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ChromatoProbe

DSI vial holder

DSI-Injector adapter
O-Rings

GC injector
Guiding element
Sample vial
Liner
Column

ChromatoProbe- Sample Introduction device (also named DSI) for GC and
GC-MS analysis and MS studies. A schematic diagram of the ChromatoProbe
inside a Varian temperature programmable injector (1079). The sample is
introduced with a syringe into a small vial (2.5mm OD, 1.9 mm ID, 15mm
long). It is then introduced with the ChromatoProbe vial holder inside the
standard liner and undergoes a cycle of solvent vaporization, injector
temperature programming for thermal extraction of the semi volatile organic
compounds and then the cryo-focused compounds are analyzed by standard GC
oven temperature programming. At the end of the analysis, the disposable test
tube/vial with all the dirt and residue is removed and disposed of. The injector
and column are at a relatively low temperature at the sampling time and are
protected by a purge flow of helium.
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HPLC — High Performance Liquid Chromatography
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NPT 15 TN 100% S 19270 Y AWK 10% DNnn S oOnoNNn N0 ,NpT/oN0
MPT 5 MNAY PNNND W NVIVYN MNPV MINK .0 DY DHWIN DNHNN INY NN
AON DININD NIV NN IPINN

NXIAP 5D N2 MOPIVN D) TN 1IN DMININD DY NYDA MMIVPAD NN
9N D) 07N MNIMVNIID IDNTN (DNININD) DIVNIN) DN DY

NPT Y 1.2 09955 NI asp AN isocratic elution by nvrwh Ay nyd
D) MOTINI MNINLMIID WIAP .OM — INYMN 70% 1PN DNNN DY T IWUND
.DTIP PyD1 DNINIAY

277N2) 725Y DY 21 NN DY INNY NININNN TNXA : Peak Purity nnona vinow
" onNXTN Analyze 7n95 Yy onsnow »inx .Mixed View a2 oo Gallery

3> 1ON2 .XINY Ctrl 91m95 AN DPXaNN TANR N NINDD 17,7 1PSNVIN NYNIA
1IIYN DMV 23 2ITINI MPINNDN P9 INIX DY MNINVMIID WNND NNNIX NN
T PYN DY NIV NINON DY MY N DY PTHa

13 )ION2 DNPRIY NN THD DY PPOND JN MIPON NN

mnv P7nd v REPORT Tina Peak Purity Control Sv 99 09715 nan by
(7192 y7yn) PDA SETUP 7in5 onanaw 5 5N P3N v 090
Graphical 2 91N2% 920y S¥ "1 N9 Sy NINSY W NIV NI

RINNI MNXNNN MINXR 1PYY v .DEFINE PEAKS 2 yoynmy Programming
Y NN NONA IND SY) DIP29N DINNNI 12 TN DIND NDPNN DY WIANNDY TONN

.OK xn5o

mny nno nnnan Nvavay METHOD 7inn PEAK/GROUPS a2 mnab w
.DOPab

7195 Sy 18nd s 0pna .METHOD 7nn CUSTOM REPORT 5 Yoo nyo
PEAK PURITY 2 vonm INSERT GRAPH 2 ynay Haoy HSvw oo
9NN I8P MY P2an ova N2 CUSTOM yon 7ina .CONTROL

PEAK PURITY 5v 973 5510 0y 5) 07N NYPY NnINVMID YDTN
DNV DXPAN Y2) , NN MNT MIIION FNVNVIRD MNIM

n2ym (10° — 107 g/ml 2 113972) TN (paraben) D3ARING YW NAIYN 199N
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nx 10 (10° — 107 g/ml 2 972) N9 (phthalate) DooXYXRNS Yv NODY
DN DMNI MIWYNN SNV

DYPXONVY 29 DY OGN ,N21IYNI DXIMIN DY 11D 2VND 110 PTY X NIND WS .5
NV DY DD 1AVIN .OOMYIDY MODMNNL IVNNYN 1INV DI TINN NI
.DYI0¥IN NIYN TINND DMIANIND

$INSIN 712Y
NVXYA DNODP WX DMV D) MONINI MNINVLMID Pa OMWTIND ONMONN .6

.Isocratic Elution

92 2WON YD PTY ONRD .DMIOYIN NIYN TINND DNINRIND NV HY DN VN .7
IMNIYI MNPN NN INVY AT IN DIPXAN NN

IMVIYN YNV P NVDINRD MPNN NDPVA NI NN .8

N2YNT 2%

i N

Ethylparaben

OH

Butylparaben

D/x_\ o
DM

Dimethylphthalate

N\

/

Diethylphthalate
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N9 51’920 HY 299901199 NTITIN = 129N NITIN 23 PIN

IP2IR PX2 03w AN "wa" nvhan Hw nteaanmnn A1vIR YX2Y IR A7 a7 Phna
XA R PPA TR 7027 27 90 DY RO YW nPoaumd

: 229N N1

29N N71T2 YR NPOITIVDN MDMINN NIDN TINNY DI Y2IWN Y8ad vy
NI TINYA PVITIVON NOXINN NIDNT NPNT N

(O)IVPN) OIVINNN TN DI NAY NOPDPOPNN NYDIAN 1A DIN TN NN NXIANY W
:DNN NILVN

D1 970 NITYA N520N 23DINN PON DY NPMND NYIP
: DYNIAN OMNINN 0OD DN

4.5% 30mg D-Propoxyphene Hydrochloride
17.9% 120 mg Paracetamol
37.3% 250 mg Acetylsalicylic Acid (Aspirin)
4.5% 30 mg Caffeine
35.8% 240 mg 7y >0

100.0% 670 mg -5 NNX 1520 HY YNINN HPYN

PPN 2

JNOP L3

MO0 NN 4
JMLNIY 5
HPLC -5om .6
7

Flow Rate .3:70: 30 ©>N9) YON1 TPVSN NNMIN + DI + YNNI : MDY M9
1 mli/min nynd Pas Y0 NoN bv
C.conc:100% awxo Pumps 1'ona n°5»131nn 1390 2590 IR MY : 10 OV

(725 POND D2°0Y) 5: 95 DN’ MOLNNX NNMIN + JNNN NN .8

: TPRPYINND INDPNINA YN NNINN H¥ DPIPIYN MPIIMNT INPIIIND 1PN

“According to USP (1995) (U.S. Pharmacopea), the content of Acetaminophen and Aspirin in the tablets is not less than
90.0% and not more than 11.0% of the labled amounts”.
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R (conc) 5129999 w9 2530 noswun

oY1 9ap> N Dy NYYAL 20 -5 VINID YAIPN MYV 209N DY PMND NPYTIa
72N DNV MDY NPANI WHRNWN 1IN TIDND 2T AN PVDMVLD

2309 AZIN 1997

NPYILN NX YIND .NMYAVY YINN HPYN VN .PMITHL PPN DY NYYIV 10 DIpY
VP MXPNI NPANRND NN JOIN Q1PN NWWN NPNVN INKD DIDN NNPNI .MNVNI
T2 D520 HY SPYM NPIARN NION PINRN,NNINND OV NN DWW

APANA DOV

50 DV DTN P12PAY 12V (MPMTH NDPPY) NYDPY NPIARNN 1202V I8N TIVA IpY
NN NN .PPON NONNY Y ,VIOIN DNMIN + DNNN NN DY D710 40-5 90N D70
NN PVINT ONIN KD NPIARD .NDMINN NMNX DY OOVN .MPT 5 -5 NVPMID P1apan
TY DYPYY NN LYPWNI IIRY DN .NT 0NN DXODN XD N1MYAVN DY YN I
L7750 MPT 10) .2 7PIN NOHNNNY

R (dil) A2949 w9 m2530 noswvn

PO TIND NN NOMNN DV DTN 195N PONNN 57N 10 -5 NV NITYA YN
DT P12PAY NIMONN NOMINNN 7N 5 92yn .0.2um Ron 797 573N NOHNN NN PID

.HPLC y»p» ma1a om oy odvn 97 255w
(>97VDIIIN VPINRD NN-TXII— NNNPN DX IPOPY DI1D> DMINDN KD NNNT M)

NN NYAPY NPVITIVD MYINPN

aspirin, paracetamol, caffeine, salicylic : m»1n qwX NPLITHVLL MOIN 4 1YON

N9NNN NDMINA NPDAVN 123N HY DINDIN DINNA DIXRNMIN DMWY DX acid
MNN 50 -\+ NMINAY M7 NNVNY — PN IVNPNYN DIN)

19202 NVLITIVON NOMINN NIOND NNINT INT DY G7) NMAD VYNV DX MONN
2299 N7YTA WRIN NPLITIVDN MDMINN NION THONNI DINNDM PNIWIN YNID W : NINIAN
INND 1AWVINY 19D DOIPHRND DO NN MIDIND DNONY 0ODY 7P [, NINY DY
DDPYN

61



(mL) no) ov

39N 2099 N Papa 0299 | psnn
natatn 0
,00n 10mL -22 mwxyonn | MeOH +HAC 100 | 250 mg aspirin C
0NN OOVN 95:5 120 mg paracetamol
10mL -51 yowxY Oonn | oM 50 | 18 mg salicylic acid D

onna od>wn ,Methanol

on 25 5ml C+1ml D E

-2 TIININ NVIYI IVARN D35 TANNY PO TIN PN NTNDN :H9Y D
MPTIN MMNIND NP MY Y90 USP .USP (United States Pharmacopea)

DMWY DNPOVN ,NNT OY .NININN NMVYNI NPYTID NXYMNN NOIWY MOND INNMI
DY DIYIN I9IN ININD 2100 NVIVN NN YNID 1) 7N N

.(Acetaminophen, Aspirin & Caffeine Tablets” nnn ,USP 1995 nxn)

1199203 DIV PPN YV NMIMNY DY'ap
.Student Data/Methods : 7ynn ROGAN CALIBRATION nvow i -

N2> v TIME PROGRAM 1ona .00y 0N ) INT NVOWN 0N Yy 111y
TIME n71my 7902y ,STOP : EVENT n7my 7na SCL-10Avp : MODULE nmnya
20 PYTAY V1,10 10D .N8INN NDONNN MPT 20 INNRD NNY> PYINM 2D NPV MY .20 :

1205w vy ™ PDA SETUP

.DNMN NTIAYN ONINA NN MPTH NP>Ta .1
:PYT2 .09 3 E 5»on moammnn nnx pavn

i TPNIND T MPTN (N
12% -1 MLP NN DOPAN YNVVY HY NPOMN NPVITIVDN NMVDN ONN (2
TI2YD 909N D) TN N2 ()

(2 P5nY nmyTa ,channel v7nb ) PDA SETUP 7N onanav % 78 930 .2

JOVN IR INDIY -

NYPY ) YY NYININ NN NPY : PVININN NYPYN NOYW

LDMINNDY NIND NOINTN NPHYS TYPNHN D97 90NN DY NPIPYN 79I NN 712YN

LDMINNY XINKD XYMV DTTHN PI1APA2 Ipwn 1NN AR 7ayn . Tara™ nwyy 11N 712pa X Hpy
SPYTRN DPWNN AN DIV IDIND OY P12PaN NN MY 2IPY .A0INN NV YNND W La5-ooY
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STYUNNAIPINY NPVLITIVD MOHN DY DI PTHINDY DP9 MNY NND W Ny -
920y Y 13> N9 HY INNY NNINLMIION PONa ,Analyze N9 by N¥NY NN

oy wasn .GRAPHICAL PROGRAMMING 1wnn DEFINE PEAKS a2 yna
2)9N2 NNAN PPN . TONN NPNNNT NMINNND ONRNNA IO DY DYP29N DINN NYINN

.OK 5 REPLACE EXISTING PEAKS IN TABLE
Tna .09mnn M v METHOD mnn GROUP/PEAK nbav 7nb o) -
IUND 10N YO Ay NYLITIVD MODMIN YV DN Y v LEVEL mymmny

2912 nonn —2 LEVEL ,nwry momvo noonn wn 1 LEVEL
DNV NV NR IOV -

(PR DY QYT NN TO TN AYLITIVD MOHN NPNND PN NYd -
PNNY VPN YN MINK NINX MPYIN 987 vy pwonn .SEQUENCE RUN

POPNY 1) DNITHNY PITD NNY ,NPJIN YNNI PYINN ,NNIYRI MVITVITOD NOHN
210) IV MOLATIVD NOMIN DY NDIND Y (1IN NN

Yona .SEQUENCE 2 7025 NEW mnas by nbo v SEQUENCE namind -

AvNND IWANND DNV 190N ,SAMPLE (01) ,5wnd ,nnnTn ow nnd v nnam
:OINTY XDPN OV NNY W )0 10D DUMVIN IPINI NNIAN NHINT DY DY IR ITHIND
v (STUDENT DATA) o ¥apn ynwy» 11 opm norwn ow s w FILE (001)

LOKH8NY .(4) yysanw Mpatn 19010 PIsd

DMTNYN DINAPT MNYI DNNIY MINDNTH MNY DX 73 2D 1YW NNIOY TON1 -
.(peaks table-a v nnw NN 97y) 4 Ty 1-n DM9voN PInd v LEVEL nminya

AMYNRIN LVINHVON NINTN NIy UNKNOWN Sy wnd RUN TYPE n1mya -
BEGIN 2 on CLEAR ALL CALIBRATION 2 ywna nno»w Tona
.OKxn5 CALIBRATION

wnY .END CALIBRATION 2 yn2y nnanx 1mn7 M2y RUN TYPE Sy wsnd nyo -
.OK

72y ,CAL CAB CCA nn nyo mnwn RUN TYPE nnwna nnoaT mMay » X -

.CAL CAE owA nnX 1ot Mayy CALIBRATION oywa niNan MiNOT dNY

.Student Data/Sequence : > n 7in2 Mmvd v SEQUENCE n nX ymow nys -

SEQUENCE ) 79195 2y Y07 91N95 DY I8NY : NHDIND NDONND DN DNN YWY -
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START 5y 3ny .ommaw SEQUENCE n ow »in nno»w 7on2) (ACQUISITION
WAITING nymnn w9mn m>»nmna mpatno 1112 .70 MNNN2 NMINIIN INNRD 1Py

NOPHPN 1D T P> v FOR TRIGGER
CALIBRATION REVIEW 71 105 npvImvon momnnn N8N o»o INND -

NOMN2 99N YD MY SO 99 XM NYNY MR NNo»y Jona .METHOD 7na
TONIY NMIVAN HY TITHN DY 112y .PVITIVD

RN NoNT HY N IMILVMID MW -

%9 Dy NN 1o Haph vy CALIBRATION REVIEW qonav yavnn natwya -
AN NM2VIAV P SV NVLVY

» W .REPORT by y1ayy METHOD 7ynn CUSTOM REPORT 7Y yox -
ooy Hv NN oxya My — ESTD CONCENTRATION : owa N1y wam nHava
955 55 mmipy REPORT 5 9>01n5 119 )0 195 .5150 970D OXNN2 2w N avnnny
alalla|

2 P57 NINIIN T2

MNNVMID TINH WNHI DY 11DV HINVXIN PPION DY MNON NN VN N
MR OTPN I R, E

SV 219910 HINK NNXY 1DV OIS0 NNMIN DY MVICIDIND MNON NN AWN .2
ININN NN THIY NT OXD .R -y E MDmn Sv mn1novmon TIinn PIooN
5%? WY

Organic Components in the “Rogan” Tab

NH’?J\ b - ]
S i ST
OH |

Acetaminophen

(Paracetamol) D-Propoxyphene Caffeine
hydrochloride
Hﬂx&éﬂ 0_on
ﬂﬁro\@ OH
Acetylsalicylic Salicylic Acid

acid (Aspirin)
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1PNOP IV N299)0V19Y99 AN

50/50 V/V methanol/water :ny) nixa
27110 N9 HPIYP1IAPA 5 : DD

57 20 N9 PN

NPN MDD
PRIP : DININ

NP DIVI NN/NOP ,PINN NPYN NP NN ,Nap
NOWYN NP NN ,N9PA PRIP DY 11DMN NY AP nwnwn noon Minoa HPLC :ypy
VINIY .IIVMIDINIVPAD NVIW NPMIND NP NN NI PNRIP NYIAPY dPNNONN
10D , 0NN DMNMIND PRI DY NIV NPNN NTION IWIRD THPIIN MIOIMLVNINOA
MYNN 5 PonD ¥ .NON MRPYNI DOXR¥MIN NI, tannic acid, caffeic acid
NN PONY v ,q90102 .91 97 mon TNY HPLC — 5 9o prop Hv npvmvo
MNINVMION TN .HPLC -5 op i |, 7unna 9201w 195 Inm NopN MNPYN
NN9Y DN AP N0 TONNAY NNINA .DYPYAN YNV LTF ,PNWN T NN DYYIPN

STND TTNRY DXPOAN YNV PN TN WYY 9120 tr ,Doy1ap DIINWI NANYAN
YRNYNDY ,0ITIVDN MDD MY (PRIPN 11T T PPN NOW) Y1 93 N9 1)
DONYN MNPYWNI PROPN 1127 NYIPY 11

CHs

caffeine
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:NDNN TONN
-5 i asp 50/50 V/V methanol/water ©1115>7 ©ndY nyan NINaN NN Wap

.Iml/min
MDNHNN NN PPN DIV, IW DIDIAN IPY T IPWN MPYO NOIWNN NYINY 11NN

MINPYNI PNOP .N

:TINA TIT2 NPWNRN MINNDNT NN 1IN

NOPN NNONTA I 1 -2 (NP TH NTTNIIN) NIPOTAIVPY :1PNROP IV NP ,NoP
TV INNIM NPYY NIDIDTAI0I ,0OPPII DD D71 50 5197010 .97 100 N9 DO
N932 515 P12P2aY NPMND 1IAYN,ITHN NNVINNLY DIDN NN P .INDN NONNY
.DPPNN DM IOWM 971100

N9 DY (PPPYN 9210 RD) TNNX PIPWN NN DY NIPOTIDPY :PROP VI NN NN
TV MPT 20 D INPNIN NYY 1D 10D ,DOPPIN D9 Y71 50 519010 ,91 100
N932 D15 P12PaS NN YPAYN ,ITNN NINVINNVY DIDN NN NP .PRIPN NNND
.DPPNN DM INOWM 971100

NN D715.0 1 NOPN NOMNNN D7) 5.0 NV YPAYN DN 50 N DD >PI1apa IND
2INN00 TNN PN LPRIPI MV MINONT

MNP TV TIT (DN KD PRAP Y0 OINNN NN ,NOP) MINDNTN NN N
RVa)iva!

VNN, NYY TP2IDTLIDI ,INNN DI N9IP LYY 1AV $ NN APYN ,NNP

TIT 0 . PI1IPAY 2591901 TN NNVINNLY 1IP .CO, NpNIND M»TYa
0N ONIPIN VI

(25mg/100ml ) y89p YY NY1IVO NN NN .2

DY DONN NONNN DINAN DN NN IPAVN D71D10.0 N9 HPI>p1apa 5 ind .1

: PNIPN

P12 952 PRIPN 11D NN VN .OPPIINND DNAIIPY TV IOYN D1 1,2,3,4,5
INNPY TIT NN NINON NN I, NINNPY NPOLITIVDN MOIINN NPITN MY .2
DIMIN NPIRY NTIAYA IIRYI XOW INTN INDIN NANNY 29 1YW .MpT wnn Jund
.DMTIP OMONIN
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NPN DI NI D) MNMIVMIION NN NV NVITIVON NOINNN NNX DI PPN .3
ANNDYY MDD N M D XTI w1 50-80ul Sw nara nyn

WN) £ NAY PN DMV YXINND YN PRIPD MIDIVNIND DIN TN NN DNNSNY INND
DOPNL D),V 9N

ININVINIION DR IDATN PITAY DIMNYHN DNXRY MOMNINNN NNX DI 1PN )

: 999N 9I19%V
JPRIPY THOY MIRPWNN MNINVNITOL XOYW NN VAP PRIPN DY PAYNN 1IY TINN
AP TV NINDNTA PROP DY DIPY9N NI NN 1AVN

NINN IRWY mg/ml MRy M Nopd Mg/gr MR PROPN NI NN 1AWN

: D90 MYNY

TPROPY OMPNINN NYDAY DX PONN 0NN .1

TPRAP NYIIAPY NIAN NIND MNP DOWNNUN TN .2

NNMN (INLY TINH KY) PRIP HY NOWN N2 TINKD DD DIPY NNIPY N2 DRN .3
117 DI MPITH NINSIN NINN

27200 1TPRIP NYIAPY DN PONN MNP WHNYND JN DN .4
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Atomic Absorption

NI

IN IVINON 20970 DY HIMONY TPMND NYIAPY NPDY02 NPANOL NN MIMLN NYDA
VN NOWYN NN VYN 2N 19N WHWN PUINN .MINIVN 1NN DOVININ
PN/ NPXIDY MPPTa

P90 MHYvVN

Atomic Absorption — nmvNX NYH HY PYINN MION .N
NPMON MP>T1 .2
NYMNI MP>T2 )

11299 N”Y1 NIIYY MYIHT

PORN NYTN PYINN DWON DY YT NPNIN PO DMI0N NIAD DOVITIVDN DY .1
NN NIVPAD) NMIXIN PN MXXIN ONPMD 0OV D¥IVNNN MOID NN DO
(O0»Mn>

.MDMINN NION TONN NN VI W .2

:IN VY9 PNONN DY OV DV DD .3

M7 NANN NNN I MINNIN -

APONN Y NNONI MY MIONYI MANWN -

10901 N1T NIIYT MYI9Y

.DMDNN MXXIM DXNWNN TONN NX DIV .1

LDNNNND 1N TN OITI NN ,D2IPOIN DRIV DI NIR POIND W MXRNIND DI .2
0NN MHIYN 22)D NPND NNIPODN DIWID W PO DD .3

JINNIN 21 NPIND GOND) ,MINION MNIN? 27OPW 1NTINID v .4
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Y9190 1990 NN MPT12 — /N PN

TPNILNRN NINN DY NVIZA DIVPAD NYIAP .N
N2NY2 DXVINON DY NVIYI DIVPAD NYIAP .2
YTO0N NP DY VODID ) NYOVN )

oVO 9N NODN LT
T8N 192 DIPINY IPVIRN PP OIPMI NN RTN JPPVEN/PNIN NANDA WHNYN )1PON2
oyN NIANDN O NDRY DX POTN .(NIOND DNNN NINNN 192) WINN IR IPPVNN NOANY
MONN 5 PN DY MIN9D) PYOINN

SNIVND N99990 Y NVIYS BYIVPOD NYAD N
DY NVIYH DYIVPAD HY NTITHN YN PYWINI NVIIDMNM IR NPHR NION TNNY

Fe, Co, Ni, Mn, Cu, :D>Nan DVINON YW 1YY MNP NIND TWUN ,TIIVND NN

DYY NYITNN DTINPD NN DY ,1IPOIN NIWNN DY VIVIY DY NDNY NX11Y v .Cr,

.D»NNI I8N DAY NIVPAD
YY) DN DXVIOND NYY TINND (TNINIAD) TAN VINON DY NVID MNP NYIDY DM
-2 NNHN OINON DD TAN OIOINN NVIDON P NN NNT DINKRD DXVINONRN NYNN

NN 97N IWAN) NI NTIAY IPD (NTIayN MW 19onn 11900 1) Cookbook

20 902 Cookbook -nn 0r0vINvY D97 .(DYIVPIDN YV DNDN DINN
N OND 770D110MINN MINDITY NN IPTON AN MIYN DN NONN NNN DOV IDNY
1079010 DMPY DIIINN ONN 1PN

$99W9NN NYYINY MY MNND

DY NNV TN NY IINID) DY NOYANN NI DY NXND YT DY PWINN NX Dyan .1
120D ) NDNRY NOYIN NTND W .00 INAND NN (NPIVN NNINN T PYOINN
WY MIYAN NNMP DI NN NTIAYN MVLOY DY N0 MDA DY) PWINN -
N0 MOV YHNYN 1PDNI .NYTN NTIAY NOOVY

“SpectrAA” by Double Click n¥'n5 7y nyomnd awnna 0o .2
(Worksheet) N2> ow 10 nnow qonay ,“new” 191n2 ,“worksheet” by xnb .3

ON ,ownY .(“Samples” N¥aWN) YNIO NNV MINOINTN 190D (“Name” nyawni)
STOVW MINDNTN 900 INT IR DY MNMIPN NIVYYN D2 NYIN DY MINHDNT 10 o W

NN PRYND ONTI 199 TUNNA MNXDNT I19010 NN DNNY IR POINY ) .OK xnd
Neplaiviviale @iVin
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Fe, Co, Ni, Mn, Cu, Cr : o>xan oovinonn TN 9N “Add methods™ Sy xn> .4
DY NYIN VINAD NIIRNNN NVIVN NN 2AWNNN DY 1719010 NIM2 1 19 .OK ynd
.12 DNV YNIAD TOY PYWIY .NINIY VININD
owvw Ny (Next by n¥Nd »y) 97 Pa Hayn P, “Edit methods" Sy \n> .5
11N DMWY DMIVNIN OIYIT)

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 1) NINNN A8 NN -
DN PIYN NI DY THY .NINIY VINIRN NN NDINN NINN N2 .MM DY IND NN
21201 IWIND N3N IY NINIY NINND DY WIASN NIV T NIPIY MIONNY 13991 NN

0NN NN PVIIN

515 NPy (“Notes” -1) NVYY/NYHa "MP MXIY Yo “Cookbook” 971 Tna .6
NINAY VINON DY NVIVAN NP NN NI12ANNA DIV (“Graph” -2) Dapd MININ NNRY
APONN TVNNY

OK XN2Y NPYT25 Y115 XIP DOWATI DMIVNID NIV NN .7

NPYTNO NPIVW NND 1NN .NTaYN Ton NNy - "Analysis”: 5 ymyonn tabn by xnb .8
NN NV 29D NPT NNV XTN .NINNND

— N>IP) NVXY NN YpIANN TN 1Y ToN NN — awnn1a “Optimize” Sy XY .8 .9

NNN NV P NHMP) OK ¥ND .11PSNILIIN ND MVYY THNIIY (VINON
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ANND MANNN DY NVLIVN PN AN NN NIV YPIANND TN 1Y TON WM 1PN .a
MNP MIAPOY (NN DY WIANN NONY TD IO NN TWUND 1N NOWO NYN* 72D) 1727
(DTN NI DY 2WNNNN VYO MIYON PR) 2awnna OK NN ,9yann DX o1 Hv
SV INVIVIN NYY ,NNNY NOT NN ,TONN DY PV Ty AP NYND NN .
2209 11%)) NMINN HNNNA DMINY D¥NNON MY HYW 120 T DY IPMLVND NININ
DINNNN XYY PYPN TINYM DTN .2VNNI OYDIOPN NNMP YIAPNVY T2 ,(001D NvAa
JPSDVN MYYY Tunm “Rescale” \no

SCancel” §no “Optimize” 70n2 .OK xn5 .4
N MDY WANN XN DY NOIN TNN TITHD MNONI L, NANDNY XITY INNRD .0
NYDIN) DANINND DMNP OY DI0Y PINN 1AW DIVIIN NN OPN .DIVIIN MYNNNI WIANN
YPNWD YANN DY MDY DX0ION DX DPNY YW LIYIANN YNNONA (MPOYN NN
MY DY DIRNNIN) DXNND MY DY ND T DY .Iyann YV PTon DY 99N D00
P IN DPRY NDI 2120 DT CIVN TINA TAX NN, INNDY TSN PYINN YV NIPan

“Target : 02180 OMP OY 2NOYN 13992 71P7 NN DNIY TD NYAN XN NN N

L INPNY NOIND NN NN .IYIANN TN D5 Area”

DINNN NIN P10 NIMNN DY NV DVPID NYAP PO NI TNNY .\ .10

”Wavelength 2 902y 700N Sy MYoyn nNwa “Instrument” Sy NNY HYONDOINDN

.OK xn5 ,(Np>aon m7Pnm Np>Ion DINN) DXWATIN DVNI9 1N .Scan”™

ON DXVN N NN MDY wpann 0 1av “Analysis Checklist” qon yoy .a
ANMNX M5 7NN PR NANY NPYTH XYW Non) OK ¥No —yann

STONN DY PDY PR T8 IONA (MPT 3 — 1) ONILVPIL NHIAPY 1NN .N .11

MND I Nows nmxa) oy Double Click  nxond »ry iy On D>1nd o .a

APTIPN MNP
N9YWN) 720y YV OHNNPY NN DY NNNY MY NHNN YV DNDN DINN DTHNY 11 L)

P I8N “Zoom” IN9D DY NNND MUY I NDTIN DVIAY (NIND NN NDOWNN ITI)
PN NN

DYIVPAD YAPY TN LY (XY NNNN HNNDY T8N) “Autoscale” Dy YINDS waN 1
NN TN ,NPYI0N NX DMDY PYINNY NN P YNINN 1T 1DV NIV INY NI
(“Autoscale” 2812 X2 197 N7IN2 DVPD DITND

2N TN NN MNXIY WX DIVPODN PN MNYDD NTIPIA 12Dy DY WIAXN DN .N
M ANPNI
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Dy DMLPADN NINA NYND 7Y DVPAD DY DITN Yap “Analysis" 915 N .12

NVYYAN NP DY DI NN NN DIDITNN DY DIV .Print -2 n7N2) 125y YW 113> NNad
MP NN MNXID TN DY DIVPIDN HY DTN DINNX DTN .TIMOND NIVNN DY
(P ©OWND ¥ 009N DY DHN PININY 2D DY) .20 1N NINNN DY NVIDIN

oy Tow Worksheet nx 910v NN 70N NOYNYN MW NIwa “Filing” by xnd .13
NI MDD DX YN0 19 TN PYay - “Close” \NY Nt NN “Save” Dy N8 no >
NaNY3 DYVININ YV NVIYO DIIVPOD NYaP .a

6 ppm 272 Cay 7NN Y5 2 ppm v>7a K, Na, Li nYHnn nox navvn on -
95 5w Stock MmN TMwad .(nonn v 1 liter -5 vandN Sw 1 mg »n 1 ppm wNd)

.1000 ppm 1572 DXVININRIN THN
.DMMPY NN YNIY ¥ IR ,OTIPN PYOI NNIT MDIWIN ITO -

(“Name” nsawna) x1pY 0w 1N NNOY 0N, “new’” 101n2 ,“worksheet” by ¥n> .1
(“Samples” N¥awn) YNID TNV MNRDNTN 190D
.Koidna 9nay “Add methods™ Yy xnb .2

owvw Ny (Next by n¥Nd »ry) 097 Pa Yayn P, “Edit methods" by > .3
11N DMWY DMIVNIN OIVIT)
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

NNNY S NPy (“Notes” -2) ny’va »Mp MR Yon “Cookbook” 971 Tvna .4
(“Graph” -2) HYapb N
.OK YN ©waT) ©0V1999 NIV OINN L5

SControl” 9719 0y “Edit Sequence Parametrs...” 71990 5y X\nY N .6

: Delay Tube Tube
| Worksheet Method N Clean Condition

Calibration
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-1 9N2 YNY NYwHa [ “Start with” -5 nnnmn NN DY N¥ND NN NNV ToNa .a
.OK ¥nY .“Solution”

MYP NMINDNTN NTTH NYNN MY Pwonn MY 9710 nyap Start with nbys -
:DMIVON YIIN

N DY, PNN NDRY MHNNY DIND) DIVKN Pwonn y¥> NHNnna - Calibration (x
DM N MMIP DNYI) DIPXR NOHNN MY wpa (“Instrument Zero” NNIP)

PN (MONY NPLITIVD MONPN TINN) DPD NMIPY NINYI M PYINN L(DXPPNN
DTTIN TNXD MNNDNT MOMIN DIOND THN WP NYIINN

MY NNIP DIVN PYOINN YN N NN M NIpna — (Calibration Zero) Cal Zero (2
MNDIT DY MITTHY NIPY NP DIDNRN NOMIN TITHD WP, 1NN NDNRY
MONINN NNNX DX YTNND TITHY THNID NN DD NmpY 125 NH»p DN - Reslope (
— DNIPN DIDONND PYINND DN IND D) T TPNIND WHNWND VAN NPVLITIVON
NPVLITIVON MVHNNN NNX NN DNONY YPD , DIPN NOMN T, Instrument Zero
INONT DV MITTHD NAY MY OIINKY DWTN NTITN TNND

NNY Y INRIP DONY NON YD Nmipy awnnn 2> 8O Nt NIpna - Solution (7
INRINT NTTHD MPY NI PN

IPYOSN YW D172 NND .NTIAYN Ton NNY> - "Analysis” (5 ymonn tabn Yy ynb .7
MNNY NN DY NPV 5 — 3 HY NOIX NNND MY NAND NPOTNY TIATHI NIPY VNN

NANONY Y21 95 DOXPPIVI DM NDRY RTN .NAND NIINND ITIOW PYINN DV INNDY TN
T2y

TNNIIY NV NNIAD YpanNn TN Y ToN Yo - “Optimize” N Yy X\NY N .8
N25 TN PR DNXR NVIY P NYPY NYON) OK §ND — MSHMVIIN NY Y8ID

ON DXVN MM WMIPY wpann TN v “Analysis Checklist” on oy nna A
PRY NPON) OK ¥N5 — 2 230 IN 1 2895 MINNN DY NV TT PAYND INA WANN
(N MD22 NN TIVIN XY 1D DN AVNNNN DIDN NIDIT VIAPY MIVON

SOptimize Signal” 711195 \nY ("Flame Optimization”) NNavw 70101 .X .9

(DAN M12>202 NPND NN NNIP) TONN DY NRIP NJAPY 1NNN .2
SPIND MNSIMN IRV NONNN PIAPAN YN DX NOMIN RXANY NN NN NI L)

Instrument Zero) .nNMPN DIPNRD MY NNd \Nnn L “Inst. Zero” YNS avnnn Tona
(NIND NINS NN DY NYYI TN
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7Yy - “Present Top Standard for...” Tonn oy - “Emission Setup” Sy xno .8 .10

T NP NYNNY 1NN .OK XNY .monv NN DY 712pa TIND N8N NN DIONY
STONRN SV NHNN 21)N PONA DIVVLDN NNV 25 OO .TONN DY DIND

NOT) DN MY AN IX NDMIN NIADY NPXY NNNHD NHPINNN 1T 12105 NI .4
OO0 PN NP DAPD YT (NDHN DY NNV ANP DY NVIWY

YIN 921NN 99198 NHYNY NNAYY XY 979 793990 MY 1T N 22909 19pnY YI

LOK NNY 991301
SCancel” 0o ,wapw “Optimize” 7003 .)

N2 1DINA ,TONI IPOYN NNVa “Instrument” NAD )PONN NI TNSD N .11

MM NPION DINN) DXWIT) DMIVNIY N WPy Tona — “Wavelength Scan”
OK xnY .(npron

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

SPNND IMNY TINPN PRYNY Poy— “Prepare for Instrument Zero” 700N oy A
.OK xnb

TIN2 NN NN 00N — “Present Solution Sample 0017 700N 99 1% NN )

.NVYAN OMVPAD NYAPY 1NN .“Read” xndY MdNHY NOMIN

MP DY DPMIGDN DIIIWN DX NMINID YT OTIPN NONN DY 12 Pyo Dy MmN .12
TIY XTN (TMIVND NINNN DY NV DINVPID NYAP) DXVINONN DI DY NVIYAN
2IPDNN NVIDAN DINVPODA P29 DI NNN

.NVYDON DINVPAD DY ©ITN DAP .13

oy Tow Worksheet nx 791m0w nnow o0y ndynon nv nnva “Filing” by xnb .14
N2 MDMNN DR YN 10 TN YWY - “Close” XnY N INK “Save” DSy nyono »

21725 210 1IN DXVINYN NN 20N .DXVINDNN DY NVIVAN MNP MNNWD ONPNN .15
YOIN NVIYI DN NVIVON NVLIVA

)P0 N NYAD YY VODID P NYOVN .)

Atomic spectrometric methods are relative methods. The signal produced by the
sample solutions are compared to the signal caused by the reference solutions. If
the samples and references are behaving differently during the measurements,

interferences will be seen. Interferences in the flame AA techniques may be
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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% 5w p1vo MoNn TMvIY -
;DY TMVYD
50ml Sv n 1 opiapa (a L5000l - 10ul Hv oV (N

(PN NPT N9 DN NHAV PINY ¥) NINAN MONN 197 -
DYPPN DM — DN (1

Ca®* 4ppm — nnop (2

Ca”*" 4ppm + PO, 20ppm — nxop (3

La 0.1% + PO, 20ppm — 019N (4

La 0.1% + PO, 20ppm + Ca** 4ppm — nxop (5

La 0.1% + Ca®* 4ppm -nxnp (6
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: DMWY DIYINN 1 DI IR ,DTIPN MDY NNIT 2IWNNN PYINN DY MDWIN IT0 -

N¥IVNI) NDIPY DY N NNV ToN [ “new” 1na [ “worksheet” by \Nnb .1

— 5 7INY YWY NPNY TN MINNDNT 19DD) Y8ID THNIIY MNDNTN 1900 (““Name”

OK XN .(“Samples” nxawn) (AN 517 1990 NNIAY INTD
.OK ¥n5 .Ca-29n21) “Add methods™ by \n> .2

owvw Ny (Next by n¥Nd »y) 097 Pa Yayn P, “Edit methods" by > .3

: 10D OV DXIVNIN] OIVIT)
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 NINN HY WIANN XDV TD T IAVNY NOWN HN -

or5 npy (“Notes” -1) NVWA/NYSa NP MK 90N “Cookbook” 971 Tna .4
(“Graph” -2) YapY MNIN NNRY

.OK ¥nY ©w71 DM0UNI9 NIV MINNK LS

N Sy NNY XNY “Control” 97 7yn2y “Edit Sequence Parameters...” \nY .8 .6
S“Cal Zero” -19n2a yoynw nndwan Tina Start with -5 nnnn

.Stop -2y At End -5 nnmnn 0w by 18N XN 190 KD LA
(N ,DIMIVAN VDY MN»P .NPXTA DYDOWI PYINN YN N NYDIP N NDwo -

.Stop ( ,npoan — Pause (2 ,mxan Mip> 7122 dwonn v — Continue

Delay Tube Tube
Waorksheet Method min Clean Condition Start with

?Calibration V3 Continu @

ERAEA e i et ‘Calibration Continue
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“Sequence 7IN2 .(“Options” W) “Next” Sy n¥nY »y “Options” — NI T2 NIY .)
902 NANY MY XY PYoInd yp M “Leave Flame On Yy “V” yno Completion”
89N NPOYT NINND PYINN PRY NPYTAN NDIAY G710 IMND 1ID 19 10D .M PTIN
.OK xn5

(CAL ZERO> 1103)0°pP1t0 DM XYY MmN mnw 130 -"Labels™ : tabn by xnb.7
DTN DMNIN YD) ONNI D1D,1PDNNL DN OMOPIN MNY

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

.OK xno nvow 71INaY wpann 7013w 7omn1a - “Optimize” N\NY .NX .9

Sy NVSVN T A5 wpann TN 1avAnalysis checklist Jonn wayy nNa A
JIUYI 925 WOR M) OK NNY - 9y2nn DX 031N MDY PrT1a9) 717 A8nD mMINNN

LDTIPN MONNN NPOYIT NIRWI NANDY DTIP T N2
PNO PYONN MNNNN I LCTONND DY P TV DNP DYDY NN D

TPSVLVNIN WY “Optimize Lamp” NNY ()70 H¥ D3N TIX INIPY NOVMIIOIMNNAI

(NN PNNNA DXNNY DIINNAD NV DY 212D 77Y) TPMILRN NINNN DY
PTH0 MNONA NIANON DX POTN .1

TPONN NN RN .TONN DY NP YN 1M “Optimize Signal” XD Ny »INX .0

DINY NN “Inst. Zero” NNDY DPPIVNN DNN TINND IYIANN OX NN NIANY
NP

OMYOPN NNIP DAPY NN 4 ppMm YO NDMNIN DY P12PA TINY NPXN NN ©ION )
DN T O (PITH MNONI IMYNXIN DY) PYINI 1PPVSNND NN DD MY
NDNNN NIIRY AP Y NV (NMPXT NNNN)

.DPPRN DAY MK DI NDNHNNN NN NN XN, 0K ¥n5 N .10
SCancel” §no “Optimize” 7on1 .4
Dy N2 WYy Jon “Select” MNAd DY NND ,0IN2 MM XD MNHONTH ON .11

SV NXAWN DY 725y DY YONNIY 1IN DY NXND) Tow MnNTH NN (Marker) 7pany
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(98981 MY m5D) “Stop”
LSelect” 9195 Y MW NNOXND 7Y 1M DODNN HY NNTIPN TIXNNMNPY NN -
o 21712 "Analysis Checklist” qona .“Start” 0D 00N NONNN TN N .12

NNINY PYY — “Prepare for Instrument Zero” 010 nHapd ynnn .OK xn 0NN
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NP DION TNXD) PNND MND MK PRYND DPPRN DD TINN N8N NN
NN MDY NN Monnvs .CAL ZEROY yom mnm .OK xnY — (pvonn

.DOPPNN DM NPNYNN NN ©NONY W ,NVn asnn nnva CAL ZEROS
D)) TOV NIVYNRIN NOINN DY P1APA TIND NPXN NN DIIN) DINNRN DYDY \NHNN LA

DDTIN TNNY (DON D1 — DXPPNN

“Present Solution Sample 001 —MD»HNN INY NN DIOND AWNNTN YR NTIINN L)
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SUNCAL” 2o

.OK ¥n5 — qxa% 9wonm “Autorun Completed” 7000 w9 n1HN OYD1 .13
17w “Options” Sy YNO MNHDNTN DY MNIWNI NYHIN 19y NN MINIY > .14
.Show in ABS/Intensity -2y Worksheet -2 902 y9ynw nnowaa) 7onn Sy mydyn
-1 9Ny “Reports” 9m95 by ¥nY Tow Worksheet -n nx m730) nnww »INX .15
DLVMI yap “Settings” 97 TINA .0»nYa Next \nd .nowan Tinn 1o Worksheet
nYdpPY NN “Print Report” ¥NY Nt »nxy oyon Ty Next §nY .noaT1na woavy

NN MONY Nay “Close” ¥nY vaT1N
DNV G0N NN NN XIN ,NIRNINDND DINIIN DIPNY DTN -

: MININ MORWN DY NIY

WY )TION 11D NYIP DY LIDION WAVN TN (1

10NMION PPN NN (2

NN ODAN ,OWND YO 1D MONND NYIAPD ONPIN DY NMYION DNNNY N2 TN (3
MR MOLIVA

WYTH INPHPON NIODNH DY NIPNIA D) DIXRNNI 3 PYDI DNYSNY PNINON DN (4
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:1 0292 HYININ ) N9 Hyap .3

:TININ MOMN oY Py .1000 ppm 15292 nwiny bv Stock nomn nmvay -
DYPPII DN — DIPN (1

Cu 1.0, 2.0, 4.0, 5.0 ppm ¥ 11272 MOMN YIIX (2

(T2 1 Yy 191) DOV NOINN (3

(“Name” nsawna) NP DY N NNV ToN ,“new’” 101N ,“worksheet” by ¥no .1
MPTN DX PITAY TD MNONT 4 — 3 NNAD PTY ) Y8ID THNIIY MNONTN 900
(Samples 2 mHY553 YX 515 90 M TH) .OK ¥no .(“Samples™ nxawvn) (1Pwonn
.OK xnY .Cu -2 902y “Add methods™ 5y \nb .2

oww Nwy (Next by nxnd »y) 097 Pa Hayn M “Edit methods" Sy xn> .3
SN0 DY DIVNINL 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 NINY T TN NN D -

Page “Standards”:

a) “Standards” — Enter Standard Concentrations

DY DO (DMOND) NNYY .MONY DOXVITIVDN DY DM DNIOND PYY PYIY -

v .YTN TIY NDIDM LITIVD S Ty Yy Double Click nx'nd >7y Y0 DXV ITIVY
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o5 npy (“Notes” -1) NVYA/NYSa MNP MK 90N “Cookbook” 971 Tna .4
(“Graph” -2) 5apY MNIN NNRY

P10 1Y XY .OK ¥nD DOwAT) D01N99 NNIY MINKX .5
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N Sy NNY XNY “Control” 97 7in2y “Edit Sequence Parameters...” \nY N .6
.Calibration -19n2a y9ynw n>wan TIna Start with -5 nnnn
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TOOMOPN NP YAPY NOI 4 pPpm  NYINY NDMIN DY P12P2 TINY NPNN NN ©ION )
NRY AP DY NOUNWYN NPXY NNNND PN PYINI IPVIN NN DD Y
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.DYPPIN DX DY PIAPA TINY NPXN NN DIDN DIPNN DYDY 1NN .a

N NVND PPN NYAVI— NMIVYNT VITIVD NDMIN DIONY AWNNN WP NT NN )
1702 ©VITIVD MDINHN DNONY YY) .NNNY D312 DIXVITHIVDN MNY NX NMINY
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-1 9Ny “Reports” 71m95 by ¥nY 7ow Worksheet -n nx m730) nnww »INX .14
D>VNI9 ¥ap “Settings” 97T TiN2 .0»nya Next xno . wan N Tovw Worksheet
: DTN IWOPY

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

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

“Close” ¥n> o710 NY2PY NN “Print Report” NNY N3 NN oyan Ty Next yn>
N2 NN NI
DINDD 5191 91 ORN .DTTHN NRDY TIVN .0OYI) NN NYINID 1T X NNT

DINY TYTRD 77T van L(detection limit) neind 9>wonn Sv N1 1N 90 AR TYND NI

1NV 0 )02

SY HNNPY T8N DYTR N9 DY N¥NY 7y NANDN NN N3 PO NHNMOY NN L1
P M YTOW PYONN
QPPOSN DV 192 N .2

Aawnna “Exit” §nd .3
INYYOT 1N DY NNNYD M7y PYINN NN NAD ..4
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-2 Pon
12122 NYIN YTY0 DV NYODA DY 1INN/ANNNN DN NYavn X

NPMNI NPVIN MP>T2 .2
DV NOT DY (DN NPYP) 112702 )PON NI NI e
Standard Addition nvIwa YTV N2 POUNR IO NYIAP @

Centrum Multi-Vitamins ny»Yava ypon mnd nydap e

NANYA NYINN YD Y NYIYA HY 91NN/189NH1 DN NYIYN
:INRIAN MONDNN NIN DN

DXPPIN DN
.DPPM YO NOMIN

.Sppm nvHiN) No NN

: DOV DWNN XD DI TN ,OTIPN MDY NNIT VNN PWINTD DY MW ITO -
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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

10N NI DY WIANN NNV T N AYNY NOVN HN -

5y Py (“Notes” -2) NV»Ya/nNyva »Mp MINID Yoy “Cookbook” 97 702 .4

(“Graph” -2) 52p5 MNN NNNY
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v oy NNY NNY “Control” 91 7Ny “Edit Sequence Parameters...” XN .X .6
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b) “Calibration Mode” — Concentration

2PY RDD DNMIX INYD 120 ,NPOLITIVD MDIIN DY D3I NIV TNN PN N3 PONI -
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LOK NNY .02 M) POVRD 1)

89



DY PAPAN NN NN X XN — “Remove Standard” Tonn 9y Nt »MINN .a
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b) "Lamp Current "- according to recommended current writen on the lamp base

70D DNN DY WIAND NIODVY T DT NN 2NDY MHOVH NY -

Page “Standards”:

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

1

2

3

4

5. Folic acid (as Folacin) 400 mcg

6. Vitamin B; (as Thiamine mononitrate) 1.5 mg
7. Vitamin B, (Riboflavin) 1.7 mg
8. Niacinamide 20 mg

9. Vitamin Bg (as pyridoxine hydrochloride) 2 mg

10. Vitamin By, (cyanocobalamine) 6 mcg

11. Vitamin D3 (Cholecalciferol) 400 lu

12. Biotin 30 mcg

13. Pantothenic acid (as Calcium pantothenate) 10 mg
14. Vitamin K, (as Phytonadione) 25 mcg

15. Calcium (as dibasic calcium phosphate) 162 mg
16. Phosphorus (as dibasic calcium phosphate) 109 mg
17. lodine (as potassium iodine) 150 mcg

18. Iron (as ferrous fumarate) 18 mg

19. Magnesium (as magnesium oxide) 100 mg

20. Copper (as cupric oxide) 2 mg

21. Zinc (as zinc oxide) 15 mg

22. Manganese (as manganese sulfate) 2 mg

23. Chromium (as chromium chloride) 120 mcg

24. Molybdenum (as sodium molybdate) 75 mcg

926



25. Selenium (as sodium selenate) 20 mcg
26. Silicium (as sodium silicate) 2 mcg

27. Stannum (as stannum chloride) 10 mcg
28. Vanadium (as sodium vanadate) 10 mcg
29. Nickel (as nickel sulfate) 5 mcg

30. Tin 10 mcg
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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  Slitwidth  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

104

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.
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Magnesium
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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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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

ABSORBANCE
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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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