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Tlpapo THpakupoBaKss 1 peanH3ayy IPRRANNEKHT paspaboTanKy.

Meroguka paccMoTpeHa B 0xo0peHa GenepansHemM  GIOMKETHRM
yipexzerueM «QenepanbHELNi IEHTp GHANH3A ¥ ONERKH TeXHOIEHHOIO
po3neficteus (OBY «DLIAO»).

I'naprsnit nixenep ®BY «OIIAO», K.X.H. %.O. TaymcMaros

PaspaGoranx:

Pepepansaoe 61opreTHoE yapexaenne «LefeparsaEni neaTp
aHANH32 A OUEHKH TeXHOreRHOTo Bo3zelcTers (PBY «®IJAO»)

TlosTROE WM Y4aCTHYHOE THPAKKPORESHHE, KONHMPOBAHHE W pasMemcHHe B KaTepaere m Ha
mobBX ApyTHX HOCATENSX HH(OPMANNY NARNAX MaTepHanon 6e3 MHCEMEREOro paspemenns
paspafoTurKa npechenyercs o cr. 146 Yrososroro Kogexca Poccatickolt ®enepanun.
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1 BBEAEHUE

Hacrosimas MeTofnka npenHa3sHayeHa IS ONpeHeNicHHs BAIOBOTO CO-
ZepyaHUA METaVIOB: MEIM, UMHKA, CBMHUA, KaAMMA, MapraHua, HUKeNs, KO-
GansTa M XpoMa B pazIHYHBIX [0 COCTAaBY MOYBAX, OTXO/AaX, a TAIOKE B JOHHEIX
OTAOXKEHHUAX H OCAAKAX CTOYHBIX BOJ, COACPIKALIMX PasTHYHOE KOJIMYECTBO Op-
raHH4YeCcKOTO BEIHECTBA, METONOM IUIAMEHHOI aTroMHO-26copGLMOHHOMN chek-
TpPOMETpHUH.

Juana3oH onpemesieMBIX KOHUEHTPaUMii METaNnoB nNpHBeneH B Tab-
nune 1.

B ToM citydae, €/l COAEpKaHHE METAIIOB NPEBLILIAET BEPXHIO IPaHH-
Iy AMarna3oHa, ykasaHHoro B Tabnuue 1, monyckaercs pasGasnienue pacTsopa,
HOJIYYE€HHOFO NOCJIE Pa3jIoXKEHHA 06pa3nos.

Mearoiiee BAHAHHE Pa3HYHBIX (AKTOPOB Ha ONpeAeNeHHe BAIOBOrO
COMCPHAHHUA METIUIOB H CIIOCOGEI €r0 YCTPRHEHUA HINOMKEHH! B 11.9.].

Tabauua 1 - HaumMeHOBAaHHME oOfipeAesieMbIX KOMIIOHEHTOR H JNAMNA30HbLI
usMepeHuit

HaumeHoBaHHe onpesienseMoro Maccosas nons |,

KOMIOHEHTa min!

Kagmuit 1-100

Kobanst 5-100

Mapranen 200 - 2000

Mengp 20 - 500

Hukens 50 - 500

CauHery 10 - 500

Xpom 5-100

Lunk 20 - 500

2 IIPUNIMCAHHBIE XAPAKTEPHCTHKY NOKA3ATEJIEN

TOYHOCTH U3MEPEHMNI

Hacrosaa meroauka obecneynBaeT MOMy4EHHE pe3yNbTaTOB aHATH3a C
HOTPELIHOCTHIO, He NpeBkIatoweli 3HaYeHu#t, npuBeaEHHEIX B Tabauue 2.

3HaveHHs NOKA3aTeNs TOYHOCTH METORHKH HCIONB3YIOT MpPH:

— o OpMIICHHH PE3yNbTATOB aHaNIN3a, BhiiaBaeMbIX nabopaTtopuel;

— OlIEHKE Ka4YecTBa MpOBeAeHHs HCIBITaHAMi B 1abopaTophy;

— OLEHKE BO3MOXHOCTH HCIOJIF30BaHHA HACTOALUEH METOAMKH B KOH-
KpeTHo#t naGopaTopuu.

Yt ur/ke =1 man’
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Ta6nanua 2 - Juana3oHbl U3Mependit, 3HAYSHNU R noKa3aTenei
MOBTOPSIEMOCTH, BOCIIPOH3BOAMMOCTH H TOUHOCTH

Maccosasn gons, [NTokasatens IToxazatens TToxa3zaresnb
man’ NOBTOPAEMOCTH | BOCNpPOH3BOINU- ToYHOCTH®
(oTHOCHTENRHOE MOCTU (rpauuuUL QTHOCH-
3HAYEHHE cpeaHe- (oTHOCHTENEHOE TENBHOI NOTPELTHO-
KBAAPATHHECKOTO 3HAYCHHE Cpeane- | CTH NPH BEPOATHO-
OTKIOHCHIIA MOBTO- | KRAAPATHYECKOrO ctu P=0,95),
pAeMocTi), OTKNOHEHHA BOC- +5, %
o, % NpOH3BOAUMOCTH),
OR » %
Ot 1| no 10 Bkn. i1 16 34
Cg.10 no 100 Bxn. 10 15 30
Cs. 100 o 500 o, 9 12,5 25
Cs. 500 no 2000 sk, 7 10 20

3 CPEACTBA USMEPEHU 1, BCIOMOTATEJILHBIE

YCTPOWCTBA U PEAKTHUBbBI
3.1 Cpeacrsa namepennit

Cnekrpodoromerp aToMHO-abcopOUMONHBI € nnaMeH-
HbIM aTOMH3aTOpPOM

Becst naboparophbie cneuuanbHOro Wy BLICOKOro kiacca
TOYHOCTH € LieHoit nenenus He Gonee 0,1 Mr, HAaMBONBLINM
npenenom s3sewusanun He Gonee 210 r

IMTunerkun MepHbie C OXHON OTMETKOM BMECTHMOCTRIO 1, 2,
5,10, 20 cM?, KI1acC TOYHOCTH 2

Konbbi mepHble BMecTHMOCTBIO 100, 500, 1000 cM’, knace
TOYHOCTH 2

Liununapst MepHble BMecTHMOCTsiO 50, 100, 1000 CM’,
KNacc TOUHOCTH 2

TTHNETKY MEpHBIE rPafyNpOBAHHLIE BMECTHMOCTHIO 2 CM’
Tocynapcteentnie crangapTHoie o6pasusl (I'CO) cocrtaBa
pacTBOpPOB MOHOB CBHMHUA, HUKEJIA, Mapranua, Meau, UHH-
ka, Kaamug, kobanbra W XpomMa Aid  aTOMHO-
abcopbumonHoro ananusa (don — asorHas xucnora). Or-
HOCHTERbHAS MOrPeWwHOCTh ATTECTOBAHHBIX 3HAYEHHH
MacCOBLIX koHueHTpaunii He 6osee 1% npu P=0,95

I'OCT P 53228-2008

I'OCT 29169-91

rocCr 1770-74

IoCT 1770-74
I'OCT 29227-91

* CoOTReTCTBYET paciUNPEHHOIl CTAHAAPTHON HEONpENEeNeHHOCTH NpU Ko3d¢uumneHTe OxBaTa

k=2
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IIpumeyanmuan.

1 Jlonyckaercst HCMONB30BaHUE APYrUX CPEACTB M3MEPEHHH yTBEpKIeH-
HBIX THRAOB, 00eCReYNBaIOLINX U3MEPEHHS C YCTAHOBJIEHHOH TOYHOCTBIO.

2 JlomyckaeTcst MCNONb3OBaHHE APYroro o0OpYNOBaHUS C METPOJOruye-
CKHMH K TEXHHYECKHMH XapaKTEPUCTHKAMH, BHATOTHYHBIMH YKa3aHHbIM.

3 CpeancrBa 3MepeHH# QOMKHB! ObITE NOBEPEHBI B YCTAHOBNIEHHEBIE CPO-
KH.

3.2 BenioMoraTenbHbIe yCTpoiicTBa H 06opyaoBanue

Jlamns! ¢ MOMBIM KAaTOAOM MK 68331!01(1'])0}1!-{5[6 paspanHbie

JlaMIbl Ha METANIBL
Yawxku u3 CTCKNOYyrIepona unu

Yauky niaTHHOBBIE

Bosayx, cxatsiit 10 Aasnexus He medee 300 «I1a (3 aTm.)
TI"a3si cxxaThie U CxiKeHHbIE B 6annoHax:

Aneruiex

ITponaHo-Bo3aywHas cMech

Q@unbTpel 6yMaXkHEBIe 06e330neHHbIe '"CHHAN NeHTa"
nuamerpoM 13-15 cm

Crynka, yaixu 1 nectuk dapgopossie

Cura nouseHHbIe C pa3MepoM sueek 1 MM

BaHku H3 CTEKJIa HJIH MOJIUITUNIEHA C HWIHPOKHUM ropsioM U
MIPHTEPTHIMHK UIIX BUHTOBBIMH KPBILIKAMH BMECTHUMOCTBIO
1000 cm®

OKCcHKaTop

InuTka anekTprueckas nabopaTopHas ¢ peryfnaTopoM Ha-
rpeBa U 3aKpbITO# CrIHpansio

Mydenbras neus mo60ro TMNa, N03BONSAIOLIAA NOAYHATE H
TIOANEPXKUBATL TEMAEPATYpy Harpesa a0 500°C

3.3 PeakTHBbI H MaTepHUAaIbI

Bopa auctunnuposaHHan

Kucnora a3zotHas

Kucsnora xnopucrosonopoanas (conauas), p = 1,19 r/cm’
Kucnora ¢ropucroBonopoauas

Kucnora xnopHas, 57 %-Hslit pacteop

I'OCT 6563-75
I'OCT 17433-80

FOCT 5457-75

TY 6-09-1678-86
FOCT 9147-80
I'OCT 6613-86

[OCT 25336-82

FOCT 14919-83

'OCT 6709-72
T'OCT 4461-77
rOCT 3118-77
T'OCT 10484-78
TV 6-09-2878-73
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IlpumMeuanusn.

1 Bce peakTusbl, HCTIONB3YEMbIE [IA H3IMEPEHHUId, NOMKHE! GHITh KB~
¢uKauuy 4.0.a. UM X.4.

2 JlonyckaeTcs MCMONbL30BAaHWE PEAKTHUBOB, W3TOTOBIIEHHBIX NO APYroH
HOPMAaTHBHO-TEXHHYECKON NOKYMEHTAUMH, B TOM YHCIIE UMITOPTHBIX.

4 METOJl U3MEPEHUIA

Mertoq 3akmoyaercs B OKHCIWTENbHOM 06ure npo6 ¢ nocneayroluum
pasnoeHMeM OcTaTKa CMechio kucior. KonuuecrseHHoe onpeseneHue MeTan-
JIOB [IPOBOJAT METOAOM I/IaMEHHOH aTOMHO-a6COpOLHOHHOMN CIIEKTPOMETPHH B
CTaHAAPTHBIX AN KOKAOTO 3MEMEHTA YCIIOBUSX.

IIpumewanne.

W3-3a c/1I0)KHOCTH H MHOTOKOMITOHEHTHOCTH COCTaBa Npob U BO3MOXKHOrO
BBICOKOT'O COAEPXKAHMA B HUX KanblUs, MarHas, jeljiesa, a Takke passIMYHBIX
opraHu4eckux coeAMHeHUH, 06s3aTeNbHOH NpoLeRypoii nepen KUCIOTHBIM pa3-
JioxeHueM npobel ABNAETCA NpokanusaHue npobGel B MyQenbHON MeuH npH
Temneparype 400-450°C B TeueHue ABYX uacoB. ITOBBIlIEHHE TeMIepaTypel
obxwura Beiue 450°C HexenaTensHo U3-3a BO3MOXKHBIX MOTEPH CBHHLIA,

Tocneaytolee KUCIOTHOE Pa3fiOKEHHE TIPOBOJAT CMECHI0 KOHLIEHTPHPO-
BaHHbIX kucnor HF-HNO;, HF-HCI, HC10,-HF, HNO;-HCI B 3aBHcHMOCTH OT
coctasa npoo.

S TPEBFOBAHUS BE30NNACHOCTH, OXPAHBI
OKPYXAIOIWEN CPEJNBI

Ipy BeINONHEHMKH H3MEPEHHMHA HeoOXOAMMO coOMONATH ClENYIOIHE Tpe-
6oBanKA TEXHHKH HE30NMACHOCTH.

5.1 Ilpu Bemonuenuu M3mepeHuit HeobxomuMo cobnionats TpeGOBaHHA

Texunkd OezomacHoctH npu paboTe ¢ XHMHYECKMMH peakTHBaMH MO
T'OCT 12.1.007-76.

5.2 Onexrpobe3onacHocTs ApH paboTe C 3MEKTPOYCTAHOBKAMHM MO
TOCT P 12.1.019-2009.

5.3 Oprauusauus oOydenus paboraiomux 6GesonacHOCTH Tpyna Mo
I'OCT 12.0.004-90.

5.4 Tlomeuienue nabopaTopuy JOMKHO COOTBETCTBOBATH TpeGOBaHMAM
noxapHoi# 6esonactoctu mo F'OCT 12.1.004-91 u uMers cpencTea MmoxapoTy-
wenus no F'OCT 12.4.009-83.
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5.5 ConepxxaHue BpPEAHBIX BEIUECTB B BO3AYXE HE NOSHKHO MpEBHIILATH
YCTaHOBAEHHBIX NpPeAeNbHO NONYCTUMBIX KOHLEHTpaUMii B COOTBETCTBHH C
'oCT 12.1.005-88.

5.6 HcnonHurenu AOmKHB! GBITH NMPOMHCTPYKTUPOBaHbl O Mepax Ge3o-
nacHocTu npu pabote co cnekTpoPOTOMETPOM B COOTBETCTBHH C HHCTPYKLMEH,
npunaraemoit k npuGopy.

6 TPEBOBAHMS K KBAJIU®HUKALUU OINNEPATOPA

K BBIMOAHEHHIO M3MepeHuit W 06paboTke WX pe3yNbTAaTOB AOMYCKAIOT
NuL, UMEIWMMX Bbiciiee oOpa3oBaHHe, BIAJCIOUMX METOAOM aTOMHO-
abcopOLMOHHOrO aHaJIN3a, 3HAIOWHX MPUHLIKN AEHCTBUS, KOHCTPYKLIMIO U Npa-
BHJ1a 3KCIUTyaTalHH AaHHOro o6opyaoBaHHs.

K BoinonHenuto pabor no npoGonoAroToBke AOMYCKAIOT JIML, MMEIOLIHX
cpeaHee CleHanbHOe XUMHUeckoe o6pa3oBanue, 06yyeHHBIX METOAHKE NOAro-
TOBKM P06 M MOJyYHBIUMX YOOBNETBOPUTENLHBIE PE3YNBTATH IPH BLINOAHE-
HHUM KOHTPOJS MPOLERY Pl M3MEPEHHUIA.

7 YCJIOBUSA BBINNOJHEHUS N3MEPEHUM

HamepeHHs npoBOAATCA B HOPMANBbHEIX NaGOPaTOPHEIX YCNOBHAX.

- Temnepatypa okpyxaiouiero Bosayxa (20 + 5)°C.

- AtmocdepHoe aasnenue (97,3-104,6) xI1a.

- OTHOCHTENBHAs BNaXHOCTH Bo3iyxa no 80 % npu temnepatype 25°C.
- YactoTa nepemenHoro Toka (50 £ 1) I'u.

- Hanpsukenne B cetu (220 £ 22) B.

8 NOArOTOBKA K BBLIIIOJIHEHUIO U3MEPEHU A

IIp1 NOArOTOBKE K BHINONHEHHIO U3MEPEHH NOMKHEI OBITH MPOBENEHbI
caepyiomue paborsi: ot6op mpob, noaroroBka npubopa k pabore, npHroTose-
HHe rpaXyHpPOBOYHBIX PacTBOPOB, rpagydpoBKa NpuGOpa, YCTAHOBAEHHE U
KOHTPOJIb CTaOHIIBHOCTH rpajlyHpOBOYHON XapaKTEPHUCTUKH, MOArOTORKA npob
K aHanu3y.

8.1 OtGop npo6

8.1.1 ITpo6er nouskl orbupatorca B coorserctsuu ¢ [OCT 17.4.3.01-83
«Oxpana npuponst. ITousel. Obume TpeGosanua k orGopy mpo6» u FOCT
17.4.4.02-84 «Oxpana npupozpl. IToussl. MeTons! otGopa H NOAroTOBKU NMpob
DS XHMUYECKOT0, 6aKTepPHONOrHHECKOro, reibMMHTONOMHYECKOTO aHAU3ay,
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8.1.2 Ocapku CTOYHBIX BOA, AOHHBIE OTHOXEHHS OTOUPAOT METOIOM TO-
yeuHsIx po6 nocnoito ¢ rny6bunsl (0-5) cm, (5-20) cm u ot 20 cM 1o 1 M Mac-
coil He Bonee 200 r xaxxaas. ToueuHsle npobei 0TOMpPaOT Ha NpobHOM oA~
Ke MOCNOMHO C TaKWM pacueToM, 4ToOBl Kaxchas npoba npexcrasnsna cobolt
YacTb OCafiKa, THIMYHOrO 1A coopyxennit, Otéupator Toyeunsie npobei ocan-
KOB C MJIOBBIX IUIOUIAMIOK B 3@BBHCHMOCTH OT (DM3UYECKUX [1apaMeTPoB, T. €. HO-
KOM HIM LIMATEAEM H3 NPHUKONOK WY 3aveprbiBaHHeM npobooTbopHuKoM. s
aHanu3a o0beAnHeHHYI0 Npo0y COCTAaBNAIOT IYTEM CMELUMBAHUA HE MEHee YeM
NATH TOYEYHBIX npo6, B3ATEIX ¢ onHOM MpobHO# mnomagku, Macca o6benu-
HeHHOM npoOel JomkHa 6eiTe He MeHee 1 kr. TIpo6er xuAKUX ocankoB oT6upa-
KT U3 TpyOONpOBONOB MMM APYTHX TEXHONOTMYECKHX COOPYXKEHHiIl ¢ ydeToM
KOHCTpYKUMiA:

-0cajloK Nnocne OTCTORHWKOB, WROYILNIOTHHTENEH, METAHTEHKOB OTOHpa-
10T U3 TpyGonpoBoAa NpH nepekaudBaHUU OCaJKa B NPHEMHHUK, HE paHee YeM
yepe3 10 MunyT paboThl nepekauuBaloiero Hacoca;

~HJIOBYHO XXHUAKOCTH m6npamT 3ayeprnbiBadveM yu3 pacnpencnmenbﬂoi’l
yaiuu.,

Toueunble npobel ocankoB oTbupaioT ¢ HHTEpBanoM 10 MHHYT B KosnHYe-
ctae 3-4, o6vemoM He MeHee 500 cM’ kaas, CIMBAIOT B BEAPO, NIEpEMelLIBa-
1o1. Jlns ananusa oT6HpatoT o6veanHeHnyio npoby obsemom 0,5-2 v’

8.1.3 Tlpu otGope npob cocTaBNAETCA CONPOBOAMTENBHEIN HOKYMEHT MO
yTBepiAeHHOH PopMe, B KOTOPOM yKa3kIBaeTCH:

Lieb aHaNH3a, NPeanonaraeMele 3arpASHUTENH;
MecTo, Bpems otGopa;

Homep npoOsl;

o6beM npobsl;

NOMKHOCTH, (pamMunus orbupatowero npoby, nara.

8.2 Moarorosxa npubopa K paGore

IMonrorosky npubopa k paGoTe NPHBOAAT B COOTBETCTBHH C HHCTPYKUH-
eii No 3KCNJyaTalMH U YCTAHaBJMBAIOT AaHAJIMTHYECKHE NapaMeTphl, 3HAYECHNUS
KOTOpPBIX NpHBeeHs! B Tabnuue 3.
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Tabauua 3 — AHAIMTHYECKHE Napamerpbl

Haumeno- | Auanuruue- | [Inams, xapakrepu- Cnex- Bepxuuit npegen
BaHHC CKas MHHHUA, | CTHKA KOHUEHTpa- | TpalsHas | NHHEHHOIl 3aBHCH-
KOMIOHEH- HM uuu, mkrfem’ wHpUHA | MOCTH rpagypo-
Ta e, MM | BOYHOIO rpaduxa,
Mmicr/em’
Mens 324,8 Bo3snyx-nponan 0,1-0,5 10
0,05 wunu
Bo3nyx-auerunen
Kanmuit 228,38 Bo3sayx-nponax 0,1-0,5 5
0,05 wnu
Bosnyx-auerunen
unx 213,8 Bo3gyx-nponau 0,1-0,5 5
0,05 wumm
Bo3gyx-auetunex
Caunent 283,3 Bo3nyx-nponax 0,2-0,5 30
0,05 wunu
Bo3nyx-auetuiaeH
Huxens 232,0 Bo3sgyx-auerunen 0,1-0,2 10
0,5
Maprareu 279,5 Boanyx-auerunen 0,1-0,2 10
0,05
KobGanst 240,7 Bo3anyx-auerunex 0,1-0,2 2
0,05
Xpom 357,9 Bo3ayx-aueruneH 0,25 2
0,05

8.3 IlpuroroBseHye rpaAyHPOBOYHLIX PACTBOPOB HOHOB METAJLIOB

8.3.1 IIpuzomoenenue 0,5 M pacmeopa xaopucmoeodopoduoii
Kucnombl

40 cM’ KOHUEHTPHPOBAHHOH XJIOPUCTOBOJOPOAHOMN KHMCIOTH NOMELLaIOT
B MEpHYIO KONGY BMECTHMOCTbIO | JIM’, IOBOLAT [0 METKH JMCTH/NMPOBAHHOMN
BOJIOM.

8.3.2 IIpuzomoenernue zpadyuposounslx pacnieopoé A ¢ coodepcanuem
uonoe memannos 100 mxz/cm’

Pacrteops! roropat u3 I'CO ¢ conepsanuem HoHOB MeTanios | mr/cn’.

B MepHyio kon6y BMecTumocThio 50 cM® BHocaT 5 cm® I'CO u goBomst
o6bem B konbe fno Merku pacTBopoM 0,5 M xJ10pHCTOBOAOPOLHOH KMCNIOTHI.

PactBop yctofuuB npy XpaHeHUH B TeYEHUE MECALA.
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8.3.3 MIpuzomosnenue zpadyupogounvlx pacmeopos B c codeprcanuem
uonoe memannos 10 mxz/cm®

B MepHyIo konfy BMeCTHMOGCTBIO 50 cM® BHOCAT 5 cM® rpalyHpOBOMHOrO
pactBopa A u noBoast o6veM B konbe fo meTku pacteopom 0,5 M xmnopucTo-
BONOPOAHOM KHCIOTEI.

Pacteop ycrofiuus npu xpaHeHuu B tedeHue 10 gueii.

8.3.4 Ilpuzomognenue pabouux zpadyuposoyHuIx pacmeopos
UOHOG MEMANNOG

['panynpoBOYHBIE PacTBOPH! MIS MOCTPOEHHUS U MPOBEPKH IPaXyHpOBOY-
HOro rpauka roTOBST B A€Hb NPOBENEHUS aHANN3a B MEPHEIX Kobax BMECTH-
moctsio 50 ¢cM® B coorseTcTBUM C Tabnuueit 4. [Tocne BBeneHua B Konby pac-

TBOpa MeTasa OBOAAT 06BeM pacTBOpoB B konbax A0 MeTku pacteopoM 0,5 M
XJIOPUCTOBOAOPORHON KHC/IQTEL.

Ta6auua 4 - IlpuroroBjieHne rpagyHupoBOYHBIX PACTBOPOB

Ne Maccosas KOHUEHTpauHs ANMKBOTHAas 4acTh pacTBOpa,
METAJUIOB B rpafyHpoBOY- nomeuaemMas B MEpHyIo konly
HBIX PAaCTBOpPAX, MKr/cM’ BmecTuMocTEIo 50 v, o’

] 5,0 2,5 rpanynpoBo4HOro pacteopa A
2 2,0 1,0 rpanyupoBouHoro pacreopa A
3 1,0 5,0 rpagyupoBouHoro pactsopa B
4 0,5 2,5 rpagyupoBOYHOro pacTeopa B
5 0,2 1,0 rpanyupoBo4Horo pacreopa B

8.4 I'paaynposka npubopa

I'pagynpoBky npubopa NpoBOJAT NO CEPUH rpaiyHPOBOYHBIX PaCTBOPOB.

VerawaenuBaloT Hayasno orcyera «0», BBogs B mnams 0,5 M pacteop
XAOPUCTOBOAOPOAHOM KHCIIOTEL.

Il mocTpoeHus rpagyMpoBOYHOrO rpaduka Kaxaoro 3neMeHTa U3Me-
psior abcopbuuio pacTBOPOB MeTasia B NMOPAAKE BO3PACTAHHUA KOHUEHTPaLHH.
Hamepenus nosropsior Aaxabl. ITocne kamaoro W3MepeHus pacnpuIsSIOT AMC-
TUINHPOBAHHYIO BOAY B TEYEHHE 5 CEKYHI.

TTo pesynesraTtaM W3MepeHuil CTPOAT rpaduk 3aBUCHMOCTH CpeaHeil Belu-

YMHBI ATOMHOTO TOTNOIEHUS JIEMEHTA OT €r0 MacCOBOH KOHIEHTpauuy B pac-
TBOpE.
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8.5 KoHTpoab cTabUAbHOCTH rPagynpoBOYHOH XaPAKTEPHCTHKH

O6pasuamy A18 KOHTPONA CTaGMNBHOCTH rpajyvpOBOYHON XapakTepu-
CTHKHM ABAAIOTCA rPafyHpPOBOUHBIE PACTBOPSL

Bsi6uparorcs o6pasupbl ¢ KOHUEHTpaLHeH COOTBETCTBYIOUIErO 3/EMEHTa
B6nu3u pabouero auanasoHa uaMepenuit. O6paseil aHANUIKPYIOT B TOYHOM CO-
OTBETCTBHMH C POMUCHIO METOAMKH.

I'pasyMpOBOYHYIO XapaKTepHCTHKY CUMTAIOT cTabUAbHOMN, eciH AN Kax-
zoro ofpasua i rpaayHpOBKH BBINONHAETCS CIEAYIOLLEE YCIOBHE:

[ Xe - X |/ X, 1100 0,01 . Ky e X, )

roe X, — aTTECTOBaHHOE 3HAYEHHE MACCOBOI KOHLEHTpauuu Metamna B 06-
pasue s rpalyHpOBKH, MI/aM’;

Xue = peE3yJbTAT KOHTPONBHOrO M3MEPEHHA MacCOBOH KOHLEHTpaLMH
MeTanna B o6pasie /1 rpagyHpoOBKH, MKr/cM’;

K., — HOpMaTHB ONEPaTHBHOrO KOHTPOJIS rPafyMpOBOYHON XapaKTepH-
cruut (K = 15%).

Kontpons cTabunbHOCTH rpanyHpoBOYHOI XapaKTEPHCTHKM OCYLLECTB-
nsetcs uepes kaxable 10 aHanu3upyembix npoG, npu 3ToM aHanuzupyiot 1-2
rpanyMpoBOYHbIX pactBopa (cM. m.8.3.4). B cnyyae HeBbIMONHEHUs YCNOBUS
CTabHABHOCTH FPaRyHPOBOYHON XapaKTEPHCTHKH TOABKO AR ORHOTO 00pasua,
HeoGXOAMMO MOBTOPHO BEHINOMHHTE €ro WIMEPEHHE C LENBI0 UCKITIOYEHUsS pe-
3ynsTaTa ¢ rpy6oii MorpeHocThIo.

Ecnu rpagynpoBo4Has XapakTepUCTHKA HECTaGWIbHA, BBLIACHSIOT U YCT-
paHAIOT NPHYHHBI HECTaGHNBHOCTH (HETOWHO NPHIOTOBNEHHbLIE rPafxyUpOBOY-
Hbl€ PacTBOPLI, HeCOONMOAEHHE YCNOBHI W3MepeHUH W Ap.) H NOBTOPAIOT KOH-
TPOJb C HCMO/NB30BaHHEM APYrHX 00pasuoB ans rpanyuposku. [Ipu nosTopHOM
06HapyKCHHH HECTaOMNBHOCTH CTPOAT HOBBIH rpagyMpoBOYHLIA rpaduk B co-
OTBETCTBMH ¢ M. 8.4,

Ilpu cMeHe peakTHBOB, JUTHTENLHOM NepepbiBe B pabote npubopa ocyue-
CTB/AETCA MOBTOPHAA rpaiyMpoBKa NpuGopa Mo BCEM 3MeMEHTaM.

8.6 Iloaroroska npo6 Kk aHANU3Y

8.6.1 TTpo6s1 NOBOAAT A0 BO3AYLIHO-CYXOrO COCTOAHHA B 3aBHCHMOCTH OT
CoJiepKaHHs BIArH, pa3oXkHB Ha cnoe Gymary Ha 1abopaTopHOM cToRe.

8.6.2 Tlocne TwATeNLHOrO TepeMeiuuBaHus Npofy pachpenensioT pas-
HOMepHEIM ctoeM (1 cMm) u oT6upatoT METOOM KBapTOBaHUA HEOOXONUMOE AN
aHanM3a KoH4ecTBO 0b6pasua. 3arem naMensuatot B dapdoposoii crynke, xpa-
HAT B KOpoOKax MM MaKerax.
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8.6.3 Hapecky 0,1-0,5 r (B 3aBHCHMOCTH OT NpeamnosaraeMoro cogepxka-
HHs ONpPENENAEMBIX IEMEHTOB) NomewaloT B GaphopoBsll THreNs U NpoKany-
BaloT B MydenbHol reuu npu t = (400-450)°C B TeueHue ABYX 4acos.

OcTatok nocfe npoKannBaHus, NOMELIEHHEIH B HallKy W3 CTEKIOYT/epo-
1a (WM B NNATHHOBYIO Yaliky), o6paGatsipaiot 10-20 oM’ XJIOPHCTOBOAOPOA-
ol kucsiotsl (p = 1,19) u narpesaloT No pa3noXeHus CHAUKATHON 4acT! M 3a-
TeM 10 BaxHBIX conel. Ewé pas no6asnsior S cM® XIOpPUCTOBOAOPOAHON Ki-
CIOTH! JIs NIEPEBOAA BCeX Conel B XJIOPHABI ¥ BeinapuBaloT gocyxa. K octatky
npunusatotr 20 cm’ 0,5 M X10pHCTOBONOPOAHOH KHCNOTHI H HArPEBAIOT O Pac-
TBOpEHHA 0CTAaTKa. PacTBOP NEPEHOCAT B MEpHYIO konby BMECTHMOCTEIO 50 oM’
u nonusator Ao Merku 0,5 M HCL

B ToM cnyuae, ecnu aHanu3MpyloTca Npobbl Ha CWIMKATHOW OCHOBE (C
GonbMM cofiepkaHieM KPEMHEKHCIIOTHI), pasfoXKeHHe OCTaTKa nochae nmpoka-
nKUBaHUS NPOBOIAT, nobaBnss k npobe 10 oM’ ¢$TOPHCTOBOROPOAHON KHCITO-
Th! (BBLIMAPUBAIOT MOJHOCTHIO). BO3MOJKeH BapuaHT: K OCTaTKy nocie mnpo-
kanusanus no6asasiot 10 cM® cmeck ¢ropucToBOROPOAHON M a30THON KHCIOT
(1:1), HarpeBaloT Ha NAUTKE NPH YMEPEHHOM Harpese, noka obbeM pacTBopa He
yMeHsmHTea 1o 1-2 cm’. Ecnu KPEMHEKHC/I0TA Pa3fNioXKHNIaCk HE IOJIHOCTEIO,
npouenypy noetopsioT. 3atem npofy o6pabaTeiBaioT XJIOPHCTOBONOPOHHOM
KMCIOTOH, KaK yKka3aHo BO BTOpoM ab3ate.

PaznoxeHne CMECEIO XNOPHCTOBOAOPOAOH, (hTOPHCTOBOAOPOAHOM, XII0p-
HOM W a30THOH KMCNOT MPHMEHAIOT JUIA aHanH3a npo6, comepXaluX OCTATKH
opranuyeckoro sewtectsa. Jins atoro HaBecky 0,1-0,5 r moMeumiaior B 4aiuky us
cTewoyryiepoaa (UM B NIaTHHOBYIO Yaluky), o6pabaTsiBalOT CMECHIO a30THOIM
u ¢ropucrosopopoaHoit kucnor (10-20 cM’) u BBEINApUBAIOT AO BJIAXHBIX CO-
nedi. Ecnu ofpaseu pasnoxkunca He MOIHOCTHIO, nobasnsioT ewd 10 cM® dropu-
CTOBOZOPOAHOM KHCNOTH! M BBINAPUBAIOT A0CyXa A0 nojHoro e& ynarenus. K
CYXOMY oCTaTKy no6aBisAOT 5 cM® a30THOH KMCNOTHI, HArPEBAIOT OCTOPOKHO JI0
PACTBOPEHHS COMel M MEPEBONAT PAacTBOP ¢ OCAAKOM B CTAKAHYHK Ha 50 cm’,
CMbIBas CTEHKH YallKH AUCTHINHMPOBaHHOM BoRo. CTakaHYMK CTaBAT Ha TUTHT-
Ky M ynapupaioT pacTeop 10 5 cM’. Jlo6aensior 10 cM® KOHUEHTPUPOBAHHOM
a30THOM KHCJIOTHI, 3 CM® XJIOPHOH KHC/IOTHI H BBIMAPHBAIOT 4O MAPOB XNOPHOMU
kucnotsl. anee npoponxatot Gonee cunbHoe HarperaHye MU MONHOrO CKura-
HUSA OpraHU4ecKUX BeuwlecTs. Eciii pacTBOpEI OCTAIOTCS TEMHEIMH, B OEIMALLYIO
XNOPHYIO KUCAOTY AOOABRAIOT MO KAMAAM, OYCHH OCTOPOXKHO, KOHUEHTPUPO-
BaHHYIO 230THYIO KHCNOTY, NPEABAPHUTE/BLHO CHAB YallKU C IUIHTKH. XnopHas
KUCnoTa obnafaeT CUNBHEIMH OKHCSIUTEILHBIMH CBOCTBAMH H CMeCh a3OTHON
W XJIOPHOM KUCNIOT NPH HarpeBaHWM 0 MapoB XJIOPHOM KHCNOTE! GhICTpO pas-
pywiaeT Bce opramuueckue seuiectna. Ilocyie nonxoro pasnoxenus obpasua
(pactBop nomken ObITh 6€CUBETHEIM MK Cabo HKENTHIM) PaCTBOP BbINAPHBAIOT
nocyxa, no6aensiot 3 cm’ KOHLIEHTPHPOBaHHOMH XJIOPHCTOBOAOPOAHON KHCIOTEI

10
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¥ BHIMAPHBAIOT [0 BIAXKHBIX COJIEH, Bnaxuplii ocrarok pactsopator B 10 cm’
0,5 M xnopHCTOBOAOPOAHOH KHCIIOTBI U MEPEBONAT pacTBOp B MEPHYIO Kojiby
BMECTHMOCTRIO 50 cM3, nonueaiot ao metki 0,5 M HCI u nepemewusaior,

Bo3MoxHbBI Apyrie ¢rioco0bl NpoGONOATrOTOBKH — B aHATMTHYECKOM aB-
TOKJIaBE WX C IPUMEHEHHEeM MMKPOBOJIHOBOW CHCTEMBI.

8.6.4 Ina nepecuera Macckl HaBeCKY Ha aGCOMIOTHO CyXYIo npolby onpe-
BENAIOT COAEP)KAaHHE TFUrpOCKONKYeckod Bnarv., Ins atoro Gepyr 3 HaBecku
TOI e Macchl, MOMELIAIOT B MPEABAPUTENILHO MOAroTORNEHHbIe dapdopostie

yawku (n.8.6.5) v Beicymmsarot npu t = (105+5)°C B cywmnsHom wkady 1o
MOCTOSHHOM Macchl.

-P
g= -~ wmox00, @)

rae g — cofep)xaHHe FMrpoCKONUYecKkoit Bnaru, %;
Pooan. cyx. — MACCa BO3AYIIHO-CYXOH HaBECKH, I;
Peyx — Macca abcomroTHO CYX0l HaBeCkH, I,
Ilpy BLINONHEHUHU YCNOBMA: | Emax - Smin l < 12% BLIUMCRAOT Loy

gcp =gl +g1 +g! (3)
3
OnpenenstoT koapHLMEHT nepecueTa Ha aGCONOTHO CyXyi0 npody:
100
=, (4)
100+g,,

TI€ gp- CONEpXKaHHe PHrPOCKONHYECKoi Baaru, %.

ToyHas Macca HaBeCKH abCOMIOTHO cyxoit npobkl noussl (r) paccuuThIBa-
erca no Gopmyne:
Misc.cyx.™ M soan.cyx *K, &)
rae K ~ xoaddunueHT nepecuera.

8.6.5 Ina noaroroBku ¢apdoposbiX yalliek MycTble MPOHYyMEpPOBaHHbIE
YallKH JOBOJAT OO TOCTOSHHONW MacCchl B CyliuiabHoM wikady npu
t = (105+£2)°C, oxnaxnatoT B 3KCUKATOPE ¥ BIBELLHBAIOT,

9 BLIINOJNHEHUE U3MEPEHU A

9.1 YerpaneHue MeMAOWUX BARSHUA

Ipyn u3meperun aroMHoH abcopOuUH THKENBIX METaNIOB MOrYT BO3HH-
KaTh HEKOTOpBIE CNIEKTPANIbHEIE, XUMHYECKHe ¥ GH3UUEeCKHE NOMEXH.
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Criexrpaneusie noMexu OOYCIOBJIEHbI ON3KIM PACMONIOKEHHEM CHEK-
TpPanbHLIX NMHUN APYrMX METAUIOB U paaukanos, Hanpumep, Ha pe3oHaHCHYIO
JHMHKIO CBHHLA 283,3 HM MOXKET HaKnanbiBaThCA a6COpOLMOHHAA MUHUS panu-
xana (-OH). Bo usbexanue omnbku npu onpenesieHUU CBUHUA NPHUMEHAIOT y3-
KylO uiesib MoHoxpomaropa < 0,2 M. CnekTpanpHble TOMEXH MOTyT BO3HMKATh
TAaKXKe H3-3a HeceNleKTHBHOro nornouenus. HauGonsilyro onacHoCTb Hecenek-
THBHOE MOrnoileHue NpeacTaBJACT NMPH ONpPEaeSICHHH HH3IKHX COD.Cp)KaHHﬁ
2JIEMEHTOB B PacTBOpax ¢ BLICOKOi KOHUeHTpauuell coneii (HaBecka 0,5 r B
50 cM’ pacTBOpa) W MpM pacUIMpeHMM wienu cnekTpodorometpa B 5-10 pas.
Haubonee 3HauuTesnbHble HECENEKTUBHBIE IOMEXH MOryT HaGMIOAaThCs B MpH-
cyTcTBHU GOnbIIMX COmepXKaHMii ixene3a, kanbuus, Hatpus (Gonee 3 Mr/cm’).
ﬂn}l yueTa HECENIEKTUBHOrO MOMIOLICHHS [PUMEHAIOT neﬁrepuenylo smaMny.
VBennuenne konuenTpauuit coneit Mg, Fe, Ca, Al no 4-5 mr/cM® npusonut K
3HAYUTENIbHOMY CHWIKCHHIO BENMYMH W YYBCTBHMTC/BHOCTH &HAMTHYECKOro
cursana. C pocTOM KOHLEHTpauuu cojieif B pacTBOpE yMEHBIUACTCA CTEMEHb
aTOMH3aLUUH M3-32 HEMOJHOro MCNapeHus Kamnesjap H 4acTHL aspo3oiid, a TaKke
u3-32 00pa3oBaHUA TPYAHONETYYMX U TEPMOCTOMKHX COERMHEHUN METansoB ¢
Al, Ca, Si.

Tak, xuMu4eckde nomexd, obycnoBneHHble OOpa3oBaHHEM B IUIAMEHH
TPYAHO QHCCOLMUPYEMBIX COENHHEHHN, MOryT HabnoAaTeCA NpH OonpefeieHuu
Maprasua B npucytctsuy SiO; (> 40 Mxr/cm’) M3-3a 06Gpa3oBaHMS CUAMKATA
Maprasua. Abcopbuns MapraHua CHIDKAeTCA Taloke ¢ POCTOM KOHLIEHTpPALMH
coneii K, Na, Mg, Fe, Ca, Al.

Ipu onpenenenuu Hukens HabnoHAOTCH XUMHYECKHE IOMEXH B NIPUCYT-
creuu Gonee 3 mr/cm® Fe,0,. B >ToM cnyuae ueoGxonumo ypaBHMBaTbL COAEp-
XaHHE XKeNe3a B CTAHAAPTHBIX M aHANU3UPYEMBIX PacTBOpax.

dusyuyecke nNOMEXU BO3IHUKAIOT BCJIEACTBHE pa3nUIUA q)H3M'-leCKHX
CBUHCTB aHAIM3UPYEMBIX U CTAHAAPTHBIX PACTBOPOB; OHH 3aBUCAT OT PasHHIbI
B KOHLIEHTpaLKH coneit W kucnot. [JoatoMy copepixaHie OCHOBHBIX KOMIIOHEH-
TOB B pacTBOpax, a Taloke KOHLEHTpAUWA KHCIOTBL NPH aTOMHO-
abcopOUHOHHOM onpeneneHUH QOMKHBI ObITH MPEMEPHO OAMHAKOBEL. BiusHue
cOCTaBa PacTBOpa Ha Pe3yNbTAT OMpEeAeneHUs HUKeNs, MEeAU, LIMHKa BO3pac-
TaeT, KOrJia KOHUEHTpaLua ofHoro u3 anemeHtoB — Al, Ca, Mg B pactBope
Gonsue 3 Mr/cM’.

Ha atomuyio a6copOuuio cBMHLA BNMAHUE TIPOSBIIACTCA YK€ HauMHadA C
KOHUEHTPaLMH 2 MI/CM OJHOrO U3 MaKPOKOMIOHEHTOB, C pOCTOM KOHLIEHTpa-
UMM KOTOpBIX ycunueaetca Qyktyauus ¢oHa, a B MPUCYTCTBHH KANbLHUA K
aHaJIMTHYECKOMY CHIHany aTOMHOIrO MOrJIOLIEHUA CBHHLA J00aBjjseTcsa mocTo-
filHaa cocTaBasowas. [losToMy rpanynpoBouyHpie rpadMKH Ui CBUHLA TNpH
M3MEPEHUH aTOMHOIO rornoLleHus no NMHKUM 283,3 HM cMemaioTca BBepx. Ec-
1 ydecTb 3Ty R00aBky (OHa, 3aBUCAILYIO OT KOHLUEHTPALUH KAJBLUHY B PacTBO-
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pe, TO rpadmku NpOXOAAT YEPE3 Hauano KOOpAMHAT U UX HaK/OH YMEHbLUAETCH
C pOCTOM KOHUECHTPAUHH KaJlbLiUA.

9.2 Xoxa aHau3a

CoOTBETCTBYIOILYIO ONpefesieMOMy MeTally lammy nporpesaiot 15-20
MHHYT.

YcraHaBIHBalOT MOHOXPOMATOP Ha COOTBETCTBYIOLLYIO aHAIH3HPYEMOMY
3NEMEHTY JUVINHY BOJIHBL

Bribupatot uenecoobpas3nyto ILMPHHY cieKTpaNbHO# wenu (Tabnuua 3).

CornacHo WHCTPYKLMH K NpUOOPY YCTaHaBAMBAIOT COOTHOLIEHHE Fasa U
nojgauy Bo3nyxa i NoAAep)kaHusi FOPEHHA rasa, NOMKUraloT 1aMs.

CraBAT Ha pacnblUIeHHE AUCTU/HTMPOBAHHYIO BOAY.

VYcTaHaBNKHBAIOT HYJEBYIO TMHUIO N0 AHCTHILIMPOBAHHOI BOAE.

PacneuigioT B 1nnams rpafyMpOBOYHBIE PAacTBOPbL, 3aTeM npobbl, U peru-
CTPUPYIOT 3HaYCHHS ATOMHO-a0COpPOLMOHHEIX CHIHANIOB aHANK3NPYEMbIX NPoB.

B pacTBope, nMoAy4YEHHOM N0CJIE Pa3IOKEHHA 06pa3LoB, U3MEPSIOT BEH-
YYHY NOIMIOLIEHHS] Pe30HAHCHOrO M3JIyH€HUS AaTOMAMH ONPERENAEMOro EMEH-
Ta. [Ipy BEICOKOM COJEp>KaHHHM ONPENENSIEMOr0 KOMIOHEHTa pacTBop pa3bas-
asot 0,5 M XJIOPHCTOBOJOPOOHOH KHCJIOTOH HACTONBKO, YTOOBI BENMYHHA
aToMHOH abcopbuuy HaXOAMNACh B NPAMONMHENHONW 3aBUCHMOCTH OT KOHIIEH-
TPaUMy ONPEEIIEMOro 3JIEMEHTa.

Ilpn aHanu3e npo6 HEM3BECTHOrO COCTaBa MPUMEHSIOT METOA A0GaBOK.
OTOT METO/ MO3BONAET YUHTHIBATD BIIMAHUE MATPHLIbI.

BepyT TpH OAMHAKOBEIE alIMKBOTHBIC HaCTH aHanW3upyeMoro pacreopa. K
onHo# M3 HUX RODABNAIOT CTAHAAPTHLIA PacTBOp C COUEpPXKAHHEM OMpenense-
MOro 3NeMeHTa, GTH3KUM K MPEANonaraeMomMy COAEPKaHUIO B aHANUIUPYEMOM
pacTBope, B ApYroif — CTaHAApTHBIA PacTBOp € COAEPKAHUEM ONPENENIeMOro
3JleMeHTa, B [IBa pa3a MPEBHIUAIOINM NPEANoNaraeMoe COAepKaHHe B aHau-
3upyemoM pactBope. O6neM TpeTheil aMKBOTHOM 4YacTH ypaBHHBAIOT C 0Obe-
MOM IBYX nepBeiX, nobapnsgs 0,5 M xnopucroBogoponHyto kuciaory. Ecan 06b-
€MBI He YPaBHUBAIOT, TO 3TO HEOOXOAUMO YUUTHIBATE NPU pacueTe.

Benuuuuna abcopbuuu IOMKHA HAXOAMTHCS HA MPAMOMMHEHHOM Y4aCTKe
rpaduka. Heo6xonumo y4YHTHIBATE HECENIEKTHBHEIE noMexH (cM. 1.9.1).

ConepxaHue onpefensieMoro 3JieMeHTa B aHalIM3MPyeMOM PacTBoOpe pac-
CuUMTHIBAIOT ITo dopMye:

C, *A C,*A
c()=22—2 , C(2)=—=2_""0 6)
® A -A, @ A, -A,

rae  C — KOHLEHTpauKs 21eMeHTa B pacTsope 6e3 no6aBku, MKr/cM®;

C,, C, —~ KOHLEHTpauus deMeHTa B N06aB/iseMbIX CTAHAAPTHBIX PacTBO-
pax, Mxr/em’;

13
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A, — BenuuuHa a6cop6LUMOHHOrO curHana aas pacrsopa 6es nobasku;

A,, A; — BennyuHa abcopbUMOHHEIX CUTHANOB ANis PacTBOpOB ¢ joGas-
KO#H.

Pe3ynwTaTel, MONYYEHHblE MO ABYM pacTBOpaM ¢ pa3HbIMH m00aBkamu,
ycpennstoT. [lanHbiil MeTOn pacueTa NpUMEHHMM, ECJIH MMEeTCs MpAMas 3aBUCH-
MOCTh MeX([ly KOHLEeHTpauueil 3neMeHTa B pacTBOPE M BEJNIHYMHON aTOMHOro
NOornoweHUA.

ConepxaHuie MeTannos B Man™ paccuuTsisaioT no dopmymne (7).
10 OGPABOTKA PE3YJIbTATOB U3MEPEHMI

-1

ConepxaHne aHanu3MpyeMeix MeTauios B nipobe B MaH ™ (X) paccuuTsl-
BaloT o hopmyne:

X *V
X=—2— M
m,

rae  Xp - MaccoBas KOHLEHTPAUKA META/Ia B aHANIM3UPYEMOM PacTBOpe, Haii-
JIeHHas N0 rPpadyupoBOYHOMY rpaduKy, MKr/cm’;

m,; - Macca HaBeCKH B fepecyeTe Ha aGCOMIOTHO CyX0€ BELECTBO, I;

V - 06bem aHanuaupyemoit npobsl, cM.

Ilpu HeoGxoanmocTH 3a pe3ynbraT aHaiu3za X NPUHHUMAIOT CpenHee
apHdmeTHyecKoe 3HAUEHHE ABYX NapasnienbHeIX onpeaenenuit X, u X,

X, +X
Xo=—5"", €3]

4S8 KOTOPbIX BBIMOMHACTCA CACAYIOUIEC YCIIOBHE:

IX;=X,] 0,01-r- X )

rae r - npefen NOBTOPAEMOCTH, 3HAYEHHA KOTOPOro MpHBEJEHH! B
Ttabnuue 5.

IIpu HeBBINOAHEHHH ycnoBus (9) MOryT GBITH HCMONB30BAHBI METOMBI
TNPOBEPKH NPUEMIIEMOCTH PE3yABTATOB NapajiyieNbHEIX ONpeaeneHuil H yc-

TAHOBJIEHMs OKOHYATEAbHOrO pe3ynbTaTa cornacHo pasaena S TOCT P ICO
5725-6-2002.

Pacxomneuue MEXAYy pelynbraTaMH aHajiu3a, NOJYHCHHBIMH B ABYX
nabopaTtopuax, He JOJUKHO MpPEBBLILIATE Mpejesia BOCNpou3BoAuMOCTH. [Ipu
BLITOJIHEHUHM ITOTO YCNOBHA npHemnems! o6a pesynkTaTa aHalin3a, U B Ka-
HYECTBE OKOHYATECIIEHOIO MOXET GBITB UCNOMB30OBAHO UX cpenHee apmbme'm-
Yeckoe 3HayeHue. 3JHa4CHUA Mpefena BOCMPONU3BOJHUMOCTH NMpPUBENEHL! B
tabnuue 5.

14
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ITpH npeBblNIEHUH NpejieJia BOCIIPOH3BOAUMOCTH MOTYT OBITH HCIONB-

30BaHbl METOABI OLICHKH TPUEMJIEMOCTH De3y/lbTaTOB aHaAW3a COrlacHo
paznena 5 FOCT P CO 5725-6-2002.

Tabsnuua 5 - 3HaveHus npenesioB NOBTOPAEMOCTH H BOCTIPOU3BOAHMOCTH
NPH AOBEePHTEIbLHOI BeposTHocTn P=0,95

Maccogas nons, IIpenen nostopsemoctu | [penen sBocnpoussogumo-
mnu" (OTHOCHTE/IBHOE 3HAYEHHE | CTH (OTHOCHTENBHOE 3HAUEHNHE
AOITYyCKaeMOro pacXouACH!S |  nomycKkaeMOro pacxoxmACHUsA
MCEXIY IBYMA PE3YNbTATAMH |  mexay ABYMs pe3ynbTaTamu
NapalensHLiX ONpeaenerHtii),|  ysmepenuit, OMYMCHHBIMH B
1, % pasHbix fnaboparopuax), R, %
Or 1 no 10 Bxu. 31 45
Cs. 10 xo 100 Bx. 28 42
Cs. 100 no 500 B, 25 35
Cs. 500 no 2000 B, 20 28

11 O®OPMJIEHHUE PE3YJIbTATOB U3MEPEHMI

Peaynstar aHanu3a X (MnH') B [OKYyMEHTaX, NpeayCMaTPHBAIOLIKX
ero ucrions30BaHue, Moxer ObITh npeactarneH B Buae: X + A, P=0,95,

rie A - noKasaTens TOUHOCTH METOLHKM.

3nauenne A paccuuThIBalOT no ¢opmyne: A = 0,01-5-X. 3Hayenue 3
npuBeneHo B Tabnuue 2.

JonycTHMo pesy/bTaT aHaiHu3a B AOKyMEHTaXx, BelAaBaeMmbix jabopa-
Topueil, npeacrasniaTe B Bune: X t A,, P=0,95, npu ycnosun A, <A, rae

X — pe3ynbTaT aHanu3a, MOMY4eHHEI B TOUHOM COOTBETCTBUM C NpO-
MHCBIO METOAMKM;

+ A, - 3HaueHue XapakKTepHUCTHUKH NOrpeLIHOCTH PE3yaAbTAaTOB aHANH3a,
YCTaHOBJICHHOE IIpH peasiu3allud METOAUKH B .na60pa'ropuu, u obecneyu-
BaeMOE KOHTPOJIEM crabunsHOCTH PE3YNLTATOB aHA/IM3a.

NDpumeuanue.
[Mpu npencTasneHuy pesynbTaTa aHanU3a B JJOKYMEHTAX, BELIABAEMBIX
nabopaTopueif, ykasplBaioT:

— KOJIMYECTBO PE€3YJILTATOB Iapajfie/ibHbIX O]'lpCJJ,ﬁJIeHHﬁ, UCNOJL30-
BaHHBIX INA pacyeTa pe3yabTara aHajinia,

~ cnoco6 onpeneneHds pesynsTara aHainusa (cpedHee apudmeruue-
CKOE 3HaYeHUe WIH MeluaHa pe3ynbTaToB napanienbHbIX onpeaencHuit).
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12 KOHTPOJIb TOYHOCTH PE3YJIbTATOB U3MEPEHUII

12.1 O0mmne nonoxeHus

KoHTposns kauecTBa pe3ynsTaToB U3MEpPEHUI NpH pearn3auuu METOONKH
B 1abopaToOpuH NpelycMaTpHBaeT:

- ONepaTUBHBIR KOHTPOJIb MPOLIEAYPBI H3MEDPEHHI;

- KOHTPONb CTaBHIBHOCTH PE3YNBTATOB U3MEpeHHUH Ha OCHOBE KOHTpPOJIA
cTabunbHOCTH cpegHero kBaaparthyeckoro otkioHeHua (CKO) nosropsemo-
ct, CKO npomexyTouHo#t (BHYTpunaGopaTOpHOii) MPELU3HOHHOCTH M TNpa-
BHJILHOCTH.

- [lepuoanUHOCTE MPOBEACHUSA KOHTPOSSA, & TAKKE peann3yeMble mpoLe-
Llypbl KOHTPONs CTabHILHOCTH pe3y/IbTaTOB H3MEPEHHUIl pernaMeHTHpYIOTCA BO
BHYTPEHHUX JOKyMeHTax Jlaboparopuu.

- Paspewenne nporusopeuuit Mexay pesyisTaraMu AByX faGopatopuii
nposoast B coorsercTeuu ¢ n1.5.3.3 TOCT P UCO 5725-6-2002.

12.2 OnepaTuBHBIH KOHTPOJL NMPOLEAYPbl H3MEpeHHiH
€ HCOONB30BAHMEM 00pA3LOB AR KOHTPOJS

O6pa3uamu ana KOHTpOJIA SIBNSIOTCA CTaHZapTHeie ofpasubl cocrasa
noussl. O6pasuet BeIOUpalOT TakuM 06pa3oM, YTOORI O ComEpKaHHIO onpeae-
JAEMBIX JNIEMCHTQB OHM OXBaThIBANX BECh AMANa30H KOHHEHTpaumit JaHHOMH
fapTiu npob.

OnepaTHBHBIA KOHTPONL MPOLEAYPHI AHAJIW3A MPOBOIAT MYTEM CpaBHe-
HUS pe3y/bTaTa OTAENbHO B3ATOM KOHTpONLHOH npouenypst K, ¢ HOpMAaTHBOM
koHTpons K.

PesynsTar koHTpONBHON npouenypst K, paccuursiBatoT no gopmysne:

K, =| C,-C| (10)

rae C,, — pe3yNbTar aHanu3sa B o6pasue st KOHTPONA — CpesiHee apudpMeTHe-

CKO€ [IBYX pE€3y/BTaTOB NapainelibHbIX onpeacieHui, pacxoXaeHHe MEXIy KO-
TOpHIMH YIOB/IETBOpSAET YCNOBHIO (9), MiH™;

C - aTTecToBaHHOE 3HaueHue 06pa3ua st KOHTPOSA, MITH .
Hopmatus kontponsa K paccuuTeIBalOT Mo ¢popmye
K=A,,

rae + A, - XapaKTepHCTHKA MOrPELIHOCTH PE3YNLTATOB AHAM3A, YCTAHOBIEH-
Has B siabopaTopuu, COOTBETCTBYIOLIAs aTTECTOBAHHOMY 3HaueHMIO obpasua
ISl KOHTPOJIA.

16
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Nlpumeuanue.

JonycTHMO XapaKTEpUCTHKY TNOrpeluHOCTH Pe3yJbTaToB aHANH3a NpH
BHEJPEHWH METOIMKH B 1a6OpaTOpHH YCTaHARINBATL Ha OCHOBE BBIPAXKEHUA: A,

= (,84-A, ¢ mocnenyroWUM YTOYHEHHEM [0 Mepe HAKOeHns MHdopmauuu B
pouecce KOHTponsa cTabUNEHOCTH pe3ynbTaTOB aHain3a.

Ipouexypy aHan¥3a MPHU3HAIOT YROBJIESTBOPUTENLHOR NPH BLINONHEHHH
YCJIOBHSA:

K. <K (1)

ITpn HeBeimonHEeHUHU ycnoBus (11) KOHTPONBLHYIO BPAUERYPY NOBTOPSIOT.
Ilpy NOBTOPHOM HEBBINONHEHHU YcnoBUA (11) BLIACHAIOT NPUYUHLI, NPUBONS-
LUME K HEYIOBNETBOPHTENLHBIM Pe3y/IbTATaM, U NPUHHUMAIOT MEpHI 110 UX YCT-
paHeHHIO,

12.3 OnepaTHBHBI KOHTPOJNE NPOLEAYPBI H3IMEPEHH
C HCNOJIL30BaHHEM MeTona fobaBox

OnepaTHBHEI KOHTPOJb MOFPELIHOCTH BLIMOJHAIOT B OHHON CEpHHU C
KXA pabouux npo6. ObGpasuamn as KOHTPONA SBIAIOTCA peanbHbIE pobbl
MOYB, HOHHBIX OTIIOXKEHUH, OCAZIKOB CTOYHBIX BOJ, OTXOAO0B. AHAIIM3 BLINIONHA-
€T OOMH AaHAIMTHK B MaKCUMAILHO CTaOHNBHBIX YCHOBUAX (Ha OIHOM
npubope, ¢ UCHONL30BaHHEM ONHOro Habopa MEpHOIl MOCYAbl, PACTBOPOB pe-
AKTHBOB ¥ T. A).

Or6upatot BABOE GOJblIEE KOMHYECTBO aHANUTHYECKOH MPodhl, YeM 3TO
HeoGXOAWMO AJIA BITIOAHEHUA aHanu3a. [lepByto noNoBHHY (2 HaBecku) aHanu-
3UPYIOT B TOYHOM COOTBETCTBHM C MPOIUCHLIO METOAMKHK K3MEPEHHH M nonyya-
10T pe3yneTaT HCX0aHOH paboueit npobel (X). Ocrasuuecs Be HABECKM aHaNU-
3UPYIOT B COOTBETCTBHH ¢ N.8.6.3 MeToanku W B pacTBop, MOSY4eHHbIH nocine
painoxeHus oOpa3LoB, AenaroT A06aBKY OOHOMO MM HECKONBKHX ONpejese-
MbIx MeTas10B (C) H aHaIM3HPYIOT B TOYHOM COOTBETCTBHH C NIPOTHCHIO METO-
IUKM, ToNyYas pe3ynasTaT auannia paboueii npobut ¢ nobaskoit (X'). B kavect-
Be nobasku ucnoaesytotr 'CO unu aTrecToBaHHBIE CMECH, IPHIOTOBAEHHbIE Ha
ocnoee I'CO.

OnepaTUBHBI KOHTPOAL MPOLEAYPH! aHANW3a NPOBOJST NyTEM CpaBHe-
HUs pe3ysbTaTa OTANILHO B3ATOH KOHTpOALHON npouenypsl K, ¢ HOpMaTHBOM
koHTpons K.

PesynvraT KOHTponkHOMH nponeaypsl K, paccunthiBatoT no dopmyne

|x-x-cl <Kj, (12)
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rae X' - pesynbrar aHanusa paGoueit npo6si ¢ mo6aBkoit — cpenuee apudme-
TUYECKOE [IBYX Pe3YNLTATOB MapaniefbHbIX OnpeaeNeHHit, pacCXOXAECHUE MEXK-
Ry KOTOPHIMH YIOBJIETBOPAET YCAOBHIO (9), MaH';

X - pesynerar aHanu3a paGoueit mpoGrl — cpensee apudMeTHUECKOE
IBYX pe3ynbTaTOB MapanienbHbix onpeaeNeHuit, pacXoXIeHHE MEeXIY KOTOpbI-
MU ynosneTBopseT ycnoenio (9), MnH";

C - BenuyuHa n06aBKH aHANU3MPyEeMOro KOMIOHEHTa, MI/Kr.

Hopmatus kKoHTposs K paccHuTsiBatOT Mo gopmyse

K=[A,2 +A,2, (13)

rae A ., A,y - 3HAYEHUS XAPAKTEPUCTHKM MOrPEUHOCTH PE3yNLTATOB aHa-

nu3a, ycTaHoBaeHHbie 8 nabopatopuu npu peanusalid METOAWKH, COOTBETCT-
ByIOUIHe MaccoBO# pone Metannos B npobe ¢ u3secTHOH ao6GaBko# M B ncxon-
HOIi Mpo6e COOTBETCTBEHHO.

NpumeuaHnne.

JonycTuMoO XapakTepUCTHKY [MMOTpEeLIHOCTH PE3yJILTATOB aHAIH3A NpH
BHEJPEHUH METOAMKH B NaGOPATOpHM YCTAaHABJIMBATH HA OCHOBE BBIPAKEHMA:
A, =0,84-A, ¢ nocneaytoIMM YTOHHEHHEM O Mepe HaKOMEHH HH(OpMaLuK B
npolecce KOHTPONS CTabUABHOCTH PE3YNBTATOB aHANN3A.

[pouenypy aHanu3a NpH3HAIOT yNOBNETBOPUTENHLHON MPH BHINOMHEHUK
ycnoBus:

K.<K (14)

Tpu HeBLINONHEHMH YCNOBHA (14) KOHTPONBHYIO NpOLEAYPY NOBTOPSIOT.
I1pu MOBTOPHOM HEBBINOAHEHHH YCNOBHA (14) BHIACHAIOT NPHYHHBL, NPHBOASA-
WHe K HEeYJOBNETBOPHTENBHBIM PE3YNBTATAM, H MPUHUMAKOT MEpBI 110 UX YCT-
PAHEHHIO.



(DE,LIEPAJIBHAII CJIYKBA 11O HAJ3OPY B COHEPE IITPHPOIOTIOJIL30BAHUSA
: (POCIIPHPOHAN30P)
®ENEPAJIGHOE BIOJKETHOE YUPEXAEHUE
«PEAEPAJILHBIIN NEHTP AHAJIM3A X OLEHKH
TEXHOTEHHOI'O BO3JEACTBH»
(PBY «DITAO»)

CBUIAETEJBCTBO

_;._‘;06 aTTECTAllUN MeTOAUKH (MeToAa) usMepeunii
Ne 023/01.00301-2010/2011

OMKI mnepennﬁ monoro colepkapMs  KaAMAR, ko0annTa, Maprauua

ublx Y BOE -~ B mn AX  METONAOM _niaaMeHHOH . aTomuo-abco 6 HOHHO

(an) B COOTBETCTBHH ¢ (Denepanbnbm
- Ne 102-@3 «O6 obecrietenun exuHcTBa mMepeHuu»

METOZa) M3MEPEHHUI YCTAHOBAEHO, YTO METONHKA
{MeTol) aaMepernit cooTBeTcTBYET TpeGoBanuaM, npeapapnsemMev FOCTP 8.563-2009,

7 "IokasaTens TOYHOCTH H3MepeHnlt NpHBEAEHE! B HPUIOKEHHH HA 2 AKCTAX,

GJ
3 OaII ufr S fen.: (495) 943-29-44, www feoo.
- P 7




NPUJIOXXEHHE

K ceuaeTeancrsy Ne 023/01.00301-2010/2011 06 arrecranan
METORVKH H3IMEpPENHHit BAIOBOI0 COMEPIRANAN KaAMHI, KOGANLTA, MADranna, Me/(H, HAKeI1,
CBHHIA, XPOMA ¥ UHHKA B NOYBAX, JOHHLIX OTI0KEHNNX, OCAXKAX CTOIHBIX BOJX
1 0TX0AaX METOAOM NAAMEHHOH aTOMHO-abcopbumonnoit cnekTpomMerpnn
Ha | nucTe

| HanMeHoBauue onpeenseMpIx KOMIIOHEHTOB ¥ JHANA30HE! H3MEpeHHit

Jiver L wa i

Haumenosaune Maccosas nons, Haumenopanue Maccosan noni,
onpenensemMoro mma” OnpeRenteMoro mnm’!
KOMIIOHERTA KOMIIOHCHTA
Kamunit 1-100 Hauxens 50 - 500
Kobanst 5-100 CerHER 10 - 500
Mapraney 200 - 2000 Xpom 5-100
Menp 20 - 500 Ilnuk 20 - 500

2 lnanazonsl m3MepeHn#t, 3HaYEHN NoKasaTenci MOBTOPAEMOCTH, BOCIPOHIBOAHMOCTH # TOYHOCTH

Maccosas nons, ITokajarens Iokasarens Tloxasarens
M MOBTOPAEMOCTH BOCIOPOH3BOAMMOCTH TouROCTR'
(oTHOCHTENBHOE (oTROCATENEHOE (rpammusnt
3HaYEHMe 3IHAYCHHE OTHOCHTEMbHOH
CpeIHeKBANpATHYECK | CpelReKBaApaTATIECKO TIOrPEIIHOCTH NPH
Oro OTIJIOHEHHAS ro OTKJIOHEHHN BepograOCcTH P=0,95),
MOBTOPSEMOCTH), BOCHOPOH3IBOAAMOCTH), 15, %
O, %0 or, %

Ot 1 po 10 Bk, 11 16 34

Cg.10 no 100 sxn. 10 15 30

Cs. 100 zo 500 Bxn. 9 12,5 25

Cs. 500 go 2000 px. 7 10 20

3 lnanasons! HaMepeHuii, 3HaYe HUS NPEJEOB OBTOPAEMOCTH H BOCIPOM3BONEMOCTH

npRr BeposTHocTH P=0,95

Maccosan nons, [Npenen nosTopsaeMOCTR Ipenen BoCPOA3IBOAKMOCTH
ma (oTHOCHTENBHOE 3HAYCHHE (oTHOCHTENBHOE 3HAYCHHE
[OIYCKAEMOr0 PaCXOMAEHHA | AOMYCKAEMOIO PACXOXKACEHT MEXIY
MEIKAY HBYMA pe3ynbhTaTaMA JBYMA pe3yNnbTaTaMR H3Mepernl,
napasniesHEX Onpensnenuit), OOTyIeHHEIME B PAsHEIX
r, % na6oparopuax), R, %
Or | no 10 i, 31 45
Cs. 10 go 100 Bxn. 28 42
Cs. 100 mo 500 k. 25 35
Cs. 500 mo 2000 sxn. 20 28

Havansuuk otnena Y «PLIAO»
3xcnepr-merponor (Ceprudukar Ne RUM 02.33.00389,

nara peinayn: 24.11.2009 r.)

T.H. ITonosa
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