid polarity 113U 6 AadwY
Tneilwflnves Stationary phase fiuanshsiuaghedos 3 wia

4.8.28 padutluuLAURiaas lnedl Stationary phase %ila polar phase U7 6 AadUY
Tneiluiinues Stationary phase flusnsneiuatiaios 3 il

4.8.29 @15um3§1u Octafluoronaphthalene WU 5 VI
AT 1 pg/ul in isooctane (1 mL)

4.9 Woulvduq waznissuuseiu

4.9.1 Sesflefiwnavesoaduedlu lingldnuinou iduveardifiu sgluanmndeudioy
T lduiindainds

4.9.2 fnedesinsassuulnihlivnzay niouiaduniesiorunseitiannsaldonld
wazilususesmsinsaaiasdle (installation qualification)

4.9.3 sgeziulsyiuedialien 5 U dudnaniuiinaznssunisngiauaysol

4,94 szpznarlumsnnadaanmiaioudalasuninnni-uaawnlasiines (Preventive
Maintenance, PM) wagaeuifisy (0Q/PV) Ta 2 assmeluszavinaniulseiy

4.9.5 fnedtnngmsidluvssmeadetasielususen (certificate) Awansinld3uns
HnausumsdonrgegunsnianuIEndnas

4.9.6 amumﬂ%&wﬂﬁﬁmﬁwﬁLLassﬂﬁmu uannsalfauesedisliluogiad

4.9.7 dmuineseadieiiliymudiuddlinasnaniinisdeuseeioaile udusingitliny
tamilag Usdmaedodlifinsdonelddelag iy snfegrady At A
ALY Andaeses Wusy

4.9.8 nsesilofivitmimineasiosdervasessusurtoantiunaagaley 10 U

4.9.9 ffiovsvneunislitrdesieiunmilneuaznindinguatas 1 4n

T Slonedv
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5. MaNNaaIN1sNa e
TinusinudnvardumuazuSnmsudinmsueussnauinaeisnn Tdun
5.1 inauaisen Avuniosay 30
5.2 InausianuaurAuauasuinMmainsuie muunieuay 70
5.2.1 Wnasinninmesdudn fwundouay 40

318821980 RANNITRINTUN AU
1. szuulneialuvonasesuialasunlnns il Zavag 10)
c?f'aLﬂ%‘laqﬁizwﬁﬁﬂﬁlﬁﬁaa%%uq@mmﬁ Laigl 50
84 Mass Spectrometer \flavhmsiasy il 100

Column (3awag 10)
2. drumrvpuguugiinedud (fovaz 5)

3031 80
100

flwdesainanielu oven ($ovag 5)

3. dwudaansaledns (3ewaz 10)
fiszuulu Injection port MW septum laigi 75
head liSau (Sovaz 10)

i 100
4. wIouaaalnsiiwes $asasz 15)
4.1 Filament wuu Dual filament (508a% 8) Laidd 50
i 100
4.2 fiszuunmnuaza ion source lagl | laid 50
sesUnluganevanasswudaalns il 100

fwad Govay 7)
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5.2.2 USASUAINITUIY AuAsagaz 30

sN8aLLIn PANNITNAITU AZLLUY
1) szezlianiulsyiununmvenssesiie |5V [E]
w51 PM wazasuisy (5oeaz 20) 1NN 5 U 100

2) FuednAeaausuNIAUURaTIves
W589 GC-MS Tusean1svinns 1 ady 75
. P a & o
maintenance vA389LALILLDYN
= =) 1 o
WL UNIaNINNIINITYIN PM waznns
unlutlgymn (troubleshooting) LUagsiul
WnTuiULASed dekiineafunisausu
Astanulute 4.9.6 Inglufnalaane
log iy flinseusumoiatizsios
Ie5ulsenadeinsnisausulagnsaann
NIUSHUNNNAALATDY kagiiUseaunIsal
ag19tay 5 U Fanasanidnagdiasil
A lfiAT0sunaInesAnIuIanITuBuY
UMD NN U BT
Uadindnungunnsallauaniliounnug
a ¢ v
wasuuUssaunmsal (Seuaz 10)

2 ﬂ% 100

6. Waulumsiauasial
HLAUDIIANABITINTIAAATINELHEITIALAEY

7. SLHZIANEINDUY
dlaueTAagseuauemuuanadwmeuiannigly 120 Ju dudaaniuasunuludygy e

8. 2dulun1sdam
ndulunsingeiniosufalasuilvasfl-unaaiunlnsidimes (Gas Chromatography-Mass
Spectrometer; GC-MS) 3112w 1 9 Aeluaeidu 9,000,000.00 UMW (MNEMUUIMEIL) FINNTBYAAY
warAliTeduY wan
9. N15318IRU
detuelddweudswesnsudiusmudyandeus wasldvinnmsnsatuseuiesudd
10. 8n1AIUTU

saeay 0.20 vasseeawasngalilasuneunaiu

e % l;}wu\ i m',‘ol‘\(" .

TA.ATUNWT VAU wA.A5. Jaudy 31Umes HALAT.D159550 dnTITeS
Use5MUNTIUNNT NITUNS NSNS
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