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chemstation 591, awnnn nYyan

-1 9y X¥nIn GC6890-1 (online) Np»rin Yy ©»nya NINYY ¥ MINN NN MY >752

.(GC6890-1 online) :Method and run control X330 To1n Nna> desktop

File RunControl Instrument Method Sequence RTLock RTSearch View Abort Help

\ﬁ@l Methods % Students2017.M ‘ Sequences L& % def_GC.S v IEE g 1 D _l L.(ﬂ ﬂ [zf }}

Ready 1 } @ Method: Students2017.M J lagy Sequence: def GC.S
5 T | [Vetod anc R Coneo

/ Instrument Control ‘ Run Queue [ Easy Sequence | Easy Sequence Setup
=G C:\Chem32\1\Methods
() 100FID.M Instrument Actuals
Q0 abfM [Agilent 6890 GC at IP Address: 10.100.100.11:9100
(Y M Data File: Serial Number: US10209058
{.'fj ot i Firmware Revision: N.04.08
-] def_GCM Ei SR 2 Software Driver Version: 6.25 [017]
-{)) ESTD_ex.M i _LF_ I, =
() FID_TCD.M Z . - é’ésé? PM o~
AT 0 nnect State: Online
-{{) Installation_OpenLab_2... [T ﬁ
-] ISTD_ex.M d | - GC Run State: Idie
B 'y Data File: Installation_Op... ALS Run State: Idle
) LoadTestM 2 it bl Next Run Time: 10.00 min
~{{) night.M
~{) NPD_ECD.M IGC Ready State: Ready
~{]) Students2017.M (Oven Temperature: 80.0 °C
Wl
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oy NNoY v nryony mmn Yy STUDENT.M nxapn nvowa vnnwd NN
YNDIN HY NNNNN YHWN DY 2DV .OYNPWN NoN2) N2 INay File—>Load-> Method
signal 1 wpn 5y 13NY 99001195 1N WO DY -9300N NN 7Y NPYTN KT 1N)
NI TN MK T2 [NANYD ¥PI apy pann Ny (value) Dvon Ty ox IR
Instrument—>Edit Agilent 5y \)n55 v N¥IN YO ©MIXY DIVNID DNINDY NVIVN
DONPINRIN TAX 9D DY NNOND 1D 1D ,PWIN 10NI9 NPY NON NN parameters

JDIMANND NN ININ OPUNIN PPN (19) oven, columns)
wn \No split/splitless axn ,n710791HL 5 injector N *»arn by vVow :Inlet o
.Split 50 ,250°C -5 yapn N7I1VI9NLN IOVW NPT AN
NNON HY MPY9 IWIRNDI NXINN TIND RVIN DN DT 8P Yy vow : Column o
NN D) MINIY N DY Pona Aml/min Y yaps (flow) wn Nt asp .anopa
AU) PN MPIN

VIAPY ) ININ TR MDD NNMVIVNL IR PonY wann :Oven o
PITN MDD NNVIVNVA NNIN PAT NN DY AXP ,PNINNN INVINV
9NN DPNNNA YA AWINNI NXIND DY H0ON

Y792 .DOTN NNDOIT ANPY NNVIVNV : D INDIN MIMANN by VW : Detectors o
: DONIN DONIND NNXIY Paod v front naya Xynin (FID) s8I0 nX Hoyand
Heater: 250°C
H,: 40mL/min
Air: 400mL/min
Make up Gas (He): 45mL/min
N2> Det oo w signal 1 may .omvn o)X P2 N2 qwarn :Signals e
front detector
oyxNN (19 flow split 910 N9IVHI9NLV) BIVHPIAN NN DNDION DNV INNKY
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: 1190 NN .RunControl—Sample info by 1805 115yn V912

- - T T
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Operator name: | SYSTEM

Data file
Path: [C:\Chernﬂﬂ\'l “Data® - Subdirectory: Students2017 -

Name Pattern

Signal 1: |<SamgleName: ¢<Date> <Time> X b
AS_\W1_12017-02-23 12-36-03.D

Sample parameters front

Vial/Location: 101 (blank run if no entry)
Sample name: AS_W1_1 Sample amount; 0

Multiplier: 1 Dilution: 1 ISTD amount: 0

Comment: Parameter experment:
column Flaw: 1ml/min, split 50, oven:iso 80C for 10 min. detector: Mom.
Average Velocty: 20 cm/Sec

Fromr A [ Run Method H oK H Canced ” Help ]

2 .(path-n nx nwd 85) Students2017 n»p n nx subdirectory-a 912> v Nty PoN2
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STOP-n wpn 5y N\INDD v 151NN 901 197 NNINN NN DD DININIA ON

Ton NNo» View->Data analysis by n¥nd »y MNIND AR DTNDY TIY0 1NN
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benzene, toluene, 0-, m-, p-xylene, n5»NN NWYN : PYNI POND NTIAY NONXN

NN 99 102 VIV 11591 Snnn 7ina mesitylene

FID -n N9 oy Mm99 .N

MW 9y make Up gas -1 )15 H159% A¥P NYOVN NP

MINMLIMION Yy make up gas -n NI ASP NYawn NyIap_-Non nivn .1

N3N 20RY9 Yow ypa STUDENT.M  10oynn nX oynvw AnrS  .nvapnnn
PT 10 Twnd 80°C Mnn n7wvronvy (o inlet split, column flow) 0153

P70 NoHNN SY Lpd 1210 (6-7 70y INI) NXIND MIDNN D) INNRD
.make-up gas N55 pyan ,N»IvY NNIN WS MIRXIND NOSTM NXINN IN0) INKY
make -n 15 V -n 0 NX PN 3 detectors H 19391 W VNI NPV NN

2¥9NY ¥ NXINN DDA .NDINN W Lul 1Pt N¥IND MONN ) INKY .Up gas

D O IR VTN

NN NI P2 DOJTIND IONMNM MNINM PNV JY MRHIND NN DTN e

make up gas n Tpomn NN 15% YT1an ¥ DXN ALY DN2N ,D¥P29N AN
NI

DY2APNNN NNINVNITIN DY PYIXD NI AXP NYIVN NYIAP-1IDIIN NIV .2
03 ANNRY .25mML/mMiIn 5 ynn Nt 2P NN DY PYIN 0N NPV NYNI
12201 DI ANP NN YPIND NNINN DY .NoNN Sv Lul 1pratn N¥IND Monn
A40mL/min 5
TN .OTIPN MNOINND MNINVMIDY NYAPANY NNINVION AR NYN e
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9901 ,NPVLIIRN MLV N9V : DMDIDA O1HINVNIID DN AVNI— NDNN NIVH .1
TN 5Y AHges M99MN) DPNRPTININ DNM INY 7PNV NPDVPON MLYD

ANowNPN NN
MNNIN 050 v 925w 29 v .60, 70, 80, 90°C S¥ MMLY9NLI MNIN YIIN YN

NINIMNVNINON NXR 19971 .80°C Hv NNVIONVI NNINY

DTI9NN MOLYY 90N NN 1N HNIIYM NIYNN OOINN TR N1 e
VTR .NMVIDNL D52 NPDLVPINRN NTIONN MOD 190N NPLNNONN
AVUND MM DY 10N TVYD POYY DMVNIN NN Y 135N XPNT DNINA
: DINNDN WNNYN MVYON 190N NN

, 2

t R tR
=554 =~ Ntheor =554 =
W y

h h

N

effective

YIRD AT TR .NANN XN P91 2N Wh ) IDIND NNOX 197 NN TR IWND
29N PN DNNNY NNINA ,ONNN DY ININN AT INS IINN DY NINONON
991N PR MNNPA 20yNH DN OK .(adjusted retention time - t’r) NNMP2

105NNPON NN .NYAVI MININD NN DY T Ur DN AYND

DNINA YITH .NNVIVNYV 532 MITNIN NN DNIY 1AVN) DP9 MNY I1INL e
:INDN 297 2VYND 1) MDD DX NIONX DYDY XPpN'T

(t, — T, )
R R
Rs=1.18 W2 Wl
h, TV,
12NN NI PO 2N NN Whg) ) () 729 S Mo oy 10 trg) TN

MMI 1 -2 NNV PN, NINIDINI NIIX DY DMFINVNIID DIPIAY NNINA
N TTI9N IN 1.5 MY PINITIN OX ,NOY MY DP9 MY A 98% NTI9N

YYN DY MOYRIN MHNWHN T¥D base line separationnnnn N3y 99.7%
WYTH 1NNVINVI
A0V DXTRN NN TI9N NPNNNID INIPIN VN DY YONN IR DY @
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YPON OXIN NNY NN P° 9uUND . AHgesNOWNN 9y 1mn Mabmn NN XoND 117
1awn .Wap — C ,nny nMuH9nva dPhn XX XN — P ,07»07 V0 o0Nna
SV HOVNNNN TIVD INMNX NV NIYNL OIINDND TANR 9 NIAY AHges NN

TDMIVON INIY MNPR ONN .90 AHygp

.Van Deemter nxnwna C-y B o 1pn 2vwon - 1000 nvn .2

INNS .2mi/min-5 Imi/min n XYNN 1N NHRMT NP AR NY PYIN MIVNID MPY NINI
P11 4 mi/min 5 vn ndY 2sP AR PY NN Lul yprrn NXIND NN M)
nomnnnn lul

.M2APNNN NMINMIVIIION NN IDATN NIV NINVIVNVI DD NN IWYNI

MLYAN 790N Yy MPNN AXP NYOYN NN 12WN NN DIMNNN TN NIY @
MONNPON NN .OTIPN PINNN NNONY DNNN2 NPDVPONM NPVNNONN

15 .H = A + B/u + Cu :q0m7-)3 nxnvn v C -y B om1pn nx avn e
TH Yy XUNn DN D03 A8PA NPV WIUND

NNND I A OTPNRN NPIAOP NP MY NI
MINVINY MIAN .)

MWD DY NNV IN DY) PNV PIAT NP VIV TIDD — NN NIVH
: DINAN NNINN MIVNIY NN HDMION PYIN VNI NPV NYNI
.50 Splitory =
AmL/min :xen npnomavasp =
19y 191 NN NPT 0.2 U5 50°C - PRYNNN N7IVINNIL : NIVIONL NNON =
PT wnn quny , 120 °C Sw nMvonw Ty 20 °C /min Yw axpa
YOTN NNINND OPD INKRD .NTIAYN NONIN DY 1ul yp>avn NNIND MIdNN 99X INRD
02pNNN NNINVIMION NX

DYNIMPNN OMDNNN MNIIND 1T PONI ONODPY MRSIND P2 OTANN NN @
N .ONOY NVLYN DN ,DXP9N AN ,NININN NN YONMNN  T0TIPN PONA
10°NNPON

:splitless-split no9tn HVIV BOY M99 .1

DT PWON VNI NPV NYNY 101N .10° V/V 11591 N2YNI wnnwy Nt MHona
.(N7VY9HLV NNON) DTIPN PONA DININD DI NNINN ININY
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splitless Y split »n NpvIN NV W NN inlets 2 YWY PWI VYIS MNPY NONY 1IN
mpT 0.2 Split -n nrens ymynwn Nt axn ) 0.2 min 5 split purge flow yat nx wap
OTPN DY Sy Ty Splitless -n anxd  Flow -0 7ayw 25 wow (NN nY NN
Prep -n 71m95 Yy 130> .Run Method Sy y8n Sample Infoa nxann "IN NN N
W, (Prep Run axnd 032 o8 GC nw 25 wrw) GC -n 9rwon 919 Yy remin Run
- (191 NMVI9NVI NPT 0.2 PPN TN V) .NWNN Y 1ul > Ready
107 VIV 1159792 noonnn nx mivw 1p>vm split & injector 1 asmn nx ynn

Split 2812 n¥INo splitless N¥IN NWN MYAPNHVN MNINVIIION AR IDDTH

DVNID NNYY T MY DIV ,DOP2N DY NN YD YoN»NN

D>IVNIN IR ANV NIV PO MYNT DIAPS NIY IV NDNN DY NN
179 DY DWOVN

23390091 THWN SN BY HNINID NNVIDNL NYYY 9PN .0

-2 5N 1% M52 ,n=3-9 ywxd ,CH3(CH2),OH o%n5 nayviyn  :nMay nomn
.hexane
-2 Y8IINA NN DY NNMNT NNVINIV NIY MINNSN TOWA YIN DD DYV WD
MIND ANON T2 2 HW VP NN P2 20°C Sw n»vw Yo 310 o5 .20°-30°C
: DYNAN DMV NN NY PYIN VNI NPV NN
.50 Splitory =
AmL/min :xen npnomavasp =
P71 15 7unY 110°C : nMv19nv non =
MY MNDNN NN WYL .00NoN Mavnn 1ul yprin N8I NNoN M) INKD
oy 180°C Sw nMv191vY Ty 20°C/min Sw aspa n»oy 45°C : 171079190 NNONA
PT OV NINND Y

™5 Log(tr) y t'r DY D97 OLIY MYAPNNN MNINVLIION NN DTN @
222 D”NNAN 190N

NPV MYNYNN NN 10NDDP MXNIN DN ,INIMPN NIY e
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2974 195099 ,(N99 ,DV9 ININ) 19707 ,INIDIV L1332 1999 HPITA : 15N HIYIN .N
:1599IY VI VPIN 95

Toluene Sv o DX oY MOMIN 419510 .Toluene Y H15 9 NP .1
: DININ DONINA NNINVNIID NN NDIN Y 1Y .0-10% DINNA YNNI
.50 Splitony =
AmLUL/min: xen i nmavasp =
v oY asp NN NPT TWnd 60°C mNONNN NIIVINIL  NNVINL NNON =

.02 MnNnN MPT wrM 270°C Hw nMv191nv5 Ty 20 °C /min
NOT NPT NPND INX NVIY NPT NN NNNA PPINY W IR 9»IY nry

1PINN .PIIN NN WD PN S plunger -n NN M TY2 INOXIN : ’ONTID NIV

JANYY NOMIND PIVIN VNN NN IDNON (2 ul TIva) PNNXIRY Py plunger -n NN
A2 pl 79¥32) NADN DY NN ARWI NDINNH VNN DR NN NN S 0.4 l
NDIDM VNNV T2, M1V injectors NEMNN NX PN .0.4 ul DNIARWY INT

o plunger -n NnoY>N BYO INRY P injectory

NN MINT X NINND DY OININ OMNI PNYNRIN PONNN NTIAYN NONN NRINAN .2
.DMMNN 5o SV

.D2°3991 51127 IR AYND 1N7Y 7157 9NN DN IVNRNYM POT NN ININ .3

.Toluene -n 1157 X 1AWN I T Toluene Sv Pr9n NLY YV 9N IWVLIY e
112102 XD 29N NLYA AWNNND W MTH : NINY

TP NIRNDY IDIYN .DYIIIN IRY 11D NX 1w Toluene -2 515595
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£ DY MY 220V -1 MHNVIONY MIN .1

DYNINA NNINVHION NN TITD H7Y Y25 29 MIVINV NMIOND TN ¥ DINYID
TP9INVNIND JAT NN T IDI .DXINN OININA IV DY NNYD NINT DY) DIDDN
»1 by Benzene, Toluene, Xylene oymnn S ndvivan Yy v o) X ,pHTn by
MOINNV NODY YANP NY DY 220V 1T MMVINY NNON

DIV DNIAYN OYY NTNVINNVLNI NNON NX IDNIN ,PYIN YIVNI NPWY 1DIDN

D5V NINVINNVN NN ONX PITAD DY .NNVINNV NXIYN YANP MY NOOION NTIVHN
119772) MONIN YV NIYRIN PONNN NOHNN DX IPXITN,NNINVMIIN NN NN 1ON

9T 190 RS PN oMp (103 M

0N NOININ/PY1T YW headspace npatn .2

D) NPIND TYPHN PIVIIIWNNYN I0N DYN POTN YTR 2570 DY NHDIN YN

PPo3 NNV septum 777 P Sw vnn oy TN .Gas Tight Syringe vy»vnN
NYID RD YTO MPNTA NNT MWYD W . POT IR OW D7) 0.5 1RV POT DY )P1apan
DDIN YN PYWIND POTN ITNR IR IPIND OO POTa

10MPN N HOIN PIT OW NN P POTITR OV NNINVMNMID PA DD TINN NN @
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Solid Phase Micro Extraction

SYNY VITVIN NN NVIYN DY IIIN WIND DIDY MNDNN YW N PONY NONND >TD

http://www.sigmaaldrich.com/analytical-chromatography/sample-preparation/spme.html : 9NN2

190IN .NVOWN DY NOWAN TIT DY NPNNNIND TNNa 29 v .SPME 2 y9na Nty 9nNa

MY MPIVNY Ny NN MxID SPME applications 2 91nab o)

MOYTI M2 NPNIIN MNNDNT D) 19 NI DYV Y0IN,D7NIXID DINNTN DY NN
D29 D>V MYVNNVN MAT MOLIY .DIDIND 11212 NINNND ,NNNND M
DN 99N DIPI1DYW DNINNIN DIDINNA YYD WINIW 27 TN AP 12T 111 MYV
.DNsya

oy nYY 152 SPME owa nwrn nuow PO9ING NN /9379 T DY INMS 80-n MIvAa
NNV 1T NVIY .NLVY ININA VINIT NNDIRNNN DI0NND NI ,NNN ROINT NIONA TNNN
ST DYDD VD NDDIN, NN 71293, 1PN320 129D : 910 DIMIW» DY AN PIND
1999) 712D ¥792 (DY 190N DMIMP) NIV INDIN NINM XD DIVHNYN 1T NVIVA
-7 PYIN TIND DI PON MININ INKD . NN NIN N2 NXIVND TIND VIVIND NN

Anjectorn Tima »maHn XHNT QYT TNIXY 19900 TN INY TN pivna GC

syringe barrel

syringe needle

plunger cap

o ==+
N

silica fib epoxy glue
stainless steel
microtubing

coating

SPME p9ta :1 99N

: SPME »1 5y mwyb 1w D80 DY DD MY DIwd
PO NOMHN TIND DI PIIN N2 -NPY NNT .1
NONTN TR NN DMNT N2 - Headspace .2

.2 7900 N INT . (HS-SPME) .HeadSpace -1 nvowa nnaTa 1pnn NTayna

14


http://www.sigmaaldrich.com/analytical-chromatography/sample-preparation/spme.html

plunger

plunger retaining
SCrew

adjustablz needle

septum piercing guide/depth gauge

needle

septum

fiber attachment
neeadle

fiher

liguid/solid
sample

HeadSpace SPME -5 998 bv n1150 :2 99N

ANDYTN N9 NN YOP XTI NXIIND VIIND NINIY DTN I NVIYN DY
P2 IV IPWN MNY RON ROIVTIND NXINND NIRRT YIHN KD VIDIND 217 TON NIRNIND
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Tal-Aviv Molecule Identifier (TAMI) Software Introduction

TAMI provides you with a collection of powerful and easy to use sample identification tools.
It automatically extracts information from the measured mass spectra, analyzes it and links
with NIST's MS Library to confirm or reject its identification thereby providing you with the
ultimate confidence level in library based sample identification. In the case that NIST's
identification is rejected TAMI provides (via a one click) elemental formula information the
same as with costly high resolution MS, with your Agilent standard quadrupole based GC-
MS. TAMI operates based on the conversion of experimental isotope distributions into
elemental formula. TAMI operation as a result requires the availability of abundant molecular
ions. After every analysis, TAMI provides additional analysis information such as elemental
statistics and cross-analysis conclusions. It also includes several additional analysis tools,

allowing the determination of isotopic enrichment.

First Analysis Using TAMI with its Fully Automatic Combination with
NIST ldentification

Launch Chemstation and open the EVALDEMO.D chromatogram that came with it (usually
found at msdchem/1/data). This Chromatogram contains four peaks and you are about to
analyze the first one for your initial training.

The only thing that you need to do in order to achieve a combined NIST-TAMI analysis is
choose the spectrum using Chemstation and send it to NIST for analysis, TAMI does all the
rest.

4 [2] TiC: evaldemo. didata.ms

bundancef

3500000
3000000
2500000
2000000

1500000

1000000

500000

The EVALDEMO mass chromatogram

Zoom on the first peak and extract the average spectrum over the entire peak at its 10%
valley as seen below where the spectrum is the average of scans between 5.254 and 5.302
minutes.

Chemstation: average by dragging the mouse over the peak while clicking the right mouse
button.
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5 [2] TIC: evaldemo.d\data.ms
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A zoomed view of the first Evaldemo peak and the extracted spectrum of scans between 5.254 and 5.302 minutes.

One must analyze the spectrum that is obtained by averaging over the peak in order to avoid
mass spectral skewing effects on the isotopomeric pattern plus to improve the ion statistics.
e Explain those two terms and how averaging can affect them

Now send the averaged mass spectrum to be analyzed by NIST by double clicking the right
mouse button over the spectrum.

This will launch an analysis by NIST and will also automatically open the TAMI window.
TAMI will wait for the NIST analysis to complete and then perform its analysis thus you may
be required to wait a few seconds to view it.

The TAMI window should look like the one on the following screenshot.
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iy 178 | 000 IAA Probabilty = 7.69% No Br atoms.
o llo NIST Probability = 42.75% 5
i B Bl 479 | 000 Combined Probabilty = 80 75% ¢——— 4 No F atoms.
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C13 H28
Name: Tridecane 100  NIST hitlist molecules analyzed
IAA # 14 63 Different molecules

Ex.Mass 1842151 c -
Additional Analysis Options No Molecular lon Was Found In The Spectrum 63 First hits are shown

Radicats + M-1 Multi C11 H24
l_am =H I_(nmnm l_\!alume Name:

Result Filters :EA:I# 151%.1878 . ho Recommendations
Show Results with Matching Factors Above 800 Apply
I™ Mass Accuracy Fiter +2014 pa w |Filter

T Analysis Complete

The first thing you need to check is the light above the main results window (#1) which in this
case is green. A green light tells you that TAMI fully supports the identification made by
NIST (that is presented as hit number 1 in the middle results window of TAMI (#2)). This
means that the isotopic pattern of NIST's first identification candidate is similar to the
measured pattern in EVALDEMO, and that no other relevant compound in NIST's list of first
100 compounds has a better fitting pattern than this number one. The IAA match (#3) shown
for each identification candidate is an indication of the quality of the isotopomeric pattern
matching and can be between 0 and 1000 (where 1000 is a perfect match).

This powerful analysis combined both a library search and an examination of a true physical

attribute of the measured compound, and as you can see the identification probability (#4)
was raised from 42.75% (NIST only) to 80.75% (NIST-TAMI).

Using the Independent TAMI Identification Procedure without NIST

In the EVALDEMO file all molecules are identified correctly by NIST and automatically
confirmed by the TAMI software, but what happens if the TAMI indicator light is not green?
In fact it can be or even red and in this section we shall instruct you on the way to
deal with such cases and still get the best sample identification results.

An light means that TAMI cannot fully confirm or reject NIST's identification results
for one or another reason. Usually this means that the IAA matching factor is not high enough
for a full confirmation or that NIST's first identification candidate cannot be tested since there
are no ions where its molecular ion is supposed to be or that the NIST search results include a
few isomers with the same elemental formula.
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A red light means that TAMI has a good reason to believe that NIST's identification is false
and that the compound is very likely missing from the library database altogether or that the
sample co-elute with another compound/s making it unsuitable for library identification.

In both cases you can use TAMI to analyze the spectrum without using the NIST library, and
even though this step requires your manual intervention it is fortunately rather simple as well.

Let us take for example the first peak in EVALDEMO and imagine that NIST could not
identify it correctly and that a red indicator light was shown. Now follow these steps:

a) Mandatory — Check the automatically identified Molecular lon

When the data is sent to be analyzed by NIST, TAMI takes a copy of that data and
automatically tries to identify the m/z value of the molecular ion. This molecular ion spotting
process has a high success rate but is by no means perfect since the molecular ion might be
missing or very small in abundance or the spectra might include contamination peaks or
abundant M-1 or M-2 ions.

So the first thing to do is to check the scanned molecular ions peaks. In the Mass/Relative
Abundance table check the mass value in red (#1 in the screenshot below) and you can even
check the exact measurement (#2). If you want to choose another mass from the file, use the
"Change Base Mass" button (#3) and specify the desired value. In our case you can just leave
the value 170Da in.

Bl Tamivr. 4
File Method NIST-TAMISort Tuning Automation  Mar
2.,
R & 3 Exact Mass 170.3
0 14
H & o 26
o & o0 a5 1 Mass R.A.
o F | 170 |[100.00
== P o171 [ 1317
= = | 172 | 038
e e I = | 173 | 0.00
. 1 174 | ooo
Br
i, L2 ol 175 | ooo
& ! |l 176 | 000
. {177 | 000
Se O il 178 | 000
B | 179 | 0.00

b) Review the Selected lons List

Notice the checkboxes on the left of the Mass/RA table, they allow you to select which of the
ions should be considered during the pattern matching process. Here you should make an
educated decision and remove ions that hold no data or alternatively contain false data such as
due to co-elution or vacuum background. In our case we can leave all checkboxs as they are.
Note that this number of four isotopomers used is a default value in the TAMI method and
you can change it for your future experiments. This method can be found in the upper menu
bar at "Method".
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File Methed WNIST-TAMISert Tuning Automation Mai
Exact Mass 170.3
C & 0 14
H & |0 26
0 & 0 8 \
R = ~ || 170 |100.00
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c) Review the Selected Element List & Unsaturation degree

As is the case for accurate-mass instruments TAMI performs [F——=
its analysis within a restricted set of elements. This serves 14 Exact Mass 1703

]

= 0
two purposes; the first of which is lowering the analysis time || u ¢ o | =
(considering all elements and all possible quantities will take || o & o | =
even a supercomputer a very long time analyze). The second N G oo | = | |70 | 10000
purpose, which is important for us, is giving the user the || s & o - E 12 103?387
ability to add extra available information in order to aid the B - s 00
analysis and get better results. ‘:r : E i I 72 T o00
u 175 0.00

The general default list of elements (area #1 in the image) is £ ol ol el 76 | 000
usually OK for general unknown calculations. This list can to e el | oo
be changed in the TAMI method for future experiments or || = '_ '_ I 178 | 000

- 179 0.00

temporarily via the table values.

In certain cases however we would want to remove a certain element if we are sure that it is
not present and add or increase the amount of an element if the need arises. For our example
we shall use the default elemental list.

d) Optional but Recommended - Define a Reasonable Mass Accuracy
Window

One of the powerful features of TAMI is the ability to use the mass accuracy filter window.
This window filters out elemental compositions with masses that are too far away from the
exact measured mass. We use this option since we found that the Agilent MSD's are capable
of consistently providing mass accuracy within £0.1 amu provided that proper mass
calibration was performed with the PFTBA tune.
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In the 'Result Filters' area, consider activating the Mass Accuracy Filter and set a reasonable
window size. If your MS is tuned and is operating correctly the recommended value is +0.14
Da.

In our case we activated it and entered the default 0.14 Da value (as seen below).

Additional Analysis Options

Radicals + M-1 Multi
I_ 1, ESI H I_ Correction I_ Valence
Result Filters
Show Matching Above B00 | oppry
¥ Mass Accuracy Fiter +. 014 Da w

e) Additional Optional Tweaks

For now we shall skip this part that includes accounting for multi valance configurations,
accounting for radicals and correcting for m-1 ion interference, as it is optional and good for
specific cases. These options are discussed in the manual.

f) Run the Analysis and Read the Results

Click the 'Analyze' button (#1 below) and let the analysis complete and see the result area
(#2).

B TAMI Ve 4 = = ==
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2

e m m
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MAME: Average of 5.254 to 5.302 min.: evaldemo d"data ms 80-
0 & 0 8 COMMENT: demoscan sample 70-
m_
N & o | 5 I || 170 |100.00 Mase fiter applied with +-0.14Dz window =
around 170.3 Da
v .
s 8 A v 171 1317 m,
¥ 1) C12 H26 0
P& o v || 172 | 038 Ex Mass 1702035 (E: 0.097 Da, 567 por) 20-
Calc. Ab. 100.00 1328 081 003 o
o Ml 173 | 000 Meas Ao, 10000 13.17 038 000 gl [ | —
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Additional Analysis Options

Radicals + M-1 Multi
I_CLEEI ) I_mmmm l_\'almm

Result Filters x
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Analysis Complete 100 % —————
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The results window shows the list of possible elemental formulae in order of their
identification probability. In the example above only one elemental composition in shown —
C12H26 which we know to be the correct composition. Also notice the green light at the top of
the results screen, indicating that the analysis went well and found a worthy candidate.

Skipping the mass accuracy filter step (d), even though it is a potentially useful filter would
have resulted in a slightly worse identification (uncheck the mass accuracy filter and click the

'‘Analyze' button once again) as shown below:

C11 H7 P1

Ex.Mass 170.0285 (Em: 0.271 Da, 1594 ppm)

Calc. Ab. 100.00 1198 065 0.02

Meas. Ab. 100.00 13.17 038 0.00
of Unsaturation =

Additional Analysis Options
Radicals + M-1

l_ 1, EST ] l_ Correction

Result Filters.

Show Results with Matching Factors Above 800

Degres

I1AA Match
|AA Aversge Emor =0612%
|AA Probability = 7.11%

C12 H10 O1

Analysis Complete

-808

™ Viience

I Mass Accuracy Fiter  +2 014 Da w

Bl ramivrs =l e ==
File Method NIST-TAMISort Tuning Automation Manual About
A iaA il Check NIST [§l Target Check Method Used:  TAMI Defauit
Exact Mass 170.3 | s [Table View] Measured vs C11 H10 N2 a1
C & o 14 100-
| Change Base Mass ' Search Results +| gp- Exact Mass 170.1
H & o 26 = IAA Match 907
NAME: Average of 5.254 to 5.302 min.: evaldemo d\data.ms 80~
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r 175 0.00 No Cl atoms.
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s H D - Calc. Ab. 10000 1328 081 003 0. 2 BPoma.
= 177 | 0.00 Mezs. Ab. 100.00 1317 038 000 ﬁ [r1!1i¢1312]( (mosl“1n1)
- | 0 . 1 Degree of Unsaturation = 0 . - most
0.00 IAAMatch =898 |
|AA Aversge Emor =0221%
L4 179 | 0.00 |AA Probabiliy = 28 03%

100 % ———

a

Chemically correct molecules found
Passed the minimum match restriction

1} Notice the high unsaturation degree (8) of the 1st hit

Here we see that the first suggested composition is not correct (the 2" one is the correct one).
We can still use our knowledge of the sample, for example if we know that there is a very
small probability that the molecule has any Nitrogen atom in it, or if we are certain that the
Unsaturation degree is small (smaller than 7), we can input this information and run the
analysis again. Uncheck the nitrogen's checkbox (pointed out below) and run the analysis

again by pressing the 'Analyze' button.
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TAMI

: 090 -9910 MV 19NN

LDMNTIPN DXTINYA NTIAYN TONND ONXNNA ONNONY NVIVN Y NPIIN NN =
. DPOIN MINDY DNDDPY MINIIND OXNNI NINVD) NYTN NOOY NYNN .

DNYDPY NP VN DTVPADN YY HIN OMIMINN YOV IMIVD NI P2 =
. I0IN 939

Match, Reversed Match, 555 1>790n VN9 YW 1YV 1Y .
o> INN Y99 Identification Probabilities
.DNY DX YNNI NPT YN, D901 DN INSDN NN =

DMIVYN NNHRNNN OND 9 DY 1IN 53 NIY NOAPNNY NHRNDN THITINNYDH - =
DN DY DMIVNID NDION TIN

NPT GO MNMII0 YIN NN NPMIPM NPOYI YPI MNNIN NN =
SN N NNRNN

TN NPAIRSIM avipoy =
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293997 PR
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( Basic 8 nayviyn) oTipn Mo1nNn NOnn 0omwvIa

:DVDIND TOIN

Week1l 70eV_180C nvowvyn wonn n1pa momna .1

NIYNN OV NPRN YN .2

N7YT,TPNNOIR N7YT,DXIDIN NPT : ININVNINIY MINNIN TIDY YN .3
.Signal-to-Noise

INRN XDIPN NN INNS Data Analysis 1myona : mnanvmnon nx nwn .4

TIC mwana»mna, Overlay Chromatogrms Sy 130> 0¥95n Y3702
12000 NTINYD NMIYNN DY MNIND MNY INIP DX DI

: DODN NNYTH
TP MINSIN DN NINYN MSINDND NININVNITNON MDHNN MXIVPID 2 NYN
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GC-MS n 9995 oy N1y 919 b

ATION NTAY DYD YNIY ¥ WYY PPN 28N DNTAY POY TPNN DY INvd NHvna
NNVI9NYY 50 Y NTIY NN INNN NNVIVNLY IR .NIGHT 5 751NN NX Y
. MYyN 100 Y N7 injector N

DX NODNY, 10 Y split DN ,NowNN *PoN Y5 NN NIIPN night nTayn nvLw

.MS nnx NI

NIATN2 QORI TTY MIRD MIPRIR - AW VAW

19N GC 79vn DNYN) N792) .9INVMION XY TIY DIDON N MWD NN
MY DNWIIY YT 108 MY MWD PINRN NYTH MIDND (5710 TN NIdNN DY NINPA
.DTPN

P97 NN 14 7P0R M1

: DOMVAY .INM IN TAN POT N0 OMIPIYN PYTN 2230910 NPT NIV

JP8 190 po1 JOPIN 95 POT

IWANY AUN (MMAX 7PIIMMVNIID ,NTNVINNY 97, NINTIV 591D PIN N7Y1T) MO 1MION
Naphthalene , Xylene, Toluene , Benzene: p571n 1590 N MY 055

D27 DN Y9N PYTIY NN v) 1 Thiophene nxoxna mya mnn oxn .Octane
V> NHZIND TONN ONTIN X2 NIIWNNY NINTD DIOY) NNV NNPNIT MTIP) Moya

Y72 mesitylene 1 mns X XIXNY DY G0N (10NN NN O AWNNNY

NONYN YN NIVN YOP NONT N P>NDY M SPlit 7Y MaPY DIDYVW 11T
LDMYN DMIVNIDY NDNY TITRN NYINX VAP . MINPN

DDI2V) 1YY V1AV DNYNINYN N2 MIDIND OTIPN MDA HNNN 97y OINMN NN 1371

DVDIND PYWINN AR 1O (1IN wTn 0w N ) (Weekl 70eV_250C.m by
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2V INNTY DXIMIND NN INT D), MNIIND NN INNI, NP VS DOV NPYV INND
.DNOPY NHIRNNN NN

9901 YW DMINPDIN DP9 Yy RSIM » 1 Yy »91mIPN 25970 NHDIN 1Y
MNONN PV WP IONMNN 10°NNPON NN DNMVIORY DPNMIN DNIDINN
22 DVMVNRN NNOONN 2D POTN OV NYOPIVIN

7907 YT DY MNYOYW MNPIIN N3 IPTa
PYT2 1900101 1PY0P INIDIV ,INAN DINX NN ITTN

MO PIOTI ODTI NIPNN DIDMINSN NNV INN

N

(SWSHW;T PR 252V 101) 2RI R NONIMAD IIOWAN 5 D0n 0N

.DoN7N2Y owia x Chanel N°5 owiab m>nino NHYIR IYNIN 12 N0 MON

: PONN M7

DY 1NN DIXXIANN OININD 10 DV NNIWI 1DTY

D5°N1PNA NKX 120N DWIAN NHVINRD NVIW 1ION

1
2

:NDNN TONN

TNYIND TITRY NVOWN IXINID .1
TN NYIN INKD NHDIND DR ININ .2
: DNINAY OWIAN 1225710 DV O MNI MMM YN .3
V90N NWN Chromatogram>Percent report yana 0mn T2’y MON2
IRIND IR INDN
s NI DIPPXY DXININD I3 NIAY NMIX ININ) NNNTIIND NIV ION .4
Compound | Molecular | % in NIST NIST NIST TAMI
name weight sample match reverse probability | match
match +number

(MHION VN DININ) DINIDNX DY DNPPA NNTINPNRND TINND NN .5
: TPWIN NNYNI 1A INNRD ORI DXININ 84 DY NNIYWI DYPADN) ,DHvI2

http://ec.europa.eu/health/scientific_committees/opinions_layman/p .6

erfume-allergies/en/index.htm#ill

: DYNAN DXNDINM WIAPI MMINORD OMIPIYN DININNN N1AY
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The following allergen compounds need to be below the 10-100 ppm

List A: Fragrance chemicals, which according to existing knowledge, are most
frequently reported and well-recognized consumer allergens:
Amyl cinnamal

Amylcinnamyl alcohol

Benzyl alcohol

Benzyl salicylate

Cinnamyl alcohol

Cinnamal

Citral

Coumarin

Eugenol

Geraniol

Hydroxycitronellal
Hydroxymethylpentyl-cyclohexenecarboxaldehyde
Isoeugenol

List B: Fragrance chemicals, which are less frequently reported and thus less
documented as consumer allergens:

Anisyl alcohol

Benzyl benzoate

Benzyl cinnamate

Citronellol

Farnesol

Hexyl cinnamaldehyde

Lilial

d-Limonene

Linalool

Methyl heptine carbonate
3-Methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one

Furthermore, two fragrances (natural mixtures) were added
Common name

Oak moss

Tree moss

DINION NYAIN 22D MIPNA TR DYIAN DX IYDPI DINNND NINSIN NN W8I
NN .OYTTNIN 0190 NN .PPM 100 Syn nino ny»nan A nndvanmn 0N
.DONIONN NYAIN NN TITHN DY

mvno After Shave X NN DwIa NHYIN YNID JWAND DTN DX NYD 1N
JINSIN

GC-MS n 17991 nYINNA MPNIH MNNNN 19Y NI NIINA NTIAY DIPD IYNA
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Exedrin n%aw 5w nsnyas 199K - 6 95072 0%

19991 1771920V DXDOVON DXININD DN WK YANID 919005 NN NN XN EXedrin
.DONIAN DOVXTN 29D NNINTN NIDN D10 I 1YV HY NHDIND MO
0NN TONN

Exedrin S¥ npx n»%10 nno .1

NYAPS DNNNA NN IDMIM NMDA0N NPANND NN MNON NN PITNIVPY .2
(1OPWN NND 1115737 1NN) DID NNIN 1IN

TYIND PITHY NMN IRIM PYINI NTIAY NVOY NI .3
(NDIN2 DX27HN NINK) MM 1PN MRNIND NN NN NOPNN IRIP>NN .4

82N PPAON P2 DN YIT NN .NINNINA T 8 MDA MO NYAV NN .5
7 ONY MYNHWYN NN .1IDINHHD

DINZIN DW IR\Y 25079720 710918 -7 DR 0S:
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100 264 F
414 502

oY e, |!. e 24 re 31a 364, 46| 576 614

50 100 150 200 250 300 350 400 450 500 550 600 650
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HPLC — High Performance Liquid Chromatography

N)an

YDTIN NMYIN NN M IPNNIY NMOYYNL NI YIDOW NN OO 71POIMNMVMID
N2NOVI MNINN NMYYNI 21N
: DYAPIY DOWYLP NYIDYO POINND XWNI NTIYHN TIVH

NV Y DOWHNN DVNION ,TPIINN MIINVH/IIN MNPV NN NN N
NTPT NITO DIVVH MVIINN NYYAN AN NIOM

DDDIND YA NP TN MTPTNITOORIDAIWVIDY - .2

LDV MXPYNI PRIP IN PRI 717920 123379 DW 1PMNI TPMODN NN D)

$19993 1791 NYIYY MHVYIYY

DY YT NPNN )M OVNIND YPI N1NIN N PDNY DN NI DVITIVDN DY N
NON NN XD SVNNONN YPIN N2XND) PINN N7ITA VN YR ,PWINN Dwan
DNPMD ,07)0VN DIVNNN PVI9 NX P DIV PINN AT .(NINK PN DN
NONNN 290 NYYN TN DR PIANDY XIPY W .M PN MIRNIM
TAVIN

(INIVIDNONN DY OV DY DD .2
MO MIVN -
SPYONN DIYANI MDION DM I1TD -
LOTIPN JPONINN MNYN NVITN TIN WITN) DANN DNNX JND NINNN - -

DN NN DYDY I3 PN DY DXANN ONN MY DT IDINI ININVMID MY -
(NMNONON T DIPAN MNNIY YON? Y2)D NYT DIPOY DP¥aNT ¥))

TV DININD DY NYHA DIVPID DY NI VWY -

2990 NPT MAIVNND DX DI NONN TIVHL MYNND MIORUN DY DY -

NVIYY 03 Y35 1NN DI0N MT UHAY V) DIVN NIT NINYY MUY

:(Mmmawvn

ATV DN, MNDIVI MM DN 197 N

DIWNN TOIM IR DWW A2

DY) 171°2) DY DMIVIN DMIMN Y910, NITIDN NNXI MNIMVDIION AR YHND L)

V> VINYTI) DV NIPNA - (VINTIIVIPIVN) NXIND NN, DNN ,RINT

49



ADMVINNVY NPT AXP ,DNINRTN NP NN 11D NHRND PINY

NTIAYN MDHN2 DXIINNN TN DI NIAY DINVPOD DOIMVIA W OI NI .7
.(200-400 nm Sv nnv3a)

10NN MVYN YD NPND NNPDM INIVN NN DIVAY W PO YD .

272012 1) TR Y2) NN — 9NN MINNIND N ONMNND W )

LD9PNA TPONNN NN NIANY W PN I1NWN YN 189N SYWITVYN WAV NTINa

N9YI MNIN

HPLC -5 ©0m1n0 199 .1

70 PN NvanY M Sy "HPLC grade” y9p» 177 'oya nvnd 0¥a»N DX0nHn

,02001N NYOXNDY OYNY 919 P XY 0NN . UV-1 ypr nydda ynndy noaynn Yo Hv
1092 DXVANN NN NINON DONX . INNPN NN

HPLC -5 %) .2

mnd O9on o .Momnn MmonY HPLC grade nyd7a 0vna vindowd mawn v

MEN MNNAND YO 71D NN (10%) nmnon

NY22219N NINSI D) .3

YTY DY PV 1T NDWO LD NIRNND OTPI DIV MIAYD NAMN MDD NN
LDIPRID MI2DN TIT ) NONDT

HPLC -5 99 4

.02 PoNnY X9 1NN .GC v Ny mw ,100ul noy Sya

Y NPNN D 297 51NN 0IY9 190N NTIAYN NXNN A0 PIIN X NVLYO NWN
JDPIVINN NONNI IMN NOYO
APIPNRY YPINM TNNNI DINHY 190N PITHN NN IDVY NTIVHN 9102

PYT NNLIANY (MY 10pL -5) NPV INa (20pl) NPNN NIRNSD NDNTN NN IDON

waste-> 91020 DN YD XTI PN VORI 50-800 PYIRNY ¥ DD .NPITNA
NPT NNDN JON NPINN IRNDY D DY TYNN

AT OPIAPA Y NI POODY 25 MY .MDNNN MONA PYT YY TOPNY wn L5
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.DO»N

DPND NWNRVNN NOMIN DY NIVP MNOI DTN Pi1apa NN IVVY NN N .6
YV DXV OP12PA2 wnwnd Ny NNy oy L(HPLC -5 0 W n092n nirg)
LY ,NPITN DY NPDI1DY NDMIN NIAYN 70 .MV MPIAX OIIND PIAYND TN
.IYY NN MDION NN

DV ,DY/Y820N DY : DWNN DMVNION Y9 NN NNINVMID YD Y MO8 D .7
TR ONTA ND ,0INITII N2ON ,NYHAY 53 TN ,NDRNN N0 ,IHNTH

2 PYIND DIYINS 512553 IINIIA

Power 71mn95 5y Ny N5 »y HPLC-n novyn »pbn 55 nXIpoTn 2325 9Pwanh ox .1

:NPOTNN T0 .NOUMP Ho2
.SPD-M10A : my1»70 NITOOND) e
LC-10AT :LC-nnaxwn o
.CTO-10AS : nI%pn NMVINL NI1Y NN e
.GT-154 : y»010 DIpNIN NANYD @
N80 NN 12 GT-154 7250 NVNY HNNPY TSN XYY DXPYINN DY NPYTIN NNND
SNNRD
SCL-10A : mpan nomp e
JMYPN NPY NYIND NINN ADY — AWNNND IX PIITND e

Shimadzu class yonn nvapb class-VP icon by (double click) N5 Ny N5 I8Ny .2
NN YR MY NN MInstrument 1" icon -2 1995 n¥oNY >y N — VP
NN VN (AVNNY PDA-NN 5100 NHWI) NIYPN WY 795 1270 1NT 9INDN WHwn
LC Setup NP yon wam &Y avnnn Jon S nna HPLC-n noaynd

Twm| 0NN PPYRN YY NINYY v Assistant

YN AWNNN PA PPN NN MDD ROY 1DP0 — INDIND YOV XY DTN : DIDWNR
AT NRIP)
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: NAN NPYINRN DY NNOND MY PYINN NN PIDTND W PN INND .3

3 Instrument 1 Method: week3_ssk.met Data: blank
File Edit “iew Method Data Seguence  Analysis Control Reports  Wwindow  Help

é @ E |5pectrum Max Pluﬂ ‘ ‘ | ‘
¥ LE|]EI|ﬂ

Instrument on/off
2120 NN D1 PYTY INDIN TN ,NOIVNN 22257 DI NN NIV 1T NN DY NNND

f. Umla@ ® NN NN SY PPN DY I8N

TIVY NINNN) DIDOYI PYINN 12307 YD TUND DNPIRD NNY MXPND NN D
:(N2INN 190 INKD PN NN NN NPNY

B EEIEE

.DX¥INY DINT) DIWITIN DINPIRN I IRV INTN

g —
=
F—

5| | @)% L[| @] FE €

—

:7AYN NYIND 219Y
: NN YN NTIAY NMPIN INND
C:/Class-VP/Students/Method/”currentY ear”/"yourFolder"

N2 NTIAYN NVXY NN T .DOYY NP ND »student.met” NTIAYN NVIY AR PPNV

20NN YD YN ITIYN
:INQN N2IND2 DI MRXIND NPNY TIXD NIDN NMPIN INNID 1910 INND

C:/Class-VP/Students/Data/’currentY ear”’/"yourFolder"
STONRN SV MOYN MONNWN N»aa ’8mv file by YINDS v nTiay nVYW NN TNND
19N NN NNan method Sy Nyasn X N¥NS .NTayn NVw ,method - nN»N9INI NI
DNN N2 NPPPNN D INTN open method file o NN N ¥aI2 .0pen —21IN212 qON

INTM N5 "student.met”’ — 2 y9IN2 19195 NNNY 7YY INDNN MY DY RO DIRNN)
TN PON DY IPOYN PONA NYON NINAY NVIVN DY NNVY
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$NPIAYH NVIYA 02102 ©9V1999 HY’ap

- NN HY 210N PN R8N (instrument setup) 7ndy»5v7 icon Yy 18NY

NIV 1901 D¥ONMI PYY DIWIANNY T2 >y iICON Y S YTPAN NN NYTY 11)) .icons
NARWNN DY NMNNN DY NP?RN DX NS 1N PNDNT (120N NYTIN WHINY TY
NV NINNA DITX Y1212 NNMIDN NPINND NY)

& Instrument 1 Method: week3_ssk.met  Data: Week 3 part 1cal sol5 - [LC Setup Assistant - System]
"] File Edit wview Method Data Sequence Analysis Control Reports  Window Help

é = ﬂ 1: 2B0nm. 8 nm ~ | | | |kn%|| || §E|| IZ.|| E|@| |’|E»|tt| | ﬂ
e—
¥ ol fo(alm &
Wizard Method: [T \week3_ssk.met g + Diive C: j
ﬂ?@@ Sequence : |C:h. hsaql.zeq ﬂ WDDW“IDN 457.45 GE Free
[~ Auto Conditioning
B |Reay - B

A Press.: 77 bar R.T. 232C
@ T.Flow : 1.000 mbLAmin j 4000

i

Fram : 190 nm
= 5 PDA
| ‘g= —& Ta: 800 nm
= 2

Step: 1 nm

Conc ) :
00% A FEF D 00%
10000% 00%

—l ‘gsgdation z‘ﬂ Shut Down

Pumps -1n 10 mM”MIvaNn .010N99 YW DD 6-1 9I1N2Y 117 12 NN NN 1T Y2

D DY 125¥N NYINT 7Y MNIYI NNND NI 10 IWRD , Time program Ty
LY IMND PYNRIN 202N 29D DIYIN ©2901991 YD NN XINY W .0VNIN

,INIT PN NTMIN NN DY NN NN WNIAPY 5N Nt ona : 'Pumps”

NN .B.Conc nmva Hnnnn HINK YW 190N TIY DIV 7Y ¥AP) 259010 TUND
19IN2 HNNNN HINN NN INKD YR AWNNDN NYDX2DN NINDSL DINDN HINK
(100% -9 ©owUN) PONMLIN

.T.Flow nxapav n1w1a 119010 71y DY M7y NYaPp) NdItH mdnn

79n2 ooxsmn Download Yo ANxSY Apply 180D ©01R90 NP PYNIN )02
-1 SCL-10 ,CTO-10 5v 01111792 NYHY TN PR) TONN DY NNNNN 20N

(Status log
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5-10% oy HPLC Grade Water n»n A nomn : DONn NvYY DM»p DONINIY -

TPVSN NNMIN + DN + HYNNN : 11N C nNon ,HNnn ny»n B nomn ,(10n2) Snnn
.NINNN2A 3:70: 30 DON9Y YON*2

.Run Time-a 79yn nyap »y NoIND YT THIXR IR PTHNY 1) :'SPD-M10A"

NPT 20 5W 0% TN 990 7773 ,25 v

NP OV ANINN 9NV VYYD wann : 'CTO-10AS""

97329 N9 2997 YV OXNINA TIAYY DX NN >wdw : "Time Program'
.(gradient elution) yata Mmnwn

nnI N9wan) Download -y Apply by 101 18N5 ©18910 ©1VNIN DD NDION INKY
1y Insrtument setup S¥ 7oNNIN INY (9710 ©>1VNI91 1512 HPLC -0 noynd
2192970 NONN DY POY 21> PHNI KNI 7 X7 DY NYIND

190NN INT .NINNNN DINN PINN 1POYN PoNa oYR" X" =N by Nend
LDNYNAY DWTNN OMPWN DY DOV NN NNYWY INOUN YN 1)

197797 HININD 19N NNIND ININ HN MIVY ININY DY D93 5% NTa¥n THnna
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029V19999 ,91VWINN NN NN N299MVNIIIN MNIPY :1 /DN WY
ST NIPO DIDVN NVOIN NPT ININ I NI99MV1YII HY BIWHIND

:NPIID MINY

171733 AINVNITD N DY IO MAINVNIIIL WHNYND PTY) DIPN 1PN (1
ATPOM PON YD DY NINPA 120N MPPIN D DY NIIWNN NN IIND (2
11272100 NINSN DY VI DINIY DXPONN D30 NN NNON DN (3

Van Deemter-> ©) ON»NNY X 12291 AN DY YWD D1 ONVPI N (4

NN IRM 05NN NN IPKY ,TPMND O8N, IMND NN HPLC-2 0T oNn (5
JIWRIN PV NDDIRD NY DMK MINNINN

: DINAN DXIDIND NN NDYINN NTIAY NDYHN NN

Benzene 103 (VIV)
Mesitylene 1072 (V/V)
Naphthalene 4 x 10° M

Anthracene 3x10° M
$999930 M9V

.HPLC 5w 7w>nm nvuowin n1on .N
TI2YN NPOVLA YNIN .2
PO DIRNND DININ NNONN L)
YN 223970 DY OIMDIR NMY T
POMILNIND D1DIDA DIVNIY NTTN .1
DINNN DINDN BIIVNION ONRN RINY WP NPITD Y %aY : H9¥N

$IINIAD IO

NN YN (DMPDY) DNIVNIY NYIAP) PYINN NOYOND NPOOIN MXNND YNYND
: DYNIN NNYONIN

1 5w Iy 2P 0oy D 35% -1 DNNN NINX 65% -D NP2 NIRSN 2070 NN WP .1

DIVNIY IPNY NTYN NN DT .40°C Hw 9N anvVY (isocratic elution) ml/min
PN, TPVINIRN NV NN ,NNIPA NPVLINIRN MOV 90N NI ONINVNID
2199

S9N MIPN NIAY N3N DY TI1IY INIP DPITD I 297
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1NN NN

Single Run 3Py yon way (Single Run) 7515 xn7 icon by sny

Aqusition
w1 .Data file — 2 x1pn owy Sample ID — 2 8OMTH DY NN HYDNON
sample 7n X MY .055v WKRN NN Ny Data Path nywaw

Start by y¥n> 125 oxnna rdescription

!

2

Yes” wsnb “The Current Method has Changed” 7omnn ¥91) n 02

Na 8m) Waiting for Trigger” :7onn mnnna nymnn nvapd 1dn
(N2

For Help, press F1 | w'aiting For Trigger... |

P02 M¥NN,MOVPHPRN TINY (MNaY 50 ul) NOYINN SV XPDNTH NN IDMON
nywa MmN ) Load 2803 X0y NIN GURD ,DY0NNN NDNPA INNDY TS \POYN

YO TN M TYa nysann (20 ul PN PPN RS NHINTH NOIdN (2

NN DYXY)IN) DIVADN TIT ITN IR PIINYI IRV MDID) NI MY XITN
PN NN DXPRYN RNNTA NDIDN ANNRY .(ONHNN NPTND DIVIDN MTINN
SMOPHPNRN TINA

NP2 MOYN 90) INject 28N> NNX N2 NVPHIPRN YW PN IR 20D W
NP LLNIVIN PN LNNN NPINVION (4 NYY — Load axnY oA NYYN
PN AN NOAY 1)

N2 ¥ WM KD NNINVIMIDN NON NTINI) .ININVION NDIAPY 1N
1701 1INV YA L view->gallery->mix view

Dy icon) Stop I8NY ,MPT 20 MIIWYY 2D NNINN NN NNYD DIINI2 DN
20 INNXY MOUMIVIN PN NNINN NN XY DX ,NSINN NPSYD (DTN NNY YO0
:TONRN WY “Stop” Yy N¥>NY »INX .(PDA2 Y 10w »90) mipT

LY S 18NY NXINN NN NINYY DoxY1 o, “Abort Current Run?”

File Edit Yiew Method Data Sequence Analysis Contral Reports Window Help

2)| | = | [spectrum Max Pla ~ | | ‘ ‘ || §E‘| Z|| B[ "|*|tt‘.‘ﬂ
[+ 2feBle 2
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YO 1 /01 NNIILION DXIMNND NYIINND TANX DY TI9) NYHA DIVPAD IPYN .2
LMIND DX DAY MY
,T2 DVD TN DIIND Y NNR DY DXIMIND 9 DY NIVPADN NN DTN 1) -

Moverlay spectra™ 7na% 25yn YW 100N 13NN DY NINDD ¥ DVPODN PIN2

5S¢ NN PATY TN 9N NN MY NI DITVPADN NN NNAY YW 19N INNY
DINY ¥ 190 INNY .(NIN PRI IXINY 29) .M 1703 IMN DPNYY NWURIN 72971
INDT 12) PVMVIN GONN 1YY DITVPIDN NN PX9Y I 1N NN

Spectrum at time 5.64 min.

" Similarity * Purity ¢ Peak profile

g e e PN B P ) e R o EN A PN N S

For Help, press F1 Method has been downloaded ko the instruments successfully! MIN

N2 925y MNNYON INNON DY WPNY ¥ DMIVPIDN NON IR OOTND 102 -
.Utilities -> print

(1¥IVIN TPV DINYT NAY NNIMIVIINI) JXIVIND NPDVPHD NNINLNIND WD .3
10YIDINN INWNI JXIOVIND DT NN D) THINRD 1N YNYN 307 -

N2 725¥2 YN INNON DY INDD ¥ NNIMVLMION NON DX DTNY >TIa

Utilities -> print
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AMVNIID NIT NPAN TNND DNINVIITY BINM TIDY YNII NY
1N Y D) TIN) NPAVINN DNINVIMION TNNND NNIN DHN TN IX NNAD ¥ -

TIX SV 2P Pyn ,method->PDA setup->multi n>n2 7y 7Ny 9na PTHND
(TVNNA DMNMMN T DY DPPY NN ,IN) D)

MN9D Yy Pavnd N Analysis->analyze by \inbb v mNNLPN YNaY MO -
B (5non §n oxnwn swown) navnnn

("2) NLY ,NNON PA3T) TPNNVIND DY DMV DIVNID NINID DINNI NTNA -
N2 DY PON2 D25y MO NN HY INDD W ININLMION PONA
7Annotations”

1T TYNRD T20YN DV 1IN NNION DY NNIND 7Y DIPIAN NN 190N 1N : RINTY
NYN2 7Annotations”-a1 NN INKRD (NNNN IONNDY PNON) NNINVLXION NN
oy N¥NY 7y (09 Mavn) PK# -1 1702 (Trace Annotation Properties) nnain
INNY DYPY9N ODNY DI NYNRN .OK Yy N¥OND »7y NINAN NN TN .21 XN

TPNNOLIND NN
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END 2 ynay nnanxn monTn May RUN TYPE nnn 5ynon xnn Yy isnd nyd -
.OK¥n5 .CALIBRATION
,CAL CAB CCA »n nym> mnvn RUN TYPE nawxan noxTn My 2 N -
.CAL CAE o nynxn nonTn Mayy CALIBRATION owwn mnnnTn INwa
279 055w N¥2APY PN 1IN .SEQUENCE n nX v nys -
C:/Class-VP/Students/Sequence/”currentYear”/”yourFolder”
SEQUENCE ) 75195 Py X0 9119 DY 180D : NHDIND NDYNND D210 DNN PYIY -

oy 8N .onnav SEQUENCE-n y»9 yaxw 112 nno»w Tun1) (ACQUISITION
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NYTIND YN NI NPINY NNYITA . TONN THNNNT MINNNN NN IAPY .START
SMOPHPRD NN A0 N TH AN v v WAITING FOR TRIGGER

.Review Calibration &y Method N2 nPVYTIVON MOPNN NXIN DY NN -
DY 172y .NPVITIVON NMDIHN IDIN DD NAY D1 973 HXIN NPNY NN NNIMY TONI
Y TONAY YRN DY TATIN

ININVMIND PYNY 7O (Sequence-Nn TI92) NTTA NXIN WS ,IIN GN¥INY INNY -
PDA-1 125 o7 DNYHN AUR 2N TIRY INTN .ADINNN 71PD200 NOHN NIY
Analyze 13091 870X 1WA 199 INNRD P YN JIN (MPTN MP T2 DNYNIYD)
I NNON Y INNY NYAPNNY HYON nmpy Yy ,Review Calibration 7015 70 -
I0IN 95 MY Yapnn VN NLWN NX N .Concentration Calculator-a yanay 125y2
MY SN NMpY 29 aminn Yv 10 e .Calculate 1xn5 nbnnn nonna
INSIND NN DONNYY

1907 .REPORT 5y yyayy METHOD 7ynn CUSTOM REPORT 7wno yoio -
v 119910 oxya Nt — ESTD CONCENTRATION : owa nTiny 8 Mv»ND noavh
555 55 Mmpy REPORT 5 905 112 510N 970 DNNN2 2w N awNnnny ooyn
.Calibration Curve ) Insert Graph-2 n79°n2 ,925¥2 %19 7I1N95 Yy N8XNY Y7y I0IN
YO0 NMIPY DY DMNYI INND )N TN TINR 290 MOTIVND DPON NMIPYV 17 MY

.Ok-y Apply 13n5 . Trace-n Nx P71 NODVIV
DINSIN 1129y

MIRXIND 297 PNPNRN 172202 INVIIGMN PRIP ,PIOON DY MNON NN YN N
Y 2N MNTNN ONX OTPN DINIIWNY NN .ONYDPY

Y 21790 HINK NN 179202 MDIHD NNNMIN DY PVIZIDIND MNON NN IAYN .2
5% YW HONIND THIY NT OND .1NNVMIIIN TINND PIPIONX

Organic Components of the pill

? Ty HO._-0 0z, OH
NH HNJ\][N o o
= OH
@ OAN “) T
OH |
Acetaminophen Caffeine Ac_etylsalif:ylic Salicylic Acid
(Paracetamol) acid (Aspirin)
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PROP HY NOINVNIID DVDIN

99990 NIVN

213 993 NITYA MY MMPRN PRIP DY NIMND NP
:DINAD DIIIND DIMYAY

.0P)) PNOP-

.HPLC grade o»-

.HPLC grade 5vnn-
NNV NP 00 NP : DT MINOINT

NNONO MNDIP ,PRIP 20 NA/NP ,MINNR NPWN ,NDIP : ONNNY NN 1N)

191 Matcha ,noxn ,Guarana ooan Npwn v IRPP NPaN ,Nop

999
NV NP NN L,NOPA PROP DY MDD NYapd nwnvn novn miroa HPLC
YINIY .IIVMIINIVPAD NVIWI NPNMND NP NN NI PNROP NYIAPY NPNNONN
DD, 0NN DXIMIND PRIP HY MOV NPNN NTION IWINRND TPII MI9IMNMLVNMIIOA
MDNN 5 PO ¥ .NYN MNPYNI DIRYMIN 110D tannic acid, caffeic acid
NN PONY ¥ ,q0N2 515 99 Mo TN8Y HPLC — Y 9 ind prop Hv nyvamvo
MNIMLVMION I .HPLC -5 op>atnd [ Twnna 9201w 295 Nnm NOpn MINPYN

199 TN PN NVY) HPD G PINY 11 .0OPYON SNV LT ,1PNYN 1Y NN DY9IAPN
.DOWN MXPYNI PRIPN 11D NYPAPY 12 WHNWNDY ,0ITIVDN MDMIN NIY (PROPN

"ﬁ
H;L'.“—JN\ ‘ J\] —(Hs
&N W
(Hs
caffeine
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$99020 1999

-5 o 281 50/50 VIV methanol/water ©11597 ©ndD nydn NINON NN WYaP

NN PPN DIV Y DIDIAN IPY T HPWNR NPYO NOIYHN NVIND 1w NHnn .Iml/min
.MOMINN

MNPYNI PINOP N
: (21290 PONN NXYND TPV POIND 1N) NNRAN TITA NPWHRN MINDNT NN ION
012D NAPN NINTH X 1 -2 (NPMTH NTTNIN) NPT VPV :1PNOP VI NAP NP

NONNY TY INNIM NYY NIDIDTI0D ,DPPII DD H71HD 50-519°0)0 971 100 Nad
ONY YXINN AT 29D PN NN D2APND W IR DD IPRY NP 727N DX NIN) NNON
2113100 N9 DD PraPaY HHPNMINI 1PIAYN ,ITNN NINVINNVY DIDN IR ITNIP .(NPYNH

DPPIN DM IOV

N9 DY (PPPYN 9210 RD) TNNX PIPWN NN DY NMIPMTIDPY :PROP DIV NN , NN

TY MPT 20-2 3NN NYY NIDIDIAIDI ,0OPPINI DD 971D 50 519010 9710 100
N932 915 P12PAY NXNNID 1PAYN ,ITNN NNVINNVI DIDN NN IR .PRIPN NNND
.DPPNN 0N INOWM D71 100

10 19591 258N PONNN TV NITYA IPAYN 19D INNRD) DYPWYNN NYPYI TY IPNND
029 TIT NNINT 91D 57D 5-2 M0 .O¥PND NNNN D71 10-) NIPN NONDNN DN

,IANT 9D NIY MWL MDD ,NYIDN XY NDMINN DX .OWTN 0990 TIinY 0.2um »»pmn

LDXPPIN DM VOWM D71 50 DY DTN P12P2 TIND (12VON) DINDN D 51V
INND 9PN MPY PPN N2, INNY TNN PN PRIP MIIVI IWNR MINRDNTH NN
VPAND NN 1T — INDIPN NN OPOPY D13 DMINDN XI NNHNT 2IN) )IPON
(1INVMION

VY 1PDITL 10D, IR DIOY NN NPWNIN OYN 1AV : AN IPYN ,0ND

DTN PI1APAY 291970 TN NNVINNILY TP .CO2 NPNINY MPTYI INNIN
.0 TinY 0.21m "1 9099 777 M0 .00 DY MOV

(25mag/100ml t¥9%93) NP Yv Stock nYnN NN .2

?12P2 DN WPV D7 50 DY DTN P1APaa PROP YV DX NOMNHN PONY ¥ NYNN
7102 25 1Y) DMIINNY NINKD XN DTTHN PI1Apad PRI YN . Tare yww n1mn

NN DY NN DY 71PN NN 1MV PPV (DN N0 DRNNA DIPYD 0Dy
NPT 5 -2 NOPMDA PIAPAN DX INNM .TPPIN NONN TITYD 1 . PO THN IPWNn
DY DN NOMINN DXNAN DXNAN NN 1PAYN D71 10 N9 51D »piapa 5 Pnd .1
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D51 PNOPN DT NN IAVN .DPPIND DM IPY TY WOWN 9" 1,2,3.4,5 : PRIPN
.?1apa

INDIPN TIT DTN NININ DX IR ,NNDIPY NPVLITIVON MDMINN NPNN NY .2
D>I2IN NPIRY NTINYL IR ROY INTN OXDIN NANND 20 OV .MPT wnn Tund
.DMTIP OMDIN

PNIP HY MIMNS NYap.3

.0ONXIPY TN NP na 'StudentCal™ owa nMIN NHYY NYTN NVIW XD w-
C:/Class-VP/Students/Method/”currentY ear”/"yourFolder" : n 50

INTN NVIWN IVNIY DY 1I2Y DN THNNA ININNDY 29D MO MIVNID NN NNYD W
X M Run Time-a ,General-a & PDA setup yna ,Method-5 155 .05 o»n
-y Apply 5y 18NS .omnn mpd Time Prog.-a mnwn Y2 95 W1 /P T 5-5 N8N I8

.Download

.DOMN NTIAYN ONINA NIWHN MPTH NP>Ta .1
HIPVAIND YIN TN DX 1IN .MIAPIW MPNRD 3 W2 5150 MOHAN NNN 1IN

:PDA SETUP 7Y on9n2av %0 TN IR I NTayD

PDA SETUP-> multi-> active (V)
931 TIIN D INTY) TPNNVIN DY NHPINVMID DI .NVWN NX 1IN apply Yy 1snd
JIPTY (DY 92 TPXMOVIND 2399 1111 )OI

TPNIND AT MPTN N (N
1902 =N NIV NN DIPYAN XNVY DY MO MVLITIVON NMVON DRN (2

.Run Time-2 ,General-1 ynx 125791 3912909IRN N¥INN MY 29 WOW-
IPITY IWN NPVLITIVODN MOMINN DY DI NN PTHINDY PXAD OV W1IPY 1N NYI -
37 NN DY INND NNINVIMION 1IN ,Analyze 7nad by NNND NN . TYNN2

.GRAPHICAL PROGRAMMING 7mn DEFINE PEAKS 2 ynay n1oyn Hv

NNAN YN .TONN HNNNT MXNNY DNXNNA VO 9 P97 DINN NYNN HY WIASN
ARIp=!

.OK x5 REPLACE EXISTING PEAKS IN TABLE -2

OW . PROPN-PaN ov NI METHOD 7wnn GROUP/PEAK n5av 705 Y010 -
.Level-y #, Name, Retention Time : 19202 My>91)7 NMIXIN NPLINDIN MTINVYNV 1D
.Linear y1n Fit type-2y Area y»n Quantitate-a

,NPVITHVON MONHNN DY OXNDIN NN PIND v LEVEL my1my 7ina
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0 2 nonn — 2 LEVEL ,mwna momvo nonn i 1 LEVEL qwxo
DAY NVXVN IR IV -

ONN ,MPNN DY 987 NP T2 TNYY .NPVITIVD MOHN NPRNY DM NYd -

PPNNY WPANN IV MINK DNN MDYIN ¥ vy pwonn .SEQUENCE RUN
NVDIND N2 DNITHINY P2 NEY ,NPDIN YN PYIND ,NNIYNI MVITIVD NOMIN
J19) NN NPVITHVON NONHNN DV

v .NEW 2 1,02y SEQUENCE |File mm95 Yy \inbY v» SEQUENCE nymnbd -
Jwann 0»va H9onn) ,SAMPLE (01) Swn> ,Sample ID-2 x2pd ov nnb
FILE : o1y ,Data File-2y (umuvix 19182 XN N0NTN DY DWN DR D> TN awnnd
Data -y Method-21 o ¥apn »mmw» 12 0PN NXY NVXWN DIPN DX PNY v (001)
Mo 9% yaph v wsanw (Number of Runs) mpatnn 2900 nx 85 v Path

.OKH$NoPINn 9UN DVITIVON
LOOTNYN DINAPN MNYI ONNIY MINXDNT MNY DN I 27 1OW NNIMY TON1 -

peaks table-a 7 nnw Nn 97y) NYYM 1-n 09N PInd v LEVEL nminya

TONTN PN NYIRTN) 9INON YN Yy isny RUN TYPE n7mya ,nvxn nva -
21 o) CLEAR ALL CALIBRATION 2 y3na nno»y 7on1a .(NIYNIN NOVITIVON
.OK1¥n% BEGIN CALIBRATION

END 2 ynay ananxn monTn May RUN TYPE nnn 5inon XN Sy isnd nyo -
.OKxn5 .CALIBRATION

,CAL CAB CCA »n nym> mnvn RUN TYPE nawxan noxTn My 2 N -

.CAL CAE owA nnxn nnyrn Mayy CALIBRATION oywa minnayTn aNwa

:2 Y99 DYV NNAPY PPN 1N .SEQUENCE n nX v nyo -
C:/Class-VP/Students/Sequence/”currentY ear”/”’yourFolder”
SEQUENCE ) 79195 2y Y07 71195 by 180D : NHYIND NONNY DD DNNX PWIY -
oy 18no .onay SEQUENCE-N w9 m orw pTa nna»y Tona (ACQUISITION
NYTIND YN NN NPITNY DIMTA .JoHNN PRNNA MXNNN NN 1Py .START
SMOPHYRD NN AN N TH AN v v WAITING FOR TRIGGER

.Review Calibration sxy Method N2 nYVITIVON MOHNN NXIN DY NN -
DY 172y .NPVLITIVDN MDHNA PRIPN NAY DI I3 IXID NPND NHX NNOY TON2
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Y TONIAY YTININ DY TITHN
ININVMIND PYNY T2 (Sequence-Ny TI92) NTTIA NNIN WXL ,INN GN¥INY INND -
TNIRY INTN /PT 10-D 1IN NXINN JAT IR TIRND NDNM .PRIP NINOINT DD N2y

INND PN WD PN (MPTH MP>T2 onyydavd) PDA-1 199 o7p 0NN IWR 90

Analyze 18091 P¥7VYN YN 1N
NoapnNvY Yon nmpy Yy ,Review Calibration 7015 910 ,nnn7 95 Ny oyoa -
JwN NLwN NX N .Concentration Calculator-a yan2ay 925y2 %1750 9I1N951 Yy 18Ny

NMIPY 192 1NN Y o0 s .Calculate 1809 NEMINA PROPN P29 MY YapnN
RSN NN DINNYY 1Y OO

o) .REPORT %y yyayy METHOD Twn CUSTOM REPORT Tinb yoio -
v o0 osya Ny — ESTD CONCENTRATION : owa nmny mymv»sn nvavd
o150 NPy X REPORT Y 901nY 179 .5150 9700 DXNN2 2N 2WnNnny PROPN
Calibration ™ Insert Graph-a n9°n2 ,725¥2 %19 9IN9D HY NNNY 7Y PRIPN SV
NMIPY DY DMNYI INND .1OIN DN TNN A5 NIDTIVN HPoN nmpyvw 15 wow .Curve

.Ok-y Apply 1305 .Trace-n Nx 1pT2) NOONMV HYON

.DNPTIYV NOXDN 53 NIAY NI NNINVIIID PN -

MRIN NY
NOHNA PRIPN MNI NX VN, MNNNN MOMINA PRIPN 117 NIWIN NINNIN 29D

MOMNN XY Ny Mg/ml 5w MmN 1M NP Ny Mg/gr MM DNPNN

: D9 MHYNY

TPNROP DY N DMPNND DIN MININ DN .1

TPROP NYAPY NDI9N NIND MNP DOVNNWN VTN .2

HMI NN HNVY TINND KDY PRIPN DY INOY NN TINN 21D NMPY N2 ONN .3
MY DN MPMITH NIRNIN

200 1TPRIP NYIAPY 02 NOONN INDPA WHNWND 1N ONN .4
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Atomic Absorption

(NN

IN MIVINON ADIN DY TPMODINY TPMND NYIAPY NPOIDA NPIDV NN MMLNX NYDI
VAN NMYYN ,NPDYON NOYYNIA N7 19N WNIYN PYIND .NMINIVN PN DXOVINON
APNND NPRXIDT MPXTL ,MNINN NMOVYN

$902)N MIVN

Atomic Absorption — nmLNRN NYHIN PWIN DY MM K
NYMION MP>T1 .2
NYMNI MP>T2 )

11299 1Y NIIYY MYINT

1259 D2 DY PYINN AW I9IN DY YT NPNIN MDD DNIDN NXI2D DXOVITIVDN DY .1
NN MRNM DNPMDD ,0I001 D¥I0NNN PV NN 210> PINN NYTN DIV
(DM XN RIVPAD) NMMAND

:IN VYT VW NDNN DY 2DV 2DV DD .2

MDD NIVN -

MDNNN NION IOIN -
ANY NN NN MNSIND -
07N HY ININ MIYAINN MYNYY MAwn -

10901 N1T NIIYT MYI9Y

IRNIN 0»VINDT DXIVIN NIND DN TONN )10 NIVN PN .1

LDNNNND 1N TN OITI NN ,D2IPOIN DRIV DI NN POIND W MXRNIND DI .2
TINSIND D1 IR UNRIND NMAY MIRIN DY wITI MXNINI PTD W MO 5O My .3
AV 2]

70NN MYN 22D0 NPD MIPON 1PN NINION MNIN? DIPW)PTND W 4
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PYYNI MY
NYWINH NN NPMIIN MPPT2 — /N PN

TMLRN NNINN DY NVIYI DTVPID NYIP N
12NY2 DOXVINON YV NVIDS DYIVPAD NYIAP A
YTPON NYIAP HY VADID P NYOUN )

Y5 9N MON T
192 OIPYNY IPPVIND PV DIPXN NN NTND YW ID0VEN/PNN NIANDA WHNYI MNDMNI
M NDRY DX PIITND W .(NOND INNN NNNN 392) PWINN INX 1DPVNN NIANY NN
.MoNN Y PPN DY 1IND) PWINN HYN NANON

DUIVND DNIND YV NVIYS DIIVPOD NYAP N
5S¢ NVYYY DIVPID YW NTTN YN PYINI NUVMINNM NXRN NPH NN TNY

Fe, Co, Ni, Mn, Cu, :D>Xan 00)noN Y NV MNP MINN WX, TPMIVRD NN

DY) NYNN NTINPN NINVN DY ,MINDIN NIIWNN HY VIVIY DY NDND N1y v Cr,

.D»NIND YN DY NIVPID
A DN DXVININD NYY TINN (THINID) TANX VINONX DY NV NP NYIPY NN
-2 NINNN VINON DD TNR PIOINN NVIDAN IP NN NNT DINKRD DXVINONRN NYNN
NN DTN IVWAN) 210D NTIAY P (NTIaYN MV NYINN 117900 1) Cookbook

N0 9Hoa Cookbook -nn 0rvIMHY D97 .(DYIVPIDN YV DNDN DINN
N OND 770D1DMNN NNXITINT PN PTON 2N DX NIV DX NAX) DY I1DIND
1D17VPADA DAV DMNP NYAPY DIIINN DN NPAVN

$99W9NN NYYINY MY MNNN

NN DO¥9NY 1917 INNRD PIDT AWNNNY XTNY 121 NANDN 73X NDRY NOYIN NTID v .1
T PYINN DY ORNDY TN NNY 1INDD) 1YW NOYINN NI DY NNIND YT DY PYINN
MLV DY NMID 1NTD12 DX PYWINM - .0 NINOXD PNNNDY (NPIPN NNININ

MOLIYA YHNWN MDA .DYTN NTIAY NVOYW NNOD NITYIN NNMP O MIDNN NTIAYN
Bahhmd)al

“SpectrAA” by Double Click nxnY >y naond awnna v .2
(Worksheet) N1yp> ow 1 nnow Tonay ,“new” 1»dna “worksheet” Sy xnd .3

DN ,5vnY (“Samples” nxawn) y¥aYy 1892W MINOITH 1900 (“Name” nsawni)
SOV MINANTN D900 INT IR DY MNP NIYYN D2 NYIN DY MINHDNT 10 T v
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NN PRYNY ONTI 1991 YNNI MINDNTD 190N DX PNNY X POIND 1) .OK \xnb
.O90PN TN

Fe, Co, Ni, Mn, Cu, Cr : o>xan oovidnn TN 9N “Add methods™ Sy xnb .4
DY NYIN VINAD NOIRNNN NVIVN NN 2AWNNND DY 1719010 NIM2 1 N9 .OK ynd
.12 DNV YNIAD TOY PYWIY .NINIY VININD
oY nwy (Next Yy n¥nY s7y) 097 Pa Hayn P “Edit methods™ by xno .5
:JND DMV DIVNI9T DY)

Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration. The Measurement Mode group
determines how the AA signal is measured. Integration — the Absorbance or
Emission signal is averaged over the selected measurement time.

b) “Calibration Mode” — Concentration. The calibration uses a plot of

Absorbance or Emission versus concentration.

Page “Optical’:

a) “Lamp Position” - 2 according to the available lamp position

b) "Lamp Current "- according to recommended current writen on the lamp base
NTND 7 DY PYINI PrUOYAN NNNYN NOTN NNPN 7Y NMINID I NN 2NN NN -
DN IYN INT DY TN .NINAY LINOND NN NIINT NINN N2 .THINNN DY 1IN NN
21201 IWAND 1IN DY NINAY NNIDN IY YIASN RONY T MDY NOINNY N1 NN

DINN NN VN

55 NPy (“Notes” -2) nvva/nyva "mp MK Yomn  “Cookbook™ 97 Tna .6
NINIY LINON YV NVIVAN NP NN NN D (“Graph” -12) Yapd NN NNNY
APONN TVNNY

OK X2 NP>y 725 TR0 RIP DXWATI DIVNIY NIV SINN L7

NPYTNS NIV NND NN .NTaYN Ton NNy - "Analysis”: 5 ymonn tabn by xnb .8
NN NV 29D NPT NINNY XTN .AINNND
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— NIP) NVOY NINAD YPIANND TYN 12V TON NN — awnn1a “Optimize” by xnd .X .9

NNX NVOWYW P NPMP) OK YND .ISTNIVIN NY MYYD TNNIIV (VINON

ANNS MIANNN DY NONIVN TN ANN NX NNV YPIANND TN IV TON WM NN .a
NIT VAP (MNINN DY WIAXN NONY T TPT NIIYN UKD 1T 1YY NYNdA 91) 1727
(DTN NI DY AWNNNN VYWY MIVON PR) 2awnna OK NN ,9yann DX o0 HY
SV PNVDIVIN NYY ,NNNY NOT NN ,TONND DY PV Ty INXAIP NYNND NN .
22109 %)) NINHN PNNNA DXNNY DIINIDN NV DY 212D O HY IPMILND NINNN
DINNNN NXY PYPN TNYN DTN .2VNNI PYDIOPN NP YAPNVY T ,(0D vl
TPSVVNIN MWYY Twnm “Rescale” xnd

S“Cancel” xn5 “Optimize” 7oma2 .OK xnY .4
N MDY WANN XN DY NOIN TNN TITHD MNONI L7172 NANDNY XITY INNRD .0
NYDIN) DXADINND ONP DY DINY PN 1AV DOVIIN NN DPN .DO0IDN MYNNINIA WD
YPNWD YANN DY MDY DXVION DX DPNY ¥ LIYIANN YNNNA (MPOYN NN
MY Y DINNNIN) DINND MY HY 1D P HY .9yann DY PToN DY 99N D02
1P IN DPRY NDI 21220 1T CIVN TINA TAN NN ,ONNDY TN PYINN YV NIpan

“Target : ©258n OMNMP OY 2IOYN 19992 1P NN DNOY T NPYAN XN NNIND NN

L INPNY NOIND NN NN .IYINN TNIN 920 Area”

DINNN NIN P10 NIMNN DY NV DNVPID NYAP PO NN TNNY .\ .10

”Wavelength 2 902y 7onn Yy mvoyn nnwa “Instrument” Sy ¥nNY :ONDPOINN
.OK xnY ,(Np>0n M 1dnm Nip>10n ©INN) DXWITIN DXIVNI N .Scan”

ON DN XY IN MY wpann 70 1av “Analysis Checklist” qon way .a
NN MY 7NN PN NAND NPYTN Xow NYon) OK NxNY —9yann

STONN DWW 1Y PN TN PONA (MPT 3 — 1) O1IVPID NOIAPY 1NN N .11

MNY ) N9 nmna) oy Double Click  nxonb sy v pon S>1nd 1 .a

ADNTIPN TPSNIPMPY
N2YWN) 720y YV OHNNPY NN Y NNNY MY NHNN YV DNDN DINN DTHND 11 L)

P> I8N “Z00mM” 7IN9d DY NXND MY I NOTHIN VLAY L(NIND NN NIPWNN IYI)

VXY NNNN
DYIVPAD Y2PY N YY (PN NNNN SN Tyn) “Autoscale” by Ninbd qwaN 4
NN IR ,NPMION DR DD PYINNY MINK P YSINN 1T NDWH) NIV INY NI

(“Autoscale” 2312 X5 N9 NN DIVPID OITNY
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2N TN NN MNXIY IWOR DIIVPODN PN MNYDD NTIPIA 120y DY WIANN DN .N
RiERRAIPA]

Yy DIVPODN NONA NNND 7Y DIVPID S LITN Yap “Analysis” 915 N .12
VYN MIP DY D) MIN NN DOTNN DY DY .Print -2 n7N2) 720y DY 11> N

MP NN NMINID 1IN DY OMVPIDN HY DODTHIN OINN DTN .MONN NINNN DY
TYT ©HUND W ,DDATIN DN DIN MINNRY 2D DY) .20 TN NINNN DY NVIYAN

oy Tow Worksheet nx 910w NN 70N NOYNYN MY Nwa “Filing” by xno .13

NN DN NN Y80 1m0 73N Py - “Close” xnY Ny Inx “Save” Yy Ny »
NN DIVININ HY NVIYS DIIVPOD NYaP .A

6 ppm 212 Ca ) 71NN Y5 2 ppm v>7a K, Na, Li nYonn nox nayn on -
95 5w Stock Moyn TMwaY .(nonn S 1 liter -5 vInd N Sw 1 mg »n 1 ppm AwNd)

1000 ppm 1572 DXVINONRIN THN
.DMMPY NN YNIT ¥ IR ,OTIPN PO NMYT MDIWIN IT0 -

(“Name” nxawna) Y21pv 0w 1n NNYW JoNy,“new” 1:ina ,“worksheet” by xnb .1
(“Samples” nxawn) y¥IY THXIIY MNDITN 190D
Kvandxa anay “Add methods™” by xnb .2

D Ny (Next by nxonb sry) 0a7 pa vayn m “Edit methods™ by xnb .3
£ N0 DMWY DIVNIN DIVIT
Page “Type/Mode’:

a) “Sampling Mode” — Manual
b) “Instrument Mode” — Emission
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

NNY 52 Py (“Notes” -3) nyoa »mp mr1Y Yo “Cookbook” 971 71na .4
(“Graph” -2) 5apb MmN
.OK ¥nY ©waT) ©0V1999 NIV OINKN L5

S“Control” 9715 vy “Edit Sequence Parametrs...” 91n95 5y X\nY .\ .6
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Delay Tube Tube
Warksheet Method i Clean Candition
' Calibration ?Eiﬁtinue

@V

-1 N2 Y9N Ndwna “Start with” -5 nnnn N Sy NXNY N\NS NNV Jon1a .a
.OK xnY .“Solution”

MNP . MNDNTH NTTH NDINN NAY PYINN MY 970 nyp Start with ndws -

:DMIVON YIIN
N NOW NN NDRY MINNY DIND) DIVN PwINN ¥8 nvnnna - Calibration (N
DN DY MNP ONYI) DIPNX NONN TY wpa (“Instrument Zero” nxIp)

P (MNY NPLIHLD MENN TINN) IPD IMPY NI M PYINN (DPPNN
DTTRN TNEY MNDNT MDIIN DIINY TN WP 1Y INN

MY NNIP DIVN PYONN YN N NN Mt NIpna — (Calibration Zero) Cal Zero (2
MINDIT DY MITTHY NIPY NP DIDNRN NOMIN TITHY UPd ,PNN NDRY
MOMNN NNXR NN YTNN TITHY TN NI DD NMIPY 125 NP O - Reslope ()
— NP DIMND PYWINN DN XD D) T MINNNI WNINWND VIR NPLITIVON
NPVLITIVON MONNNN NNX NN DNOND WP, DIBN NOIN Ty Instrument Zero
INDNT SV MITTNHD NAY MY OIINRY DYTN NTITN TNND

NVRY Y ORI DN RON YYD NOIPY awnnn 2> XY 1Y NIpna - Solution (1
NIRINT NTTHD MPY NI PN

IPPONN DY D2 NNS .NTAYN Ton NN - "Analysis” 1o ymonn tabn by xnd .7
MNY NN DY NPV 5 — 3 HY NOIX NNOND MY NAND NPOTNY TIATHI NIPY VNN

NANONY Y21 93 DOXPPIVI DM NDRY RTN .NAND NIINND ITOW PYINN DY INNDY TN
T2y

TNNIIY NVOY NINAY YPIANN TN 1YW ToN W - “Optimize” N9 Yy ¥N> .\ .8
N25 TN PR NNXR NVIY P NYPYW ON) OK §ND — MSDMVIIN NY Y8Id
SN DN MY MAPY wpann 70 1av “Analysis Checklist” 7omn wary nna .a

PRY NPIN) OK NNS — 2 2810 IN 1 2805 MINNN DY NUOWN NYT> YN IR/ IYIANN
N 192)2 NN TIVXN KXY 1D 0N AYNNNN DINDN NIV VIAPD MIVAN

“Optimize Signal” 71n95 ¥nY (’Flame Optimization”) nnayw Ton1 .8 .9

(DAN M2>202 NN NI NRIIP) TONN DY NNIP NDIAPY 1NN .a
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N2 AVNNN TON ,DPPITI D92 IWIANN IN NDMIN XX2NW NN NN 1PRYM L)

DM DY NWY PN Instrument Zero) .nxopn ©I9RY MW Nnd ynnn |, “Inst. Zero”
N{nbivipAlya

Ty - “Present Top Standard for...” gonn y9y - “Emission Setup” Sy y\nY . .10
TV NP NYNNY 1NNN .OK XND 15N NDHN 0y 7122 TINY N8N NN ©)IOND
STONN DY NINNN NN PONA DIVLLDN NNYY 20 DOV .TONN DY DIND

DY DLV NON) WIANN DN NOMIN NXANDY NPND NNNND NHPINND NPT NYID PN .2

(151232 PPON NIINKDY NPIVY NPTY NPDIDT NPNDND NIIND TN NDRYN 28D
12191 5PN NMAYY XY 213 529 MPTYA N T 22100 PN Oy D> YD

LOK 1N 919512932 79N H92I0NN
SCancel” xno ,ywapw “Optimize” Tona .

9N2 1IN L,TONA MYYYN DNwa “Instrument” NnD 1PONN NI TNNY N .11

MmN NPXIDN DIND) DOWITY DMVNIY N Warw Jona — “Wavelength Scan”
OK xnY .(npron

.OK ¥n9 omxn omn py1a -"Analysis Checklist” qona .a

DPPIN DN NN PRYND TOy— “Prepare for Instrument Zero” qonn y>9v .a
.OK xnb

TN 8N NX 019N — “Present Solution Sample 001” qonn way» NY NN .

.NVYAN DYILPAL NYAPY \ NN .“Read” xno mdnw nomn

MP DY DPMIGDN DIIIWN DX NMINID YT OTIPN NONN DY 12 Pyo Dy N .12
TV RTN (TPMOLXND NINNN DY NV DIIVPID NYAP) DOVINONN YD DY NVIYIN
2)PONN NVIDHN DIIVPODA P9 YD NN

.NVYDON DINVPAD DY ©ITN DAP .13

oy Tow Worksheet nx 7w nnaw Tony nbynon nv nwa “Filing” Yy xnb .14
ANIN MDD NN YNAY 1P TN Py - “Close” xnY Ny NN “Save” by nyond s

1727 20 1N DXVININ NN 20N .DIVININN DY NVIDIN MNP MNXWD ONMNN .15
Y0310 NVIY IR NVIZAN NVIVA

1PN NYAP HY VIVID 1N NYIYN L)

Atomic spectrometric methods are relative methods. The signal produced by the

sample solutions are compared to the signal caused by the reference solutions. If
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the samples and references are behaving differently during the measurements,
interferences will be seen. Interferences in the flame AA techniques may be
divided into chemical, ionization, physical, and background absorption
interferences.

Chemical Interferences. The interference mechanism may be divided into the
two groups: 1) The atomization of the analyte element is not completed either in
the solid phase or in the liquid (condensed) phase; 2) The vaporized atoms react
with other atoms or radicals present in the gas phase.

The interference becomes greater with increasing difference in the dissociation
temperatures of the original and new compounds.

Among the most common chemical interferences in flame spectrometric
methods is the signal depression of alkaline earth metals in the presence of
phosphate. The interference effect is due to the formation of solid alkaline earth
metal pyrophosphates which are difficult to vaporize. Calcium phosphate does
not form in the flame, but at an earlier stage of the process. It is known that the
addition of certain cations to a solution which contains an interfering anion will
remove the interference. Organic chelating agents which form stable complexes
with the analyte, can also be used for counteracting chemical interferences of
various anions. For example, EDTA or glycerol may be used to eliminate

interference caused by phosphate and sulfate in the determination of aluminum.

nxnna - PO, 200ppm ,Ca- 1000ppm ,La - 5% Sw proo momn Tmway -
;DY TMVWID
50ml S 1 opI1apa (2 5000l - 10l v oV (N

L (P21 N2 INDH DI N2V PONY YY) MININ MONPNN 19N -
DYPPNN DM — DIPON (1

Ca?" 4ppm — nnop (2

Ca®" 4ppm + PO, 20ppm — nnop (3

La 0.1% + PO, 20ppm — 019N (4
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La 0.1% + PO, 20ppm + Ca?* 4ppm — nnop (5
La 0.1% + Ca?* 4ppm -nnop (6

: DY DN 12 D) TN ,OTIPN MDY T AWNNM PWINM DY MNIYIN ITO -

N¥IVNI) NDPY OV N NNDY ToN [ New” dna “‘worksheet” by snd .1

— 5 MNAY PYIY NPNY TIX MINANT 19D) YN 7NNV MININTH 190 (““Name”

OK xn5 .(“Samples” nxawn) (AN 217 1901 1INIY OXRTD
.OK xnY .Ca -2 902y “Add methods” Yy xnb .2

oY Nwy (Next by nxonb s7y) 097 Pa vayn m “Edit methods™ by xnb .3
£ N0 DY DIVNI9T DOWIT)
Page “Type/Mode’:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

Page “Optical’:

a) “Lamp Position” — 1 according to the available lamp position.
b) "Lamp Current "- according to recommended current writen on the lamp base

1TY0D DNINN DY WIANN NIV TO DT IAVNY NOVN DN -

55 NPy (“Notes” -2) NV Ya/nYva Mp MK Yomn “Cookbook” 97 Tna .4
(“Graph” -2) bapH MmN NNRY

.OK xnY ©waT) DV1999 NIV NN LS

MY By NN N “Control” 97 T2y “Edit Sequence Parameters...” xnY .N .6
S“Cal Zero” -2 9na wawnw nnywan Tina Start with -5 npnn

Stop -2y At End -5 nnnn 07w Sy NN NN ;)90 INRY LA
(N ,IMIVAN VDY MN»P .NPXTA DODOWI PYINN YN NN NYDIP 1N DI -

.Stop ( ,npoan — Pause (2 ,mxan Mp> 7122 dwonn v — Continue
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Delay Tube Tube
Worksheet Method 2 min Clean Condition ~ Start With_ |

?Calibration ¥ 3 Continu ¥

‘Calibration Continue

“Sequence TIna .(“Options” ) “Next” by Ny Ny >y “Options” — Nan 979 M1y .

MD2 N2ND MY XY PwINd yap Mt “Leave Flame On” Yy “V” yoo Completion”
QNAN NPOYT NN PYINN PRY NPYTIN NDIAY TN INMKND JID 12 WD . NTPTIN
.OK xn5 .( “Leave Flame On”)

ACAL ZERO> 1103)07pP1m0 DM XYY MmN mnw 30 -"Labels™ : tabn by xnb.7
DTN DMNIN Y52 OONNI D510 ,1PDNNL DN OOPIN MNY

Tayn Jon yoy -"Analysis” :tabn by xn> .8

.OK xnY nvrw 7025 wpann 70 1av Jona - “Optimize” N> .8 .9

Sy NLVSWN T 22105 wpann TN avAnalysis checklist qonn y9 nTna A
JIUYI 925 YR M) OK NNY - 9y2nn DX 031N MDY PIT1a9) 717 A8nD mMINNN

(DTIPN MONNN NPOYIT NIRWI NANDY DTIP NOT NI
PNO PYONN MNNNN IV LTONN DY P T INIP NYNND NN WD)

NPDLVLNMN NWY “Optimize Lamp” ¥nY (Y10 S¥ 5N TR IRIPY 9I0VNINOMINA

(N7N0NN MNNN DINY DN NIV HY 212D 7Y) MHNIVND NI DY
2TH0 MNONA NANYN DX POTN .4

PRYNY W . TONN DY NRIP NYOINY Pnnn “Optimize Signal” Yinbo v Ny N N
YD Inst. Zero” YInoo ©ppin 011 YN ON NOMNN NIANY NP NN

NP DIPND
OOMYOPN NNIP YAPY NN 4 ppM YO NDMNN DY PI1APA TINY NPXN NN ©ION )

DN T SN (TITH MNONI NMIYNRIN DY) PYINI IDPVIRN NN NDD MY
.DNNN NIRY AP DY NV (NMPXD NNNN)

.DPPNN DAY NMN DI NDNHNNN NINNNN NN XN ,0K ¥n5 N .10
S“Cancel” xnb “Optimize” qomna .4
Dy N2 WYY TJon “Select” 1Moo Yy NN ,0INT MNMDN KO MNDINTH ON .11

SV NNAWN HY 725y DY ONNDY N DY NXND) Tovw mnonTn nx (Marker) mpanr
120 YAND MNAVNN IRYY OIN YIND P NINIY MINDNT DY MXIVHY T (NONT
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N2V YN MIMDNN MNXDNTN NN TITID PYWIND DAY MINNY NYNP 1T N0IWI)
(9898 NN 9m5D) “Stop”

LSelect” 7m0 bw 7w NYNY MY 1) DIDNN HY NNTIPN MIXNININPY NN -
oM 712 "Analysis Checklist” qona .“Start” \xnY »00n NoNnNN TN N .12
PRYNY 7Oy — “Prepare for Instrument Zero” 7on nYapd ynnn .OK v oonxn
CAL Y o9m mnm .OK NN — (71Pv9nN NP DIDN TNND) DXPPIVD DD NP NN

v nond asnn nwa CAL ZEROS nnk mavb nvsnnn moymnvs .ZERO
.DYPPID DM INPXN NN PRYNY
DYN) ToV MNVYNIN NOMNINN DY P1aPa TIND 1N NN DI DIVND DYDY \NNN .2

DTTHN TNNY (DN HPOY — DPPNN

“Present Solution Sample 001 — Mo NN INY NX DNIND 2AWNNN WP NTIINN .
9T NN DIWAD TOY - (4 ppmM Y70 NOYHN MIN N NOMON)

NP>T2N NN 1Y H2O0V MNHDNTH DY MNavNa .0°Yapnnn 0Nmn Jona Piann -
SUNCAL” 2o e

oNX .OK ¥n5 — qxax> prwonm “Autorun Completed” qonn way n1Hn O0PO1 .13
2Pause” oo vy »aY DNy

nMva “Options” Sy XN MNONTN DY MSIWNI NYOIN DY DX NINY 2T .14
.Show in ABS/Intensity -2y Worksheet -1 902 y»9ynw n1nowi2) 7onn by mrdyn
“Reports” - noamn 7m0 by xnv 1ovw Worksheet -n nx 0oy nanwvw »INX .15
yap “Settings” 97 Tina .o»nya Next xnd .nnowan Tinn 7ow Worksheet -1 9nay
NN “Print Report” N> Nt »inxy oyan My Next xnd .noaTna 1wrony 0MunIo

N2 M May “Close” \nb 0aT1h nvaPY
DMWY GO DM IWNT NI, MNXINNDN DX DIPNX) NN -

: NINID MINWD DY NIY

WYY YTO0N 11D NP DY LOIDIAN YWD T (1

10MMON PPN NN (2

NN ODAN ,OWND YO 1D MONN NYIAPD ONPIN DY MYION DNNNY 12 T8I (3
MR MOYIVA

YT INPOPON MONN DY NIPN2 D) DIXNN 3 PYDA DNYNNIY NINSN ONN (4
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:1 0292 HYININ 1 N9 Hyap .7

:TMININ MOMNN NX PPoND 7oy .1000 ppm 11572 nwiny bw Stock nonn JmwAy -
DYPPIN 0 — DIPN (1

Cu 1.0, 2.0, 4.0, 5.0 ppm yy7> 115772 MOMN YAIN (2

(79790 > Yy 19P) OOYI NOIIN (3

(“Name” nxawna) x21pY ow 1N NNYY JoN1y,“New” 191na ,“worksheet” by xnb .1
MPTN NN PITAY ST MNANT 4 — 3 NN PTY ) Y¥ID TINIIY MNONT 1900
(Samples 2 mHY55) X 5P 9N M) .OK ¥no .(“Samples” nxawn) (1wonn
.OK xn5 .Cu -2 902y “Add methods” by xnb .2

ow nwy (Next Sy n¥nd s7y) 097 pa Jayn M “Edit methods™ by xn> .3
:IND DMY DIVNIN DIV
Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

Page “Optical’:

a) “Lamp Position” —2 according to the available lamp position.
b) "Lamp Current "- according to recommended current writen on the lamp base

NYINI NINN DY WIANN NONY T TN NN D -

Page “Standards”:

a) “Standards” — Enter Standard Concentrations

oY DN (DNONY) NNYY .MONY DXOVITIVON DY DM DNOND THOY PYIY -

v .WIN TIY NOOM VITIVD Sv Ty Yy Double Click nxon5 »y 39 DOLVYTIVD
9 7D DI Y DIOND

b) "Upper valid concentration™: Enter top standard + 1

55 NPy (“Notes” -2) NV Ya/nYva "Mp MK Yomn  “Cookbook™ 97 Tna 4
(“Graph” -2) YapbH MmN NNRY

NP>125 77110 XIPY .OK N ©OwATI DMVNIY NIV IINX .5
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NN Yy N¥nY N “Control” 97 T2y “Edit Sequence Parameters...” xnY .N .6
.Calibration -19n2a yaynw nowan Tina Start with -5 nnnn

Stop -2 9Ny At End -5 nnnn nmv by n¥no XnY 19 05 LA

oy “V” o “Sequence Completion” 71n2y “Next” Sy ns>nd »y Nan 919 M2y .
.OK ¥nY .“Leave Flame On”

.(unknown Cu 1, unknown Cu 2..) mxnnTo mnw ym "Labels” : tab by xn5 .7
NTayn Jon NN - "Analysis™ Sy xnb .8

.OK x5 ,nvow 79n2Y wpann 7nHaw Jona . “Optimize” \n> .X.9

Sy NOYIVYN T 210D wpann TN avw Analysis checklist Tonn oy NN A
LOK ¥nY —9ya1nn YN D200 NN P17 727 2879 MININN

nwyy “Optimize Lamp” xnY 7000 5y Py Ty NP nyand ynnn .
NN HPNNN DXNNY DN NV HY 21220 7Y TPNIOVRND NINNN DY MMISTNIVIN

ADINY N71D2 51557 INR VINONRD NYNIA T2 TPIVMVIAIN 1O ON NIN)
NN MDY WANN XN OV NOON TNN TITHD_MHNONIA ,NMAD NIANDNY XITY INNXD .9
MNONA NIANON DX POTN IMPNY _NUINND_NNX_INNN .OXVION MYNNNI WD

LaRiAn)
NN INWD TONN DY INPN NYyaND ynnn — “Optimize Signal” N Ny »INX .0

DI9RD INNN “Inst. Zero” Nn>y DOppIivn 0392 NONN

TOOMOPN NP YAPY NOI 4 pPpm  NYIN) NDMIN DY P12P2 TINY NPNN NN ©ION )
NRY NP DY NONVYN NPKD NNNND O PYINI PPPVSN NN NDO MY
0NN

S“Cancel” xn5 ,nna»w “Optimize” qona .OK ynb .10

DY N2 YAV Ton “Select” 7195 Yy xNY,0I1N2 NIMDN KY TOW MNNNTH ON .11

DY NNAVWN DY 925y DY ODNNDY NN DY NNIND) TITHD TIINIIY MINDTI NN 7PN
)27 Yasa MNIVND INYI DIN YINI P NINIY MINDNT DY MSIVNY T ,(NONT

S“Select” 7195 by 12w NXINY >y 1113 DII0NN HY NRTIPN MIXNPNPY NNY -
o 71712 "Analysis Checklist” qona . “Start” 0o »o1n N NN TN8Y N .12
PRYNDY 7Oy — “Prepare for Instrument Zero” 7on nYapd ynnn .OK v oonNn

.CAL ZERO? 21 nvn> .OK YIN55) ©ppivn 0392 s NN
.DPPIVN DI DY PIAPA TINA NN DX NNHYI DIPNN DYDY \NHN .A

20



I NVND PPN NYIVI— MNIVYNI LITIVD NDMIN DIONY IWNNN WP NT IINK )
7702 DXVITIVD MDHN DNINT ¥I) .NNNY D312 DOVITIVDN MNY NX MINY
YWNNND TONI AWNNN LVLIY DXVITIVD TITHD PYINN DOV MINN (NI DY NIY
NOD TWNND PRI DPON NMIPYY NNRNN NYNIA ORY RTND ¥ .DPD NNIPY PR T8N

YN PINS

“Present Solution unknown :75v D5y3n0 NNMNT DX DIONYD PWINN YPd NV IINN .1
S“Read” YN Tow oy nodnn o0y oy — Cu”

TOY — MADN MNONT YPIY AWNNN PYD> 1PT MNONT NND IPOY NN -
(PYoNN MPTN NN PITAY >TD) NYPAY DIRYON 190N DY) NDHN NX ©1INY
05YI2 NWIN 115> YW TIY 2IND 1P NPYTAN NN 1712Y 120 MNONTH YW MNawna -

N9 Pwonnvw o "UNCAL" 175 0wy X D15 nmIpy TIinn 2w n avnnn IwN

YN PNIND KOD TYNND PRI ,NYVIV 51730 1NDY RPN IR DIRNND NYINN

N ) .OK N5 — qxa% pwonn “Autorun Completed” qonn w9y N 10N DYDA .13

(NN2N NPIYTY NoNNY NoN2 Pause YInby pyony

-1 9Ny “Reports” 1mas by ynv ov Worksheet -n nx m730) nnww »INx .14
S¥ 7IN952 MN2Y VYD IN) .O»YS Next xnd .nowIn mn Tov Worksheet

: TOSTNAIWAPY DIVNID YaP “Settings” 97 TIN2 (NOSTHN

Tab "Settings": "Solution Data": Mean Absorbance, Concentration, %RSD

"Report Content™: Standards ; "Calibration Graphs": Report

“Close” \xn 0a71n nYpw »INK “Print Report” xnb 0y »inxy oyan 7y Next xnd
NX2N MONY NI
INDY DPIN I ORD .DTITHN NRNDY TIVN .0OY) NOMINI NYININ 1127 IR NNT

DN 7YY 777 80 (detection limit) nvinb 9 wonn Y N 1HN 90 IR TN NO)

:N2YN DY V102

DV DNV TN DTN NN DY NNOND Y NANDN NN NAD MNONN NN NNPMOY NN .1
P M YTOW PYONN

ADVSN DY 2 M0 L2

Aawnna “Exit” xnb .3
INOYON N9 HY NNIND 7Y PYHONN NN N .4
PYONN YYN NBRWA NN NI .5
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Y MY
NAN22 NYIN Y70 DY MY DY 1INN/ANNNN ON> NYavn N
NPMNI NPVLIN MP>TA A
DY 9N HY (DN NPYP) 192902 YPON NI NYIAP e
Standard Addition NV Iwa YTV N2 POUNR I NYIAP @

Centrum Multi-Vitamins ny»Yava ypon mnd nydap e

NANTA NYINNI 1120 JY DY JY H1TNN/1819NN DN YOIV N

DY D122 MY NI (IPPVSNR) NN TN NPYY NAND NNV YINND ¥ 2D IOV
ND NN NMNOY INPYTINR INNNY TN I N0 .PPYINI NYNN M MNNNNND
PN 2.0 DY Yy

The following positions of the rotameter ball (upper point) can be recommended
as
0.8 (less than 1.0) for fuel lean flame.
~1.0 for near stoichiometric flame.
~ 1.5 for fuel rich flame at the border of sooth formation limit.
~ 1.8-2.0 sooting flame.
: NN MDINN NN 19N
DXPPIN DM
.Sppm Yo NOMN
.SppmM NN NDNN
: DIPVY OIWNN IND O IX ,OTIPN MDD NNMIT AWNNM PYINN DY MIIYIN ITO -

(“Name” nxawna) Y21pv 0w 1N NNYW JoNy,“new” 1:ina ,“worksheet” by xnb .1
NNAVN) (6 MINSY PYIY NPNY_ TN MINHNT I9DN) YNID THNIIY MNDNTN I19010)
OK xnY .(“Samples”

.OK ¥nY .Ca -2 902y “Add methods” Sy xnb .2

oY Nwy (Next by nxonb s7y) 097 Pa vayn m “Edit methods™ by xnb .3
:IND DMWY DIVNIN DIVIT
Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene
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Page “Measurement”:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

Page “Onptical”:

a) “Lamp Position” — 1 according to the available lamp position.
b) "Lamp Current "- according to recommended current writen on the lamp base

17700 NN HY WAND XDV TD N> PIAYNY NOVN HN -

o5 NPy (“Notes” -2) NV Ya/nYva smp MR Yomn “Cookbook™ 971 7na 4
L“Graph” -2) 5apH NN NNRY

.OK xn5 ©wAT DMVNI9 NIV IINN LS

MY Yy NnY xno “Control” 97 T2y “Edit Sequence Parameters...” xnY .N .6
Ssolution” -2 902 yaynw N wan Tina Start with -5 nnnn

Stop -2y At End -5 nnnn nmv by NN XNY 190 KD A

(N DPIIVOR WVIDY MND»P .NPYTA DODOWI PYINN YN NN NYDP N YW -
.Stop (0 ,npoan — Pause (2 ,mxan mp>T1aa pwonn Pwnd — Continue

“Sequence TIna .(“Options” ) “Next” by nxonb >y “Options” — NN 979 N1y .
702 N2ND MY XY PwINd yayp Mt “Leave Flame On” Yy “V” yno Completion”
AN NPYYT NN PWINN PRY NPYTAN NDIAY TN IMNI JHD 1D 1ND .MDTHN
OK xn>

NTaYN Ton way - "Analysis” :tabn by xnb .7

.OK xnY nvrw 7IN25 wpann 730 1av Jona - “Optimize” N> .N .8

.OK xn oonnn 09my py1a "Analysis checklist” qonn yoay .a

PND PYONN MHNNNN PIR) LTONN DY P Ty NP NYANY ynnn .

NPLVLNN NWY “Optimize Lamp” ynY (Y10 S¥ 5N TN IRIPY 2I0VNMOMNA
(MMNN MPNNN2 DX NNY DINDD NV HYW 21220 »7Y) IMOLNN NINNN DY

NN NI WAND XN DV NOIN TNN TITHD_ NN ,1”M2D NIANDNY XITY INNXD .9
MNONI NIANON DX POTM IMPNY NUINND_NNX_INNN .DXVIDN MYNNNI IWIANN
SPYINN N RYMIY IPIVNNN 192 OV PTY 211220 T DY NIANDY 1DPONN G0N . TIN
(MK (T2 OWH NANDN RN NOIN NX DN W) NANDA NMAND 72PN NNT YNID v
PR .MOYN 24000 NYNHN NANON NNVIVNIY .NANDA PASN NYA PN SAPWN 1IN0 W
Y 2OV YN ¥ .N2INN NAND NDAPY TY IPPONN GDIN 9N 1IN DININ NANYD ©NIONY
STTHN MNON2
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MNP NN INYD TONN DY NP nvand ynnm “Optimize Signal” 5y xnb .0
DNIPN DN NN “INSt. Zero” Nxnb ,03ppivn D12 9yann DX NDNHN RXANY
OOPDIN NNIP YAPY NON SPPM YO NOHN DY PIAP2 TIND TNPXN NN DION )
NDNHNN NDRY ANP DY NUNVN (MPXD NNNN) NN 212D 7Y

SCancel” b 2w nnayw “Optimize” 7ona .OK \nY .9

DY N2 YAV ToN “Select” 7N by YINDS ¥ 1292 NNMIDH NINKXNTH DX .10
DY 920y YW ONNPY NN DY NNND) NMWUNI MNONT 4 N> (Marker) pan

MNAVND INYY DIN YIND PP NINAY MNONT DY MNIWHNY 10 (NDNT DY NN¥avn
MIMONN MNDNTN YIIN DX TITND PYINN DOV MINRY NYNP N NDIYD) 120 yaNa

(9898 OV NIPNA D) “Stop” NYIV YN

DV O2995 W ATIns A b3 pa Labels” : taba miNnonTY minvy 0o .11
LTI O

TONY0IDY MDD1N JPPOSN MM DY TPITHN I 120N DAPY W MNDNN NOPNN 1D .12
D5 INNRD ODP0INY D19NDN TIVD P2 MITTNH YIIN PIN LJDP0NRN NND TN NNOIP)
VTN YR DO NTITN YNID ¥ 1DYO8NN 112 DY NV

o 2112 "Analysis Checklist” qona .“Start” ¥n5 »o»n n5NNN 71I8Y N .13
PRYNY 7Oy — “Prepare for Instrument Zero” qon nvapb ynnn .OK xnH omnxIn

LOK XNY — (w5010 NNAIP DIDN TIND) DOPPITHN DMIN TIN NN NN
. “Present Solution Ca 1 water” — mo»mnn NX DIONY 2WNNN WP M3 INN .4

PN NYO1 NPYTA WNLOIY YT — DIPPINN DI DNOND W NNWYRI NONHND
NNY .Y NOIN DNIOND YPIAND (DD D) NIYRIN NONINN NTITN MINN L)

MOV 5ppm yON NOMIN NN ©IONY W

ATON NN NX 19N INXD) DPPITN DD 1YW TITNY IPPVSNND NI NX MY .14
MTTNRN DYDY TY NVIVN NMINA TVIN

.OK x5 — qxaxy pwonm “Autorun Completed” qonn 9y nT1HN OPO1 .15
IPYTAN NN 1Y 2OV MNODNTH Y MNIWNI .0IAPNND DONMN TON PIANN -
SUNCAL” 2o oy

MMwa “Options” Sy YNY MNNNTH DY M¥IWNI NYHIN 97y IR NN 1T .16
.Show in ABS/Intensity -2y Worksheet -1 9na y»9ynw nnrwiay 7000 Sy Mvoyn

10 71 TN UNCAL 5y 0190 1805 > Dy D) 118020 117
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-1 9Ny “Reports” 1mnas by ynv ov Worksheet -n nx n730) mnwvw »nX .17

DVMI yap “Settings” 971 TINa .o»nya Next xn> .nwan inn Tow Worksheet
: DTN IWOPY
Tab "Settings": "Solution Data": Mean Absorbance, %RSD

“Close” \xnY paT1n nbdYpw »INK “Print Report” xnd Nt » Ny oyan Ty Next xnd
NN NN NN

INNNNRATNNN DN MIPYN MIAPYL NV DMPWN IR TR NNS2 DINY W
STINPON DWW ,NANYA

NTO YPON DY NODPY MXHIND NN TMNVYND ,NVINY DY DY MO DY MNIND W
INSINA

NMINMNI MIVITIN MP2Ta .2
PVITIVD MADIN DPI G OT> DY DPON MLV DR POND W NONN DY M PoND
IVN M9 DY NNR NVIY PTY) NN NVOYW 53 NNION NININ DN
DY DININD YTION 1D NTTNID NANN DM NXAND 1N

19199 99 5y (0291 NPYP) 193 93 17700 N NP .1

: MINAN MOMN 15n5 7oy .1000 ppm 1512 310 bw Stock nomn mwd
DYPPNN DM — DION (1

Ca 2.0 ppm (2

Ca 4.0 ppm (3

Ca 6.0 ppm (4

Ca 8.0 ppm (5

.59 01 1920 — DoY) NOMIN (6

(“Name” nxawna) Y21pv ow 1N NNYW Jon1Y,“new’” 1:ina ,“worksheet” by xnb .1
(PYIRN MPTN AR PITAD STD MNONT 4 — 3 1N) YN¥ID THXIIY MNDNTN 1900
OK xnY .(“Samples” nxawn)

.OK xn5 .Ca -2 902 “Add methods” Yy \xnb .2

oY Nwy (Next by nxonb s7y) 097 Pa Hayn m “Edit methods™ by xnb .3
1IN0 DMWY DIVHNIN DIVIT
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Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement”:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

Page “Optical’:

a) “Lamp Position” — 1 according to the available lamp position.
b) "Lamp Current "- according to recommended current writen on the lamp base

1TO0N NN DY WANN NODVY IO TN NN 2D -

Page “Standards”:

a) “Standards” — Enter Standard Concentrations

DY DD (D2)0NY) NNYY 1N .NMONY DOVITIVD HY DIV DNIOND TYY PYOIY -

D127 Y39y DNOND ¥ .WTN TIY NDIOM VITIVD DY TIY DY NXNT MY DIVITIVD

MIDMN DONNND W — DPPIND DM MNAY 0 DD OIONY TN PN) DY 702
(D0 TIVON

b) "Upper valid concentration™: Enter top standard + 2
515 nmpy (“Notes” -2) NVYva/NYHa MMP MNIY YN “Cookbook™ g7 72 .4
(“Graph” -2) bapH MmN NNRY
.OK xnY DwaTIN £VNI9N NN TNV YINN L5
Sy N¥NY NNy “Controls” v yan 7Ny “Edit Sequence Parameters...” by N\nY .\ .6
.Calibration -a9na yamnw nywan Tina Start with -5 nnnn N
Stop -2y At End -5 nnnn nmv by nno Nno Yoo A
oy “V” o “Sequence Completion” 71n2y “Next” Sy ns>nd »y Nan 919 M2y .
.OK ¥nY .“Leave Flame On”
SYoN 900 8 (tap 1, tap 2,...) mxonTd ninv ym MLabels” :tab by xn5 .7
NTayN Ton NN - Analysis xn> .8
.OK ¥nY nna»w qona . “Optimize” Sy xnd .X .9

.OK ynY —oomxin oy X "Analysis checklist” qona .a
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nwy “Optimize Lamp” 0o 7000 5y Py Ty NP nyomnY Jnnn .
TPNNN2 DNNY DNINDD MDY DY 21D 7Y) TPMILNA NINN DY TPSTDIVIIN

Nmn
NN MDY WIANN RN DY NUON TNN PIATOD_MNINI ,NI2D NANYNY NI INND .1
MNOVA NIANON NN PYTN INIPNY_NDINT _NX_IIND .DXVION NMYSNNI YIANN

S LaRIAN)
NN INWD TONN DY NP Nyaind ynnn — “Optimize Signal” xno Ny »INX .0

DIDND 1NN CInst. Zero” N>y Dppitn 0N NN DX NN NXIANY NN
NP
MY POMOPN NP DAPY NDI 6 PPpM YO NOHN DY PIIPA TIND NN NN ©ION L)

NIANY Y2 VDY OT DY) NOMINN NDRY ANP DY NOUIVYN NNND NNNN TN 2120
DN /MINNNN NN -337) 0NN DY DNTIPN PPON2

DXPPN DAY DI NOMNINNN MNEN NN XN .OK \nY .10
S“Cancel” xnb “Optimize” 7oma
N2 WYY 0N “Select” 7n90 Yy NND ,0IN2 NNMDH XY TOoW MNHINTH ON .11

NNAWN DY T30V DV OINNDY 7INAD DY NXIND) TITHD THNIIY MNODNT NN 7PN DY
)27 YaN2 MNIVNN IRYI DIN YA PN NINIY MINDNT DY MINIVNY D (NONT DY

SSelect” 7195 by MIw NXINY >y 111 DIIDNN HY NRTIPN MINNNANPY MNY -
oy 112 "Analysis Checklist” qona .“Start” NN »0)n N NN TN8Y .\ .12
PRYND 7Oy — “Prepare for Instrument Zero” 7on nYapd ynnn .OK v oomxn

.CAL ZERO?Y 9y mnm .OK XxnY —0¥pip1n D02 M8 NN
LDPPNN DI DY PP TIN NPNN NN IRV DIVND DYDY 1NNN .2

¥).NMIT NN WA POY — NNIYNXI VITIVD NOHN DIONT AVNNN WP NI IINN L)
MONNN 972 DNOONY 19D NPT HY NJIY TP DXVITIVD MDD DNIND
21 NV NPV DX MNY (NPVITIVDN

P> T8N OYSNHND TONI AWNNT VLY DVITIVD TITHY PYINN DODY S INN .1
D0 NPy

7oy — “Present Solution tap 17 : 75¥ N2 IR DION PYINN WP 1Y OINX .0
S“Read” ¥inby Tow 05y noXnn ©15N0Y

02519 PYY — MADN MNONT YPID 2WNNN YWD MNDNT 9900 NIOY NN -
(PWonn MPTN 21729 ¥7) BYYI NDHN NN
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DY¥32 YTON 11257 DY TIY 1IN 1PN NPPTAN NN 1I2Y 120V MINHDNTN DY NINavN1 -
DV NNIPY TINN 2WIN VNN TYN

DV NYHYaN NN OORNNY NOYNN XY Pwonn, "UNCAL" : 75v mnonTh Y wam ox
IR 7PV PIND XOD MDA PWNND PRI DPIN G0 NONTH

N) .OK xnY .qxax> rwonm “Autorun Completed” qomnn way nTHN OYOL .13
.(Pause xnY , 99N>

-2 902y “Reports” mmas by ¥no 1ovw Worksheet -n nx 10 nnvw >IN .14
TINA (MOSTHN YV 1IN N2 IN) .0»nya Next xno .nmwan Tinn 7ow Worksheet
: MDATNAIWIPY DIVNI Yap “Settings” 91

Tab "Settings": "Solution Data": Mean Absorbance, Concentration, %RSD

"Report Content": Standards ; "Calibration Graphs": Report

“Close” xnd va1n nb2pw »INN “Print Report” ynY Ny »anX) oyan Ty Next no
N2 NDND NN
1090 "NPYPY THTT NN .DTTHN NIRDY TIVN .00Y) NOMIN YTON 1D NN NNT -

Standard Addition HVrwa 119 3 PYYN 199 NY’aP .2

WY IPOY NOTVNN (NVIDS IN NYD) NTITIN NVIYW NN
(91 50 DY ©XP12PA2) NINAN MONHN PO POY

DYPPRN DN — DIONX NOMNN (1

VTV O (2

K" 1ppm + y1yom (3

K* 2ppm + y1yomn (4

K* 3ppm + y1ym (5

(“Name” nxawna) Y21pY 0w 1N NNYW JoNay,“new’” 1oina ,“worksheet” by xnb .1
LOK ¥nY .(“Samples” n¥awna - 4 MN9D) Y85 TNNIIY MINDNTN 1900)

.OK xn5 .K -2 902y “Add methods” by \nb .2

oY Nwy (Next by nxonb s7y) 097 Pa Hayn m “Edit methods™ by xnb .3
1IN0 DMWY DIVNIN DIVIT
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Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Emission
¢) “Flame Type” — Air/Acetylene

Page “Measurement”:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

NNRY 95 NPy (“Notes” -1) Nv»a/nNYHa MNP MR YN “Cookbook™ Tina .4
(“Graph” -2) YapY 9mN

.OK xn5 ©wAT DMVNI9 NIV IINN LS

MY Sy NN xNo “Controls” 1 7ynay “Edit Sequence Parameters...” x\nY .\ .6
NN POV NYoN) “Cal Zero” -1 9na yanvw npdwan Tina Start with -5 nnnn
(“Calibration” -2 wnnwino mawax pr Standard Addition nvrvwa

Stop -anay At End -9 nnnn nw Sy nddnd XN 10 mno LA

o “Sequence Completion” Tina .Next Sy n¥>nd »y “Options” Xan 975 Nay )
.OK xnY .“Leave Flame On” 15 “V”

- NY DN, DTIPN POINN NPT INYND N8 Nanvn - "Analysis™ : tabn by \nb .7
PYINMN DY DRNY TN NNY NN DY NV 5 — 3 DW NN NNOND 7Y NIAND POTN
.1AN2 NN ITOVY

.OK xnY nvrw 7IN25 wpann 730 1av Jona - “Optimize” N> .N .8

.OK ¥n9 oonxn ony 8 “Analysis Checklist” 7onn wavy nna .a

NN2Y DYPPII DI NN NN INWYD . TONN DY DN MDD NNRIP DYDY 1NN )
NPN DN NN Inst. Zero”

nx 0N ,“Present Top Standard for...” qonn way» — “Emission Setup” \n .4
925 ND) .OK ¥n5 902 Man 15N 0y POYN NOHNN DY P1apa PNd N8N

,NDMNNN NRY AP DY NONIVYN NPKT NNNHD TN DD MY MONIOPN NINIP
(779N NITYI) LIPPVNN NN

.DPPII O DMK DIIN NOMNINNN NN NN XN .OK ¥nY .9

S“Cancel” xnb “Optimize” Tona

N2 WYY Ton “Select” 7nad Yy ¥ND,0IN2 NIMIDN XY TOW MNHNTN OX .10
925y DV YONRNY NN DY NXIND) .TITHY NXI NNX YMX MNDNTH DX 71PN DY
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MNAYNN IRYI DIN YAXI PP NINAY MIXDNT DY MNIWNY T (NONT DY NNIwN Dy
)25 yasa

S“Select” 9195 by 72w NXINY >7y 111 DYIDNN HY NRTIPN MINNPNPY MNNY -
.OK xn> omxn omnm r1a "Analysis Checklist” qona “Start” ynb .8 .11
12V P1apa PINY N8N NN 00N - “Present Top Standard for...” 7on nYapd ynnn

LOK NnY .an»a ma powrn 1o
DY PIAPAN TN NPNN NN XN — “Remove Standard” 7onn 9 Ny »INN .a

x> Pwonn OK nendw » NN .OK N5 ,0pp1ivn D931 MK DY) VITIVD NOIIN

DUMLIN 9N “Instrument Zero” nowo

DYPPII DDA NPNN NN IRYN — (0PN o) “Calibration Zero” noomnn asn .
“Read” x\n9

1TV o1 NEXIN 05N TYY — “Present Solution Sample 001 qonn nyand ynnn .4

717182 DIYAD PYY — MINDNTN INY NN DOND Awnnn wpa> Nt INK .“Read” Yinbm
YT

SUncal” 2305 o0 DTN AR IIY 120U MINHNT HY MNIWNI N .12

.OK xn5 — qxa8> 9rwonm “Autorun Completed” qonn 9y nT1HN OPL1 A

Sy MYOYN NNwA “Options” INYY POy MOMNN YW NVIDAN Y NN MNID 11D L)
“Show in ABS/Intensity” —yo>1n2y Worksheet -1 9025 nnowan 7ina , 7onn

-1 9Ny “Reports” 1mnas by ynv 7ov Worksheet -n nx n730) nnwvw »Nx .13

D>VNI9 Yap “Settings” q7 TN .o»nya Next xno .nwan inn Tovw Worksheet
: DTN WPV
Tab "Settings": "Solution Data": Mean Absorbance, %RSD

“Close” xn5 va1n nb2pw »INN “Print Report” ynY Ny »anxy oyan Ty Next no

.N2N MDY NI
DN .DIYIN 11D DX NNN VN POWR DY DN 11D DY 1IN NVIDI DY 973 M1 -
-1 DLW NN NNWYNY DN DNMN DRN 1P12PAN DY DIVIN DR DXIN DNIAYNY 319N

TPIMNIN PMNION NN 1997 51D 973 oy Standard Addition
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Centrum Multi-Vitamins m»5ava 11590 595 Ny .3

NN YPON NX MDIN N15aVN .(1.59 TIYa NYIVN SPWN) .NPYIL NPAR TNV

.Calcium Phosphate
: D9Y) NOHN NON .1

100ml Sv n7H Prapa no mYavn npax bv 0.5g 7wva Hpw -
oy N Ty m La 5% nomnn 10mly 32% nyoym HCL nxmn Sw 20ml o -

(HPLC won 719 R¥mIM) 9702 P TN NININ DINMIN OY TaY) ¥ .DPPRN O

JPNPIMND YN ,NIND PN TN OV

P VD9 NI NONNN DY 57 5 ID -

DY NMPY NVXYY NPLITIVD MADIN NVOY : NPT MO HNY MNMP TMIVINI
177 11022 NOTYIN NVIY NN .ATTID DN MVIWN NN NNIAD THY

: 210 NIPY DOV .2

555 50 ml Sv N1 *P1apa N2 1-6 ppm 011137 OINNA YO Y MOMIN 4 )ON -

19 1135 ,0.032% 1> NN 75 HCI nymimy La-5% nomn Sv 5 ml o piapa
1N NOMNIN) DPPINI DN 0.032% 115772 N¥MIN 0.5% 115772 DNMY DY NOXIN 1ON
(DIDN NN VNHYN

.02 NYIN) NTTHA MYYW IND NN NNIND DAY POY M1 y8I -

(“Name” nxawna) Y21pv ov 1N NNYW JoNy,“new’” 1oina ,“worksheet” by xnb .1
LOK xn5 .(“Samples” nxawn) yxad 15I18792v MINDNTH I1900)
.OK ¥nY .Ca -2 902y “Add methods” Sy xnb .2
oww Nwy (Next by nxond >7y) 097 Pa Hayn i “Edit methods” Sy ynb .3
11N DMV DIVNINL DIVIT)

Page “Type/Mode’:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — Concentration

Page “Optical’:

a) “Lamp Position” — 1 according to the available lamp position.
b) "Lamp Current - according to recommended current writen on the lamp base
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JTP00 NINN LY YASN NIV IO NN NN 22109 N1OWI ND -

Page “Standards’:

a) “Standards” — Enter Standard Concentrations (check “upper valid conc.”)

oY DO (D1ONY) NNYD .NDNY DXVITIVD DY DN DNIND POY PYOIY -

DYOITIVD DNONY W .YTN TIY NDIDN VITIVD DY TIY DY NNND 7Y 1) DOVITIVD
DM 5V NdY 9702

b) "Upper valid consentration": Enter top standard + 2
NXY 95 Py (“Notes” -1) NvYa/nYva MNP MR Yomn “Cookbook” 7ina .4
(“Graph’ -2) 5apH 1N
OK xnY ©w7T) DI1VN9 NIV MINN .5
MY Sy NN xNo “Controls” 1 7ynay “Edit Sequence Parameters...” x\nb .N .6
.Calibration -a9n2 9w nnrwan 7Ina Start with -5 nnnn
Stop -anay At End -9 nnnn nw Sy nadnb XN 10 o LA
“Leave 1Y “V” o “Sequence Completion” 7ynay “Options” Nan 919 M2y .
.OK xnb .Flame On”
NTIAYN TON NNDY — TONN DY NYYNON NI Nwa "Analysis” xnb .7
.OK xn5 nvow 1IN2Y wipann a0 1w Jona - “Optimize” N> .N .8
.OK ¥nY - omnin oomy 87 7Analysis checklist” qonn y»om .a

yy1y “Optimize Lamp” xnY 7000 5y 91 Ty ONop ny;my  ynnn - .
PNNNA DNNY DXNND MY DY 11D HO7Y) TPNILNN NIV DY IIDNVIIN

N(aRii)aln]
NN NDY WIANN RN DY DD TNN PIATIN_MNONI ,NIAD NANYNY NI INNRD .1
MNONA NANYN IR POTN IAIPHNY NDIND _NX_ VNN .DOOION NMIYNNINI IWyIANN

LA RIATE)
N2V NN NN INWYD LTONN DY NP Nyaind ynnm “Optimize Signal” xnb .n

SNIPN DIDNRD 1NN Inst. Zero” xno) 0ppiin 012 9yann DX NONn

NYMNY JNNN .INP2 MDD 1T JPO NONN DY P12Pa PN NPXN NN DION )
NNNN TN 210 MY NOOMOPN NIXMIP DAPD NOI .TONN DY 5IND Ty NNIP
.OMNN NDRY ANP DY VNIV NPSD

S“Cancel” xnd ,nnovw “Optimize” 70021 .0K xn> .9
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N2 oYY 70N “Select” 7m9s Sy ¥N5 ,0IN2 NMDN XY TOW MINHNTN DN .10
DY 20y DY OONNY NND DY NNND) TITHD THINIIY MNXHDNTH DX 7PN’ DY
MYIVNN INYY DIN YAXD PP NINIY MINDNT DY MNIVNY T ,(NDNT DY NNavn

)25 yasa

Select” 7195 by MW NXINY Y7y 1P DIIDNN DY NRTIPN MIXNMNPY MNY -
1N .OK xno omxn oonm pr1a "Analysis Checklist™ qona “Start” ynd X .11
DN NYNN NN PRYNY PYy — “Prepare for Instrument Zero” Tqon nvapd

.CAL ZERO?Y oy mnm .OK x> —o¥pipnn

N¥MIM 0.5% La nomn oy Piapa 7IinY 98N IR DION DIPRND 0P 1NNn .a
.DPPIN O TIN2 0.032%

V) .INYT NN DAY TOY — NNIHIYRI VITIVD NDIHN DNIOND AVNNN WP DY OIINN )

TYTNY PYONN OOV OINN (NI DY DD ITD01 OXVITIVD MDIIN NN
D10 NIMIPY PN TN OYNNND TONI AWNNN LVLIY? DOVITIVD

— “Present Solution Sample 001” : 759 XNNTN NX DYINY PWINN WP N IINN 1

S“Read” YN Tow oYy nDYRN ©IONY POy
DYYI2 YO 1D HY TIY 1IN MM NPYTAN DX 1Y 20V MINONTH DY NMINavna -
2VON NMIPY TINN 2VWIN AWNNN IUN

.OK ¥nY — qxaxy pwonm “Autorun Completed” Tonn 9y n1HN DYL1A .12
-1 9Ny “Reports” 1mna5 by y\nv 7ov Worksheet -n nx n730) nnww »NX .13
D>VNI9 Yap “Settings” q7 N2 .o»nya Next xno . wan inn Tovw Worksheet
nopPY INK “Print Report” ynY Nt »nxy oyan Ty Next Nnd .nooTna wany

“Close” \nY vaThn

.22V ) TPON MND IR NNT -
NIYN NI NN DTITHN DRIV DR TN -

:IPVITNIVY MDD NVIVY .3
:NMINAN MONIN PO POY
('1 9>y01) OOV NOMIN (1

DIPN NOIAN WHWN 1T NDIN) D o Tina La 0.5% + HCI 0.032% noonn (2

.(Calibration Zero —
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Ca?" 1ppm + 0oy) noXnn (3
Ca?" 2ppm + 05y) nonn (4
Ca* 3ppm + 0oy noonn (5
Ca% 4ppm + 05y) NoIN (6
(“Name” nxawna) Y21pY ow yn NNYY JoN1y,“new” 1oina ,“worksheet” by xnb .1
NNAWN) (5 MNAD NPND I MNDNTH 190N0) YNID THXIIY MNONTH 900
.OK xn5 .(“Samples”
.OK ¥nY .Ca -2 902y “Add methods” Sy xnb .2
oY nwy (Next Yy n¥nY sy 097 Pa Hayn P “Edit methods™ Yy nd .3
1N DMV DIVNINL DIVWIT
Page “Type/Mode’:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — Absorbance
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

“Measurement Mode” — Integration
“Calibration Mode” — Standard Edition

Page “Optical’:

a) “Lamp Position” — 1 according to the available lamp position.
b) "Lamp Current "- according to recommended current writen on the lamp base

0 NINN DY WANN NNV T T PayYNY MOwY N -

“Standards” — Enter Standard Concentrations
NRY 915 NPy (“Notes” -2) NVYva/NYHa MP MR Y9N “Cookbook” 7ina .4
(“Graph” -2) bapb MmN
.OK xnY ©waT) DV1NI9 NIV NN LS
: DNAN DMWY NN y3) Labels : 5 ymonntab ana .6
(NY DIPNA DMV DNIONY ¥TI) .MNDNTN DY NNYRIN NN DY YND N

""Reagent Blank™" : 2 9n2y "solution type..." :5y xn> .2
TWNNW) NN IR T NDIN NPNY NN NN IDN : NINY

VTN MMNYA DXVITIVON NN ©ONY »71D "insert” :29n3 )
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NDIDNY MADIND 297 GOIN ,MADNN MADINN NN DNINY ¥TI )-N DXHY DY N .7
0517 7NN PX (ADDITION 1, ADDITION 2 .5 myam maoinn) .39 oNp
.0 DADIND NN NN

ANONTN NN DX MDY 1 "cancel™ by xnb .n

NTAYN TON NN — TONN DY NoYNoN MY NNva "Analysis™ xn

.OK ¥nY nvrw 7IN25 wpann 730 1av Jona - “Optimize” xno .\

n1raAN/nD MANND DY NVVYN TPT 2ANDY YPIANN TIN 1Y TONN YY) NN .a

LOK XN - 9yann DX DTN NI PI1T20 INA

nwy “Optimize Lamp” xnY 7000 5y Py Ty IN0IP Dyany Jnnn .

TPNNNA DNNY DMNNAD MY DY 2D O7Y) THMOLNRN NINND TV TPIVIIN

(NHMnn
NN MDY WIANN XN OV NOIN TN TIAITHN MNINA ,”2D NANINY XITY INND .4

MNONI NIANON AR POTM INPNI NDIND NN NN .DX0ION MYNNINA YN

SLRRIAN)
MNPXN NN INYD TONN DY NP nyand ynnm “Optimize Signal” sxnd> .n

INIPN DIDNY 1NN .“INSt. Zero” NN o¥pipIn 092 9y201N YN NDINN NIANY
NYSNY NN .INP MAN 31T )PO NOHN DY PIapa TINY SN NN DION I
NN DTN 2120 MY TPONOPN NINRIP JAPD NI .TONN DY 5IND TNy IXAP

OMINN NDRY ANP DY NV NPSD

S“Cancel” xn5 “Optimize” 7oma .OK xnb

07
.8

09

N2 YaPY 70N “Select” 7m0 Sy ¥N5 ,0IN2 NMDN XY TOW MINHNTN DX .10

DY 925y DY IONNY NNND DY NNND) TITHY THNID IWNR MNOINTH DX 71PN OY
NMYIYNN INY) DIN YIAXD P NINIY MINONT DY MNIVNY D (NONT DY NNIVN
)25 yaNa

SSelect” 7195 by MW NXINY >7y 11 DIIDNN DY NRTIPN MIXNPNPY NNY -

1N .OK xn5 omxn oo py1a "Analysis Checklist™ qona “Start” ynd .N .11

DN NP NN PRYND POy — “Prepare for Instrument Zero” qon noaph
.CAL ZERO?% yom minm .OK N> —o*ppin

N¥MIM 0.5% La non oy Piapa NY O8N IR DN DIPRN DYDY NN

2

DPPIN DN TIN2 0.032%

IDYT NTINA DAY PHY — NNWNRI RINT ©IONY 2WNNN WP 1Y XINN L)
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SUncal” 2305 70 DT Y 120U MINDNTH HY MNawN] -

M1 “Options” N5 : NN NYIYI NITYI MINIY I MNDNTN DY NYHIaN Y -
“Show in ABS/Intensity” —yo>ynay “Worksheet” ana nnwan 7imn ,navdyn

.OK xn5 — qxax> pwonm “Autorun Completed” qonn 91 N 1HN 0P .12

-1 9Ny “Reports” 1mnas by ynv ov Worksheet -n nx n730) nnww »NX .13
97 TIN2 (NDSTHN NNA52 N2 IN) .0MYs Next xnd .nwan inn 7ov Worksheet
“Print xnY Ny >IN Noon oya Next ¥nY .noaTna wary Dvmnis yap “Select”

L“Close” xno voa1n nvYpw »INN Report”
YTPON NN DR DN NHPMY YD DY QDN NI DY MXPND NYDA DY 97 LVIVY -
Natpaibnl

LNTIAND DI 1199 NTY) DITVIN NIV 09I D9MIN (NTAYNI YA NY) .1
NPIVON MYI9N 1DNRD .NTIVNI OMPN PYINI TITHY JN DD DXININ WX DIV
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Centrum Multi-Vitamins (average weight 1.56 q)

(lu — relative unit, mg — milligram, mcg — microgram)
. Vitamin A acetate 3500 lu

. Beta-caroten 1050 lu

. Vitamin E (as di-alpha-tocopheryl acetate) 30 lu

. Vitamin C (as ascorbic acid) 60 mg

. Folic acid (as Folacin) 400 mcg

. Vitamin B; (as Thiamine mononitrate) 1.5 mg

. Vitamin B, (Riboflavin) 1.7 mg

. Niacinamide 20 mg
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. Vitamin Bg (as pyridoxine hydrochloride) 2 mg

10. Vitamin B, (cyanocobalamine) 6 mcg

11. Vitamin D3 (Cholecalciferol) 400 Iu

12. Biotin 30 mcg

13. Pantothenic acid (as Calcium pantothenate) 10 mg
14. Vitamin K; (as Phytonadione) 25 mcg
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Calcium (as dibasic calcium phosphate) 162 mg
Phosphorus (as dibasic calcium phosphate) 109 mg
lodine (as potassium iodine) 150 mcg

Iron (as ferrous fumarate) 18 mg

Magnesium (as magnesium oxide) 100 mg
Copper (as cupric oxide) 2 mg

Zinc (as zinc oxide) 15 mg

Manganese (as manganese sulfate) 2 mg
Chromium (as chromium chloride) 120 mcg
Molybdenum (as sodium molybdate) 75 mcg
Selenium (as sodium selenate) 20 mcg

Silicium (as sodium silicate) 2 mcg

Stannum (as stannum chloride) 10 mcg
Vanadium (as sodium vanadate) 10 mcg

Nickel (as nickel sulfate) 5 mcg

Tin 10 mcg
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(“Name” nxawna) Y21pY ow 1N NNYY JoNay,“new” 191na ,“worksheet” by xnb .1
(“Samples” nxawn - 4 MNAY NPNY TIN 19DNN) YNID THNIIY MNDNTD 190D
.OK xn>

LOK XNY 21125 yo0yn NN IMN T2 9Ny “Add methods” Sy xnb .2

D nwy (Next by n¥nd >7y) 01 Pa Hayn i “Edit methods” Sy xnd .3
1IN0 DY DMIVNIN DIVIT)
Page “Type/Mode”:

a) “Sampling Mode" — Manual
b) “Instrument Mode” — absorption
¢) “Flame Type” — Air/Acetylene

Page “Measurement’:

a) “Measurement Mode” — Integration
b) “Calibration Mode” — standard additions

Page “Optical’:

a) “Lamp Position” —according to the available lamp position.
b) "Lamp Current "— according to recommended current writen on the lamp base

Page “Standards”:

a)“‘Standards” — Enter Standard Concentrations: (Dax 1197 ©23519 TN PN)
b)"Lower and Upper limits" — 0.00 to 15.00 (20 0NN 7IN2Y ¥v110)

NRY 915 NPy (“Notes” -2) NVYva/NYHa MP MR Yo “Cookbook” 7ina .4
(“Graph” -2) 5apH 1mN
.OK xnY ©wIT) DV1N99 NIV NN LS
: DONAN DMWY NN ¥y Labels : 5 ymonntab 201 .6
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"Reagent Blank™ :29n2y "solution type..." :5yxn> .2
TWNNYI NDMIN VNI T NOAN NPND NN NONN IDN : NONY
VTN MV DVITIVLDN NN ©IONY T "insert” :29na2 .
NOIONY MADIND 297 GOIN MADNN MADIND NN DNIONT 3T )-N 02OV DOy MMN . T
0512 718 PN (ADDITION 1, ADDITION 2 .5 my9m moaoinn) .19 onp
.0 NODIND NONTN NN
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V Preparation of standard solutions

Recommended standard materials
Calcium carbonate CaCO,

Solution technique

Dissolve 2.497 g of dried calcium carbonate in a
minimum volume of 1:4 nitric acid. Dilute to 1 litre to
give 1000 ug/mL Ca.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 10 mA
Fuel acetylene
Support nitrous oxide

Flame stoichiometry reducing; red cone

1-1.5 cm high

WORKING CONDITIONS (VARIABLE)

Wavelength  Slit width ~ Optimum working range
nm nm ug/mL
422.7 0.5 0.01-3
239.9 0.2 2-800
Flame emission
Wavelength 422.7 nm
Slit width 0.1 nm
Fuel acetylene
Support nitrous oxide

Maximum intensity is obtained with an oxidizing
nitrous oxide-acetylene flame (red cone 1 mm high).

V Interferences

Chemical interferences in the air-acetylene flame are
pronounced and have been fairly well documented
(1,2,3,4). These interferences which depress the
calcium absorbance can be eliminated by the

14
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Calcium

AW. 40.08

introduction of a releasing agent such as strontium
(5000 pg/mL) or lanthanum (10000 ug/mL). 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 inter-
ference is caused by ionization of calcium itself. This
is overcome by the addition of a more readily ionizable
element such as potassium (2000-5000 pg/mL).

V References

1. Adams, P.B. and Passmore, W.O., Anal. Chem.,
38, (4), 630 (1966).

Ramakrishna, T.V., et al., Anal. Chim. Acta., 40,
347 (1968).

Hwang, J.Y., and Sandonato, L., Anal. Chim. Acta,

2.

1.0

V

48, 188 (1969)
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V Preparation of standard solutions

Recommended standard materials
Cobalt metal strip or wire 99.99%

Solution technique

Dissolve 1.000 g of metal in @ minimum volume of 1:1
nitric acid and dilute to 1 litre to give 1000 pug/mL Co.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 7 mA
Fuel acetylene
Support air
Flame stoichiometry oxidizing
WORKING CONDITIONS (VARIABLE)
Wavelength  Slit width ~ Optimum working range
nm nm pg/mL
240.7 0.2 0.05-15
304.4 0.5 1-200
346.6 0.2 2-500
347.4 0.2 4-1000
391.0 0.2 150-30000
Flame emission
Wavelength 345.4 nm
Slit width 0.1 nm
Fuel acetylene
Support nitrous oxide

V Interferences

Few interferences have been observed for cobalt in an
air-acetylene flame.

It has been reported that nickel levels in excess of
1500 pg/mL cause severe depression of about 50%.

16
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This interference can be avoided by diluting solutions
to less than 1500 ug/mL Ni and using the nitrous
oxide-acetylene flame.

V¥ References

1. Ginzberg, V.L. and Satarina, G.I., Zhv Anal.
Chem., 21, 5, 593 (1966).
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Chromium

AW. 52.00

V Preparation of standard solutions

Recommended standard materials

Chromium metal strip or wire
Potassium Dichromate A.R. Grade

99.99%
K,Cr,0,

Solution technique

Dissolve 1.000 g of chromium metal in 1:1
hydrochloric acid with gentle heating. Cool and dilute
to 1 litre to give 1000 ug/mL Cr.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 7 mA
Fuel acetylene
Support air

Flame stoichiometry reducing

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm ug/mL

357.9 0.2 0.06-15
425.4 0.2 0.4-40
428.9 0.5 1-100
520.8 0.2 20-2600
520.4 0.2 50-6000

Flame emission

Wavelength 425.4 nm

Slit width 0.1 nm

Fuel acetylene

Support nitrous oxide

V Interferences
Cobalt, iron and nickel (particularly in the presence of

perchloric acid) have been found to cause depression
of chromium absorbance.

Standard conditions
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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.

Several authors (1, 2, 3) have found interference in
air-acetylene flame from copper, barium, aluminium,
magnesium and calcium. The extent of interference is
strongly dependent on the flame stoichiometry.
Optimization of the stoichiometry or the use of the
nitrous oxide-acetylene flame can eliminate the
interference.

V¥ References

1. Yanagisawa, M., Suzuhri, M. and Takreuchi, T.,
Anal. Chim. Acta, 52, 386-389 (1970).

Wilson, L., Anal. Chim. Acta, 40, 503-512 (1968).
Taylor, R.W., American Laboratory, November,
33-35 (1970).
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V Preparation of standard solutions

Recommended standard materials
Copper metal strip or wire 99.99%

Solution technique

Dissolve 1.000 g of copper metal in a minimum
volume of 1:1 nitric acid and dilute to 1 litre to give
1000 pg/mL Cu.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 4 mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

WORKING CONDITIONS (VARIABLE)

Wavelength  Slit width ~ Optimum working range
nm nm png/mL

324.7 0.5 0.03-10
327.4 0.2 0.1-24
217.9 0.2 0.2-60
218.2 0.2 0.3-80
222.6 0.2 1-280
249.2 0.5 4-800
244.2 1.0 10-2000

Flame emission

Wavelength 327.4 nm

Slit width 0.1 nm

Fuel acetylene

Support nitrous oxide

V Interferences

No interferences have been reported for copper in the
air-acetylene flame, but some depression has been

Standard conditions

ABSORBANCE
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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.
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V Preparation of standard solutions

Recommended standard materials
Iron metal strip or wire 99.9%

Solution technique

Dissolve 1.000 g of metal in 20 mL of 1:1 hydrochloric
acid and dilute to 1 litre to give 1000 ug/mL Fe.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 5mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm ung/mL

248.3 0.2 0.06-15
372.0 0.2 1-100
386.0 0.2 1.5-200
392.0 0.2 20-3200

Flame emission

Wavelength 372.0 nm

Slit width 0.1 nm

Fuel acetylene

Support air

V Interferences

Interference from citric acid has been reported (1) to
suppress the absorbance by up to 50% for a citric acid
level of 200 pg/mL. The effect is not overcome by
adjustment of flame stoichiometry.

Standard conditions
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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.

V¥ References

1. Roos, J.T.H. and Price, W.J., Spectrochimica
Acta, 26B, 279-284 (1971).

Van Loon, J.C. and Parissis, C.M., Analyst, 94,
1057-1062 (1969).
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Potassium

A.W. 39.10

V Preparation of standard solutions

Recommended standard materials
Potassium chloride KCI A.R. Grade

Solution technique

Dissolve 1.907 g of dried potassium chloride in water
and dilute to 1 litre to give 1000 pug/mL K.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)
Lamp current 5 mA
Fuel (Note 1) acetylene
Support air
Flame stoichiometry oxidizing

Note 1: An air-acetylene flame is normally used
because interferences are reduced and the signal/
noise ratio is improved.

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm ng/mL
766.5 1.0 0.03-2.0
769.9 1.0 1-6.0
404.4 0.5 15-800
Flame emission
Wavelength 766.5 nm
Slit width 0.1 nm
Fuel acetylene
Support air

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.

Standard conditions

ABSORBANCE

V 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 pg/mL cesium in all solutions including the blank.
The purest available cesium compound must be used
to avoid potassium contamination.
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Lithium

AW. 6.939

V Preparation of standard solutions

Recommended standard materials
Lithium carbonate Li,CO,99.9%

Solution technique

Dissolve 5.324 g of Li,CO, in a minimum volume of
1:5 nitric acid and dilute to 1 litre to give 1000 ug/mL
Li.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 5mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm png/mL
670.8 1.0 0.02-5
323.3 0.2 10-2000
610.4 0.5 200-32000

At 670.8 nm it is advisable to use a sharp cutoff filter
to avoid second-order interference from the neon
335.5 nm line emitted by the lamp.

Flame emission

Wavelength 670.8 nm
Slit width 0.1 nm
Fuel acetylene
Support air

Standard conditions
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V Interferences

In the air-acetylene flame, ionization is appreciable
and it is necessary to match all solutions with respect
to easily ionized elements such as Na, K, Rb, Cs, Ca,
Sr and Ba. lonization is suppressed if all solutions are
made to contain 2000 pg/mL potassium. No chemical
interferences are known.

0.8|

0.6}

0.4 /

0.2 /|

CONCENTRATION pg/mi

35



varian®

Magnesium

AW. 2431

V Preparation of standard solutions

Recommended standard materials
Magnesium metal strip or wire ~ 99.99%

Solution technique

Dissolve 1.000 g of magnesium in 1:4 nitric acid.
Dilute to 1 litre to give 1000 ug/mL Mg.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 4 mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

WORKING CONDITIONS (VARIABLE)

Wavelength Slit width  Optimum working range
nm nm pug/mL
285.2 0.5 0.003-1
202.6 1.0 0.15-20

Note: Sensitivity is strongly dependent on lamp
current.

Flame emission

Wavelength 285.2 nm
Slit width 0.1 nm

Fuel acetylene
Support nitrous oxide

V 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 ug/mL)

Standard conditions
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or lanthanum (10000 pg/mL). Solutions containing
200 pg/mL interferent in 0.4 ug/mL Mg show the
following interference pattern:

Mg Absorbance Mg Absorbance
Al -24% SiO, -42%
Li +10% CO, -17%
Ti -16% SeOQ, -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 ionization.

V¥ References

1. Halls, D.J. and Townshend, A., Anal. Chim. Acta,
38, 278 (1966).

2. Firman, R.J., Spectrochim. Acta, 21, 341 (1965).
3. Ramakrishna, T.V., West, P.W. and Robinson,
J.W., Anal. Chim. Acta., 40, 347, (1968).
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V Preparation of standard solutions

Recommended standard materials
Manganese metal strip or wire  99.99%

Solution technique

Dissolve 1.000 g manganese in a minimum volume of
1:1 nitric acid and dilute to 1 litre to give 1000 pg/mL
Mn.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 5 mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

A nitrous oxide-acetylene flame can also be used but
sensitivity is poorer.

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm ug/mL
279.5 0.2 0.02-5
403.1 0.2 0.5-60
321.7 0.2 100-14000
Flame emission
Wavelength 403.1 nm
Slit width 0.1 nm
Fuel acetylene
Support nitrous oxide

V 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-

38
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Manganese

AW. 5494

acetylene flame or a nitrous oxide-acetylene flame
these interferences do not arise. No releasing agent is
usually necessary.
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S odium

AW. 22.99
V Preparation of standard solutions
Recommended standard materials
Sodium chloride NaCl 99.99%
Sodium carbonate Na,CO, 99.99%
Solution technique®
Dissolve 2.542 g of dried NaCl in water and dilute to
1 litre to give 1000 pug/mL Na.
V¥ Recommended instrument parameters
Atomic absorption
WORKING CONDITIONS (FIXED)
Lamp current 5mA
Fuel acetylene
Support air
Flame stoichiometry oxidizing
WORKING CONDITIONS (VARIABLE) "
Wavelength  Slitwidth ~ Optimum working range
nm nm png/mL ”
589.0 0.5 0.002-1.0
589.6 1.0 0.01-2.0
330.2 0.5 2-400
330.3} w 08 /
T
Flame emission 2
<
Wavelength 589.0 nm o 7
Slit width 0.1 nm
Fuel acetylene /
Support air 02
V Interferences
0 0.5 1.0 1.5
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 CONCENTRATION g/
ug/mL potassium in all solutions including the blank.
40 Standard conditions
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V Preparation of standard solutions

Recommended standard materials
Nickel metal strip or wire 99.99%

Solution technique

Dissolve 1.000 g of nickel in 1:1 nitric acid and dilute
to 1 litre to give 1000 ug/mL Ni.

V¥ Recommended instrument parameters
Atomic absorption

WORKING CONDITIONS (FIXED)

Lamp current 4 mA
Fuel acetylene
Support air

Flame stoichiometry oxidizing

A nitrous oxide-acetylene flame can also be used, with
poorer sensitivity.

WORKING CONDITIONS (VARIABLE)

Wavelength  Slitwidth ~ Optimum working range
nm nm ung/mL
232.0 0.2 0.1-20
341.5 0.2 1-100
352.4 0.5 1-100
351.5 0.5 3-180
362.5 0.5 100-8000

Note: The 352.4 nm line is preferred because the
calibration is less curved over the working range and
the signal is less susceptible to non-atomic
absorbance than at the more sensitive 232.0 nm line.

Flame emission

Wavelength 341.5nm
Slit width 0.1 nm

Fuel acetylene
Support nitrous oxide

Standard conditions
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V 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 352.4 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.
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