DL in mass units with respect to the surface filter density for iron, is about 5:10"° g, or 4.5 mkg/g, for
strontium it is 4-10™"" g or 0.35 mkg/g.

Reference:

1. A K.Charykin. Mathematics processing of chemical analysis results / L.”Chimiya”. 1984, P.168.
Galina Kovalskaya kovalska@ns.kinetics.nsc. ru.
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TECTUPOBAHHUE AHAJIUTUYECKHUX BO3MOKHOCTEN
IKCHNEPUMEHTAJIbHOH CTAHIIUA POA-CU
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Hucmumym adeprot pusuxu um. I' M. Byoxepa CO PAH, 630090 Hoeocubupck

Merox  peHTreHo)IyOpecUeHTHOro  3MEMEHTHOrO aHamu3a ¢ BO30YKACHHEM
MOHOXPOMAaTH3HPOBAHHEIM CHHXPOTPOHHBIM H3nydeHHem (PDA-CH) wmmeer psan cymecTBeHHBIX
NPEHMYIIECTB NEPEA TPAAHULHMOHHBIME cxeMaMH [1-3]. Bo3MOXHOCTE MONyYeHHsS HH3KHAX TPEAETOB
oOHapyxeHus, paboTsl ¢ MamEIMH MaccaMH IpPOOHI, HM3GMPATETHHOTO BO3GYKACHHA noApobHo
uccnenosansl. Pexxe B paborax paccmartpuBaeTcs MeTponormyeckue xapaxrepHctuku., M coscem
PEAKO ONTUMHM3ALMAA YCIOBHH IPOBEACHHA aHATM3a PACCMATPHBAOTCS AU peanbHoro obbexTa (a He
“obpasua” Boobue). ITpn ompesencHHEIX COYETAHMAX KOHUEHTPALMIA IEMEHTOB ONpeAEITIOIHAM
HCTOYHMKOM HOTPEIMHOCTH MOXeT OpiTh nmporpamma obpaborkm crextpos. B cnyuae POA-CH ma
CTalHIbHOCTb PE3yNBTAaTOB, KpoMe 0OBYHBIX A1t POA ¢axTopos, BIHSET UHKIHYECKOE H3MEHEHHE
MHTEHCHBHOCTH HCTOYHHKA BO30Y:KACHHA U Pasdpoc B MONMOKEHHH OCBEIaeMoit obnactu Ha o6pasme
OTHOCHTE/IBHO MeAnanHOk mockoctd mydka CH npu moBTOpHOH ycraHoBKe MpoGhl H mepecTpoiike
JHEPTHH.

ABTOpaMH TIPOBEJCHO TECTHPOBAHHE AHATHTHYECKMX BO3MONKHOCTEH 9KCIEPHMEHTAIBHOM
cranmun  POA-CH B kommiekce ¢ mpEMeHsemoli mporpammoii  o6paborku CIIEKTPOB.
SkenepamentanbHas cranmas POA-CH na BIITI-3 npencrasnser coboit CHCTEMY, COCTOAIYIO H3 1-
KpucTanpHoOro (maockmit Si 111) Monoxpomatopa u nomynpooamkosoro Si(Li) nerekropa Oxford
Instr. Cranmms pacronoxena Ha pacCTOSHHH 16 M OT TOUKH usnygenus (2 I'sB, 1.7 T). Cucrema
CcTabHH3a|y 00eCIeYUBAET MOCTOSHCTBO BEPTUKAMBHOIO Monosxkerns myaxka CU B npeaenax 18 mxm
(0.0045 1/y).

Ais onpenieneHns BOCHIPOM3BOAMMOCTH PE3Y/IbTATOB AHANTH3A TPOBEAEHHI OKOMO TPHALATH
CepUH H3MEPEHHH KOMMOSHIMH 3CMEHTOB 1O /BA B KOHIEHTpAauHsAX oT 3 g0 12 mxr / oM’
HAHCCCHHBIX HA IUICHKY THNA Synpor TomuunokM 2.5 MkyM. XapakrepHas BeTHUHHA YHCTO HPAGOPHOrO
pasbpoca pesynsTaToB, T.e. OBTOPHOTO M3MEPEHHS OZHOTO H TOFO XKE obpasua B ogHOH H TOH XKe
To4ke, coctasiier or 0.17 o 0.8 npouentos ams map As-Pb u Sr-Zr. CTaHZapTHOE OTKIOHEHHE AIS
TCX K€ Tap 3/ICMCHTOB NPH M3MEPCHUAX B PasHBIX TOYkax obpasua (8 Touek amamerpom 1 mMm B
npeaenax obnactu amametpom 8 mm) cocrasmser or 4.2 o 4.8 npouenta (nmpumep mus As-Pb
npHBeAeH B Tabmuue 1).
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Tabmuua 1
[losTOpsieMOCTs  MPH  HENOABMIKHOM TMoBTOPAEMOCTH MPH TNEPEMELICHHHA TOYKH
TOYKE H3IMepeHus Ha o6pa3ue u3MepenRns Ha obpasie

Tpoba As Pb O6pazenn | ITpoba As Pb O6pazen
CpaBHEHHS CpPAaBHCHHS

apl-1 6 6 apl-1 aplll 6.01 6.02 Apl-1

apl-2 5.97 5.95 apl-1 apl12 6.33 6.33 Apl-1

apl-3 598 5.93 apl-1 | apll3 5.79 5.73 Apl-1

apl-4 5.97 5.95 apl-1 Apll4 6.23 6.07 Apl-1

S,.=0.17% | S;= 0.5 % Apll5 5.85 5.8 Apl-1

Apllé 5.47 3.5 Apl-1

Apl17 5.68 572 Apl-1

Apll18 5.86 5.93 Apl-1

S$=4.7% |S,=44%

Tabnuua 2. PesyanTath onpenesnenus As u Pb npu o6padorke nporpammoii AXIL.

As Pb 22 keV

IMpoba 6 6 (pacu.) O6paszen
(pacu.) CpaBHCHHS

ap66-14 6 6 ap66-14

ap66-11  6.11 5.96 ap66-14

ap66-12 552 5.44 ap66-14

ap66-13  5.63 5:84 ap66-14

ITpoba 6 3 (pacu.) O6pa3zen
(pacu.) CPaBHEHUS

ap63-14  11.1 455 ap66-14

ap63-11 944 4,05 apb6-14

ap63-12 9.1 3.72 ap66-14

ap63-13 10.6 4.29 ap66-14

IMpoba 6 12 (pacu.) OGpaszen
(pacu.) CpaBHEHHS

ap61214  8.85 13,2 ap66-14

ap61211  10.2 15.2 ap66-14

ap61212 10 14.8 ap66-14

ap61213  7.45 11.2 ap66-14

.
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OcoOblii HHTEpec NpeCTaBISeT ONpe/ieieHne Nap 3NEMEHTOB ¢ HaKIagbiBaomumMucs K u L
NMHMAMH. B sTOM ciyuae pasGpoc pesysbTaTOB 3HAYMTENBHO YCHIMBAETCS HeCTabUIBHOCTHIO
npouecca pasaenenus AMHUi nporpammoii o6pabotku criektpa. JJankas cHTyauus HUIKOCTPHpYeTCs
Tabnnuei 2, rie NpuBeieHbl pe3ynbTaThl onpenenenns As # Pb, HaHeceHHBIX B TPEX PazIHUHbIX
KOMIO3HLMAX C COlepxaHHeM ajieMeHTa oT 3 1o 12 mkr / cm® .B kauectse obpasia cpasneHus
MCTIO/Ib30BAH OJIMH M TOT e obpaser (ap66-14) ¢ komnosuuueii 6:6.

s TecTHpOBaHMA CBOWCTB CTAHUMH NPHUMEHHTENBHO K aHanu3y oOBEKTOB, 3HAYHTENBHO
Pa3IHaIoIIMXCs 10 cBoeH npupoze, Gbu1 BoIGpaH cneayiomuil Habop npo6: nousenHsIe CTaHAAPTHI
= CUT-1, CUT-2, CYT-3, cranaaprel ocagounsix nopoa — BHJI-1, CA-1, cepusa cranzapros NIES
(pasnuuHele copra puca, BOJIOC, XJopenna, MaIOCK) W paa Apyrux. Kaskmsiii craHgapt Owut
TIPUTOTOBJICH B BMAE TPEX NapaieNbHbIX Mpo6 M U3MEpeH NMpu dHepruax — 15, 25, 35, 45 keB.
Macca o6pasios cocrasnsia or 30 Mr 10 AecsTKOB MHKPOrpamMm 1 IIEHOK.

[lpuBoasarcs  mosmyueHHBIEMETPONOrHYECKHE XapaKTepUCTHKH M paccMaTpHBAIOTCA
METOAMYECKHE  MOAXOMBI, YYHTHIBAIOWIME KaK XapakTep npoGbl, Tak M cneuuduueckue
Bo3MoxkHocTE CH.
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ANALYTICAL TESTING OF THE EXPERIMENTAL SR-XRF STATION
V.A.Trounova', V.B.Baryshev?, V.I.Kondratyev?, S.V. Trubina'

'Institute of Inorganic Chemistry, SD RAS, Novosibirsk, Russia
’Budker Institute of Nuclear Physics SD RAS, Novosibirsk, Russia

The analytical method of monochromotised Synhrotron Radiation X-Ray Fluorescence (SR-
XRF) spectrometry has a number of essential advantages as compared to the conventional methods
[1-3]. Possibility of obtaining of low detection limits, work with small amounts of specimen,
selective excitation had been studied in detail. The metodological characteristics are rarely
considered. Optimisation of the conditions of analysis procedure for a real object (not “a sample” in
general) is considered extremely seldom at special combinations of element concentration, the
program of spectra processing may be the principal source of error. In SR-XRF, besides the usual
XRF factors the stability of results is influenced by cyclic alteration of intensity of the excitation
source and scatter in the location of the irradiation cross-section on the specimen relatively to the
plane of SR beam at the repeated set of sample and change of energy.

The authors tested analytical capacities of the SR-XRF experimental station combined with
the applied program for spectra processing. The present XRF station using the synchrotron radiation
beam from the VEPP-3 consists of a single-crystal (Si(111)) and an Si(Li) solid-state Oxford Instr.
detector. The station is situated 16m from the point of radiation (2GeV, 1,7T). Stabilisation sistem
provides constant vertical SR beam in the limits of 18mem (0,0045 1/y).

To determine the reproducibility of analysis results, carried out about thirty series of
measurements of the two-element sets with concentration from 2 to 12mcg covering the film of the
Synpor type 2,5mem thick. The characteristic value of net insnrumental scatter of results, i.e.
repeated measurement of the same specimen in the same point is 0,17 - 0,8% for As - Pb and Sr - Zr
pairs. The standard deviation for the same pairs of elements at measurements in different points of
the sample (8 points; d=1mm in the range of d=8mm) is 4,2 - 4,8% (example for the As - Pb is
shown in table 1).
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Table 1

Replicate of measurements on fixed the pound for Replicate of measurements on transfer the
the sample . pound for the sample
Sample As Pb The Sample As Pb The
reference reference
sample sample
apl-1 6 6 apl-1 aplll 6.01 6.02 apl-1
apl-2 5.97 5.95 apl-1 apl12 6.33 6.33 apl-1
apl-3 5.98 5.93 apl-1 apl13 5.79 5.73 apl-1
apl-4 5.97 5.95 apl-1 apl14 6.23 6.07 apl-1
$=017% | S=05% apl15 5.85 5.8 apl-1
apl16 5.47 5.5 apl-1
apl17 5.68 5.72 apl-1
apl18 5.86 593 apl-1
$=47% | S=44%
Table 2.

The results of determination As u Pb

with processes program AXIL.

As Pb 22 keV
Sample 6 6 The reference
(calcul.) (calcul.) sample
ap66-14 6 Ap66-14
ap66-11  6.11 5.96 Ap66-14
ap66-12 552 5.44 Ap66-14
ap66-13  5.63 5.51 Ap66-14
Sample 6 3 The reference
(calcul.) (calcul.) sample
ap63-14  11.1 4.55 Ap66-14
ap63-11  9.44 4.05 Ap66-14
ap63-12 9.1 3.72 ap66-14 .
ap63-13 10.6 4.29 ap66-14
Sample 6 12 The reference
(calcul.) (calcul.) sample
ap61214  8.85 13.2 ap66-14
ap61211 10.2 152 ap66-14
ap61212 10 14.8 ap66-14
ap61213  7.45 11.2 ap66-14

Particular interest represents determination of pairs of elements with overlapping K and L
lines. In this case, the scatter of results is noticeably increased because of instability of line
separation process by program for spectra processing. This situation is demonstrated in table 2, that
shous the results of definition As and Pb deposited on three different compositions with contents of
element from 3 to 12mcg“cm‘2 as a reference sample, the same speciment (ap66-14) with content of
6:6 was used.

To test capacities of the station applied to object analysis differing greatly on their derivation
the following set of samples was choosen: soil standarts - CYT-1, CYT-2, CUT-3 , sediment
standarts - BIL-1, CA-1, the NIES series of standarts (the different kind of rice, chlorella, mollusc),
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