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wandyndeninuanuansusanIy

vr3eslionadaunmivsuinlans (ICP-MS)

amanyuzialy

WumSestionnaaumuSunadans (Inductively Coupled Plasma Mass Spectrometry

~ o v ot

L ICP-MS) dwsunageuynaiiauasuSunuwesssmansetialunandisaiu Aseauanududu
wilsdnludududn (ppt) Tnverdiovdnnsinvinanssqiennavessmiifosnsmaaen
Faarldoninounananifigumgiige Wasuanmansiesnannasasaruitilossy 1
vnsayatauimalaneunasmatiug musunmsinuteneuinmed

AUANYUZIANY

1. wiasilanaasumuSinalans (ICP-MS) Ussnaudae
1.1 duitloumsiogn Tnndnuuedd
- %mﬂmms (Peristaltic Pump) ddwinugesa Litfaendn 3 veq fennsausy
warmuauAnTlun1sgaTieansle
- fiuarenIans (Nebulizer) ¥i19e Quartz wiawanadnailn Perfluoro alkoxy
(PFA) w3awanafnaila Polyether ether ketone (PEEK) %3afina iluwuy
Concentric W30ANI |
- fhARLENYUINAED89aNs (Spray Chamber) Y198 Quartz w3eanin iluuuy

=4 3 =

Cyclonic w38 Double pass #38#ni1 fianunsnaruAngumiils
1.2 duniilawataun ﬁ@mﬁm‘;msﬁdﬁ
- auwaiadl (Plasma Torch) ¥fme Quartz ¥3eAn31 @usausumunuala
Lidesnin 3 unu lalnednlulii
- Lmaiqﬁmﬁmﬁ'ummﬁ%mq (Radio Frequency Generator) a1u1sonudauaz
A9mAUANAT 27 WnuiBag (MHZ) w150 40 wnzdsad (MHz) 18 uasannse
U¥uamdeaulvihlddaus 500 e 1,600 Tnd wianirenin

- SEUUANANENN ABNTAMUANMBLATEINDNTILADS

YR

L
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l = @ Qs J
dunenlossy Inudnymsil

nsreusnlonsu Usenoudiy Sample Cone wag Skimmer Cone viegiinifia

(Nickel) waYaniiinin

- ﬁ%uﬁﬁqaggﬂmﬂ‘uﬁﬂ Turbo molecular pump Wag Roughing pump %358 Rotary
pump

- fszuumdndayyinsuniu (Background) :

~ fisyuurdndssuniunisnaasu (Polyatomic Interference)  Tpasnadivailn

Collision Mode ua¥ Reaction Mode

dnAnseina Jaudnuueaad

- annsadeniesoulddus 4 amu §is 260 amu wBATNAN
<t ‘C: - ¢ 1R 4 0

- fianadlunsiessiina (Scan Mass) laliitiaandt 3000 amu/s

ammaiedygnu dnndnuugasl

- shnraiedin oy Electron Multiplier Detector w3adndn Hannsvuny
dyaunsiadalalidesndt 9 @i (Order) wiaunnd

- ansaniedyyulivisuuy Analog mode waz Pulse mode

- gnsniesesgsaluil Ae As, Ba, Cd, Cr, Fe, Hg, Ni, Pb, Se, Mn, Cu
Tnadaeiien Detection Limit (OL) Laitfiu 0.1 ppb Tu Mode Mkl

- figmsnduves CeO'/Ce” laiiiu 0.025 wiD 2.5%
oW ) 2+ +  a 2+ 9 1 a )

- figwsduues Ce’ /Ce’ w30 Ba  /Ba Wilfiu 0.03 %38 3%

<

- fifdyanaisunau (Backeround) ity 2 cps Tu Mode filafl4ig

<

- ansoimseisigane 1 lnglviedygunsiade (Sensitivity) iail

v [

1) waeynay (Atomic Mass) oglutaa 7 - 9 Tedynunsiadaldlidesnis

3 Mcps/ppm

2) 1napEaoN (Atomic'Mass) aglutae 89 - 115 fiadyannsreinldlitennia

50 Mcps/ppm

1 e

3) w7apzAoN (Atomic Mass) aglugas 205 - 238 fifn: e ialalitesna

40 Mcps/ppm
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UIwEnanldTuMsTuseImuIAsgIu 1SO 9001 3pNmsgIBUTIEUN

v Yy w . 3 v @ =t
dusdesdanuaziindaaisdioniag uazlusunsuilslunisussnanateya Tufinua

v
foya muauuazdumiaissienageumuinalans (CP-MS) Ussnaudy

31

33

I v ar

ABNTIAET 1Y 2 YA TAMANYUZAT

4

2o,

- misgUszanananans (CPU) wila Intel Xeon w3pAnin

- eusitumsdszananalitdosnin 3.0 GHz

- mirgaudrdises (RAM) wuy DDR3 lutlesndt 4 GB

- wsausvan (Hard Disk) Litieundn 500 GB

- §1 DVD RW Drive wazil USB port ‘lﬁﬁ'aaﬂ’i’l 4 993 (Port)

- goamuuy LED wnaliesndt 22 i

- utluRnuasid '

- fisyuuUHURNMS Window 7 w3edni

Tusunsunsuinnes sondulusunsufignaiesmudvdns Ussnaudy

- Tusunsy Microsoft Office 2010 #3afin

- Tsunsudnlada

TUsunsnmuauuazdanuedodonageumyimadans (CP-MS) Aondulusunsu

ﬁgﬂé)’mmuém%mé wazilnn nun il

- awnsamuaumsvhnursaaiaddienaseumUiuinlans (ICP-mS) wisugunsol
sovsvanaiaalioldiiuedied

| gansouansanTusM LT uTsneg 1 wu szuugamatan (Plasma
systern) TrUUAN® (Gas system)  Uagszuuaiequa N (Vacuum system)
Wusi

- aunsonaaauladliTiduieluils
1) FBasurisunmsgruiuunisuen (External Calibration)
2) AFiRuarsnnigludieyie (Standard Addition)
3) 38n1svdevnemeansielylny (Isotope ratios)

[V 1

- a1unsa Upsrade Tsunsulitiosnds 3 U laglidurlddialag iy
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35
36

37
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LA30eREAIBEUUMAY (Digestion Block) 31U 1 e dinndnuaisdiedl
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w3neRiuvisa (Color Laser Printer) $9uau 1 1n3es wiauwilnfianidses sy

laitpendn 6 Y

\3nsdsadlwdin (UPS with Stabilizer) vunabitfosnin 1 KVA dmiu 1 edas

i3aaganeansiantnednlulfi (Auto Sampler) S 1 ¥a Handnuusdil

- fionaussaiieens (Sample Tray) @nansnussgvaeadegslsadaslitioonin
80 79819 1Y 2 YA

- aunsnideansansiian Autosampler vi3efiiaindos ICP-MS I¢ uagyitanuayan
Lednlusii

~ waensetmadeuiiidtuiniomiautniln Sunliiiosnia 500 vaon uay
waspasazateansgIunioul e Yaulidesniy 100 wase

- aunsausugamgiilalurag 30 °C fia 450 °C w3andhand wazannsaufingamgd
Iindsagliiiu 1°C fmmuminndoundomiugniasusiug litiu £2 °C Tng

wansnaudnavind

- ansoldiunasntauiioenwung 100 Naddns wazgausiatnliasazlitasni

40 ¢

- annsosslusunsumsgasldlivaenit 20 Wsunsu

- fsvuudansvhanudalud@ degnmpiiguiuiidmun

- vaentaufi1ae19tn Volumetric Tube U@ 100 daddns dusulidoenin
120 vigan

- dindwdmsutiostunisidenisuuse Suaulifesndt 1,000 n3u

_ favasntsusinte (Tube Rack) 31nuliteenin 10 du

- weslufimes dwiutneumgiivugdosiiads dau 1 8u laeiiluiuses

namseouLiBy (Calibrate) figamadl 20 °C , 60 °C waz 105 °C M

A1

#lasusoamsgau 1ISO/IEC 17025

w3asviniuiu (Chillen) $1u 1 4n ﬁqmﬁnwmsﬁaﬁ

- annsonuaugamgilalugie -10 °C fis 40 °C videndrendn waglima mnativs
w93gaumnil (Temperature Stability) lifiu +0.1°C

- 3':Uu1fmdatﬁuc?faaﬁ§mwmslwaqaqﬂ (Maximum Pump Flow) litfasnin

13 An5/u¥ wazlluswnigedn (Maximum Pump Pressure) laitlosnan 90 PSI

N

) S
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3.9 m‘%’aansaaﬁm’%qm%{ (Deionized Filter) §7u7u 1 % finmudnuaizdal
- fisnsmsudminlitennin 0.8 Ans/anit lnoirtedeuanIan LA LYY
Trsinlaifosnin 18.2 MQ-cm # 25°C
- Tvaeadanshilean (UY) ieandSuinmsdunidasvawimmn (TOC)
- FafudhuouiRendh vuneliitesnin 10 das

o ar P d o w o« o o 0 &
3.10 1nTYIARUNNNLAEMINYUENNWNDS (Thermo - Hygro Meter) Linuanwuzaeil

t

annsoiagamaiilalugng -10 fa 70 °C wiandrendr Tnefidrmaugnses (Accuracy)

aaeadouliiiin +0.5 °C 71 25 °C |

- annsadarauduinglalurag 10% RH B9 90% RH wianindt Tagiien
AUQNSBY (Accuracy) AamnAavliiiy £2 % RH

- fimnuazden (Resolution) vatgampiilitiu 0.1 °C wazarwdudurimsliiu
0.1% RH

- awmsnﬁuﬁn‘ﬁaga?ﬂuﬁamém‘loﬁ‘mﬁaamfw 10,000 shaga

- filufusewmanisasuliioy (Calibrate) guuniii 24.0 °C | 25.0 °C uaz 26.0 °C

AV

v

A uduimS 50 %RH , 60 %RH waz 70%RH 2 nmineefilaunisiuses
19557 ISO/IEC 17025
3.11 Yumdalwli@ (Automatic Pipette) 11 3 vuin av 1 du yndusioalluiusawa
nsaeuLiiy (Calibrate) MUFuIASAT NAns WAz IMMBNURLFTUsasMTIL
ISO/IEC 17025 ﬁ‘ummasamﬁﬂwmzﬁqﬁ
- Umwunn 0.1 Taddes annsasuudimsidmus 10-100 lulasans wianhania
- Ynvun 1 adans aunsoufuliineslanaus 100-1,000 Tulasans wientana
- FYsun 5 Taddas annsaviuusnsldaaus 1,000-5000 lulasdas wieninenin
- dhuiilugngu (Piston) uasflaniil (Ejecter) vhdoTaglaaiunsinnioures
#191adl
- iU (Tip) wunmaglaitionndt 500 Su wieniinneliun (Bench-top Rack) 417w 1 8y
wagnaesldnvusasaun

312 Lﬂ?m@mmmﬁu (Dehumidifier) mman}ﬂmm%ulé‘lﬁﬁaa 7117 dns/Au
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3.13 szuugaemende (Exhaust Hood System) vihihwaunulaa afia u3BRNIN I

140

< as

314 Fradmiuldiuadealennasumiviunalany (CP-mMS) fifsi
1) Mwerinau (bisauvie) vueanugvisazlivesnin 7 gnuiadiuas 97y 10 vie
firmuiavslaiosnit 99.999 % fiyansearirdndniovu (Gas Purifier) wiou
yauuaudiu (Regulator) vl Stainless Diaphragm 113U 3 4 5¥UU
viedsfavindheaunuiad afia wieundule - Ia nndididefieunieieies

uaziiszuuadudafiednlud® (Manifold) 311U 1 @ (e 5 09)

Py

2) feddvudmiuldlussuuidndesuniume Collision Mode uweIBRYias

~

Tifeundn 1.5 gnuradiuns $1uau 2 vie Sanmuigslitosndt 99.999 %

< n i < [ < -~ ] a o (9
waz/vsafwlalasiou  way/Mse AMeilnuy UaT/vMIe MYesnTiau amsuy
THluszuuidndesuniuiie Reaction Mode  auiaAwgvisaglitosnin

1.5 gnuaefiams Sunufieviieay 1vie Simnuuiarslidesndn 99.99 %

'
@ o

Gamwilddesiiyansosirdadaudevu (Gas Purifier) niaugasiuiuenudu
(Resulator) ¥1ia Stainless Diaphragm szuuviedsfinayidgauauag afa niow

'
IS

Manie - Us 309

LYY <t

madafaunteineios lnaviefeseufulu Safety Cabinet
Fmumioumades '

3.15 saviuviefine annsaduviefrevunalinfesndt 7 gnunaiumsle Sou 1 Ay

3.16 sonduauAuAg 3 Sunuuiide S1unu 2 fu

317 lazdmiunaaissilonadoumusunalang (ICP-MS) S 1 1 uaslfivasuiunal
vy 2 o womiadmdulfeaoufumed S 4 ¢

3,18 1A%oedsadluth (UPS with Stabilizer) wila True Online #3a#ina1 aunalitounin
10 KVA uazannsadrsadluihlildiuindasilonaaaumuunlans (ICP-MS)
elsiesndn 30 Ui wassesdiszuutaenu Over Load Short Circuit way

- Surge Protection . )
3,19 thsiunasiu (Vacuum Pump Oil) Yidhainsnsssme Ysuashitesndt 4 ans
3,20 yasawaraRnwieurla vua 15 Taddns way 50 faddns S1uavedisavhitosnin

500 viaa uarviawarainaia PE Unnuauniaur e auie 250 fiaddns MU

litdpenin 250 Tu

v

i

Sk

o
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3.21 qﬂnstﬂméaai‘aﬁﬁﬁuﬁwqa%’nmm’%m I 1 YA
3.22 nsntumde (Tracemetal grade 138 Ultrapﬁr grade) USumshitieenin 2 805 uay
nsalum3a (AR grade) Ysumshidosnin 10 ans
3.23 a3asaneNInsIu foelongnsiielsivosndn 17 TudausSumsiadu fided
1) ansaranesnasgudamiUUTUAIe3es Wnasliesndt 1 as
2) aNsaraNENINIFIUNAL (Multielement Standard) lngegnstpadaasznaumy
579 As, Ba, Cd, Cr, Fe, Hg, Ni, Pb, Se, Mn, Cu A3nmLdudu 10 ppm Usuns

Y ' a aa = @ vy ° o v
lutesnaa 500 dadans Feanusoaaundulads NIST 97Uy 2 Bvie

3) a15azaleuInsguvile Standard Reference Material | Trace element in water

I af 3

AU NIST, No.1643e Uiinmsliitioandn 250 fiaddns
324 p¢lvddnsa %
1) wianseain (Cartridge) $1umu 1 %0
2) weunsaeun (Post Filter) uanliiiin 0.2 luaseu $1uau 3 Uy
3) augaTnedmiugaiiege TN wagsyUIenfa Shutuogeas
laitfounan 60 1du
4) puwanasn (Plasma Torch) 972U 6 Ju
5) suenlepeau Sample Cone waw Skimmer Cone FUIUBH NG 2 o
6) Saviuazonans (Nebulizer) $1u7u 1 3u
7) fhAmusnuuInareeans (Spray Chamber) 371U 1 Fu
3.25 qjﬁam‘ﬂ%ﬁuu,a31}1qa"s”nmm%'auflumm‘lwaLLaznwwé”mqw Tuguienansuay CD
9Eeaz 1 Y9
eiaaanaaaumusinalane (ICP-MS) uazedoaloniaq annsaldiuluii 220 laavi
50 lada 161
gosiidaaudonduveding dilsiiunsldaanneu u,aaagmaﬁmihﬁmﬁwﬁmm%@w

Asanudsmgany Wwemnisineusudmiives nua. quannsaldanuldgnias

289 UTEANS AW

-

A NN
De?
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6. fuespsiuussiunuaimiasas agiaies 2 ¥ duaniunsiasy mulugisaifingn

a

Q880 IVIN13ASI9ERUYSEANE AN TN IUTBILAT BY wiouvuiinswaridun

nsnsradeundalidmiing nun. funsiu vnsses 6 \ieu minindngadevng

/)

WilpannAnslgnuung Q’mav’f@w‘hmssziammmLu’ﬂw?aLﬂﬁﬂﬂﬁlm‘imah}ﬁmgaﬂ'ﬂmq

4

v

@y

=

7. U%@’wﬁaiﬁwﬁaﬁa%mmmemsﬁ)u&’ame"mu'wULﬂ%@dﬁamaaumﬂ%mmIam (ICP-MS)

ATV L EIGIEER

*************************************************

naseIUANAMN TN

msusziduninig
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swazidsadanuanudnvusianiy
iw3aeinAandunse - asvialdludesufvinas
(BENCHTOP pH METER)

AudnwEVall

Juiadeatamnudunsa - éa (pH) mv ORP wargaumaiivesasazarslunIouionty
dmiuldluesujiRng
ANANYUZLANIZ

L. ¥adar pH mV wargumgiideadumiindoatudmiuldnuiaseun dm ore asiy

Windenfunssugnmamnile

[Y]

gauaunselunsin fail

N

2.1 pHlugia -2000 s +19.999 wSenirandn fiAnAmgNAD (Accuracy)
LAy + 0.002 pH
22 mVIurie -1,999.9 §9 + 1,999.9 wieni1ania 1IF1AMQNADY (Accuracy)
Ly +02 mv
23 gampil Tute - 5°Cfe + 105 °C wiondrani fifdinAugneng (Accuracy)
Liviu + 1.0°C
3. wansmansiaduiiarinimeaiudaiay wazumuAunIsuegiuminndes
4. filusunsupuSdmsulsuIAessalusiR (Automatic Buffer Calibration) a1ansa
Usualalidasnin 5 m u,a::mmsmé'anﬂs”ué‘lv’ammuﬁcjlﬁmuﬁmumlﬁ
5. MyIAAT pH ansaidenauAanuanden (Resolution) talifoanin 3 sumis
War@mNIanTIAoUANNMYBIBaAINsald 1nuaniAn % slope weA mV u3e

<t

yINTAIMRBUVUMINRE

6. ilsyuunsIvauLA3es (Self Diagnostic Test) Lﬁ'amsmaaummgnﬁaoms‘h’fmwaa
finsesldesnsa wieiidydnuaivumiee Tunsdimsvhaureuniesiaung

7. fiszuuyawegamgill (Temperature Compensation) ansaldldvauuuuiunaes
(Manual) wazwuusnluli@ (nsdirenu ATC Probe)

8. fumsesiidyaandiou nsdien pH fiAnA Lwa'lwﬂ*mummmmum pH lagnsiaa

9. - fupdaniveTanivudensianseuvesansia LLa"WUﬂ’J’IﬂJ‘UUﬂNWWﬂﬂﬂOm 85%
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