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6 a.

Elemnent selection conkbook

Change
OK

Applications/Cookbook , OK

- Elamants:
U | e B e 1] Fol N
Ma | Mg M| B P Ci A
K| Ca| 8| Ti|] V] Cr|mn| Fo|Co| Wi |Cul| Zn| Ga| Ga| as| 58| & | K
R | & | ¥ | Zr| Mo | Mo| 7| Ru|Rh| Pd| Ap [ Cd| in | Bn| B0 | T | | | x=
el c— c— — — — — — — —
Ce| Ba| La| WI| Ta| W | Re| Ce| Ir | Pt| Au| Hg| T | Pb| Bi| Fo| & | Fn
fs | Ao
—_— ]
Ca | PrQMNd| Pl 8| Eu| Gd| To | By | He| Ef | Tm| Yo | Lu
T | e u | e | ru ) oam | om| ome || e Em | ] pa | L
Cancel |
Cu
7 a. Cu J Cookbook
Technigue: || Iamm [ j ElEmesn T
= Parfarmancs: Coppar
Char=ct. concentration L] Hals] 0035
Check concentration {101 &5 %) [ 0.7
Tvmoel veha (TOE) b 1 ilmere-tarree wnd CHD-ar- B
= Spectrometer —  Atomizer: Flame
Kar e ] 3248 Fl;.m: L"Hﬁ":"?rr
| ep
Ansenal ¥ne [] 3974 18 CID-Sehomeing L]
Fu Mo [HLM] 50
Sht wadth [Fem] 1.2
LisEmde ufmer Peagil [rem] 4. lt:q
HCL current  [m&] 30
Ali=matre fame =
e | » | P | [ ewd | Clase
Load
b. Method( ), OK




Method 3

Method II-‘ruc_|ri|n| files |

Lamps: |Cu, Ph. Cd. ¥
[Elemert_| [ Date | Time |Comment
cd A A 2003 1 T 9 56 Cd C2H2 Flamrmed 1 00mm- Eirennsr

Cu ), | A-- ZJH2-Flammea 1 00mm-Brenne
Fh ﬁ\ A 2003—12—? QET PD-CEHQ Flarmme100mm-Erenner

|[cu-C2ZH2-Flammef1 D0mm-Brenner

Load Change Delete Save | Sort I

Cu Load
8 “ Spectrometer”

Optical pasametenn | Enargy | Gain | Integeation patameters | Scan parameters | Sean |

{
2
3
4 Preset Mn B - 02 2795
5 Free - = . -
& Frea = - ;
Eme —-- - - 05 00
& HE1
Lol o Chane
Hnahgical mede! Backgmwnd cerecion: Q
5 Elngle eam = Hackgenund correction o
" Dosbde beam " Hackgeound correction en
" Background endy ﬂ
HOL T
“ Spectrometer” Optical parameters
/ Energy/Gain Integration parameters Scan
parameters Scan
@) “ Optical parameters”



Sperhammehey

Optical parametern | Ennrgy | Gain | Integration parameters | Scan paameters | Sean |

& HE1
adl
Linahgtical mede: Backgmend cerreciien:
% Eingle beam = Hackground cormechion e
" Dosbde heam

" Hackgeound cornection sn

" Background sady

Change

Optical parameters
Cu 324.8 nm

—Line selection —HCL positions — alit width——

v Active 0.2 nm

I~ Preheat 0.5 nm

W HC 1 * 0.8 nm

[T HC 2 bl & 1.2 nm

—Alternative line —Lamp currents [mA]:
™~ Manually | 324.8 T HCL lamp:

HCL current: 3.0 %

Boost current; 0.0 ;
Cancel | 0K I

Active

Preheat slit Cookbook

2) “ Energy/Gain”



Lamp alignment Automatic

Lamp alignment Automatic
HC ampl.level BCampl.level

0 4 _meC |




a 10%

D2HCL Current 10 30mA
c EHT 200 500
HC ampl.level BCampl.level 0 4
3) “ Integration parameters”

4 “ Scan parameters”



Intensity [%)

SCAN

OK

START

Spectrometer”

slit

0.2nm



9 “ Flame”

Flame “ Test Air" “ Test Fuel’

“ Test end "

“ Ignite”



10

Control lFInlu: optimization | Parameters | Automatic flame optimization |
Flame state: I ill.ll'l'llu Hurner: 1 100 mm
~Sensors: - Pressures: ~Gas flow:
| Flame On Fuel: I ] 8 Fuel: I 50 ih
Siphon 118 MNebulizer: I 1.2 Drcidant: 401 i
| ‘Waste bottle: oK Air: I Ok Tt 0. | 401
|
| M20: I oK Gasfl= I 0125
Teet air
Test N2O
Test fuel
Iymite llame i —> NZ2O | Extinguizh flame ‘
Test end
i 0K
“ Flame Optimization” AZ
1.0ppmCu -

Contral Flame optimization |Parameters | Automatic flame optimization |

Absorbance Resuls:
—1.0 Abs: u‘ﬂna Fuel: | 711 I
I Max.Abs: | 1.603 Oxidant: | 400 Ifh
— 0.8
Gasfix: | 0125 Tot.Ox.: | 400 Ifh
— 0.6 - Parameters to optimize:
I -Fuel optimization:
i
R
18 -Mebulizer optimization:
Start | Stop
— 0.2
Burner helght optimization:
- s
& w
— 0.0
Delete mas. A |
OK “ Flame”

10



11 “ Autosampler”

HeEtween componcmis

1 “ Calibration” Standard calibration

11



(Standard mode)
(Conc. Input)

(Statistics)
(Curve parameters)
2 “ Conditions”

ErT

Calibration mode Conditions ISItlis'ltr.s | Cone. input | Table | Curve parameters | (e calivation |

- Standards:
Making standards:
= Using premixed standards
£ By different volumes

£ Mised by autosampler

No. of standards

Sample meas. without add: ]

Blank correction;
& Abeorhance correctid

€ Cancentration comected

I~ Continue after curve calculation
7 AZ |AZJAM] between standards

[z 3

~ Getting values by: -
& Measurement
 Manual input

- Mix conditions;

Filllng level mix cup: h &

[sampile part]):

Sample volume: |
Mase. ndd. volume: i
Total madifier vol.: I ]

(Conditions)
(Table)

standards

3 “ Statistics”

Calibration mode | Conditions Statistics |£‘.nnr.. input | Table | Curve parameters | ecalineation |

- Statistics:
©ooff
+ Sigma statistics

[  Median Statistics

Measurement cycles:

Funs/Std.: | 3 H.

Blind runs{Std.: -
- Siatistical output:

W Standard deviation [SD]

1 Grubbs oullier test

= Of
 On [Flagging mean by "1
© On [Without flagging]

12



4

Conc. Input”

Calibralion
Calibration mode | Conditions | Statistics Conc. input |T:h||.-: | Curve parameters | Fecalinration |
[ T Stock standards - Concentration unit:
~Kind-ol stock standordss i~ m ™ user defined
& Liguid R [
e Solid © FRimL [
Conv.factor:
5 : " ngfmlL [
Toncentrations: |
1.0onoooon
Conc. r ““1- |
|
Stock solution 1: 1.000n
Absolute unit
T Stock solution 2 l.oo0o
" my
M Stock solufion 3: 1.0000 e 98
|
T Stack solution 4: 1.0000 * ng
g
iy
Reset
, mg/L

5 “ Table”

Calibration mde|1:nnd|ﬁum | Statistics | Conc, input Table |Eum= nrlm:tersIlda:rnluuru:iu..|

-H-u.'lhlm | Shrln Pos|  mogll

Abs

SO RsD by |

1 [Cal-Zern [

2 Catstdl  |N)
3 CakSid? i
4.CakSud3 1)

5 | Cal-5id4 1
E Cal-5td% [1]

_Conc, |
ama 0,000
| 0000
ERR D.250
488 0500
i 0750

1.000

L | +
- Clear Table ! Set recal I Check | Aun sample I
Delete line I Parameters I Fit curve | —» Bilindw, I

Cal-Zero

13



Parameters”

14



7 “ Table”

Calibration md:|€mdlﬁnn5]3ﬂﬂﬂu|ﬂnn:. input Table |t.‘un.'e pum:ters|l4-‘.|:nlu'lrrhl|mi|

| 1 Cal-Zero
| 2 Cal-5td1 [ #0100
3 |Cal-5td2 [ R 0.250
4 Cal-5td3 L] &g 0500
5§ |Cal-Stdd ] i 0.750
B |Cal-5td5 [ Rk 1000
ot s
Clear Table l Setrecal J Check | Run sample I
| Delete IIn:J Parameiers ‘ Fit curve I —5 Hiindw. |

“ Start/Abs”,

Manual working mode |

@ Diip into wazh zolution !
Cancel |

Manual working mode

@ Dip into CalkLen

Cancel

i

Cu

124.8 Mepht

Flama:

15



Manual working mode

(::;:)[Hpintn Cal-5td1

'E Cancel |

Manual working mode

(::;)[ﬁpimn Cal-5td5

Cancel |

Cal-Zerm o 045
¥ 39 Fos.: 78 e 04
5 o0z w 003
Abs: | 0.00043 L .
1] 1 n]
| 0.000173 A .
Sl 0 1 3 3 & 00
s I_ » Tine [5] 1 N R
¥ Ak am
! u i
2 000 ,
a 1lEh |
nnondS BE Baygll
oocel | TRIHTRYY TS e
| ] 1 2 3 L] g 3 [ & 4 'lg
c 1 OK 1

16



Alphanumerical results P_Hﬂ»:_g-:nh Integrated values
Caliy Cal-Std5 - 1.000 10
—— c 0
— ki Pos.: 0 o8]
Jiieig R m
..!'."i_ Abs: | 0.8999 02] g 248 Mepht
oo
7 : 02 0.5,
7 SO | 0000177 P —— o i
; pap: I_ % Time [3] 1 E 11 % A %
B Lraphical peak overview
P e A
LA
1
2 Wash
o '
4
Clear Table | Set recal J Check | Run sample i
Continue
Delete line | Parlml:tcm| Fit curve | — Blindw, i
Start/Abs

“ Fit curve”

Cu
Linear 324.8 nm
‘Calibeation data;
A7adj]: 0.9994663953
Slope: 142828 Absfmall
- sl 0.00376 mgfL
g Charconc:  0LD0305 mgiL f1%A
E
on 0 na2 0a 04 ns
cans gl | Peakares | Show residuals
Cancel |
R2= 0.995
“ Run sample”
OK “ Calibration”
1 “ Samples”,



Sample table Etant. nmpul|ID Eﬂl‘llle]BﬂlhﬂﬁIer“-“-ll'llu i
Mo | * Solution ID/W1.Data Actions [+
Type Py Hame Pre.DF | Vol 0 Cal.  Tube AZ E
T - L fiid J
2| Sample #8F 1.000 | &8
3 = Sample 448 1000 1
4 " Sample #&2 1.000
5 = Sample #8# 1.000
13 Sample S48 1.000 g
T Sample #& 1.000 =y
B Sample S8 1000 ok
L] Sample #8¢ 1.000 I
10 Sample #22 1.000 5
1 Sample #8#¢ 1.000 [
12 Sample #44 1.000
13 Sample #& 1.000 'E
14 Sample| S8 1000
15 Sample 28 10040 s
witTable || Change ||  Loadisave || singic values | rranal aatiwn
I Lamp off
Delete results | Delete | Warking area [ > Calitah | [~ Flame off
Print tahle | Insert | Hun sample [ Shimar E-IH|IJI.'rI|:r.'| Recalculate |
Export (CSV] | Cliphoard |
(Sample table) (Conc.output)
(ID sample) (Statistics)
“ Working area” 5

Working area

Table rows to be analyzed:

[1-5

(f.e. 1-10,18,20-25)

Cancel Ok

2 “ Conc.output”

18



Sample table Conc. output 1“} Iiﬂl‘lle ] Slatistics I Mult Param I

Concentration outpul [Conc?] for: - Concentrations:
| Liquid original sampic  mgfl
 Solid ariginal sample  TEL
~ T8imL
~ Ourtput style: © ngfml
Absorbances: ™~ ngiL
© 3 signil, digits  user defined [
& 4 signil, digits
& gignil, digits Coany. factor: || noonnoonon
Concentrations:
3 signif. digits
= 4 gignil. digits
& signil. digits
Reset
3 “ 1D sample” Sample table —ID”

Sample table | Cone. output 1D samples |Statistics | 11010 |

—Sample |10-Fixed part: ~Sulution of solid samples:
Batch: [ | Sol. volume: I 100 mi
Customer order:
Sampls 104 Flsed park { Nominal weight I .00 4
No | Pas Mame Pre-OF | Wolfml] |  Wig]  [Blank mrrlﬂ
1 | HER 1.000 | | O
P ) 1.000 OH
ER 1.000 o
4 | BR 1.000 O
5 | dan 1.000 O
6 | ER 1.000 ot
T 1.000 O
o | #an 1.000 1]}
9  eR 1.000 o
10| #4w 1.000 Ol
11 | #ew 1000 w2
Sample table->1D | | Change line | Inzert line | Save | -» Sample tlHl:j
Delete table | Delete | Append line | Load [ Synopsis !

19



Sample parameters

Tahle row number: I 2

— 1Dt data:
Autosampler cup position: 2 =
Sample name: IWATEH]
Pre-dilution factor: I 1.000
Sol. volume: | 100.000 ml
Weight: | g
Relative humidity: I 0.0 o
[~ Blank correction

Cancel Next OK

WATER
5 “  Statistics”

Sample table | Conc, output | 1D samples Statistics ]Muu.l-.u-..u |

RunslQC sample: Iﬂ
Blind cycles: B |

S — —— Confidence levels: ——

" Relative

Statistics: Grubbs outlier test:
C Off [ & o#
i+ Sigma statistics | " On [Flagging mean by “["]
" Median Statistics " On [Without flagging]
Cycles; . Confidence interval calculation;
Measurement cycles: I 3 w O

 Absolule

- Statistical oulput: ——————————— | ™ 8.3 %1 Sigma] e
F Standard deviation [SD] 0% %
i e e || os% 99,7 % [3 Sigma)
atibiadaidbhvitsedsl e & 95A%(2Sigme]  C 999%
T Helative homogeneous lacior [AHE |
Reset
6 “ Samples”,

20



| Sample table Fcnn:, nm’ullln samples |31||jgﬂ|:s|Mull.l':1r:un l Cu
| ! & =] 1924.8 Reph

1 - e 26 g

2% Sample #tH 1.000 g

1" Sample 44 1,000 ] .
L o4t sample s 1.000 ' b
I 5 = Sample #4 1.000

] Sample #44 1,000 é AT

7 Sample #228 1.000 |
|| 8 Sample 43 1.000 | "

L] Sample 444 1.000 | o =
| 10 Sample ### 1.000 | E ;

1" Sample #8% 1,000 B

12 Sample $44 1.000
|| o Sample 4% 1,000 | g

H Sample #3# 1,000

15| Sample 44 1.000 | | -8
I Init.Table | Change | Load | Save [ Single values | Filhinitntidioc

[~ Lamp off

i Delete results | Delete | ‘Waorking arca [ > Caldab. | [~ Flame off Continue

Print table | Insert | Fun sample | Show '.-I:1'|I.IL‘III.I'.'| Aecalculate |
[ Start'Conc

Export(CSV] | Clipboard |

“ Start/Conc ” “ Run sample”

AZ

14

a) Print table

Print options

i Concentration values

" Absorbance values

" Absorbances and concentration values

Cancel | OK I

21



C5Y file

Excel

2 “ Print”

Prink: *** Current Daka ***

Acport ]Hepnn data | Output Opt. |

Mo| Tech] Elem| Method | Date | Time | Operator | Data |
5 IFL |Cu Current paramelers e

G

5] Cu-C2H2-Flamme/1 00mm- 2 12-7
| Cu [8] Cu-C2HZ-Flammef1 00mm: 2003-12- 7 16:14
FL Cu [5] Cu-C2HZ-Flamme/1 00mm: 2003-12- 7 16:10 p
FL Cu [5] Cu-C2H2-Flammef1 00mm- 2003-12- 7 15:55 P

a

Aeport elements @ Sorl...
Method parameters
Calibratian tahle
Calibration plot and statistics o Delete J
Errar log
Measurements and evenls [sorted by time] e Delete all |
ol Shw repor |

“ Show report”

Start conditions - Mumber of protocol files: 0

—aaving measurement results:
" No result saving

i~ Start a new report file

+ Append results to the existing file

T Owenwrite last report file

Cancel 0Ok




Data
“ Show report”
1 “ Flame” “
“ Flame”
AAS
2 AAS
3 AAS ZEEnit700
4
5
6

CSP

Extinguish”

23



1 0.5Mpa

2 KM35 KMS5
3 AAS ZEEnit700
4

5 AAS

Technique selection ----- Graphite tube Task
selection ----- Applications/Cookbook Method(
), -—-- Wall Platform OK
6 a. Applications/Cookbook , OK

24



Element selection conkbook

L issi
- Elamants:
L bz B C ] | e
el — — — — —
Ma | Mg M| 8| P 3| Clyl A
K| ca|l 8| Ti|] V]| c| Mn| Fo ] Co| Wi |[Cu| Zn| Ga| Ga| #s| 58] B fer
Rb| 8| ¥ | Zr QN | Mo| Tc| Ru|Rh| Pd| Ag | Cd| tn | Bn | B | Te| | | »e
—— — — t— — c— — c— —
Ce| Ba| La| Hi| Ta ] W | Re| ©s| Ir | Pt| au| Hg| T | Pb| B | Fo| & | fn
Ir Ha B
—_—
co| P md| Fr| sm| Eu| ed| ™8| oy | Ho| Er | Tm| Yo | Lu
T Fa 1] Ng U Am | Em Ak (k= | = M I [
Cancel
Cd
Cd || Cookbook
Techebgue: | - _-:_] Element: Cd w
— Perfarmance; Cadmium
Areai A HeinhilHI
Charact. ooreenirahan [FRL Nt ooe oo
Check concentration (.1 Abs ¥ A L] 03

Fymcal veha (A0 for 20 4 sancia sl

—  Spectrometer — Atomizer: Graphit furmace
Manlre  [im] 288 M Pyrolys. temp. (] B0
Atemat ne  [om] BB 1 o500 Iz A H
Sitwidth  [om] D Ayiieinnys (I: S
Sggmizaton-ramp R 1500 1500
HCL currert  [md] - 30 oo zabion-hold I5] 3 3
Fitemial gas fiow St

w | » | Print | Close |

Load
b. Method( ), OK

25



Method =

Method II-"rnqrrlm files l

Lamps: [Cu. Pb. Cd. ¥
|Elemant | | Date | Time [Comment
cd | A A 2003-1- 956 | Cd-C2H2-Flamme!100mm-Brennar

U 11%2-7 955 w-_ 2H2-Flammea’100mm-Brennear
Fb A (A~ BOO312-7) 89587 |Pp-C2H2Z-Flamme100mm-Brannar

[Cu-C2H2-Flammef 00mm-Brenner
Load Change I Delete Save | Sort
Cd Load
7
8 “ Spectrometer”

hptical parameters | Energy | Gain | Integration parsmeters | Scan parametess | Scan |

Pos| State Element Current Boost | St Line
[rA] [mA] | [nm] |[EN] [nm]
1 Preset Cu - - 0.2 324 8
2 Active |G 3 . . 288
3 Prezet Pb - - 0.2 2833
4 Prazat |Mn - - 0.2 2795
5 Free - - - -
B Fres - - - -
T HC1
-2 Change
Feeman modes: Background correction:
= Pfinld ™ Backgromnd coareclisn o
I~ Aield = Heckground comectien omn
™ Hield dymamic ™ Background onby ﬂ
Fild air, I 7 DFHCL Background cormeclion HEL st

"

“ Spectrometer” Optical parameters
/ Energy/Gain Integration parameters Scan
parameters Scan
@) “ Optical parameters”

26



Optical parame1ers | EnﬂmﬁEllll Integrafion pansmeters |Hun paramebers |‘B-r:||- |

Pos| State Element Current Boost | St Lire
(mA] | | [mA] | fom] [[E] fom]
1 Preset Cu - - 0.2 324 .8
Preset |Pb 0 2833
4 Preset Mn 0.2 279.5
] Free = - -
B Free - - 3
LA |
"= HE 2 Change
Feeman modes Eeackgroumd coneciion: Q
= 2eld " Backgrousd conection off
 IhEeld & Backginusid coneclios on
= el dynamic T Bmckgenusd onky ﬂ
Field str. | I DE-HEL bsckground comection L et
w =1

Change

Optical parameters

Cancel |

Cd 228.8 nm
—Line selection —HCL positions —alit width———
¥ Active 0.2 nm
Cd 228.8
Cd 326.1 [0.2] [~ Preheat = 0.5 nm
v HC 1 bl & 0.8 nm
[T HC 2 = 1.2 nm
—Alternative line —Lamp currents [mA]:
[T Manually | 228.8 nm HCL lamp:
HCL current: 3.0 %
Q R
Boost current: 0.0 3:
K I

]

Cookbook

 D2-HCL background correction:

27



h -

Lamp alignment Automatic

3) “ Integration parameters”

28



@

Intensity [%)

“ Scan parameters”

“ Scan”

SCAN

START

OK “ Spectrometer”

slit

0.2nm

29



Furnace”
1 [13

Furnace program”

O EEEE——
Fumace program |Graph | Optimization | Control
Siep Temp Ramp_Hold |_Time Gas A7 _ Run || Inj. EP
Mo T 5 B 8 Inert Add. 5 [
Z Drying 05 7 30 321 Max  Stop
3 Drying 120 15 m 1.0 Max Stap
4 Pyrolysis oo 400 2 35 Max Stop
5 AT 700 1} 5 L0  Stop Stop 0.0 4.7
B Momize 1800 1500 4 4.7 Swop Stop
7 Cleanout 2200 1000 4 A4 Middle Stop
Resel ~Change siep:
Hun slep I Delete I Chnlg:] Insert | Append I
Delete table j
AKL, Par.: 0 Min.Par: [ W] MaxPar:| 80
(Drying)
(Pyrolysis) (Atomize) (Cleanout)
(Atomize)

Step number | | E':

Twpe

" Drying

I~ Pyrokysis

Al

= Momize

™ Cleanou

+ I
User)

- Paramelers

Temperature: 1600  #E

Aamp rate: 1500 s
Hold time: 4 ]
Step time: | 4.7 s
Gas flow:

Inert: Stop E|,
Add.:

Actions
™ Injection step

[ Enrich step
or therm. prefr.

Cancel | ok |

Cookbook

30



2

3

“ Graph”

Furmnade fErograa ;

Fumace program Graph iﬂpﬁnizaﬁ-n I Control I

~TT walues: -

Steps

Temp.; o)
Time: s
Gas flow:

Inert:

Add.:
Therm.stress:
83 [Maxc150)
I™ {Tube coatin
~Tubi corating:

Sampler pos.: 1] a
Valume S 4
Cycies; 0 g s

AL

| 2000
|_ g
L1 500 g
i
(]
Liooo =
2
lsop S
2]
[nH]
(=1
b 5
Fun =

T L V. . L . TR [ . L L A
Field off | Field an D 3 1D 15 20 35 30 35 40 45 50 55 EBD &5 VO
Start Time( 00-727s)

Akt Par.: | 0 Min. Par.! 60 uup.f.:|

Lo |

“ Optimization”

Furnace g -

Fumace program I Graph Optimization ll.':uninll

- Optimization: - Parameter:
ik
igs-i-ii?-i-g Start temperature: 125 5 %
Atomize S
Step number: 4 3 S witkth: e »
Tl E— A
End temperature: 1775 3| %
Peak area [ yscale I =
001 0 0S5
o 0075 "
Iir:" 03 E
£ popsn] E
i 023
% 0002 m
o
T ] Y ORI o TR PRI, SPRIHE LSRRl TWRNEY CRPERELIEERRY
0 400 00 60 1000 1200 MO0 1600 1600 2000
Temperature [§]
Pos.: 1 % Delete | A3 H | Start ! < I » | Save |

Akt Par.: I 0 Min. Par.: 6l Max. Par.: |

Lo |

4 “ Control”

31



10

Fuirnade Erograin

Fumace program 1 Graph I Optimization Control l
~ Formate - Graphite tube: - Emor checks:
. I— Inert gas
Factor= 0.0 % il Wall O
(" Add, gas
Heatin [ 1]
‘__‘___Jﬂhrl g cycl ) Water flow
Eiiutm: o {_} Transformer temp,
| {} Water cooler
~ Cleanout: Water cooler ~ Furn.door:
" Aulo | ' open
Temp= | zz00 & Permanenton| + close Legend:
Ramp= [ 1000 %ls | Siep if transt. overheated D ox
Hold= [ & % Blower Water temp.: @ Emor
~ Beeplend] | 20 I8
Btart ™ Furnace LED auto
nff il I 200 &

mdPar: [ 0 MinPar:[ 60 MaxPaz| 80

(Formate)
cycles) (Lifetime)
OK “ Furnace”
“ Autosampler”
(Autosample mode) (Positions)
(Diluton) (Special)
1 “ Autosample mode”

Autas gl mode |Positions | Techn. parameters | Dilution | Specists | Funcen tests | Eror check

(Function test)

x|

(Heating
(Cleanout)

(Techn. Parameters)
(Error check)

- Aulosamples fype: —————  Washing: et g -
T No autosssspier | D = i
| © ARRLS | Beteson samples F Acihmie SRS
Pl L £ Anco@ | & Betemnn measmemants
: “ Beteeen componenis -
™ MPERD @ WMPERD
Laail ilmie: I IE &
= . | Wash cyches: 2
g hee- brrj e Chal Thine: I 28 B
& b9 Pogitions | VWash e jaf 5 s
60 Ponitinnn |t 3
Kl Peetliphm
- Bample weluime: - -
VA i maeke: | Injection volume: mooy
T el cyclal | Dip Nime u ‘.j o
A Cominnnus
Wash mé<cup | aK, |
2 “ Positions”

32



3

Autosample mode Positions 1Tl.'.l:hl. parameters |[.‘riluﬁun | Specials | Function tests | Error check |

Special positions

48 |Stock1
49
50

“ Techn. Parameters”
(Atosampter

. Butusampbe mode | Posilions Techn. pasameters |Diletion | Speciabs | Funtien tesis | Erar check |

Action Type Locatan Dapth | Speed
T Level
MPEB] Sample cup 3
Take up MPEBD |Special cup 20.0 3
DCispense MPEED |Mix cup 20,0 8
Take up MPEBD Mix cup 280 3
Inject sample MPEGD Tube -1 2
Inject special MPEBD Tube -1.1 2
Dipping depths.
| Pus. for depth adjustment 1 & speedlovel | wesh |
= Aummat. depth psrection Famace LED on | Initislize |
popih | sample cups | MPE aligament | [ Reset
Sampler alignment | Open hirs, ]
Wash mb<cup | oK |
A open furn.
B Injection sample MPE alignment

33



Align MPE to furnace

Align MPE to adjustment funnel !

;}l

Change the height to the adjustment funnel step by step !

Adjusted height:

400 |53 Steps

Cancel | Save |

Adjusted height 420

C SAVE

Femove the adjuzting funnel and place the graphite injection
furnel into the furnace shroud |

D OK Close furn.
* Techn. Parameters”

Furnace LED on |

Depth

F OK
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Dispense depth adjustment x|
1. Loogen the pipetter hoze,

@ 2. Put it an the tube bottom and fasten the hoze again,
3. Adjuszt the wanted depth.

OK
Tube dispense depth
Depth [above tube bottom]:
&
-0.375 E‘ mm
Cancel | 0K
Al -0.375  -0.5mm
OK
4 “ Diluton”

futpzample made | Positbons | Techs, parameters Dilution |33|Il=|lh|F-1an1niu Error check |

Dluiinn mnde: Dilstion meshod -

L1 |  Redoced wolume

™ Permenes o % Dlluon in hebe

™ Pefinandnd + B coie., beo hbgh ™ Nl R e S

= Ao dilution, 8 cone teo high ==

115 i MR ENL

Frnimee, o]y il i Maiiie |r-||-.1|| S RELI

finmhyte pnibgine I [ 0 fimn e valume! | ! '_:'l =l

[Hbwirrnk I 1% ! Feenjgent wnlime: - | ™

AR -THLI

FNNE [ Chean cantral Bimiss:
: = ke Checked cleaning
LRI lewnl mis oap! =111 I
ngfr iR Tube cleaning comtrol fmit ghsg: | no1e
[T Aepest bedoro dilution - - -
Wirsli mEs ciip

[luewi: ol © 1lime & Plimes

r Bpedisl tray position

. "Wanh eolelion

[:E"l_'l'-l'lh iﬂﬂﬂ P

S
Dilution in Tube 10 Dilution
in mix cup 625 Dilution in Tube
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“ Special”

“ Function test” “ Error check”

OK

“ Calibration”

Standard calibration

2
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(Standard mode) (Conditions)
(Statistics) (Conc. Input) (Table)
(Curve parameters)
il. “ Conditions”

T

Calibration mode Conditions ISltlls‘llu I Cone, input | Table | Curve parameters | e el |

- Slandards: - Gefling values by: —
Making standards:- o Measurement
= Using premixed standards  Manual input
| [ different volume:
By / - Miz conditions:
= By dilution
Filling level mix cup: 5 ~{imi

No. of standard | 5 ﬂ‘ [ 3

" , |sample pari]: 25 i
Sample meas. withoul add: 1 0=

~ Blank correction:

Sample volume: 2 HE
= Abgorbance correidded
© Congentration corrected Ma add. volume: 10 &
| 7 — — —_ — .
Total modifier vol.: I (1] =l
™ Continue after cunve calculation
™ AL |ASIAM) between standards T

iii. “ Statistics”

Calibralion

Calibration mode | Conditions Statistics |Cone. input | Table | Curve parameters | el |

- Statistics:

©Of
+ Sigma statistice
[ © Median Statistics

Measurement cycles:

Runs{Std.: | 3 3.
Blind runs/Std.: 1. 5

- Statistical outpul:
¥ Standard deviation [SD]

1 Grubbs outlier test:

= Of

 On [Flagging mean by “{9"]
 On [Without flagging)

iv. Conc. Input”




Calibration mode | Conditions | Statistics Conc. input |T|h||= | Curve parameters | Hecalivanion |

-~ Stock standards

-Kind ol Glock standard &

= Liguid
. Bolid
Concentrations:
Cone.
Stock solution 1; 2.55[“]!]

- Concentration umnit:
~ mgfL ™ user defined
= TRiL |' |
© EmL '
Conv.factor:
 ngimL
 ngll ] 1000, 00000

Absolute anit

V. “ Table”

[ Stock solution 2: ] )
im
™ Stock solution 3: 1.0000 e
™ Stock solution 4: ] 1.0000 # Ing
£ pg
i
2 RAeset
2.50ppb , ug/L

Calibration mode | Conditions | Statistics | Conc, input Table |l:um parameters | Hecalibrnion |

Lt
Clear Table l Set recal ] Check | Run sample J
Delete line I Parameters | Fit curve I —» Hiindhw, J

No | Name State | Pos D n Abs SO ASD Pe |  Abs
1 CalZero = 41 0 20 0.000
2 |Cal-Std i 42 4 16 0500
3 !EaIG‘II:IZ n 42 8 12 1.000
4 Cal-51d3 il 42 12 8 1500
5 | Cal-5tdd 42 16 4 2000
E Cal-S5td% 20 2.500

Cal-Zero

Parameters”
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Standard parameters

Standard:

Sampler position:

Volume:

—Making standards:

from Stock std.:
= {1 [2.500 TENL)
. #2 [1.000 F511

| calstda

m {3

€ #3/(1.000 TE/L]
€ #4 [1.000 T

Concentration:

| 2.000 TEIL

Absorbance: | |
PkH PkA
Cancel | OK
16ul
Vi. “ Curve parameters”

Calibsration —

Calibration made | Conditions | Statistics | Cone. input | Table Curve parameters |1 oo |

- Curve caloulation:

Curve form:
i~ Linear

" MNonlinear

~Weights of calibration points:
* Mo weighis

" 1fConc
r 115D
1[50 " Cong)

Curve examination:
&+ No outlier test

" Flag and eliminate outlier

~ RAepeat measurement of the outlier

Vii. “ Table”
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T =S
Calibration mode | Conditions | Statistics | Cone. input Table |Cunre parameters | Hecalibration | I Cd
!mm
1 |Calfern :
2 |Cak5Hd1 ] 42 4 16 0.500
3|caksgz () 42 | 8 12 1.000 Ol i
4 |Cal-51d3 ] 42 12 & 1.500 —_—
5 |Cak-51d4 I|'|| 42 | 16 4 2.000
B |Cal-51d5 m 42 20 D0 2500 Cleanout
Wash
Fommate
4] | i |
Clear Tahle ] Setrecal I Check | Aun sample I
Delete line I Parameters | Fit curve I —> B, I
Start/Abs
e e ey =l A e 3 Ty P (S P T i e B

“ Start/Abs”,

Step: | 1 (Drying)
Temp.: 90 b
Time: T S
Ramp rate: IT FEls
Gas: | Max

Furnace repork

Step: | 4 [Pyrolysis]
Temp.: 300 g3
Time: 56 S

Ramp rate: I 300 FEls

Gas: I M ax




Furnace repork

Step: |
Temp.:

Time:

Ramp rate:

b [AZ%)
300 B
60 S
| 300 fEls

Gas: |

Stop

Step: |

Hamp rate:

1 [CLEAN)
(2000 m
[ 2 s
[ 1000 s

Gas: |

Max

I WinAhS Ver: 300 - Applications foook

hook  AAS vario b Tech: Graphibe tube - [ Me

EETTT | err—
Cal-5td3 - 1,500 05 05 T :'
[T Pos.: 42 - 04 ]
L 03 100 o
Peak area Peak height w03 é‘nz | z2nn ax
01 =n T
Abs: | 0.2966 || 0.5420 02
01 :
: 0 o [ ["HMaGe
=k ] | 00 a0 05 10 15 20 21§
ASD: ] o.o0n | [INTITT LI T | - |
[2] mas BS Akt B 05 - g g = -
L-1] 025971 004155 05361 005 04 Al el
o H ['I
2 02 i il
01 : - | |'- d Farmate
o) S ST AP, R 'S
=01 ! ]| 2
| 0 1 2 3 4 5 i
i) =
Clear Table | Setrecal I Check | Run sample J
Hreah
Delete line | Parameters J Fit v | =3 Hlimdw, J
Stop
oK
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E WinAAS Ver: 300 - Applications/cookbook

mchi G sethe N _|!|!|
| | pr—
Cal-5td1 - 0.5000 | A Cd
203 Pos.: 42 o 5
Peakarea | Peak height gor At | 2208 e
Abs: | 0.09901 || 0.1841 L A
0 H
sp: [ o.o02s47 || oomiser | o Open fum.
0.00 00 05 10 15 2D 25 —_—
nsu:| 2.572 | 0851 % 18 1 15 3 ) Tirre [&]
Eeere
L1 009793 O0D#1Z3 01795 001573 \Wagh
1| 01008 DOMES 01828 032
Foamate
|1
ClearTable | Sectrecal | Check | Aun sample |
Cortinie
Delete line | Parameters ] Fit curve I —¥ Blindw. 1
Start/Abs

Fit curve”

Calibr stion curve

Cu
Linear 324.8 nm
Calibration data:
R?adj.]: D.9994669%3
Slope: 142828 Absfmgll
sel: 0.00376 magfL

Char.conc.:  0L.00305 mgfL /1564

Abgorbance

on o nz 03 04 os

12

Conc. maiL ] Peak area i Show residuals
Cancel I
R2> 0.995
“ Run sample”
OK “ Calibration”
L. “ Samples”,

4



e . AELE
EUNEEEEE—————

l—lﬂt-n-|=—. ptpet |00 wamgles | Suaibatben | 2010 | cd
e b il |
i 8 Sy - 4 1088
i = = —
§ ¢ Gemplal S . i
P =2 B =y
:_ Eﬁ 0 1088 b —
W Seape 18 tawe i |
5 o n = m—
- Sample 14 =t ;
- Sample 15 et i
marebte || cnenge || Lesaysave || e | ;-:"T
Detesecesuts || petew || wedsngams || |
i imkle I L LLE] I Flum angin t i 1.-.-.",_-' Pecaioniet |

toen | cpont_| =1
e e ]

(Sample table) (Conc.output)
(ID sample) (Statistics)

Working area” 5

Working area

Table rows to be analyzed:

[1-5

(f.e. 1-10,18,20-25)

Cancel Ok

ii. “ Conc.output”
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i WinAAs ¥er: 100 - Applicabions cookbook  AAS vario 6 Tech: Graphibe tube - [ Meth: Codmium /W,

Concentration outpul [Conc?] for:

-~ Output style:

| Liguid original sample;
 Solid original sample

Sample table Conc. output JID samples | Statistics | M|l P, |

=L trations:

~ mgfL
= TR

© TEimL
" ngfmL

Absorbances;

3 signil. digis
= 4 signil. digis
& signil. digits

~ nafL
= wser defined

Comv.Inctar:

I

|I Qoo

Concentrations:

™ 3 signil. digits
= 4 signif. digits
& signif. digits

Resel

iil.

ID sample”

Sample table —ID”

Sample table ! Cone. output 1D samples Iﬂlali:ﬂcs I Ml Param |

- Sample I0-Fixed part Solution ol solid samples:
Batch: |- Sol, volume: I 100 mi
Customer order:
Sample ID | Fixed part: { Mominal welght: I .00 o
No | Pos Mame Pre-OF | Woljml] |  ‘Wig] [Slank mnlfj
1 1 | WATER 1.000 | | On
3 2 1.000 | (0]
4 3 1.000 Off
5 4 1.000 o
1 5 1.000 o
T b 1.000 O
1] 7 1.000 o
9 B 1.000 o
10 9 1.000 o
11 in 1 nnn i .ﬂ
Sample table->10 I Insert line I Save I -¥ Sample tth:I
Delete table I Delete Append line | Load | Synopsis l

iv.

0K I



Sample parameters

Table row number: I 1

—1DAYE data:
Autosampler cup position: d =
Sample name: |WATEF{
Pre-dilution factor: | 1.000
Sol. volume: | 100.000 ml
Weight: | g
Relative humidity: I 0.0 o
[T Blank correction
Cancel Mext (1] 4

WATER
V. “  Statistics”
samples

Sample table | Conc. output | 1D samples Statistics lmulr Param. |

- Statistics: 1 —Grbhg ointlier test;
O | = Off
* Sigma stalistics © On [Flapging moean by 10
~ Median Statistics © On (Wathaot flegging]
- Cycles: | Confidence interval calculation:
Measurement cycles: 2 2 v O
T Absolute
RunsfQCc sample: I 3 a.- O Ralatve
Blind cycles: Iﬂ
L - Confidence levels:
- Statistical aulpul:  68.3 % 1 Sigma) o90%
~ Standard deviation [SD] a0 a9
% Relal. standard deviation [RASD) L rEN " 99.7% (3 Sigma)
= 5.4 % |2 Sigma] 09,9 %
™ Belative homogeneous actor (AHA
Reset

Vi. “ Samples”,




13

LECRU R TN WA
T

Sample Lable | Come. gt |10 varmples | Snaiosica | 10|

. W e i

Bt v 1.0

SiS] || T S i

d | A e

1

7| Sample [ iy

n fample 0 1 [EH

W i =

“; fample 1 I

o Somple 12 i

13 Sampla 1 i [N

oo Sample 14 1.0

Hl Sampls Ty 1400 v

e o AT it weioes —

minTuble || Ovange || LewdiSee || o I '_ =
Oelrie reaslis | Lirfeir i Warking sres [ v Ol Ak ]

Print tnbly | Inuar ] Han eamipds | Mit |l|'||.r||||] ‘Reralolse |

|

Eapetfcen | cighost | [ 1]

“ Start/Conc ” “ Run sample”

1. Print table

Print options

i Concentration values

" Absorbance values

" Absorbances and concentration values

Cancel | OK I

C5Y file

Excel
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2. “ Print"

Prink: *** Current Daka ***

Repart |Report data | Output Opt. |

Mo| Tech] Elem| Method | Date | Time | Operator | Data |
5 |FL |Ca Current parameters S it |G
4 5] Cu-C2H2-Flamme/1 00mm- 2 12-7 H
3 FL |Cu | [8] Cu-C2HZ-Flamme/1 00mm: 2003-12-7 16:14
2 FL |Cu  [8] Co-C2HE-Flamme/1 00mm: 2003-12-F 16:10 P
1 FL Cu [5] Cu-C2HZ2-Flamme]1 00mm-: 2003-12- 7 15:55 P

Repornt elements @ Sorl...

Method parameters

Calibratian tahle

Calibration plot and statistics o Delete J

Errar log

Measurements and evenls [sorted by time] e Delete all |

o1 Shw repor |

“ Show report”

0

Start conditions - Number of protocol files:

—Saving measurement results:
" Mo result saving

" Start a new report file

= Append results to the existing file!

" Owenwrite last report file

Cancel 1] 4

Data

“ Show report”

CSP
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=

AAS

AAS ZEEnit700

021
021

010
010

54261977,54261978
54261976

65543879,65543849
65543265

KMS
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