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TWABIATMNUAAUANBUZIANZ

wrsesdionadaunmusuiulans (ICP-MS)

uEnwuzal

HueSesiianaaaumyiualane (Inductively Coupled Plasma Mass Spectrometry

@

L ICP-MS) @ wmiunadauynaiiauarUSinuvessumatgvialuianisdiu dsefuanududy
wilsdanluddmidiu (ppt) lavordondnnsimBinanszgdentavewsigiifesnsvaaoy
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1. ndesflovaasumuinalany (ICP-MS) Uszneusiy
1.1 dwiloumsiiogn dnndnuugdiel
- %mq}mms (Peristaltic Purnp) ff uaudesgn litfeundn 3 dee fanusousy
wazeuauasnslumsgadeansle
- fviuarenIans (Nebulizer) ¥11ene Quartz w3awanadnyiln Perfluoro alkoxy
(PFA) wiowanafnaila Polyether ether ketone (PEEK) %3a@na iluwuy
Concentric ¥38AnT
- ffnuenIuINaL099ans (Spray Chamber) ¥16ie Quartz wiadni Wuuuy
Cyclonic W38 Double pass ¥3oin1 ianansnruauguuaiils
1.2 dwmuflawatan daudnwos ai
- puwanail (Plasma Torch) ¥ene Quartz w5aAna1 awnsauiumumuala
Lsitfpenin 3 unu lalpednlugf
- st uilinaduaiuiing (Radio Frequency Generator) anunsariiauag
danAuAILAT 27 wneidSad (MHz) wie 40 wnetdsnd (MH2) 18 uasaninsn
UiuAmdsenlaihlddeus 500 S 1,600 Jad wionirenda

- SEUUAWATENT ABNTAAIVANMIBIATOINONTIADS
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dhuusnleseu Tnadnumedeil

- nsasusnlopeu Usenause Sample Cone wag Skimmer Cone vighsfiniia
(Nickel) w3 ¥anfifnii

- ﬁ%uﬁﬁquymﬂ‘nﬁﬂ Turbo molecular pump Wag Roughing pump %38 Rotary
pump

- fsruundndgnsuniu (Background) :

_ fsruurandasuniun1snaaoy (Polyatomic Interference)  Lawgiaaiiinadia
Collision Mode uay Reaction Mode

dvdinsming dnnudnuusdl

- mswseraunuy Quadrupole w3adnI

- amnsodenteasulddous 4 amu fs 260 amu wiandranin

- fennudalumsiesiziina (Scan Mass) Iilivfosnds 3000 amu/s

AunTIINdY N ﬁamé’wmzﬁaﬁ

- e iadnn iunuy Electron Multiplier Detector #3efnd1 fianusavyny
dyrunsaaialalitssnda 9 @y (Order) wiauinndn

- amnsonsaiaduaaliieuuy Analog mode wag Pulse mode

: mmsa‘imswﬁsms&a‘tﬂﬁ 9 As, Ba, Cd, Cr, Fe, Hg, Ni, Pb, Se, Mn, Cu
Tafasiien Detection Limit (DL) Taitiu 0.1 ppb Tu Mode il

- fifmsrdruves CeO'/Ce” Lty 0.025 win 2.5%

- fidwsnduues Ce’ /Ce” wdo Ba®/Ba" litfiu 0.03 w30 3%

- fiendryausunau (Background) Tiiiu 2 cps lu Mode flal4ifine

- gansoimseisinane 10 lnglvandyyumsioda (Sensitivity) i
1) wasyaey (Atomic Mass) aglugae 7 - 9 Tandynrunsiaialdlitoondn

3 Mcps/ppm
2) wnaermeu (AtomicMass) aglugae 89 - 115 Sandynrunsivialabitesnd
50 Mcps/ppm

3) w1aeumay (Atomic Mass) aglutaa 205 - 238 Hedyy unsaialdliioona

40 Mcps/ppm
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Ustndndnldsunsiusewnuninsgiu 1SO 9001 wisumsgruduiiiisuwi

1.4 :
o o <

9 v ) & ' v @ =t
Funusesdamuarinduaiesiiorq waslusunsunldlumsussnanateya Tuiinua

foya muauuardnuaiasdionadesumuiinalany (ICP-MS) Usznaudiu

31

33

paufaned S 2 1n Sradnuasdal

- wihsyszananana (CPU) wiia Intel Xeon w3aAnT1

- asalunisuszananalideunin 3.0 GHz

- MHEAINTIEI599 (RAM) wuv DDR3 litounii 4 GB

- wiheanusvan (Hard Disk) livesnin 500 GB

- 31 DVD RW Drive wazil USB port Litfosndn 4 41 (Port)
~ Qeammuuy LED sunalivenndt 22 i

- wiuRuruazuind

- fsguuUfuinng Window 7 w3edni
TWsunsunsunmes soadulusunsuiigndomudedns Ussnaude
- TusuAsu Microsoft Office 2010 w39fnT

- Wsunsumanlasa

Tusunsumvauuazdnuesoslonagaumuiuialans (CP-MS) Aoudulusuniy

[
fol Qs <3

ﬁgﬂﬁmmuﬁfuﬁm%‘; uaziinudnuuzaall

- gunsomuaumshaureaasellenageuniinalany (CP-mS) wiaugunsel
sovsranaiadlolfiiuadied

C ASORANIANTUEASYUTBIIEUUAN 1A 1l TEUURARaNENN (Plasma
system) 58UV (Gas system) uagszuvaingyaInd (Vacuum system)
Hudu

- amnsonagauladliisderoluile
1) Fsaeumisunasgiuwuunipuen (External Calibration)
2) Fduarsunsginludiedne (Standard Addition)

3) 3%ns3evnemeansiolelny (sotope ratios)

_ @50 Upgrade Tusunsulsiviesndt 3 U lnglidudnldanglag viadu
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37
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- = - 3 0 i v 4 o o
ASDINUNNE (Color Laser Printer) 97U 1 1AT9Y WIUMUNHUWAITDY 9107
Laidaendt 6 9

1Apedsaalwil (UPS with Stabilizer) sunalitiosnin 1 KVA $1uau 1 edes

&

Lﬂ'%'aq@,mfdﬂamse‘ﬁaé’lsé’ﬂuﬁﬁ (Auto Sampler) 312 1 40 TAudn vzl
a @ f O ' v & Vv )

- fioussyiede (Sample Tray) @wisoussgvaeadiegislanisazhitsenin
80 MBEN 11U 2 YA

- @nInldeanansiiym Autosampler w3aiduATos ICP-MS 16 wazvinarwazein
Taonlula

- vasasgadaunliiuesonsane Ua snuliileenin 500 vaem waz

nasnarsazatensgIuwsauta dulidesndt 100 vase

\PSBIREAIBELULUMAY (Digestion Block) 911U 1 ya dinndnuaedsil

e <al ' 3 o] < 9 ' - <
- gwnseuSugumgiildlugig 30 °C e 450 °C viandrand uazanusaifiveamnd
Taassazliiiiin 1°C Sanumandaunsonugnaeusiug luiu =2 °C lng

wananaidudnavind

- ansoldiunasntauilouune 100 Naddns waztaudingnlinsiazlitasnii

40 fAey19

- annsadalusunsunistaslalivdssnii 20 Wsunsy

~ =

- fisyvudansyinnudnluld Wegamplianiufinvus

Y \Y

 vanndau@iay19uin Volumetric Tube UM 100 Haddns 1urulitsenia

120 viaen
- dintivdnsutaatunisideniiyuuse Swalidesndn 1,000 ndy
- inavaengensiiatng (Tube Rack) Suawlitiosnin 10 &u
- wiesTufimes duiuiasumgiivazgeedadny 9w 1 o laeiluiuses

o

namsaEoULiBy (Calibrate) figamadl 20 °C , 60 °C wag 105 °C 9mmidpa

u

#lasusasunsg iy ISO/IEC 17025
i3aavimindu (Chiller) $1uru 1 4n Hnndnuaw Yt
- aunsomuegaumgiililugie -10 °C s 40 °C viandhand uavdirauiatios

vogamndl (Temperature Stability) laiifiu +0.1°C
- ssuuiwasiusosiisnsinsivagian (Maximum Pump Flow) hitfosn

13 An5/uni uaziluseiugean (Maximum Pump Pressure) laitioandt 90 PS|
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' 1%
H &5

3.9 w3aansaniuTav’ (Deionized Filter) S1u7u 1 9n LAuanvuza
- fidasimswamitlidesnin 0.8 dns/undl TneipdesdaanananugAnad Y
el laitiopndn 18.2 MQ-cm 7 25°C
- fivaeadansihlown (UV) dWoaaUSunuansdunidaiuouimmn (TOC)
- SufiuthuuuiiFenih suaeliivtiosndn 10 8w
3.10 3psingamgiivarmuAudnivg (Thermo - Hygro Meter) finaudnuedil
- aseTrgamgiililugag -10 fie 70 °C viandrendy Tmefidnawgndes (Accuracy)
aaaadouliiiu 0.5 °C 1 25 °C
- ansndarafuduivglalurie 10% RH Fe 90% RH wianirand Tngiien
AgNSDI (Accuracy) Aamadanlsiiiy +2 % RH
- fidmnuaziden (Resolution) vasguuaiilitiu 0.1 °C wasaududusivdlidiy
0.1% RH

- annsovuiindeyaliludieiaalalivaundn 10,000 fagrs

- illuSuseaanisaauiiivu (Calibrate) 9eunadiii 24.0 °C | 25.0 °C uay 26.0 °C

v

& a e ed ' v o
ANUYUFURMGN 50 %RH |, 60 %RH wae 70%RH MNMIIBUTLESUNSSUSDs
umsgu ISO/IEC 17025

3.11 Unlmdnlusid (Automatic Pipette) § 3 wuinq az 1 du nndusipaiilususama
<t . o a ° s k4
nMsaouiiBy (Calibrate) AUTINATAT nA1 wavgs mﬂwu'ssmuﬁlmusaammﬁm
ISO/IEC 17025 flvwmnuasaudnuaissail
- Ywmaum 0.1 Taddns amnsausulsunsiensus 10-100 lulasdas wSanienin

- Uwmauin 1 Jad8ns anunsausudsunslanaus 100-1,000 Tulasans wieniania

- Yidawune 5 Dadans anwsodsudiumslanaua 1,000-5,000 lulasdns wSanitenin

=

- duvilugngu (Piston) uazianiiy (Ejecter) vhdaetanlastunisiansouves
a5iail

- U (Tip) mumaglaitiosndn 500 §u wouiineliun (Bench-top Rack) $1uau 1 §u
waznassldivusiazauin

312 Lﬂ?aaﬂmﬂ’nu%u (Dehumidifier) anunsogaanuiulaliiosnin 17 das/u

/ ' ‘
\‘3“‘\\ Gk
YRNST
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3.13 sruugmemedy (Exhaust Hood System) Yidsauaulaa afa weAnin 1w

1 949

A

3.14 fMedwmsuldiuinsiasiionaaaumySuulavs (ICP-MS) Sl

1) frwansneu (Wisamie) vunenrmgvieazlifesndn 7 gnuiariuns S1uau 10 e

‘{\l Vv

fienmudauslivesni 99.999 % duanseardndauiavu (Gas Purifier) niou

YaIUSuAIAL (Regulator) wils Stainless Diaphragm $1uau 3 4n svuU

(Y

vodsneinvauauad afa wieudule - Ua 1nAsadatieund e e

wazdissuvadudeiednlulf (Manifold) 1w 1 ya (fe 5 &)

v o

freBidoudmivlilussuuidadesumudae Collision Mode warwavioas

&

hifesndt 1.5 gnuaains $wau 2 vie fiarwudansitesndn 99.999 %
waz/mieialalasiou  way/vie fafiny  wav/vde Musondiou dwdy
THlussuuidadesuniudae Reaction Mode WInANieaslutsenin
1.5 gnuiedims Snufhwuiinas 1 vie firmuiqvlitesnit 99.99 %
Fafnuilddesliyansesdndaiovy (Gas Purifier) wieuyamuiusudy
(Resulator) ¥lin Stainless Diaphragm ssuuvipaIfineyiseauauag afa Wiy
1&Un - Un Pniisadafaanieiadies Tnavefesoufuly Safety Cabinet
ECIT ATTRChr \
3.15 saiuviee awnsalduviefwuninaliteendt 7 gnuianmsle Siuau 1 Ay
3.16 sofuanauag 3 Juuuuiide S1uu 2 Ay
3.17 rdwiunaadasionageumuiualans (ICP-MS) $1uiu 1 f uaslfzaouiinmes
Sy 2 ¢ wionihadmdulfvaouiamad S 4
3,18 1p30ed 5091 (UPS with Stabilizer) %iia True Online w3afni1 vualsitiosnia
10 KVA wazannsadsedlihlildiunissionaasumuiuinlany (1CP-MS)
Inhitdasni 30 ui uavmesliszuutesiu Over Load Short Circuit uay
- Suree Protection ' i
3.19 1hsfunaeau (Vacuum Pump Oil) idrainssdssme Usinashitesnsn 4 das

3.20 viaeawarainwiaunUa aute 15 Jadans war 50 Dadans s1ulussvaslitesnin

500 ¥a09 wazvIanatannwuia PE Unnuaunsauenla vuie 250 Haddns 970y

lyisunin 250 Tu

P

ko
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3.21 gunsniirdpsdiad miutigednuiaies S1unu 1 an
3.22 nsalum3a (Tracemetal grade 38 Ultrapur grade) USunaslaiiesnin 2 dns uay
nsalum3a (AR erade) Usumshidssnin 10 dns
3.23 MsagatoNInsg sesdegmsitaulidesndn 1 7 tudueuamadu idi
1) avsasaneannsgudmiuliudanies Usinaslitesnd 1 das
2) ansazaneumsgiunay (Multielement Standard) lngatnstassoaUsznousiy
519 As, Ba, Cd, Cr, Fe, Hg, Ni, Pb, Se, Mn, Cu AULTNTY 10 ppm USuns
Taioandn 500 faddns Feamnsaasunduldis NIST $1uau 2 Bve
3) asarateuInsgIusla Standard Reference Material Trace element in water
AIIINTFIU T
3.24 a¢lwddnsas ¥
1) wvianseni (Cartridge) S 1 49
2) uHunsaah (Post Filter) wuaalaiiiu 0.2 luaseu $1uau 3 ueiu
3) awRANEdmMTUAAMBENS @TUNTEIU WagsrUIeNnfa STutueteas
laitdpundn 60 1du
4) auwanaxin (Plasma Torch) $11au 6 U
5) shuenlooeu Sample Cone way Skimmer Cone 31UIUBENNAY 2 fu
6) fnuazepdans (Nebulizer) 977 1 Fu
7) &’vﬁmwﬂmmﬂaeamms (Spray Chamber) 377U 1 Fu
3.25 gilamslduuazinssdnveseniiunwineuaznwdangs luglienatsuay CO
9gwaz 1 90
4. wiassievadeumusinalany (ICP-MS) uazadediianneg anunsaldiulvih 220 lav
50 leiia 16
5. yosdsweudaaduveslnd Sslidumsldamuineu uaxcg”mtm’fmﬁm’f'mﬁwﬁmnu%ﬁw

e o 4 9 - v v v v v
Afaudsmganis Wemnsineusudminives nua. awannsaldaulagnaes

pgn9lUsEANTAW
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6. Hunesasiuuseiuguamaies sgnles 2 U Tuaniunsiaiy muluginadang

JrdaevinIsnsIvaauUsEANE AN SYIuaAI e wiauduiinseazidun

msnsradaundsliduing nun. Sumsu vnsvey 6 Wou winindindevny

Sudlpsnnnsideuund fuesenhnidenusnusloviendoulilmilaslifnyadila

v

9@y

See

Uiemessintidesusaaansmsiluiunusminamasosioneaoumyiinalany (1CP-MS)

MnUSEnEnaalagns

FRFREHHXN AR KRR RERAR KA KR RAN XL X RHARNRHNEER XN HHK

nasauAsAUA I

msUszldugingg

R
R
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wazdsadanivuaaudnuuziane
w3aeinardunse - anvialflukasufvinas
(BENCHTOP pH METER)

AuANYNETlY

WHueSes¥ammuidunsa - s (oH) mv ORP uwazgumpivesasazarsluniondieniu
dwmiulvluiesujiing
AuANYUIaNIY

L. ¥dadn pH mv uazgamgiseaduiindeiudwmiuldiuhussn dau ore sy

WanReItumausnmanAle

v

gawanunsolunisin sl

N

21 pHlutaa -2.000 e +19.999 uientrandn Terrrmgndes (Accuracy)
L + 0.002 pH
22 mVIude - 1,999.9 fa +1,999.9 niantrania fienAugnaes (Accuracy)
LAy + 0.2 mv
23 gaumall Tugas - 5°C 8+ 105 °C wdontunia fifAugnses (Accuracy)
Ty + 1.0 °C
3. uansanyinduduaulwiweaiutaiy uazunvAUNTURgMuniaTes
4. Tsunsuprurdmiuliuedosdnlul® (Automatic Buffer Calibration) @3nsa
YSualaliviesnin 5 an uasmmsmﬁanﬂs”uﬁammuﬁé‘lﬁmuﬁmumw
5. msiaf pH aunsadonsumamuaziden (Resolution) Walitasnii 3 sumus
waransanedoununImuedianinsald Tneuansan % slope visor mv w3e
Tdygutoauiouuumingg
6. fisvuunsIvdBuIATes (Self Diagnostic Test) Lﬁ'amnaaummgnﬁaqms‘l«z‘s’mwaa
Fumdedldogresing wiedldgydnuaivumiiee lunsdnisviruvensdesiiaung
7. fiszuuvalwegungil (Temperature Compensation) awnsaldléiuuuyiudnes
(Manual) uazuuudnlui@ (nseiiseiu ATC Probe)

<4 <~

o d aw ' o o A Vg v ' ' v v
8. muAseuidyy AR n3diAn pH A tielvgldanuannsague pH lagniea

u o o Vv L. ] ' [y ] <4 & ar s v L
9. S AILATINIAIYIAANNUADATITNANIDUYDIAITLAY LLazwumwu‘nuauwwé‘lﬂqma 85%

< L 'o’ <4 v d‘ v /
wiolesiunhdudnaiadldnunasgu IP5a %}'



10.

11.
12.

13.

14.

15.

16.

17.

18.
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- - - a v u ‘4 Vv v - « A
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