YTBEPX/IAIO

Pextop ®I'BOY BIIO «/larecranckuii
rOCYAapCTBEHHBIH YHHBEPCUTET

P OLECER T [ \ l\ [ ‘

SRR A

b 9
e 4y,
b WABE e o \
W\\\\,\A\\B.Pcu,d. p >
3 N

RN ‘
(eS8 (LAY M.X. PabananoB

| % 2014r.

X

METOJIMKA ATOMHO-ABCOPBLIMOHHOI'O MAPT"AHIIA B I[TPHUPOIHBIX
OBBEKTAX A TAKXKE B KOHLIUEHTPATAX TTOCJIE IECOPBLIMU C
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BbICOKOTOYHOM ATOMHO-ABCOPBIIMOHHOM CITEKTPOMETPE C
NCTOYHMKOM M3JIYYEHUA HETIPEPBIBHOT'O CITEKTPA
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JIng mOArOTOBKM IpagyHpOBOYHBIX PACTBOPOB MOJKHO HCIIOJIB30BAaTh KOMMEPUYECKHE
CTaHJIapTHbIE 0Opa3ibl pacTBOPOB MeTaIOB (00b14HO ¢ KoHIeHTpatueit 100 wim 1000 mxr/vin)
WA TOTOBUTH TOJIOBHBIE TI'PAJyMPOBOYHBIE PACTBOPBI CAMOCTOSITEILHO HEMOCPEJICTBEHHO B
nabopaToOpuu € HCIOJIB30BAaHHEM CTAOWJIBHBIX [PH XPAaHEHMH YHCTBIX METAJIOB I
YCTOMYHBBIX MX COEIMHEHUH (OKCHIBI, COJH), KBATH(UKAIIMU HE XYK€ «4.]1.a», ¢ M3BECTHBIM
(WM cHeNManbHO ONpeseIeHHbIM) COJEp)KAaHHEM OCHOBHOro BemiecTBa. cmonb3osanue
BBICOKOYHCTBIX METAJJIOB M UX COCMHEHUIl He 00s13aTelIbHO, TaK KaK TOJIOBHBIE PACTBOPLI IIPU
JOBEIICHUM JI0 paboyMX TIpagyHpOBOYHBIX PACTBOPOB  IOJBEPralOTCs  3HAYUTEILHOMY
pazbasiennio. Ho 1 pacTBOpeHHMs MeTalIoB M HX COCAMHEHHH CJIEAyeT MPUMEHSATH
BBICOKOYHUCTBIE PEAreHThl, PACX0/lyeMble B OOJIBIIMX KOJIHYECTBAX.

ITocne  mpHroTOBIEHMS TOJOBHOTO pacTBOpa MOCIEAYIONMM pa30aBjIeHHEM IOJIyYaeM
KaJIMOpoBOUHbIE PacTBOPHI ¢ KoHueHTparwmeii: 50.0 mxr/n. Kotopsle B nocneayromeM OyayT
pasbasisaTbes aprocomiiepom: 0, 5, 10, 20, 30, 40, S0 Mxr/i1. PacTBopsl 00pa3sos 1 CTaH1apToB
Heo0X0uMO pa3z0aBiATh 1%-i a30THOH KHCIOTOM.

Onpenenenve B oOpa3naXx MOXHO TNPOBOAUTH Ha MPSIMYIO BBOJS IPeABAPHTEILHO
[O/ITOTOBJIEHHBIE MTPOOKI (FOMOIeHHbIE JKHAKUE 00pasibl). [Ipu 3HaueHMsX BbIme abcopOIHu
KaJIMOpPOBOYHOrO CTaHAapTa 00pasiibl pa3daBisoTes st 60J1ee TOYHBIX H3MEPEHHI.



‘contrAA 700 Date: 27.05.2014 12:53
Operator:  Magovedov K.E.

Calibration

Method: Mn 100 mkg/L
Results file:

Mn279

Abs,

0 25 50 5 100
Conc. [ug/L]

Calibration data: Mn279 Date:

R?*(adj.): 0.949107571 Slope:0.02268 Abs./ug/L Char.conc.:0.19226 ug/L/1%A
Method SD: 6.79371 pg/L

y=(a+bx)/((1+cx) a=0.0786145 b=0.0231797 c=0.0063875

Page  1from 1

27.05.2014 12:53

Table Mn279

Type Conc. [ug/L]  Abs. SD RSD/% Abs. Recal. Rem.
Cal-Zero1 0 0.02752 0.00273 9.9

Cal-Std1 25 0.66930 0.19711 29.5

Cal-Std2 50 0.89424 0.00817 0.9

Cal-Std3 75 1.2053 0.01828 1.5

Cal-Std4 100 1.4778 0.01073 0.7

Finished: 27.05.2014 12:53

ASpect CS 1.5.6.0

Analytik Jena
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Operator:  Magovedov K.E.

Method Parameters  Technique: Graphite furnace

Name: Mn 100 mkg/L Version: 3

Created: 19.03.2014 18:49 By operator: Magovedov K.E.

Comment:

Kurban Magomedov
Calibration 0-100 mkg/L

Lines

Line Type Elem. Wavel.[nm] Read time[s] Spectra Group Order
Mn279 Abs Mn 279.4817 5 68 1 2
Graphite Furnace Parameters (Platform)

Mn279

Furnace program

Step Name Temp.[°C] Ramp[°C/s] Hold[s] Time[s] Wash  Add.gas Inj. E/P
1 Drying 80 6 20 26.3 Max Stop

2 Drying 90 3 20 23.3 Max Stop

3 Drying 110 5 10 14.0 Max Stop

4 Pyrolysis 350 50 20 24.8 Max Stop

5 Pyrolysis 1200 300 10 12.8 Max Stop

6 Gas adaption 1200 0 5 5.0 Stop Stop

i Atomize 2000 1500 3 35 Stop Stop

8 Clean 2450 500 4 4.9 Max Stop

Modifier

# Name Vol.[uL] Pos to Sample

1 Pd/Mg(NO3)2 5 89

Enrichment: off

QC stock in tube: off

Sample Transport

Delay time: Os Autosampler:  Yes

Dilution if conc. exceeded: in graphite tube

Wash: Between runs Wash cycles: 2

Evaluation

Line Int. mode BGC mode Spectr.range Eval Pixels BGC fit Perm. Struct.
Mn279 Area with reference 200 3 dynam. off
Calibration

Mode: Standard calibration Std. prep.: by dilution

Stock standards

No. Name Pos Unit

1 Cu 50 2 pg/L
Elements and concentrations: Cu 50;Mn 50

2 HNO3 1 Mg/l
Elements and concentrations: Cu 0;Mn 0

3 Cu 100 3 Mg/l

Elements and concentrations: Cu 100;Mn 100

Calibration Curve Parameters

ASpect CS 1.5.6.0

Analytik Jena
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Operator:  Magovedov K.E.

Page 2from 2

Line Calib. func. Intercept Weighting Check Unit Vol.
Mn279 nonlinear calculate none none ug/L 20
Calibration Table

No.Type Pos %(Stock No., Rec Mn|ug/L]

1 Cal-Zero 1 0(0) REC 0

2 Cal-Std 2 10(1) - 25

3 Cal-Std 2 20(1) REC 50

4 Cal-Std 3 15(3) - 75

5 Cal-Std 3 20(3) - 100

Statistics Parameters

Statistics:: Mean stat. Cl calc..: absolute Confidence level: 95.4%
Repl./sample: 2 Repl./calib.sample: 2 Repl./QC sample: 2
Pre-runs: 0 Grubbs test: off

QCS Parameters

No entries exist

QCC Parameters

RSD/RR% check:  no react. Calib. check:  no react. Recal. check: no react.
Finished: 27.05.2014 12:53

ASpect CS 1.5.6.0

Analytik Jena



