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1- Atomic Absorption Spectroscopy
2- Hollow Cathode Lamp
3- Electrodeless Discharge Lamp
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2- Monochromator
3- Detector
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1- Drain
2- Drain not Connected
3- Spray Chamber
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Diagnostics = [~ =
| Spectrometer | Flame | Firmware
Description Value
Flame unit
Control module version 3.0.1.1509
Firmware version 1.25

Instrument message history
10:23:01 AM — Idle

10:23:00 AM — Initializing...
10:22:498 AM — Idle

10:22:495 AM — Initiglizing...
10:15:490 AM — Mot Connected

[ Reconnect: Click to re-estab

wiith this hardware device.
| Reconnect ] |

Print |

3dle g oliws JUail o048, -13 IS

apoe gy oyl -6-2
O 99y S ;0 g o l38le 5 ANAlYSIS Cond 5 )lg s ig, ol (gl
P9y o O 5L L eeS oo ol 1) laissse (he) NEW a5 (g5, 5 SIS
bl ol canygd 5l 1 Lais g0 yaie 14 S5 slae (New Method) wsos

I

1- Method



13 Mﬁ‘ubo&m:bjlsg;{t&f}:déu

Pew Method 7]
Starting Conditions
Bement ™ E

o -
& Aecommend :"
Copy of act ;L Eept wavelength and sit)
Copy nrm:ﬁ bucept wavelength and sit)
|
Fu i

wia*zﬂr;=:;a?a:w??wmxw

).a.a.culauu‘ o):u.v—14J$u

@ by oledas g oo 0ol Method Editor o, ,0 15 o gllas
Sged sateiea | (g S gl oo 5 o) JUSow £45 9 pate zoo Job

Method Editor : Untitled

Spectrometer | sampler | Calibration | Chedks | C | Options |

Define Element

Method Descripton:  Zn-Hashemi

Spectrometer =Ettnas

Element Zn -

Wavelength 21386 v mm

Slit width 0.7 ¥ [nm
Signal

Type

o
Measurement Background Corrected AA
Flame Emission

Saz gy ol =15 U
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s g9, p SIS L Spectrometer cwd o Method Editor o, o
(16 JSs) o9 Lascive 1y 5JUT 1S5 slaws olg5 oo Setting

Method Editor : Untitled =n

Spectrometer | sampler | Calibration | Chedks |oc | options |

Define Element

Read parameters ‘

o Settings
Time m = | sec 2
Delay time 0 = sec
Replicates @ Same for all samples 3 =

71 Vary by sample |Set...

Lamp current
@ Use value entered in Lamp Setup window

*) Use current 0 = maA

IGT 1S5 olaws @loutiss -16 S

1‘5.7‘5..»‘9—7—2
Sy y SIS L Method Editor o, o « ol a0 bgy e Slendas lp
JS8) S 0l gl ST imis my Sl |y (ygeel S g4 Calibration aw 35
bl 1) ol ks jge cdale axly UNits cuond ,018 o b gillas e (17

1- Calibration
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Method Editor : Untitled

Spectrometer | Sampler | Calibration |checks [ o | options |

Calibration Equation-

Eguation [thnear Through Zero VJ

M ar Through Zero
Maximum decimal places Linear, Calculated Intercept

Linear Through Zera

Maximum significant figures Linear, Bracketing
Weighted Linear
Method of Additions, Sample Intercept
Method of Additions, Calculated Intercept
Method of Additions Calibrate

Units

Calibration lmgﬂ_ - I

Sample lmgﬂ_ b ]

Concentrations

Equation and
Units

Standard

Initial Calibration

Calibration
Check

Recalibration

gl 5 S £ 98 Ol =17 Y

all
pafdL

pofl
Method Editor : Untitled ngfL

e =]

—pa/L
Spectrometer I Sampler | Calibration Eppm (wtfvol)

ppb {wtfval)
o | (tr it.
Calibration Equation— o?}g; Ea\?;ﬁ'.s).) 1

Grains/Gal (U.5.)
Egquation mafg -
Hg/g
Maximum decimal places ngfg
mg‘k% tjwt)
Maximum significant figures ppm (Wijwt
¢ ¢ ppb (wtjwt)
wt% (percent)
Oz/Ton {avdpflong)
Oz/Ton (avdp/short)
fine (ppt)
P Oz/Ton {troy/long)
Lt Oz Ton (troy/short)

Calibration [mg,.l VJ

Sample [mgﬂ_ - ]

Equation and
Units

Standard
Concentrations

Initial Calibration

Calibration
Check

Recalibration

cllé asly oliuil -18 s
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3,09 1y beo laslisl clale Standard Concentrations 438 g9, » SIS L

b oy anles s s gl el lamb az 5o s b o1 51 13 Ll ol
auS s, oli8ley Analysis  cwld Gl 0ad asie b lulisl clale

yaie s jee dayll 0adil o,y (0 5 00505 SIS Recommended Conditions

50 lgal ol alass b g9, jate slp s (19 US2) ol cvalin |, o9
salgs o ) o 65 L 075 clale b gl pJIS < yiogil 213186 g0 Jobo

.bjg
Recommended Conditions = =}
Data !_Remarks |
Element Izn (Zing) v]
Mebulizer 1 Stainless steel
@) High sensitivity
Atomic absorption-
Wavelength  Slit Width Relative Char. Conc Sensithaby Linear to
(nm) {nm) Moise (mg/L) ke {mg/L)
(mag/L)
213.86 0.7 1 0. 005 0.3 0.75
307.59 0.7 0.38 25 1000
Oxidant Air Oxidant flow 10.0 L fmin
Acetylene flow 2.5 L fmin
Flame emission
Wavelength 213.86 nm Oxidant M20
slit 0.2 nm Oxidant Alow 5.0 L frmin
Acetylene flow 7.5 Lfmin

ST (6l o0y amogi byl 19 S

- Jsle calé yganl IS 0 i 4o Standard Concentrations a3 bl b
(20 JS2) 0S5 s 1, 09 o Jusbal sla
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Method Editor : Untitled =0 EER (=T

!ipedmmeber !_@w]er | Calibration | Checks | Qc | Options |

Equation and

Standard concentrations ‘

Units
D Conc AfS Loc. fop Standard
Calib Blank : Concentrations
Reslope Std. Initial Calibration
Reagent Blank | |
Standard 1 Calibration
Standard 2 || Chedc
Standard 3
Recalibration
Standard 4
Standard 5
Standard &
Standard 7
Standard 8 -

ol 15 gl lusliow! Cdale oo, s ~20 IS

03 |y 055 hg, Method cwed ;o Save 43S (g9, » SIS L s

" diges Gledbl el -8-2
309 1, 59> sladiges ledbl Sample Information au 38 (g5, » U L

US5) amled 0,053 1, ool Sledlbl SaVe aiy3F 5y 1 Sl b g sl
(1

1- Sample Information
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r
Sarrpe Information Editor = Zn f— TN |
i
Faramaters comman to all samples .
T Bamhm R
Vemelnts  m
Weghtues @ Zn
. N Lt Hethad
Fiedesoription. Detfoust Sampie Informaton Fie: | Rl
Faramaters that vary by sampla ample Informatcn e
=¥ 2
I 5 Sagle  Mget  Dasied <) el
sl B
Sarvlebo ASLocston  Swge D corgewr frep. VoL okame ved. .l el
! E 1
z £ a
By ke
3 505 ]
N st 8
H 12
a 215 P Rarse Coeratng hormaly
7 1 &
a e
B a
1 2
1 e
12 &7
1 53
u T
5] iy
* Cvmirisiss settngs ) the methed # Pertaies tn AaPres 2 B FAST Flare 1

% |
SIGT bdigns LMl o oy ~21 JSi

>

122 JSs b ilhae S 535 wiulss 1) ond 0,053 33 a5 g, amiliz
led Gl 1) Jlass a0 459, Open Method i 555 (69, » SIS

Open Method
Hame I hashem
Descrption 2 Hashemi
T € Nbsaer Pt WP briElrer £ yeapts Son VAR D a0 Wie ks o s, ks -
Sort by Feame @ Dateftme

Elemerin Date | Time Demcraban i
2 | Y 1E7 3
| maboud 96261 »an 262017 12129 13 PF mn maboud 96. 2.6 near
e maboudt 56. 2.6 man Ff2T0 LT 12 2 IF P mn maboud 96. 2.6
U mabaeud 96 2.6 L=1l AISI0LT 12:20: 36 PF o maboud
zn zn J2AI0LT 11 22T AS Dn Haskam
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S9, (23 USs) 0 opg, g ol 1) Llais j9e Y Lamp Setup a5 5l g oo
D55 S8 ¥ @y 65, ) Syl Ll b ales SIS s 90 aie G
o9, sl Background Corrector 4S5 (g9, il diw) puseas 4 3l assls
4285 10 glojmne w5 glle ¥ o 05 (sl ol SIS 2 350 oY (3503
5L e ol 05 (sl Ao A5 g iSIl gy alss ¥ gl S o il
Sy £z b anles SIS ON/OFT 6 5ls 69y Y (0,5 Jogels (gl o]
D9h gal>

el pgs 90 oY 3l eoliinl b diey g 0l puonal ColllB sl ls olKius oyl
28 g Combes Gl o s A meal dogsedsb I S o
R Tt

Lamp Setup [E=N(ECR ="

Status  Idle Element In
I Energy Wavelength 21386 m
i T 5 2 slit 0.7 nm
Current 15 mé
Set Midscale Background :
‘O Comector ik
On/ Actual Setup Lamp Desired Wave- z : Lamp
SetUp Off Current Elements Elem Type Current length it Serial Number mA-hours
[[Lamp 1 @ a HCL 0 0.7
Lamp 2 @ a Cu Cu C-HCL 15|324.75 |0.7
lamp3 | @
Lamp 4 @ a Ca Ca C-HCL 10 422,67 |0.7
[ Lamp 5 @ 1] Mn Mn C-HCL 20 279,48 |0.2
[_Lamp & @ a Fb Fb C-HCL 10 283.31 |0.7
[(lamp7 )| @ 0 Mg Mg C-HOL 528521 0.7
[Lamp8 | @ a e Fe C-HCL 30 248.33 |0.2

oliwd oY (40,5 gy =23 S
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JSa) ass SIS Auto zero graph a5 s, (Continous Graphics o,y ;0,5
(24

= EER )

Continuous Graphics

o — 0.0006

0144 Analyte Signal Visible Style Factor  Offset
2n 213.86 (AA) 0.0006] & | 1.000
0.108|
=
g
&
£
-
]
£}
Ed
0.026|
Start timer 0.0 sec
o

£

Auto expand ‘ Auto zero s Max 0.180
e mach Min 0.000

or GBI o iy =24 IS

| F “r..._lo_z

5 4 taled @il piew olls PINAACIE 900 F Jus osl win olfiws
g0 12« Slegil Ohgod 1) dlad (Sologil we sl w5 SSlegsl D90
5650 G l38le 5 INStrument Ceond )0 oS oo @oulaild (S0508 D jg0ds o2 g 28
L5095 yebay |, ales Align Burner a5 bl L Flame Control o ey 40,5
Sy y 09 oo b alad glay | o dais o iy Align Burner a5 gq, » SIS L

Next 435 (53, o l5lom 050 pulas g5l B osS oo 5 0usS SIS Adjust as ;5
(25 Jss) a8 SIS

1- Align Burner
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Align Burner Wizard

Determine vertical position

The vertical position is best determined with the flame off. However, if the
wavelength is above 250 nm the flame can remain on while aspirsting a
blank.

1. Tum off the flame or aspirate a blank if the wavelength is above 250
nm.

2. Click on the Adjust button below to start the procedure. This
process could take several minutes.

‘ Vertical position 4065 mm

3. Click on Mext > to determine the horizontal position.

[ <Back |[ Ned> | [ Cancel

Al £ a7l i -25 U

ool 1) (SOL) dals Wiged g 00gai (b, 1) alad ¢ B8l ComBon nolais (sl
508,5 SIS Flame Control a5 (sg, p alads (48,5 cpdg, sl (26 JS2) aoles
Dgds o8 Alad b oS o 0S b, | aled Flame On/OFF (gg, » SIS L
L d;Ua.o) Al olSws a1y ojls 012 Joles i a8 Lo jee ate o bl e
43S 3, » 9 (Sensitivity Check cwwd Condition Recommended o,
oo bl 1) Oladas Silegil & jgody olliws b oS o aules SIS Adjust
p5 ke O3 o uibiad (sl AZN) (55, prie sl 00 dpogs Laylpd Gl Jlte sl
(27 Js2) 05 saalie 012 Joleo i 0l yate cnl p S5kS 50
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Align Burner Wizard

Determine horizontal position

The horizortal position must be determined with the flame on and

aspirating a standard containing the cument elemert .
1. Tum the flame on and aspirate a blank. Allow the flame to warm up for
a few minutes.
2. If the wavelength is below 250 nm, the background comector should
be on.
3. Aspirate a solution containing the cument element that will produce a
signal of approximately 0.2 absorbance units.
4. Click on the Adjust button below to start the procedure. | could
require several minutes.

Horizontal position 1643 mm

5. Click on Finish to record the bumer positions for use
when performing analyses.
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Flame Gas Flows
SHOITE air CaHa
132 56
il,‘ 30.9
0.00 0.00
L/ min L/min
Oxidant: Alr CaHz
© ar 10.00 | 2|Lfmin 248 2 |Lmin
1 N2O

[T 3-5lat Burner Align burner...
Bleed gases ;:'i_'\ '5 s

Safety g Mo Fuel Pressure -
Interlocks

In an Emergency
Turn off flame using main power switch
on Spectrometer.
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Recormmended Conditions — (=]

Data i_RemarE_i
Element [Zn {Zinc) -
Mebulizer (1 Stainless steel
@ High sensitivity
Atomic absorption-
Wavelength  Slit Width Relative Char. Conc Seqtnaby Linear to
(nm}) {nm) Moise (ma/L) Chisck (mgL)
(mg/L)
213.86 0.7 1 0,008 0.3 0.75
307.59 0.7 0.38 25 1000
Oxidant Air Oxidant flow 10.0 L fmin
Acetylene flow 2.5 L frin
Flame emission
Wavelength 213.86 nm Oxidant M20
slit 0.2 nm Oxidant flow 5.0 L fmin
Acetylene flow 7.5 L fmin
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In an Emengency
Turn off flame using main power switch
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1- Spray Chamber
2- Glass Bead
3- Spoiler
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Flame Control = ||==] @

Flame Gas Flows
Oo/DR. Air CaHz
132 586
144 in s
0.00 0.00
L/min L/min
Oxidant: Air CzHz
@ Air 10.00 = Lfmin 2,50 = Lfmin
NzO

Apply:  Click to tran
[F] 3-Slot Burner P flcu“:.‘anc\ gas type to
Bleed gases Op R

Safety &
Interlocks

In an Emergency
Turn off flame using main power switch
on Spectrometer.
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O New Calibration |3 Clear 7 B @ cear = | S
E© coiib summary | Clear Calib: _Clear the current calibration value for all analytes. =3
Calib "RETONE Dats AT REBTocess
E@ Recall calibration Viewer
Calibration Results
— = — Data Reprocessing = [ [ status Panei 5
Results (=@ ]=]
Sample 1D T [save data
(Analyst: 1 Data set to repracess maboui9s. 2.4 =
Logged In Analyst (Original) @ a . . o @ Feproce
Replicate Data: 7 4 &  MNumber of samples selected
Repl SampleConc StndConc BlnkCorr Time Omit Matrix Ol ~ Zn
4 ng/L /L Signal Seq. Sample ID SampleTYPE gt Sampi—]
p 2 0.266 0.266 0.1135 10:11:37 R 1 st0 Calib Blank : Method
2 e . s “ z stl Calib 5td, 1 ¥ 2n maboudi
3 0.262 0.262 0.1117 n = E ot 5. 2
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it 4 s I R R A
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[pnalyst: i 1 1 7 fukeen [ ]
Logged In Analyst (Original) : a 1 I T I
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Replicate Data: 8 i T 155 sy
Repl SampleConc StndConc BlnkCorr Time 16 1563 Unknown
b mg/L mg/L b 17 1564 Unknown
E: 0.223 0.223 0.0956 10:12:08 & = o e i
2 0.221 0.221 0.0944 10 11 n . ‘,7. »
3 0.216 0.216 0.0923 10:12:14 A
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2- Spray Chamber
3- Burner Head
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3. Perkin Elmer, Analytical methods for atomic absorption spectroscopy,
Manual, 1-300.

4. Perkin Elmer, Burner system atomic absorption spectrometer, Users
Guide, 1-128.

5. Perkin Elmer, Syngistix for AA, Software Guide, 1-186.



