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Gn.)o BLack Carbon (ResoLution) liLfl ng/m3 mnn 

cn. '1nflA tL JJn' — c L/rnin 

flLJ1J CLosed-Loop 

Mass fLow sensor 

u aLLnJLJ (Fftter tape) wvw 

/ 

cn Size-seLective inLet i4J PMls.c 'cnl L/rnin, 

cnb LL NL J flJJflfl o 

GraphicaL User Interface 

LLnJ'UN BLack Carbon 

U,Vd'f 1 'd BC, BCff, BCbb, BB% u BrC 

n.cw< RS-nl Jnn b u, Ethernet J1V1) c '?JEJ' 

cnJo USB Jfl'1 LL USB n€JflT1 

cn.l J° Jfii1 b GB Tirne base c '1 

Jn- n GflO / 

€TLl!j: Ni flULfl1 Jfll / 

cnJT1 tJ1fl1YW (CLean Air Test) t1Jfl Zero Background, 

cnJx3 tLflflflc (StabiLity Test) / 

cnJc (FLow Verification) 

cnJib L1fl'1V11 (FLow CaLibration) 

cnJwil tni' c'iadi (FiLter Leakage Test). 

nJc t JfliTTUifli' (InLet Leakage Test) 

inrnJ (Tape Sensor 

CaLibration) 

cn.cno NeutraL Density OpticaL FiLter 

Gn.cnc) 



. flthflJ1J 

(.() fl €)fl1 flfl1J L fl11 

Quartz fiber filter ü1'w) c mm 

cn Filter tape nm lo ii 

VOC denuder cartridge 

ct Cartridge filter 

Heater replacement 

ii Licor CO, analyzer 

ccz Carbon cap-*t capsule 

C I I It) I 

ThJn,fl 

JJfl71 o 

JflY c)c 

Jn'1 

b 'ic 

jn''i l '?ic 

Jn'1 l 

ic Flow calibrator tu nn 

nr'Lw1 o - mo L/min 

c)o Th G) C) 

(CPU) njn''i nvin (c Core) 

Lfl N1Jfl ,b Cores 

ìvin (RAM) ii DDR n' JJn''i b GB 

NVMe SSD TB. 

TB - 

tni Windows @ Pro b -bit 'tJflfl 

nJ11/J,1J 

aii l njn- ] x pixels 

trhJ Gigabit Ethernet o/oo/000 Mbps 

o.cz ]J USB cn.o Jfl' JR'1 

LLJ1 'II4'14 & - 

Rack it i 

Cl 21 
41 I Cl 

. fl111 fli 1JU 1J 

c.c? Jflfl tU nann 

no UiWYi Jn1- 

Jn Vi 1Jn flLfl i'11J 

.cn ,jn anca tmihaini Inlet, Sampling tube, fittings 

VJfl€J°L 

1nLflniLJwn Jfl ntt LnnT5fiN uI 

nLn fl'fl Lfl 'l ii 



LAN , SERIAL 

fltfl 1JJ L l'1 
ci Si Si Si Si 

41 ci 

b. fl11J45J ciu 

b.c) 

LJ3J Lfl UflJJ1I 

flfl1JJ€J TotaL Carbon Analyzer 

nni'i Black Carbon Brown Carbon 
41 

nnnU fl,  

n' n Time base 
ci 

nvT Clean Air Test 

fl flJci flUflW€Th 
S Si 

nTth nwì 

nn Filter u,c Filter tape 

fl 1L LJ 

41 41 

Si 

• fl LL NJJ1 

• fl 1JIJ Remote access 

i. ni thn'u vti 

wnn 

n nn iiijiJn N1 fl1 

ULfl UJ 

n-i alii n iiJ 

)6?JJJ tin n fl fl1A1l flflifl 
Si S 4' 

Of ci 6) I 4' I 6) 2/ I 6) I ci 2/ 21 ci 

fl LliEJ.L'l4J 

cqI.c 

'i L' lfl 1JtJ'5 flU 



flTJflT (ii) 

('€J) nJn,-1 

nn) 

4 / 07  

(i€i) flTJnI 

(nn i5I 

/ 

4 4 
c. 6 

) 

LI V c V1 0 a 6? a 4 at i  vat I 

LL flU LL flL 1'fl1T 1& JflL 

4Th1%1 J'1R NNVJ 1LY1J L€'Wfl 

cz 

czn N L1 V1 LLJflUI1L fl1fl1fl 
V 

4 iv 

a,4 at o.t o 4 at at at at a' 4 
N fl fl LW 
V 

nn 6?J'1l fl1ll] L'J flU 

LQ fl'YWfll 

Jfll 

fl11 

inn nn* Inc LJn3 nn In 

.lcbo J'1'1 

4 (a j) nnn 

( -rn jJ'AJ1 

(€n1 

()	 nnn 

(inn'inn i.vgu) 



UU1-,n1fl 

6 i€ iTi niJ-, Ti€r ihii 

g) 6?J 

nflJ U 

. ii 'n''wJ (Gas chromatograph) qc 

Lfl flfl flW1 U 1 Retention 

time EJflY o.00c % JnJn o.000c mm Area repeatabiUty 

JJ1Y1 o.% RSD 

Jt LAN (Local Area Network) n6hniw 

c).61 Jfl 1JR LL WJJ 

(Touch screen) nlijn'i c 

LJflflLfl1flL LL Instrument 

health icon 4'J GC Assist LflflflL 

(Injector) njji (Column 

Oven) u '''c (Detector) 

i'uu Electronic Pneumatics Control (EPC) uiJ Integrated Electronic Control (IEC) 

niW (Programming) i€n'r 

Iici Parameter Flow Rate V€ Pressure 

LJflT1 o.00 psi 

Ln' LuJ 

dji l Injection l Detectors (1n ) 

.i Eight Heated Zoned nnn'i € l Detectors 1r Inlets Ui n Auxiliary LJoL  
61 

o tflLj lo Volts to Hz 

(Column Oven) ci 

flfl inuJ GC oven 

cco 

(Temperature Program Ramp) cnl 

cic (Temperature 

Program Ramps Rate) 

o nL1I6?ii 1' o a flL LiJ1 n 1 n q j 

i& a Ji) 

aifi (GC oven light) nn1u CC Oven 

Jl 



i. iu'di (Injection Port) °'nnj jc in Jcu i i'i cI'i 

c) 

LL 

'Lcn 

(Injection Port) SpLit/spLitLess n 

LNflLL o.oct o.ccn 

EJflY1'fl'fl 

coo J?l fl'u1 

uu nci ELectronic Septum Purge 

(ghost peaks) J1J'i 

ln SpUt Ratio coo 

nn H, He mL/min 

c)OO psi fl'11 

UJJ1 Uner 

1nLL nW1 Uner 

(Gas Saver) 

 

(Injection Port) MuLti mode inLet n ProgrammabLe 

Temperature Vaporizing Injector TLfl c 

Il o.oc N o.cn 

uw nnnn 

11 JuvI1 inLet &ccYLL -o co nL 6 J1 WflTN 

fl1 cJo 11 fl 

iln tciW Liquid carbon dioxide 

co W?JEJ 

iuu inci ELectronic Septum Purge 

(ghost peaks) 

lsJ.b nnn SpLit Ratio 1c l,coo : 

H He xo mL/min fl'') 

l!.l!c jthu,i 

n. (Mass spectrometer) cic Triple Quadrupole nni 

cn. aaa (Ion Source) JiTh ELectron Impact (El) annai 

co eV 4fl''1 l FiLaments iin FiLament i1uw 

fl fl 1L fl L1JJ 

nJ	 uIi (Mass FiLter) QuadrupoLe 

lna0h coLLision gas 

coo (m/z) nn'i 

(scan rate) jinn lo,000 (u/s) 



cn.c uni€ Ion Source go LLiJ JflT1 no 

€N1Lifl6?iJ 

Gn.b	 FulL Scan, SeLected Ion Monitoring (SIM), Full Scan Product 

Ion, Full Scan Precursor Ion u9 MuWple Reaction Monitoring (MRM) 

cn. (Sensitivity) rn'iJ El MRM mode Octa ftuoronaphthalene 

(OFN) rnu oo i'hf RMS SignaL to Noise ratio Jni cno,000 

L) Octafluoronaphthalene (OFN) iu lX RMS Signal to Noise 

ratio JJfl'i1 cnoo : 

Instrument detection limit (IDL) o.ii fg El MRM Octa- 

Fluoronapthalene (OFN) ii 

cn.c Jt autotune manual 

io MRM speed tiin''i coo Transition /sec 

cn. Jflitj'U (Detector) hwi Electron MuWpUer flJL'i 

ii.cI Ion Source L L'fl nallLT b L€JU, 

flEc Ion source aan man Thn 

n1/L1c. tiJ - n'w1 aut Vacuum probe Interlock (VPI) v n€c 

Ion source 

. (Auto Sampler) Th'rU c) 1t! 

11J1 I &' co ici 

nJ n - an'n' (j i- ) 
01 2' 0 01 I 21 91 

n 1 

nnd1c — ro % 1vJW 

0 01 2./ c 2191 I 0 

J6U' c ml n'i°u 

. i (Thermal Desorption, TD) 

c -iinu 

Thermal Desorption (TD) 

(Volatile Organic Compounds; VOCs) 

(Semi-Volatile Organic Compounds; SVOCs) niai (Thermally 

labile compounds) (Sorbent Tube) 

tflfl YL4 (thermal desorption 

sorbent tube) nri im cn.c 

L RJ 

desorption iii thermal desorption sorbent tube 

oo 

ctc 1L Lun desorption 6?J€N thermal desorption sorbent tube 1 oo 

1flv1 



JJY coLd trap focusing trap trap 

cooUng &i -o 

ct. 

ct.c J1J sampLe re-coLLection fl 1J11Qn spLit flYi 

LiEW thermaL desorption sorbent tube 

transfer Line loo 

co Jflflfl1 JJfl11 oo Ei1 

( 0 o' 

b. uiJwi iir (Pyrolyzer) nn,. 

b.c Split/SplitLess fl1YJ 

bJ n iu nwv1Lrn (Furnace) ,000 

b.cn flE1 Interface oo W?iJ 

nnt'tn & LWU SingLe-Shot anaLysis e Double-Shot anaLysis 

b.c Autosampler ihUf 

b. 

L IJ0t6?i 

Graphical Software Window c fl11 

nn n Data tiih Parameter H 

Ln LLR Jill L1 Chromatogram u Spectrum 'tc 

NIST loln Library J'1Z LLL , 

MRM transition iie pesticides and EnvironmentaL Pollutant nnn'n ,000 

- 

Lb LLfl'fl Retention Time nnWLnJflT?J€N CoLumn 

iJ.'iI L flfl°LJL ThN9 '1fl1J 

(CPU) c uni.n'n (c Core) 

eIJ (Core) ijn b Core 

(Thread) iifl o Thread 

j. hn (RAM) oijtci  DDR n'i ifl'' nl GB 

. SoLid State Drive (SSD) wij NVMe iin''i TB 

iLb JflL 11flJ°LJJIJflT1 nl GB 

Windows @ Pro w'u 'x -bit I4Jfl'fl 

LI11 LCD LED ilJn''1 ln 

x pixek 

LAJY J') 

LNI01i1) Laser Lfl -fl J'11fl14 



. nJnflJ 

(UPS) c -n 

OnUne DoubIe Conversion 

c. EJflT1 o kVA / o kW 

G).T fl JYfl1 

cz ic'] Power Factor Lyi1J c.o 

llo cto LJ 

cm.b GC-MS/MS 

c 1' 1fl IVlJJfl'i) co% 1JE 

€N UPS 

UPS 'W 

(1n Mbi) Lfl UHP 

6 Jl 33J Ll fli 

cz.n L41 6?f1fl) G 

cz.c 6iic Gas Ei.ean Fifter rnJ (indicator) jn'i c 

cic Low Beed Septa JftJfl N oo U°L 

.b Capiary CoWmns ini l 

c Coumn nut fl1j Inet iajn' 

c.cz Coumn nut Ti4J Detector JJflT1 

m €J-Iì rnnTi coo 

Ferrue 'iwiJ Inet jfl'1 o 

Ferrue fl't Detector Jfl'' lo 

cls FRament jfl'n 

c.cn J flfl L flflflntfl L€NJ€ @ 

61 

o o 1 

nnny aiin 

flIJLN 

.cn n n'hni 

IQ/OQ u 

Jfl 1fl1Y 

jj (hardware 

u, software) n vi LLnn,naa 

an nn ai nn ni nn 'im 

Jfl''1 

Nn1EJflT1 iJ 



nJn-r 

n (Preventive Maintenance, PM) ai 

Kit ui 

hi (Certificate) LL1J 

ccc JflLLh flNNW€J LiLYI1 

vlJ 

G)O 

an nnrn n1tJ' LT1J' 

n1Jn-v 

(via) 1UflJfll 

(i'i rn) 

C— — 
n-Jnr 

':;:B J)) 

(wLIa)	 nJn'r 

(T5ai 



1nn1 

11JTJuYw1 N1 fl1 

,1lfl c) 

th n€juc" j 

). nAl€fln11 Yflfl'IJ ) 6 c 

iaanl (SOb) 

nfl wu Pulsed Fluorescence a Ultraviolet Fluorescence 

LJflJY1fl US EPA 

aJlc I wn. 

nic (range) ikh o - o ppm 

n'L (lower detectable limit) iifl ppb ni 

zero (zero drift/c hours) JLfl c ppb n'i 

span (span drift/l hoursYbiL o.c% of full scale 

it % of reading EUJLfl o.% lfl JLi1J o. ppb ni 

LLfl 'fl RSnl Ethernet ni L uij 

fl l aJ9V1 flU 'J 

oo-o VAC o/boHz 

(NOb) i'm 

fln'vut Chemiluminescence va Cavity Attenenuated Phase Shift 

Spectroscopy (CAPS) 

JflJ€Jflfl US EPA 
V 

J.cn n'cic (Range) o - lo ppm 

. (lower detectable limit) 1ii o. ppb n''i 

zero (zero drift/l hours) LJLi o.c ppb an''r 

span (span drift/1 hours) i 0u % of full scale a 

Jifli % of reading LJTh ppb 

iJiJa1JnnTu RSln via Ethernet attt 

fl L NU€JJrn1 L1 JJ 

oo-o VAC o/boHz 

cLcn. fl?J (CO) 

flflT Gas Filter Correlation € Non-Dispersive Infrared Detection (NDIR) 

JntJn US EPA 
V 

cn.cn. n'&i' (range) 6?i o - 000 ppm n'iNn''1 

(lower detectable limit) J o.o ppm 

cn.cr. iech zero (zero drift/ hours) iTi o. ppm n1 



n.b. span (span drift/ hours) % of fuR scale 

o.c% of reading iLftu c% o.o1 ppm iWnY 

fl L14flJ1rn RSnl Ethernet n--i LWJ°U1J 

njj 

oo-o VAC o/oHz 

(0) 

®. nn UV Photometric Ultraviolet Absorption Photometry LWU Dual Cell 

Photometer nnj'j NIST 

niiin US EPA 1flflJ€N 
V 

n& (range) o - lo ppm 

(lower detectable limit) 1ii o. ppb 

ct zero (zero drift/x hours) c ppb n'i 

nn '1 span (span drift/ hours) L % of full scale 

% of reading % €bJiTh o. ppb i'UJL % of full 

scale/month n' 

LJUfl '1°U RScn1 Ethernet n'i 

oo-o VAC o/bo Hz 

0 0 

k UiU nm€nnici Y11fl% ucn 

• V 

l) Lc L€1c 

L) fl n1UJ1Jn'1) G)O €flfl 4JflT1 

nt '16j SO, NO, NO NO n'i o. ppb 

iii CO in'i o. ppm ihi inn o.c ppb ini Jnnrnii 

cn '1w coo - o VAC co/boHz LIJ 

LflUL 'J1'5fl1 fl11 c LE 

J JflT1 cii 

O, Iii O. generator u, photometer vi 

nY' 

'] Gas Phase Titration (GPT) NO-NO-NO 

(flow accuracy) % of full reading vi 

ci% of full scale 

liJi.ct 

ciioo - o VAC do/boHz 



n n"di'nnii (air sampling system) 

G1L() gtass manifotd wu Tefton LL tfl1J 

(sampte port) iin'i b 1N 

n1	 n€ c'i nuu manifotd rni 

,UnLLJW1J 

€mii 1JJLL nnnnc1 (intel probe) nvic 

n' EJfl' UJ nd in h 4n 

nln llJfl'i c) LJ 

btower nnnnLin manifotd LJfl' 

LJn 

cn.c 

Gn.b jn Iw (exhaust) nnnnri 

'n (Standard Mixed Gas) J1J 

'vinu 1rn' w' regulator 

Standard Mixed Gas n ciii Nitrogen Dioxide ui SuLfur Dioxide 

BaLance nitrogen 

n EPA ProtocoL 

Pressure 000 psig (ApproximateLy) 

TotaL reLative uncertainty 1JLi ± % 

c.b Pressure reguLator ii DuaL stage stainLess sleet 

Gas content: cco cu.ft (approximateLy) 

cz SheLf Life in' 'iil 

ith 

ct I flfl11U.JIU1 irn WMO (World Meteorological Organization) 

L 1JL J 

Cup Anemometer TLTLA 

(range) o — bo m/s nYnTi 

(threshoLd) o.lct m/s jn''i 

(accuracy) it,fl n% nn 

Ini Anodized aLuminum a ALuminum 4J FibergLass 

iJnniilLni 

I,LUt VANE rnn 



(Thli() n'i (range) o - mbo°  

(threshoId) rn/s n''i 

tJn nuiija"i (accuracy) JJ° % inn 

clo. nci Anodized auminum ALurninurn ViJ Fibergass 

cJ.c JflflflJN'1l 

J°v1V1 

natural. ventil.ation radiant screen 

, '1lfl 

LWU Serniconductor sensor 

nu (range) -no°C o°C 

Jih (accuracy) o. °C n'i 

c.@n 

laI rni Capacitive with hygroscopic pol.yrner L1EJ), 

ni i (range) o - c00% 

nci' JiTn (accuracy) % 

)Dn 

tn fWflfl11 : LWt Piezoresistor '1lT 

nn' ncnrii1 (range) oo hPa n'n' 

ctcn.l nJ'i (accuracy) o. hPa 

c.n LJflfl fl 

L1rh: U,1JU Tipping Bucket °'m ci 

n lJ'UEJnYl coo rnrn/h 

ct.c.lj. nn 'cI JL 1% fl11 

ct.cn. flflflflJ1h JflY trocn 

b. naji (data l.ogger) chtU ) 

b. 

bJ 11 fl' R'11 c 

b.n tU 

icn. U ULLUULUflflLfl (PC-Based Data Logger) ff 
UnU nn n n 

4rnnn i jjnnn' 

b.nJ LU flUL ' LJIJ'1LLJ LL1'1JTfl 

wlc 



b.cn.n flflfl flflfl 'flc LiflLJ c c 

1fl 

nun j- (daily calibration) 

c t't (single point calibration) t'u (multi point 

calibration) 

b.Gn. Dynamic Real Time u Graph 

'.cn.b 1 Daily LL Weekly LL Monthly ui Wind Rose Li 

Pollution Rose ui Histograms u, Calibration Report uii System Fail Report 

Jn-iI 

b.Gn. LLIJ Real-time L6?jai 

b.Gn.c J1J flÜJ1LL1J1J real time ij 

60 i V 0 J 

6)J. Jfl.JgI rnrn 

iL& JflYN (CPU) LLm N Jfl'1 o nn (@o Core). 

1IJ (RAM) Jfl''i cn GB 

'iLcn SSD iajn'n TB 

minn jcn 

'iLt JL 1'1LLLJ11 'flfl 

I.b jin' (OS) : Window o 

. ''inh1nn'i cz1  (Volumetric primary flow standard) crwt 

czcj 1flfl fl cnoo — o,000 ccm VflThflY 

(Operating Pressure) in'i PSI 

cn nflJLJt (Accuracy) biLfl ±% 

c rn'nnn YlcV1 uvir (Storage temperature) o - n'in' 

cz (Ambient Humidity) o - o% nn non- 

condensing n''in- 

cz.b ni b mL/min u, L/min Li cc/mm cUmin n- 'i 

cc L1nnnln Approximate time per reading lih 

nttninh Reading styles wt Single (Manual) u, Continuous 

nin1cinu National Institute of Standard and Technology (NIST) 

u' Backlit Graphical LCD ni 

.G)G) 

Port PC Interface Serial RS-Icnlj fl'1 

c.c)Gn ni,Th Jnn 1n 



b 

. U11 11 1T fl Ufl1ThJfltflJJ1fl'W1 1U1W1'% 

Gc) fl L?J Lflflt ' fl fl'1 '1T sno 

G<.l tflLNJJ 

cc.Gn Jn iJi1i (UPS) wuij True OnUne iajn 

KVA nn 

inn n'i 

c JU L L€J'L Jt L'J L J1fl 

o. hu5nn'w1 (Outdoor) uunni 

'un 1 nt-i3J un'i JJ US EPA (EPA 

Air Sensor Performance Protocols) nunu (Traceable) hJiI 

chir 6 c cci 

co.c) J1 PM, PM, PM, PM 0 TSP 

@)O.@).Gfl. 

0. . 

G)0 . . ct. 

fl'' (Measurement range) PM 

iuJh (Typical accuracy) JtTh ±i pg/mm 

n' (Measurement range) PM 

a J0h (Typical accuracy) ii ±gn pg/mm 

(Measurement range) PM 

t,Jih (Typical accuracy) Ji ±ii 

n'' (Measurement range) PM 0  

ith (Typical accuracy) ±c pg/mm 

nn (Measurement range) TSP 

iu'i (Typical accuracy) WLfl ±b pg/mm 

(Resolution) nit PM 

PM Q,TSP JLi pg/mm 

PM, PM, 

o- ,000 pg/mET' 

o-,000 pg/mm L1 

o-,000 pg/m' 

o-o,000 pg/mn 

o-,000 pg/mm ,L1 

fl €fll6?i (CO) rn' 

nn'i Electrochemical 

(Measurement range) 0 - c,000 ppb €flTNflT1 

c&i' (Limit of detection) JJit o ppb 

nc'a (Typical accuracy) ± o ppb 

ni'c (Resolution) JLi c ppb 

(Unit of measurement) litiJ pg/m' u 

ppb dai 



o.cn (NO1) °rnn JLJiI. 

nn ri Electrochemical. 

co.nJ n'yc (Measurement range) o-c,000 ppb 

i i1 (Limit of detection) itTh i ppb 

o.cn.c (Typical accuracy) 1iii ± ppb 

(Resolution) 'bJ & ppb 

o.cn.b (Unit of measurement) iwJi pg/mm 

ppb 

(0) 

flfi) i Electrochemical 

(Measurement range) o-,000 ppb inin'n 

(Limit of detection) n ppb 

miina (Typical accuracy) JLfl ±c ppb 

(Resolution) ppb 

ni (Unit of measurement) iNrn'j pg/mm u 

ppb dai 

Go.c. (SOb) rn.nu nwii 

nn j'rjtc Electrochemicat. 

(Measurement range) o-o,000 ppb n'"ini 

o.cn (Limit of detection) lih.J cn ppb 

co.ct.c (Typical accuracy) JtTh ±ct ppb 

o.ctct (Resolution) LJL ppb 

(Unit of measurement) i ' j  pg/mm 

ppb iai 

Web browser via Could 

flL 41J1J 

via TCP va P 1s 

Lfl fl LLN L 

TXT CSV. lnei 

(Remote management) it1c 

LLLN J1J1J AOl Thailand jfl''i 

JnnthnaJ V fl.i1J L1 iii( (Solar panel) i'in'i 

W, t' (Tripod) L1JdJJ 

(Wind direction), 'i (Wind speed) 

iJt (Rain) 1 an 

JnL L J1JLJ1 V1 

JJa tL fl,JN Web browser a ruu Could 



I 

i,ija 

6 63iflfl 

NNJLJ'fTh LL EJ1 
ii - 

4n - ' fl flLLflflflflT5 

vhn'u n1ntJL'1J1J fl fl1fl LLfl JT S1J 

LLJ fl6iMiJ JLf11 

LLL 1J1 

nnnYici'i (Outdoor) unii'i 

LLLJ 1JflLflc 

ntinbi4N nt 1'n CEN/TS cwibbo 

LL fWL EPA/boo/R n'aI (Data Quality Assurance) 

unn n (Traceability) 'Lc' 

European Directive o/lcc n USEPA o CFR Part n 

?)&)Gfl. NLfl fl Jflfl flN fl JJ 

(Technica Support) 

51Jt nI6?J1JW1 fl)1 ttIfl 

flflJfl'1'fl natc'm JWEY 
a I 210.1 a 6? a & a v 

riat Lfl flLfl1UQfltAU L°J1cft 

t1Jfl1n flflfl1 WUflT?N 

fl1' no J '11 J1AJ flJflLJfl 

nnn '1ni01 

aLnLljau 

l J 

c.b. tn n an JJ Jnrii (Lay out) frJ 

Rack n1 Lan nnn 

aanLt9 L'aJ LW11flT 

aL aaLaaLLnWUflflfl1 

N	 iW 11 flLJ1iJ LLv1LnJTna 

(Certificate) 

gç • aLaaanrn-Jn1 fl)LL 1Jflfl1fl nt aic1n cin 

9n J LLLJ-a 



(i)  

(rr 'i ' J) 

flTJfl-i' 

JflLL flflUNEj LL JN 

1m:J L NWL flTh€flfl11 L flfl11LL1 

ti-i nwi LLJLL6?iJ 

NJfl Wflie'ifl fli1u 

1JLVW'b1J ANNT N flL L cn I LL L J 

L'Th'1 

c)c).c?)c). nn L L nnnnTW1JnfllJ 

flflfl flJ service manua U1 operation manuaL. °iii 

nnnbnEwnn l ii 

1']gfl fl6?jfl YflJT?JJ' LL flWIflU 

n -1Jn-v 

flLflflfl1 LJfl Lfl'1 

ni cH 

(i) n_jn,I 

( -i'n 

(1?iEJ) nJn-r 
V 

V 

I _- I'-',  

(iii)  

(lnnq 



rnrn 

6 niiT€r 

niii 

) 

tJ €W U 

ICP-MS c'iu'u Jc 

Jn '1 (Sampe Introduction) 

Peristattic pump 

nn'i 

it ii annn'i L fl 

(Nebuizer) wu GLass Concentric nebuUzer 

JJ'] (Spray Chamber) wt DoubLe pass 

Scott-type ni (gLass) -t °C 

4fl'1'fl'fl 

UL ji (AerosoL diLution) anunm'in Matrix nn 

ia Cone ndtj nn TDS fl 3J1 

ni 

'ii (PLasma) 

viq (RF Generator) vJiwi soUd-state RF generator 6wu'w 

l&oii (MHz) o UJflcl oo Gboo 

flflYl o 'cric$ JtYi 

PLasma ShieLd 

cJ.lr. 'iii (Torch) vi'i (x, y, z) 'Jut 

LJ JflT LLJ 

poLyatomic 

).lJ.Gfl. 1Rfl YLJ 

ljc. flflflfl Lfl J'fl '1fl'16LLfl 

n'r (Gas consumption) 

un iH6?i (Gas controL) 

fl1J€ PLasma, Auxiliary u NebuLizer gas 

tEJY 

.cnJr. fl1iN PLasma Gas IL fl 

fl'Ffl'1 'UJ J1°v1 o. J1V1 

.cn.cn. nrn inna NebuLizer Gas 0.00 1 t YJ 

ici o.o 



nja AuxiUary Gas o.bo ai 

n'1n''i L jji1ci' o.oc 

(Ptasma interface) 

n1Jt Cone 1 e Sampe cone u Skimmer cone 

nintn LL Skimmer 

cone nnL Co1ision Reaction mode 

cJr. Sampe Cone ui Skimmer Cone li(i 

jj n ijij cj'i nnn j'li 

4mSampte Cone (nickeL) (PLatinum) n'iY 

Skimmer Cone (nickeL) (PLatinum) m 

'kJfl L LJJ 1 'lfl Jfl' JJt 

mass flow controLLer utni 

LL fl11J n ut 

w No gas, CoLUsion gas Reaction 

gas 

uuin'wi (Vacuum System) 

TurbomoLecuLar pump u, Rotary pump 

)n- 1 

i Rotary pump nimn 

fll n1nJJ TurbomoLecuLar pump 1 

ctc. (restart) tnwnn 

66J 

(Ion Optics) 

c).b.c). LLt tJ o €J'fl LYYJ 

nn 1Jn,  

at'j (Focus) 

flflt°IA1flLW1J Gfl J1 UflLJJVV1'1 

.b.cn. tU (auto-optimization) 

Ln9LThc Wd)J 

ij'ja ion mirror ihn Lens wij maintenance free 

vi' (Mass anaLyzer) 

VIJI HD QuadrupoLe .o MHz 'fl'' 'vh'in 

stainLess steeL ijvi" 

cn amu io amu 



iLcn. flfl flJ1 (Resolution) o.c — amu 

bn'i scan quadrupole Jn'i cr,@oo amu/sec 

(Mass calibration stability) bJLfl o.ot' amua 

iLb. JiJi background ivui Quadrupole njt double off-axis design 

WJ L J U L°11 

(Detector) 

€JU (Ion Detector) iiwi All-Digital Detector Cross 

Calibration a4n 

Ufl1L1 1 1J'Ufl'1 

1fl1LV 11 lfll cuiiu (Signal Attenuation) 

(Manual) 

nn - r (Performance) 

g).G)o. 

1J½ (Sensitivity) In191thW1J 

No gas 

LI Jn'i trxto kcps/ppb 

In UaJn'i ,ctoo kcps/ppb 

°TI J'in'1 *o kcps/ppb 

1flfl1'Y (Detection limit) fl1r1LWU No gas 
QJ 

Be JfY1 o. ppt 

ctIn UJ1fl1 o.o ppt 

oBi Jfl'1 o.c ppt 

J1 Oxide ration i& CeOVCe °UaJn'1 % 

Jfl Doubly-charged ratio 'ia Ba/Ba Jfl1 n 

1JflJ1fl Background c amu flJfl1 cps 

1UJ1fl b1JJ11 %RSD 1W UUJU (Iso 

mm) cn% W1JJT (lco mm) liiLfl % 

JUUR111ULL 1N (Software) 

Ifl UJfl1W1 ICP-MS 

Windows @ n'i1 fl1fl4J1J 

gas system, plasma system, cooling system t,L1 

vacuum system tci 

o.€ii. 11 1R1 Ui LJ (Safety Interlocks) a1vdU 

fl1 UUUflJ1fl1 (vacuum chamber) fl1fl h1'icL1 

JU1U 



InternaL standard jinn iiic Len JJ'1 InternaL 

standard 

nnnnn iv (condition set) nnnn 

n'iJLi method eL n n -1 

flLL flfl 

nn rn (Ion optics) ui 

reaction coLLision gas 

).G)o.b. 

njj standard additions lc 

c?.Go.c. fl flTL )Jfl 

ICV 

CCV 

fli Nflfl1'JJfl LJJ 

nJl 

C S 4) I 4/ 0/fl C 4/ 

k. I '1J Ui tUJ (Autosampler) riini 

l. tL nn n ICP-MS lc 

JflTfl WIEJ LLflJL lA.fl 

EJL1 ICP-MS 

ID.Gfl. JLfl LflLfl1 X, Y u, Z 

ijt Rinse iJnn (Rinse station) 

nfl (Tray) nu cc mL c lo 

Va cto mL U c 'ad' jj'inn''1 

t1 Lflfl €J'1 o mL o 

nnn'i 

1!. tflRWL 

TL flJfl€J1J 1S 

L (Computer) 5flfl 

(CPU)
flfl C Jfl nnn (i core) Lt 

n€JJn'fl ( Thread) nflflflflflfl 

I1 in'fl o GHz 

flJTifl (RAM) ?ic DDR en'i jjni GB 

r?ii SoLid State Drive oo GB 



JL fl'1W EJfl''1 1 

4LUJ'1 -iuTh c) 

(Printer) itci Laser °'nn 

booxboo dpi 

cn.lJa A EJn'1 cz (ppm) 

'i3j'i (Memory) in'i MB 

fl'i1j Exhaust Hood cc 

GTLGfl.). UflL flLti 

cn.Gn.l.
I 0 21 0 I 21 

V V 

cn.n.Gfl. 

Lfl flL ICP-MS 

gn.cn.c. 

njwr ICP-MS 

m.. (CooUng) ci 

U EJJR'11 

• R111N 

fl1''Vu 

cn..cn. - cn LJ 

PD 

LJL1JIJ RnA 

tL LUJfl 

.ct ii True-onUne UPS n'H o KVA CP-MS 

•fllfl 

( %) njn'n b m3  LL tJ nmJ 

LJJJflY1 c 6d) 

cn.c'. flJJ (.GGc %) €J JJflY1 b m3 JflJ JLJaJ 

Gn.c. flflflEl %) b m3 fl4€JR'fl 

Switching VaLve ttn4nai n in 

AerosoL DiLution Kit Jn'1 

fi.)G). flflJ1W nebuLizer 



b 

jcd'i (Sample tubing) iin 

cn.1]. (Waste tubing) nn 

Gn.c. Internal standard jn'i 

cn.c. 1fl fl) L1JW Jfl'fl 

Internal standard Jn'i 

cn.wi. N 'JiJ1c cone )EJflY 

Ji°L J'1flY1 b W1 JJJflT1 

3J4 Jfl' €N 

Gfl.IJO. j€ LLE1Jnw Jt,f 

cnJc.	 (Microwave Digestion) Jn1 

nu 

. Lfl 1°4fl )i1 l,000 '1 €flT1 

cnJcJ. it i (pressure vessel) nJei (top 

loading) 

UJ1J1J rotation 

1' L fl 1 

LLW1' fl1-1 

real-time 

nL ai- 

GnJ. fl1 )J over-pressure, over-temperature, door 

open detector ui abnormal sound inside 

flj).t. 

JJn'fl WflT1fl microwave 

fl.l).G)O. nnn' 

± oct LL?iJ1 

vn, n1LLn J vNnn TFM, PEEK 'a glass 

fiber 

cnJ.c)lD. flU Lii Jfl )JflT1 joo 1JLLflU T1LJ 

LdaJU Temperature, Pressure, time, power, Heat-time u Hold- 

time 



'. 

flcunmfl1Jjn'n l! I 

Jn 1iLL 1JYh wri n1 

I,J JL Y1iTh Vfl WN 

ISOoc 

.cn. Jfl fl fU fl 1UFJJ l 

flfld l 
2) 

jn'n cn 

€J1Y'1 

n - ICP-MS J-i 

JTh V?Jflfl 
6 QJ 0 V V I I V I V a a a a 
nn Jn, fl LJLJ 

4flfl 

J0LJ L,1c1 

1j,1J 

LN11fl flfl L]WJflT 

ici ti 1n,nni1 nrnnT 

JflflflL flfl'1LL1'1 method vaUdation ji 

method ni frn n J€1 ISO o1c °Tj method 

cnn fl flfl lflfl'1 

n-t*1,cc 
0 00LWJ LL 1JnnL4]L1fl 

flL Jfltfll ISO olc 1Nf1J ICP- 

MS L LLN'11AflJ JflJj' ISOo 1fl J'1'W ICP- 

MS 

VaUdate method method j6bJ 

jçjj
I 

CRM Metrix 

Gl uJ Argon Jn'1 b m 'Th'tI! 

niaN method vaUdation 
V V V 0 V V a V V 01 6)  

C.G)Gfl. fl fl 1LJ JU2 

1n n 6I_fl fliG1 T?J LflUfltU 

nin 



(i) 

(nin .6 

flT5.Jfl'l' 

fl' fl1 Y.c1.1scbo 

(J) fl3JflT 

( -i i) 

(J)  flT5JflT 

(-ri. 2"- 

( 6lJ) R'JflT 

(n1 

()  

(Tn'1i LLflj) 



Un1 -,n 

iJn nj 

G). 1 flJ3J1V1U U fl U3 

'1 Ji U 

L) 

(CH) (COb) L njljin (HO) nn 

n!ThJ L°Ufl 

LLNNW1J On-board Display fl L€J 

cii o oo ppm iL oJxt ppb 

nncin c °LJ'1 

c)• fl fl Jn o fl o,000 ppm 

Lfl1 c ppm fl'fl c rnTv1 

.b J1'1 flJflT1 a bo,00o ppm L L'1UJfTh o 

ppm 

tJn1'wj Optical Feedback-Cavity Enhanced Absorption 

Spectroscopy: OF-CEAS fl1'i c JUfl fl 

Optical Cavity €JfYfl b.00 fl1JflLUJ flflJl€J 

flT1 to flflLflflh1 

@).G Jflfl -x LLdJ N ct €L?JJ? 'JU 

€Jfl'1 o%RH %RH Non-condensing nfl iieUfln o 

kPa o kPa 

LJ1J Ethernet vJ WIFI 

Lc@	 doxnoXt LLJ UI 

flWLUJLfTh j1 

®l nnn nWhn AC Power ni 

inn LL14 b°ujinii c 

( 0 

kL J1 fl1V%A 1UUc11U 

tiiinn, iOS o4D  Android 

nnnnjni ct.b GB 

n nJijn'n c 

WIFI , Cellular 



21 
6) 6/ 41 

Gfl. fl flfl'11i ci'fl 

qc Smart chamber 

.G) lo ?iLJ1' J1 JR1 

flt RL no ii 

GB 

cn.cn fl fl L fl Jlflfl wr 

-leo fl o flYl'fl'i1 

nnrnci co @o kPa 
0 1 6/ 6/ 

cnJ L1JJ LJl€JJnT1 @o flYLJ 

1n )JflT1 

ii. LJ1Jl1 Silica gel ?J°Lflc1 cno flJ °TLfl cn 1J1 

cn.c Spare Kit JJnJ flLL Tflfll @ 

c. 

cG) t 1dfl1fl EJfl'fl l LJ 

L€3fl f1Y'LJflJ'11 1 EJfl'fl 

cn IL Jnn L1ilci'- L1I1J 

1j/1J 

@ l iJn' Lfl nr1J51JL (Calibration) 'innnI 

1L14EI 
0 01 

EJJ 1Lfl c) 

.b CE 

- cv53yfl1 

ISO oo 

nL?J nu u, 

'n n -n i€ 

LLfl1JflT5 IL flULQ fl 3J'1f 



: 1IflWG?/]''W(1 

nn ) -1' 

Lfl' 1YW) Y.1bo J'1'1 

I3ç 7 
(?iJ) nTJnn' 

nJn,-r 

(N i1 7/'flJ n) 

J 1-I .-.  
(i)  

()  	 nin-r 

(€ni 

()	  

('n-i-i 



0.i a., 6' 

o'flfl 6 

,Jn jij cc';i u 

a.' 6' 0 a., 

). i in n iinnn 

G.c 

LL 'i.itjThin (HO) inann'w1u, 
/ 

@Ti L LLflL1J1J On-board Dispay 

&). nlic$ ni o oo ppm Ljl,n 

oJo ppb Lnnin 

nlai €JJflT1 o bo,000 ppm nnUJLfl o 

ppm fl'fl c 1V1 

c.b L N Jfli'1LLtJ°J Optica Feedback-Cavity Enhanced Absorption Spectroscopy: 

OF-CEAS 'cn ajn'i c 

Optica Cavity Jfl''1 oo Jn J°L4aJ 

I 6' I 

n'i co 

-lj aLJ flLJJ 

JY Jn'1 o%RH %RH Non-condensing L fl JJfl'i Jo 

kPa ®o kPa 

aLNTL1J1J Ethernet a WIFI 'L 

iwnii oxoX 

flL Jt,fl fl' n' 

AC Power 1°fln 

nn L aiann'n 

6 a a., 

3. iiiiiw n1nt 

Jni iOS a Android 

n'n €jn'i lcb GB 

ln jn'i c 

iiuwti WIFI 1L CeU.uar 

4. 



I,  
V 

'n. fl ¶flflJfl1516i cHt 

Smart chamber J 

)) Jfl Nflfl J1JU11fl o JflY loo 

fl Jfl'1 €iio 

• j Jn 1jn' GB 

fl fl 1flJJflY it UJ 

W1'1 -l!O fl'1 co LflT1flY1 LL9 

nnnnni co o kPa n'n--11bc 

n.lJ JflYl o flJ1 

fl.G11 LL1J W flT1 

IJ SiLica geL i' nco flJ 'Th cn ?J' 

Spare Kit nu RLL 11 

I 

c.c) fl flflJlEWlVfl J 

Lfl1 flJfln 6 fl'U JJfl'fl 

c.cn 6 JJ Jfl W' LL flJ''1 n a YM J1J Lc1 

11J flflJ1LWfl 

c (CaUbration) °rn nnti 

Y1J l 

c.ct 

flflflW1flLL 
0 

LJJ 'fl1fl1 - 

c.b LNfl JflflJ€NflIWW CE 

dtjiw 

ISO OOG) 

fln n6 ,Th nn1 TW L fl1flU 

Lfl'1Jfl IL Un1fl fl J10t°4 
V 

J1TU 



cn 

flLflfl11lLfl : flW'WY 

LLflflU1fl NM.lbo J1V1 

() nJn,  

1flA1' 

(i1 )  flTJflT 
9./I 9' I 

TJ. 

1'1" 
(jJ) fl /5Jfl/ y  

(in 

flT.Jfl1 

(m -nn-ii 
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