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1.1 ;
1.1.1 ( 220 );
AAS 0.09-0.1 MPa 99.6% 0.6 MPa
0.45-0.5 MPa
0.35-0.4 MPa 99.996
0.45-0.5 MPa 99
1.1.2 , 350kpa;
1.1.3 , WINDOWS 2000  WINDOWS XP
1.1.4 500kpa , ;
1.1.5 , oy , AAWINLAB32
(Start—Programm—Winlab32—Winlab32 Analyst),
. 1:

Microsoft Word |5 =B

File Edit Wiew Insert Format Tools Table Window Help

DeE @Ry iy -« @ PEm=8a == &
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1. WINLAB32

1.1.6 ) 2 ;

?WinLahSZ Ad Flame - System Status

File Edit Tools Analysis Options Window Help

== | 2] | ZE

wikspe Saminfo

CJ e [ ethod:
5 —_—

Fezults M1anual Fepros Sample [nfo:

System Status
Flame

AAnalyst 800
Spectrometer,

YOOI

[ o

Far Help, press F1



T WinLab32 AA Flame
File Edit Tools #Analysis Options Window Help

Bl = | ¢ Il B B K| Q|| Mot

wikspc | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual Auto Feproc | Flame Sample Info:

B Spectrometer

LOEOIIY

For Help, press F1 JJ % 2 E’ﬁﬁ b@ L

3.AA 32 C )

1.2

1.2.1 File—New—Method, 4 :
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File Edit Tools #Analysis Options Window Help

WinLab32 AA Flame

=l

[ ethod:
= 5 WA R K || Q&8 Mt
wikspc | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual Auto Feproc | Flame Sample Info: | I

Starting Conditions
Element: | ha
' Recommended values

€ Copy of active method[except wavelength and i)

" Copy of anather method [except wavelength and sit]

I Browse... |

For Help, press F1 ML

1.2.2 i1, “Element”



1.2.3

T WinLah3z AA Flame ==l x|

£

Q)

Feproc

I B E
Mlarual Auto

Wrkspe Lamps Cont. | Results Calib

*

MethEd | Saminfo Flame

File Edit Tools Analysis Options  Window  Help
‘ ri“ Method:
S ample Inf

Fl Spectiometer

Starting Conditions \_IDK
Element: IE 'l Cancel |

[except wavelength and =lit]

d [except wavelength and slit)

Browse... |

Help |

i start | | |

A & A |J [ Microscft Word ||Q,WinLah32 A8 Flame |<g;@gq3 16:03

, "Cu”, 6



T WinLab32 AA Flame - Method Editor : Untitled =] =l
File Edit Tools #Analysis Options Window Help

- 7 - ; ﬁ i Method:
= i 5| | Q5| ==t
wikspc | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual Auto Feproc | Flame Sample Info:

Method Editor : Unl o =] |

Define Element < Define Element
Method Description:

Seltings

Spectrometer

Wwiavelength (nm)
Slit width [nm]

Signal

20920920929929022

& Spectometer |8_[, Samplerl Ealiblationl .‘/ Ehecksl 0k Gc E Dptionsl
For Help, press F1 ML

1.2.4 s s )

s “Tools” “Recommended conditions” s
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File Edit Tools Analysis Options Window Help

WinLab32 AA Flame - Recommended Conditions

=1&] %]

2 7 . ; ﬁ Method: | ISt}
== LAl njQ|= Cu
‘Wrkspe | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual At Feproc | Flame Sample Infa:

=10 %]

< Define Element

Settings

Atomic Absorption

Wwhavelength| St 'width Relative | Char. Conc SETB“S:W Linear to
[rm) [nm) Moige [rng/L) (mafL] [rngAL)
3248 0z 1 0077 4 5
3274 0z 1.1 017 g 5
2165 nz 7.2 0.47 20 20
243.2 0z 17 5.8 300 100

Oxidant:  Air Oxidant Flow [L/min): 17.0 Acetylene Flow [L/min) 2.0

Flame Emission
‘whavelength [nm). 3274 Slit [nm): 0.2

Oxzidant: M20  Oxidant Flow [LAmin): 16.0 Acetylene Flow [L/min): 7.8

Pt b F P PV ¥ ¥ ¥ =

Data Remarks
& Spectrometer |€_l, Samplerl Ealihrationl \,' Ehecksl 0K GC E Optiohs
For Help, press F1 l_ W
7.
1.2.5 *“Define Element” )
“Setting”, , 8:



L WinLab32 AA Flame - Method Editor : Untitled
File Edit Tools Analysis Options Window Help

" ; . ; ﬁ Methad: Untitled
E:I;'_L‘ T m 2’3 |i n c; =] . C y
‘Wrkspe | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual At Feproc | Flame 5 ample IRivAl Lntitled

=0 x|

Settings Defive Element

Read Parameters <| _
= Seftings

Time [sec)

Delay Time [sec)

Replicates * Same for &l Samples |3 _|::'
 ary by Sample | Set... |

Lamp Current:

& Usge value entered in Lamp Setup window

© Use cument [ma)] IU _|::'

29°099999999929022

& Spectometer |€_l, Samplerl Ealihrationl \,' Ehecksl 0k Gc E Dptionsl
For Help, press F1 MM

1.2.6 : , 3-5

10



T WinLab32 AA Flame - Method Editor : Unti =] =l
File Edit Tools #Analysis Options Window Help

- o0 7 Method: | EEIES]
= o |l BB & |l | Q| a8 oot Kk Cu
wikspo | MethEd | Saminfo | Lamps | Cont. | Results | Calib | Manual | 4utc | Feproc | Flame Sample Info: | TN

Spectrometer

Oxidant Flow [L/min)

Acetylene Flaw [Lmin)

Yiewing Height (mm)

29920029029029972

% Spectrometer &J Samplerl . Calibration|\f Checksl 0k QC E Dptionsl
For Help, press F1 ML

1.2.7 : .
. . Cr,As,Sn
Reference s

10:

11



T WinLab32 AA Flame - Method Editor : Untitled =] =l
File Edit Tools #Analysis Options Window Help

- o0 7 Method: | EEIES]
ol el = o N BA M A |fin| Q|8 M Cu
wikspc | MethEd | Saminfo | Lamps Cont. | Results Calib Flanual Auto Feproc | Flame Sample Info: | TN

Spectrometer

-lolx|

quation and
Calibration Equation nits

Equation I Nonlinear Through Zero Standard
Concentrations

. . . =
M aimurn Decimal Places: =1 |nitial Calibration

M aximum Significant Figures: 4 _:| ;
Carrelation

Coefficient

Fecalibration

Units

Calibration

Sample

29920029029029972

% Spectrometerlc]_l, Sampler Calib[a[i0n|¢ Checksl 0k QC E Dptionsl
For Help, press F1 ML

10.

- / '] / t]
“Sample information”. .
11:

12
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?WinLahSZ AA Flame - Method Editor : Untitled
File Edit Tools Analysis Options Window Help

===

- TN 7 (=)
| = o 0l EAE L lin| Q|
wikzpe | MethEd | Saminfo | Lamps Cont. | Results Calib Mlanual Auto Feproz | Flame

Sanpe | TN

Iethod:

— oy

Spectrometer
d bt

ethod Editor : Untitled

... Standard Concentrations

1D

Caliby Blank.
Feslope Std.
Feagent Blank
Standard 1
Standard 2
Standard 3
Standand 4
Standard 5
Standard B
Standard 7
Standard 8

29099092292292272

ol x|
Equation and
Units

Standard
Concentrations

Initial Calibration

Cormelation
Coefficient

Recalibration

K Spectrometerld[, Sampler Ealiblationl\, Ehecksl 0K Qc E Dptionsl

Far Help, press F1

11.

ID J“Conc”

12:

13

S“AlSLoc

“Initial cdlibration”,



1.2.10

"Load the calibration curve set selected below”, ,

1211
” QCH

_\"WinlahBZ AA Flame - Method Editor : Untitled

=1 x]

File Edit Tools Analysis Options Window Help
7] 7 Method: || RG]
L A7 & [lin| Q _ Cu
Wrkspe | MethEd | Saminfo | Lamps | Cont | Pesultz | Calib | Manual | Zutc | Reproc | Flame S ample Info: ||EEEE]

Fl Spectiometer

d to Fefen

ethod Editor : Untitled

Initial Calibration Options

‘when apening thiz method manually:

[~ Load the calibration curve set selected below:

I Browse... I

“w'hen uzing thiz method in a mulimethod zequence:
% Start by constructing new calibration curves.
€ Start using the existing calibration curve set,

' Start using the stored calibration curve set selected below:

Browse... I

299999992999999702

| Equation and
Unitz

Standard
Concentrations

Initial Calibration
Carrelation
Coefficient

Fecalibration

o .
z Dptmnsl

K Spectrometerldl) Sampler Ca|ib[a[ign|¢ Checksl 0k Gc

For Help, press F1

mstart”J ] & 3 |J =a8a (D9

| B Microsaft Word

[cap [wum

12.

"Option”, 13:

14

||$WinLah32AAFlame-Met... GEBE Y 14

,“ Start by construction new curves’.

"Browse”,

" Checks’



b32 AA Flame - Method Editor : Untitled
Tools  Analysis Options  ‘Window  Help

=11

Calib

Fute

Q

Fieprac

0 -
MethEd | Saminfo | Lamps | Cont, Manual Flame Sample Info: | I

Results

Include in Results Display and Printed Log: Save with Results:

e V¥ Signal Profiles
¥ Hnalytical Header

[V Method Header % Short (~ Expanded

[¥ Sample Header (% Short (~ Expanded

[~ Start each sample on a new page.

Sample Data Items: Summary Items:

¥ Feplicate Data [~ Analysis List

¥ Means and Statistics [ Matix Test Reports
[¥ Calibration Summary
[~ Calibration Curves

Remarks

% Sps:lrumetsll d[j Samulerl Cahblallunl .‘,' Ehecksl 0K Qc E: Options

&s55 F1 LM

13.

1.2.12
File—>Save As , .

1.3

1.3.1

“Lamp” , 14 . PerkinElmer
Lumina

PerkinElmer

15



" WinLab32 AR Flame - Lamp Setup
File Edit Tools Analysis Options Window Help

% 7
=) mRE
Wrkzpe | MethEd | Saminfo| Lamps Eant: Fesults | Calib

£

Manual

Q

Feproc

Auto

-
Flame

oo | I
Sarce | R

= Lamp Setup

A”
— —
BG

Status: Idle

Element:
‘Wavelength: 553.6
5lit: 0.2L

Current(mA): 4

Energy

38

Lamp | Desired| Wave-
Current | length

C-HCL 30 3579
C-HCL 30 3248
HCL 0

HCL

HCL

HCL

HCL

0.7H
0.7H
200
2.00
2100
200
200

Far Help, press F1

1.3.2
: “Set Up” .
;“Set Midscale”

1.4

1.4.1 -

“Oxidant”

“On”,

14.

Background @
Comectar
Apply |

;“Repeak” .

0.09-0.1Mpa

16

=18l x|

[ o

“On/0ff”

15
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File Edit Tools Analysis Options Window Help

Wkspe

WinLah32 AA Flame - Flame Control

=18l x|

Calib

£

Manual

Auto

Method: Spectrometer
Fla‘me Sample Info:

IethEd Sam\nFn| Lamps | Cont. | Results Reprac

Gas Flows
C2H2
i 10.0

0.2

Flow = Flow =
Lo B =] [ [1E0 =
Oxidant: & Ajr

Apply  N2D

Safety .
Interocks Bleed Gases

Align Bumner

Off On

In an emergency: Turn off flame using
main power switch or red emergency
button on spectrometer.

Far Help, press F1 MU

15.
1.4.2 - - : 5

“Oxidant” “On”, -
20 ) .

17
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1.4.3 - - ,
“* off” , , -

“Bleed Gases”,

19



2.

Z WinLab32 AA Flame - Continuous Graphics

File Edit Taools Analysis Options Window Help

"Continue Graphics”

"Flame Control” ;

i B

Cont. | Results

Wrhspe

MethEd | Saminfo | Lamps

L~ |

Calib

&

Manwal

Buta

Q)

Feproc

0

Flame

ontinuous Graphics

DOptions. I

Print

0.300

8
g
H
£
H
o
<

=

Far Help, press F1

"Flame Control”

16.

0.0856

| Signal ‘ Visihla| St_l,lle| Factar ”
-0.0856

Analyte
Cu 324 8 [44]

Auto Expand Graph Auto Zero Graph

Set Graph Maximum

0.500

"Align Burner” ,

20

C2H2
i 00

0.2
0.0

Flow lﬁ.
Lémin 20 I |

Apply
Bleed Gases |

Aligh Burner...
On

it

Flow lﬁ‘
L/min 170 I—|

Oridant. (% Air
© N20

Safety
Interlocks

In an emergency: Turn off flame using
main power switch or red emergency
button on spectrometer.

[ e

17 ;
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File Edit Tools Analysis Options  Window Help

Wkspe

=18] x|

WinLab32 AA Flame - Continuous Graphics

Auto

273}

Results

f ethnd Spectrometer
. it |l
Flame Sample Info:

MethEd Sam\nFn| Lamps. Cont. Calib Manual Reprac

Flame Control

Align Burner

Gas Flows
Air
Select Task ) w20
Align Burner I
I

Ewery time the bumer head is remaved and replaced, the
burner must be aligned so that the optical beam goes through
the center of the flame just above the burner head. 3 10.0
% Automatically align the buiner . 0.0

£~ | want to manually align the burner

T Flow -
Determine Optimum Height : Unin[ 170 =]

Bietter sensitivity can be obtained for some elements if Dwidant & Ajr
measurements are made higher in the flame than the I
position determined above. This optimization must be Nz0
perfomed AFTER the Align Bumer procedure has
been completed. "
" Automatically determine the best height

N Bleed Gases
£ | want to manually determing the best height

Absorbance |

=]
=
=]

Off  On

< Back I Next > I Cancel

: Turn off flame using
anr power switch or red emergency
button on spectrometer.

Far Help, press F1 MU

17.

, , “Align Burner”;
“Determine Optimum Height”. “Align Burner” , “Next”,

21
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WinlLab32 A& Flame - Col

ous Graphics

File Edit Tools Analysis Options  Window Help

; 7 [~ ]
ER m B e -
‘rkspe | MethEd | Saminfo [ Lamps Results | Calb | Manual | Zuic | Reproc | Flame

For Help, press F1

“Adjust” ,
( 230nm

0.2Abs

“ Ok” ,

Fla

Determine Yertical Position

The veitical position is best determined with the flame off,
Howewver, if the wavelength is above 250 nm the flame can
remain on while sspirating a blank.

1. Tuin off the flame or aspirate a blank if the wavelength is
abave 250 nm.

2. Click an the Adjust button belaw ta start the procedure.
Thiz process could take several minutes.

Acfust °|

3. Click on Mext > to deteimine the haorizontal pozition.

)-

18.

< Back. I Mest » I

Cancel

=18l x|

me Control

Gas Flows

Air
i 420
|
|
10.0

0.0

Flawa =

L1705

Ozidant: (& A
N0

Bleed Gases |

7 : Ok” 7

, “Adjust Horizontal Position” (

“Align Burner Wizard”

“Finish”,

22

butto

: Turn off Aame using
power switch or red emergency
n on spectrometer.

[ o

19

,  Win32
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File Edit Tools Analysis Options  Window Help

WinLab32 AA Flame - Continuous Graphics

=18] x|

Wkspe

MethEd Sam\nFn| Lamps. Cont.

Calib

Auto

f ethnd Spectrometer
. it |l
Flame Sample Info:

Feproc

Far Help, press F1

1.5.2

° 17
” Neth s

Align Burner

Flame Control

Gas Flows

Air
Determine Horizontal Position ) 20

|
The horizontal pasition must be determined with the flame on I
and aspirating a standard containing the current element. |

1. Tum the flame on and aspirate a blank. Allow the flame - 10.0
to warm up for a few minutes. 00

2. If the wavelength ig below 250 nm, the background _ _
conector should be on B
3 Aspirate a solutian containing the current element that wil . = L./‘Dn:Tn 17.0 _l;
produce a signal of apprasimately 0.2 absortbance units

4. Click on the Adjust button below to start the procedure Ovidant: (& Ajr
It could require several minutes ©NZD

Adjust

5. Click on Finish to record the burmer positions for use
when performing analyses.

Bleed Gases |

Off  On
< Back I Finish I Cancel
: Turn off flame using

anr power switch or red emergency
button on spectrometer.

[ o

19.

(Automatically determine the best height),

23



nLab32 AA Flame - Flame Control
File Edit

B

==
Wikspe

Fepros

Flame

Sample |nfo: | RIS

- Spectrometer

For Help, press F1

Align Burner Wizard

=

Absorbance

=
X
=]
=]

Determine Optimum Height

The optimum height must be determined with the flame on

and aspirating a standard containing the current element.

1. Turn on the flame and aspirate a blank. Allow the flame

to warm wp for a fevw minutes.

2. If the wavelength is below 250 nm, the background

corector should be on. —
3. Aspirate a solution containing the current element that will
produce a signal of approximately 0.2 absorbance units.

4. Click on the Adjust button belaw ta start the pracedure.
It could require several minutes.

s ©| |

5. Click an Finish to recaord the optimum height in the curent
method for use when performing analyses.

< Back I Finish I Cancel Help |

I main power switch or 1ed emergenc;

button on spectrometer.

, "Adjust”,

“Finish”,

24



21 _PerkinElmer

25



26



1.5.3

1.6

1.6.1

1.6.1.1

1.6.1.2

22.

Align

“Manual”

Lamp ,

Winlab32 AA Flame

27

“Continue Graphics”

WkSpace(




" WinLab32 AA Flame - Results |7 x
o

Ele Edt Tools Analysis Options Window Help
& | lin i Method Hnnrlj S pectromeler
Fla‘me Sample Info:

=) | B

Sam\nFn| Lamps

Wrkzpe | MethEd Cont. Results Calib Manual Aito Reproe
Flame
Idle
P[] ] P [ ]

Sample Progress

Gas Flows
C2H?
g 100

Step. Idle

0.2
0o

felze O vl tinalyze @| Conc...

ity Standard Iﬁ
sz @| Nos [ = info File: Uil pen. |
Sample

Ig l=00 Dietail Flow lﬁ. Flow Iﬁ
ok i‘ Lmin 25 =] Lrmin 180
Oyidant: & g

Results Data Set Name: Open...

During Analyses: [~ GaveData [ Printlog

Goto &/5 Loe. 5> II 3 Read Delay (sac]: IU 3:
[Go b wWash Loz I I™ Ovenide Method

271 Results

Al | N0

Safety
Interocks v Bleed Gases

Align Burmer...

0ff On

Ll |

In an emergency: Tum off flame using
main power switch or red emergency
button on spectrometer.

Far Help, press F1

22. Winlab32 Analyst

1.6.1.3 ( File—0pen—Method
Method ),

|
|Cd \LI
_ Conedd |

Mame. .. ...
Cancel
Description . . . .. I
Databasze Library  C:hdata-A8 W Administratorst ethodsethads. mdb Browse... |
Mew Method |
[ ezcription

Pheoil Fb 1./08/04 15:36:558

Ag Ag 1./08/04 15:36:26

cutest Cu 03/25/0317:41:53

| o
SortBy: © Mame % Date/Time Help |

28



23.

1.6.1.4 ,
1.6.1.5 *“Manual control” “Results Set” ,
, “Sample Inf” ;

1.6.1.6 ;
1.6.1.7 ;
1.6.1.8 “Manual Control” “Analyze Blank” ,
1.6.1.9 1, “Standardl”;
1.6.1.10 2,3,4 ;
1.6.1.11 *“Calibration Display” , ,

; , “Tools” “Edit Calibration”, ,

, , “Include’,
“Ignore”; , “Reanalyze”. ,
“Calibration Equation” ,

29



?winlahSZ AA Flame - Edit Calibration

Eile Edit Tools Analysis Options Window Help

=] 9 ] Method: | QEGIGER]

= .

Wrkspo Saminfo| Lamps | Cont | Results | Calib | Manual | Zutc | Feproc | Flame Sample Info:

Analyze @ l_
Elank. |

Analyze @ No IT
Sample D IE
Results Data Set Nal

Diuring Analyses: [~

G b /5 Los >3
Gio bofash Loe

th\ons...l Label. |

Erint |

=18l x|

& Spectrometer

=T o
[ rime

=[Ol x|

=[Ol x|

Slope ..
Intercept
Conrelation Coel

Std# | Standadip [ Ertered | Dalouiated |, 0
Concentration | Concentration

1 i Flaw =
3 e e
3 Oxidant: & Ajr
4 J  N20
5
5 -

Calibration Equation

Bleed Gases

Reanalyze Standards
Nurber of Standards to Reanalyze

Reanalyze Mow @

Lilign Burner...

p: Tuin off flame using
tch or red emergency
trometer.

Current Sample Concentration
Calibration Units:

+

1.6.2
1.6.2.1
Sample”

1.6.2.2

1.7.1
1.7.2

1.7.3

For Help, press F1

“On/0ff”

24.

” IDH

30

;I‘
[ o

, “Analyze

“Reslope”

10-15 ;



1.7.4 “Bleed Gases”,

1.7.6 Windows—Close All Windows

1.7.7 File—>Exit Winlab32 AA

2.1.1 i Windows2000

2.1.3 s 0.35-0.4Mpa ;

2.1.6 AAwinlab Analyst

—Programm—AA800—Winlab Analyst ;

File—Change Technique—Furnace

2.2

31

XP



2.2.1

2.2.2

File—New—Method,

x|
Starting Conditions Ok I
Element: IE - I Cancel |

% Recommended values
) Copy of active method [except wavelength and =it

™ Copy of anather method [except wavelength and slit]

Brawze,.. |

Help |

25:

26:

32

, ” OK” ,

25:



2.2.3

d
S

File Edit Tools Analysis Options Window Help

=B

Wkspe

WinLah32 AA Furnace - Method Editor : Untitled

=18l x|

Calib

Auta

Q

Fiepros

Spectrometer Furnace Furnace Autosampler
gy
=z

Methed Editor : Untitled

MethEd Cont. Pesks | Results Examine Furnace

I etho
Sample Info:

Sam\nFn| Lamps

Define Element

‘ Define Element

Settings

Methad D escription: ||

Spectrometer
Element. ...................

Wiawelength (mm] . ...

Slitwidth (o] ..

Q850688008800 ._IEd vl
Q8556880688000 _|22BS -l
..ID.TL 'I

Signal
Type. . ......

Measurement. ...

... |AA-BG 'I
- |Peak Area 'l

Smoothing (paints] . .. ............ ..

‘ Spectrometer |dLj Eamplerl

a\ihralinnl\, Ehecksl DE mclE Dptiﬂnsl

Far Help, press F1

[ o

26:

(Spectrometer)

Setting, 27:

33
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File Edit Tools Analysis Options Window Help

=B

Wkspe

=18l x|

WinLah32 AA Furnace - Method Editor : Untitled

Calib

Auta

Q

Fiepros

Furnace

Furnace Autosampler

Hethod:
MethEd Peaks | Results Ezamine Sample Info:

Cant.

Sam\nFn| Lamps

T

=z

Settings | Define Element

Read Parameters
= Settings

Timefsec]. ... ..............

Delay Time [sec)

BOCTimelsec]. ..................

Replicates i Same for &l Samples |3 =1
" ary by Sample  Set |

Lamp Current:

% Use value entered in Lamp Setup window

C lUse curent ma) [0 _I::'

‘ Spgglmmelglld[j Eamplerl a\ihralinnl\, Ehecksl (1]:§ QElE Dptiﬂnsl

Far Help, press F1 MU

27:

2.2.4 ,BOC 1-5 . )

34



?winlah:iz AR Furnace - Method Editor : Untitled

File Edit Tools Analysis Options Window Help

=) oo 0N EN I QH
Wrkspe | MethEd | Saminfo| Lamps | Cont. Pesks | Fesults | Calib | Ezamine| Auta | Feproc | Furnace Sample Info: i

Spectrometer Furnace Furnace Autosampler
gy
=z

Furnace Program

Step
#

Temp ['C] ‘HampTime Hold Time \nlemaIFInw| GasType

Autazampler

110 1 30 250 Mormal
130 15 30 260 Nomal J Sequence
500 10 20 250 Narmal
1800 1} ] 0 Narmal
2450 1 3 250 Nammnal

Read Step: |4 _Ij Default Program |

=l

Injection Temperature ['C): |2D

Extra Fumnace Cleanout

% Spectrometer & Sampler CaliblaliunlJ' Checksl 0K Qc E Dpt\unsl

Far Help, press F1

28:

2.2.5 4

, Analysis—Method Development
, "Autosampler” 29:

35



=18l x|

d
S

File Edit Tools Analysis Options Window Help

=5 3|
Wkspe Furnace

Spectrometer Furnace Furnace Autosampler
gy
=z

Furnace Autosampler Fumnace
Program

WinLah32 AA Furnace - Method Editor : Untitled

Calib

Q

Fiepros

Auta

Hethod:
Sample Info:

MethEd Sam\nFn| Lamps Cont. Pesks | Results Examine

Sample

- - { Autasampler
Walume [ul] . . . I e | Diluent Yalume [ul] . . 0

Diluent Location .. .. |1 Sequence

Matrix Modifiers

#1 Wolume [ul) . . I _| Locatian . . .

[V Add to calibration blank and standards
¥ Add to reagent blank and samples.

H#2 Wolume [ul) . . I _| Locatian . . .

[V &dd to calibration blank and standards
¥ Add to reagent blank and samples.

K Spectrometer & Sampler Ea\ihralinnl\, Ehecksl (1] QElE

Far Help, press F1 MU

29:

2.2.6 ,“sample” s
20pl,“Dilunt volume”

, “sequence” .

36



?winlah:iz AR Furnace - Method Editor : Untitled

File Edit Tools Analysis Options Window Help

=B

Wkspe

=18l x|

Calib

Auta

QH
Fieproc | Fumace

Spectrometer Furnace Furnace Autosampler
gy
=z

Autosampler and Furnace Sequence J Fumace

Program

Hethod:
Cont Peaks | Results Ezamine Sample Info:

MethEd Sam\nFn| Lamps

Step Actions and Parameters

- _ . Autasampler
Pipet diluert + modifier! + spike + sample/std

Run fumace steps 1 to end
Sequence

A
B
LC |
[ o
L E |
LF |
G

Change Sequence Simple. | Cutam. I

Pipet Speed (%) Takeup: Imn _,;‘ Dispensing: [100 =

K Spectrometer & Sampler Ea\ihralinnl\, Ehecksl (1] QElE Dptiﬂnsl

Far Help, press F1 MU

30:

2.2.7 7sampler” "calibration”,
, 31. ’

37



d
S

File Edit Tools Analysis Options Window Help

Wkspe

WinLah32 AA Furnace - Method Editor : Untitled

=18l x|

Calib

Examine

Q

Fiepros

MethEd Cont. Pesks | Results Autar Furnace

Hethod:
Sample Info:

Sam\nFn| Lamps

Spectrometer Furnace Furnace Autosampler
gy
=z

‘ E quation and
u

nits

Calibration Equation

Equation . INonImear Thiough Zera Standard
Concentrations

. g 3 =
Mavimum Decimal Places: = Iritial Calibration

Marimum Significant Figures: |4 _:| _
LCalibratio

Additions & System-prepared. € Analpst-prepared Check

Recalibration

Units

Calibration

Sample . .

pectrometer Sampler . Ca\ib[augnl\, Ehecksl (1] QElE Dptiﬂnsl

iﬂStart”J HME SRR HI“WInLahBZ A Furnace - M., =86 (D) | Emanual o an7aos00-2.d..

31.

2.2.8 , 32:

38
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File Edit Tools Analysis Options Window Help

=B

Wkspe

=18l x|

WinLah32 AA Furnace - Method Editor : Untitled

Calib

Auta

Q

Fiepros

Furnace

Furnace Autosampler

MethEd Cont. Pesks | Results Examine

Hethod:
Sample Info:

Sam\nFn| Lamps

T

=z

Standard Concentrations Euuatmn and
itz

D | Conc A/5 Loc. [ Stock (ul) [ Dil fuL) :I N

LCalib Blank Concentrations
Reslope Std.

Initial Calibraticn
Reagent Blank.

Standard 1
Standard 2
Standard 2
Standad 4 Recalibration
Standard &
Standard &
Standard 7
Standard 8

LCalibratio
Check

Calculate Standard Yolurme: |

pectrometer Sampler . Ca\ib[augnl\, Ehecksl (1] QElE Dptiﬂnsl

Far Help, press F1 MU

32.

2.2.9 ) )

s 32 "Calculate Standard Volumes”,
33:

39



Calculate Standard ¥olumes

Calibration Concentrations

Standard Concentration |~ Cancel

dil

Fezlope
Standard 1
Standard 2
Standard 3
Standard 4 -

Stock Standards

Location Concentration
W 1. p
F'2.|1

I ugdL

L) L

I gl

Location of Blanks

[ Calibration Elank . . . I _I?
[~ FeagentBlark . .. .. I =

Help |

33.
2.2.10 , )
k) “ OK” 7
. “Initial Calibration”, ,
; , “Calibration Check”,
, , ; “Recalibration”
2.2.16, “Checks”, 34:

40



2 WinLab32 AA Furnace - Method Editor : Untitled -2 %]

File Edit Tools Analysis Options Window Help
=0 QA
Fieproc | Furnace Sample Info: i

Wlkspe

Spectrometer Furnace Furnace Autosampler
i
=

Precision
Check
[ Samples ™ Recovery Samples
™| Ealibration Stardards [~ GC Samples Calibration

MethEd Sam\nFu| Lamps Cont. Pesks | Results | Calib | Examine | Auto

Limits Matrix Recovery
Frecisian Check Signal IEoncEntratlon [Calibration urits] j

Automatic

Signal Limit: |7 ug/L Recovery 1

Autornatic
= 1F signal> limit and FSE > (0-000 %, then aclion. Recovery 2

I I signal <= limit and &0z |0 then action.
Out of Limit Actions

| Feanalyze |1 _|: times. ) Fiint message only

™| IF spike outside of limit, also reanalyze sample

K Spectromelerld[, Samplerl Calibration f ChackslUK ac E Dplionsl

Far Help, press F1 AP

34. "Checks”

2.2.11"Checks” , . ’
(precision), , (Matrix Recovery),

"Beyond Calibration”, 35;

41



?winlah:iz AR Furnace - Method Editor : Untitled

=18] x|

File Edit Tools Analysis Options Window Help

I ethod:
=0 | | Q| A
Wrkspe | MethEd | Saminfo| Lamps | Cont. Peaks | Fesults | Calib | Ezamine| Auto | Feproc | Furnace Sample Info:

Spectrometer

Far Help, press F1

2.2.12

Recovery”

)
=

Furnace

Method Editor : Untitled

Beyond Calibration Range

Furnace Autosampler

I

| Frecision

r

I™ Recover Samples

Dvenzal Limit I”U _Ij % of Calibration Range

Dilute and reanalvze after:
1 Feplicate

1 &l Beplicates

Altenate Sample VYolumes (ul):

Check Range On:

|u ﬁu ::Ilu

™| Use altermate valume blanks.

I™ It spikes overcallint, lso reanalyze sample:

‘ Bepond
Calibration
M atrix Recovery

Automatic
Recovery 1

J Autornatic

Recovery 2

K Spectromelerl d[, Samplerl

Calibration ¢ ChackslUK oc

] X
g Dpllonsl

35.

36 :

42
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?winlahSZ A# Furnace - Method Editor : Untitled

Eile Edit Tools Analysis Options Window Help

=18l x|

Q

MethEd | Saminfo Cont. Peaks | Results Calib | Examine | Auto Reproc | Furnace

Wikspe Lamps

Method:
Sample Info:

Spectromete) Furnace Furnace Autosampler
i
=

lethod Editor : Untitled

¥ Matrix Recovery

Added Analyte Concentration

Recovew Set 1
Recove Set 2
Recove Set 3
Recovery Set 4
Recovem Set b
Recovem Set B

Concentration Units: " Calibration + Sample

MNate that the autosampler positions of the matrix recovery sample sets are
defined in the zample information file. Add the Matrix Check Samples
column to the Parameters That Vaiy By Sample section. Double click on
the location in that column for the spiked sample to digplay a dialog where
you can define the recovery set to be used and the Reference Location
containing the unspiled sample.

L]

(ol x|
Precision
Beyond
Calibration
Matrix Recovery
Avtomatic

Recoven 1

Automatic
Recoven 2

K Spectrometell& Samplerl Calibration .\,‘ ChecKslUK Qc g Dpt\onsl

For Help, press F1

36.

2.2.13

37:

),

"Automatic Recoveryl”



"~ WinLab32 AA Furnace - Method Editor : Untitled =1l

Eile Edit Tools Analysis Options Window Help
| oo T
Sample Info:

Q

Fieproc

MethEd | Saminfo Cont. Peaks | Results Auto

ER
Calib

=
Wikspe

Furnace

Furnace Autosampler
i

=i

Lamps Examine

~=lolx|

¥ Automatic Recovery 1 Precision

Beyond
Calibration

Concentration Units: € Calibration ¢ Sample

Spike Standard:  Autosampler Location . . .

Matrix Recovery
Yaolume .

Concentration

Automatic
Recoven 1
Expected Concentration Increase: 0.00 g/l Automatic
Recoven 2

Recovery Limits (%], Lower .IBE ﬁ Upper. .. |116 j

I™ If sample concentration < |0 ugrL then set sample

concentration to 0 when
performing recoveny
calculations.

Kﬁpectrometelld& Samplerl Calibration .\,‘ ChecKslUK Qc g Dpt\onsl

For Help, press F1 ,— ,_
37. 1

2.2.14

"Automatic Recovery2” 38:



2.2.15

?winlahSZ A# Furnace - Method Editor : Untitled =1l
Eile Edit Tools Analysis Options Window Help

] fio | €2 | A

Wrkspc | MethEd | Saminfo| Lamps | Cont. Peaks | Fesults | Calb | Examine | &uto | Reproc | Furnace Sample Info:

For Help, press F1

Furnace Autosampler
i

=i

Automatic Recovery 2

Frequency
o

€ Every |1

' Samples with conos between IU and IU ugdl

' Samples in AS locations: |

I &ddrecovery standard to "count as sample” OC samples.

I Addrecovery standard to all OC samples.

Failure Actions
™ 1. Dilute and remun sample using altemate valumes below [ul):

P =P =P HP =Hk =

= Use altemate volume blanks.

™ 2 Renn sample using: Erowse..

(ol x|
Precision
Beyond
Calibration

J Matriz Recowemy

Automatic
Recoven 1

‘ Ao atic
Recoven 2

Calibration \,‘ ChecKslUK Qc E Dpt\onsl

K Spectrometell & Samplerl

38.

45

i "QC” 39:



2 WinLab32 AA Furnace - Method Editor : Untitled -2 %]

File Edit Tools Analysis Options Window Help
n " I ethod:
Furnace Sample Info:

=0
Calib
Furnace Autosampler

Wikspe
oo

=]

Q

Fiepros

Auta

MethEd Sam\nFu| Lamps Cont. Pesks | Results Examine

QC Sample Definition

Concentrations
and Limits

QC Sample I Schedule OCs
Autosampler Loc
Count as Sampl

UMt 35 2 ample Actions: Calib. &
Subtract Reagent Blank Periodic
4

Actions: End &
Retry

K Spectromelerld[,ﬁamplerl Cal\brat\on|¢ Checks T ac E Dplionsl

For Help, press F1 i
39 . ” QCH

2.2.16"QC” ,

s "Option” 40:

46
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+f WinLah32 AA Furnace - Method Editor : Untitled . =1
File Edit Tools Analysis Options Window Help

= | | Q| A

Wrkspe | MethEd | Saminfo| Lamps | Cont. Peaks | Fesults | Calib | Ezamine| Auto | Feproc | Furnace Sample Info: | [l

Spectrometer Furnace

thod E it

)
=

Furnace Autosampler

—loix|

Headers:
¥ #nalptical Header
¥ Method Header " Short
¥ Sample Header i+ Short
I~ Start each sample on & new page
Sample Data Items:
¥ Feplicats Data
[¥ Means and Statistics
I~ Tiansient Peak Flots

AN € First %) [Last

Include in Results Display and Printed Log:

" Expanded
i Expandzd

Summary Items:
I Analpsis List
v Matrix Test Reparts
¥ Calibration Summary
I~ Calibration Curves

Save with Results:

[V Transient Peak Profiles

Remarks

K Spectromelerl d[, Samplerl

Eal\brat\onl‘, Checksl 0Ok Oc EE Optians

Far Help, press F1

40.

2.2.17

2.3

2.3.1

2.3.1.1 Winlab32 AA
, 41:

47

"Option”

"Tools” "Furnace Control”



?winlahSZ AA Furnace - Furnace Control =1l

|’ vore:| TR
Sange | TR

Calib | Examine

Eile Edit Tools Analysis Options Window Help

IRl

Wrkspe | MethEd | Saminfo Cont.

Q

Fieproc

Spectrometer Furnace Furnace Autosampler
i
=

o oo AT

Auto

Lamps Feaks | Fesults Furnace

Status Temperature

Step:

Time [sec):

Operate Maintenance

Fumace On/0iFe]| Open/Close °|

Go ko Hest Step: | Align Tip.

Cleanout Temp. Condiion Tube &

2400 =
=1 Flush Sampler @
Start o|
Align Furnace.

For Help, press F1 ,_

41.

2.3.1.2 “Open/Close”,

“Open/Close” ,

2.3.2 s 31 “Condition Tube”,

2.4

2.4.1 “Align Tip® 33:

48



Align Autosampler Tip Wizard ﬂ

Select Task to Perform

Select tagk:

&+ dlign the autosampler bip in the graphite tube

" Check autosampler tip alignment in the graphite tube.

" Set the depth of the autosampler tip in the sampling cup.
& Use a zample cup.
" Use the rinee location.

" Check depth of autazampler tip in the zampling cup.

{~ Suspend the autosampler tip above the rinse vessel to
renew and cut the plaztic tubing.

< Back I et » I Cancel Help

42.

2.4.2 .
( E )

s “ Nextn s
43:

49



2.4.3

2.5

2.5.1

2.5.2

Align Autosampler Tip Wizard

Align Tip in Graphite Tube

1. The autozampler tip has been suzpended over the hole in
the graphite hube.

2. Using the hwo black =-v alignment knobs on the fumace
housing, align the tip with the hale in the graphite tube, Lower
the tip clozer ko the hole with the large white Depth Knob az
you adjuzt = and v until the bip fits through the center of the
hale.

3. Pozition the mirror on the right zside of the tube so that pou
can gee the tip in the tube.

4. Using the Depth knob, zet the depth of the autosampler tip
it the tube =0 that iz iz 1-2 mm above the platform, Only adjust
it the down direction. |f you adjust too low, click on < Back
and try again.

b, Click on Finish to save the position for use when perfarming
analyzes.

< Back I Finizh I Cancel Help

43

“Finish”;

“Finish”,

(Work Space),

1-2 .

, “Back”, 43 ,

44;

50




T WinLab3z AA Furnace - Results

. =1
File Edit Tools Analysis Options Window Help
& @ (o |0 B DN T O e Cd
Wrkspe | MethEd | Saminfo| Lamps | Cont. Peaks | Fesults | Calib | Ezamine| Auto | Feproc | Fumnace Sample Info: _
ES Spectrometer Furnace Furnace Autosampler
g m B de
RER| e ol

Methods and Sample Locations

Sample Information File:

Lintitled Open

¥ Use Sample nfo

Results D ata Set Mame:

I" | Bave Data

No Method Delay SamD.Ie Info Locations Sample Nos.
[min] File:
1 [Cotest 0.0) Al Defined
2
El
4
Method Source: % Use Method In Memary — © Open Methods in List

™ Lamps off at end of analysis
™ Auto Export

™ Print Log During Analyses

Status Temperature

Step:

20°C

Time [sec). - -

Operate Maintenance
Fumace anfool Open/Close o|
Goto Hext Step | Align Tip... |

@ SetUp Lm Analyzel

Far Help, press F1

44.

2.5.3 “Method” ,

, “Open Method in

2.5.4 “Results Data Set Name "

2.5.5 *“Sample Information File”

2.5.6

2.5.7
45:

51

Condition Tube o|
Flush 5ampler o|

Align Furnace...

Cleanout Temp.
|24DD _l;
Start o|

|

List’;

“Analysis”,



?meahaz AA Furnace - Automated Analysis Control
File Edit Tools Analysis Options Window Help

22

Results

oW

Wrkspe | MethEd Cont. Pesks

[~ |

Calib

R

Saminfo | Lamps

[/,

Examine

[imo

Auta

Q

Fiepros

Furnace

e | e

Sample Info:

u Furnace nace Autosampler
I

11 Automated Analysis Control

Furnace

=[Ol x|

@ SetUp @Analyze

Sample Progress Analysis Progress Status Temperature
Step:
Step: Idle ep. 20°C
Time [sec). - -
Bnaijze @ Caitrate® Analyze @ Fieset Operate Maintenance
Al Samples Sequence
Fumace anfool Open/Close o|
Seq. | Loc. | Sample ID | Status =
GtNtSll AI'T'.|
1| =1 M Calib Blark 1 o =t Sty It
2 | 84 [ Calib Sitd 1
; Cleanou : °|
3 a4 Calib Std 2 Cleanout Temp. Condition Tube
4 | =4 Calib 5td 3
5 | a4 4 Calib Sitd 4 I24DD =l Flush Sampler °|
3 a5 ! Fieagent Blank 1
7 Start o| X
a Align Furnace... |
g -
Method: [1 =] Rebuldlist| Pintlist | Fioriy Select Loc

Far Help, press F1

45.
2.5.8
Samples” “Analyze All”, ,
2.6
2.6.1 ;
2.6.2 “Lamps” “On/0ff” ,
2.6.3 Windows—Close All Windows
2.6.4 File—Exit Winlab32 AA
2.6.5 ;

2.6.6 ;

52

“Calibrate”,“Analyze



2.6.7 .

3.1

3.1.1 Winlab32 AA , File—Utility—Data Manager
Programs—PerkinElmer Winlab32 for AA—Data Manager 46:

‘2 Data Manager - ata-AAYZhang¥ 2 Results'results.mdb ;Iilil

Library Category
Name Library M ame

File Tasks View Window Help

E;

Export

Eha

Fack

By

Archive

2E

Festore

Fieport

Resulk Marne: Readings Description

2004021200 02f12/2004 - 11:56:32 39 Ad Training

Supersol 20040212 02012)2004 - 09:00:04 1] A Training

Supersal 20040205 0Z/05)2004 - 10:29:48 a0 XD040109 samples

Supersal 20040204 02/04/2004 - 15:16:09 63 *D040109 samples

Supersol 20031229 12/29/2003 - 11:35:03 43

Supersol 20031219 12{18/2003 - 15:20:21 a0

Supersol 20031218 12/18/2003 - 13:19:17 54

Supersol 20031204 12/03/2003 - 16:09:00 108

Supersol 20031203 12/03/2003 - 10:51:59 228

Supersal Cu Zn 20... 11/28/2003 - 15:14:24 90 Supersol ADMLU & FP ¥D21/11
Supersal Cu Zn 20... 11{27/2003 - 10:13:44 85 Supersal ADMLU & FP ¥D21/11
Fetest 11/21/2003 - 14:31:27 43

Cutest 11/21/2003 - 13:24:43 303

il

46 _Winlabh32 AA

3.1.2 , “ Report” ,
47 48:

53



2 Data Manager .| =]
3

2

Fiestore

B3y

Archive

File Tasks Wew ‘Window Help
Library Category
Export Library Marme

Report

B | 3¢ B
Result Mame Description

Copy | Delete | Check | Pack
20040z12-D]1 02/12{2004 - 11:56:32 39 A& Training

Supersol 20040212 02/12)2004 - 09;00:04 1] Ad Training
Supersol 20040205 02J0502004 - 10:29:45 a0 ¥D040109 samples
Supersol 20040204 02f04f2004 - 15:16:09 63 ¥D040109 samples
Supersal 20031229 12/2902003 - 11:35:03 45

Supersal 20031219 12/18/2003 - 15:20:21 a0

Supersol 20031218 12{16/2003 - 13:19:17 54

Supersol 20031204 12032003 - 16:09:00 108

Supersol 20031203 12{032003 - 10:51:59 228

Supersal Cu Zn 20... 11/28/2003 - 15:14:24 Supersal ADMU & FP XD21/11
Supersal Cu Zn 20, Supersal ADMU & FP XD21/11

47.



Data Reporting Wizard

1. Select Report Design

" Use Existing Design

I Browse. . |

Report designs contain all the parameters required to wiite a zpecific

type of report. Select ''Create Mew Design'' and follow the wizard steps
to enter the required parameters, or select se Existing Dezign'' and
follows the wizard steps to modify it ar click on Preview to go directly to the
prifting step.

[f you create a new report design or make changes to an existing desian,
wou will be given an opportunity to save the design parameters in the
lazt wizard dialog.

< Back I Mest » I Prewview Cancel Help

3.1.3
Browse” ,

Create New Design”

48.

s Use Existing Design” ,

s 49:

55




Data Reporting Wizard |

2. Select Samples to Report

Ayvailable Samples: I aa Selected Samples: I a0

b E nl::_1= Samples to Include in Repart:
! W Al Urknouins Enable.Disable

¥ &l Blanks and Stds,
v AlQC Samples W &l Ao Fecoveries
[ with 1Dz Selected by wWildzards:

Analyziz Dates to Include:
e Al
" Taday Only

Sort Display: © Alphabetically by 1D L |2E":'3'11'21 EI
" By Sample Type to [200371-21 M|

{* Chronologically

¢ Back I Mest » I Prewview | Cancel | Help |

3.1.4 49

Sort Display”

49.

. “ Next” ,

56

50:



Data Reporting Wizard

3. Select Analytes To Report

Available .&nal}ltes:lﬂ Selected Analytes: |2

odd Cu324.75 3248
Fe 248.33 248.3

Ald Al

< Bemove

L

<4 Hemowve ol

Sort Display: % Alphabetically by Mame € By Wavelength

¢ Back I Mest » I Prewview Cancel Help

50.

3.1.5 , “ Next” ,

57



3.1.6

Data Reporting Wizard

4. Select Report Format

Feport Type: : ]
i~ Detailed

Report Style: |R-"ertiu:alh-1 eanz.rpt

Sorting: =" Chronological
"~ Alphabetical by 5 ample 1D
" Alphabetical by Analyte Mame

Options: ¥ Include Messages
[ Skip Spikes and Dupes

Browsze. |

¢ Back I Mest » I Prewview

Cancel

Help

ol.

51 , :

. , “ Next” , 52

58




3.1.7

Data Reporting Wizard

5. Report Title and Page Header

Report Title:
-
Header:
Leftt |
Center: |
Right |

W Include on First Page

Click to Insert Field Codes:
Date | Time | Flezult Mame | Page Ma. |

¢ Back I Mest » I Prewview | Cancel | Help

53

52.

59




3.1.8

Data Reporting Wizard

6. Page Footer and Report Appendix

Footer:

Left: I

Center: I

Right |

Appendis:

-
[~

Click, to Ingert Field Codes:
Date | Time | Flezult Mame | Page Ma. |

¢ Back I Mest » I Prewview | Cancel | Help |

53.

“ Next”

60




Data Reporting Wizard

{. Limit Remarks

Lower Loweer pper Upper | =
Lirnit Remark Lirnit Remark

Analyte Marme | Units

Create Analwte List | Units to Uge: & Calibration © Sample

Set all negative valuss tozera? & Mo  Yes

Show actual value along with Limit Bemark? & Mo Yes

¢ Back I Mest » I Prewview Cancel Help

54.
3.1.9 , , ) -
“ Next” , “ Finish” .
3.2
3.2.1 “ Library Category” ,
“ Results” “ Methods” , ,
. 55 :

61



‘zData Manager - ata-AAYZhang¥ 2 Results'results.mdb . =) il
File Tasks View Window Help

B | 34 Pl |Pha |Breg| | By |2

Copy | Delete Pack | Archive | Festore | Fieport | Export

= C: hang¥Z'Result:

Resul Hame [Date | Readings
] 1

Supersol 20040212 02/12{2004 - 09:00:04

Supersol 20040204 02/04/2004 - 15:16:09 ¥D040109 sarmples

Supersol 20031229 12{29/2003 - 11:35:03

Supersol 20031219 12/16(2003 - 15:20:21

Supersol 20031218 12{18(2003 - 13:19:17

Supersol 20031204 12{03/2003 - 16:09:00

Supersol 20031203 12j03(2003 - 10:51:59

Supersol Cu 2n 20... 11/28/2003 - 15:14:24 Supersal ADMU & FP 2D21/11
Supersol Cu 2n 20... 11/27/2003 - 10: 13544 Supersal ADMU & FP 2D21/11
Fetest 11)21/2003 - 14:31:27

Cutest 11/2112003 - 13:24:143

Ready r—r—

55.

3.2.2 “ Data Manager” “ Delete” ,

62



