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Moctynuna 8 pegakyeo 2 cewralips 2002 r

B paboTe npeacTaENEH MHOMONETHWA ONEIT MCAONBE30BAHWA DEHTTEHOdNYOPECUBHTHLIX CREKTPD-
rmerTpoe TMna CPEB (CNexkTpoMeTp PEHTreHOBCKWA BEICOKDYYBCTBUTENEHLIA) ANA DNDEOSNEHWS MACCD-
BOrO COAENXAHWA 3NEMEHTOR B NPOAYKTAX DA3INKHHEX NPOMIBOAGTE.

PaccmoTpensl OCHOBHGIE TRYAHOGTH W Mellaiowme GakTopsl, BOIHWKAKWME NPY pELWEeHA pai-
MWYHBIX BHANMTHUYMECKKMX 33034, 4 TAKXE annNapaTtypHO-METOQNHBCKWE NYTH YCTPaHEHWA aTux hakTopos,

OueHkW XapaxTepucTUK NOrPaLUHOCTeR METOAMK BEINDNHEHWE MIMEDEHUA 1t NONY4EHHEIE NOPOrA
oBHAPYXEHWA NOKA3LIBAOT BO3AMOXHOCTH DEWEHWR CNOXHLIX 38084 KOHTRONA TEXHONOMWYECKUK Npo-
LECCOB & MCNONB3DBAHMEN JHBDMDAMENEPEHMOHHLIX cnekTpomeTpos «CPB-, nponasoavmex TOO «Jank-

TEK-Y-Ka-,

Ha npots#edun AutensHoro spemedn TOO
«Janerex ¥-Ka- ocylectansner paapaboTy. M3roTos-
JEHME M BHEAPEHIC PEHTTEHOBCKHUX CMEKTPOMETPOR
¢ aHepreTHdeckoit ancnepenedt THna CPB ana vywa
MpOMBILLIEHHBIX peanpuATril Pecryiamkm Kasax-
cras |1]. MNpuGopsl npeqHasHavyeHbl 117 JAEMEHT-
HOTD AHLTHIA U MOrYT BbIThH HCMOTLAOBAHLL B FE0/I0-
run, AobbiBaoeii i nepepabaThIBAIOLE MTPOMBILI-
JeHHOCTH. UBETHON 1 HePHOM METALTYPrUH, 8 TAK-
WE [TPH aHATHIE OO BERTOB OKpYAaoWei cpeast.

CrnexrtpoMerpsl THa CPB cTPYKTYPHO COCTOAT
W3 CIe IYIOLIIX OCHOBHBIX MO/Iy/Ieii: HCTOYHHEA BO3-
Gy AeHUA - PEHTTEHOBCKOr0 HCTOUHHMEA HA OCHOBE
pPEHTreHOBCKHHX TPyGoK, NMOAYNPOBOIHHKOBOTD 18-
TEKTOpA. MPOLECCOPA CNEKTPOMETPHYECKHX HM-
MYILCOB, BCTPAHBAEMOTD B MEPCOHATBHEI KOMITEIO-
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Tep. HIMEPHUTENLHOI KaMepbl if G/10HA ABTOMATH-
YECKOro VIpasie HuA NPHUBOIOM MpoGonoJaiiero
yeTpoiicTsa.

B sapuaHTax Mo HEALHR CHEETPOMETPOB MC-
MOTh30RATH PATHYHBIE PEHTIEHOONTHYECKHE CXe-
sl mameperind (PCH), Mpi asyxocesoii PCH Hecte-
avesasi rpofa ofnyyanack HEMOCPEIC TBEHHO PeHT-
FEHOBCKMM MCTOYHUKOM, a np Tpexocesoid PCH
XApaKTePHUCTHYECKOE PEHTIEHOBCROE HITYUEHIE
npofibl Bo3byHAa100k MOTAPHI0BAHHBIM HATYYeHH-
ex 0T BTOpHYHOH MHLWEHH, KaK 3To NOKasaHo Ha
puc. | B MHOTOUETEBLIX CIEKTPOMETPAX B HAMEPH-
TeILHOMA KaMepe npeayeMaTpHBAICH [Epexol oT
oaHoit PCH k apyroit. B sasucuMocTy ot Beifpan-
Hoi PCH yeTaHaBIHBAICA TOT WIM HHOH PEHTTEHOR-
cKHil HeToYHKMK, KoTopeiil go/xen Geun obecneyn-




Avanuras w sonTpory, 2002 T6 Ned

BaTh AOCTATOYMHYIO HHTEHCHBHOCTS PEHTTEHOBCKO-
ro MaTy4eHHA M BLICOKYIO CTabMIBHOCTE CBOMX ITa-
pameTpos npH pafore ceKTPOMETPA 3a BCE Bpe-
MA AHAMHTHYECKOID HHMEPC’H‘H.H B ytnnuuax JTH-
TeNLHON SKCILTYA TALIH,

X
PEHTTEHDBCHER Y
TpyGxa ')\ Bropwunas
MHLEHE

Puc. 1. Tpexocesan pPeHTreHOoNTHYRCKAR CXEME MIMBDHWA
cnakTpoMeTpa CPE-1-B:
1,23 - ¥DNNWMELWOHHEIE KaHANb)

Xapasre pHCTHRY NOIYTIPOBOIHHKOBLIX TETEKTO-
poB [aHEepreTHYeCcKoe paspellenie H MAKCHMATL-
HaA 3arpyaka) BeIfHpaTick B 3aBHCHMOCTH OT aHa-
AUTHHECKOH 3agayu M yeaosril ananusa [2]. e
ofiecrieyeHHA BEICOKHX NOPoros o0HARY MeHMA He-
MOBIOBANNCE OXTAHIASMEBIE HILIKMM A30TOM M10-
JVTIPOBOAHUKOBLIE JETEKTOPhLI C JHEPreTHUECKHUM
paspeiuesien He xyse 150 aB, a s cryyae axcnpecc-
aHAIH3a HA cliekTpoMeTpax Tina CPB npuvenaan
5i-PIN aeTexTOpSI C paspeueHieM He Xywe 190 ab.

ILns ofecniedeHHMA BLICOKOM TOYHOCTH PEHTIEHO-
COSKTPATBHOTC AHATHAA . CPABHHMOT0 ¢ TOHHOCTRID
KOMHUYerTREHHOTO XMMHYeCKOro aHaMH3a, B CreKT-
pometpax runa CPB uenonssosam npoGonogaiomne
yeTpoicTea, KoTopkie o0eCcneYHBANH TOYHYH YOTa-
HOBKY KIOBEThI C Mpofioi B HaMepHTeIbHOI KaMepe.
B sapMcHMoCTH OT HaaHaYMeHHA npubopa B pasnny-
HbE MOTMOHEALMAX CIICKTPOMETDOB HCMOITL30BAT-
¢A aHaTH3 Mpob Kak ¢ BepxHeii noBepXHOCTLIO 06Ty -
HEHHA, TAK B ¢ HHAHEH [Y4epes TOHKYIO MoTUMep-
HYH0 UIEHEKY ).

¥npaepnenue padoTol CIEKTPOMETPA OCYILHECTR-
MANOCK ¢ TTOMOUIBEK pa3paboTaHHBIX MPeInpHATH-
eM YHHOHIHPOBAHHEIX 3/1eKTPOHHLIX YCTPOHCTS.
conpAraeMeix ¢ IBM. B RoMIUIEKT NporpaMMHoOro
ofecneyveHA CIEKT POMET Pa BXOAAT NPOr PAMMHBIE
romruercss: sDIAMS., «SRV 2001+ n «SAMPLE».

Mporpamyuoe obecriedeHHe 1A VITPaBAeHMA
MPOLIECCOPOM CTIEKTPOMETPHYECKHX HMITYTLCOR
sDIAMSH ocyIeCTRAAST rPagyHpoOBKY CTIERTPOMET-
pa 1o sHepri| | IMHPHHE THKOB, 3aaHHe OCTAHOB-

ki Hafopa clieKTpa Mo “MHBOMY" HWIH peankHOMY
BpPEMEHH. M0 AOCTHKEHHIO 3AJaHHOTD KOTHYeCTBa
HMITY/TECOB B BEIGPAHHOM MHKe HIH TI0 3aJaHHOR
CcTaTHCTHUYeCKOi norpemHoeTy. [pegyemaTpuBaeT-
CHA 3aiaHie HaMepeHHA cepii Npob ¢ BeaaYell cur-
Hana nocae uaMepeHna npolbl Ha HMCHOAHAIOMMHA
MeXAHHIM CMEHLI Tpo6LI,

Mporpamvuoe ofecnederue «SRV 2001y mpea-
HAIHAYEHO JUTA MPOBEICHIA KaueCTBEHHOIO H KO-
AHYECTBEHHOrD aHanuaa, B HeM npuMeHeHs! Tpo-
ueaypbl 06paboTEH IHEPreTHYECKHX CIIEKTPOB, Ta-
KHE KaK MOUCK NUKOB, BeIYHUTAHME QOoHA, HASHTH-
hHUKALIMA MMECB, PasieleHMe HANOMCHHBIX THKOB,

[nA pacveTa KOHUEHTPALHMKY B IPOrpaMMe He-

NeIL3VETCH METOI MHOEeC TBEHHOI perpeccHi. [Lta
AHAMTHTHROB-METOAHCTOS MPEAYCMOTPEHO CEMb BH-
JOB YPABHEHWA CBA3H, B TOM HHCIE DCHOBAHHBIX HA
crniocofe crangapra dosa. B kavecTee aHATHTHYEC-
KOO napamerpa momeT OuTh BaiGpan moGof muk
SHEPTeTHHECKOTO ClieKTpa K mofas komOHHALMA
MHKOB,
[porpassoe obecniedenie «SAMPLE- npenHas-
HAYMEHD UIA MOIVEOTHYeCTBEHHOTD AHATHMIA CIoco-
foMm dhyHAaMEHTATBHLIX NapaMeTpoR. MeToamnyec-
koe ofecniedelne pa3pabaThIBATOCE 4 KOHKPET-
HBIX AHEAIHTHYECKHX 33149 B COOTBETCTBHH C TeX-
HHUHeCKHM 3ajaHieM Ha N3roToBIcHHE Kamaoro
OTAETBEHOTO CIERTPOMETPA,

MeToan4eckHe TPYAHOCTH, BOZHUKAKIINE MO
X0V BBOLA CMEKTPOMETPA B AKCIUTYaTaIo, Geum
cBA3anel ¢ adpderTaMi ceTeRTHRHONO HOMMOMIEHHA
1 Boa0yRICHHA MPH AHAIHIE MOMHMMETALTHHECKHX
P¥I M MPOAYETOB HX TeXHONOTHYeCcKoH nepepaboT-
K. Kpome Toro, H3-3a HeJOCTATOYHOrO paapeiie-
HUA MOTYTTPOBOIHHKOBOTO JeTEKTOPa MMEI0 MECTO
HANOWEHNE AHATHTHHECKHX THHHA, HanpuMep.
MpH orfipeaenesHin Zn B METHOM, CBHHLIOBOM ! L{HH-
KOBOM KOHUeCHTpaTax (pue.2) mau npr adamuae As s
TOBaPHOM HHKOBOM KOHLEHTPATE, KOMEa HA THHWK
AsK,, ; HaknaaeiBanace auaua Pbl,,,
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Puec.2. Hanowekwe nusud Cub, w Znk . 8 yuekosom
KOHUSHTRATE

471




AHATATIE W K0TS 2002, TE, Na 4

[Mp#x ananuae Nerkmx seMeHToB, Kak 3T0 MMETo
MECTO PH OMpe IeeHHH MACCOBOT0 CONePMaHNA Si
B OPOAYKTAX Of0raiue A MOMHMETALTHHECKIX PYIL,
BOSHMKAKOLME TPVAHOCTH GLLTH CRASAHBL ¢ HHMAKIM
BBIXOOM UIYOPECIEHIMM Si M 3HAYMTETLHEIM I10-
IIOLEHHEM XAPAKTEPUCTHYECKOTO PEHTICHOBCKOTO
Hamy4aennd (XPH) B Bo3gyHOM IPOMERYTRE MEAIY
mpoboi M OKHOM [IeTeKTopa.

[Mpu peleHny 3aja4i AaHATHIA POJYKTOR TEX-
HOJIOFHYeCKOro MpoLecca uexa padHHaliMy CBIHIO-
Boro sasojga OAO «Kasumunk- TpeGosanocs ofecre-
YHTh HU3KHE nopory ofHapymeHna. HMeno mecTo
TaKKe Hanomenne JnHui XPH atomos Pb i Bi, uto
Tpebopaao prIfopa METO/A MX pa3TeneHMil.

HdnanpeanpusaTua AD «¥M3= npu nponaBojicTee
3AKHCH-OKMCH YPaHa M3 QREITOro Kekan [senrsii
KeKe- NPOOYKT BhIIEIAYMHBAHHA ropHoii Nopoasl
a30THOM KucoToi 6e3 npeasapHTeasHoro oboratme-
HHA) pelllaTachk 3aja4a Co3jaHUA annapaTypHo-
MeTOIHYECKOrO KOMILTEKCa Ha Oaae crieKTpoMeTpa
¢ 3HepreTHYeckol aucnepenei CPB-1-B. 91o Osiao
BLI3BAMO TEM, YTO TAKAA 3Aa4a NpeliaraeMeiM
PEHTrEHOGUIYOPECIEHTHBIM METO0M J0 CHX MOP eI
HE PELIATACK,

YueT pullueykasaHHbIX ocoGeHHOCTe i aHATHTH-
HEeCHWUX MaMepeHHii Jouked Obln Tamse obecrieyn-
BATHCA BLICOKOH HAJEKHOCTRIO ANMIAPATYPSI NIPH
IHCIUTYATALIHH CTNIEKTPOMETPOB M MOKA3LIBATE Heod-
XOAMMBIE XAEPDAKTEDHCTHEN CXOIMMOCTH ¢ BOCITpO-
MABOAHMMOCTH AHATHTHYECHHMX JAHHBIN,

BTaba. 1 12 npefcTapne sl JaHHBIE (10 HOrpeLi-
HOCTH BLIMOAHEHHA M3MePeHHIT KOHUEHTPaLIK
MEAH M UHHEA B MCOHOM H UHHKEOBOM KOHLIEHTRA-

rax. [JaHHele MoIyYers HA pEHTIeHOBCKOM CIIEKT -
poMeTrpe CPB- 1. KOTOPLIF VHKEe NOYTH MATh 1eT 3KC-
JIYATHPYETCA B YC/IOBHAX 3KCIPECC-AHATH3A Py |
(TPOIYKTOB UX TEXHOMOTHYecKkoi nepepaloTky Ha
Huronaesckoit oboraturenssoil gabpike kopniopa-
L «JHasaxmbice.

Tabnwya 1
OlUgHka XaApaKTEPUCTHKM CUCTEMATHUBCKON NOrPeWHOCTM
peayneTatos adansia 90 npob HukonaseckoR
oforatuTens+ol dabpwkt  Kopnopauuy sKalaxmesic”

Wrtepeanconep- |Cpenressagparid- | 3HaYMMOCTs pac-

WEHWA ONPEOENSA- | HOS OTHNOHEHWE, | XOMOSHWA

EMOD ANeMBeHTa, % mac. no t-kpuTEpWO,
% mac. Y% mac. 1, Mg

B uMHKoBOM KOHUEHTPaTe
0,5-0,29 0,0487 0,08/2,37
1,0-1,99 0,0308 1,88/212
2,0-4 99 0,1168 0,65/2,09
5,0-8,99 0.1331 1,50/2,11
10,0-24 9 0,1630 1,07/3.18
40,0-49.9 0,2487 1,50/2.06
B menHom koHueHTpaTe
0,10-0,19 0,0108 1600212
0.2-0,49 0,0149 1,482 26
1,0-1,99 0,0399 0,19/2,45
2,0-4,99 0,0503 1,82/2,08
5,0-8,90 0.0691 0,19/2,78
10,0-19.9 0.0792 2321287 |
20,0-209 01181 0,16/2 14
TaBnwua 2

DueHsa XapaKkTepucTVkK CNYHaRHOA COCTABNAKWER NOMPAWHOCTY, NPOBEABHHER MO TREM CEPUAM WIMEPEHMM
(11 namepesnin B cepua)

Snement | Mposepka ne kpu- | CpeaHereagpatvy- | MpanWubl MHTEpeana MpaHMLIL MHTEPBANa AONYCTHMOR
Tepwio Koxpeda, | Hoe OTKNOHEHWE, |CYyYaRHON COCTABNAIOWER NOMPELUHOCTH XUMWYECKOrD aHanusa
G ! Crsn % mac. norpewHocT, % mac. | (NpencTABNeHs! 3a¥a34MKoM), % Mac.
Cu 0,51/0,602 0.058 01 012
Zn 0,48/0,602 0,20 0,40 0,49
Pb 0,52/0,602 0,018 0,03 0,12
Fe 0,42/0,602 0,14 0,28 0.31
Cu 0,51/0,602 0,058 on 0,12

XapaKkTepHUCTHRH [TOrPeTHOCTe ! PeayThTATOR KO-
JTAHECTBEHHOI0 aHATHAA, BRITIOIHEHHONO [0 MeTOIH-
Ke perrrenoduTyopecteHTHONO AHAMNEA ¢ NOMOLLELID
CAEKTPOMETPA, OLUEHEHR] © TIPHMEHEHHEM APVTof
METOMMKH (KIACCHYeCKan XMMIMA) C YCTAHOBIEHHEI-
MH XapaxkTepHCTHKAMM MOrpPellHoCTH (MeTo cpas-
HEHHA) W MNOKAIATM, YTO NOTPELUHOCTH AHANMAA He Npe-
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BEILLIAOT JOMYCTHMBIX 3HAYCHHIT, pernaMeHTHPOBAH-
HbIX [UTA KOTHYECTBEHHOrO XMMHYECKOTo aHaIi3a.

Honeunoit ensio paboThl Uexa paduHaiim, rae
aKCIUTYATHpYeTCA crnekTpomeTp CPB-6, asnnercn
noayyexHne padMHHPOBAHHOIO CBMHLA COIMACHO
MOCT 3778-77. nokasare/ld KA4eCTRA KOTOPOro o
NpHMECAM NpHBeIeHbl B Taba. 3.
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TaGnwuua 3
Copepxadwe npumeced B carsue mapun C-0 (FOCT 3778-T7), % mac.
Cemvey | CepeGpo, | Meab, | Bucmyt, | Mbiwerk, | Onoso, | Cypema,
He Bonee | HeBonee | WeBGonee | He Bonee | He Gonee | HeBonee | He Bonee
CcHoea 0,0003 0,0005 0,004 00,0005 | 0,0005 0,005

[MocTynammmii B uex padyHALMN M3 IUIABLEXA
4epHOBOIH CBHHEL] B COOTBETCTBHM CO CTAHAAPTOM
MPEeITpHATHA JOMHEH HMETL COCTAB, MPeJCTABIEH-
Hbli1 B Tabn.4. B cooTBeTcTEBHM ¢ 3THMH TpefoBaHm-
AMH CTABHIACH 3a/laYa olpeie/iAaTh HA CIeKTPOMET -
pe CPB-6 cogepikaiiia OpyMMeceil B CBHHIIE B LLIMPO-
KOM AHAMA30HE 2TEMEHTOR Ha YpoBHe 107 %,

Tabnwya 4
CopepmaHue NpYMEced B YEPHOBOM CBMHLE
{CTN 3806-51-91), % mac.

Fb, As, Sh, Bi, Ta,
He meHee | He Bonee | He Gonee | He Bonee | He Bonee
91 1.5 30 1,2 0,06

Takue TpefoBaHiA YIATOCE BRITOIHMTE C OO/ Th-
sopaHuem Tpexocesoli PCH. Matepian sTopiuanoit
MHIIEHH MTOAGHPAICH IKCIIEPHMEHTATBHO, HCXOLA
H3 JIYVHIIHX YOI0BMit opMHpOBaHHA SHepreTHyec-
KHX cIeRTpoB, MelobioBatack MOLLIHAH, 0XTHH1-
eMafd BoOoil peHTreHoBcKAA TpyOka (AaHOOHBIE TOK
40 mA). BeIMH DoJyYeHs caeQyiole nopor ofHa-
pyvaenus (r/1): Cu-3.33: Ag-2,10: Sn-2.8; Sb-0,97.
HabuparensHocTs Bo30yHASHUA aHATHTHYECKUX
AHHHI P PasiHYHOM MaTepHaie BTOPHYHOMN M-
[IEHH XOPOLUO WUTICTPHPYETed Ha pre.d.

B

Puc.4, Npumep PAISENEHWA IHEPTETHMESKIX
nuHid Fhly, » Bil, © nomows/0 meTooa
Fayce- a€anwaa

Bech HOTIOTL30BAHHLIA HOMILTEKD annapa':}'p HO-
METOIHYECKIX MEP MO3BOIH C NOMOLLIBLI CNEKTPo-
metpa CPB-6 no6HThLCA pesyIbTaTos, MoJHOCTBIO
VAOBAETBOPHIOUIMX TPefoBAHMAM, NPElbABIAENBIM
H 8HATH3Y KA4eCTBA MPOIVKETOB CBMHIIOBOrO MPou3-
BoacTBa. HakomneHHBIN cTATHC THYECKHT MATEPH -
an Mo pe3ynbTaTaM aHANH3a cTAaHIapTHRIX oBpas-
OB C IMOMOLILK 2TOCO np:tl_'!i-npa JAT AHAYEHWMA CX0-
AMMOCTH W BOCITRONIBOTHMOCTH, KOTOPLIE NOJTBE |-
HAAKT TaKoE aakawodeHne (Tabn. b).

Tabnwuua 5
PeaynsTatel PACHETOR NAPAMETPOB CXOOWMOCTH W
BOCNPOHABOOWMOCT aHannaa HPHH&DEFI B {epHOoBOM
canHue metogom PCDA va cnektpometpe CPB-6

sn Sb g i
foe
0.8
» |
_0.4 |
0.3 |
0.2 Ir \
0.1 Mﬁmm \
BT 22 = R M
Iwaprva, £38

Pwe.3. Suepretvecide cnexTpe of ofipasua Pb, nonmydeuHuia
npW BoIGYEORHNA MINYHEHWEM 0T PAINWHHLIX ATOPWYHEIN
muweHen: 1-8a mawes; 2- Mo MuweHs

Ha sHepreTHHeCKHX CIIEKTPaX HMEND MECTO Ha-
nomeHue nmukos (puc.4) Pb u Bi. Lua yerpanenina
aroro HexmenarensHoro aduberta ObUT MpUMeHeH
MeTO/ pajjie/lecHUs JTHHMIA, ocHoBAaHHENT Ha BO3-
MOMRHOCTH ONMMCAHKA THEa pacnpeaeneHreM Mayc-

ca. PeaynwraT Takoil oSpaloTHH y4acTHa ciekTpa
nokasaH Ha pHc.4,

3nemeHT| MiHTepean | XapaKkTepucTUiA NOrPeLLIHOCT
conepwaHni,| CxoaumocTs d,| Bocnporasogu-
% mac. % mac, MOCTe D, % mac,
Cu 0,02-0,49 0,0017 0,008
Te C.05-0,099 008 0,002
Ag | 02-049 0,0057 0,0065

3anava onpefeneHMd MACCOBOIO COACPIKAHNA
KEPEMHIMA C MOMOLIBEO 9HeProJMCIePeHOHHOrO CIIeKT-
pomeTpa CPB- 1B, ycraHOBISHHOTO HA ADYTOM MTpei-
npuaTHH OAD «HasumHks, pelwanack 3a c4et Me-
MoILE30BAHHA GAHIK0I0 pacnoacReHHA Npobkl, peH-
TreHOBCKOTO HCTOMHWHA M AETEKTOPA B ABYX0CeROH
PCH ¢ Torrim Be-okHoM (10 Mrm) Si-PIN getexTo-
pa. Yrolsl 0OTRASATHCA OT AONOIHHTENBHIX OMTepa-
it poBonoaroTOBKH (IpeccoBaHie Co CBASYIOLIM

473




AHENWTHES # iowTpone. 2002, T4, Ne 4

M cruiaeneHne), Npobsl KPYIHOCTRE HacTHLl He
mesee 0,045 MM sanpeccossisany B npofogepmare-
JIH B BHIE METALIMYECHOr 0 Kofbkila §ea cnAsyiolle-
ra. Bee 3TH NMpakTHYECKHE MEphl N03BOIHAH ofec-
MEYHTL HEOGXOAMMBIH YPOBEHb OITPEASICHMA Coaep-
#AHUA S| B OpoayKTAX 3LIPAHOBCKO0 MOpHO-o00ra-
THTeEHOr0 koMLTerea OAD «Kaznuuies. Ha sTom e
NpeanpUAaTHH HMETHCE TPVIHOCTH B ONTpeIe e HHH
KOHLECHTPaOHMH AS, CBASAHHLIE C HANDHMEHHMEM ITH-
sttt Pb Ha aHMH As Ha SHepreTHYeCKHX clieKTpax.
C 2T0it UeMBIO A/TA MOBLILIEHHMA KOHUCH TPALIMOHHOM
YYBCTBHTEJILHOCTH B KAYECTBE aHAIHTHYECKOro
napaMeTpa HCNoIL30BaTH OTHOLIEHHE TUToNaaeit
rmukoB As 1 Pb [(NAs, , ; + NPb, )/ NPb | NAs, ;.
[TpH HEM3IMEHHBIX YCJAOBHAX H3MEPEHHHA OTHO-
wenue NPb , / NPb,, ocTaBanocs NOCTOAHHBIM. i
POCT aHANHTHYeCKoro napameTpa 6uun ofiycaosaen
TOABKO YBETHHEHHEM KOHIIEHTPaLH As. 31o 1 GbL10
OCHOBOH METOIMYECKOT0 MOIX0IA TPH ONpeaeTeHHH
coJepraHrA As ¢ TpebyeMbivi moporaMi obHapy-

weHua oo 0.004 % mac.

Kak ywe GbU10 OTMEYEHO, JUIA HEKOTOPBIX aje-
MEHTOB B AHAIAH3IMPYEMBIX MOTHMETANTHYECHHX
npoaykTax Hab/ogaeMoe HATOMeHHe THHIH CuKﬁl
M Zny ) (cM.pHc.2) 3aTPYAHAND MPOBEAEHHE AHAIH -
3a, MOATOMY onpeAeneHHe Zn B MeIHOM, CBHHLIOBOM
H IIHHKOBOM KOHLIEHTPATAX MMPOBOLHITH TOABKO [T0
amHuK K,

[nsa aHaanaa NPoIyKTOB YpaHOBOTO POW3BOI-
cTEa AOD «¥M3», B cBAIM C MX cneaudiioil cocToR-
HHA ¢ a3HaveHHll KoHIeHTpauuii onpeneIAeMbIX
ANEMEHTOR. HDTPCﬁGHH.I’IGCb CO3JaHHe VHHBCPCATh-
Horo mpubopa - cnexTpomeTpa CPB- 1-B. K otmeuen-
HbIM BEILIE 0cobeHHOCTAM AHATHAUPYEMOTrD ChIPhA
aobapianack HeoBXOAHMOCTE ONpPeIeIeHHA TAKHX
npumeceit. kak Gd, Er. Re, 5i. P Al, Na, Ku Ca s reep-
nbix npobax 1 B pacTeopax. [HanasoH KoHUeHTpa-
LM 1 MOrpeiIHOCTH OIPEIeNeHHA 1A HEKOTOPBIX
13 3THX 3/IeMEHTOB NpHBe AeHEl B Tabn. 6.

TabGnwua 6
[ranasox KOHUSHTPALWA ¥ NOTPELHCCTH ONPeasnEHMA INeMaHTOE B npobax yDaHosor ceipbR
JnemeHT
©opma FaponuHmuii Opbuia Kpemuiin
npogykTa Owanazox AOTH., % [uanaacH AotH, % Nwanaaox A oTH., %
cogepx., % mac. cogeps., ¥ Mac, cogepx,, % Mac,

Mopowok 0,0008-1 a0 0,0008-1 30 0,015-0,05 0

(% mac.) 1-60 5 1460 5 0,05-5 15
Pacreop 0,008-10 a0 0,008-10 30 0,150,5 a0
{riom?) 10-600 5 10600 5 0,5-50 15

[ cHHAEeHWA KOMIOHeHT hoHa, obyoiosieH-
HEIX paccedHHBLIM Npoboill HanyyYyeHHeM peHTre-
HOB-CKOF TpyBGKH, HCNOAb30BATACkL TPEXoceRan
PCH co cmennoft sropuuHofi MHWeHbw (oM.
puc.1). JlnA anandsa NersHx aTeMeEHTOB KaMmepa,
B KOTOpoil MponcxodnT pervdcTpaima XPH ot npo-
ki, BakvyMuposanack. [Tpu atom npofa Haxonou-
nack B Kopete ua roponacra u 6ei1a oTaeneHa
OT BAKYYMHOI KaMephl JaBcaHopoil MIeHKol Ton-
LIHMHORA 4 MEM.

[MpoBans, MOCTYIAKLLHMMI HAa AHATHS, ABTATMCE
A30THOKHCIIKIE PACTBOPBI “HENTOTO KeKar C coaep-
wanuem U ot 150 go 250 r/am®, B KOTOPBIX TPHUCYT-
eTpoBATH npuMecH Fe i Si p BIJE HEPACTRBOPHMBIX
ocafkos 4o 5 r/aM® (CyMMAa OCTANLHLIX TIpHMEecei
0.1 %). a Tamse PUALTPATE! 3THX PACTBOPOB C CO-
AepiaAHHEM PACTBOPHMBIX npiMeced go 1 %, O6-
pasiibl CPARHEHHSA FOTOBMINCE HA OCHOBE a30THO-
KHCI0ro vpaHmia o, f.as (U0, [NOs), x 6H,0) ¢ nac-
NMOPTHEIM 3HAYEHHEM COIEPHRAHNA 0CHOBHOTO Bellle-
ctea 99,95 % nyTém pasbasieHHA B OIHOMOAAPHOMN
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A30THOM KMCIOTEe MApPKX 4.0.a+ B KavecTee aHa-
auTuueckol seiGpana L | MHHMA XapakTepueTiuec-
KOO Many4eHun ypada, [INA yueTa BAMAHWUA MaT-
PHLIBI ONPE1e TASMBIX 00 PAALIOE MCTIONbLIOBAICH CIT0-
cof crangapra-tona. B kavectee oHA pErHCTRPH-
POBATH HEKOMePEHTHO paccesHHoe Ha npofe xapak-
TEPUCTHYECKDE HATYYEHHE JMeMeHTa BTOpHYHO
suwenu. HafmotaeMan 3aBHCHMOCTE KOHIEHTPA-
i U B pacTsope 0T HHTEHCHBHOCTH GbL1a HeJTHE -
HA, K TOMY #e MpH KOHLUEHTpalMax seiie 1751/ 1m"
HMeTa oBpaTHYID 3aBHCHMOCTE, 08yCIDBIEHHYID
yveeauderHesd afpdesTta NormoweHHd Hany4e-
Hua U B npofe. [aa verpanedusa atoro addenta
Geuio Henods3osaHo pa3fasnenve 8 10 pas ofpaa-
L0B CpaBHeHHA U pafouy pacTeopon, [paayuposoy-
Hbli rpadus c nonpaekoii no cnocoly cTapgapTa
thona. noctpoenHsii no pasfasnenssivM ofpasuan,
OpencTaBleHd Ha pHc.5. Ha KOTOPOM BMIHO, YTO B
aToM cayuae Halmo IaeTCA TPAMO TPONOPLIMOHATh-
HASA 3ABHCHMOCTb MOLHIAIHN AHATHTHYECKOTD [THEKA
OT KHOHLIEHT PALIHH.
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oT KoHUBHTRaWWKM U 8 pacTeope gng cnocoba cramgapra dosa,
NOCTROEHHEIR Mo pasannaHHeiv abpasuam

Mosyuentsie 1A paapaboTaHHOR C UCNOTL30BA -
HueM cnexTpoMeTpa CPB-1-B MeToAHKEH BRIMTOUTHE -

HuA Hamepernit (MBH) meTponoruyeckne xapaxre-
PHCTHKH ITpeacTaBiens B Tabn.7.

JL1a oueHKH BO3MOMHOCTER onpedeIeHHA HH3-
HHX CONepRaHuil anemMeHToB (ocobblil HHTEpeC ATA
TEXHOONOB NPeACTABTAIH S/IeMeH TH MamOTHHHA 1
ap6uit) paccunTany nopor ofuapysennsa Gd u Er
ana cnekrpomerpa CPB-1-B. Pacuer nopora ofua-
PY#REHHA, T.€. TOPOTOBOT0 COAEPHAHMA ONPeac/Iae-
MBIX 3/1eMeHTOB C_; ITPOBOIMIICA 10 dopmyne

N,

Ny

rae C_,, - COAepRaHne OMPEAeIAEMOro 0 |-T0 aneMeH-
Ta B cTaHgapTHOM ofpaatte, r/aM*; Ny - cpeanee
apuhMeTHYECKDe 3HAYCHNE TUIomanei doHa nn-
Huu onpegensemoro anemenTa; N - cpeanee apud-
METHYECKDE 3HAYEHHE IoWAASH [THKOB AHATHTH-
yecKkof THHIH ONpeJelAeMOorD aIeMeHTH,

G"J=3 Gﬂﬂl .

Tabnuua T

MeTpONOrWHBEHWME XaPaKTEPUCTUEM MEBTOAWKH BEINONHEHWS amepednd (MBU)
MACCOROMD COOEPHAHNA YDAHE B A30THOKWCNEIX PACTRODAX «HENTORD Kexas

OwanaaoH XapaKkTepucTHKM NOTPELLHOCTH
KoHUeHTpauwA, | CxoammocTs | BocnpouasoaumocTs | TouHOCTs aHanmsa,
rfam? d, rigm? D, riam® A, rigm?
150-250 47 53 3,71

JLaa noayueHHA MeTPOIOTHYeCKHy XapaKkTepHe-
THUE METOIHEN OMPeLeleHus conepreaii npi aHa-
mmae Gd, kak 18 crydae U, roTosim ofpastis rpaiy-
uposouHble (O). O6pasis rpajyHMpoBOHHBIE FOTOBM-
M HA OCHOBE 3aKHCH-OKHMCH ypaHa Tak, 4Tolskt co-
ctas O 6601 6/1M30K K cocTasy pafoynx npol c ogep-
smarues Gd 1r/ma® i U 80r/ mv?®. Jia Gd 1 Er moporu

obuapymetia cocTabitd 0.001 r/an®. Mo namepen-
HBIM 3HEPTeTUHECKHM criekTpam oT O MeToI0M MHO-
HECTBEHHON perpeccHi HAXOMFTHA VPaBHeHHE CBA3N
TLTOIATH AHATM THHECKOTO IMTHKA CIPeIeTAeMOoro aJie-
MEHTA M ero KoHUeHTpailuu 8 npobe, [loryyeHHbIe
MeTpOIorMHeckHe XapakTepucTir onpeaeneris Gd
Ha criesTpomerpe CPB- 1-B npeacrasnens s Tabn. 8.

TaGnwuya 8

MeTpONOrHecKME XKapaxKTepWCTHKM CNPEOENSHNA rAg0NWHWA Ha cnexTpomerpe CPB-1-B

[uanaszoH onpegenfenix Hewckn. cwcT. | Nokasatens cxogumocTy | CymmapHan norpewHocTs
coaepmaHuia, rigm? NorpelwHocTs B, 0TH. 8a. a,. OTH. eq. &, OTH. 1.
0,001-0.01 0,045 0,19 0,27
0,01-01 0,027 0,19 0,27

PeayisTaTsl NpoBeneHHOM paGoTsl yOeAHTETLHD
MOKA3LIBAKT, YTO COANAHHLI MPOTPAMMHO-METOLH-
yecKHil KOMIUTEKC HA OCHOBe peHTreHoduyopec-
LEHTHOTO CIEKTPOMETPA C SHEPreTHYeCKOH AHCep-
cuefi CPB-1-B noaposideT pellaTh CAoHHbIE AHATH-
THYECKHE 3a/1849H KOHTPOIA TEXHOMOTHYECKHX TPo-
[eCCoB MPH NepepaboTie HOBLIX BHAOB ChIPh# 1 /WK
MOy HeHHH HOBBIX THIIOB ITPOJYKTOR.

O6me#t pasHON XapaKkTepPHCTHRON BCEX 3KCILTY -
aTUpYeMBIX CHOEKTPOMETPOR ABIAETCH HX HALCHK-

HocTe. HagexHocTs cnektposmerpos Tina CPB ofyc-
N0BJEHA MPOCTOTOR HX KOHCTPYRUMH U GJI04HBIM
nocTpoeneM. Tak, nATLIH rog paboTaeTt KpyTaocy -
ToyHo CPB-1 Ha Hukonaesckofl oforaTHTeIbHOH
thabpure koprnopammH «Kasaxmeics. Tpu roga Ges
kakoro-nu6o pemonTta pafotaet CPB-1TB OAO <YK
TMHE+, Heofxoaumo oTMeTHTE 1 TOT akT, uro, 6a-
rojlaps [MpoCTOoTe YCTPOHCTBA CTIEKTPOMETPa M ¥I06-
HOMY IMPOrpaMMHoMY obecredeHHIO, [MepPCOHAT O4eHb
GuicTpo ofy4yaeTcA MpHeMaM M MeToam paboTs! Ha
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npubope, a Ha BCEM MPOTAMKEHHM IKCIUTYATALWK
MpeACTABHTEIAMH H3roTOBHTEA OCYIHeCTRAAITCA
MOCTOAHHBIE METOAHYECKHE HOHCYIETAIIHH.

Taxum ofipazom, ananua pafoThl BHEAPEHHBIX
crexTpoMeTpoB THNA CPB nokaswisaeT: 0HH BRITOA-
HO OTAHYAKTCH M0 MPOCTOTE KOHCTRPYRLANA M ofcmy-

HHBAHHK H ABTAIOTCA J0CTATOYHO HAJeHHLIMM,
4YTO MO3BOJAAET NOAYHATH ¢ UX MOMOLLLIO Pe3yaLTa-
Thi, CPABHHMEIE C JAHHBIMH XHMHYECKOrD AHATH-
3a, H MPOBOJHTE AHAIHS LIMPOKOro KPyra ajieMeH-
TOB HA YpoBHe - 10 %,
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THE ANALYSIS OF *CPB" ROENGEN SPECTROMETER OPERATION ON KHAZASTAN'S

ENTERPRISES
A.A Verigin, V.A Petrov

The work illustrates the experience of many years in utilisation of high sensitive roentgen-fluorascent
spectrometers to determine mass content of elements in various products.

The basic difficulties and obsticles which arise when solving the different analytical tasks as well as
apparatus and methodological ways of elimination of these factors are considerd.

The evaluation of characteristics of methods inaccuracy and achieved threshholds in detection
demonstrale the opportunities to solve complicated lasks of process maonitoring using energy-dispersion

"CPB" spectrometers, produced by Daltech-U-Ka Lid,
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