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3.1 #8NN15989 Atomic Absorption

Atomic Absorption tdunszuiunisgandunasingernoudasey
T90¥AOUDATEVDITIANARLILAAANTULAINHAIINEIIATUTUN L DEABY
Y5 wRviniulzaanAuLaNANtTIAGUANTY aunnsuveternauila
fianwailudu (Spectrum line) sinanalaniuvadliana (Spectrum band)
Wasnnmsiwaguseiundanulusgaeuiiianiznsiuaguss AUNaTLYes
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2) ﬁauﬁﬁﬂ,ﬁﬁmﬂawLﬂuazmauﬁaiz (Atomizer)
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(3) Tululasueas (Monochromator)
(@) fwmALmas (Detector)

(5) 1nspsUszInanauaze1unNa (Data system and read-out units)

(1)  uunasnuidawas (Light source)

IV SSRRIOEIGE é’aﬂﬁumﬁﬁmmﬁuqq aafl 1unauuay 9
warfiaunmeduniiuanuenrduildieset Tnevhluuvdasudiaua
T dunaengealaiualng (hollow cathode lamps, HCL) wazmaonilalil
§2l9 (electhodeless discharge lamp, EDL) lagunasniiinieaaund AAS
YonnzAsIndonkasninensaans Wurianaensealaiuning (hollow
cathode lamps, HCL)

2  dwivinldsananeiliuazmaudass (Atomizer)

nsvhlesnenvessgluasUsznauinduosmendassl iy
Fostimsgandundssumiudoutinly Fandanudinaitenseglugusieg
WU wasuANseuanuadlll nassuauseuannseualnin Wudu
FedruUszneuvena3ad AAS filmdsuanudouiieviliAnesnoudasy
TuSenn atomizer waznsTUIIMSTTIT A resmeLBasEuSanIn Atomization
process %3 Atomization process ﬁﬁaﬂﬁﬂuﬂmﬁu lAuA Flame Atomization,
Electrothermal atomization #3© Graphite furnace %3 flameless atomization,
Hydride Generation Techique taz Cold Vapor Technique lngtnatiaaige
FldlunszurunsiivhliiAnesneudase (Atomization process) f518az1880

¥
v

Yodupazinalingail

N. Flame Atomization Technique Wunszurunsilvans
fhegrauandilusznaumisiailil (Flame) Mwanzau lnesag1ans ey
v & A @ & o Y] a < a M 1 a v
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%. Flameless Technique %38 Non-flame Atomization Technique
W nsgvrunsildarsdiedrsaansdifuesnenlanisaiuiouan

Y 1 Pt

nszualniln (electrothermal atomizer %3 graphite fumace) lnea9E 197114019
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fviown sl uuvdmdanuanufeuwuuala Avareviownsludiu
il eldansluteadinogns udrlfaudrsdnglwiudnlusening
drlivisans wnunslidas S Teliarudoufissdunis ileseve
é}’aﬁﬁasmamﬂﬁuqmmﬁ%Lﬂu%(uashqsmﬁaLﬁamﬁsmimaqaﬁuaqﬁmﬁ%ﬁw
mnsgiiluenendasy vazviinsernenludagdosiiufadosinaniu
wadussgiesns etestulilisigidesnsinsiudsudueenledd
nulvl wazdesiuldliunsivdgnesndlad drlngfissldufiaersnou gavine
wunslyiiazlsigauvgiiusyana 3,000 ssmwaidea isldansynvineen
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A. Hydride Generation Technique Lﬁaﬂmﬂﬁmmwﬁﬂ LU
fiyn (Sn) ansuy (As) weudludl (Sb) Bauey (Se) azaeulhifuszney
lrunss Aealla Flame Atomization %39 walla Flameless Technique
¥39 Non-flame Atomization lails $11dudesedeuffizonafifiowasusy
voalanziegluasazarslmniuasusznevlslasdliuandluvssenie
fiusimanoendiauiietiostunissiudueandiau fadudededldisvla
smwatunaeduasiiduleldie o fgamniives srems3adlndulelasd
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wgriingvietandwinnividusadussasewneuialulmmauiensneu
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yiagannazdanmnuszann 900 asrwaltea vinlvansusenaulalasnaanesi

9 Y

Wuszmaudasy (wiu way U9, 2534)
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1. Cold Vapor Generation Technique dn1Yu Flameless
atomization wuuvinlmAnlevesans (Vapor Generation) sintglunisiiasizi
a3UseM (He) 1losandnaautilumsnaneifuleldite wazidusymesnden
Usenannsagnimdiiulanslding (He) Fadusludniudodinnuiou
naslivdeludn lunsiiliiuesmnendasy ansedldlunsiilisen
Tusnegranatewdu He® laun SnCl, (Wi uag s, 2534)
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15 $9819/uni
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Y9IENI0E9URE 1.0-100 lulasans

Hydride Generation Technique N15LATuUF108196 091
ANutIugyge dAnldinevesarsiadlunisnsoudiegiags dadnuudud
Tai1AU Flame Atomization Technique wag Flameless Technique T4taa1
TunMsIATIZRADUT UL 1 F819/Uundl

Cold Vapor Generation Technique Jadu Flameless
atomization WUU Vapor Generation l¥ialunisiaseiunu Alddneas
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(3) Tlulasumas (Monochromator)
Tlulasuunes WWugunsaliildusnuasiianueninduifesnis

WNE9AINNYNIPAULALIDDNVINLLEANNILNANEANNYIAAY

YagiLEsHuaan
(Exit Slit) nszanlvinguas
> (Focusing mirror)
e
INFARSLAYALUY

(Diffraction grating)

NISAINTIULLES

(Collimating mirror)

psuasRndn
(Entrance Slit)

5UN 7 ¥anN159119114389 Monochromator
AU : APVUY, 2562

(4) fwAwma3s (Detector)

Awawmes Ymthiitamuduiadinuesninanlilulasaes
Haqgtuilenlivaenlnlnafinateions dadunsengyainme meluussasie
Tolunuazuelun naealnlafafnaieieesasiudsuuatlinareidudmaia
malnih Fadudrdulrensaiurmuduaiinnnsznuualnalunaen Tlasan
Naneleas (WU Lay aus 2534)

(5) ASesUsananauazsuNa (Data system and read-out unit)
reaUszinanaLaye 1uNg viiisuduaannei e mewnes
wathldidnnssuaunsMeBiannsedng vinisulamnuvang Ussanana

LAZUANINABBNNINIULATDIABUNIADS
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focusing
mimor

dffraction =~
grating |
colimating
mior
entrance sht

Atomizer

Light Source

Detector

Sample

=

Data system and read-out

JUT 8 uantaeAUTENaUNdAYY01ATEY AAS

U : AU, 2562

3.2 WANN15TI9IUVBY AAS LLUU Flame Atomization Technique
(Flame-AAS)

Flame Atomization Tdwasnumnuseuanalvitlimie atomization

" &

process kUUU 5 JUNBU

(1) Nebulization \Hunsguiumsidsuveamianliduazensmoadng
(aerosol) MLdILVBAATEIIEENTT nebulizer IneiATadzgnasaratewdly
Wenulansazangluruiu Impact bead ialiiinduazonos

(2) Droplet precipitation t{JunsguiunsNagesudne vesansazaly

1 YY) [ ¥ [ 1 1 i

vduswimiududoulalunenaisaratey launsaasseglueinidla
PNAWLAIDDNUINNYBUNTN (drain)

(3) Mixing \Uunszuaun15i aerosol naufuuwAaialngs (fuel) way

ponTuauguia (Oxidant gas) LARlW spray chamber 984 nebulizer
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(@) Desolvation (Junszuaunsidwinazaneieglu aerosol gnindn
sonly vibidueynadn o vesa1susznau (solid particles)

(5) Compound decomposition Wunszurunisitintuluadlel
Tnondsuainudeuarnarlnazinldshedautenarodule anndu
asavanefinaneduloszldsuanudoudosunanadussmeu (Ground state)
awamﬁLﬁﬂ%uag@mﬂﬁuLLmﬁmmﬂuaamaﬂaﬂ'ﬂlmmﬁﬁmmmmﬁumww
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Wuediurinvesin (Ermuwsarylindseaundanuuanm1eiy Jaganauea

2.

a

nueInduuaneneiv) ldanengnnseu (Excited state) Uunauuas

fanannduazklsaulaensstuaNuluturedlansluaisarangfiagng

Y Y

D

Femnududuressmluansazanefieg1asnilalaensiniieuiuemnududy

VBIEFNTATAYUINTZU

3.3 W|nsuuReu

(1) Tunshesieimusunalangntngiendes AAS Faarfiogng
Trieglugasazansfifuilofioaiu (Homogeneous solution)

(2) foalivTuNaIATaYaNEF10E9 9819URE 5 — 10 Haddns

(3) Fraarududuiiansaieszild sedunddududi (ppm)

1393aaNsUADANTUBILN wardaansumanlansuvaeny

3.4 Reuly/denissyivadinsmiaddunsufian
iesanlumsvhauvestiniemans Tesgsimuimadangun
G?T’JEILﬂ%'EN Atomic Absorptions spectrometer (AAS) ﬁmﬂ%’qﬂﬂiaﬁaﬁmﬁ
uRa Faesmsenindeenudsendtlumsufifemmness SafosufoRnu il
(1) e wnsuazes ostamnuiladsn s umeluresfRng
saieTaginlalie uaziuguydlaodinun
(2) Hosanugunsaiilosiudruyaaa aamgdle fhlnayn Henm

LASLIUNUSNY
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(3) wdasuiiihundassimusunalansuinasfosdnsliazen
dWedesiunsiaszifinaniadou 3edesdrsdonisudnsalundn 1: 1
(nsalussnidadu 1 d devhndu 1 dw) Wunan 26 Flus uddreseingu

(@) mimﬁm%’mﬁmmﬁqméqﬂ (High purity)

(5) FogTiRUNISE B LAIFBINTBITIENTEAYNTBY asazaneTile
doslanitedosriunsgadues Nebulizer

(6) Tun1sipsesiusunalansuiin avdvoade (waste) intu
Tiufoaluzesmesmsiidaveads sudorimusvesios fuRnisadaundon
AnrAdndeuLarnIneInsAans (3575, 2558)

(7) WodnszsimuSinalansningoinios AAS l@salSsusesudn
Tstdwhauayein Nebulizer fensgatindudunaetisdes 5 -10 uii

(8) Uniaes Unuos Uauia uazgainunseuiey
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A15ATIZRTANEAUN NSNS LALATDY AAS

mMsdnszimlaneviindeia3ag Atomic Absorption Spectrometer
(AAS) mewalla Flame Atomic Absorption Spectroscopy Failwdnnis e
s1glavgniniinisgandundsnuifinnnugnadufiuanineiy eznouves
Tavemiinusiazaiinflegluansazareiilogninisennieugs Slannseuves
ﬁmﬁ?u i aAsuanugananiugiiu (ground state) Tuduaugnsedu
(exited sate) InBoIABNITRANAULANTIHILLNINANNYIIATULRNIEL LD
(310 Hallow Cathode Lamp) Fstugiusinuessimusasein Tun1siinsgy
Ia%wﬂfﬂﬁ?am%"m Atomic Absorption Spectrometer %wialﬂﬁam%ug’u 9

] (%
v aa

A3 AAS Wy USunadangndnidegludmielufussiivsinanaesudi

IS DL v 1A A a U 1A

oy qzilAregluuTuin Tadnsudednsvsedadniudenlaniu fadunind

1 < (Y

2 a £ ] a & & ) v
15U UL UAINANTULALTLAUAIBE19AL AL ASIEY Nagvinliuanns
a s a < a Y = Y a Y [} e v
Jasnzvaaaaaauluaneuduasals 3eresivermssyie Wnenusnly
dmsuiiuimeg wdevinnatafnvilalndiensausiamunuiwiyugs
(HDPE) 1999710 dAnuude liUsevisouandiauwasnunisinngau diunsad

wifldneluiesujuinisiinsey sdeulunieuiininaning

41  mauzwasazasuiafildlunsimnzilavzun
(1) 2 TAUTNINT (Volumetric flask) vu1m 50 ag 100 Hadans
(2) Yswiuusanes (Volumetic pipette) auna 1,2,5 wag 10 ladans
3
4

(3) n3zUanNmg (Cylender) YU 50 Uagdans wag 100 UadanT
(4) ns78n509LA (Funnel)

(5) lulasUiuma (Micropipette) aunn 1000 lulasans

(6) Untnas (Beaker) vu1n 150 fiadans

(7) Teflon vessel
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42  duseumssRsumTuEIasAs e E U Uz lavieviin
(1) renvuzuazipsaauideiussl
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(@) 89 (rinse) Ferndulsirandosy

(5) Wluuludefitinsalunsn Snsnday 1:1) el 24 Flug
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(7) B lUitalerusrs

< o/ 1 o a o/ a 14
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(1) TumBUNISLAUMIBEIIUT
[~ 1 H YV Y Y Aw a s [

n. 1uieg i dufiwureIdNfensnsIniase tngly
gunsalifiufedneun (Water Sampler)

U. @74 (rinse) MYUENlFUTIIFIRE19MILMBg NI TININTg
ATIAIATIEN 2-3 ATI NPUKEITIUTIUIFI0ES UTeud 500 Tadans
wdnAunIaluRIALULTY (Cone. HNO3) T pH < 2

o o ! 1Y a wva 1Y [ [ 1 14

A. Uiegsdaipsfuinslrelideudiiu aumsaiuitegalile

180 U

Alelinselaventindemadn dosyuy anafiesAdayan
Flame Atomic Absorption Spectroscopy @MSUSTUAIINADL



25

[
Y

(2) TuURBUNITAUMIBEAY
v 1 a v < v & & A o a 4
n. fegdriuflufmunuresug M9gyinsnsITinse
9. gunsalwaznruzAildiufiegfuiosazen
A. TumsiuntiAueald wan geu vsaden mniunissAuALEn
30 - 60 wudwng Wildeselaynane 158n31 Auger
1. Aunyaranlagdenfunsediunaniliduiadugunsal
NSAY WRYaIULLHUNAERNidze1nagniaAulivg
° < a aAw o A A’ )
3. dluiivTuvianatafinidsvimnuazeined1ed wiewiuld
gananainbrinliegldnudaiireslfiAnsiesey
2. WenntaiesUfuRnisliasiziinauluisliui
%. UnRRBE AU ILLUS BURUAZINSITBUALILIA 2 Hadiums

%, iuluriarsegamatafniiesen1snsIainsIi

4.4  NSHTINAIDEINNDNITIATIZIE AN LN

[

nsmseNmMeg1uion1siasziinnuddyduegiaunn winia
AsUulauludunaun1sLSsuFa8198 U lAAANANITILASIZRANATS
=~ v ] Y] 0 Y a X ) = o | =~ Y a &
e paszansialulinanisvuil auluduseunisws sudiagaiie na A e v

AladAnugnas waglkaiuen
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(1) Fumounsinieusietiain
n. Msgemea il (Hot plate)
1) mseg w1 AuRLgs 50 fadans Aenszuenmg
laaslutninesvunn 150 Jaaans

JUN 9 uansnislddegeadlutnines
11 : Fosvuy, 2562

2) IﬁigﬂLLﬁ’J (Glass bead)

e we1192

sUT 10 uansnsld Glass bead
1 : Aosvug, 2562
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3) unsalunsnidudu 5 Jadans wdawnasun o Tiandu
Yavenszanurdnartedlunsuumlni (Hot Plate) ‘TjﬂLﬁ]WlWWW(;]j@ﬂﬁzﬂafj
Tuggantu (Hood) Iimnufouigumgiivanzanlagliifoniun 9 szine
ﬁ]uﬂsummiaaaaummaﬂmmmﬂmiaummu‘law uUUSIRSR UM
5 - 10 fiadans LLm&Jﬂaaﬂaaalﬂmawqmmmaa

JUT 11 wananaiiunsa HNOs aslusiagng
w1 : Aosvuy, 2562

JUN 12 uaninisegaeiegnasie Hot Plate
U1 : AvIvUY, 2562
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4) & (finse) T19dimined wavnsvanuIRindaedindy g
ND9ABATEAYNTBY Whatman Luas 42 Tdasluranusuusunng (Volumetric
flask) 2uM 50 adans USuUsunsteundulsild 50 Hadans wesents
Jasesinae AAS salumnlaiiasieiviud Thaneduldvinnanadining
|053uU (HDPE) waruniBuilgumndl ¢ esmiwaldea (°C) Wlesoliaszvisoly

sUN 13 Uanen1sanensganuRnedingu
w1 : Aosvuy, 2562

JUT 14 UARINTINTBINIENS
Y : AvIvUY, 2562
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9. nsgeedendululasia (Microwave Digestion) 8o CEM
U MAR6 iWave

5UN 15 uanuaIesdognigniu Microwave

U : APTUY, 2562

Alelinselaventindemadn dosyuy anafiesAdayan
Flame Atomic Absorption Spectroscopy @MSUSTUAIINADL



30

1) P9FRE NN WINNUALED 45 TadanT MIgNTLUBNAI
Jum 50 Jaans ldadhu Teflon vessel

UM 16 wananisidiegndldadlu Vessel
w1 : Aosvug, 2562

2) Wunsalunsndudu 5 Jadans Usaliy

Adl 5 a a Y v U 1
'EU‘VI 17 wanstunoun1siiiunsalunsnduduadiumesig
= v
N1 : OD3YUY, 2562
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3) 1)1 Teflon Vessel Tdadlu Sleeve iiatloarunisidesy

Y94 Vessel Veuzvinn1seae

4) Uy Vessel Tdadlugnamumyulusiumsnmanegay g
Tienflafsanuaunaveauinin winld Vessel lusunisiilimunzauay

ylaianismunndnlug1eladnaniaenarinla Rotor ¥a9LAS o808 Eene

Uﬁ 18 LLammmewmmvaﬂumiaw Vessel aglu Rotor

ffan Ailoltnuedowesseraulsilasion Bvio CEM Ju MARG Wave
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I
Y

5) AARagAUNUNUTTy Vessel Tuasaslulasiam

L

Angaaumyuadly
wedlulasim
*
5UN 19 uang Rotor NiAafeadlulATos Microwave
Y : ARvUY, 2562
6) WAEINTI9LATD
Fuvdaaieg

WU - Un 1e309

JUN 20 wanwsiuvdsadadiUaieses Microwave
1 : Aosvug, 2562
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7) \@an One Touch Method

ONETOUCH CLASSIC

METHODS METHODS

4:26 PM £

5UN 21 uansinaendnveeaIes Microwave
U : AvIvUY, 2562

8) 1aen Method US EPA 3015a

Methods ©O®O®® =

Silicon Slag Soil Stainless Straw
Wafer Steel

I tanium Tungsten Tungsten Urine
Jioxide Carbide Oxide Human

16:35 &

JUN 22 uana Method amiluia3es Microwave
11 : Fosvuy, 2562
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9) neF icon el PUUUYNVIN LitERTIAABUTRYA

Run - US EPA 3015a

MY T

Time

Temperature --- °C iw
Status Idle
Stage

JUT 23 uanathaevaniauyiiasgs
N : AiBavuy, 2562

10) UayaiuanidzUaniiateves Method T8n1sweusog g
Method iwsngfiunisdessiiegalssinnle gamgiivasiiaivunzauniu
Uszinnuey Vessel

fl Created 06/06/2017 12:30

Modified 06/06/2017 12:30

06/06/2017 12:29

06/06/2017 12:27 Created By CEM

06/06/2017 12:46 |
Tt Control Style One Touch

Sample Type EPA Digestion (Water)

06/06/2017 12:27

06/06/2017 12:29 3
Sample Prep Notes 45 mL, 5 mL HNOs

06/06/2017 12:50
Xpress

5UN 24 uanssngazidenved Method
11 : AiBavuy, 2562
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11) Weviinsasiadadeyassundrininnugnieiag

Wgauiufieg 19Nyl eilvingdl icon ELﬁaﬂé’Uéwﬁmé’ﬂ

12) ney Start Int98LNoEUNTINIU IAEAUYINITIERS

aualIan aaumnidagtiu 91uiu Vessel anudigazianiauduiuses

-0 =

amiifuanuiunegly Vessel Tuguwuunsmidy dunsmuisiansdoya

Yo1gunNilveIiagngly Vessel uazdnuiu Vessel Niegnngluinses

Run - US EPA 3015a

Time 05:53

Temperature 104°C iw
Status Ramping to 170
Stage 1ofd

Xpress Plus 16 Vessels

0 Em

5UN 25 Lanwmiinevuineu
13 : figavuy, 2562

13) 913097119 IULd59 139992911115 Cool Down 599U
9auuARINIT 100 °C JulaUszginIeclulasiin wasinynaUNLUIUTTY

Vessel 8anannLasadlulasiin
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- US EPA 3015a

Time 14:24
Temperature 159°C iw

Status Cooling
Stage -

Xpress Plus 16 Vessels

3UN 26 uanmiiiaavag Cool down
Y : ARvUY, 2562

14) 41H19819988WAIUINTBINYNTLANYNTDT Whatman
Wwas 42 adlu Volumetric Flask vunm 50 T88ans USUUSUInSA8UINaUNS o

nImlussn 3% Wils 50 Hadans

3‘Uﬁ 27 WAAINISNTDIFIDYY
U : ADTUY, 2562
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15) ¥161081970UN15n509 L UTAs1EimUsSunalane uin
f81ATd AAS nnlidtasizviviug Inanediuldvianatafnlndlesau

warutidunenmgl 4 esmiwadua eselnsievinely

I
v

(2) TUADUNISHSUUAIBE1AU
n. Asgasmambiiln (Hot Plate)

1) Ydregreiuiiivunisanliuis Tnevluldinaiuszann
2 &Uni adtuegfumutunarUTinumesiiegns winusiesweanidu
newdnuariltuneaz el o uialdiE T

2) thinegnsruinisuduusliiduidodeaty wazun
TOUHIUAZUNTITOUTUIA 200 mesh

3) FashogsRufiniunissound 1 ndu Tdasludnnesauin
250 Hagang

4) Pundu 50 fadans asludnines

5) unsalumsnudy 5 Jadans asludnines

6) 1@ Glass bead

7) sensazanglute 5 uu hot plate Imuoutnfigumnd
60 — 80 peA LA yE IUUSUINTIUAaRUTTUIM 5 — 10 HaaanT La8nNag
Uaee 3l Buiignumgiivies

8) NSBIAITALANUMBNTTANENTEI Whatman Lues 42

9) Usuusumsanvnelila 50 fadans

10) Nusnweg uilugiiu newmhlUieseidinalaveniin

TneLA3ad AAS
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9. msgessiemaululasin (Microwave Digestion) 8¥%e CEM
U MAR6 iWave

1) thiegsduiivanisauliuis inarfuegiuaauiu
SN RERN)

2) ddethepuiiniaudauualndudederiu wazthun
FOUNTURZLNTITOUIUIA 200 mesh

3) FasogeRufiniunissound 0.5 - 1 ndu Tdasly Teflon
vessel

4) unsalunsniudy 10 Jaaans ldadly Teflon vessel

5) YmudumeuLigfumsiese isnegsindelulasim
Fausidodl 3 Huduly Tneludedt 8 THuasuannidon Method US EPA 3015a

Juden Method US EPA 3051 (WiiSdwmsuniseesdies wiiduresds) wiu

4.5  MIABUEITATAIWUINTFIY
nanIuansagarsumsgrudufanssuisudusdrauindenis
UfRmARs e feseidifuazdesdimmimmudile uasivinuziAeai
mMawseLansazateuianieg nMsdaiu wezmsdenldiesesdioluniswsen
asavany ieliiAneuiiilaluainugndeusiudimy smsgiuaina uaz
dmalinanisintudede
mMawieuasazaenasyuilinsaaeuiiogns (Working Standard)
Adlumsiaszilanzuidn mswssnetisdes 4 mududuiull Weniy
gndfesuazutiugesmansiinest Tneldgmsdunded
CiVi = GV,
e € = avududuvesansavaneisudu
C = pnududuvesansazanesFoandideanisnioy
Vi = USinnsvesansavansisud

Vo = USUNRSU89a15a8aN8La09197AD9N156H Sl
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FRENNNIALL N TUATAL AEINATFIULARLIIEY
WS8URINESAYane Pure Standard waaLdey 1,000 JaanSunoans
1. wWSsua1Isayany Stock Standard 10 fadnsuseans USuns

100 HUaaans

CiVi = Gy
1,000 (Hadnsusadng) x Vi = 10 (Hadn3usaans) x 100 (Haddns)
Vi =10 x 100
1,000

Vi = 1 ladang

avtiu #osliUnansazans Pure Standard A2 LY N4 1000
Jaansusedns w1 1 Jadans Tdaslurindsudsunsuwn 100 Jaaans
USudSunasaavineslu 100 fiaddns azldansavany Stock Standard upaiay
AMULYNTU 10 adnsu/ans

2. \WW3uU Working Standard A213L0u9u 0.15, 0.3, 0.6, 1.2 uag

2.4 Jaansw/ans lagldaisazaiy Stock Standard wAALNEUAINULTUTY
10 UadnTu/ans

IHUADINITLFRENAIDEN Working Standard 0.15 Sadnsusiodens

U311015 50 Tadans wsedlagligns

GV = GVe
10 (Haan5usodns) x Vi = 0.15 ({aaniusodng) x 50 (Ladans)
Vi =0.15x50
10

Vi = 0.75 1aaa9s

[
v L4

ardumealiunansaraie Stock Standard AAULTUYY 10
Taansusaans U191UIU 0.75 Nadans tdaslurinusuusuinsaunm 50
fladdns Usuusuasgavinedu 50 Jaddns azldansazany Working Standard

LAAKIBLANUTNTY 0.15 Naansufaans
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AN9197 2 LEAITRANNTUTUTDIETAZABNINIFIU NausawTenlaniy

Cookbook V89ASBINAMUUAUTLA

- - o » anadudufianunsanioy
e | AueneaY | Adnududud (Giadnusiodng)
(nm) 0.2 Abs
Max Min
S 422.7 0.8 2.4 0.0176
239.9 160 480 3.52
S 228.8 0.6 2.4 0.0132
326.1 240 960 5.28
357.9 2.5 10 0.055
429.0 20 80 0.44
Chromium 520.8 500 2000 11
520.5 1500 6000 33
425.4 12 48 0.264
240.7 25 10 0.055
304.4 40 160 0.88
Cobalt 346.6 90 360 1.98
347.4 200 800 4.4
391.0 7500 30000 165
324.8 1.5 6 0.033
327.4 3 12 0.066
217.9 15 60 0.33
Copper 222.6 60 240 1.32
244.2 400 1600 8.8
218.2 15 60 0.33
249.2 200 800 4.4
217.0 5 20 0.11
283.3 10 40 0.22
Lead 261.4 200 800 4.4
205.3 2500 10000 55
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dosyuy anafiesAdayan



41

o . 4 anududuiisunsawie
WIS | AMNYIAAY | AULTNTUH (fiadntudedns)
(nm) 0.2 Abs
Max Min
279.5 1 4 0.022
Manganese 403.1 12 48 0.264
321.7 3000 12000 66
_ 285.2 0.15 0.6 0.0033
Magnesium 202.6 5 20 0.11
232.0 2 8 0.044
3525 10 40 0.22
Nickel 3515 20 80 0.44
362.5 1000 4000 22
341.5 35 140 0.77
766.5 0.4 1.6 0.0088
Potassium 769.9 0.8 3.2 0.0176
404.4 160 640 3.52
Silver 328.1 1.5 6 0.033
338.3 3 12 0.066
589.0 0.3 1.2 0.0066
Sodium 589.6 0.6 2.4 0.0132
330.3 150 600 3.3
Strontium 460.7 2.5 10 0.055
213.9 0.3 1.2 0.0066
Zinc
307.6 2400 9600 52.8
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4.6  MINIVANAMNINNISIATIZALUTRIUHURNS
a & o a wva P v) ~
N13AUANANAINNNTIATIE LRIl URN 15D o Tudunoud
frnudAgunn Wesnnagyilinan1sinsgvignaeiarininuueie
1. MIIATIEAILBLIUALUAIA YIDUUAIATBIISNAEDU (reagent blank
or method blank) N153LAS1HILBLAUALUAIANI DLUAIAYDIITNAABU
PNEDY NITIATITIF0E WAUTIAINFNADINTHATIEN Ww3eulagltunnau
waz U lUNIUNTEUIUNSIULREIAUNSWS 8 UAI0 8197519852 Laeld

4

reagent A0 waviadeslafieafuiunisinseidiegns n15nsIen
wuasdadnd ieliudloindyanaiommeiiiniy Juddidesnsinses
13il997n reagent wiioan@adun Aildlunsiiesest Uselevtivosdiouduuasd
ViouUatvesisnadey etuuariilumunaindeu 1nszu (systematic
erron) Tnanamallsiuiavsvestionus matudeuaniedesuia viaiaslle

NTIATIIULUMIALIATINNNT 10-20 % vaaTmufeesly
usiazyadaasna 1y Srfifegsiavan 100 feghe aedesriin1siiags
LUagANNY 10 foene WWumuy LLasé’ﬁmeﬁéhasmﬁ'ﬁmmL%&J%uqq 9
a19fpshnTeiuuasi Tl iedestumsvuidewnindegraiuluds
Megaialy

2. NTLATITI spiked sample #3OA15AT % recovery N1SLATYL
spiked sample vilalagn1sifsaIsumIgIuANTNTUge USunatees
adlugegne (Liifiu 2 % vesUsunsiiegne) Wensiaaeu analyte recovery
Tu sample matrix e Tineszsisaeg1efid matix Auanesll azdunis
MUFUUSNIAETIUNIUY

ansavaneLAsg U MmN nAuazIvas FURdReunsminmsgu

wag spiked sample msaglutiauferiuiufiiegeniinsiase
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aa a .
18N19M384 spiked sample

1. WUSETAEANEMBENTIRBINITIlATIEean U 2 dau wine fu
Tuvsuanyindunldlunisasiadmsiziduusnlndudegrsunalulaiu
a1sunsguadly Sund @vgasuauy (original sample) ndumnilaiun

a PN Yy v oA | & o | .
WNasUI9IFIUINIIUITutuikiueuadly d@auiliienin spiked sample
lnginauiniseeusuagsening 90-110 %

2. 1A3UUAIDE19I 2 AUANUTUNDUNITIATIZI

3. %1 % recovery 3MNEGAT

% recovery = (AMUUNTUUDY spiked sample — AITUTUVDIFIDLINTNAY) x 100

Aaduduvesansunsguiiegly Spiked sample

4. Mslnseialushegnaiieatiu (duplicate analysis pair)
mMwTslufeg et mneiamsieseisegaieaty
$1uru 2 ad lenadeuANILAILE BTN IAde ndeR1ntTuLh
HANITNAADULIATUIMT % AITULANANEUNNG (% Relative Percent

Difference : RPD) lagnauain1seausuaaaluitiy 10 %

% RPD = (Max - Min) x 100

ANARYYDINANITNAFBUNY 2 ASI

5. NINTIIAOUALTIOUVOURSBATlE

nsnsIvEevaNsIauzvenasale Idmsunimeaeuiidesends
Lﬂ%@ﬁﬁ auanlawn Spectrophotometer Wag Atomic Absorption Spectrometer
vilelae Ransanandrnnuudunss viold3sauimmzan §vaaeu
aeldansumsgiu 3-5 anududy wdiansanyranududunse lnegan
AndaUsyasEnduTS (correlation coefficient : ) oAdUsyaVBNsHAELLD
(coefficient of determination : R2) lagtnauwin1seausy : A1 r Aedlitaenil
0.995 wag R? litoani 0.990
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6. N5IAIILH Certified Reference Materials (CRM)

Certified Reference Materials (CRM) tUuan¥5 08158 W8IUMTg 1
flasunissuses ImmiﬁwLﬁumiﬁgﬂﬁaqmﬁmmi LaraNNsndauNay
(traceable) lﬂgﬂﬂﬂmii’]“lﬁzwj’]ﬂﬂizmﬁ (International Standard: Sl unit) 1@
AN53LAS1Z9 Certified Reference Materials Wunismuaeuliudlaindnd
¥ nnmsvnasuamssnesguiivistues Sagnies lnsinasiniseoniueg
FEWIN 90 - 110 %

% ANUNABY = (ANLARINNTIATIZN X 100)

AN39

47  dumeunmsieszilaveyindlemeada Flame Atomic Absorption
Spectroscopy ﬁaatﬂ%f'aa Atomic Absorption Spectrometer ?jﬁa Varian
34 AA240FS

mypTzilavenlsmaila Flame Atomic Absorption Spectroscopy
Hudunouiifienuddy dosianuiemnmdlalumsuiudaedadidany
QnFg Lﬁ@lﬁlé’waﬂﬁﬁmeﬁﬁﬁgﬂé’am@iusﬁ'}

1. W Computer fisiaffuia3as Atomic Absorption Spectrometer

JUT 28 uanuA3es Computer MABAULATEY AAS
Y : AvvUY, 2562
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2. U stabilizer fidofuiAdos Atomic Absorption spectrometer

Wiasnwszaunsssulnivazyinn1sias1en

1. Unaindiie
%9 Stabilizer

2. nerJul Reset

;silﬁ 29 wanataaiulnnsznn (Stabilizer)
Y : ARvUY, 2562

3. UaAdes Atomic Absorption Spectrometer

Unedeiraes AAS

JUM 30 uanwsiuvdsadadiUaiaies Flame — AAS
U1 : Fosvuy, 2562
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4. Wankhawazideuvaniuay

yaUaduia

2]

SpectrAA

[
(o)
4
-

46

JUT 31 uanadoindeuay oxidant Mldlunsimseilanewin

U : APTUY, 2562

5. 1 lUTLATH SpectrAA

— 2]
My Documents . SpectrAd

WL
«

My Computer

SpectrAA

Ldenlusunsy

JUN 32 uanalusunsu SpectrAA en1sinseilaveviin
47 : LASDY AAS, 8918 Varian §u AA240FS
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6. Laon Worksheet 1 at5un151991ULAT 09 Atomic Absorption

Spectrometer

3UN 33 uanaitnaenanyadlusunsy SpectrAA
147 : LASDY AAS, 8918 Varian §u AA240FS

7. \@on New wieadns Method Tul

Load Worksheet

|
|

Select 'New' to load a new

Hon Worksheet

worksheet, New From' to load a
new worksheet using an existing
worksheet as a template or 'Open'
to load an existing worksheet.

<
=

| Cose | | Hep

Ul 34 Junounisains Worksheet
17 1 1A AAS, 8918 Varian Ju AA240FS

A -
89N New W

@5 Methode
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8. 180N Instrument 1 iolde1u w3 Flame Atomic Absorption

nUUNA Ok

Select Instrument @

Select the instrument that will be used for this analysis worksheet
@Eon Instrument 1

Spectidd 240 Series - Instrument 1] Serial Number: 5578787777

[SpectidA 240 Series - Instrument 2] Sernial Number: 5578787788

P v P
LIRIGERR!

Flame AAS
[ Ok ] [ Cancel ] [ Help ]
5UN 35 Tunaun1sdentdaueaies Flame %38 Non Flame
47 : LASDY AAS, 8918 Varian 1 AA240FS
9. asralid nduna Ok
“~ New Worksheet = @
Look jn: | £ DATA v
5 Envionmental Clinic | #] Test Hg
07 Study
) Thesis
9] Cd Test
i] copper 11-4-62
#)Cr11-1018
9] TestD2
2} Test Graphite
Soodons |t o087 o
Analyst: [ [ [ Cancel ]
Comment: ‘ ’ [ Help ]
Samples: 50 =
JUN 36 Tunaun1sAselnanTiiAT e
47 : LASDY AAS, 8918 Varian §u AA240FS
Alelinselaventindemadn dosyuy anafiesAdayan
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10. @579 Method lnedan Add Method iBdannisiwasNaeanis

“ AA 240FS. AA 2407 Cu 180419

Fle Ed ¥ Ooticrs  Window  Heb

= e 8 (o (=] |9 =5 sald | | dIHS&

Firg. | Deveiop _ Ladek | Analysiz

@519 Method 1ag
1@ en Add Method
Wadeniiwes

Worksheet Methods

o

Fasl Secuensel
jzad...

Elemert Mavx

S a ¢
NIIAINEN

SHM Wizard.

[Tz
B2 Meshods

5 .
Rl g

UM 37 LLamsuumaumil:ma‘wmmiaﬁw Method
11 : 130 AAS, 8% Varian U AA240FS

s v

11, 1EBNNISINPNBTNADINITIATIZNLAMATAN LTI UNTIATIEA

NUUNA Ok

“~ Add Methods E]

Select one or more methods from either the cookbook or the method library to add to
your current list of worksheet methods.
L = a s
ol Ero beaich — 1. \@BNNIUHIBST
(&) Cookbook Element ‘ ~ oA a ¢
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e

a

ansazany 1000 Haaans dkile Cd 0.015 dadnsy

a1sazany 50 dadans dille Cd = 0.015 x 50
1000
= 0.00075 Hadnu
a15aany 50 aaans 11310 @15azanuseg1d 45 Naaans
ansazany 45 fadans dule Cd = 0.00075 fadns

[
a A

anvazany 1000 dadans dkile Cd = 1000 x 0.00075
a5

= 0.0167 4adn5u/ans
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A8 19kanIN15AWIN Cd Tudlasnafu

Tgaulumsiiesesit 1 n3u TWdos wiuiuusunsaninesdu 50 Taddns
BIUANNNLATEE FAAS 19 Blank = 0 Jaansusedns wasfia8196y = 0.007
Laansusoansg

a0

ANUBIRIDE1RUNDWLAN AAS = 0.007 HadnSusianlansy wamyin
d@15avany 1000 Jagdans dwla Cd 0.007 daansy

[
a A

anvazany 50 Hadans dile Cd = 50 x 0.007
1000

= 0.00035 dladnsu
asavanggaing 50 Hadans W1RNMed1eRY 1 Ny
avtiu Au 1 ndu il Cd oy 0.00035 fadn3u
fiu 1000 g & Cd 8¢ = 0.00035 x 1000
1

= 0.35 §aansy / Atansy

$1081LAAIN1IAIUIN Spike Sample

wueiegns n. 18y 2 druwigiu Vumarsazaiou1nsgiu Pb aududy
100 Jadnsusedns w1 1 Jadans ldasduvinusuUsunnsuunn 50 Hadans
L9919MI8RIDEN9 N. IUATU 50 Taddns trludnerinlensizs AAS
AnTanszsildanniados AAS gl

f981 n. = 1 Uadniusiodns, Spike Sample = 3.101 HadnTurodns

% recovery = (AUIUTUVDY spiked sample — AMUTNTUVDIFIDYINTUAY) x 100

AN TUYRIEN TN IUTRLlY Spike sample

% recovery = (3.101 - 1) x 100

2
% recovery = 105.05 %

\nNeiN1SEaNTUBET 90 - 110 %

Alelinselaventindemadn dosyuy anafiesAdayan
Flame Atomic Absorption Spectroscopy @MSUSTUAIINADL



UNN 5

Ugynguassauaziuamiauile

Hanvieile lnagulawyevassa uasiuamaudlalunmsin Zadgm
fing 9 agununnuluesaiifatuanmsufofu daunumauile Usudse

[

Wy Wuiisslaiauowuzanginigie

51 dymiinusaznmsudledynidosdy
(1) ﬂ"lmig]mnﬁuLtaeﬁiﬂlﬁs‘i’qndqﬁﬂqmL{‘Jua'%a
U
- Nebulizer gasiu
- §hsnsgeansazaetiesnitfimsazidu aseaeusniinisga
ansazaneazeyd 4 - 6 fadans/un
- Burner agflushumsiilsimnza
- miazmammgmﬁammuaaUUuLﬁau
BA5291%A
- Nebulizer qmﬁu
thansazanguassIuinIuanudiduwiveuniaionivdey
@ifmfﬁamﬂﬁul,t,aqdﬂﬁmmﬁ Cookbook Anununselil
- é’mwm'ﬁ@mmsazmaﬁaaﬂdwﬁms%lﬂu
dindu 10 fiadans ldadlunszuenmisuuin 10 Jadans
i’mﬂ%mmﬂf’]ﬁmﬁaaeﬂumwaﬂmqjﬂ Nebulizer galy 1 Wi Binmsfimely
g 9MTINNTNAYBIENTAYANY
- Burner aglusumisilaimanza
319 Burner Cleaning Card aquufienans Burner Tnguy Bumer
Cleaning Card 9zifuvisiiuny auvesuafideasiugin Hollow Cathode

Lamp
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- &
- @nsara1suInIgIuilasuInaslwiou
UaNTara1eINIg I IANeNTINERY AMNNTAANAULEIIT AR

Cookbook Muuanoll

WUl
- Nebulizer gnsiu
1) naaustans Nebulizer wavvasanaa@nidn (Capillary tube)
uhenwazeelagld Nebulizer Cleaning Wire ugs Lilalodsiigasiuaen
2) Banuthnduunudszam 15 wil
3) myinansaraneuuasiaduiuasazaneiieg1s leannsgady
flaziAnty
- §nsinsgaansazanetiosninfimsaziu
U3u Nebulizer kagiinisindnsinisgaaisazaelile 4 - 6
Tadans/uni
- Burner agflushumsiilaimnza
Ufusumisnes Burmer Mluiinisuazuunuoy dioliduasogly
Fuvdefifmue
- asavmennsulasunueosUuley
densraaeunuirdasuviuassuteou THuflalasnisnses

MIUNTLANLNTDS Whatman Luas 42

(2) fin153UNIU (noise) wazdyayalined (vauzndalsigaadl)
R

Hollow Cathode Lamp ey visevisinegn1sldan

Autiauad Hollow Cathode Lamp lalaglusiunisiivanzas

Laudve9 Hollow Cathode Lamp fisouitou walisasunning

- 13 Warm Hollow Cathode Lamp Aaunsiaeu

- Wowndanldlausans
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- useuuAaiiidedes AAS lmianga

BAsr9.90

- Hollow Cathode Lamp (#ou videvsneignsldan
Andayeuausinninund n3198AD18N151HIUE9 Hollow cathode

lamp Mnayatuinnsldnu

- AUNLST89 Hollow Cathode Lamp laglusuviusiimnyas

Y

'
N o

YuEyiN1s optimize lamp azwunlaadyeun liai

A7)
[

- 1audve Hollow Cathode Lamp fsoeilou wioilsosunning
YzYIN1T Optimize lamp aznuIAdy g ailaliad

- 13l Warm Hollow Cathode Lamp foun1siaeu

a1 o !

AAdeNMYAEYIINTT Optimize lamp aznuinAdeyaaldad

Y

[
a

- WowdAlylivTans

e

a 1

asvEeUtduTaImdsihruuigvsvendamantulununaie
dnsuldauasasszylivialyl
- wsssuLandaIes AAS limaneay

asdanaiausiuuianduaios AAS Tdulunundiiodmsu

THua3esszynsald

WU LY
- Hollow Cathode Lamp (#ou vi3evsne1gnsldia
yhmsaatalusnisldaues HCL Tngengnisldauves HCL azog
Tutiag 100 - 300 Falug
- fumidaves Hollow Cathode Lamp lieglusiumisiimnga
USusunisues HCL Tamunga %qaﬁuﬁaalcﬁmamé’zyﬁgﬁm
Tagagsiosususumisves HCL TldAndyanngaiian viinandaygyaugaiu

1.100 Tivn13 Rescale wazususialuaularigeiign
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_ taudvas Hollow Cathode Lamp Sseaidiou vieilseaunndm
ynATIREBULEINUIMaen HCL fnmsunnin msdeulniiug
wimnilusesiteulilitnidnaudyuueanasedifnuinuiiisesdousen
- 1 warm Hollow Cathode Lamp Aoun1slaanu
1115 Warm lamp feunistéaudunanegnedos 5 urdt el
uasiasesnindmnuasiineurnsieey
- Jowdsldlduians
ynaTdeunUinuuiavivoatemasildliulunudiie
mslfnuaies Winadsudemadniulunmugiovenndosssyls
- ussduuRaidiaies AAS lilmnyay

USUBTIAULNALTLATDS AAS TNy ay

A5199 3 TaMUUALNYINULDE

- , o< | nusulu . , .
YUA ANANUUIANG o o ANUAUYIDDN AU UN
) ANl
CoHz | Instument grade | >100 psi | 9.5 - 14.5 psi 11 psi
> 99.0 % 170 %79
65 — 100 kPa 75 kPa
N2O > 99.5 % >100 psi | 35 — 65 psi 50 psi
D! YED!
245 — 455 kPa 350 kPa
Air | Must be clean & - 35 - 65 psi 50 psi
dry Air filter to 739 739
be use 245 — 455 kPa 350 kPa

flun : 1A309 AAS, B0 Varian U AA 240 FS
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(3) WUN1AAAUYDY Burner
GV
Annntudegnilindevevesudavalsiiliegas
ad <
0n3239A
danaadln wndinsaaduil Burner azwudtailnain Burmer
arluifnvSounis

LUINIINTALY

- siuttadll 91n1uld Bumer Cleaning Card 1d@aulufidesuns
Burner wazld Burner Cleaning Card gluun arndugaidailnuasly
ansazaneuInsgIuATIanAfielagndesriell winanlagalignaes

Tngan15vnauLEInen Burner 98n11AN

g Burner Cleaning Card
lduniierdndsandsnd

fAineei Bumner

/

5UN 74 uansn15viimIuayenn Burner ang Burner Cleaning Card
11 : fosvu, 2562

- YuglATeRiivinsgauiavasuiunsindiegne tngldiian

Tunnsanaussunad 1 wi/eegns
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A95UnU (Interference)

75

Yy iAnaindasuniudanalinaiinseiianain Lngudassim

fssunuwaziuavansud luusneneiy §linseididudedanug ey

dlalunmsdanisiivdasuniulignaes iedesiulilvinan1sieswiianain

(Y]

e32p

a o w

AYINANAUBUUININITIANITAITUNIUTDIT W o) FenNT 196U

A599% 4 AISUNIUNLALLAZITMIARITUNIUNILAL

w15mas fia5UNIU ANIANIARITUNIU
Calcium uie Air - Acetylene Wil Strontium aslusinegna
Tslanugudu 5,000 Sadnsu/ans
W3 lanthanum aslufiegis
TAslaaugy 10,000 Hadnsuw/ans
Cadmium 1aifi sl
Chromium | Tauead , widn , Tkia a@13n50Manbataenshalaitil
Tnaannsiiinsaesrania | svwfiduluoinmesndladuie
Wudmlsenau Tngwmgailnlunsasenlas -
pyiwau
Cobalt Nickel sgfuinAIN 1,500 Mssunuasnsananasdld
fadindu/dns agvilliiiinns | lnen1913e919l9 Nickel agluszdu
FUNIUTULIID1YIIA #1171 1,500 Hadndu/ans way
NARANAIADY 50% 1w Nitrous oxide - Acetylene
Copper il sl
Iron nsndnsnTifaududy 19ufa Nitrous oxide - acetylene
200 fiadndu/ans duld Tunsimsen
fnalvimnududuveanan
anas 50%
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w1mes fia5UNIU ANIANIARITUNIU
Lead Woawln ansuelun lolelad, | ssuntumaniannsaridale
wgoolsd uazerdion Suds | Tasmaiiu EDTA adlusheglvid
ﬂﬁ@msﬁ’umzﬁqaﬂwﬁﬂaﬁﬁﬁg AINTY 0.1 Tuans
fiszdupudutuinnnia
aeiAUIN
Manganese | N13QANGULAIAAA lelu manssunulalaglauia Nitrous
fegeiineawin osnaslsn, | oxide - Acetylene
widn, inifia, 3aAeu wag
lausan
Magnesium | Wig Air - Acetylene WA Strontium aslufeenglul
ANULULY 1,000 - 5,000 Haansu/
dns w3oLAY lanthanum aslu
frognelvisanududy 10,000
faansu/ans
Nickel Aenuemedu 2320 wiluwes | Wasudlufiungs (Background
yeaudaftaranstiinnu Corrector)
Wiutuge
Potassium | lossuvaalusunaides Wuideulunse vie Tdeunaslsa
wsdu vilAnnseuds aslufmegnslidanuitutu 1,000
Tovoulusdu fadnsu/ang
Silver sl sl
Sodium lovouveslalfguusdiu Wwulusunadenlunse wie Judau
virlAnnsdudilesauly Aaalse adumeg el
e 2,000 Hadnsu/ans
Strontium | aAew, egiilley, nimdey, | Wy 1% uaunidilunse vie
woslalluw,Weawn YFouranlsn adlusiegalid
uardammazy A NULIY | AUNTY 2,000 Jadnsu/ans
anag w30lUUAd Nitrous oxide -
acetylene lunsiasgi
Zinc laidl laidl
#l1 : Cookbook LA3a AAS, 8o Varian Ju AA 240 FS
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53 msUnednwaIes AAS

o v

nsthgesnyasesilouazaunsaliuidudsidrfeuan lumsiing

]

FouULsUADLID LALAATIUNNIDIUIIDEILALAT I LAZ D UNTAILAILYINTY

9
I

asdestulagnisisednuiiaisafiouazgunsalivariuliaunsalday
I¢oeneusravBnmuasdiainsdnegmsldnueiesiouazgunsallddnde
(1) dsufienzdnau (Acetylene Cylinder)
n. MUANLSIFUITIAT DY FAAS vesufdliorseming 55 - 96 kPa
(8 - 14 psi)

NPT
el

NTILTIA
WUFTRa AAS

5UN 75 uananainusaduuia
11 : dosvuy, 2562

%. Bleed Line an1dn Acetylene Gas 88n1nviayNA3aviadlyan

(Wunsamadesaufainaulansali)

'
[ 1

A. laaasladionsedunianinia 100 psi 109310 Acetylene
azanelu Acetone yinldillowssauludasiinan 100 psi 919%114 Acetone

wihluviate Oring MeluiaTas AAS il Oring W@eunautivenenisldauy
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(2) Air Pump
n. ¥1N13 Drain 11980310 Air Pump NASINAINITIEU 1ie

Jastuuianmeluane wagoravinlinislénuesadaluunndnenieluaeidng

A0 AAS v lAnauEsnnele

panefiandua1edelag
wyumuduuRnile
Ud oeaiennanng

JUN 76 uanagndmsu Drain U1 vidanisldeu
i - Aoswug, 2562

2. lamuTueenaIn Moisture trap naun1sigeu

(3) Hollow Cathode Lamp
n. AT URLILLATYTiATeY Hollow Cathode Lamp 714

ADUNITITITU
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9. A5IadeUNTERabNTIT8lH Hollow Cathode Lamp (current
lamp) Tz e

A. llsduiausiad Quartz window 983 Hollow Cathode Lamp

(4) Nebulizer

n. veuavenlagldiduainauinidn (Nebulizer Cleaning
Wire) wenoukaznaslgay

9. A5I9aeUSNBALYed Capillary Tube flaunislidauing wie
finsinsensoll

A. 1N Nebulizer fin1sgadu Tvhn1saeaudluingu uazdng
Fenhazenn

38n1508M Nebulizre

1. Aanelndsuazyinn1saen Thimble aan

2. AaeLNas Clamp bush guide ponag19TziinTe T Unaiuy
aUSanseinumraume

3. nan Capillary assembly kazaU3soan 11 Capillary assembly

wiluinguuimametazeIn

Disassembling the nebulizer

Take apart the nebulizer according to the following steps. As you do so, carefully inspect all components for wear and corrosion. Replace all
faulty items. If the nebulizer is blocked, clean it as described in the following section.

1. Thimble 6. Spring

2. Locking ring 7. 0-ring, 3/16 1D x 5/16 OD & 1/16"
3, Clamp bush guide 8, Capillary guide

4. Capillary assembly 9. 0-ring, 3/16 1D % 5/16 OD & 1/16"

5. 0-ring, 1/32 ID % 3/32 OD & 1/32° 10. Venturi

5UN 77 uansdiuusenauved Nebulizer
147 : LASDY AAS, 8919 Varian §1 AA240FS
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(5) Spray Chamber
n. @mﬁmé"uﬁyﬂﬁdauﬁu Flame \fiedn4 Spray Chamber luiaan
3 unft ynaswdanisldan uasgaoina Wuna 3 wit ievhmsladieen
37N Spray Chamber

9. NEAANYINIAIINALDINLIBINITNNAN9UDIFIBES

ARELNEE WMV Y
VoW wendu
U Spray Chamber

RRI

farUnnuneaen

Tetwiluimesnin
1A Spray Chamber

Vavald e enngu

Uil 78 wansi5n1snen Spray Chamber

#lun : 130 AAS, 8% Varian U AA240FS
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(6) Burner

n. iANEEeInee Burner Cleaning Card AoULAEAINSIT9Y
wWiodlonuiwalwiidhvasfinund

9. penarsvhauazeaiefinisnnA1eesfieg suY Burner
Tnsnsugluiguudaliwosing Bumer

\deru Bumer Cleaning
Card asluos Burner
e delane
adlu

§ Bumer Cleaning
Card lUin Werdn
ATUAMUSNTINEeL

Bumer

T NAUARA U5 Laad

Bumer

KR ees 89 Ultra Sonic

NI UR A WA

UM 79 uansdunaun1sand Burmer
197 1 1AT83 AAS, 8918 Varian 3u AA240FS
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5.4 daiauauuy

uamnﬂmi(??qmm‘%lmﬁaasmgﬂ‘i%ué’a AT Izilavgnilneigy
\A383 Atomic Absorption Spectrometer Iagltiivatia Flame Atomic Absorption
Spectroscopy (FAAS) é’qﬁfjﬁaﬁuqﬁﬁmaﬁiammgﬂé’aq ALLLUgTUNT
AATIZN

(1) Dus nsdenlduseinnvestivalunswisuansasasuinggiu

1 a

Irgnaes wazldautiunedregnisazdigananuiianainwazyislving

! [
e‘d\lyw I

Ansznnladuiianugnies

n) msidenliussianvestivalimnzay wu edeanis
aaansavaneifiuiunnstesnit 1 daddns arsidenldlulastivmmey
sglvinnugnaesiazuiuglugaansazarelafninUivauuudiunnsuasy
wWanuuldnag

¥) AudnlunisguiiunievarsTiuniigndestiodis
AugNARIesUsuIasThe dmsululastivnadsquituineglugie 1-2
fadiuns wazdmiulivamluasquuarstiualieglutag 3-6 dadluns
ninguAvaniiulusuavesinaluiivazgniudn ilvveunaignen
snidulufsifuegfuruavesiiugie

A) yuluntsgudialugiegrsnaslndisstunuadsliun
fiamiiisdululd warliasideauuluannndt 20 ssmainuuacs yu
Tuwwaneufiunnfuagviliveunagnaadilulufivanifuludsazdema
TWUsunsiigaliigndea

1) M3dneasazarsntiunasgnivuzazdeasiulainls
Peneagavngesnlusununlivaundosgiivarediun dmiunisldau
dnlnguuzihlvdnelneinuae e lifinTan vus inszasysannde
MdnUiunamesaisazareiivdeegludiunoenle madatanunsoiis

ANUgNABIvesUTumTlaeg1aloy 1%
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2) m3dsuiivndediunlminnadailofosnisgasiodn
vieasazanennsguidamdudusiieiu limslitupfigaansazane
ANt UgINIUED dugaasazatBuIATEIuANLTNTUAIN I
desnaghliiAnnisuuleuresansarasaududugs

(2) w3eete masidenldinIestelvinunzauiuiudmdnaeds Wy
v < a 1 = v A Y a o ! < v
WINAaeNIsTaRY 0.5 nu msidenldiasesdmaiion 2 sunis 1Wudu n1s
Tdnunsesdslignisastivandeiianaintunisins gl

A1) MNTYNVBIVUIA mi’m?qﬁéfaqﬂ'ﬁﬁ?j"ﬂﬁagujmmmqmu
Lﬁ@%ﬁwamL%aéﬁﬁmulﬁasmauyiai Atmiinaslaldrainndou

9) dnAndulunsdifinsosdiaziden winfinasldauiu 30
V7 ﬂ’gs’mﬁwaﬁ%%’wumu%’aLﬂuSd’NL’;mé'jue] WEBnoeNAaUNITI93
Jun15vi pre loading warm neunisldeu

A) MU Awedideenanaudadiofaai g Wovdndes
ﬂ'liLU?]IEJULL‘IJaQE;mMQﬁLLﬁ%ﬂ’J’]EJ%JUﬂ’lEJIHLﬂ%‘IEN%LQ FaoraiAnandeiidady
warlsivihliedosd Wesandidsuudnegmaonmaziiusaiuag maoniian
LwiLﬁa%Lﬂ'%lamaﬂﬂ%ﬂ%é’aw@um%u:ﬁaaﬂLﬁaﬂaqﬁu Load cell \@v
osnladfiuseduniu

9) fuinaedesdadoadouaueiu wiodnduldzdmiuis
desdadeiung udause

Q) qmmﬁma‘tuﬁaqm%’laq{i’ammﬁi Lﬁaqmﬂqmmﬁﬁ
Wasul 1 ssmazyilnesostesuatnly 1-2 dulududin wazlinisd
dwiniseundeddlndfuddiiilianmudou

2) anududuivslurionadosdimsogssving 45-60%

%) ldArseglnduszamiadieen w3e nsguaauan
\spsUSuaINIARazIA3Bsiafiv T Ann sz uaan s1znszuaanyilinisds
AAIALARDY

%) AsidanTesdeneuldnnads e warm up deuldialy
’miﬁLaﬂmaﬁﬂéﬁmﬁwmuazﬁqmmﬁﬁmmza:u Faszoziaailunis warm
%%uagjﬁummazLﬁammlﬂ%mﬁfﬁ
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(3) ansazareunnsgmd Mslinsalup3n 3 % WornasazaBNInIFIY
dielamsaraeunsguegluanmeifeafuamsaransumsgiusediu (Purity
standard) Allunsiwionansazaeannsgiuiielilunisiesiesi (Working
standard) azshlfanunsaivansaraneuasgldundulaefinrududy

YaasazansRnsguliGauly
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Silver (Ag) Atomic No. 47

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
328.1 0.5 1.5 100.0
338.3 0.5 3 90.0
INTERFERENCES

No chemical interferences have been observed in air-acetylene flames.

FLAME EMISSION

Wavelength 328.1 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Arsenic (As) Atomic No. 33

Flame type: N20/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
193.7 0.5 40 50.0
197.2 1.0 60 100.0
189.0 1.0 20 54.0
INTERFERENCES

One of the main sources of interference in the determination of arsenic is the
molecular absorption of flame gases and solution species at the extreme
ultraviolet region of the spectrum where the most sensitive lines for arsenic occur

(193.7 nm and 197.2 nm).

This non-atomic absorption can be corrected by means of a continuum light

source such as a deuterium lamp.

FLAME EMISSION

Arsenic is not generally determined by flame emission because of the poor

emission characteristics of the element.



Calcium (Ca) Atomic No. 20

Flame type: N20/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
422.7 0.5 0.8 100.0
239.9 0.2 160 10.0
INTERFERENCES

Chemical interferences in the air-acetylene flame are pronounced and have been

fairly well documented. These interferences which depress the calcium

absorbance can be eliminated by the introduction of a releasing agent such as

strontium (5000 mg/L) or lanthanum (10000 mg/L). Normally the addition of a

releasing agent is used in conjunction with the practice of matching sample and

standard solutions to obviate combined interference effects.

The presence of excess sodium or potassium causes 5-10% signal enhancement

due to suppression of ionization.

In the nitrous oxide-acetylene flame the main interference is caused by ionization

of calcium itself. This is overcome by the addition of a more readily ionizable

element such as potassium (2000-5000 mg/L).

FLAME EMISSION

Wavelength 422.7 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene

Maximum intensity is obtained with an oxidizing nitrous oxide-acetylene flame

(red cone 1 mm high).




Cadmium (Cd) Atomic No. 48

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
228.8 0.5 0.6 40.0
326.1 0.5 240 100.0
INTERFERENCES

No major chemical interference has been reported in the air-acetylene flame.

FLAME EMISSION

Wavelength 326.1 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene

Cadmium is not usually determined by flame emission because of the poor

emission characteristics of the element.



Chromium (Cr) Atomic No. 24

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity

(nm) (hm) for 0.2 Abs

357.9 0.2 25 40.0
429.0 0.5 20 100.0
520.8 0.2 500 20.0
520.5 0.2 1500 15.0
425.4 0.2 12 85.0

INTERFERENCES

Cobalt, iron and nickel (particularly in the presence of perchloric acid) have been

found to cause depression of chromium absorbance.

This can be overcome by the use of an oxidizing air-acetylene flame or preferably

a nitrous oxide-acetylene flame. No ionization suppressant is necessary.



Copper (Cu) Atomic No. 29

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity

(hm) (hm) for 0.2 Abs

324.8 0.5 1.5 100.0
327.4 0.5 3 87.0
217.9 0.2 15 3.0

222.6 0.2 60 5.0

244.2 1.0 400 15.0
218.2 0.2 15 3.0

249.2 0.5 200 24.0

INTERFERENCES

No interferences have been reported for copper in the air-acetylene flame, but
some depression has been noted at high Zn/Cu ratios. This can be minimized by

the use of a lean air-acetylene flame or a nitrous oxide-acetylene flame.

FLAME EMISSION

Wavelength 327.4 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Iron (Fe) Atomic No. 26

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (hm) for 0.2 Abs
248.3 0.2 25 15.0
372.0 0.2 25 100.0
386.0 0.2 40 50.0
392.0 0.2 500 2.0
INTERFERENCES

Interference from citric acid has been reported to suppress the absorbance by up
to 50% for a citric acid level of 200 mg/L. The effect is not overcome by

adjustment of flame stoichiometry.

The interference has been minimized by measuring the absorbance in the
presence of phosphoric acid. It is necessary to select an optimum burner height

to gain maximum freedom from interference.

There is also some evidence that high sulfate concentrations have a slightly

depressive effect on iron determination.

The use of a nitrous oxide-acetylene flame has been found to remove all

interference.

FLAME EMISSION
Wavelength 372.0 nm, Slit 0.2 nm
Flame type: Air/Acetylene



Mercury (Hg) Atomic No. 80

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
253.7 0.5 70 100.0
INTERFERENCES

Mercury (1) and mercury (II) show different sensitivities in the air-acetylene flame.

Mercury (1) is more sensitive due to a disproportionation reaction.

Hg2(2+) -> Hg(2+) + Hg(0)

Elemental mercury is readily atomized with 100% efficiency.

The 'cold vapor technique' can be used for trace determinations of mercury.

Metallic ions which are reduced to the elemental state by stannous chloride can

interfere with the cold vapor method. They can amalgamate or form stable

compounds with mercury.

With both flame and cold vapor techniques, it is advisable to check for the

absence of non-atomic absorption.
FLAME EMISSION
Wavelength 253.7 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene

Mercury is not usually determined by flame emission.



Potassium (K) Atomic No. 19

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
766.5 1.0 0.4 100.0
769.9 1.0 0.8 80.0
404.4 0.5 160 5.0
INTERFERENCES

Potassium is partially ionized in the air- acetylene flame. To suppress ionization,

add cesium nitrate or chloride solution to give a final concentration of 1000 mg/L

cesium in all solutions including the blank. The purest available cesium

compound must be used to avoid potassium contamination.

FLAME EMISSION

Wavelength 766.5 nm, Slit 0.2 nm
Flame type: Air/Acetylene

The flame emission determination of potassium is limited by flame stability and

by 'pick up' of potassium from the air and storage vessels.

Air-acetylene can be used if an ionization suppressant is added.



Magnesium (Mg) Atomic No. 12

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
285.2 0.5 0.15 100.0
202.6 1.0 5 3.0
INTERFERENCES

The most common interferences in air- acetylene can be overcome by the
addition of a known excess of a releasing agent such as strontium (1000-5000 mg/L) or
lanthanum (10000 mg/L). Solutions containing 200 mg/L interferent in 0.4 mg/L

Mg show the following interference pattern:
Mg Absorbance Mg Absorbance
Al -24%  SiO3 -42%
Li +10%  CO3 -17%
Ti -16%  SeO3 -14%
Zr -9%
The nitrous oxide-acetylene flame shows no interference except a general

absorbance enhancement of 15% by the alkali metals due to suppression of

jonization.

FLAME EMISSION
Wavelength 285.2 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Manganese (Mn) Atomic No. 25

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (hm) for 0.2 Abs
279.5 0.2 1 90.0
403.1 0.2 12 100.0
321.7 0.2 3000 3.0
INTERFERENCES

In a reducing air-acetylene flame the absorbance is depressed in the presence of
phosphate, perchlorate, iron, nickel, silicon and cobalt. In an oxidizing air-acetylene
flame or a nitrous oxide-acetylene flame these interferences do not arise. No

releasing agent is usually necessary.

FLAME EMISSION

Wavelength 403.1 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Sodium (Na) Atomic No. 11

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (hm) for 0.2 Abs
589.0 0.5 0.3 100.0
589.6 0.2 0.6 60.0
330.3 0.2 150 2.0
INTERFERENCES

Sodium is partially ionized in the air- acetylene flame. To suppress ionization, add
potassium nitrate or chloride solution to give a final concentration of 2000 meg/L

potassium in all solutions including the blank.

FLAME EMISSION

Wavelength 589.0 nm, Slit 0.2 nm
Flame type: Air/Acetylene



Nickel (Ni) Atomic No. 28

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity

(nm) (hm) for 0.2 Abs

232.0 0.2 2 5.0

352.5 0.2 10 100.0
351.5 0.2 20 30.0
362.5 0.2 1000 10.0
341.5 0.2 35 44.0

INTERFERENCES

At 232.0 nm wavelength, non-atomic species in the flame absorb strongly. Where
the sample has a high concentration of dissolved solids it is necessary to correct

for non-atomic absorption by using the background corrector.

At 352.5 nm, this effect is negligible even for high matrix solutions.

In hydrochloric and perchloric acid solution, a slight (5%) absorbance depression
has been observed in the presence of iron, cobalt and chromium. In a more
oxidizing flame the effects are minimized and in the nitrous oxide-acetylene flame

no interferences are observed.

FLAME EMISSION

Wavelength 341.5 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Lead (Pb) Atomic No. 82

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (hm) for 0.2 Abs
217.0 1.0 5 20.0
283.3 0.5 10 100.0
261.4 0.5 200 30.0
205.3 0.5 2500 0.5
INTERFERENCES

No cationic interferences have been reported for the air-acetylene flame, however

a number of anionic interferences have been reported.

Phosphate, carbonate, iodide, fluoride and acetate suppress lead absorbance
significantly at concentrations ten times greater than lead. These interferences
can be largely overcome by addition of EDTA solution so that the sample

solutions are 0.1 molar with respect to EDTA.

At the 217.0 nm wavelength, non-atomic species in the flame absorb strongly.
Where the sample has a high concentration of dissolved solids it is necessary to

correct for non-atomic absorption.

FLAME EMISSION
Wavelength 405.8 nm, Slit 0.2 nm



Strontium (Sr) Atomic No. 38

Flame type: N20/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
460.7 0.5 25 100.0
INTERFERENCES

In the air-acetylene flame, silicon, aluminium, titanium, zirconium, phosphate and
sulfate depress the signal at all concentrations. These effects can be removed by
adding 1% lanthanum as nitrate or chloride to all solutions, or 0.01 M EDTA with 2000 mg/L

lanthanum.
In the nitrous oxide-acetylene flame these interferences do not occur.

Strontium is partially ionized in all flames. To suppress ionization, add potassium
nitrate or chloride solution to give a final concentration of 2000 mg/L potassium

in all solutions including the blank.

FLAME EMISSION
Wavelength 460.7 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene



Zinc (Zn) Atomic No. 30

Flame type: Air/Acetylene

Wavelength Slit Conc. (mg/L) Lamp Intensity
(nm) (nm) for 0.2 Abs
2139 1.0 0.3 100.0
307.6 1.0 2400 67.0
INTERFERENCES

No chemical interferences have been found in an air-acetylene flame. When
working with biological samples, ashing is necessary to avoid the physical effects
of protein molecules on nebulizer performance. At the 213.9 nm wavelength,
non-atomic species in the flame absorb strongly. Where the sample has a high
concentration of dissolved solids it is necessary to correct for non-atomic

absorption.

FLAME EMISSION
Wavelength 213.9 nm, Slit 0.2 nm

Flame type: Nitrous oxide/Acetylene
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TSRS MARS 6™ Microwave Digestion of
iLEEL Method Note US EPA 3015a (Aqueous Sample)

Procedure

Transfer 45 mL of the sample into the digestion vessel. Add 5 mL of HNOS3, or alternatively 4 mL of HNO3; and 1 mL HCI. Gently swirl the
mixture before closing the vessel.

Notes

The addition of Conc. HCI (0-4 mL) is appropriate for the stabilization of Ag, Ba and Sb, and high concentrations of Fe and Al in solution.
The amount of HCI will vary depending on the matrix and the concentration of the analytes. The addition of HCI may, however, limit the
techniques or increase the difficulties of analysis.

Recommended Equipment Recommended Vessels Reagents
MARS 6 EasyPrep Plus HNO3
MARS 6 iWave MARSXpress HCI (Optional)

MARSXpress Plus

Max Sample Weight Sample Type Control Type Method Type
45 mL Water Standard Control One Touch

Heating Program
Stage Temp (°C) *Ramp (mm:ss) Hold (mm:ss) Pressure (psi) * Power (W) Stirring

1 170 10:00 10:00 800 900-1050 Off

* Ramp times and power may vary depending on the type and number of vessels.
Results

This method is intended to be an acid leach, not a total digest. Hydrofluoric acid will be required to provide complete digestion of the
sample matrix.

General Precaution

a) This procedure is a reference point for sample digestion using a CEM system and may need to be modified or changed to obtain the
required results on your sample.

b) If using a vessel other than the recommended choice, adjust sample size and pressure limit to values appropriate for the vessel chosen.
c) The control / reference vessel must contain the largest and most reactive sample.

d) Manual venting of CEM vessels should be performed when wearing hand/eye/body protection and when the vessel contents are at or
below room temperature to avoid the potential for chemical burns. Always point the vent hole away from the operator.

e) If programming as One Touch, the ramp time and power will be automatically determined based on the number and type of vessels
detected.

www.cem.com



MARS 6™ Microwave Digestion of

Method Note US EPA 3051 (Solid Sample)

Procedure
Weigh 0.5 g of the sample into the digestion vessel. Add 10 mL of HNO;. Gently swirl the mixture before closing the vessel.

Notes
Recommended Equipment Recommended Vessels Reagents
MARS 6 EasyPrep Plus HNO3
MARS 6 iWave MARSXpress HCI (Optional)
MARSXpress Plus
Max Sample Weight Sample Type Control Type Method Type
05¢g Solid Standard Control One Touch

Heating Program

Stage Temp (°C) *Ramp (mm:ss) Hold (mm:ss) Pressure (psi) * Power (W) Stirring

1 175 5:30 4:30 800 900-1050 Off

* Ramp times and power may vary depending on the type and number of vessels.
Results

This method is intended to be an acid leach, not a total digest. Hydrofluoric acid will be required to provide complete digestion of the
sample matrix. (See method 3052 for total digestion).

General Precaution

a) This procedure is a reference point for sample digestion using a CEM system and may need to be modified or changed to obtain the
required results on your sample.

b) If using a vessel other than the recommended choice, adjust sample size and pressure limit to values appropriate for the vessel chosen.
c) The control / reference vessel must contain the largest and most reactive sample.

d) Manual venting of CEM vessels should be performed when wearing hand/eye/body protection and when the vessel contents are at or
below room temperature to avoid the potential for chemical burns. Always point the vent hole away from the operator.

e) If programming as One Touch, the ramp time and power will be automatically determined based on the number and type of vessels
detected.

www.cem.com
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