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7. i"mbuauwma&amﬁmwamﬁam%aﬁ'é{ﬁ; Asfusingueauiifivag s 5 :wns
7.1 Lﬂ‘%;aaiﬂ'su'ﬂlmn‘sﬁ'mwmaqw:afm'testﬁi,l,ieﬁugaL;.azgmﬁmﬂeimm‘w‘%' 9iin Quadrupole
Time of Flight wiaugdnsaiusenay _ |
7.1.1 Yaquszasd duyaedoadlonldlunisasvaeviimseimedn Ui snaliana
uazgnsluanarasmsiedic IWed wsind? uasuluszneumeinieddaialasulansm (Liquid
Chromatograph, LO) usamduiasesunaaalnsilinesvilanonngna lnloarlndv (Quadupote-
Time of Flight Mass Spectrometer, ES-Q-TOF MS)
7.1.2 audnwaziall
7.1.2.1 Wupirdeddlolirsianslngerdendnmslannlannfluuureavaanuui
fennuansely nswenanTUssneuge (High Performance Liquid
Chromatogragh, HPLC) \isuenasiiagng wazyhmslansimnalianaes
aslatldietsuaaualasived (Mass Spectrometer) ddiwdnnsuuy mosns
Tna-nsieanlWan (Quadrupole-Time of Flight Mass Spectrometer ES-Q-TOF)
deamnsaliisuenuila gaslinana uawl3 INMENENIRRRE IS IAT 1
7.1.2.2 %ﬂLﬂ‘iaﬁﬂiaﬂiuﬂaUﬂ’wa’mGﬂﬁ°‘| il
7.12.2.1 wisdaialannansmuuuiiiinruasnsnlumsienaslszney
(High Performance Liquid Chromatograph, HPLC) fdulsznoudil
wioumarlafinefulndidrlnsawsd mennsina:
Insloawlwen (Electrospray-Quadrupole-Time of Flight Mass
Spectrometer, ESHQ-TOF MS) wiaayapuaim syt wagdssaiang
7123 aunseldfulrihnszusedy 220 Taavt 50 Bsnd
7.1.3 auiinszianng
7131 Lﬂi’a‘Nﬁﬂ’Jﬁtﬂiu’ﬁ,@ﬂi’lwLLUU‘V]MF]’J’HJE!’\&J’]‘?QSLUﬂ’]’i%LSﬂEﬂ'iﬂi”ﬂaU {High
Performance Liquid Chromatograph, HPLC) fasenaudail
7:1.3.1.1 Pauoad (LC Pump} fnnuadAdil
7.13.1.1.1 Husyuupnuugaiuy Binary Pump wiau High
Pressure Mixing
7.13.1.12 fimdafendiaraieldtiuay 2 «fin (Solvent
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Selection Vatve) #3801
7.1.3.1.13 Wiosndaufasmiudi@ (Vacuum Degasser) @13
Adpaemaludiazanglilnsldseuugaania
7.13.1.1.4 fimsnaununsnadavasansiaadeuil (mobile phase
compressibility) 9RLUIR
7.1.3.1.1.5 @wnsensvauanusuldetiedosis 1300bar (18,855
psi) ,
7.1.3.1.1.6 anuauwdsusau (pressure pulsation) 1% #i 200uL-
2000ul./min
7.1.3.1.1.7 awnsadiudnsinisiva (Flow rate range) 18ludna
penatios 0.001 04 4.0 Haddnssiound w‘%aﬁﬁﬂ'ﬁj
7.1.3.1.18 anuilssnsdunamuguinsinisiva (Flow accuracy)
“1% YROAMI
7.1.3.1.1.9 enaadudlunisauaudnginislue (Flow precision)
RSD 0.075% 38R
7.1.31.1.10 A2 89m 390 RN iR 8y (Gradient composition
accuracy) +/- 0.5% Tluring 5-95% (200-2000 ul/min) ¥i30RN
7.1.3.1.0.11 auddudraeaunsif ey (Gradient composition
precision) 0.15% w¥asiin
7.13.1.1.12 Y33 mixer 35uL vleteundt teifuussavEnw
mwinsFey
7.1.3.1.2 gpdna1sietwuusnluli (Autosampler)

‘ 7.1.3.1.2.1 awsaussgnaldansiiedurnaiinassidanndt 2
Naganslawivesnin 100 wn _
7.1.3.1.2.2 @arsanvualiaaaisfaedslalutisegatos 109
5000 Lilasdng
7.1.3.1.2.3 aruidleanss (Accuracy) 0.5% wiatieenin

7.1.3.1.2.4 frrmuslugn (Precision) 1% vaosmnin
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7.0.3.1.2.5 farmndneriounii Camy oven) TumsBmuuinasgiu
tieundn 0.001 %
7.13.1.2.6 ansamuguaargfisewing 4°C fa 40°C videniandn
7.1.3.1.3 indesmussgamgiinadn (Column Oven)
7.13.13.1 mmiamﬁaaquwgﬁiwiw 10°C wilegnumgiivias fs
50°C werandy
7.1.3.1.3.2 gninussteeduirunnnliuety 30 wufueg wse
AN wazasnsausigrednilideseon 2 aedinl
7132 wiswrawalafivesvilaaidelasanlsd monngina-lnfoerlsidn
(Flectrospray-Quadrupole-Time of Flight Mass Spectrometer, ESI-Q-TOF MS)
WiBLgerUANATII UG UTEINERE Usenaue _ _
71321 wipusraalafivesiindidalasasd manastua-lnioen
Wén (Electrospray-Quadrupole-Time of Flight Mass Spectrometer, ESi-
Q-TOF)
7.1.3.2.1.1 uvasmitialosau (lonization Source) :
1) unasiiiialeosunuuifialassunielinudiu
Us5EnmA il ElectroSpray lonization (ESI) wagdissuy
lon Funnel watflsmnuannsalumsiuleseu sifeusyg
2) wasifialassuuuuidaloseunelimudiy
UT3BNA AR Atmospheric Pressure lonization (APC)
7.1.3.2.1.2 dnfiasesiing (Mass Analyzer): ‘
1) Lﬁwﬁmm@ﬁﬁgimﬁ-lmﬁé@ﬂiﬂﬁm (Quadrupole-Time
of Flight (Q-TOF) Mass Analyzer)
2) fiszuunsmuatuiuusidlensuriums Quadrupole
Mass Filter wuu Monolithic LagaIUANNSUANGIVES
laaaudiy Quadrupole Collision Cell (CID)
3) i5¥uu Reflectron TOF analyzer wuRndy

uasiinleaau
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4) AN NATISINIATBENS AT 40,000 m/z w58
s
'5) enanagniastunisaa (Mass Accuracy) idums¥n
WUU MS uag MS/MS drrprnuRawannliiiu 800 ppb
RMS Tl Internal Catibration wazlaitiu 2 ppm RMS
luiuu External Calibration
- 6) MTIAMANGNABBNG (Exact Mass
Measurements) aunsavildagnedeass Tnglifufuan
Wuduvesadsinad s wazlidnlu feswdy Second
Sprayer WuflUSeuiisu
7) Pﬁmmmﬁhm‘mmﬁhma (Mass Stability/high
resolution Extracted lon Chromatogram, hrElC) Ielsition
n11 1.0 mDa
8) fAnuanansatunisuening (Resolution) litawri
60,000 FSR (Full Sensitivity Resolution) |
9) AraulwsimsnTiaialu MS mode nagaulaenily
Reserpine smsg 1 Wlandy (pg) 9Elsien Signal to
Noise Ratio Tltfosndn 100:1 RMS
10) Anannulivasnisnsraialy MS/MS mode (Full Scan
Sensitivity in MS/MS) nageulaensanansazats Glu-
Fibrinopeptide B wasgufienandudu 100 whilaluasio
Tallasdns frmol/ul) sredpsimsiva 3 lulpsnssound
(UL/min) agleiA Signal to Noise Ratio litiaenii 100:1
11) ﬁisuumsﬂ%’uﬁmwnﬁam}alﬁaﬁﬂmﬁé"aumJaeﬁuaa
gauunildl (Temperature Compensation)
12) figmsmaiiudayasinnisinansiiedis (Acquisition
Rate) laisndn 60 evlansaseiunit (Hz) Tussuu MS uay
MS/MS

7.1.3.2.1.3 syuudyanme (Vacuum System):

"

AR 12 TV 1 1.2 4 kSO 1 0 N A NTIUNTT
(371.93.2%55y Yeyreyand) (paddn pouawgite lsawedins) - (FaTYWEvETe qunawm)
= . = W [/\/ i

m‘ua.../ﬁmf...énémmmi 89%8..... LN ATTHNT B T e NTTIMNTUABAYIYNNT

at

(neLa5.08 U1ENE) (B.UNTTERUS ae) (2.um.gsAnA Tnswediuan)

P



1) Wluwuy 5 Different Pumping Stages Lﬁa’_{ﬁlﬁmmm
Lmﬂﬁhwaﬁzﬁummﬁuqf@’mﬂ
2) ﬂiznauﬁ’m Roughing Pump Wag Turbo Purﬁps
7.13.2.1.4 gapsuguanminaunasUssinana (Software and Data
system):
1) iflusunsuftansnsneavaumavhniiedos Liquid
Chromatography kag Mass Spectrometer A laadnluilR
suflannsosvananavedioyai Woinmsiess
2) fsyuunsnsinialuy True Isotopic Pattern (TIP)
aunsailUlsznaraTmiy Annaluanafignies uas -
- Foyaildnniauandanuy MS/MS Wethliluns
Prswvmsiln gnsliana uasAaudnusYeEniing
IfotnausiuglpsrunisAuwnuwuy SmartFormula 30D
(Three Dimension) |
3) filvsunsulunsdinnmigasiianalalngdaluld
1) ssuumsUssanara (Data Station) Wussuy Client
Server Wal¥amnsonuinumsanadnnsetazmUa
answauelaniiseteuiud vnE uaeflganm
5) gwnsnnFeudisuaansimnnsinnesitugiudeya
uwd (Public Domain) ldnaerengnsliau
6) sivinidmiunIRs e lanadn asnualav
LLﬁxﬁWilﬂ%iﬁU‘Uﬁﬂﬁ‘U‘] (unknown compounds
workflow, MetaboScape)
7) gamuANMIULAsUTEING 91UIU 1 YA
7.1.4 gunsalusznauniside
7.1.4.1 wissiuinhilasiau Adsmsrdnuialulanouldlidesndn 20 asdound
F1n 1 \ed0d |
7.0.4.2 asrasgudmidliluns Calibrate e Mass Spectrometer $17u 1 YA
7.1.4.3 pedmidmiviinseansiednaiall Sy 1 Aedind
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7144 Lﬂim UPS LU true online 9un@ 6 KVA ‘Vﬁamnﬂin 1Y 1 Lﬂim

7.1.45 B asfarisesmna (Printer) 974733 1 PN

7.1.5 Reuluwazdarwundug

aa%a................E{.........nﬁunﬁ L

o oo 1y o EX .
7.1.5.1 Wundadaeibinlblipegrldnunieu
7.1.5.2 m3Sulssiu flauasimasie

C et

7.1.5.2.1 T 3 Yusnleesaumsyseiuyniudnaiuanniunsiniy
=} 54 oy 1] d o T
71522704 4 uaz 5 USAITTRULBEMINATEEIN1TEITAUANT DY
Tnelimueezlva
7.1.5.3 #51980UUIEENTN1NATITY191UTR AT R (Preventive maintenance)
Paz 1 a%e Wuan 5§ '
o i o a o 4 o I &
7.15.4 fiauemmaniinsianaaisdlonieuguainissney LAZNAABUNTT I
yauaunsadlauedied .
2 - @ = - ' | 2 & o
7155 fraussmnilufusewmanisaauingunoudmauins sluagynas il
mMIaBUWIEU
B ° - 2 2 as w 2
7.156 ;5Lauaiwma}zmmsmﬁcﬂLta::aaum‘ﬁsumia\ﬂwﬂ‘u;ﬂﬂawuﬂuawuﬂiaiﬂaﬂu
wazuigrmidewiuldetisgndes
a | . a EYIPN| ) YR ’
7.1.57 feuanranagdedddrmaiauaziioivgyregnaulynitoadeni
d a 5 '
dlemndgmwannmalda

T

7.1.5.8 fgilanildon uasall fiensthuinuieiosiesdondaay ﬁgm@ﬂwmmx
AMNBINEELUUIUEY 1 90

7.1.5.9 wLauaaﬂm%mamﬁaumaauﬂﬁ’lﬁmuimelluﬂmm’imma‘iﬂ€; AROABE
mslmuweardosle w aawui faduatesile

7.15.10 ;‘JjLauaﬂm%mm’memﬂ@almmm‘hﬁhaim nABADIYNTLENY
whedle o quéiineunmesiauenalaglidiadmouaiy

7.1.5.11 fidussiaasfisuiinisuivdjeiesivineimugluuuseans
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LGATTHANT S BBET pe LLGTITHT

(srins.adny Yyl (rAadn eeuanegide loowades)  (Fasywdndde qunouil)

o

o
g A / .
aq%a...@.&émmm‘a awa.......;4./,./&{...,..........ﬂﬁ:umi L Wer /24 W

(weLa5.0ma uneine)

ATIINVIUSLEAIHMT

(DunwFseiug ae) (2.ungs@nd TnInedIun)




10

7.2 Wipmenastisnsnivasvaluarinsinasiievsuilanenginanieugunsnl
7.2.1 amé’nméxﬂ"ﬂﬂ Huedodlodmiviinreineiauasussinamosensingldndnnis
Tasuinasmiwuureavaimelfanudugaiameiialasuininimwivilaveanaszd@vniamge
wazihnTTAeTsRnauuEuney Ustnaudnadausng q fed
7211 indadadalasunlanmuuuitiinawainsalunisuenansiszneay
(Uttra High Performance Liquid Chromatograph, UHPLO)
7.2.1.2 wiswnaiawuriinssinaans (Mass Spectrometry Detector)
9ila Triple Quadrupole
7.2.1.3 gamununsvininulazyszutana (Computer and Software)
7.2.2 andnvmuzmanaile
7.22.1 \n38sdnd mimuﬂmﬂ'i_w]LL‘uuﬁﬁm'mmmia’iumi},wﬂaﬁﬂw nau
(Ultra High Performance Liguid Chromatograph, UHPLC) Sidnszneusieil
72211 Truead (LC Pump) Tanuauisd
722111 Whuszuueudugauuy Binary Pump wisa
High Pressure Mixing
722112 Smdadenswhasanelatiuas 2 41l (Solvent
Selection Valve) #iou1nnIn '
7.22.1.13 espriniaufiadslusii (Vacuum Degasser) aniinsn
idarasemelusviazanelilaeldssuugayanie
722114 MIveuwumsnasavasEsiaipdeud (mobile phase
compressibility) 8mlusla |
722115 arnnsaasupuadnuauliedradesds 1300bar
(18,855 psi)
72.2.1.1.6 porsiduususas (pressure pulsation) 1% 71 200ul-
2000ul/min
7.2211.7 anunsauiudnsimsiva (Flow rate range) loluths

oeatten 0.001 84 4.0 Tadansraud WEanienIn

31 112 AN o AITHAT 898

2l £

(zr.05.2%0 YUNEIU (Aaddn a3.uangidy lsuates)
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7.22.1.1.8 amauiissnsilumsaurusasimsiva (Flow accuracy)
19 WIOANI
7.2.2.1.1.9 samuiugilunisemugusnsnsiva (Flow precision)
RSD 0.075% wi3efindn
7.221.1.10 mufiewssweansifey {Gradient composition
accuracy) +/- 0.59% Tutiag 5-959% (200-2000 p/min) ¥3aANT1
7.2.2.1.1.11 arawiugwounsdiey (Gradient composition
precision) 0.15% s¥asn
7.2.211.12 U3uas mixer 350l videtiosndn iaifiuusedvgam
MIYLAsAsY

7.2.2.1.2 duideendiegnauuuanluild (Autosampler)
7.2.2.121 gmnsaussynanldassogwnnauiineslidesndi 2.
fiadans alutleendn 108 v |
7.2.2.1.2.2 anunsaimusliaaansinegielalugiednon 1
fle 5000 lulpsdng
7.22.1.2.3 Ashilenss (Accuracy) 0.5% videtiaenia
7.2.2.1.2.4 smsiashugh (Precission) 1% vied N
722125 Slansanfneieumiii (Carry over TUMIZALUUNATEI
Yiounin 0.001% |
7.2.2.1.2.6 gumsomuaugamailsewite 4°C e 40°C visenineni

72213 Lﬂ%aﬁm‘l}ﬂmqmwgﬁﬂaﬁnﬁ (Thermostatted Column Compartm‘ent)
722131 dawnsamuaugungiiszuing 10°C wilegungivias
fl4 90°C Wapn I,
722132 mﬂmaﬂmm (Accuracy) wazAmINsIETE S (Stablhty)
WesRniiand 0.1°C '

7.2.2.2 wsewmRiakuiingeines {Mass Spectrometry Detector)
%@ Triple Quadrupole
7.22.2.1 Quadrupole #fl #1danseslonay (flters) i sdau (pre)
wazyda (post) WieRnIn
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7.2.2.2.2 Collision Cell Whawwvudlalas 180 aer uazbiiiaud (lens-free)
wiaAnin viiauuwia

7.2.2.2.3 Sy wilessuresnegiliinnnudifialasen (on source)
Tnemsshwilesaueszuy Tune-free lon Optics Fuiaedisennsly |
(sensitivity) Tumsiasizviing vieRndt viaifeunh

72224 3 interface Wuwuu Orifice Waiiussavinmmsindtlessy
iiddanTaua wieRndn Wiedleuwh

7.2.2.2.5 fidau Vacuum Insulation Probe (VIP) sitadlasiupsudouan
nebulizing gas W3RN VTBBULYN

7.2.2.2.6 fisuu ion source Widsn 2 syuu laun Heated Electrospray
lonization (H-ESI), Atmospheric Pressure Chemical lonization (APCI)
7.2.2.2.7 Cone gas fuvin Orifice interface annsauiugamaiigagn 350
ssrwalBed wisRndi

7.22.2.8 Collison cell amrsouiussiuromdsnulsigsgn 75 eV visenni
7.2.2.29 fwsindamnads (mass detector) Wuila Electron multiplier
yiaRA .

7.2.2.2.10 auhsavia Full scan il Q1 uag Q3 Uazilivue Precursor fon
Scan, Product lon Scan, Neutral Loss Scan, Selected Ion Monitoring
(SIM), Multiple Reaction Monitoring {(MRM)

7.2.2.2.11 ansadmseinalalugag 10 8 1250 m/z viseninanin
722212 fiaruenuaiosvesuaa wusiulidiiu 0.1 Da lu 48 49lua
WRORANN '

722213 ferudilumsaumanalfgegadi 20,000 Da/s viogani
7.22.2.14 aula {sensitivity) 189A53LATIZAIBEWLU positive ion
mode 8 S/N srnIwisaminfiu 500,000 sia 1 dwsumaiesisy
reserpine U3aNal 1 pg ¥IoRAMI

7.2.2.2.15 L’amﬁlﬂumimﬁaugﬂwu*umﬁLﬂﬁ:ﬂﬁmﬂ positive ion mode

W necative ion (polarity switching) ldiaan 25 ms wi3asnin WseRni
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722216 Arudalunmsanaliesesidng MAM fariudigeei 600
MRM’s/sec M%aﬁﬂ'i'l | _
7.2.2.2.17 Turbo molecular pump ﬁﬁﬂizﬁw%mv@ﬂqwﬁ 300 AngHe
Tunfivdeganii
7.2.2.2.18 Collison cell gas Huufadessiaadneu (Argon)
7.2.2.2.19 gaumgiivinial lon source ansnsofvualdgan 650 swmnigaded
Wiernin
7.2.2.3 gpemuRumsyinautazysziang (Computer and Software)
72231 Hurerlsananansssinszildiuuunanwiang
LevUSinadinseianniaie
7.2.2.3.2 fig1udaya MRM (Compound Based Scanning, CBS)
72233 Lﬂum‘%aqmuaumiﬁmuﬁﬁ Microprocessor Tiiaussanglsls
N Core i5 3.16 GHz Svihemnudilaitosnin 16 GB RAM i1 Hard Disk
Felwhenuddseetaley 1 T8
7.2.2.3.4 i DVD-CD RW
72235 vanwiluriedunalifesndt 24 i
7.2.2.3.6 Keyboard uag Mouse mmu 1 7m
7.23 aﬂnmﬂivﬂaumﬂmqu '
7.2.3.1 wdestifiahilssiau maqmiwamLLﬂa"luImLﬁmiﬁLuuaam'] 20 AngRaud
$1u 1w
7.232 amnmsgudmiulilums Calibrate 304 Mass Spectrometer S 1 4
7233 ﬂaé’asﬁéi’fm%’ﬁLﬂiwﬁaﬁﬁqaﬂﬁaﬁ'ﬂﬂ 10U 1 Aedul
7.2.3.4 11 UPS LU true online 111n 6 KVA viesnnnit $huau 1 e
7235 iFasiuisonuna (Printer) ST 1 130
7.2.4 Faulauazmsudsziy
7241 Judndasfmibivegaldnunteu
7.2.42 nasulssiu Jauemmaznan

7.2.4.2.1 T 3 YusnlaesiunsUsefunnTugiuanniusTasy
3
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72422 W7 4 uas 5 usnrsTeuuTunINATBinsT1TAUANIDY
TegldsuAneylva |
7.24.3 m‘swaau1Jiuammwmimmwaqmim (Preventive maintenance)
Bav 1 e Hunan 57
7244 {J,’Lauaﬁﬂws‘v‘f’]miﬁﬂﬁg\‘lLﬂ%aaﬁ‘aw%’auqﬂﬂsmﬁﬂiwau waznaaaunisld
suauannsalieldibueteg
7245 thELaua'iﬁmﬁ“lu%’mmmaﬂ'ﬁaamﬁUudauﬁmaum%im uasvAsaRiTinsasuiey
7246 fareavinmsairsevasuniiirsediiufldouaumsnsaldoy
wazufitomidesiuldiosagnies
7.2.4.7 s’il,auamﬂwzﬁmﬁﬂtimmﬁﬂl,gasﬁl,%mfmgﬂaa%auﬂtgm‘il'amﬁ’aﬁmq
dediatigmainmsldau
7.24.8 llﬂii@ﬂ'ﬁl‘?]ﬂ’lmi,auﬂﬂé@ﬂ’ﬁﬂ’%’ixﬁﬂ“ﬁi’]LﬂiB\ﬂ‘lﬂﬂvL@ﬂﬂ‘UﬂLﬁ]u sanlveia
aendanguuuuiUay 1 ga
7.249 maua‘ﬁﬂwvmmlmauw aaum{lﬂmuiﬂaluﬂmﬂﬂmma‘tm PABARIEIATS
Toweariedle a sl Aanuedosdls
7.2.4.10 s:J:Lauaﬁmmsﬁaﬂﬁu’%mﬂm&fwﬁm@iﬂ%’ﬁha’mqma@ﬂa'\qmﬂ%’mum%qﬁa
fu %uéﬁﬂ’e]‘U‘ili‘U@dﬁil:tﬁuﬂi’}ﬂ’ﬂﬂ&ﬂﬁﬁ?’]ﬁﬂﬁ;’m’mﬁ%
7.24.11 flaussianasiosiinsuiuupakesfiwingmiuguuuusenis

AaEnNaTLuL 2

7.3 nsdietinssimsmuarlaveiunndeeniougunanl

7.3.1 ﬂmé’ﬂwwﬁ"qlﬁ

SunfediamginiianuaunsalunasiamviauarUTnngesineig q ludesed

waINUETE 8 Y As, Cd, Pb uas He T gy fu e wieoms Iﬂﬂﬁiaﬂﬂwh‘mﬂ'l‘iﬂ‘i’ﬁ]']GW]QQLLﬁ%

aansonseseilalussauarudadusia wu Tutsdludrududiu (parts per trillion, ppt) lawaAe

wdnnsTauaa (mass) vaslooauressn Auanisfewansu (plasma) Anuanuiadisduiingiziuna

(mass analyzen) n1elaian1igggainne Tnevireusufursufinmesuayiusunsudssuianadeoya

FallrwauBunvaminesdiouasguniniusenousing q mugauAnuaEel

\i
(—/ /d%p \ <
NTTUAT BB

o
55510 O SRRSO

..NTIMI = e A nI3INT3
(56,03, 9%8y yen1eyazd) (A.edTn AT Uz gite lsouates)  (rainfavide qunowi)
3 do. LW 4 B
8380,/ At @ NTIUANT AWDoY NITUNNS BOTD., . AITUNTIUAUAYILNS
(wAp3.gea UneSne) (0.0 S3wus awe) (0. ung58nd InswdIun)

N



1) eFodiereivinalanewindematia 1ICP-MS

2) iesgaanssheddlaesnluii (Autosampler)

3) 5swﬂwﬂmmiﬁﬂhuLLasﬂ‘samama (Software}

732 ANGNEOEIANIE

7321 iestinreiSinalavemingaemadia ICP-MS
7.3.2.1.1 sguunmiiidnassined e (Sample introduction System)
7.3.2.1.1.1 szuugernsegnadunuy Peristaltic pump wiin 12
rollers viseRnd aunsomuAsazUsudassinavesansiiedig
WuaeiordmiuRndenegransazaeliguanlivenndt 4 ane 7
7.3.2.1.1.2 fanwviazassweasieng (Nebutizer) Wiuuy
Glass Concentric nebulizer #30Rn
732113 funasnnilnayoaswesaseiog (Spray Chamber)
Vaaui awnsamuatgamaiils mesyuy Peltier
7.3.2.1.2 szuuwadun {(Plasma)

73.2.1.2.1 fuvdsriiaafuauding (RF Generator) Wy
solidkstate wiaifiauwi asnsauiundeuldmaus 500 - 1500
TaRvRen NN _
7.3.2.1,2.2 auwangin (Torch) ﬁﬂmﬂi'aqﬁﬁmmmumu #@nn
USudumidameszuuaaufiames uazanunsauSudumisiaiuu
fnlui® (automatic alignment) iouanlalumsnsieiiage

gegn (Maximum sensitivity) uaranassumuTile polyatomic T

[

mﬁaﬁa&aﬁqm {Minimum polyatomic interferences)
7.3.2.1.2.3 entnsaaruainitakasiuneasiadniuieg
syuuABNiING:

7.3.2.1.3 syuumuntmsiviaveafing (Gas control)
7.3.2.1.3.1 au13naduausnsImsiviaved Plasma, Auitary s
Nebulizer gas lfnehadasy fusyuuraufinmes

7.3.2.1.5.2 gnansausudnsmslvawed Plasma Gas, Nebulizer

Gas oy Auxiliary Gas Jtat
7,/ \ N

RAFEE ﬂ’ﬁ EN‘EJ@ .................................. AN

=
MNUYD.....o fIEIUNTT

(37.03.930y Yeyneyard) (rediin asuandite lsouafes  (Aasvndvids qunewii)

y / .
ate. 4"‘7" % nawnTy st NTTUMT B8 Foh
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(We.;3.8 308 y1a5nd) (®.ur TTzWus mua) (2.uUn.g3ANA NIRRT UA)
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7.3.2.1.4 syuunanedunesing (Plasma interface)
73.2.1.4.1 Usznaulufesyun Cone ies 2 Tu fie Sample cone
g Skimmer cone |
7.3.2.1.4.2 @ Sample Cone way Skimmer Cone ﬁ’lf\}’mi’ﬂﬂﬁﬁ
ANUVUVNURBNINANT DY |
7.3.2.1.4.3 @1 Sample Cone uag Skimmer Cone #3150000
Waswioieuazsiaeddie lelisumussuugane
nely 7
7.32.1.4.4 fszuuidadasumuidunuy Integrated Collision
Reaction Cell (CRC) Brmadiufiugrufioatufiu Skimmer cone
deldlumatdanisanssunau s Collision was Reaction
mode
7.3.2.1.4.5 MiAeldasau useireBiden Tumsidadesun
732146 mmmmiﬂ%’mﬂﬁE}u*uﬁmaxﬂ%mmaﬁwﬁiﬁuﬂﬁ
fndndesumudieTsuuneniimes

7.3.2.1.5 svuudayegna (Vacuum System)
732151 351}U?j€gmﬂﬂ1ﬂﬂézﬂaﬁﬁw%u 2 wilpe
‘Turbomolecutar pump uag Rotary pump vty
WelviAnagannieldetradusedvam
7321521 Rdtary purnp Wy wila oil-free pump
732153 mmmﬁﬁswqzgmgmﬂ%um’lmﬂé’maé’mﬁﬁ (restart)
deld¥unansemuanseuuiidades

7.3.2.1.6 szuunihdslesau (ion Optics)
732.1.6.1 fssuuthddlesau Wuuuy reflecting ion optics 1%
ms@enuwvesioasuld 90 aemn
732162 szuuthdslosauansnsniiusy (Focus) leoaufiadla
noudhgdniianeinale Ineld parabolic electrostatic field
732163 annsalfunsmernszuuinadloosuldiuuselui
(auto-optimization)

: e\
o . r\/ ]
B 3 PR A33UATT  a3UB

(301613958 Yyneyed) (Feddn asuangide Tsvuadies)

fernne NTTHATILABLRTIUNTI

ot

(wenps.a08 uiedne) (8. B5wvus ay) (@.ungifng AAnsnadduan)
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732,164 dved ion mirror Wussuuiitestunsuudeuld uas
hisfudsmendiwiruaeens (maintenance free)
73.2.1.7 dnfiwseima (Mass analyzer)
7.3.2.1.7.1 Wuslla HD Quadrupole Fag¥iann stainless steel
Wiathetesiunmuuioulussmimfienesisenld
73.2.1.7.2 fenmannsalunsdmdonuiatediasauldlugs 5
amu £4 250 amu #Sen1W¥NI7
7.3.2.1.7.3 enndalunns scan 989 quadrupole Q%ﬁﬂlﬂﬂaﬂﬂ’i’]
5,110 amu/sec -
7.3.2.1.7.4 f3guuan background Aaud Quadrupole oy
doubLe off-axis design ‘ | |
7.3.2.1.8 szuupsiainnaans (Detector)
7.3.2.1.8.1 drunmninlesawdurila Discrete dynode electron
‘multiptier (DDEM) Ly All-digital detector
7.3.2.1.8.2 {414 linear dynamic range ASaUARURY 11 orders
Tneldnsmedalensunuy pulse counting mode Hevun
73.2.1.8.3 aansessAnsanveudaygnn (signal attenuation)
YpaAaEw o aBase LAY ETSORIATTAANO LA e U
SRl
7.3.2.1.9 Uszdvnwlumsngain (Performance}
732.1.9.1 fdssdvdamlumsTasmdudien (115n) IWgealsd
Usenin 1,490 kcps/ppb
7.3.2.1.9.2 1l Doubty-charged ratio 984 Ba2+/Ba Wosni1 3 %
7.3.2.1.9.3 ilAn Oxide ration ¥84 CeO+/Ce+ Wapnin 2%
73.2.1.9.4 fedanal Background 7 5 amu teenin 1 cps
7.3.2.2 \insgmansmetdlasdnlusf® (Autosampler) |
73.2.2.1 amnsolisniuesedirreiUSinalaveindaemete ICP-vS 14
73222 muAuNIIMIIEieRauines AlUsunsudieafuiuieses
TeerFunalavemindnawmeaia ICP-MS |

' 1“/ ngTUAT i '

BB N ATIUNNT  <CGmer= i ASINNT

(3r1.95.950) Yayneyasd) (maafin m.u.aw.@%’a Toowedes)  (Masywdvddy quneaii)

. .
w 4 ,/ o : '
NUD.LL LITIUNT a&%a....‘../f. gV ATIUNTS BTD. TS NITUNALAUIYNTI

@ & aa

(A0 URINY) (munFaeius aniy) (@.unasfnm Tninedium)
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73223 fuaunafiwasuilalulun X, Y wag Z
' 7.32.24 fispuu Rinse Aisssniugunsal lumsgeansazanednaifiedae
Tunsanniafie cary over Tunsaiflegwdamnidudulandeunn
7.3.2.2.5 Sonaldnwusussgniedng Feanunsoussameua 15 mU I
gagmlitioendt 240 fvees |
7.3.23 ssuumuAnnisvinnuuasUszuiana (Software)
73231 WiunsueauARM I TITE A3 83 ICP-MS anunsayaius iy
seuuUFURns Windows 10 18 wéasdedvidgniaamungvune
7.3.2.3:2 g3NSOLEnIsEn UEUBTEUU gas system, plasma systerh,
cooling system W&z vacuum system 14
73,233 gunsouasdnuEmInTeEeUATL AR  BToNATeq (Safety
Intertocks) 91ty ﬂﬁ%"ﬁwa%aﬁzuugmmﬂmﬂ (vacuum chamber) 61
7.3.234 aunsodentd internal standard lannndy 1 wila uazienadln
484 internal standard Timngaudmiuumagsnlnedndass
73235 anansoaisannelunsinset (condition set) fuansnariule
s 1 anme melu method Gesié
7.3.2.3.6 annsanivuaaiandudussnivuinigulunsazsig
Roudasy
7.3.2.3.7 amnsnainensinasgiusiia standard additions 6
73238 aansodafiulasiessinafildanmsiafiedne uasde
Foyaludalusunsudus ¢
7.3.2.4 gunsivseney
73.2.4.1 ﬁml,ﬂ‘%iaﬁﬂauﬁ'amai‘ (Computer)
7.3.2.4.1.1 Huyeraufinaes wieusenm wlufiud uagiund
Adurdadasnelfieiomsnenisiifeniu
7.3.2.4.1.2 SvieUszanananany (CPU) Litaends intel Core-i7
R adyannuniiniuiiugu lddesndt 2.5 GHz
7.32.4.1.3 fvheeadwan RaM) wila DDRE vuwbitiosndi 8 GB

732614 Smhedaduieya (Hard disk) wwwennugitieendt 1 T8

G ATTUATT  AUD i NTTHNNT OB T ATIUNT

(5703958 YamMeyatd) (@edtn asuanadife lsowades)  (Aatywanidy qunouda)

ATINATILAELAYTUNG

W S oo &

(mFa5.gme U1eEng) (0.un 35w awle) (e.ungsrna 33nTnediuan)
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732415 ivadwiudeurenunsaimeenleseneuine Port USB
732416 fanmuanwa (Monitor) wuwiliifiaends 21 i
73.2.4.2 \pFesRuisamsiiassyt (Printen)
752,43 Wiounieiedinaailiason
7.3.243.1 Sudeiiilaedulalasan Magnetron egiies 2 ¢
uaglihdshilessailigealitosndn 1,900 Tad
7.3.2.4.3.2 vssqvaendonans (Vessel) AmafLULD Aot aY
{top loading) A
732433 fuesodilanuunueis dladoanduing (swiveling id)
73.2.4.3.4 yamuamavinuusnesnaniaiadesiiatioatums
duiaiunsauaeldan
7.3.2.4.3.5 YAAUANUID0LARAHALAZAIUANAITH 1Y
WUy Touch Screen
732436 fsvuupnaiawieveuaugamndiuviade
7.3.2.83.7 mmmuﬁwaama'é.awmlajﬁaEJﬂi'] 60 danT
Iigeanlitiosndn 12 viaen
7.3.2.4.4 wissdrzealdiln UPS auim 10 KA d1wfuirdas ICP MS
f1uan 1 iades |
7.32.4.5 fiwerineu (99.995 %) wiauds S1uau 4 i
7.3.2.4.6 iegaansd w3y Internat standard 113w 1 ufie
7.3.2.4.7 BN30LALUAT OIS Fdasninsed S 1 e
73248 dsavananIgIu Internal standard Funu 1 mm
73.2.4.9 Sample Cone annaniimumsrinadeu Sy 1.5
7.3.2.4.10 Skimmer Cone fivhanTaniivumsfiansou S1u 1 3u
7325 Aeuludun
73251 Wurdsfasilniiliregnlimantou
7.3.2.5.2 mMysudsziu dlauenamazied

7.3.2.5.2.1 Tu 3 Yusnleeriumsussiunniudiuiuanniuesieiu

e

R S AFIUANS  B9Y9... ATIUMNGT G e ASTUNS

(3e.m3.9%0y Yayneyard) (reain avwangife lsawedes)  (FasviavEde qunewi)

o 4 /i ‘[\n/ al
RTEIN 8 o ATIUMT BB e ATUNT BWD...

(e o134 3P8 UENY) (o.um Baeiius ase) (B.ungANR TAnswadduan)
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73.252.2 W 4 way 5 Wmsdasummnnieiedinitig
unnsed laeliisauenezlng
732,53 sradeulsEAniammvinnuoasied (Preventive
maintenance) ez 1 ady e 59
73254 Qxﬁuaiwmwﬁ'\m‘s@mx\ﬂLﬂ%qﬁaw%famqﬂﬂmiﬂimu e
yageums anuauanssldaulmiungd |
73255 plimuammﬁlu%’mawam'ﬁaamﬁE;Uﬁaua*'mamﬂ%"m Lgavagﬂﬂ%'{a
finsaouiisu
7.3.2.5.6 Q’Lauaﬂmwﬁﬂmiaw%mLLasaaumﬂ%m%ﬂﬁﬁ’u A ERMF
aussriruasdtlyidesduldesagnies
73,257 faupnaasioditamedauasdilloangaosneuiiomdoadds
sine dlaidatlapmanasldan |
73.258 figiennsléan Ll;av@jﬁamimwiﬂwmiawa Baadalau
TaanenveuaandanguiuugUias 14
7.3.2.59 feuesmazisadieusy gaumsldmilaghiaelidwlag
maamegmsldnuveasiadiio @i Rasaedodie
7.3.25.10 fiaesmagiediuimslaglifarldanelag saenorgmsld
suedodls o guiflnoummesiauenainglisiiaduiunts
732511 flaueaiin1azaosiin1Td vl wingrnmgULuy

FNTAUDNFITUUY 2

7.4 wiswhdlasulanswiuasnlnsfines vlaviudanenging
7.4.1 Arudnunsily
Hundediineinaaswuuiseiianiuidamensinaniouynatadodednluda
(Gas chromatoeraph and Mass Spectrometer) W%ﬂuqﬂﬂifi 1 e Ussneusag
7.4.1.1 edpaufalasanlangiv (Gas Chromatograph) 15U 1 49
7.4.1.2 wispsaereUalasiines (Mass Spectrometer) wuuviuillanionsina

(Triple Quadrupole) T 1 49

7413 ehuﬁwawﬁ@i@w 1 %4

LIS ﬁﬂ%ﬁ] RPN I A 1 B 3

SR G ATIUATS

a

awa....dmr,g,,é AT AT.... L G“/ .......... nssumT aste. o .
oy

(uPL.A5.0298 UeSNE) (2.um Bsvus ae) (8.UW.Z3FNG TIRTMIATUAT)

(37.99.250) Yeynieyatd) (meddn eswanegide lsawetes)  (eoasymBvddy qunowi)
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7.4.1.4 wiawoniaweslituindyanansdunauasmstiufindsya (Data
Processor)
7.4.2 AMENWLTIRNIZ wiafinssiinaasuuufesiioniudamensnanieuyadn
Fregssu 1 n neanden dil ’
74.2.1 wnwfalrsinlangm (Gas Chromatograph) 4721 1 ga Ysznaudae
74211 ﬁqrﬂ%aql,rﬁaiﬂiu'rimﬂﬂw
7.4.2.1.1.1 Puiadewfalasuilnnsmannsoniugunsiinu
spszuuaniames _
7.4.2.1.12 fuafosodnfuasmimeiflneszuy LAN (Local
Area Network) Wiaazmnlumsldau
7.4.2.1.1.3 annsadiuguvgidiudaans (njection Ports)

dnrmunugamgfinedin] (Cotumn Oven) LLaxa"mr?f'ﬁ’@r (Detector}

Siaansaiing Lraaafrmimmam'm'rﬂwa VIR ILAUTBAN Y
¥94m150 psi uas daldaeiBan 0.001 psi vi3eRndy

7.4.2.1.2 favamiuussgaeduil (Column Oven)
7.421.2.1 annsoscgamgil daud ¢ ssnwaamile
anumgfiviastie 450 ernwaiiiea viianiend
7.42.1.22 awnsasaaunsuaamaiild 24 sedu (Temperature
Program Ramps) - |
742123 mmsmwuammu (Temperature ramp rate) 16 120
aenaliadou? vizennaii

7.42.1.3 dndmiudaansinegns (Injection Port)
7.4.2.1.3.1 Huuuu split/Splitiess Taganunseldiu Capillary
Column Hausana 0.1-0.53 Tiaduwmslél
742132 wunsodueamaildita 450 ssneaidied wiesnnnd
7.4.2.1.33 fisvuuarvaunisinaveaniiadang (Caner Gas)
wuuddnnselind
7.4.2.1.3.4 anansanasn Split ratio 684 10,000 #o 1 yiewnniy

LATINT EN"U’Q SUTOUPUIRPRRUOORYR & 21 X1 1 I B 4

. NTTN
(3¢.09.95%y yayneyerd) (AN asuawgIte Tsouades)  (AasywAvEdy qunowum)
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(mrﬂ‘;.qua UNsns) (. 1m TeAuS awje) (a.uw.qiﬁﬂﬁ RnsneAduni)
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7.4.2.2 wipumaialnslimed (Mass Spectrometer) wuuviUlamenglna

J (Triple Quadrupole) |
7.4.2.2.1 i1 Mass Filter \uuuy Triple Quadrupole
74222 3 Collision Cell {fiuiuy Off axis Curved Coliision Cell 180
M eaLTeE
7.4.2.2.3 1l Detector %:f!uLLUU Extended Dynamic Range (EDR)
Whalieuii
7.4.2.2.4 lon source WUy Inert El Source s Filamén‘c @:
7.4.2.2.5 lon source @nnsovngavgildaaus 100-350 asrusaldd
RONTNAT
7.4.2.2.6 @nanseiasanans Mass range vildluaas 10-1,200 m/z
HIDNTHNT
7.4.2.2.7 @3n3am1 Scan rate 1§ 20,000 amu/sec WISHINAN
7.4.2.2.8 gansayn MRM speed 161 500 Transition/sec #583nnaid
7.0.2.29 MIVAEIUAIDL FuNTaVT sensitivity WUy El MRM Taesaans
100 fg of Octafluorcnaphthalene {OFN) 1 lalasamns 16 Signal to noise
ratio 75,000:1 ¥auInn |
7.4.2.2.10  Turbo molecular pump WuiAIuANTZ UL MATLIA
400 BRTHeINH WIBINNT
7.4.2.2.11 @wnsevin auto tune LLax manual tune o

. 74,23 ypdeasineg enlulii o 1.9
74231 SEUUMTARENTFRE LTI (Auto Li qu1d injection)
74232 souiuinfiotisiausinnn 1 HL, 2 ], 5 JUL, 10 JL, 100
UL 38 250 ML
7.4.23.3 gunsanenaansaisduldeaies 2 1in
74234 ﬁiswmiﬁwﬁqmmazmmLﬁ'ﬁuLLasmmia’mmﬂUﬁqﬁuﬁ'\
vangamiudnaienuazendi@ale 2 v

7.4.2.35 annsavihmsasla 2 inlets (Dual injector ports)

74236 am@ duplicate mode ¢l

awa LAEHANS awa ﬂi‘illﬂﬁ

.GYEEUANT
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7.4.2.4 winsmeniamesliiufindygunsinauaynstuiinteya (Data
Processor) dnwannslfamiily
7.4.24.1 L‘ﬁULﬂ%E}ﬁ‘Lj’isu'}aNﬁﬂ’ﬁﬂﬁﬁLﬁ‘j’]z‘wﬂlﬁﬂs\‘}LLUUF}EMJ‘!’]WEJLF}’S'IS‘IE
uasBnaAiemsiainedes
7.4.2.4.2 fissuundsdaya (Library Search) &wu Match Mass Spectrum
- YssEnIEeg iU NIST Mass Spectrum Library L’Jaf“ﬁ’uﬁﬁﬂ
7.4.2.4.3 gndoya MRM 19uCompound Base Scanning
(CBS Database) aghatias 2,000 Transitions iiermnuazaantumsad
BhlarRlGratall
7.4.2.4.4 Juiniasnaugunisvinauiidl Micoprocessor Alanssous
Talgiirin Core 5 3.16 GHz Simhearwdiliifesnd 16 GB RAM & Hard
Disk ?jéﬁwmammﬁwﬁﬁma&iﬂﬁﬁaa 178
7.4245 1 DVD-CD RW
74246 ssambusiiadonn 24§ wWounn
7.4.2.4.7 wllufasiuaz Optical mouse Sy 1 40
7.4.3 gunsalusznaunisldey
7.4.3.1 gunsaithgeinyniasiu GC START KIT d1uau 1 0
7.43.2 ufaddus waziiaansnou wionda way tnevinennud 3 1 4n
7.4.3.3 4m Gas Clean Filter 1 1 Y9
7.4.3.4 Capillary Columns %ila DB-5MS s1uau 1 s
7435 Liner S1u3u 10 T4
7.43.6 Filament $1u 2 Fu
7437 iwdesdseasauluin (UPS) mnm 6 KVA S1umu 1 eifeq
7.4.3.8 \iosiniig S 1 eeq
7.4.4 Reuledus
7.44.1 Lﬂuwﬁmﬁmm‘lﬁﬁﬁiﬁiLﬂagﬂ‘lﬁmumﬁau
7.64.2 ms¥ulsiy Jauesianagios
7442173 ?JuﬁﬂimEmumaﬂaxﬁ’um%uéauﬁuam'?umw%’U
aas‘%’a...............r NFTUAT BT,

SUUPRRUON - £ X 1 ) [AEEE iy

(se1.m3.930y Yoyneyard) (maddn asuangdde lsowalies)  (Easymdnide qureain)
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‘ =4 = o | ‘o a
7.4.4.2.2 Tullil 4 uas 5 Vinsdenusvmniasediniggngm
unwsas nelisauenezivg
o o o =4 .

7.4.4.3 psredoulizBvEnmnisiuuouaied (Preventive
maintenance) Taz 1 A3e Wuna1 51

& o = 5 d‘ 2 L3
7444 frvenemzyiniirnusiesliendauguniniussneu uasveseu
nslifausuansalionlfiluatied

W an  as : = i | - Y da
7.4.4.5 Javenaiiiuiusesandeuifisunoudweuaios uasna3anll

- m3deuiiey
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