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TOCYJIAPCTBEHHBIM CTAHJAAPT POCCUNCKOMN ®EAEPAIIUM

BOJIA ITUTHEBAS
Onpenenenue coaepKaHus 3TEMEHTOB METOIAMHM ATOMHOI CIEKTPOMETPUH

Drinking water.
Determination of elements content by atomic srectrometry methods

Jara BBenenns 2000—07—01

1 Ob6aacTh npuMeHeHUs

Hacrosamuit ctanmapT pacripocTpaHseTcs Ha ITUThEBLIE BOABI ¥ BOABI UCTOUHUKOB
BOIOCHAGXEHUA U YCTAHABIMBAET ABA METOMA OIIPeAeSIeHUS MAacCOBOM KOHIIEHTpA-
LIUN 3JIEMEHTOB:

1 — ompenesieHue cogepKaHUs ATIOMUHUS, Oapusd, OepriUIUs, BaHAIUS, BUCMYTA,
XKeJjesa, KaIMus, KobaabTa, MapraHiia, MeIu, MOJIUOIeHA, MBITITbAKA, HUKETISA, 0JI0Ba,
CBUHIIA, CelleHa, cepebpa, CypbMbI, TUTaHa, Xpoma, IIMHKa (Jajiee 110 TEKCTY —
SJIEMEHTBI) METOIIOM aTOMHO-a0COPOLIMOHHON CIIEKTPOMETPUU € BIEKTPOTEPMUUEC-
xoit arommzarmeit (AAC-DTA);

2 — olpelesIeHne colepxXkaHUs alloMUHUS, Oapus, Gepwrivs, 6opa, BaHAIUS,
BUCMYTa, BOJIb(pama, Kejre3a, KaaMus, KaJus, KaJIblus, KoGaabTa, KpeMHU, JTUTHI,
MarHus, MapraHia, Meau, MOJIUOAeHa, MBIIIbsIKA, HATPUA, HUKEJIA, 0JI0Ba, CBUHIIA,
cesleHa, cepebpa, CTpOHLMS, CYPbMBI, TeJUlypa, TUTaHa, XpoMa, IIMHKa (Jajiee 110
TEKCTY — BJIEMEHTHI) METOIOM aTOMHO-3MUCCUOHHON CITEKTPOMETPUN ¢ MHIYKTUB-
HO cBs3aHHOH 1n1asMoit (ADC-UCII).

MeTonbl MOTYT IPUMEHSTLCA U [UIS Lejieil cepTudUKaIinm.

2 HopMaTHMBHBIE CCBUIKH

B HacrosiiieM cTaHmapTe MCIIOIb30BAHBI CCHUIKM HA CIIEAYIONINE CTAHIAPTHI:

T'OCT 8.315—97 TocymapcTBeHHas cuctemMa o0ecIiedeHUs eAMHCTBA U3MEPEHUIA.
CranmapTHbie 00pa3lbl COCTaBa M CBOMCTB BEIIECTB M MarepuaioB. OCHOBHBIE
ITOJIOKEHUS

TOCT 1770—74 Tlocyma mepHas jrabopaTopHast cTekissHHas. [[WIMHIpheI, MeH-
3ypKU, KOJIOBI, IIpobupku. OO0IIMe TEXHUIECKIE YCIIOBUS

T'OCT 4461—77 Kucnora asorHasg. TexHnueckue yCIoBUS

T'OCT 6709—72 Bopa muctwummpoBaHHas. TexXHIYeCKUe YCIOBUS

TOCT 9293—74 (MCO 2435—73) AsoT ra3o00pa3HbIif 1 Xuakuit. TexHuueckue
YCIIOBUA

TOCT 10157—79 Aprox ra3zoo06pa3Hbiil ¥ Xuakuil. TeXHUUECKrEe yCIOBUS

T'OCT 11088—75 Maruauit Hutpar 6-BogHbI. TeXHUYECKNE YCIOBUA

HUznanune odpumansHoe
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TOCT 11125—84 Kucnora a30THast 0co601 cTOTH. TeXHUYeCKIe YCIOBUS

TOCT 14836—82 Ilauramguii B iopowke. TexHUYECKHUE YCIOBUA

TOCT 14919—83 DieKTpOILIUTHI, JIEKTPOILIUTKU U KapPOUHBIE 3JIEKTPOIIKA(DEI
ObITOBBIE. OOIIME TEXHUIECKUE YCIOBUS

TOCT 20298—74 Cwmonsr noHOOOMeHHbBIe. KatnoHuThl. TeXHUUYecKue yCIoBus

TOCT 24104—88* Becwl 1abopaTopHbIe OOINETO HA3HAYEHUS W OOpPa3IIOBEIE.
O0nme TEXHUYECKUE YCIOBUS

TOCT 25336—82 Ilocyma u o6opymoBaHue J1abOpaTOPHBIE CTEKIISHHBIE. THIIBI,
OCHOBHBI€ TTapaMeTPHI U pa3Mephl

TOCT 28165—89 IIpuGopsl U armraparsl 1JaGOPaTOpHbIE U3 CTEKIA. AKBATUCTIII-
ngropel. Mcniapurem. YeTaHOBKU peKTU(uKamoHHble. OOIe TEXHUYECKUE Tpe-
OGoBaHUA

TOCT 29169—91 (MCO 648—77) Ilocyma naboparopHast cTeKiIssHHas. [IumeTku
C OJHOU OTMETKOU

TOCT 29227—91 (MCO 835-1—81) Ilocyma 1abopaTtopHas cTekiIssHHasA. [Turmer-
K1 rpagyupoBaHHbie. Yacts 1. O6mue tpeGoBaHUs

TOCT P 51592—2000 Boga. O6uiue tpeboBaHUSA K OTOOPY 1Ipo6

TOCT P 51593—2000 Bopma nurneBast. OT60p 11po6

3 Cokpamenns

AAC — aToMHO-a6COpPOIIMOHHAS CIIEKTPOMETPUS
OTA — anexTporepMudecKas aTOMU3aINs

ADC — aTOMHO-3MUCCUOHHAS CIIEKTPOMETPUS
WCII — yHIyKTUBHO CBSI3aHHAS IUTa3Ma

T'CO — rocymapcTBEHHBIN CTaHIAPTHBIM 0Opaszels

4 Onpenenenue coAepXaHus AMOMHHHSA, Oapus, Oepuims,
BAHAJINS, BUCMYTA, XKejle3a, KAAMHA, KOOAIbTA, MAPraHIa, MM,
MOJHM0IeHA, MBIILAKA, HUKES, 0JI0BA, CBHHIA, CeJieHa, cepedpa,
CYpPbMbI, THTAHA, XPOMA, IHHKA METOAOM ATOMHO-20COPOIMOHHOM
CIIEKTPOMETPHH € 3JIEKTPOTEPMHYECKON aToMu3anuein (meron 1)

MCTO,Z[ IIO3BOJISIET OIIPEACIISITH MACCOBBIC KOHLICHTPAIIMM CIICAYIOIMNX JICMCHTOB!

amomuana — ot 0,01 go 0,1 mr/mv3; Mpiubaka — ot 0,005 xo 0,3 mr/mm3;
Gapus — ot 0,01 mo 0,2 mr/mm3; Hukenss ~ — ot 0,001 mo 0,05 mr/mm3;
6epwuma  — or 0,0001 go 0,002 mr/mv3; onosa — or 0,005 mo 0,02 mMr/om3;
BaHamuss  — ot 0,005 go 0,05 mr/mm3; cBurma  — ot 0,001 mo 0,05 mr/mm3;
Bucmyra  — ot 0,005 mo 0,1 mr/mm3;  cesnena — or 0,002 go 0,05 mr/mv3;
xKejesa — ot 0,04 mo 0,25 mr/mm3; cepebpa  — ot 0,0005 go 0,01 mr/mv3;
KaaMus — ot 0,0001 go 0,01 mr/mm3; cyppmbl  — ot 0,005 go 0,02 mr/mm3;
kobansta — or 0,001 go 0,05 mr/mm3;  TuTaHa — ot 0,1 mo 0,5 mr/mm3;
maprannia — or 0,001 go 0,05 mr/mm3;  xpoma — ot 0,001 go 0,05 mr/mv3;
Meau — or 0,001 go 0,05 mr/aM3; LMHKa — o1 0,001 mo 0,05 mr/mm3.

MommbpeHa — ot 0,001 go 0,2 mr/mv3;

* C 01.07.2002 1. BBegeH B pevictBue I'OCT 24104—2001.
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Mertonm OCHOBaH Ha U3MEPEHMM IIOIJIONIIEHUSA W3JIYYEHUS DPE30HAHCHOW JUITMHBI
BOJIHBI aTOMHBIM ITApOM OIIPEAENISIEMOTO 3JIeMeHTa, 00pa3yrolIMMcS B pe3yJibTaTe
BJIEKTPOTEPMUIECKON aTOMU3ALUM aHAJIU3UPyeMOM IIpoObl B TpadUTOBON €YU
CIIEKTPOMETpA.

Meton MOXeT IIPUMEHSITHCS IS ONpeaesieHUus 60jIee BHICOKUX KOHIIEHTPAIUit
3JIEMEHTOB II0CIIe pa3baBIeHUsI AaHAIM3UPYEMOU ITPOOBI BOLBI, HO HE OOJIEE YEM B
CTO pas.

4.1 Cpencrpa n3MepeHuii, 000pyI0BaHHE W PEAKTHBBI

ATOMHO-a06COPOIIMOHHEI  CITEKTPOMETp (CIIeKTpodOTOMETP) JII0OOTO THUIIA C
BJIEKTPOTEPMHUYECKIM aTOMU3AaTOPOM, IIO3BOJISIIONIMM IIPOM3BOAUTE IO 3aJlaHHOMN
IIporpaMMe pa3orpeB Ipad@uUTOBOM Ieur, 06O0PYIOBAHHEIM UCTOYHUKAMU PE30HAHC-
HOTO U3IydeHUs (CIIEKTPATbHBIMU JIAMIIAaMU) IS OIPEAEeSIEHUS COOTBETCTBYIOIIUX
3JIEMEHTOB U YCTPONCTBOM IUIS KOPPEKIIMU HeCEJIeKTUBHOrO roromeHus (hoHa).

HwinHIp MepHBIH BMectuMmocTsio 500 ¢ o TOCT 1770.

Kon6sr meprsie mo T'OCT 1770.

ITunerku rpamyuposaHHble 1o [OCT 29227 wim ¢ omHOM OTMETKOM IO
T'OCT 29169.

Mukpomo3aTopsl.

Becnl 1abopatopHbie 001Iero HasHaYeHUs 2-ro kiacca ToaHoctu 1o I'OCT 24104
¢ HanmGobIIMM IIpenesioM B3pemmBaHusa 200 r.

TocynapcTBeHHBIE CTAaHIAPTHBIE 0GPA3IIbl COCTaBA BOAHBLIX PACTBOPOB JIEMEHTORB
o 'OCT 8.315.

MMpumeuanue — Bmecro I'CO cocraBa BOIHBIX PaCTBOPOB MHMBUYaIbHBIX SJIEMEH-
TOB HOIIYCKAacTCA MCIIOIb30BaTh MHOI'OKOMIIOHCHTHBIC T'CO cocraBa BOJHBIX pacTBOPOB
3]IEMEHTOB. IIpK OTCYTCTBUM B TOCYHAPCTBEHHOM PEeCTpe YTBEPXKICHHBIX TUIIOB CTAHAAPTHBIX
06pa3u03 HSOGXO)II/IMI)IX I'CO JIOITYCKACTCs UCIIOJIb30BaTh aTTCCTOBAHHBIC CMECHU 3JICMCHTOB.

Crakanuuku juist B3enmBadust 1o FOCT 25336.

Crakan Tepmocroiikuit o TOCT 25336.

XOJIOOWIBHUK OBITOBOM JIIOOOTO THUIIA.

OwIbTpEl GyMaXHBIE 06€330JICHHbBIE «CHHAA JICHTa» WM MeMOpaHHBIE C TUaMeT-
poMm 1op 0,45—0,55 MKM.

YerpoticTBo g GUWIBTPOBAHUS.

IInutka aekTpudeckas ¢ 3akpbrtoil crmpansio mo T'OCT 14919.

AXBaIUCTIUUISTOPEL — OMHOCTYIIEHUYAThIA 1 aByxcTyreHdarsni mo TOCT 28165.

ITocyna g TpaHCIIOPTUPOBAHUS M XPaHEHUS OTOOPAHHBIX IIPOG BOABI BMECTU-
MocTbio 0,2—0,5 1M? U3 TOIMMEPHBIX MATEPHUAIOB (IIOIMATIWIEHA, IIOIUIIPOIIMIIEHA,
MMOJIMBUHIWIXJIOPUIA, (TOPOILIACTA, IIPEIHA3HAYEHHBIX UI U3TOTOBIEHUS €MKOCTEM
JUISL TIMIIEBBIX IPOMYKTOB WM JIEKAPCTBEHHBIX IIPETIapaToB).

Kucnora azotnas o 'OCT 11125, oco6oit yuctorsl wii 1mo 'OCT 4461, oun-
IIEHHAA METOJOM IIE€PETOHKU.

Bopma OumucTwuMpoBaHHAS WIM JA€MOHU3MPOBAHHAS (IUCTIWLIMPOBAHHAS BOJA
o 'OCT 6709, neperHaHHast IIOBTOPHO WJIX TIPOITYIIEHHAS Yepe3 KOJIOHKY ¢ MOHO-
obmenHoi cmonoi mo TOCT 20298).

AproH razoo0pasHsbiit BbIcokoi yucToThl 110 T'OCT 10157 wim a30T ra3oo6pa3HbIit
o 'OCT 9293.

Tannaguit MeTayumueckuit, rmopoirok (99,94 %) mo TOCT 14836.

Hurpar marausa 6-sogusiii mo TOCT 11088, 4. 1. a.

JlorryckaeTcst IPUMEHSITh IPYTUe CPEACTBA U3MEPEHUI, 060pYIOBaHNE U PEAKTHU-
BBI C TEXHUUECKUMU U METPOJIOTMUECKUMHU XapaKTEPUCTUKAMU HE XyX€ YKA3AHHBIX.
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4.2 Ot6op mpod

IIpo6st Bomsr otoupatot 1o 'OCT P 51592 u TOCT P 51593 B nmocymy o6nemMoM
0,2—0,5 aM3, U3rOTOBIEHHYIO U3 ITOJIMMEPHEIX MATEpHANOB. Eciy M3MepeHne Ipo-
BOIAT OoJiee yeM uepe3 S5 4 Iocie oTbopa, IMpoOBl KOHCEPBUPYIOT, HOOABISS Ha
0,2 mM3 Bobl 3 cM® KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBL.

CpoK XpaHeHUS 3aKOHCEPBUPOBAHHBIX ITPO6 IIPU OIIPENeSIeHUM BUCMYTA, KaaMuUs,
MBILIbSKA, OJIOBA, CEJIEHA, Cepedpa M CypbMBI 5 CYT, OCTAIbHBIX IIpo6 — 14 CyT.
[Ipoba He HOKHA ITOABEPTaThCS BO3AECHCTBHIO IIPIMOTO COJIHEYHOIO CBETA.

4.3 Tlopsanok MOATOTOBKH K MPOBEIECHHIO H3MePeHHi

4.3.1 TloxroroBxa ITOCYIIBI

Bcro ucnioms3yemyto ms or6opa, XxpaHeHUs, TPAHCTIOPTUPOBAHUS U aHAIM3a IIPo6
TIOCYLy TIPOMBIBAIOT pa3baBieHHOH 1 : 1 a30THOI KUCIOTOM, 3aT€EM OOJBIIMM KOJIH-
YeCTBOM BOOOIIPOBOTHOM M (WIM) IUCTWIUIMPOBAHHON BOIBI M OIIOJIACKUBAIOT 3—4
pasa GMIUCTWIIMPOBaHHOM Bogoit. He nonyckaetcst o0pabaThiBaTh IIOCYAY CMECSIMU,
COIEPXKAIIUMU XPOM.

4.3.2 TIpuroToBieHUE PacTBOPOB

4.3.2.1 PacTBOp a30THOM KUCIOTHI MOJISIPHOI KoHUeHTpauyu 0,3 Moib/mm3

B MepHyIo K06y BMecTUMOCTBIO 1 M3 rTomemaror 100 cM3 6MaucTWLIMPOBaHHOK
(HeMOHM3UPOBAHHON) BOALL ¥ IPUIMBAIOT 15 cM3 KOHIIEHTPUMPOBAHHON Aa30THOMI
KUCTOTHL. [Tocte oxyTaskaeHUs 40 KOMHATHOM TEMIIEpAaTyphI IOBOISAT PACTBOP GUIMC-
TWUIMPOBAHHON (IeMOHU3UPOBAHHON) BOTOM M0 METKU U TIHATEIHHO IlepeMeIlBa-
10T. CpoK XpaHeHUs pacTBopa 3 Mec.

4.3.2.2 PacTtBOp pa3baBieHHOI B cOOTHONMIEHUHX 1 : 1 a30THOM KUCIOTHI

B MepHyI0 K016y BMecTUMOCTBIO 1 M3 rmomernaror 100 cM3 6MAMCTWIIMPOBAHHOR
(IeMOHM3UPOBAHHON) BOMABI, 3aT€EM MEPHBIM LIWIMHAPOM OCTOPOXHO IIPWINBAIOT
500 cM3 KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHL I1oCiIe OXJIaXAEHUS PacTBOpa IO
KOMHATHOM TEMITepaTypsl PACTBOP B KOJIOE TOBOIAT O METKU OMAMCTIUTUPOBAHHOMN
(IEMOHM3UPOBAHHOI) BOMOH U TINATEJILHO ITepeMenInBaloT. CpoK XpaHEHUS PacTBO-
pa 6 mec.

4.3.2.3 Xummueckuit MmogudukaTop (MogudUKaTop MaTPUIILI)

TIpu onpeneneHNN MHOTMX JIETKOJETYINX 3JIEMEHTOB IS YBEIMYEHUS TeMIlepa-
TYpPBI 030JI€HUA MPOOBI U pas3lieleHUs ITMKOB aTOMHOTO M (DOHOBOTO ITOIJIOIIEHUS
HCIIOJIB3YIOT XMMUUeCKre MoaudukaTopsl (MomuduKaTOpbl MaTpuibl). PacTBophI
HUTpaTa Najulagus U HUTpaTa MarHusl SIBJISIIOTCS YHUBEPCAIBHBIMU MoauduKaTopa-
Mu. Jlomyckaercs IpuMeHeHNe JPyTiX MOTU(UKATOPOB WX UX CMECH B 3aBHCHIMOC-
TH OT PEKOMEHIALMI (PUPM — U3rOTOBUTENIEH TTPUOGOPOB.

4.3.2.3.1 PactBop HuTpara naUlamus ¢ MAacCOBOM KOHIIEHTpAIMEH IIajuIamus
1 /mv3

B Tepmocrolikuit crakad noMeniaior 1,00 T IMoponikooGpa3HOro nauiamus, 1o0aB-
JISIIOT 5 ¢M3 KOHIEHTPMPOBAHHOM a30THOM KMCIIOTHL M HATPEBAIOT HA JIEKTPOIUIATKE C
3aKPBITON CITUPAIBIO 10 TIOJTHOTO PAcTBOPeHMS MeTavia. [locie oxyaXmaeHus pacTBOp
QWIBTPYIOT B MEPHYIO KOJIOY BMECTUMOCTLIO 1 IM3, IIPOMBIBAIOT (PIIBTP HECKOJb-
KUMU IIOPIUAMY pacTBOPa a30THOM KUCIOThI KoHUeHTpamuy 0,3 Mois/nM? 1 10Bo-
IIAT €10 06BheM pacTBopa a0 MeTKu. CpoK XpaHEeHMS pacTBopa 6 Mmec.

4.3.2.3.2 PacrBop HUTpaTa MardHus MaccoBOi KOHLEHTpaluu 3 r/mm3

B kon6y BMecTuMocThi0 1 M3 rmoMernaror 5,19 © HUTpaTa MarHusS M pacTBOPAIOT
B PAaCTBOpE a30THOM KMUCIOTH KOHLeHTparmu 0,3 Mojs/nM3. CpoK XpaHEHMS pacTBO-
pa 3 mec.
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4.3.2.4 T'pagynpoBOYHEIE PACTBOPHI SJIEMEHTOB

T'pamynpoBoYHBIE PACTBOPBI TOTOBAT ITyTeM pa36aBlieHUsS B MEPHOIT TIOCy/Ie HE00-
XOIMMOTO CTAaHAAPTHOTO 0Opa3lla coCcTaBa BOTHOIO PacTBOpA 3JIEMEHTA PACTBOPOM
A30THOM KMCJIOTHI MOJISIPHOM KoHUeHTpauuu 0,3 MOIb/IM3 B COOTBETCTBMM C MH-
CTPYKLIMEHN 10 IPUMEHEHMIO CTAHIAPTHOro obpasiia. B KauecTBe TpagyMpOBOYHBIX
pPACTBOPOB MOTYT NMPUMEHATHCS HEIIOCPEICTBEHHO CTAHMAPTHBIE OOPA3Ilbl cOCTaBa
BOIHBIX PACTBOPOB 3JIeMEHTOB. I palypOBOYHBIEC PACTBOPHI KAXKIOTO OIIPEIEIITEMOTO
3JIEMEHTA MOJIKHBI OXBAaTBIBATh BECh PabOUMil TMAIIa30H U3MEPEHUS €T0 MacCOBOM
KOHLIEHTpalMM B I1pobax. X 4uciio MoJpKHO ObITh HE MEHEe TPeX.

Cpok XpaHEeHUA NIPUTOTOBJIEHHBIX IPaIyUPOBOYHBIX PACTBOPOB 2JIEMEHTOB Mac-
coBoit KoHIeHTpauuu ot 100 mo 10 Mr/amM3 B IUIOTHO 3aKPBITOM TIOCYIE U3 IIOJIMMED-
HBIX MaTepuajoB (KpoMe pacTBopa cepebpa) He Oojee 2 Mec, pacTBopa cepebpa B
TIoCy/Ie M3 TEMHOTO CTeKJIa He GoJee 14 cyT; TpaTyMpOBOYHBIX PACTBOPOB 3JIEMEHTOB
MaccoBoi KoHueHTpauuu ot 10 mo 1 mMr/am3 B IUIOTHO 3aKpPBITOM IUIACTUKOBOM
rocynme (KpoMe pacTBopa cepebpa) He Gosee 1 Mec; pacTBopa cepebpa B ITocyle U3
TEMHOTO CTeKJIa He Gojiee 7 CYT; TpagyMpOBOYHBIX PACTBOPOB 3JIEMEHTOB MAaCCOBOI
KoHIeHTpaimu oT 1 go 0,1 Mr/oM3 B IDIOTHO 3aKPLITOM IUTACTUKOBOM TToCyde (KpoMe
pacTBopa cepebpa) He Gojiee 7 cyT. XpaHAT pacTBOPHI B XOJIOAWILHUKE IIPU TEMIIE-
patype 4—8 °C. I'payupOBOYHBIE PACTBOPHI JIEMEHTOB MACCOBOM KOHIIEHTPALIUK
menee 0,1 mr/mv® u cepebpa meHee 1 Mr/aM3 TOTOBAT HENOCPEACTBEHHO IIEPEL
HayajJoM U3MEPEHUI U UCITOIB3YIOT HE IO3IHEE 8§ 4 ¢ MOMEHTA UX IIPUTOTOBIICHUS.

4.3.2.5 Xoocrast 11poba — pacTBOP a30THOM KUCIOTH MOJIIPHOM KOHIIEHTPAIIUU
0,3 momn/am3. Xosocras 1po6a JOJDKHA COAEPXKATh BCE BEIECTBA U B TAKUX KOH-
IIEHTPAIIUIX, KOTOPBIE TOOABIAIOT K aHAIM3UPYEMOI IIpobe.

4.3.2.6 Ilpu NIPUTOTOBIEHUM PACTBOPOB HEOGXOMMMO KOHTPOIMPOBATH YHCTOTY
MIPUMEHSEeMO U1 pa3baBiIeHus] OMINCTWLUIMPOBAHHON (JIEMOHU3UPOBAHHO) BOJIBI
U pacTBOpa a30THOM KMCJIOTEL MOJISIPHOM KoHueHTpaumu 0,3 Monn/mv3. UsmepeHHoe
B HuUX 1o 4.4 comepXaHUe OIpeAeNsIeMbIX 3JIEMEHTOB He JOJDKHO OBITh bojee
3HAYEeHWS HIDKHEH ITpaHuIlbl YCTAHOBIEHHOTO AYalla30Ha U3MepeHuil. B mpoTusHOM
ciTydyae UCTIOBb3YIOT PEaKTUBLI 60Jiee BEICOKOM YUCTOTHI WU IIPOBOIAT UX JTOTIOTHI -
TEJIBLHYIO OYUCTKY, HAIIpUMEP METOAOM IIEPEerOHKU.

4.3.3 IlomroroBka Ipubopa

ATOMHO-a0COPOIIMOHHBIN CIIEKTPOMETP (CIIEKTPO(OTOMETP) C AIEKTPOTEPMUYEC-
KM aTOMM3aTOPOM ITOATOTABIMBAIOT K paboTe B COOTBETCTBUU C PYKOBOJICTBOM
(MHCTPYKILIMEH) 110 3KCILTyaTal. PexXXuMBl paGoThI IIprbopa U IIporpaMMy HarpeBa
IIeYr YCTAHABIMBAIOT B COOTBETCTBUU ¢ PEKOMEHIAITUAMU (PUPMBI — U3TOTOBUTES
mpubopa. PekomeHIyeMBIe PEeKUMBI ITPOBEACHUS U3MEPEHUI TIPUBEIEHEI B IIPIJIO-
KeHuu A. TIpu aToMm s mprbopa KOHKPETHOTO TUTIA OIITUMAIbHBIE PEXUMBI pAGOTHI
YCTaHABIMBAIOT SKCIIEPUMEHTAIBHO.

4.3.4 TI'pamyupoBka mpubopa

T'panynpoBKy mpuGopa IIpOBOIAT Iepell HAYaJIoOM M3MEPEHUI ITOATOTOBIEHHBIX
po06. 1 mosmydeHusT TpagyupOBOYHON XapaKTePUCTUKU B PEXUMAX, YCTAHOBJICH-
HBIX TI0 4.3.3, HEe MeHee TpeX pa3 M3MEPSIOT 3HAYeHHEe aTOMHOTO IIOTJIOIIEHUS
XOJIOCTOI IIPOOBI, a 3aTeM — KaXIOro I'PaIyMpOBOYHOTO PACTBOPA ONPEHETIEMOTO
5JIEMEHTA, IIPUTOTOBIEHHOro 1o 4.3.2.4, Kak IpaBWIO, B IIOPSAKE BO3PACTAHUSA
KoHLIeHTpauuu. ITo pesybTataM U3MepeHUH ONPEResIIoT IPALyUPOBOYHYIO 3aBUCH-
MOCTb CPEIHETO 3HAYEHUSI ATOMHOTO ITOITIOIIEHUS KOHKPETHOTO 3JIEMEHTA C YIETOM
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CpEeIHeTo 3HAYeHUSI ATOMHOTO ITOTJIOLLEHUS XOJIOCTOM ITPOOEBI OT MAaCCOBOM KOHIIEHT-
palMy 3JIeMEHTA B aHAIM3UPYEMOM TPaIyMPOBOYHOM PACTBOPE.

4.3.5 KoHTpo:b cTaGWIBHOCTU TPAIYUPOBOYHON XapaKTePUCTUKU

CTabWwILHOCTb I'PaIyIPOBOYHON XapaKTePUCTUKN KOHTPOJIUPYIOT HEe MeHee YeM
yepe3 Kaxmble 15 aHamuM3upyeMbIX 1po0 Boabl. st KOHTPOJISA CTaOMIIEHOCTY Tpay-
MPOBOYHOMN XapaKTEPUCTUKM M3MEDPSIIOT IIPUTOTOBICHHBIN TI'PaZyUpOBOUYHBLIN pac-
TBOP, B KOTOPOM MaccoBas KOHIIEHTpAIIMA JIEMEHTA HaXOMUTCS BOGIM3M pabodero
JIalia30Ha U3MEPEHUI 3TOrO 3JIeMEHTA B aHAJM3UPYEMOU ITapTUH IIpoO.

T'panyrpoBOUYHYIO XapaKTEPUCTUKY CUMTAIOT CTAOWIBHOM, €CIIM BBIIOTHSAETCS
YCIIOBUE

100 |C — C ] <0,538C,, )
rae C, — IeICTBUTEIIPHOE 3HAYEHME MACCOBON KOHLIEHTPALUK 3JIEMEHTA B Ipafyu-
POBOYHOM PACTBOPE, MI/AM>;
C — U3MEPEHHOE 3HAYEHME MACCOBOIl KOHLIEHTPALIMM 3JIEMEHTa B 3TOM XKe
IPaLyVPOBOYHOM PACTBOPE, MI/IM>;
8 — OTHOCHUTENIBHAS IIOTPEIIHOCTD, %.

B ciyyae HeBbITOMHEHU yCiIoBUS (1) IIPOBOAAT ITIOBTOPHYIO TPAJIyHpPOBKY IIpU-
6opa.

4.3.6 ITomroroBka IIpo6

4.3.6.1 K mpobGe aHammM3uMpyeMOil BOIBI, €CJIM €€ He KOHCEPBMPOBAIU IIOCIIE
o160pa, I06GABIAIT KOHLIEHTPUPOBAHHYIO a30THYIO KMCJIOTY M3 pacdera 3,0 cm?
asoTHOM KucaoThl Ha 200 ¢M3 BOABI, pACTBOP TIIATEILHO IIEPEMEINNBAIOT U BBIIED-
XKUBaT He MeHee 3 4. Eciim B MOAKUCIEHHOMN ITpo0Oe HAXOMATCS 3aMETHBIE ITIa30M
B3BEIIEHHBIE YACTUIIBI, TO II€PE IIPOBEAEHNEM U3MEPEHU ee (PUIbTPYIOT.

4.3.6.2 Tlpu HeoOGXOAMMOCTH pa3baBIEHUS UCXOMHOM ITPOOHI BOALI, 4 TAKXKE JUIT
YCTpaHEHUS BO3MOXHOTO MEIIAIONIET0 BJIMAHUSA MATPULBI ITOATOTOBJIEHHEIE IIO
4.3.6.1 11po6bI pa36aBIAIOT PACTBOPOM a30THOM KUCIOTHI MOJISPHOM KOHIEHTPALIMN
0,3 Monb/mm3.

JIi1g 1IpOBEPKY HAJIMYMS MEILIAIOILETO BIIMSHUS MATPUIIBI U3 TTOATOTOBJIEHHOM 10
4.3.6.1 1poGBI OTOUPAIOT ATMKBOTHYIO YacTh U pa36apisioT ee B 5—10 pa3 pacTBopoM
a30THOM KUCIIOTHI MOJIAPHOI KoHIeHTpaumu 0,3 Moin/aM3. McxopHyio u pa3dasieH-
HYIO ITIPOOHI U3MEPSIOT 110 4.4.

Memaomuye BIMSHUS CYUTAIOT HE3HAYMMBIMHU, €CJIN BBIIIOJTHSIETCS YCIIOBUE

K,C,— Cl<V (0,018K,C,)% + (0,018C)?, 2

rae C — MaccoBas KOHLIEHTpAIMA 3JIEMEHTA B UCXOIHOl 1Ipobe, Mr/mm3;

C, — MaccoBasi KOHLEHTpALVsL 3/IeMeHTa B pa3sGaBIeHHOI 1pobe, mr/mv3;

K, — xpaTHOCTb pa30aBIeHNsT NCXOTHOI IIPOODL;

0 — OTHOCHTEJIbHasI ITOIPEIHOCTD ISt COOTBETCTBYIoLIero sHadeHust Cp 1 C, %.

B ciydae 3arpssHeHus rpadUTOBOM IT€UM IIPU U3MEPEHUM 1IPOO € COAEPKAHUEM
OIIPENEISIEMOTO 3JIEMEHTA, BBIXOAAIIMM 32 BEPXHIOW I'PAaHUILY JUAalla30Ha U3MEpe-
HMI, HEOOXOMMMO TIPOBECTU €€ OTXKUT A0 TeX IIOp, IT0KA CUTHAJ IIPU OIIPEAETCHUN
XOJIOCTOM IIPOOBI HE BEPHETCA K MCXOTHOMY YPOBHIO.

4.4 Tlopsanok npoBeaeHNs M3MePEHMii

4.4.1 NsmepeHre MacCOBOM KOHLIEHTPALIMK 3JIEMEHTOB IIPOBOAAT IIPU HOPMAJIb-
HBIX KIMMATUYECKMX YCIOBUAX MCIIBITAHWII € y4eToM TpeOOBaHUII DPYKOBOACTBA
(MHCTPYKLIMM) TI0 3KCIDTyaTallUX CIIEKTpOMETpa (CIIEKTpOoGhOTOMETPA).
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4.4.2 YcTaHaBIMBAIOT ONTUMAJIbHBIE PEXUMBI MU3MEPEHUM IUISI KOHKPETHOTO
3JIEMEHTA B COOTBETCTBMM C PYKOBOJICTBOM (MHCTPYKLHMEH) IO 3KCIUIyaTallUu
CIIEKTPOMETpA.

4.4.3 ANVMKBOTHYIO YacTb IIOATOTOBIEHHOM 110 4.3.6 IIpO6BI BBOIAT JO3UPYIOIIMM
YCTPOMCTBOM (MHKPOZO3aTOPOM) B TpachUTOBYIO IIeUhb clieKTpoMeTpa. HarpeBaHue
MPOOHBI IIPOBOMAT B TOKE MHEPTHOTO ra3a (aproHa) I0 IporpamMMe, BKIIIOYAIONIEH B
ce6s BRICYIIMBAHUE, 030JIEHIE, ATOMU3AINIO ITPOOHI M OTKUT 1eun. [1pu nusmepeHnn
XeJe3a, KobajibTa, MapraHiia, Mell, MBIIIbsIKA, HUKEJSA, CBUHLIA, cepedpa U LIMHKA
JIOITyCKAETCA UCITOJIB30BaTh B KA4eCTBE MHEPTHOTO Ta3a a30T. I3MepeHne aTOMHOTO
TIOTJIONIEHUSA JIEMEHTA B KaXJIOM IIpoGe IIPOBOIAT HE MEHee IBYX pa3. KomIteHcanuio
HECEJIEKTUBHOTO IIOTJIOIIEHUS OCYILECTBIIIIOT ¢ MCIIOIH30BAHUEM DPA3TMIHBIX CIIO-
COOOB KOPPEKIIMM: HENPEPHIBHOTO CIIEKTpa JEUTEPUEBOI JIaMIIO, Ha OCHOBE 3(-
tdexra 3eemana u apyrux. Msmepsemass MaccoBass KOHLEHTPALMA OIIPENEIIEMOTO
3JIEMEHTA B IIpo0e JTODKHA HAXOMUTHCA B IIpeesiaX HalaeHHo# 110 4.3.4 rpaxyupo-
BOYHOH 3aBUCUMOCTH.

4.4.4 ]t TOBBILIEHUS TEMITEPATYPhI 030JIEHUS IIPO0 PEKOMEHIAYETCS B IrpaduTo-
BYIO II€Yb aTOMM3aTOPA, IIEpe]l BBEACHNEM B HEE€ AJTUKBOTHOM YaCTH ITOATOTOBIEHHOMN
MpoOkI, HO06ABIATh MOAU(MUKATOP, IIPUTOTOBIEHHBIN 10 4.3.2.3, B COOTBETCTBUU C
peKOMeHIAIMAMU (PUPMBI — U3TOTOBUTENSA ITpubopa. IIpK 3ToM HJaHHYIO IIPOLENYPY
MIPOBOIAT M IIPU TpagyupoBke Ipubopa. Jlomyckaercsa moGaBisaTh MoauGUKATOD
MaTPUIIBI HEITOCPEICTBEHHO B aHAJIU3UPYEMBbI€ IIPOGHI, COOTBETCTBYIOIIME IPATyUpPO-
BOYHBIE PACTBOPHI M XOJIOCTYIO IIPO0Yy.

4.4.5 XoJIOCTOM OIIBIT

U3MepsIoT 3HaUYEHNE AaTOMHOTO TTOTJIOIIEHUS XOJIOCTOM IIPOOBI, IIPUTOTOBJIEHHOM
o 4.3.2.5.

4.5 O0paboTKa pe3yabTaTOB M3MEpPEHHit

4.5.1 Ilo 3HaYeHUSIM aTOMHOTO ITOIJIOIIEHUS 3JIEMEHTa B aHAJIM3UPYEMOM ITpoGe
BOIBI U B XOJIOCTOH Ipobe, MCIIONB3YySA I'paIyHMpOBOYHYIO 3aBUCHMOCTH 110 4.3.4,
OTIPEIEAIOT MACCOBYIO KOHIIEHTPALIMIO 3JIEMEHTA B IIpobe X, mr/mv3.

4.5.2 3a pe3yibTaT OlpeiesIeHUs IIPUHUMAIOT CpeaHeapu(MeTHIECKOE Pe3yiIb-
TAaTOB ABYX IapaUIeJIbHBIX U3MEPEHUN aHATU3UPYEMOTO 3JIEMEHTA, YIOBIETBOPS -
omux yciaosuio b.1.

4.5.3 Ecny UCXOIHYIO aHATU3UPYEMYIO IIpo0y pa30aBiisuid, TO ITOJyYEHHBIH 110
4.5.2 pe3ysabTaT YMHOXAIOT Ha KPaTHOCTb IIPOM3BEIEHHOTIO pa30aBIeHUsI UCXOMHOM
MIPOOHI.

4.5.4 Pesynbrar OIpeneIeHUsT COOEepKaHUs dJIEMEeHTa B aHAIU3UPYeMOI IIpobe B
JIOKYMEHTAX, IIpeycMaTpUBAIOLINX UX MCIIONIB30BaHNe, IIPEACTABIISIOT B BUIE:

X+ A, Mr/mv3, 3)

rme X — MaccoBasi KOHILEHTpaIUsl 3JIEMEHTA B BOJIE, MF/,I{M3;
A — abCcolMoTHAs TIOIPENTHOCTD OINpeAeSIeHUsI MacCOBON KOHIEHTPALUU 3Je-
MEHTa, MI/IMS, TIpH BeposTHocTH P = 0,95.

3HavyeHNe A pacCYUTHIBAIOT 1O (hopMyIIe
A = 0,013, 4)
rfe & — OTHOCUTEIbHAA IIOTPEITHOCTD OIIpee/IeHNs IeMeHTa 110 Tabauie 1.

Ecmu ucxomHyto npoby pas6asiisuiv, TO 3HAYEHUE A PACCYUTHLIBAIOT 110 GopMyIIe
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A = 0,013K,C,.

4.6 XapakTepuCTHKH NOTPEIHOCTH
I'paHUIIBI OTHOCUTEIHLHON IOIPENTHOCTH M3MEPEHUH MAcCOBON KOHILIEHTPALIUK
a7eMeHTOB 8, %, npu BeposaTHocTd P = 0,95 He MOJDKHBI IIPEBBIIATH 3HAYEHMIA,
IpUBEAEHHEBIX B Tabmmire 1.

Tadnuma 1

T'OCT P 51309—99

&)

I'panuiisl
HaumeHnoBanue 3 .
MaccoBas KOHIICHTPAIHS JIEMEHTA, MT/IM OTHOCHTEIIBHOM
SJIeMEHTa norpentHoctd +8, %

AmtoMuHIT Oor 0,01 mo 0,1 BKJTIOY. 40
Bapuit » 0,01 » 0,2 » 30
Beprmmmit » 0,0001 » 0,0005 » 50
Cs. 0,0005 » 0,002 » 25
Banammit Or 0,005 » 0,01 » 50
Cs. 0,01 » 0,05 » 25
Bucmyr » 0,005 » 0,05 » 60
Cs. 0,05 » 0,1 » 30
Keneso Oor 0,04 » 0,25 » 20
Kammmit »  0,0001 » 0,001 » 50
Cs. 0,001 » 0,01 » 25
Kobanst Or 0,001 » 0,005 » 35
Cs. 0,005 » 0,05 » 20
Mapranert Oor 0,001 » 0,05 » 20
Menb » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 20
MonubaeH Or 0,001 » 0,05 » 35
Cs. 0,05 » 0,2 » 20
MpImbsik Or 0,005 » 0,02 » 50
Cs. 0,02 » 0,05 » 25
» 0,05 » 0,3 » 15
Huxkenn Or 0,001 » 0,05 » 30
OnoBo » 0,005 » 0,02 » 40
CauHerg » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 20
CeteH Or 0,002 » 0,05 » 20
Cepebpo » 0,000 » 0,01 » 40
Cypbma » 0,005 » 0,02 » 35
Turan Oor 0,1 » 0,5 » 40
Xpom » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 25
Huuk Or 0,001 » 0,05 » 25

4.7 Odopmaenue pe3ybTaToB
TTonyyeHHDBIE PE3YJILTATHI PETUCTPUPYIOT B IIPOTOKOJIAX, B KOTOPBIX YKA3bIBAIOT:
- 0603HAaYeHUE HACTOSIIIETO CTAHAAPTA;
- uHG}pOpPMALINIO, HEOOXOMUMYIO IS MACHTU(DUKALIUN IIPOOLI, WM €€ ITIOPSIKO-

BEIII HOMED:;
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- OTKJIOHEHWUS IIPY IIPOBEACHUU OIIPENEICHUS, €CIM TAKOBbIE UMEIUCh, U (dak-
TOPBI, OTPULIATEIILHO BIMSIOLINME HA MX PE3YNbTaTHI;

- maty oTOopa IIpOOLl U MIPOBEAECHUS U3MEPEHMIA;

- PpE3yJbTaT OIPEHEIICHU;

- aMWINIO0 UCITOTHUTEA.

4.8 KonTpoab TOYHOCTH (MOTPEIIHOCTH) Pe3yJIbTATOB W3MEPEHHid

4.8.1 KOHTpOJIb TOYHOCTU (IIOTPELTHOCTH) PE3YIHTATOB U3MEPEHUIT IIPUBEICH B
npuwioxeHun b.

4.8.2 HopmaTuBBI OIIEPATUBHOTO KOHTPOJIS CXOMMMOCTH Y BOCIIPOU3BOIUMOCTH,
upu BepositHocTy P = (0,95, nipuBeneHsl B Tabiuiie 2.

Tabnuma 2

Hopmarusb
OIICPATUBHOTO
KOHTpOJISt
HaumeHnoBaHue 31eMeHTA MaccoBas KOHIIEHTPAIHs 3/IeMEHTa, MT/IM>
BOCIIPOM3-
CXOoUuMOcC-
T d % [BOTUMOCTH
’ D, %
ATroMuHMII Or 0,01 mo 0,1 BKITIOU. 37 52
Bapnit » 0,01 » 0,2 » 28 39
Bepumtmit Or 0,0001 »  0,0005 » 46 64
Cs. 0,0005 » 0,002 » 24 33
Banamuit Or 0,005 » 0,01 » 46 64
Cs. 0,01 » 0,05 » 24 33
Bucmyt » 0,005 » 0,05 » 56 78
Cs. 0,05 » 0,1 » 28 39
Kemeso Or 0,04 » 0,25 » 21 29
Kammui » 0,000 » 0,001 » 46 64
Cs. 0,001 » 0,01 » 24 33
Kob6amsr Or 0,001 » 0,005 » 33 46
Cs. 0,005 » 0,05 » 21 29
Mapraneit Or 0,001 » 0,05 » 21 29
Menn » 0,001 » 0,01 » 37 52
Cs. 0,01 » 0,05 » 21 29
Monubaen Or 0,001 » 0,05 » 33 46
Cs. 0,05 » 0,2 » 21 29
MBIIIbSIK Or 0,005 » 0,02 » 46 64
Cs. 0,02 » 0,05 » 24 33
» 0,05 » 0,3 » 16 21
Huxkenn Or 0,001 » 0,05 » 28 39
OoBo » 0,005 » 0,02 » 37 52
CauHerg » 0,001 » 0,01 » 37 52
Cs. 0,01 » 0,05 » 22 30
Cenen Or 0,002 » 0,05 » 22 30
Cepebpo » 0,000 » 0,01 » 37 52
CypbMma » 0,005 » 0,02 » 33 46
Turan » 0,1 » 0,5 » 37 52
Xpom » 0,001 » 0,01 » 37 52
Cs. 0,01 » 0,05 » 24 33
Hunk Or 0,001 » 0,05 » 24 33
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5 OnpeneseHne coaepKaHus AMOMHHMSA, Oapus, Oepuius, Oopa,
BaHAIMSA, BUCMYTA, BoJb(ppaMa, xene3a, KaaMus, KM, KaJbius,
KO0aJbTa, KPEMHHUS, JUTHS, MATHHS, MAPraHna, Meau, MOIuOaAeHa,
MbIIIbSKA, HATPHUS, HUKEISA, 0JI0BA, CBHHIIA, CeJieHa, cepedpa,
CTPOHIHSA, CYPbMbI, TEJUIyPa, THTAHA, XPOMA, IHHKA METOIOM
ATOMHO-3MHCCHOHHOM CIIEKTPOMETPUH C MHAYKTHBHO CBSI3AHHOM
mia3moi (merox 2)

MCTO,I[ IIO3BOJIACT OIIPEALCIIATD MACCOBBIC KOHLCHTPAIINHM CICAYIOIINX JICMECHTOB:

amomuaus  — ot 0,01 mo 50 mr/mm3; MeI — ot 0,001 mo 50 mr/mm3;
Gapus — or 0,001 mo 50 mr/mm3; momubmena — ot 0,001 mo 10 mr/mm3;
oepwuma  — ot 0,0001 go 10 mr/mm3; Mbiubska — — ot 0,005 mo 50 mr/am3;
6opa — ot 0,01 mo 50 mr/mm3; HATpUA — ot 0,1 mo 500 mr/mm3;
BaHaIUA — or 0,001 mo 50 mr/mM3;  HMKes — ot 0,001 mo 10 Mr/mm3;
BUCMYTa — ot 0,05 mo 10 mr/mm3; 0JIOBa — ot 0,005 mo 5 mr/mm3;
Bonbpama — ot 0,02 mo 10 mr/mm3; CBMHILIA — ot 0,001 mo 10 mr/mm3;
Kejesa — ot 0,05 mo 50 mr/mm3; ceJieHa — ot 0,005 g0 5 Mr/mm3;
KagMust — ot 0,0001 mo 10 mr/mm3; cepebpa — ot 0,005 mo 50 mr/mm3;
KaJIust — ot 0,1 mo 500 mr/mm3; crporuus  — or 0,001 mo 50 mr/mm3;
KaJIBLIS — ot 0,01 mo 50 mr/mm3; CYpPBbMBI — ot 0,005 mo0 50 Mr/mm3;
Kobamsra  — ot 0,001 go 0,05 mr/om3; Tesutypa — ot 0,005 mo 10 mr/mm3;
KPEMHUSA — ot 0,005 mo 5 mr/mm3; TUTAHA — ot 0,001 mo 50 mr/mm3;
JIATUA — ot 0,001 mo 50 mr/mm3;  xpoma — ot 0,001 mo 50 mr/mm3;
MAarHust — ot 0,05 mo 50 mr/mm3; LIMHKA — ot 0,005 xo 50 mr/mm3.
MapraHiia — or 0,001 mo 10 mr/mm3;

MeTon 0CHOBaH Ha M3MEPEHUU MHTEHCUBHOCTH U3JTyJEHUS aTOMOB OIIPEAEISIEMBIX
3JIEMEHTOB, BO3HUKAIOIIETO IIPU PACIBUICHUM aHAJM3MPYEMOM IIPOOBI B aprOHOBYIO
ID1a3My, MHIYKTUBHO BO30YXIAEMYIO PATMOYACTOTHBIM 3JIEKTPOMATHUTHBIM I1OJIEM.

Ha pesynbrarnl onpeneneHUs MacCOBOM KOHIIEHTPAIIMKM 3JIEMEHTA B BOAE MOTYT
OKa3bIBAaTh MENIAIOIINE BIMSHUA APYTHe 3JIEMEHTEI, TIPUBEICHHBIE B IIPWIOXEHUH B.

Merog MOXeT IIPUMEHSTLCS JUISL OIpene/IeHus 0ojiee BHICOKMX KOHIIEHTPALIMIA
5JIEMEHTOB II0CJIe pa3baBlIeHUST aHATU3UPYEeMOM ITPoOGEI BOALI, HO He Gojiee YeM B
CTO pas.

TIpu HEOOXOMMMOCTH HOCTVDKEHUS Ha CIIONB3YeMOM TUITe aTOMHO-3MUCCUOHHO-
IO CIIEKTPOMETPA ¢ MHAYKTHUBHO CBI3aHHOM IUIaA3MOM HMXKHENM TpaHUIILI AUalla30Ha
U3MEPEHUI TIPUMEHSIOT CIIELMATBHYIO CUCTEMY BBOJA IIPOOBI B CIIEKTPOMETD, Ha-
IIpUMep YJIBTPa3ByKOBOE PACIIbUIEHUE TIPOODI.

5.1 CpencTsa usMepenuii, 060pyJ0BaHHE W PEAKTHBBI

ATOMHO-3MUCCUOHHBIN CIIEKTPOMETP C PAIMOYACTOTHBIM 3JIEKTPOMArHUTHBIM
TEHEPATOPOM [UISL BO3OYXIEHUS WHIYKTUBHO-CBA3AHHOM aproHOBOH ILIa3Mbl, 060-
DPYHOBAHHBIN YCTPOMCTBOM IS KOHTPOJISL CKOPOCTEHN ITOTOKA aproHa, YCTPONMCTBOM
IUIST 00pabOTKM BBIXOIHBIX CUTHAJIOB CIIEKTPOMETPA ¢ BO3MOXHOCTBIO KOPPEKLIUU
(OHOBBIX CUTHAJIOB.

TwmHapsl MepHbie BMecTUMOocThio 100 1 500 ev3 o TOCT 1770.

Kon6sr mepabie o TOCT 1770.

TTurrerku rpagpyuposarsbie 110 TOCT 29227 win ¢ ogHoit orMeTkoii 1o TOCT 29169.

435 10



r'OCT P 51309—99

TocymapcTBeHHBIE CTAHAAPTHBIE OOPA3LIBI COCTABA BOMHBIX PACTBOPOB 2JIEMEHTOB
o T'OCT 8.315.

IIpumeuanue — Bmecro I'CO cocTaBa BOIHBIX paCTBOPOB MHANBUAYaTbHBIX SJIEMEH-
TOB MOXHO UCITIOJIB30BaTh MHOTOKOMITOHeHTHBIe ['CO cocTaBa BOAHBIX PaCTBOPOB 3JIEMEHTOB.
[Ipu OTCYTCTBUM B TOCYIApPCTBEHHOM PEECTpe YTBEPXKICHHBIX TUIIOB CTAHAAPTHBIX 0GPas3IoB
HeobxoauMmbix ['CO jorrycKaeTcsl UCIIOIb30BATh aTTECTOBAHHBIE CMECH 3JIEMEHTOB.

X0JI0IMJIBHUK OBITOBOM JII060TO THUIIA.

@wibTphl GyMaXHBIE 00€330JICHHBIE «CHHSS JICHTa» WIM MeMOpaHHBIe ¢ QUaMeT-
powm 11op 0,45—0,55 MxM.

YerpoiicTBo U1 (hMIIBTPOBAHUSA.

AKXBaTUCTWIIATOPBI OTHOCTYIIEHYATHI 1 ABYXCTyeH4yaTsiil mo TOCT 28165.

Tlocyna manmsg TpaHCTIOPTUPOBAHUSA U XPaHEHUS OTOOPAHHEIX IIPOO BOXBI BMECTHU-
MocTeio 0,2—0,5 1M? U3 TOIMMEPHBIX MATEPUAIOB (IIOIMATIIEHA, IIOIUIIPOIIIIEHA,
MOJIMBUHWIXJIOpUIA, (hTOpOILIacTa, IIpeMHaA3HAYEHHBIX UIST M3TOTOBICHUS eMKOCTEN
JUTS TIMIIEBBIX TIPOAYKTOB WIK JIEKAPCTBEHHBIX IIPEITapaToB).

Kucmora asornaa mo I'OCT 11125 oco6oit yncrorsl wim 1o TOCT 4461, oun-
IIEHHAS METOJIOM IIEPETOHKM.

Bopa OupucrwuiMpoBaHHAas WIM IEMOHU3MPOBAaHHAs (IMCTWUIMPOBAHHAS BOJA
mo 'OCT 6709, nieperHaHHas IIOBTOPHO WUIM IIPOITYIEHHAS Yepe3 KOJIOHKY ¢ MOHO-
obmenHoi cmortoit 1o TOCT 20298).

AproH razoo6pasHsrii Beicokoit unctorsr 1o IT'OCT 10157.

JomnyckaeTcs IpUMEHATh IPYTUE CPENCTBA U3MEPEHMI, 060pYIOBaHIE U PEAKTU-
BBI ¢ TEXHUUYECKUMHU Y METPOJIOTMYECKMMM XapaKTEPUCTUKAMU HE XyXe YKa3aHHBIX.

5.2 Ot6op npod — 10 4.2.

5.3 IlopsAnoK MOArOTOBKH K NMPOBENEHUI0 H3MepeHuid

5.3.1 Iloaroroska rocyast — 110 4.3.1.

5.3.2 IlpuroroBieHue pacTBOPOB

5.3.2.1 PacTBOp a30THOM KMCIIOTEI MOJIIPHOM KoHIeHTparmu 0,3 MOJIb/aM3 — T10
4.3.2.1.

5.3.2.2 PactBOp pas6asieHHoit 1 : 1 a30THOM KMUCITOTH — 110 4.3.2.2.

5.3.2.3 I'pamyupoBOYHBIE PACTBOPHI JIEMEHTOB — 110 4.3.2.4.

5.3.2.4 TpamyupoBOYHBIE PACTBOPHI CMECU 3JIEMEHTOB

I'pagynpoBOYHBIE PACTBOPBI CMECHU 3JIEMEHTOB CEPUl «A» U «b» TOTOBIT B COOTBET-
CTBUU C TIpWIokKeHNeM ' HEMOCPEACTBEHHO TIepell HAYaJIOM M3MEPEHMI ITyTeM CMellle-
HUS TPpaIypPOBOYHBIX PACTBOPOB, IIPUTOTOBIEHHBIX 110 4.3.2.4, COOTBETCTBYIONIEH Mac-
COBOI KOHIIEHTpAIlMM U DPa30aBRIeHWEM DPACTBOPOM a30THOM KHWCIIOTHI MOJISPHOM
Kouuenrpauuu 0,3 mMonb/myv3. PacTBOPHL UCIIONbL3YIOT HE IO3AHEE 8 4 ¢ MOMEHTA
TIPUTOTOBJIEHUS. ['pajlyipOBOYHBIE PACTBOPHI CMECH IEMEHTOB JOJDKHEI OXBAaTHIBATh
BeCh paboUMil IUAITA30H U3MEPEHUS MacCOBOM KOHIIEHTPAIIMK OIIPEIENIIEMOTO 3JIe-
MeHTa B IIpobax. VX unciio JOJDKHO OBITh HE MEHEE JBYX.

5.3.2.5 Xomnocras npo6a — 1o 4.3.2.5.

5.3.2.6 KOHTpoib YUCTOTHI IPUMEHIEMBIX PEaKTUBOB — 110 4.3.2.6.

5.3.3 IlogroroBka mpu6opa

ATOMHO-3MUCCHOHHBIN CIIEKTPOMETP IIOATOTABIMBAIOT K paboTe B COOTBETCTBUM
C PYKOBOIACTBOM (MHCTPYKLMEN) II0 SKCIUTyaTauuud. Pexumbl paboTel Ipubopa
YCTaHABJIMBAIOT B COOTBETCTBUU C PEKOMEHIAIMAMU (PUPMBI — U3TOTOBUTENA IIPU-
6opa. PexoMeHnyemMbie peXXUMBI IIPOBEACHUSA U3MEPEHUI NPUBEHEHBI B IIPIUIOXKE-
Huu B. TIpu 3TOM U1 KOHKPETHOTO THIIA TIPUOOPA ONITUMAJIEHBIE PEXUMBI YCTaHAB-
JIMBAIOT SKCIIEPUMEHTAIILHO.
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5.3.4 VYcrpaHeHUe MENIAIONMINX BIMSHII

Koppexiuio (hoHa 11pr BOSHUKHOBEHUM MATPUYHBIX 3((HEKTOB U yUeT B3aMMHO-
IO BIIMSHUSA U3MEPIEMBIX SJIEMEHTOB 3a CUET CIIEKTPAIbHBIX HatoXeHUi (3ddexr
HHTEPGhEPEHIINN) TIPOBOIAT MPHU TTOMOIIM IIPOrPaMMHOIO OOecIIedeHUs CIIEKTPO-
MeTpa B COOTBETCTBUU C PYKOBOICTBOM IIO0 3KCIUTyaTalMM criekTpomerpa. Crekr-
PAIBHBIX HAJIOXKEHUI M30eraloT BEIOOPOM aIbTEPHATUBHON JUIMHBI BOJIHBI U3JTyde-
HUA 7eMeHTa (mpwioxenue B). UccrenoBanue addekTa mHTEPDEPEHIINN U pacueT
HEeOOXOMUMBIX ITOIPABOK, YUUTHIBAIOIINX BO3MOXHOE BIUSHUE MHTEPDEPUPYIOIINX
3JIEMEHTOB, IIPOBOAAT Ha CTAHJAPTHBIX 00pa3liax BOIHBIX PACTBOPOB 3JIEMEHTOB CO
3HAYEHMSAMU MACCOBBIX KOHLIEHTpALMi 31eMeHToB He MeHee 100 mr/mm3. Bnibop
TOYEK KoppeKuuu ¢oHa MpoBOAIT HAa HamboJlee TUIIMYHBIX pabouux IIpobGax BOALI
1 (WIN) TPAIyUPOBOYHBLIX PACTBOPAX CMECU 3JIEMEHTOB IIyTEM M3MEPEHUS MHTEH-
CUBHOCTH (POHOBOTO CUTHAJIA ¢ OMHOM WUIM C IBYX CTOPOH U3MEPSAEMOTO CIIEKTPAIIb-
Horo mmka siemeHTa. CiemyeT u3beraTh BBEIOOpa TOYEK KOppeKUMU (oHaA IS
OIIPENETIAEMOTO 3JIEMEHTA B 00JIACTH, B KOTOPOI BO3MOXHO ITOSIBIIEHUE CIIEKTPaIb-
HBIX JIMHUN OIPYTUX WHTEPHEPUPYIOMNX 3JIEMEHTOB.

5.3.5 I'panyuposka npubopa

I'pamyupoBKy clieKTpoMeTpa IIPOBOAAT IEpe] HaYaIOM U3MEPEHUI TIOATOTOBIIEH-
HBIX T1p06. [T TToJTyde HUA TpaayupOBOYHOM XapaKTePUCTUKM B peXXUMaX, YCTAHOB-
JIeHHBIX 110 5.3.3 u 5.3.4, He MeHee IBYX pa3 U3MEPSIOT HA JUIMHE BOJTHBI U3JTyYEHUSA
OIIPENETSIEMOTO JIEMEHTA UHTEHCUBHOCTb ATOMHOTO M3JTy4€HUS XOJIOCTOM IIPOOHI U
He MeHee ABYX I'PaypOBOYHBIX PACTBOPOB, IIPUTOTOBJIEHHBIX 110 5.3.2.3 wim 5.3.2.4.
OrpeneneHye TpaayMpOBOTHON XapaKTePUCTUKY, 00pabOTKY U XpaHEHUE Pe3yiIbTa-
TOB IPaIyUPOBKH CIIEKTPOMETPA IIPOBOASAT € UCIIOIBb30BAHUEM IIPOrPAMMHOTrO obec-
IIEUEHUSI CIIEKTPOMETpA.

5.3.6 KoHTpoib cTaGMIBHOCTY IPagyupPOBOYHOM XapaKTepUCTUKN — 110 4.3.5 He
MeHee yeM depe3 Kaxble 30 aHaIM3UPYEMBIX IIPO0.

5.3.7 Tloaroroska 1mpo6 — 1o 4.3.6.

5.4 Ilopsnok mpoBeaeHNs1 H3MepeHuit

5.4.1 W3MmepeHre MacCOBO KOHIIEHTPAIIMYU 3JIEMEHTOB IIPOBOMAT IIPU HOPMAJIb-
HBIX KIMMATUYECKUX YCIOBUAX HCIBITAHUM C y4eToM TpeOOBaHMII PYyKOBOICTBA
(MHCTPYKIIMK) II0 9KCIUTyaTalluM CIIEKTPOMETpA.

5.4.2 YcraHaBIMBAIOT ONITUMAIBHBIE PEXUMEI U3MepeHuit o 5.3.3 u 5.3.4.

5.4.3 BBom B CHEKTPOMETP IIOATOTOBIIEHHONW I10 4.3.6 NpoOBI M M3MepeHUe
aTOMHOTO U3JIyYeHUs 3JIEMEHTOB B AaHAIM3UPYEMOI TIpo6Ge IIPOBOAAT B COOTBETCTBUN
C PYKOBOJCTBOM (MHCTPYKLIMEN) 110 SKCIUTyaTalluy CIIEKTPOMETpa. VTHTEHCUBHOCTD
M3JIyYEHUS [T0CIIE TIPOXOXIEHUSA CBeTa uepe3 AN(PPAKIIMOHHYIO PEIIeTKY MOHOXPO-
Maropa WIN TTOJIMXPOMATOPa PETUCTPUPYETCS OMHUM MJIM HECKOIBKIMU (hOTOTYBCT-
BUTEJIGHBIMU YCTPOMCTBaMM, (POTOTOK KOTOPBIX M3MepsieTcss U oOpabarbiBaeTcs
KOMITBIOTEPHOI CUCTEMOI CIIEKTPOMETpA.

5.5 O6paboTKa pe3yJbTATOB H3MePeHMi

5.5.1 AHaiUTHYECKME CUTHAIBI 00pabaTeBalOTCA IIPU IIOMOIIM IIPOTrPAMMHOTO
o6ecIIeueHUS CIIEKTPOMETPA C UCITOIB30BAHUEM I'PAlyMPOBOYHON 3aBUCUMOCTH 110
5.3.5, B TOM 4mcCITe IMPOBOAATCS KOPpeKIUa (PoHa, IIpU HEOOGXOAMMOCTH YIeT B3aM-
HOTO BIVSTHUA U3MEPSEMBIX 2JIEMEHTOB, M PACCUUTHIBACTCA MAacCOBask KOHIIEHTPALIUS
OIIPENIEISIEMOTO JIEMEHTA.

5.5.2 3a pesyibTar oNpeAeIeHUS IPUHUMAIOT CPEAHEAPUPMETUUECKOE PEIYIIb-
TAaTOB JBYX IapaJUIeJIbHBIX U3MEPEHUN aHAU3UPYEMOTO BJIEMEHTA, YIOBIETBOPSI-
omux yciaosuwo b.1.
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5.5.3 Eciu ucxomHylo aHaIU3UPYyeMy1o IIpo0y pas30aBisuiv, TO ITOJYYEHHBIH I10
5.5.2 pe3yapTaT YMHOXAIOT Ha KPaTHOCTH IIPOBEICHHOTO pa3baBiIeHUA MCXOTHON
TIpPOOGHL.

5.5.4 Pe3synbrar ollpenejieHNs COIepXaHUs 2JIEMEeHTa B aHAIU3UPYEMOM IIpobe B
JIOKYMEHTAX, IIPEIyCMaTPUBAIOIINX UX MCIIONIb30BaHUE, IIPEACTABIISIOT B BUIE:

X=+A, mr/om3, 6)
e X — MaccoBasl KOHLIEHTPALMS 3IeMEHTA B BOIE, MT/IMS;
A — abBCooTHAs TIOTPENTHOCTh OIpeAeIeHUS MacCOBOM KOHIIEHTpAIlUU 3Je-
MeHTa, Mr/aM3, ipu BepostHocT P = 0,95.
3HaueHUe A pacCUMTHIBAIOT 110 (opmyite
A = 0,0158X, )
rIe & — OTHOCUTEIbLHAS IIOIPEITHOCTD OIPEAeIeHUs 2JIeMeHTa 110 Tabnuie 1.
Ecimm ucxomnayro mpolby pa3taBiisuii, TO 3HAUYEHHE A pacCUUTHIBAIOT 110 (popmyiie
A =0,018K,C,. ®)

5.6 XapakTepuCTHKH MOTPENIHOCTH

I'paHULIBI OTHOCUTEIBLHON ITOTPEIIHOCTY M3MEPEHUN MACCOBOM KOHIIEHTPALIUU
271eMeHTOB, 8, %, tpu BeposTHocT P = 0,95 He HOJDKHBI IIPEBLIIATL 3HAYEHUI,
IPUBEIEHHBIX B Tabuie 3.

Ta6nuia 3

'panuirs!
HaumeHnoBanue 3 .
MaccoBast KOHIIEHTPAIMS 3IEMEHTA, MI/IM OTHOCHTEILHOMN
SJIeMenTa IIOTPELIHOCTH +8,%

ATIOMIHWI Or 0,01 0 0,5 BKJTIOY. 30
Cs. 0,5 » 50 » 15
Bapmnit Or 0,001 » 0,1 » 30
Cs. 0,1 » 50 » 20
Bepummmii Or 0,0001 » 0,005 » 20
Cs. 0,05 » 10 » 15
Bop Or 0,01 » 1 » 40
Ce. 1 » 50 » 10
Bananit Or 0,001 » 0,05 » 20
Cs. 0,05 » 50 » 15
Bucwmyt Oor 0,05 » 10 » 25
Bomsdpam » 0,05 » 10 » 25
Keneso » 0,05 » 0,5 » 25
Cs. 0,5 » 5,0 » 15
» 5,0 » 50 » 10
Kagmuit Or 0,0001 » 0,001 » 30
Cs. 0,001 » 1,0 » 25
» 1,0 » 10 » 10
Kanmit Oor 0,1 » 500 » 15
Kanbrmii » 0,01 » 50 » 10
KobGanbr » 0,001 » 1,0 » 25
Ce. 1,0 » 10 » 10
Kpemunii Or 0,05 » 1,0 » 20
Cs 1,0 » 5 » 15
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I'panuitsl
HaumeHnoBanue 3 .
T MaccoBasg KOHIEHTpAIUA IJIEMEHTA, MI‘/,E[M OTHOCUTCJIIBHOU
TIOTPENTHOCTH 18, %

Jlutii Or 0,001 1o 0,1 BKJTIOY. 30
Cs. 0,1 » 50 » 20
Marunii Oor 0,05 » 1,0 » 20
Cn 1,0 » 50 » 10
Mapraneit Or 0,001 » 0,01 » 35
Cs. 0,01 » 10 » 20
Menn Oor 0,001 » 0,01 » 50
Cs. 0,01 » 50 » 20
MonubaeH Oor 0,001 » 0,1 » 20
Cs. 0,1 » 10 » 10
MpIibsiK Or 0,005 » 0,02 » 40
Cs. 0,02 » 50 » 15
Hatpuii Oor 0,1 » 1,0 » 20
Cn 1,0 » 50 » 15
» 50 » 500 » 10
Huxkens Or 0,001 » 0,05 » 40
Cs. 0,05 » 0,5 » 20
» 0,05 » 10 » 10
05080 Or 0,005 » 0,1 » 40
Cs. 0,1 » 5,0 » 20
CBuHeIn Or 0,001 » 0,01 » 50
Cs. 0,01 » 0,1 » 25
» 0,1 » 10 » 20
Cenen Or 0,005 » 0,01 » 20
Cs. 0,01 » 10 » 10
Cepebpo Or 0,005 » 50 » 16
CrpoHunit » 0,001 » 10 » 20
Cs. 10 » 50 » 15
CypbpMa Ot 0,005 » 50 » 20
Tewnyp Or 0,005 » 10 » 30
Turan » 0,001 » 0,01 » 40
Cs. 0,01 » 50 » 20
Xpom Or 0,001 » 0,01 » 25
Cs. 0,01 » 50 » 20
HuHk Or 0,005 » 0,01 » 35
Cs. 0,01 » 0,1 » 25
» 0,1 » 50 » 15

5.7 Odopmaenue pesyabraTtoB — mo 4.7.
5.8. Kountposib TOUHOCTH (NOTPEIIHOCTH) PE3YJIbTATOB M3MepPeHuil
5.8.1 KoHTpoiib TOYHOCTH (IIOIPELIHOCTU) PEe3YJIbTATOB U3MEPEHUI IIPUBEIEH B

npwioxeHnn b.

5.8.2 HopMmaTUBBI OIIEPATUBHOTO KOHTPOJIS CXOAUMOCTU U BOCIIPOU3BOAUMOCTH,
npu BepositHocTu P = 0,95, npuBeneHsl B Tabiuue 4.
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Tabnuna 4
HOpMaTI/IBI)I OIIEPATUBHOTO
Hamverosanne MaccoBas KOHIIEHTpAIMS 3IIEMEHTA, MT/aM> oo
JJICMCHTA
CXOOUMOCTH d, BOCIIPOU3BO-
% mamoct D, %
AmioMUHUII Or 0,01 Jito) 0,5 BKJIIOY. 28 39
Cs. 0,5 » 50 » 16 21
Bapuii Or 0,001 » 0,1 » 28 39
Cs. 0,1 » 50 » 20 28
Bepmmmii Or 0,0001 » 0,005 » 21 29
Cs. 0,005 » 10 » 16 21
Bop Or 0,01 » 1 » 37 52
Cs. 1 » 50 » 11 15
Banamuit Or 0,001 » 0,05 » 21 29
Cs. 0,05 » 50 » 11 15
Bucmyrt Or 0,05 » 10 » 24 33
Boasdpam » 0,02 » 10 » 24 33
XKemnezo » 0,05 » 0,5 » 24 33
Cs. 0,5 » 5,0 » 16 21
» 5,0 » 50 » 11 15
Kagmnit Or 0,0001 » 0,001 » 28 39
Cs. 0,001 » 1,0 » 24 33
» 1,0 » 10 » 11 15
Kanuit Or 0,1 » 500 » 16 21
Kanpmmit » 0,01 » 50 » 11 15
Kob6aner » 0,001 » 1,0 » 24 33
Cs. 1,0 » 10 » 11 15
Kpemunii Or 0,05 » 1,0 » 21 29
Cs. 1,0 » 5 » 16 21
JIutmit Or 0,001 » 0,1 » 28 39
Cs. 0,1 » 50 » 21 29
Marnnii Or 0,005 » 1,0 » 21 29
Cs. 1,0 » 50 » 11 15
Mapranerr Or 0,001 » 0,01 » 33 46
Cs. 0,01 » 10 » 21 29
Menn Or 0,001 » 0,01 » 46 64
Cs. 0,01 » 50 » 21 29
MomubaeH Or 0,001 » 0,1 » 21 29
Cs. 0,1 » 10 » 11 15
Mpribsax Or 0,005 » 0,02 » 39 55
Cs. 0,02 » 50 » 17 22
Harpnit Or 0,5 » 1,0 » 21 29
Cs. 1,0 » 50 16 21
» 50 » 500 11 15
Huxkens Or 0,001 » 0,05 » 37 52
Cs. 0,05 » 0,5 21 29
» 0,5 » 10 11 15
OmnoBo Or 0,005 » 0,1 » 37 52
Cs. 0,1 » 5 » 21 29
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Oxonuanue mabauypt 4
HOpMa.TI/IB])I OIICPATHBHOTO
HaumeHnopanue M 3 KOHIPOIA
4CCOBasl KOHIICHTPAIIHUA 3JICMCHTA, MI‘/I[M
IIIEMEHTA
CXOOUMOCTH BOCIIPOU3BO-
d, % numoctu D, %
CBuHel Or 0,001 1o 0,01 BxTIOU. 46 64
Cs. 0,01 » 0,10 » 24 33
» 0,1 » 10 » 21 29
Cenen Or 0,005 » 0,01 » 21 29
Cs. 0,01 » 10 » 11 15
Cepebpo Or 0,005 » 50 » 17 23
CrpoHnuii » 0,001 » 10 » 21 29
Cs. 10 » 50 » 16 21
CypbMa Or 0,005 » 50 » 21 29
Tenmyp » 0,005 » 10 » 28 39
Turan » 0,001 » 0,01 » 37 52
Cs. 0,01 » 50 » 21 29
Xpom Oor 0,001 » 0,01 » 24 33
Cs. 0,01 » 50 » 21 29
H17151% Or 0,005 » 0,01 » 33 46
Cs. 0,01 » 0,1 » 24 33
» 0,1 » 50 » 16 21
IMPUITOXEHHUE A
(cripaBodHOC)
Pexumbl nposeenns usmepenuii no Mmerony 1
Tadonauma A.l
CumBou smeMenTa | Al Ag | As Ba Be Bi Cd | Co| Cr | Cu| Fe
J1rHa BOJTHEI 309,3(328,1(193,7(553,6(234,9|223,1|228,8|240,7|357,9|324,7(248,3
peructpanuu, HM | 396,2 242.5
Ozonenne, °C 800 | 400 1200 | 900 300 | 800 | 800 | 1000 | 800
WX IpA OpUMeHeHn MoaudukaTopa MaTpulibl — (1) — pacTBOp HUTpara nawiaaus, (2) —
pacTBOp HUTpaTa MarHUsL:
Osonenne, °C 1700 | 1000 | 1200 1600 | 1100 | 800 | 1400 | 1500 | 1300 | 1400
@ | ) |(1+2) @ A2 M | @ @ | D)@
Aromusarst, °C | 23500 | 1600 | 2000 | 2500 | 2400 | 1800 | 1700 | 2500 | 2500 | 2200 | 2400
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Oxonuanue mabauypr A. 1

Cumson snemernra | Mn | Mo Ni Pb Se Sb Sn Ti \Y% /n

JmvHa BOIHBI 279,51 313,3(232,0(283,3]196,0]|217,6|286,3 |364,3(318,4]213,9
perucTpanyu, HM 307,6

Oszonenne, “C 800 [ 1300 | 1100 | 500 800 1400 | 1200 | 1200

WIW TIpU IpUMeHeHNH MoauduKaTopa Matpuisl — (1) — pacTBop HUTpara nawiamus, (2) —
PAacTBOp HHUTpaTa MATHIISL:

OsoreHue, °C 1400 | 1800 800 | 1100 | 1100 | 1400 700
2) |(1+2) @) |a+2)] 4) |(d+2) @)

Artommzanust, °C | 2000 | 2600 | 2300 | 1900 | 1900 | 1800 | 2200 | 2650 | 2500 | 1800

ITPUIIOXEHUWE B
(pexoMeHTyeMoe)

Konrpoab ToyHOCTH (NOTPEMIHOCTH) Pe3yJILTATOB H3MepeHMit

BHYTpeHHHfI OHepaTI/IBHBIfI KOHTPOJIb KAa4YeCTBa PE3YIbTAaTOB OIIPCACICHUA COOCPXKaHUA
SIIEMEHTOB B TIp0o6ax BOJBI BKITIOUAET B ce6S OTIEPATUBHBIN KOHTPOIL TOUHOCTH, BOCIIPOM3BO-
IUMOCTH ¥ CXOIMMOCTHU.

TTeproIMIHOCTE MPOBEACHUS OIIEPATUBHOTO KOHTPOJS YCTAHABIMBAIOT B KaXI0i rabopa-
TOPUU B 3aBICUMOCTH OT KOJIMIECTBA MPOBOAMMBIX ONIPEACTICHUI KaXIOTO SICMCEHTA.

b.1 OnepaTuBHBIi KOHTPOAbL CXOAUMOCTH

O6pas3raMu I KOHTPOJS SIBISIOTCS aHATU3UpyeMble Mpo6sl. I1OATOTORIEHHYIO MpPoGy
M3MEPSIOT ABA pasa B COOTBETCTBUM C TPeOOBAHUSIMU HACTOSINETO CTAHIApTa.

Pe3ynbTaT KOHTPOIST CYUTAIOT YAOBIECTBOPUTEIHHBIM IIPH YCIOBUN

200 X, — X <d|X; + X, (b.1)
rje X;, X, — pe3yabTarsl NapaelbHbIX U3MEPEHMUIA, Mr/aMS;
d — HOPMATHUB OIIEPATUBHOIO KOHTPOJISI CXOMMMOCTH, %, Tabnuia 2 Wik 4 B 3aBUCH-
MOCTH OT METOJIA.

IIpu 1IpeBbINIIEHN HOPMATHBA OTICPATHBHOTO KOHTPOS CXOIUMOCTH NU3MEPEHUS IOBTO-
psiioT. IIpy TIOBTOpPHOM TIPEBEHIMNICHU HOpMaTwBa d BBISICHSIIOT TPUYUHBI, IIPUBOASIITE K
HEY/IOBIETBOPUTEIbHBIM Pe3yIbTaTaM KOHTPOMS, U YCTPAHSIOT MX.

B.2 OneparuBHblii KOHTPOJIb BOCIPON3BOIAMOCTH

O6pasiaMu 11 KOHTPOJS SBIISIOTCS pabodne Ipodsl BoabL. O6beM OTOOPaHHOM ITPOOEI
JUISL KOHTPOJISL JIOJDKEH COOTBETCTBOBATH YABOCHHOMY 00BeMY, HEOOXOIUMOMY IS ITPOBENEHUS
n3MepeHnii. OTOOpaHHBIA OOBEM ACIAT HA JBE YaCTH UM AHATU3HUPYKOT B COOTBETCTBUM C
TpeGOBAHMSIMHT HACTOSIIETO CTAHIAPTA IIPH OMOINY PA3IIMIHBIX OIICPaTOPOB MUTHA B Pa3TMIHOE
BpeMSI, TIPU COOIIONCHUN YCIOBUI M CPOKOB XpaHCHUS TIPOO.

Pe3ynbTaT KOHTPONS CIUTAIOT YAORICTBOPUTCILHBIM IIPHA YCIOBUU

200 | X, — X, |<D| X, + X, (B.2)
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rae X, X; — pe3ynbTaThl HE3aBUCUMBIX U3MEPEHUIA, Mr/IM3;
D — HOpMATHB OTEPATUBHOIO KOHTPOIS BOCIIPOM3BOIUMOCTH, %, Tabmuia 2 uin 4 B
3aBUCUMOCTH OT METOIA.

IIpu npeBbIIeHN HOPMATHUBA OIIEPATUBHOIO KOHTPOJISI BOCIIPOU3BOANMOCTH M3MEPEHUS
HOBTOPSIIOT. [Ipr OBTOPHOM TIPEBBINICHAN HOpMATHBA D BBISICHSIIOT IIPUMUHBI, TIPUBOJISIIINAE
K HEYAORBICTBOPUTECIBHBIM PE3yAbTaTaM KOHTPOIS, M YCTPAHSIOT UX.

b.3 OnepaTuBHblii KOHTPOAb TOYHOCTH

KoHTposnb TOYHOCTH pe3yNbTaTOB M3MEPEHUH IIPOBOISAT METOIOM H00AaBOK B paboume
poObI BOjIbL. O6BeM 0TOOpaHHO IIPOOKI 17151 KOHTPOJIS IOJDKEH COOTBETCTBOBATH YABOCHHOMY
00beMy, HEOOXOMUMOMY IS IIPOBEACHUS N3MCPEHMIA.

OtoOpaHHblii 00beM pabodeil IMPoOBI BOABI ASIT HA JBE UACTH, IIEPBYIO 13 KOTOPEIX
AHAMM3UPYIOT B COOTBETCTBUM € METOJOM HACTOSINETO CTAHAAPTa, W IIOMYyYAloT Pe3ylIbTaT
OIIpeIe/ICHNS COMEPKAHMUS 3IeMeHTa B 11pobe X, Mr/mv?. Bo BTOPYIO 4aCTh BHOCAT TOGABKY
OIIPEACIISIEMOrO JIEMEHTA, HCIIONB3YSI CTaHAAPTHBIE OOpasIlbl, aTTECTOBAHHBIE CMECU WU
rpaayupoBoUHbIe pacTBOphl. ComepXaHue M00aBKM TOKHO COCTABIATH oT 30 % nmo 200 %
coflepKaHMsI 3aeMeHTa B Ipode X. [1pody ¢ 106aBKo# aHATN3UPYIOT B COOTBETCTBIN C METOAOM
HACTOSIIETO CTAHAApTa, IOIydast pe3yabTaT OlpeleIeHUs COAepXaHUs SIEMEeHTa B Mpobde ¢
T06aBKOH Y, Mr/mM>.

PesyapTaT KOHTPOIS CYUTAIOT YAOBICTBOPUTEIBHBIM TIPY BBITOTHCHUH YCIOBUS

|Y—X— C|< K, (B.3)
e X — pesyInTaT OlpeieleHIs MACCOBOIl KOHIIEHTPAIINY SIEMEHTa B IIpobe, MI/IM>;
Y — pesymbTar ompeeneHsT MacCOBOM KOHIICHTpaIlMK »J¢MEHTa B IIpode ¢ J00aBKOI,
Mr/z[M3;
C — JIeCTBUTENBHOE COMEpXaHe 3IeMeHTa B J00aBKe K IIpode, pacCYUTAaHHOE MCXOMIS
13 3HAYCHUS €TO COACPKAHUS B CTAHAAPTHOM 06pasiie (IpaIyipOBOMHOM PacTBOPE),
Mr/am3;
K — HOpMATHB KOHTPOJISL TOYHOCTH BBIMUCIISTIOT 110 (opMmyite

K=0,84vVA2 + A3, (b.4)

rae A 1 A, —abcoIoTHbIE MOTPENTHOCTH OIIPEIEIEHNS MacCOBOM KOHIIEHTPAIIU IeMEHTa
COOTBETCTBEHHO B IIpobe U B 11pobe ¢ 100aBKOH. SHAUEHUSI A| U A, paCcCUUTBI-
BAIOT 110 popMyIam

A =0,018,X; A, =0,015,7, (B.5)

rie 8; U O, — OTHOCHUTEJIBHBIC HOTPEIMTHOCTH OIIPEIENICHUST MACCOBOM KOHI[CHTPAIIMH BIe-
MEHTa COOTBETCTBEHHO B Mpobe M B Ipobe ¢ J00aBKOH, NpUBEIEHHBIE B
Tabmuite 1 mwin 3 B 3aBUCUMOCTH OT METOA.

B ciay4ae ecay 3HaUeHME MACCOBOM KOHIEHTPAIlMM 3I€MEHTa B MCXOMHOM TIpoGe BOIBI
MeHee HIDKHEH paHuIbl IUala3oHa U3MEpeHnii, To 100aBKa JO/DKHA B 2—5 pas mpeBsIIaTh
MAaCCOBYIO KOHIIEHTPAIIMI0, COOTBETCTBYIOIIYIO HUKHEN TpaHUIlE UATIa30HA U3MEPEHUNA 3TOTO
aieMeHTa. B 3TOM ciaydae HOPMATUB OIIEPATUBHOTO KOHTPOJIS TOYHOCTH PACCUUTHIBAIOT II0

dopmyite
K= 0,84A, (b.6)

e A — aGCOoMOTHAS IIOTPEIIHOCTD OIPeIeICHIS MAaCCOBO KOHIICHTPAITN 3JICMEHTA B IIpobe
¢ 100aBKOi.
IIpu npeBhIIcHIN HOPMATHUBA OIEPATHBHOIO KOHTPOJIS TOYHOCTH M3MEPEHUSI IIOBTOPSIOT.
B cnydae moBTOpHOTO mpeBBIIICHUS HopMaTUBa K BBISCHSIOT IPUYUHEL, IIPUBOJSINUE K
HEYIOBICTBOPUTCILHBIM Pe3yabTaTaM KOHTPOJSI, M YCTPaHSIIOT UX.
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INPUWJIOXEHHWE B
(cipaBo4HO€)

Pexumbl NpoBeIeHns H3MEPeHHii 0 METOAY 2 M MEHAIONIHe 3JeMEHThI
Tadérunga B.1

CuMBon JInwHAa BOIHBI Memaroiye Cumson JImmHA BOJTHBI Memasoliue
37eMeHTA M3IYICHUA, HM 3JICMCHTHI 3JIeMEeHTA H3NYICHUSA, HM 3JIEMEHTEI
Ag 328,068 Mn Mn 257,610 Fe, Mo, Cr
338, 289 Cr 293,306 Al, Fe
Al 167,080 Fe Mo 202,030 —
308,215 Mn, V, Mo, Fe 203,844 _
396,152 Mo, Cu 204,844 _
As 189,042 Al, V, Co, Fe Na 330,237 Cr
193,759 Fe, 588,995 Ar
589,592 —
B 208,959 Al, Mo Ni 231, 604 Co, Tl
249,678 Fe, Cr
249,733 Fe
Ba 233,527 Fe, V Pb 220, 353 Co, AL, Ti
455,403 —
493,409 —
Bi 223,061 Cu Sb 206,833 Cr, Mg, Co
306,772 Fe, V 217,581 Mn
Be 234,861 Fe Se 196,026 Fe, Al
313,042 \Y 203,985 —
Ca 315,887 Co, Mo - _
B S I YT R
393,366 — ’ i
> 288,158 —
Cd 214,438 Fe Sn 189,980 Cr, Si
226,502 Fe, Ni, Ti 235,848 Mo, Co
228,802 As, Co
Cr 205,552 Fe, Mo, Ni Sr 421,552 —
267,716 Mn, V 407,771 U
283,563 Fe, Mo 460,733 —
Co 228,616 Ti, Ba, Cd Te 214,281 Al, Fe, Ti
238,892 Fe, V
Cu 324,754 Ti, Mo, Ca
327,396 —
Fe 238,200 Co Ti 334,941 Ca, Cr
259,940 — 336,121 —
271,441 Co, Ti 337,280 —
368,520 Co, Cr
K 766,490 Mg Y 292,402 Fe, Mo, Cr
769,900 — 290,882 Fe, Mo
310,230 —
311,071 Fe, Mo, Ti
Li 460,286 Fe \% 207,911 —
670,784 — 209,860 —
239,709 —
Mg 279,079 — Zn 206,200 Cr
279,553 — 213,856 Ni, Cu, Fe
285,210 Fe
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MPUITOXEHUE T
(PECKOMEHIyeMOC )
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IIpuroroBienue rpaiyupoBOYHBIX PACTBOPOB CMECH JIEMEHTOB

Taonuma I'.1 — [IpurororreHne TpayupOBOTIHEIX PACTBOPOB CEPUH «A»

Maccosag O6bem BAMECTIMOCTE Maccosas
KOHIICHTpanust | orbupaemoit Ny KOHITeHTpa-
(CHI;I;Y(%I; I;?]ii{f;ﬁ% 3IEMCHTOB ANUKBOTHOM MﬁEHOI;fsTHOZb_I U BIEMEHTOB
Homep |B mpurotapmmpaempix | = P P07 | HACTH TPAIYHPO- " Jl:IIEHI/IH B TPalyHpo-
acreopa| Tpa OBOYHBIX BOTHBIX BOTIHOTO iy OBOY- BOTHDBIX
P P PAILYHp pacrtBopax, pacTBopa, Pazy1b pacrBopax
pPacTBOPaX CMECH HBIX PACTBOPOB
IIPUTOTOB- IIPUTOTOB- cMecH
HICMEHTOB JICHHBIX TTO JIEHHOTO 110 emecH .| DmeMeHTOB,
4.3.2.4, mr/nM’ 4324, cd | PICMCHIOB, CM Mr/mm3
1 Be, Cd 0,1 1,0 1000 0,0001
1I Be, Cd, Cr, Cu, 0,1 1,0 100 0,001
Co, Mn, Mo,
Ni, Pb, Ti, V
111 Ag, As, Be, Cd, 5,0 100 0,005
Cr, Cu, Co, Ni,
Mn, Mo, Pb,
Sb, Se, Sn, Ti,
V, Zn, 0,1
v Ag, As, Al, Be, 10 1,0 1000 0,01
Cd, Cr, Cu,
Co, Mo, Mn,
Ni, Pb, Sb, Se,
Sn, Ti, V, Zn
A% Ag, As, Al, Be, 10 1,0 100 0,1
Cd, Cr, Cu,
Co, Mo, Mn,
Ni, Pb, Sb, Se,
Sn, Ti, V, Zn
Fe
VI Ag, As, Al, Be, 1000* 1,0 100 10
Fe, Cr, Co,
Mn, Mo, Ni,
Pb, Sb, Se, Ti,
T, V, Zn
VII | Ag, As, Al, Be, 5,0 100 50
Cr, Sb, Ti, V,
Zn, 1000*

* Uctonb3ytoT 'CO coOTBETCTBYIONMX 3JIEMEHTOR, B KOTOPBIX B KAYeCTBE PACTBOPUTEIST
HCIIOAB30BaH PacCTBOP a30THOM MM COMTHOM KHUCIOT.
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Taonuma I'.2 — [IpurotorneHne TPagyHPOBOUHEIX paCTBOPOB ceprn «b»

Maccopag O6bem
Hanmenoranue . BumecTumocTs Maccosas
KOHIIEHTPAITHS orbupaemoit N
{cuMBOM) N MEPHOH KOIOBI KOHIICHTpa-
3JIEMCHTOB ATWKBOTHOM
3NEMEHTOR B IDAVIDO- qacTH JUISL TIPUTOTOB- | ITMSA 3JIEMEHTOB
Homep | B mpurorasmu- TpayHp JICHUS B TPaIyHupo-
BOYHBIX TPATYHPOBOTHOTO
pacreopa BAEMBIX IPATyHPOBOY- BOYHBIX
pacTBopax, pacrtBopa,
TPATYHPOBOIHBIX HBIX PACTBOPOB | PACTBOPAX CMECH
MIPUTOTOB- TIPUTOTOB-
pacTBOPAX CMECH cMecH 31EMEHTOB,
3JIEMEHTOB JICHHBIX 11O /ICHHOTO 1O 3JIEMEHTOB, CM® Mr/am?
4.3.2.4, mr/om? 4.3.2.4, cm® ’
1 Ba, Li, Sr 0,1 1,0 100 0,001
1I B, Ba, Li, Sr 0,1 10 100 0,01
II1 B, Ba, Ca, K, 10 10 1000 0,1
Li, Mg, Sr
v B, Ba, Ca, K, 10 10,0 100 1,0
Li, Mg, Na, Sr
A\Y B, Ba, Ca, K, 1000* 1,0 100 10
Mg, Na, Li
VI Ca, Ba, K, Mg, 1000* 5,0 100 50
Na, Li
VII K, Na 1000* 50 100 500

* HMcnonb3yioT I'CO cOOTBETCTBYIOIMNMX 3IEMEHTOR, B KOTOPBIX B KAYECTBE paCTBOPUTEILI
HCIIOIB30BaH PACTBOP a30THOM MW COMSTHON KMCIOT.

VYIK 63.6:543.3:006.354 OKC 13.060.20 H09 OKII 01 3100

Kimouesnie cioba: BOJa IIMTLEBAA, JICMECHTDLI, OIIPCHCIICHUE MAaccoBOH KOHIICHTpa-
I, aTOMHO—a6COp6HHOHHaH CIICKTPOMECTPUA, JICKTPOTCPMHUUCCKAA aTOMM3alllAd,
ATOMHO-OMUCCHOHHAA CIIEKTPOMETPUA, UHAYKTUBHO CBA3dHHAA IDIasMa
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