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1 BBEAEHHUE

Hactosamas MeToauKa NpenHa3HauyeHa AN OnpenesicHHs BajIoBOrO CO-
IepXKaHHUA METAJJIOB: MeIM, IIMHKA, CBHHUA, KaAMHsA, MapraHua, HHMKend, KO-
OanpTa H XpoMma B PA3IHYHBIX 0 COCTABY NOYBAaX, OTXOHaX, a TAIOKe B AOHHBIX
OTNOXKEHHUAX M 0CAKAaX CTOYHBIX BOM, COMEPKaMX pasIMYHOE KOJIUUECTBO Op-
rasM4ecKoro BEIHECTBA, METOROM IUIAMCHHOH aTOMHO-20COopOLMOHHON crek-

TPOMETPHH.
Huana3oH onpenensieMbIX KOHUSHTPauHii METa/IOB TIpHBEHEH B Tab-
nuue 1.

B ToM ciy4ae, ec/id COOep)KaHHe METAJUIOB NPEBbILAeT BEPXHIOW rPaHH-
Iy AWana3oHa, ykazaHHoro B tabnuue 1, nonyckaercs pasbaBiieHue pacTBopa,
NOJIYYEHHOFO TOCJIE PAa3JIOXEHHUs! OOpa3LoB.

Meuiasoliee BAHAHHE pa3iMYHBIX (AKTOpPOB HA OnpeleNieHHe BajioBOro
COREPIKAHHUA METAIOB H CIIOCOGhI €T0 YCTPaHEeHHA H3noxeHsI B 11.9.].

Tabnauua 1 - HanmeHoBaHue onpefensieMbIX KOMIIOHEHTOB H ANANA30HLI
H3MepeHU

HaumeHoBaune onﬁc,ucﬁﬂcw;oro Maccosas gons |, ]
KOMIIOHeHTa MIH

- Kapmui 1-100
KobansT 5100
Mapraneu 200 - 2000 l
Meng ~20-500 ’
Hukens 50 - 500 i
CauHew 10 - 500 |
Xpom - 5 - 100
[TuHK 20 - 500

2 IPUIIMCAHHBIE XAPAKTEPUCTHKHN NIOKA3ATEJIEN
TOUHOCTH USMEPEHNHN

Hacrosauiaa Metonuka obecrieynpaeT MOMydeHre pe3yabTaToOB aHaNu13a C
NMOTPELIHOCTEIO, HE MpeBhILIaloUIeH 3HaYeH!, NpUBeNEHHBIX B Tabanue 2.
3Ha4YeHHs NOKa3aTens TOYHOCTA METOAHKH HCIONB3YIOT IpH:

— oOpMNEHHH PE3YNBTATOB aHANN3a, BhiiaBacMbIX nabopaTopuei;
— OLIEHKe KaueCTBa NpOBEeNeHUS HCHBITAaHMH B 1abopaTopuy,

~ OIIEHKE BO3MOXHOCTH MHCIONB30BaHMA HACTOAUEH METOAMKM B KOH-
KpeTHO# JrabopaTopuH.

I Mr/kr =1 Man
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Ta6anuna 2 - Inanazonbl H3MepPeHHil, 3HAYCHUA NoKa3aTeNeil

NMOBTOPREMOCTH, BOCNIPOH3IBOAMMOCTH H TOYHOCTH

i ——

MaccoBas nons, | [ToxazaTens Iloka3arens
MIH NOBTOPAEMOCTH | BOCHPOH3BOIM-
(OTHOCHTEJILHOE. MOCTU
3HAUEeHHe CpeaHe- (oTHOCHTENBHOE
| ksagpaTUuecKoro 3HAYEHNE CPeAHe-
| OTKNOHEHIIA NOBTO- |  KBANPATHIECKOrO
PAEMOCTI), OTK/IOHCHHA BOC-
’ o, , Y% NPOH3BOAUMOCTH),
a Or, %
Ot | no 10 Bk I I 16
| CgB.10 no 100 Bkn. 10 15
Cs. 100 po 500 Bion. 9 12,5
Cq. 500 no 2000 sk, 7 ) !0

il

Iloxazarenn

'[‘t'.)'-lI-IOG'I"I*I2

(rpaHuuEl QTHOCH-
TENBHOH NOrpeurHo-

CTH NPH BEPOATHO~
ctu P=0,935),
16, %

34
30
25
20

3 CPEACTBA USMEPEHUW N, BCIIOMOTATEJLHLIE

YCTPOMUCTBA U PEAKTHBBI
3.1 Cpeacrsa H3MepeHHii

CnektpodoroMmeTp aToMHO-a0COpPOUMOHHBIA ¢ nnaMeH-
HbiM aTOMH3aTOPOM

Becnl naboparoprbie cneuuanbHOro Wy BLICOKOro Kitacca
TOYHOCTH C LEHOI neneHusn He Gonee 0,1 Mr, HAUOONBLINUM
npegenoM e3peiMsaHusn He bonee 210 r

[TuneTkn mepHbie ¢ OQAHOH OTMETKOH BMECTHMOCTBLIO 1, 2,
5, 10, 20 cM’, Knacc TOYHOCTH 2

Konbwl Mmepuste BMecTiMocThio 100, 500, 1000 e’ . KJj1acc
TOYHOCTH 2

Limnunapst MepHbie BmecTUMOCTLIO 50, 100, 1000 CM:',
KHacC TOUHOCTH 2

I[TUneTKH MepHBIE FPALYHPOBAHHLIE BMECTUMOCTBIO 2 cM’
I'ocynapcreennbie ctanpapTHiie obpasusl (I'CQO) cocrasa
pacTBOPOB MOHOB CBUHUA, HUKENA, MapraHua, MeJn, UMH-
ka, KaaMmHs, Kkobanbra W XpoMa O aTOMHO-
abcopburonroro ananusza (hoH — asorHas kucnora). Ot-
HOCHTENbHAA MOrpewHOCTb ATTECTOBAHHBLIX 3HAYEHHH
MacCOBLIX KkoHueHTpawii He 6bonee 1% npu P=0,95

['OCT P 53228-2008

['OCT 2916991

'OCT 1770-74

['OCT 1770-74
I"OCT 29227-91

* CoOTBEeTCTBYET paciuipeliHoil cranAapTHON HeonpeneneHHOCTH NpH ko3drduiuHeHTe OXBaTA

k=2
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1 Honyckaercsa HCIONB30OBAHUE OPYrUX CPEACTB U3MEPEHUH YTBEPXIEH-
HLIX THNIOB, 0DecneynBaoUIUX HAMEPEHUS C YCTAHOB/IEHHOH TOYHOCTBIO.

2 JlonmyckaeTrcsi Mcnonb3oBaHue APYroro oOopynoBaHUS C METpPOIoruye-
CKUMH U TEXHHUYECKHMMH XapaKTEPUCTHKAMHU, aHANTOTHYHBIMHU YKA3aHHbLIM.

3 Cpencrsa uamepeHHuil JODHKHB! ObITh NOBEPEHDBI B YCTAHOBJIEHHEIE CpO-

KH.

3.2 BecnnoMorarenbHbie yCTpoidcTBAa H 000pyaoBaHue

JlaMnsl ¢ MOSIBIM KaTOAOM MK G€33neKTpoaHble pa3panHbie

naMmbl Ha METAUIH
Yamku u3 cTernoyriiepoaa uin

Yauiky njaaTHHOBbLIE

Bo3nyx, cxateid 10 nasneHus He Mmedee 300 klla (3 aT™m.)
[ a3bi CokaThie U CHKHIKEHHbIE B DannoHax:

AueruneH

IIponado-BO3aYyLIHAS CMECH

QuneTpel 6yMaxHbie 06e330neHHbIe "CUHAA NeHTa”

aameTpoM 1315 cm

Crtynka, 4aluki 1 nectuk ¢apgoposbie

CuTta nouseHHbIE C pa3MepoM siueek 1 Mm

baHk# U3 CTEKIa WU MOJUITHACHA C LUUPOKUM TOPJiIOM U
NMPUTEPTHIMUA WK BUHTOBBIMHU KPbIUIKAMH BMECTHMOCTBIO
1000 cm’

OKCHKATOP

[Inutka anexkTpuyeckas nabopaTopHas C peryaaTopoM Ha-
rpesa U 3aKpbITOU CITHpANBIO

MydenbHas neub a1060ro THna, 103BONAIOLIAS MONYYATh U

Iofziep>kUBaTh TeMnepatypy Harpesa no 500°C

3.3 PeakTHBBI H MaTepuabl

Boaa aucrunnupopaHHas
Kucnora a3otHas

Kucsnota xnopuctosonoponnas (consnas), p = 1,19 r/icm’
Kucnorta ¢propucroBonopoaHas

Kucnora xnopxas, 57 %-Hblii pacTBop

I'OCT 6563-75
['OCT 1743330

[FOCT 5457-75

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

NOCT 25336-82

['OCT 14919-83

['OCT 6709-72
[OCT 4461-77
['OCT 3118-77

['OCT 1048478
TY 6-09-2878-73
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IIppumMeyaHus.

1 Bce peakTussl, Hcnonb3yemble A U3MEpeHUN, IOMKHBI OBITE KBAIK-
QHKaUMH Y.0.2. UM X.4,

2 JlonyckaeTrcs WCNONL30BaHWE PEaKTHBOB, HU3rOTOBJICHHBIX MO ApYyro
HOPMAaTHBHO-TEXHHYECKON NOKYMEHTAUMH, B TOM YHCJIE UMITOPTHAIX,

4 METOH1 U3MEPEHUHN

MeTog 3akmovaerca B OKMCAUTENbHOM Of6xkure npob ¢ nocheoyrolyM
pa3jioXKeHHeM OCTaTKa CMEChio KUCIOT., KonnvecTBeHHOE onpeneneHlue MeTall-

JIOB NPOBOAAT METOAOM NIIaMEHHOH aTOMHO-abCOpOUHMOHHOMN CIEKTPOMETPHH B
CTAHIAPTHBIX [T KAKAOTO 3/IEMEHTA YCITOBUAX.

[Ipyumevanue.

H3-3a CI0XKHOCTH U MHOTOKOMITOHEHTHOCTH COCTaBa Npod U BO3MOXKHOIO
BBLICOKOT'O COHEpPXKaHUs B HUX KanbllMs, MarHus, jkeiesa, a Takke pa3IM4YHBbIX
OpraHH4YecKuX coeMHEHUH, 00a3aTeIbHON NpoLenypoit nepen KUCIOTHBIM pa3-
JIO)KEHHWEM npoObl ABNAETCA NpokanusaHue npobul B MYy(QenbsHOR Ne4yH HNpH
temneparype 400-450°C B Tedyenue asyx uacoB. IIoBbILUEHHE TeMIlepaTypol
obxira Boine 450°C nexcenareNbsHO U3-32 BO3MOXHBIX NMOTEPh CBHHIIA.

[locneayrouiee KHCIOTHOE pa3fioXKEeHHE MPOBOAST CMECHIO0 KOHLEHTPHUPO-
BaHHBIX kKucnor HF-HNQO;, HF-HCI, HCIO-HF, HNO;-HCI B 3aBUCHMOCTH OT
coctasa npood.

S TPEBOBAHUS BE3OINACHOCTH, OXPAHBI
OKPYXAIIINEHN CPEJBI

[Tpn BeinonHeHun uaMepeHui HeoOxonumo cobnroaaTe Cnenyiolue Tpe-
OOBaHHA TEXHUKH 0E30NacHOCTH.

5.1 Tlpu BrimonHeHuu M3MepeHUH HeoOxomumo cobmopars TpeboBaHKx

TeXHUKd OesonacHocTM npu pabore C© XUMHHECKMMH peakTHBaMM o
'OCT 12.1.007-76.

5.2 OnexktpobesonacHocTs npu paboTe ¢ 3MEKTPOYCTAHOBKAMHU IO
TOCT P 12.1.019-2009.

5.3 Oprauusauusa obydenus paborawommx O0e30MacHOCTH Tpyna no
['OCT 12.0.004-90.

5.4 Tlomeuienue nabopaTopuu JOSHKHO COOTBETCTBOBATH TPeOOBAHMAM

noxapHoi 6esonacHoct no 'OCT 12.1.004-91 n nmerr cpencrea moxkapory-
wenun no F'OCT 12.4.009-83.
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5.5 CopepxaHue BpeIHBIX BEUIECTB B BO3AYXE HE NOSHKHO TMpeBBILIATH
YCTAHOBJAICHHBIX NpeaenbHo OONYCTUMBIX KOHUEHTpaUWH B COOTBETCTBHUM C

['OCT 12.1.005-88.

5.6 Mcnonuutenu AOMKHBI OBITH MPOMHCTPYKTHPOBAHLI O Mepax 6e3o-
MacHOCTH IpH paboTe co cnexTpoPOTOMETPOM B COOTBETCTBHU C HHCTPYKLMEH,
npuaaraeMomn K npubopy.

6 TPEBOBAHUS K KBAJIUDOUKAILIUU OIIEPATOPA

K BeinonHeHut0 U3MepeHUH U 00paboTke MX pe3yabTaToB AOMYCKAKOT
NUL, HUMeEIMMX BbiCluee oO0pa3opaHHe, BHIAACHOUWHX METOAOM ATOMHO-
abcopOLMOHHOro asann3sa, SHaWHUX MPHHLIKN AEHCTBHS, KOHCTPYKLIMIO ¥ Mpa-
BHJIA 3KCMIyaTaUUHU JaHHOro obopyaoBaHus.

K BeinonaHeHuio pabor no npobonoaroroBke AONYCKAIOT JIKL, HMEKUINX
cpeaHee crenuanbHoe XumMuueckoe obpazoBaHue, 00yUeHHBIX METOAHKE NOATO-
TOBKH MPO06 M MOJNIYYHBIUUX YAOBAETBOPUTENILHBIE PE3YNbTAThl MPH BhINONHE-
HUU KOHTPOJIA NPOLEAYPEI H3MEPEHUHN.

7 YCJIOBHUSA BBINOJHEHUSA N3MEPEHUMA

HM3MepeHHst npoBOASTCS B HOPMaNbLHBIX N1abOpPaTOPHEIX YCNOBUSIX.

- Temnepawpa OKpy»xatrouero sozgyxa (20 + 5)° C.

- AtmocepHoe nasnenue (97,3-104,6) xI1a.

- OTHOCHUTENBHAS BAAXHOCTEL Bo3ayxa Ao 80 % npu temnepatype 25°C.
- YacTtoTa nepemeHHoro Toka (50 £ 1) I'u.

- Hanpsixenue B cetu (220 + 22) B.

8 INOAI'OTOBKA K BBIITOJIHEHUIO UBMEPEHU

[Ipy nOAroToBKE K BHINOSHEHHIO U3MEPEHHH NOMKHBI OBITH MPOBEACHBI
caenyrouiue paboret: ordop npobd, noaroroska npubopa k pabore, npUrorosne-
HHEe rpalYHPOBOYHLIX pacTBOpPOB, rpaAyMpoBKa npubOopa, YCTAHOBNEHHE H
KOHTPOJIb CTAOMNBEHOCTH rpalyMpOBOYHOM XapaKTEePHUCTHKH, MOArOTOBKa npod
K aHaJIu3y.

8.1 OT6op npo6

8.1.1 ITpo6r1 noussl orbuparorcs B coorsercteuu ¢ 'OCT 17.4,3.01-83
«Oxpana npupoasl. IToussl. O6wue TpeGosBauna K orbopy npob» u I'OCT
17.4.4.02-834 «Oxpana npuponsl. [Toussl. MeToast orbopa 1 noaroToBku npob
DJIsE XUHMHYECKOT0, OaKTEPHOSIOrHYECKOro, reibMMHTOIOIHUECKOTO aHaNu3ay.
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8.1.2 Ocapku CTOYHBIX BOH, AOHHBIE OTHOXEHHUA O0TOUPAIOT METOAOM TO-
yeuHpIX Ipob nocnoiuo ¢ rnydunsl (0-5) cMm, (5-20) cm u ot 20 cMm 1o | M Mmac-
coii He 6onee 200 r xaxxpas. ToyeuHsle npobel oTOMPaIOT HA po6HOHK fUIOINA-
ke NOCJNOHHO C TaKWM pacueToM, 4ToOBl kaxcaas npoba npexcrabnsyia cobof
4acCTh OCaJika, THHYHOrO 1A coopyxxeHHid. OrbuparoTt ToyeuyHnsie npobri ocaj-

KOB C HNOBBIX MIOUWIAAOK B 3aBUCHMOCTH OT (PU3UYECKUX MapaMeTpoB, T. €. HO-
XOM MJIM LINAaTeNeM U3 NMPUKONOK HK 3auepnbiBaHHeM npoboorbopHukoM. s
aHajin3a OOBeqUHEHHYIO NPoby COCTaBNAIOT MYTEM CMEIUUBAHUA HE MEHEE YeM

NATH TOYEYHBIX Npob, B3ATEIX C ONHOI npobOHOM nnomaaxku. Macca obrvenu-
HeHHOH ripobel nomkHa 6biTh He MeHee 1 kr. IIpo6er xxuakux ocagkoB oTOupa-

0T U3 TPYyOONpOBONOB WJIH APYTHX TEXHOJNOIMYECKHX COOPYIKEHHH C yYyeToM
KOHCTPYKIHH:

-0CafloK Nocse OTCTOMHWKOB, WIOYIUIOTHUTENEH, METAHTEHKOB OTOHpa-

0T U3 TpyOOnpoBOJia NpH NepeKkadyMBaHUU OCajika B MPHEMHHK, HE paHee YeMm
yepe3 10 MunyT paboTel nepekavuBaroIero Hacoca;

-USTIOBYIO JKMAKOCTb OTOMPAIOT 3ayYepnbiBABUEM U3 pacnpeneIuTe/IbHOH
qauiu.

Toueunsie npobel ocaakoB oTOUpalOT ¢ HHTEpBanoM 10 MHHYT B KoJIHYe-
3
cree 3-4, obvemoM He MeHee 500 cM”™ kaknas, CIHBaIOT B BEApO, MepeMellpa-

jot. [lnst ananusa oT6upaloT ob6beauHeHnylo npoby o6semom 0,5-2 am’,

8.1.3 Tlpn orbope npob coctaBnsieTcs CONPOBOAMTENBHBIH HOKYMEHT IO
YTBEPAEHHONK dopMe, B KOTOPOM YKa3bIBaeTcCH:

LeNb aHaNu3a, NpearnosaraeMele 3arpsa3HHTENH,
MeCTO, BpeMsa oThopa;

HoMep npoOuol;

obbeM npodrl;

NOMKHOCTb, PamMunua orbupatourero npoby, nara.

8.2 [loaroroska npubopa k padore

Ilonrorosky npubopa k pabore NMpUBOAAT B COOTBETCTBHHU C HHCTPYKLH-

€ 10 3KcniyaTaluMH U YCTaHaBJIMBAIOT AaHAJIMTHYECKHE MapaMeTphl, 3HAYCHUSA
KOTOpPBIX NpuBeneHb! B Tabnuue 3.
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Tabnuua 3 — AHaJIMTHYECKME HapaMerpbl

Haumeno- | Auanuruue- | [lnams, xapakrepu- Cnex- Bepxuuit npeaen
BaHHE cKas THHHA, | CTHKA KOHUEHTpa- | TpaabHas | JIHHEHHOH 3aBHCH-
KOMMOHEH- HM LU, MKr/cMm’ WHPHHA | MOCTH rpafyupo-
TA lenu, MM | BO4YHOro rpaduxa,
B - MKL/cM’ N
Menp 324,38 Bozayx-nponan 0,1-0,5 10
0,05 unu
_ | Bosnyx-aueruicH
Kanmuit 228,38 Bo3ayx-nponas 0,1-0,5 5
0,05 wnu
Bosnyx-auetuies
Lunxk 213,8 Bo3ayx-nponad 0,1-0,5 5
0,05 wunu
Bo3gyx-aueTuneH
| CBuHell 283,3 Bo3nyx-nponax 0,2-0.5 30
0.05 wunwu
_ Bo3nyx-auetnien
Huxkens 232,0 Bo3sayx-auerusen 0,1-0,2 10
0,5
Maﬁaueu 279,5 Bosny;é—ﬁemnen 0,1-0,2 10
0,05
| KobaneT 240,7 Bo3ayx-auetunen 0,1-0,2 2
L 0,05
Xpom 357,9 ‘—J_anyxrﬁuemneuu 0,25 2
0,05

8.3 IlpuroroBaeHue rpaayHpoBOYHLIX PACTBOPOB HOHOB METAJ/JIOB

8.3.1 IIpuzomoenenue 0,5 M pacmaeopa xnopucmogooopooxou
Kucnomol

40 cM’ KOHLEHTPHPOBAHHOI XJIOPUCTOBOAOPOAHON KHCIIOTHI MOMELIAOT
B MEPHYIO KONGY BMECTHMOCTBIO | IM°, JIOBOAST [0 METKH AUCTHILTHPOBAHHOIA
BOAOH.

8.3.2 Ilpuzomoenenue zpadyupogounvix pacneopoe A ¢ codepiicanuem
uonoe memannoa 100 mrz/cm’

PactBops! rotoear u3 'CO ¢ copepkaHneM HOHOB METALIOB | Mr/cm”.
B MepHyto konby BMecTumocThio 50 cM’ BHocaT 5 M’ [CO u noBomst
o6neM B konbe no Merku pacreopom 0,5 M xn0pHCTOBOAOPOAHON KMCTIOTSI.

PacTBop yCTOHYMB npu XpaHEHUH B TEUEHHE MECALA.
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8.3.3 Ilpuzomoasnenue zpadyuposourvlx pacmeopoe B ¢ cooepircanuem
uoroe memannog 10 mrz/cm’

B mepHylo konby sMecTHMOCTBIO 30 cM’ BHOCAT 5 CM° rpaqyHpOBOMHOIO

pactsopa A ¥ posoaaT obveM B konbe ao metku pacteopoMm 0,5 M xnopucro-
BOLOPOJAHON KHMCIIOTHI.
PactBop ycroliuns npu xpaHeHuu B TeueHue 10 gueid.

8.3.4 Ilpuzomoenenue pabouux 2padyuposoiursix pacmeopos
UOHO8 Memannoe

['paiyMpOBOUYHbIE PACTBOPH! I MOCTPOEHHUSA U MPOBEPKU IPALYHUPOBOY-
HOro rpaduka roToBAT B AEHbL NPOBENECHUS aHaU3a B MEPHBIX KOJI0aX BMECTH-
mocthio 50 cM’ B cooTBeTcTBUM ¢ Tabnuneit 4. ITocne BBeneHus B Kosnby pac-

TBOpa MeTasia 10BOART 00beM pacTBOpOB B konbax A0 METKH pacTeopoM (1,5 M
XJIOpUCTOBOAOPOAHON KHUCIOTEI.

Tatauua 4 - [lpurorosiaenune rpagyupoBoYHbLIX pACTBOPOB

AJINKBOTHas 4acTh pacTBOpa,
noMelyaeMas B MEpHYI0 konby

Ne MaccoBasi KOHUEHTPaLUHs
METAJJIOB B IPafyHpOBOY-

HbIX PacTBOpax, M K!"/(_‘:__M3 BMECTHMOCTHIO 50 cM’, oM’
| ] 5,0 2,5 rpalyMpoOBOYHOIO pacTBOpa A
2 2,0 1,0_Fpa,-J:1Lpr0BD‘lHDI‘0 pacTBopa A
| 3 | 1,0 ) 5,0 rpanyupoBOYHOro pacraopa B
4 0,5 2-2,5 riaan);upo—;l:uo;o pa:TBopa Bm
5 0,2 1,—(; rpagyupoBOYHOro pacreopa B

_— ~J

8.4 I'pagyuporka npubopa

["'papynpoBky nprubopa NpoBOAAT MO CEPUH rpagyHpPOBOYHBIX PACTBOPOB.
YcrasaBnuBatoT Hauyano otcyera «0», sBoas B rmnams 0,5 M pacteop
XAOPUCTOBOAOPOAHON KHCNOTLI.

Ing nocTtpoeHus rpagyHpoOBOMHOrO rpaduka Kaxaoro 3JieMeHTa HiMme-
psatoT abcopbuuio pacTBOPOB METAJIA B INOPAOKE BO3PACTAHUA KOHLUEHTpALIWii.
Mamepenns nosropsiot ABaxasl. Ilocne kaxaoro usMepeHus pacneUIsiOT QUC-
TUANKPOBAHHYIO BOAY B TEUEHHE 5 CEKYHN.

Ilo pesyneraTaM HIMeEpeHUH CTPOAT rpaduk 3aBUCHMOCTH cpeaHei BeJd-

YWHBI aTOMHOTO MOTrMOILEHHA NIEMEHTA OT €ro MacCOBOH KOHIEHTPALMKU B Pac-
TBOpE.
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8.5 KonTpoab cTabMIBLHOCTH rPasiynpoBOYHOHN XapAKTEPUCTHKH

Ob6pasuamMy s KOHTPONsA cTabMNLHOCTH IpaayMpPOBOYHOW XapaKTepu-

CTHUKM ABAAKOTCA rpafyHpOBOYHEBIE paCTBOPSI.

Bribuparoress o6pa3upsl ¢ KOHUEHTpaLHEH COOTBETCTBYIOWIETO 3SIEMEHTA
BOnu3yu pabouero auanasoHa usMepeHuit. O6paszey aHaNU3UPYIOT B TOYHOM CO-
OTBETCTBUH C NPONUCHIO METOAUKH.

['pagyMpOBOUYHYIO XapaKTEPUCTHKY CHUUTAIOT CTabUABHOMN, ECNH AT KaX-
noro obpasua AJis rpalyHpPOBKH BBINONHIETCS Clenyollee yClIoBHe:

[ Xoe - X |/ X 1-100<0,01 .K,p - X, (1)

rne X, — aTTeCTOBaHHOE 3HAYEHHE MACCOBOI KOHUEHTpauuu metanna B 00-
3
pasie Aia rpanyHpOBKH, Mr/am;

Xue — pe3ynbTaT KOHTPONBHOIO M3MEPEHHUS MACCOBO# KOHLEHTpalWH
MeTanna B oGpasue i rpagyupoBKH, MKr/cM’;

K, — HOpMaTHB ONepaTHBHOrO KOHTPOJIA TPanyMpOBOYHOH XapaKTepH-
ctuku (K, = 15%).

Kontpons cTtabuUNbHOCTH TpagyvMpOBOUHONH XapaKTEPHCTHKH OCYLIECTB-
naerca uepes kaxaple 10 aHannszupyemeix npoO, npu 3ToM aHanusupyrot 1-2
rpagyMpoBOYHBIX pacTBOpa (cM. 11.8.3.4). B cnyyae HEBBIMONHEHHUA YCIIOBUA
CTaDHNBHOCTH rpanyHpPOBOYHOH XapaKTepUCTHKH TOABKO ANs OAHOro 0bpasia,
HeOOXOAUMO MOBTOPHO BLIMNOJHUTE €r0 WIMEPEHHE C LENLIO UCKITIOUYEHUS pe-
3yasTata ¢ rpy0oil NorpeuIHoCThIO.

Ecnu rpagyHpoBOYHas XapaKTepucTHKa HecTabOunbHa, BRIACHSIOT U YCT-
PaHAIOT NPUYMHBI HECTAOUABHOCTH (HETOUHO NMPUIOTOBNEHHBLIE rPaayHpPOBOY-
Hble pacTBOPLI, HeCODNIOAEHHE YCNOBHIT H3MEPEHUH U Ap.) H NOBTOPSAIOT KOH-
TPOJIb C HCIOIB30BAHHEM ApYrux obpasuoB ajis rpanydpoBkH. [Ipu noBropHOM
oOHapy)KCHUH HECTAOMNBHOCTH CTPOAT HOBBLIN IPafyHpPOBOYHBIH rpagHK B CO-
OTBETCTBHH ¢ . 8.4.

IIpu cMeHe peakTHBOB, JUTHTENLHOM nepepbiBe B pabore npubopa ocyuie-
CTB/AETCS NOBTOPHAA rpalydpoBKa Npudopa no BCEM 3NIEMEHTaM.

8.6 IloaroroBka npo6 K aHanuly

8.6.1 IIpobsl noBOAAT A0 BO3AYLIHO-CYXOrO COCTOAHUA B 3aBUCHMOCTH OT
COAEpKaHUsA BNard, pasfoxHB Ha cnoe bymary Ha nabopaToOpHOM CTONE.

8.6.2 Ilocne TwaTensHOro NeEpeMellMBaHUs npoby pacnpenensioT pas-
HoMepHEIM cioeM (1 cM) u oTOuparoT MeTo1IOM KBAapTOBAHUA HEOOXOAUMOE 1S
aHau3a KonuuecTBO 0Opasua. 3arem uamensuatot B GapdopoBoit CTynKe, Xpa-

HAT B KOpoOKax MM MakKerax.
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8.6.3 Haeecky 0,1-0,5 r (B 3aBHCHMOCTH OT npeAnoyiaraéMoro coaepka-
HUA OMpeAENsieMbIX JIEMEHTOB) NomMew@aioT B HappopoBsLIf TUIENIL U NTPOKAIH-
BaloT B MydensHol neuu npu t = (400-450)°C B TeueHue ABYX 4aCOB.

OcTaTok nocne npoKasinBaHWA, NOMELIEHHBI B YalIKY W3 CTEKIIQYT/IEpO-
na (WM B TIATHHOBYIO 4YawKky), oBpabareiBaior 10-20 cM® XJIOPHCTOBOLOPOA-
1O xucnoTel (p = 1,19) ¥ narpesaroT A0 pa3dsioKEeHHa CHIINKATHON 4YacTH U 3a-
TEM RO BNaKHbIX coneii. Ewé pa3 po6asnsor S oM’ XJIOPHUCTOBOAOPOAHOH KH-
CAOTH! ANis TIEPEBOAA BCEX COJEH B XJIOpMAB! ¥ BhINapuBaloT Aocyxa. K octarky
npunusator 20 cm’ 0,5 M XnopHcToBOROPOAHON KHCIOTHI H HarpeBaloT J0 Pac-
TBOPEHUS OCTaTKa, PacTBOp NEPEHOCAT B MEPHYIO KONBYy BMecTUMOCTBIO 50 cm’
u gonusator 10 Merku 0,5 M HCI.

B ToM cnyuae, eciy aHANMU3UPYIOTCA NMPoOOBI HA CHWIMKATHOW OCHOBE (C
GONBIIMM COEPKAHHEM KPEMHEKHCIIOTHI), pa3NoKeHHe OCTaTKa I0C/e MpoKa-

n1uBaHug nposoaaT, nobasnas k npode 10 cM’ PTOPHCTOBOROPOAHOM KHCITO-
Thl (BBLIMAPUBAIOT MOJIHOCTHIO), BO3MOKEH BapuaHT: K OCTATKY MOCJie Npo-

kanusaHua nobasasiot 10 cM’ cMecH (G TOPHCTOBOAOPOAHON H a30THOH KHUCNOT
(1:1), HarpeBaloT Ha NIKUTKE NPH YMEPEHHOM Harpese, noka o0beM pacTBopa He
yMeHbINTCA 1o 1-2 cm’. Ecnu xpemuekucnora pPa3noXKHJIack HE ITOJTHOCTEIO,
npouenypy nostopAloT. 3ateM npody o06pabarteiBalOT XAOPHUCTOBOOOPOIHOM
KHCIOTOMN, Kak Yka3aHo BO BTOpOM ab3alie.

Paznoxenune cMechbio XJIOPUCTOBOAOPOAOHA, PTOPHCTOBOAOPOAHON, XNOp-
HOM W a30THOH KUCAOT MPUMEHAIOT MU aHagu3a npob, comepkalMX OCTATKH
oprannyeckoro Beuiectsa. dins atoro Hasecky 0,1-0,5 r nmoMenzator B Yainky us
cTeknoyriepoaa (MM B MNJIaTHHOBYIO yallky), oOpabaTeiBaloT cMecrl0 a30THOM
W $ropucrosonoponHoi kucnor (10-20 cM’) U BEIMAPUBAIOT A0 BJIAXKHBIX CO-
neit. Eciu o6pasent pa3noxHacs He NONTHOCTHIO, nobaBnsioT ewd 10 oM’ dhropy-
CTOBOAOPOAHONH KHUCIOTHI U BBINMAPUBAIOT A0cCyXa A0 nosiHoro €8 yaainenHus. K
CyXOMY OCTaTKy RO6aBNAOT 5 cM’ a30THOH KHUCOTEI, HArPEBAIOT OCTOPONKHO JI0
PACTBOPEHHS COMNel M MEPEBOAAT PACTBOP C OCAAKOM B CTaKaHYMK Ha 50 cm’,
CMBIBas CTEHKH YalUKH AUCTHINUPOBaHHON BoAol. CTakaHYMK CTaBAT Ha TUIHUT-
Ky U YMapuUBalOT pacTBop MO 5 cMm’. Jlo6aeasmotr 10 cm® KOHIECHTPHPOBAHHOH
a30THOM KHCNOTHI, 3 cM’ XJIOPHOH KHC/IOTHI W BBIMAPHBAOT HO NMApoOB XIIOPHOM
kucnotel. anee nponomxkatoT bonee CUNBHOE HarpeBaHWe MR MONHOro CKUra-
HUA OpraHUYECKUX BEUIECTB, ECNH pacTBOpE! OCTAIOTCA TEMHEIMH, B BBIMALLYIO
XJIOPHYIO KUCAOTY N00ABAAIOT MO KAMAAM, OYEHbL OCTOPOXKHO, KOHLECHTPUPO-
BAHHYIO a30THYIO KHCMOTY, NPEABAPUTE/IBHO CHAB YAlUKH C IUIMTKH. XJOpHas
KUCsI0Ta OOnafactT CURBLHLIMU OKHUCIUTENLHBIMHA CBOMCTRBAMM H CMeCh a30THON
W XAOPHON KUCNOT NpU Harpe€BaHWH N0 NapoB XJIOPHON KHUCIOTHI GhICTpO pas-
pyiwiaeT Bce opranunudeckue seuiectsa. llocsne nonHoro pasnoxenus oOpasia
(pacTBOp AonmxeH ObITh OeCUBETHBIM MK Cabo JKeNTHIM) PaCTBOP BHIMAPHBAIOT
pocyxa, nobasnsiot 3 cm’ KOHLUEHTPHPOBAHHOH XJIOPHCTOBOAOPOZHON KHCNOTEI

10
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M BBIMAPHBAIOT [0 BAAKHBIX cojied. Brnaxunlil octatok pactsopatot B 10 oM’
0,5 M XJIOpHCTOBOAOPOAHONH KHCIIOTBI U MEPEBOMAT pacTBOP B MEPHYIO KOOy
BMeCTHMOCTEIO 50 cM’, nonmBarotr no metku 0,5 M HCI 1 nepemeluusaior.

Bo3aMoxHbl Apyrue crnocodsl npobonoaroToBKH — B aHAIUTHUYECKOM aB-
TOKJIaBE WIH C TIpUMEHEHNEM MHUKPOBOTHOBOW CHCTEMBI.

8.6.4 [Ina nepecyera Maccel HABECKH Ha abOCONIOTHO cyxyro npoby onpe-
BENAIOT CoOepcaHKe IUrpockornnyeckod Bnaru. Jinga atoro 6epyr 3 HaBecku
TOW e MACChi, MOMEIAIOT B NPEABAPUTENBHO NMOAroToBAeHKBbIe dapdoposbie
yauku (n.8.6.5) u BeicymnBaroT npd t = (105£5)°C B cymmunsHoM wkady 1o
IOCTOAHHON Macchl.

P - P

AR %100, 2
p (2)

PO TYX

g.-':

rae g — ConepKaHHe FUrpoCKONHYeckoit Bnaru, %;
Paoan. cyx. — Macca BO3XYLIHO-CYXOH HABECKH, T

P¢yx — Macca abcoIIOTHO CyXOH HaBeckw, I,

[TpH BEINONMHEHHUH YCNOBUA: | max - mml < 12% BBLIYUCAAOT £, :
P

g +8, + 8
B = — : (3)
3
OnpegensioT kodpduLMeHT nepecueta Ha abcontoTHO CyXxyo npody:
K = 100 , (4)
100+g,

TA€ 8cp - COMEPIKAHHE THI'POCKONHYECKOH Baard, %.

TouHas Macca HaBeCKH abCOMOTHO Cyxoii npobel NMOUBLI () pacCYKUThIBA-
erca 1o gopmyne:

Ma6c.cyx.” M poan.cyx *K, (5)
roe K — koagduiueHT nepecuera.

8.6.5 IIna nonrotoBkd (pappopoBLIX YallieK MyCThlE MPOHYMEPOBAHHBIE
YallKH JOBOOAT JO TNOCTOSHHOW MacChl B CYLUHWARHOM wikady MpH

t = (105+2)°C, oxnaxKaaT B 3KCUKATOPE U BIBELIMBAIOT,

9 BLINMOJJHEHUE N3MEPEHUN

9.1 Yerpanenye Memamwiuux BARAHMIA

[Tpy n3mepeHnd aToMHON abcopOuuu TAHKENBIX METANNOB MOrYT BO3HH-
KaThb HEKOTOPbIE CNEKTPANIbHBIE, XHMHYECKHE U (H3UUECKHE TTIOMEXH.

I
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CnekTpaiibHble noMexyu OOYyCHOBJIEHBI ONM3KIM pPacrofiOKEHHEM CHEK-
TPIbHBLIX JIMHUH JAPYr¥X METaJNIOB U paaukanos. Hanpumep, Ha pe30HaHCHYIO
AYHUIO cBUHLA 283,3 HM MoxeT HakiaabiBaThCa abCopOUMOHHAA JIMHUS paiu-
kana (-OH). Bo uzbexanue otinbxu npu onpeaesieHUM CBUHLA MPHUMEHSAIOT Y3-
Kyl uiesb MoHoxpomartopa < 0,2 mMm. CnekTpajibHbIe TOMEXH MOrYyT BO3HHKATh
TaK)XXe U3-3a HeCeNneKTUBHOro nornouenna. Haubonsluyro onacHoCTbh Hecenek-
THBHOE TMOrJOlLEHUE NpPEeACTaBJACT NPU ONpeneiEeHUH HH3KUX COAep KaHHH
3JIEMEHTOB B pacTBOpaX C BLICOKOI KOHLeHTpauuehn conei (HaBecka 0,5 r B
50 cM’ pacTBOpa) WM MpH pacWIMPEeHMM wieau cnekTpodoromerpa B 5-10 pas.
Haubonee 3HauuTENLHLIE HECENEKTHUBHEIE TIOMEXU MOryTt Habiiomarbcs B Mpu-
cyTcTBMU BONBLUMX COAEpKAHMIL KKenesa, kanbuud, HaTpua (Gonee 3 Mr/cm’).
Jing ydyeTa HECENEKTHUBHOro IMOrJOLICHHUS [PHUMEHAT OCHTEPHEBYHO faMny.
Veenuuenue koHueHnTpauuit coneii Mg, Fe, Ca, Al no 4-5 mMr/cM’ nmpHBOAKT K
IHAYUTENBHOMY CHIDKEHHUI) BEIMYUH W YYBCTBUTENHHOCTH AHAJUTHYECKOro
curnana. C pocTOM KOHLIEHTpauud COJEH B pacTBOPE YMEHBLUACTCH CTEMEHb
ATOMM3aLUKWU U3-32 HETNOMHOrO MCTapeHUs Karnejabk H 4YacTHL a3po30Jif, a TakKe
H3-32 00pa3oBaHUA TPYAHOMNETYUHMX W TEPMOCTORKHX COENHHEHUH METANJIOB C
Al, Ca, Si.

Tak, xumu4eckue nomMexu, obycnopiieHHbie OOpa3oBaHHEM B IUIaMEHH
TPYAHO AHCCOUMUPYEMBIX COEAHUHEHHI, MOryT HabnI0aaTECA NPHU OonpencsieHnu

Maprasua B npucytcteuu SiO; (> 40 Mkr/cM’) u3-3a o6pa3oBaHuMs CHIAMKATA
mMapraiua. A6copbumst mapraHua CHWKAETCA TAaKKe C POCTOM KOHLEHTpaluu
conel K, Na, Mg, Fe, Ca, Al.

Ilpu onpenenenunyu Hukenda HabMIOOAIOTCA XUMHUYECKHE ITOMEXH B IIPUCYT-

creuu Bonee 3 mr/cm’ Fe,0O,. B 3ToM cnyuae HeoSXOAMMO ypaBHMBATL COAEp-
KAHHE XKese3a B CTaHAAPTHBLIX U aHAIU3UPYEMBIX pacTBOpax.

Duszyueckue MOMeXH BO3ZHHKAIOT BCAECACTBUE pa3nUuUA (PUIMUECKUX
CBUMCTB aHANIU3UPYEMBIX U CTAHAAPTHLIX PacTBOPOB; OHH 3aBUCAT OT pasHHLEI
B KOHLUEHTpaLKu cosied u kUcnoT. 11o03ToMy comepkaHye OCHOBHBIX KOMIIOHEH-
TOB B pacTBOpax, a TaloKe KOHLEHTpauus KUCIOTH! NpH 8TOMHO-
abcopOUHOHHOM omnpeneneHUH OOMKHEI OBITH MPHMEPHO ONUHAKOBEI. BnusHue
COCTaBa pacTBOpa Ha pe3ySbTAT OMNpeaecsieHUs HUKENsA, Meau, LiMHKa BO3pac-

TaeT, KOTa KOHUEHTpaLua ofHoro us emeHtoB — Al, Ca, Mg B pacTBope
Gonbuie 3 Mr/cMm’.

Ha atoMHyio abcopbuuio cBHHLA BNMAHHE TIPOSABIIACTCA YK€ HAauHHasg C
KOHUEHTPALMHU 2 MI/cM® OHOrO M3 MaKpPOKOMIIOHEHTOB, C POCTOM KOHIEHTpa-

UMM KOTOpBIX ycunupaetc ¢nykryauuss ¢oHa, a B MPUCYTCTBUM KaNbLMA K
aHAIMTHUECKOMY CUrHany aTOMHOrO MOrJIoUIEHUA CBHHLA nobapisgerca MocTo-

aHHas cocTasnsiowias. [TosroMy rpanynpoBoyHple rpadHKH IS CBUHLA TIPH
W3IMEPEHHUH aTOMHOrO NorfaouleHus no auuuy 283,3 uM cmewaTcs BeepX. Ec-

JI4 Y4ECTh 3Ty N00aBKy QoHa, 3aBUCALLYIO OT KOHLEHTPALMM KaJbLUHA B PACTBO-
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pe, TO rpa@MKy NPOXOAAT Yepe3 Hauyano KOOpAMHAT U UX HAK/IOH YMEHbLIAeTC
C POCTOM KOHUEHTPAUHH KalbLiH.

9.2 Xoa aHAMH3A

COOTBETCTBYIOILYIO ONPEAEAEMOMY METALNY NaMny nporpesaiot 15-20
MUHYT.

YcTraHaBAMBaIOT MOHOXPOMATOP Ha COOTBETCTBYIOLLYIO aHAIH3HPYEMOMY
3NIEMEHTY MJIMHY BOJIHBL.

Bribuparot uenecoobpasnyo ILMPUHY CIIEKTPaNbHOM wwenu (Tabnuua 3).

CornacHo HHCTPYKLUHMH K NpUOOpYy YCTaHaBAMBAIOT COOTHOILIEHHE ra3a y
nojayy Bo3nyxa AN nojanep xaHus ropeHus rasa, nojKuraoT 1ams.

CraBsT Ha pacHbUICHHE JUCTUHIMPOBAHHYIO BOAY.

Y CTaHABNKBAIOT HYJIEBYIO IHHHUIO 110 AHCTHIIMPOBAHHOMH BOJE.

PacneuifioT B ru1aMs rpaiyMpOBOYHEIE pacTBOPbl, 3aTeEM Npobbl, H peru-
CTPUPYIOT 3HAYEHUA aTOMHO-a0COPOLIMOHHBIX CUrHANOB aHANUINPYEMBIX NPOG.

B pactBOpe, NONyYEHHOM NOCJIE Pa3jioKeHU 00pa3LoB, UIMEDPSIOT BEJIH-
YMHY NOJIOLLEHHS Pe30HAHCHOrO H3JIy4E€HUS aTOMaMH ONpeaensaeMoro 3J1eMeH-
Ta. [Ipy BHICOKOM coaep>KaHUU OMNpeneaseMoro KOMIIOHEHTa pacTBop pasbas-
naroT 0,5 M XJI0pHCTOBOAOPOSHOH KHCHOTONR HAcTONBKO, 4TOOBI BEeNUYHHA
aToMHOH abcopOLMK HaxOAMNACH B NPAMOAKWHEHHOW 32aBUCHMOCTH OT KOHIIEH-
TPaUHU ONPENENIEMOro JIEMEHTA.

Ilpn ananuize npod HEU3BECTHOIO COCTABa INPUMEHSIOT METOHA A00aBOK.
OTOT METO MO3BONACT YHUHUTHIBATE BIUAHHE MaTPHLbI.

bepyT TpH OAMHAKOBEIC &TUKBOTHEIE YaCTHU aHANU3UpyeMoro pacraopa. K
onHOH M3 HUX RODaBNAAOT CTAHAAPTHBLIA pPacTBOp C COINEpXKaHHEM Onpenense-
MOTr0 3MeMEHTA, ONU3KUM K NpeanonaracMoMy COASpKaRUI0 B aHANM3IUPYEMOM
pacTBope, B APYrod — cTaHJapTHBIH pacTBOD C COAEPNKAHHMEM OINPELENAEMOro
3JleMEHTa, B JIBA pa3a MpeBBIIAIIMIMM NpeanonaraeMoe coaepaHiue B aHalu-
3UpyeMOM pactBope. OO6BeM TpeTheil aJIMKBOTHON 4acTH yYpaBHHUBAIOT ¢ 00be-
MOM JIBYX nepBbix, nobapnss 0,5 M xnopucroBogoponuyto kucaory. Ecny obb-
€Mbl He YPaBHHBAIKOT, TO 3TO HEOOXOAMMO YUUTHLIBATE NPH pacyeTe.

Benuunxa abcopObuuu AOMKHA HAXOAUTHCS HA MPAMONUHEAHOM Y4HaCTKE
rpaduka. Heo6xoaHuMO YYUTEIBAaTh HECENEKTHBHEBIE MTOMexH (cM. 1.9.1).

ConepxaHue OnpeaciieMoro 31eMeHTa B aHaJIM3UPYEMOM PacTBOPE pac-
CUYUTHIBAIOT o dopMye:

C(l)-": Cl ¥ Aﬂ : C(Z) - C 2 * AD (6)

Al""An Az"'Au

roe  C — KOHUEHTpaLUa ANeMEHTa B pacTeope 6e3 106aBKku, MKI/cM’;

Ci, C; — KOHUEHTpaUKa JIEMEHTa B A00aB/AEMbIX CTAHAAPTHLIX PacTBO-
pax, Mkr/cm>;

13
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A, — BennuuHa abcopbiMoHHOro curHaia ais pacrsopa 6e3 nobaeku;

A,, A, — BeniyurHa abcopOLUHMOHHBIX CUTHANOB i PAaCTBOPOB C nobas-
KOH.

Pe3ynbTaThl, NONy4YyeHHbIE MO ABYM pacTBOpaM C pa3HbIMU A00aBkaMH,
ycpenHatoT. JanHeiit MeTon pacuera NpUMEHHUM, €CiIH UMEeTCd NpAMas 3aBUCH-
MOCTh MeX([ly KOHUEHTpauueid 3neMeHTa B pacTBOpE U BEMUYHMHOM aTOMHOIO
[NOrNOLLECHHUA.

ConepxaHiie METanoB B MAH ' paccyuThiBaioT no dopmyne (7).

10 OFPABOTKA PE3YJIbTATOB U3MEPEHUM

CopepkaHue aHaNnM3NpyeMbIX MeTaIoB B mipobe B MiaH ' (X) paccuuThi-
BAIOT MO (POpMYyie:

Xz_t'n — (7)
1

rae  Xp - MaccoBas KOHLEHTPAUKUA META/UIAa B aHAJIM3UPYEMOM pacTBOpE, Halk-
NIeHHAas 110 rPafyMpPOBOYHOMY IrpaduKy, MKI/CM;

Im, - Macca HaBeCKH B repecuere Ha abCONIOTHO CyX0€e BEUIECTBO, I
V - o6bem ananuzupyemoii npobsi, M.

[Ipn HeOOGXOAKWMOCTH 3a pe3yJIbTAT aHaAJI3a X MPHHHUMAIOT CpefHEee
apMPMETHUYECKOE 3HAYECHHUE ABYX MapanfejbHbIX onpeneneHuil X, u X,

X, +X
Xo=—"75 (8)

AN KOTOPbBIX BBIUTOJIHACTCA CJACAYHOUICC YCIIOBHC.

|X|— X2| 50,01 | g X (9)

rae r - npegen NOBTOPAEMOCTH, 3HAYEHHUA KOTOPOro MpUBEAEHB! B
Tabnuue 5.

[Ipn HeBrinoAHeHUH ycioBua (9) Moryt OBITE UCMONBE30BAHEl METOALI
MPOBEPKH AIPUEMIIEMOCTH PE3YALTATOB NapasieNbHBIX ONpeneIeHut U yc-

TAaHOBJIEHUA OKOHYATENAbHOro pe3ynsrara corjacHo pasznena 5 FOCT P UCO
5725-6-2002.

Pacxoxxnenve mexay pelynbraTaMMd asaln3a, NOJYYEHHBIMH B ABYX
nabopaTopuax, HEe NOJDKHO MPEBLILIATE Npeaesa BOCNpOU3IBOAUMOCTH. [IpH
BHIMONMHEHUW ITOrO yCNOBUA rnpHeMneMmnl oba pesynpraTa aHalin3a, U B Ka-

HECTBE OKOHYATENIBHOIO MOXET OBITH HCNOMB30OBAHO UX CpelHee apH(pMeTH-

YecKOoe 3HayeHue. 3HayeHUs Mpepesna BOCIPOU3BOAMMOCTH NMpPHBEACHBl B
tabnuue 5.
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ITpu npeBeILIEHNH NpeJiesa BOCTIPOU3IBOAUMOCTH MOTYT ObITh HCITOJb-

30BaHBl METOABl OLIEHKHU MNPUEMIEMOCTH pe3yaLTaTOB aHaiu3a COraacHoO
paznena S 'OCT P UCO 5725-6-2002.

Tabanua S - 3Ha4venus nNpenesioB NOBTOPAEMOCTH H BOCTIPOH3IBOAHMOCTH
npy JoBepHTeNbHOH BepoaTHocTH P=(0,95

Maccopas nons, IIpenen nosropaemoctu | [Ipenen Bocnpounssoaumo-

(OTHOCHTENIBHOE 3HAYEHHE | CTH (OTHOCUTENBHOE 3HAYEHHE
AOITYCKAEMOT' O paCXOxaACHNA AOIYCKAEMOro pacX0MACHHA
MCHKAY AByMA DC3YIbTATAMH | mexnay ABYMR pe3ynbTaTaMH

napalenbHEIX ONpENENnenti),|  y3mMepeHui, MONYYEHHBIMH B

E% pa3Hbix naboparopuax), R, %
Ot 1 no 10 Bk. 31 45
Cs. 10 no 100 BKn. 28 42
Cs. 100 no 500 Bkn. 25 35
Cs. 500 no 2000 Bku1. 20 28

11 O®POPMJIEHME PE3YJIBTATOB U3MEPEHHUN

Pesynsrar aHanusa X (MiH') B HOKYMEHTax, MpeayCcMaTpHBAIOLIMX
ero UCroNbL30BaHue, MOXeT ObITh npeacrTasicH B Buae: X + A, P=0,95,

rae A - rnoxkasarenb TOYHOCTH METOOHKH.

3HayeHHe A paccuuThiBaoT no ¢dopmyne: A = 0,01-0-X. 3Hauenme

npuBeacHo B Tabauue 2.
JonycTuMoO pe3yabTar aHaliv3a B JAOKYMEHTax, BhiaaBaeMbix nabopa-

TOpHEn, npeacrasnaTe B Bune: Xt A,, P=0,95, npu ycnoeuu A, <A, rae

X — pe3yJbTaT aHanu3a, MoJyYeHHbIH B TOUHOM COOTBETCTBUHM C MpO-
NUCLIO METONUKM,

+ A, - 3HAYEHHUE XaPAKTEPHUCTUKH INOFPELLHOCTH pE3YbTAaTOR aHAJIN3a,
YCTAHOBJICHHOE IIpH peanu3aluy METOAUKH B nabopatopuu, U obecneyu-
BAEMOE KOHTPOJIEM CTAOMILHOCTH pe3yNbTAaTOB aHAJIU3A.

NIpumMeuaHnue.
[Ipu npencTaBneHUH pe3yiibTaTa aHaiu3a B JOKYMEHTAaX, BblaBaEMbIX

nabopaTopueil, yKa3plBaloT:

— KOJIMYECTBO PE3yJIbTATOB NapajifieNibHLIX ONpeleieHUut, UCIONL30-
BaHHBIX AN pacdyeTa pe3ynbrara aHanusia,

~ cnocob onpenenenus pelynbTara aHanu3za (cpeaHee apu@Meruue-
CKO€ 3HaYEHHE UM MEAMUaHa pe3yJIbTaTOB NapaulebHbIX ONPENCNICHUH ).
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12 KOHTPOJIb TOYHOCTHU PE3VJILTATOB U3MEPEHUU

12.1 O0upe nonoxeHus

KoHTpons kauecTBa pe3yasTaTOB U3MEPEHUN NpHU peanu3aui METOONKH
B 1abopaTopuH nNpeaycMaTpHUBacT.

- ONEPATUBHBIA KOHTPOJIb NpoLeaypbl H3MEPEHNH;

- KOHTPONE CTaBHNBHOCTH pPe3yNbTAaTOB W3MEPEHMHA HA OCHOBE KOHTpPOJA
crabunbHOCTH cpegHero KBaaparhdeckoro orwioHeHua (CKO) nosropsemo-
ct, CKO npomexytouHo#t (BHYTpHnaOopaTOpHOM) MpPELM3IMOHHOCTH H Tpa-
BUJILHOCTH.

- [lepuoaruHoCcTs NpOBEAEHUA KOHTPOSSA, 4 TAKKE peariusyeMsie rnpoie-
AYpbl KOHTPONA CTAOHUNIBLHOCTHU PE3yNbTATOB U3MEPEHUI pernaMeHTUpyIOTCs BO
BHYTPEHHUX AOKYMEHTaX JIabopaTOpHUH.

- Paspewenne npoTtuBopeuuit Mexay pesynbraraMu AByX flabopatopmit
nposoasT B cooteercTBuu ¢ n1.5.3.3 F'OCT P UCO 5725-6-2002.

12.2 OnepaTuBHBLIH KOHTPOJL NPOUEAYPbI H3IMEPEHHI
C HCMOJIBL30BAHHEM 00PA3LIOB A KOHTPOJISA

O6pa3uaMu ANA KOHTPONA SBASAKTCA CTaHAApTHhIE 00pasiub! cocTasa
nouBsl. Obpa3ust BeIOUPaIOT TakMM 0OpazoM, YTOOBI MO COAEpPIKaHHMIO OMNpee-
fSeMbIX 3JIEMEHTQB OHU OXBaThIBANM BECh AMANA30H KOHUEHTpauuid maHHOMH
naptuu npoo.

OnepaTHBHBIA KOHTPOML NPOUEAYpPhI aHA/IM3a NMPOBOAAT MYTEM CpaBHe-

HUS pe3yfibTaTa OTAENbHO B3ATON KOHTPONLHOH npouenyps! K, ¢ HOpMaTUBOM
KoHTpons K.

Pesynbtar koHTpONibHON npoueaypsl K, paccunuteiBaloT no popmye:

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

rae C,, — pe3ynbTaT aHanu3a B 0Opa3sue [uis KOHTPOJS — CpellHee apHPMeTHye-

CKO€ ABYX Pe3yNnbTaTOB NapannesbHBIX OnpeacaeHU, pacXoXaeHUE MeXay KO-
TOpLIMH YROBJIETBOPSAET YCNOBUIO (9), MIH ™ ;

C — aTTrecToBaHHOE 3HaueHUe 06pa3ua AN KOHTPOSIA, MIH .
Hopmatus xontpona K paccunTeIBaloT 1o dopmyJie

K= A,,

roe + A, - xapakrepHCTHKa MOrpeiltHOCTH PE3y/ILTAaTOB aHAJI3a, YCTAaHOBJIEH-

Hag B snabopaTtopuu, COOTBETCTBYIOLIas aTTECTOBAHHOMY 3HaueHHIO o0pasua
IS KOHTPOJIA.
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IMIpumMeyanue.

HonycTHMO XapakTepUCTUKY TMOrpellHOCTH pe3yjlbTaTOB aHAIH3a MpH
BHEIPEHHUH METONUKH B nabopaTropuu ycTaHaBnuBaTh Ha OCHOBE BhIPAKEHUA: A,

= (,84-A, ¢ nocneayrOIUM YTOYHEHHEM MO MEpEe HaKOmeHHa uHdopMmaluu B
mpouecce KOHTpoJia cTabUIBHOCTH pe3ynbTaToOB aHaiH3a.

[Tpoueaypy aHanu3a MpU3HAIOT YAOBJECTBOPUTENLHOR NpU BLINOAHEHWH
YCJIOBUA:

K. <K (11)

[Tpn HeBRIMONHEHUH ycnoBHUA (1 1) KOHTPONBHYIO BPOUENYPY NOBTOPSIOT.
[TpyH NOBTOPHOM HEBHINOJHEHUHU YCNOBUA (11) BLIACHAIOT TIPHYMHBI, NPUBOAA-
WHe K HeyIOBJIETBOPHUTENbHBIM Pe3yJIbTATaM, U NPHHUMAIOT MEPBI 10 WX YCT-
paHEeHHIO.,

12.3 OnepaTHBHBIA KOHTPOJB NPOLEAYPbl H3MeEpPEHHI
C HCNTONB30BAHHEM METOAA N00ABOK

OnepaTHBHEI KOHTPOJIE NOrPELIHOCTH BBHIMOMHAIOT B OOHOH CepHU ¢
KXA pabounx npo6. Obpasuamu nis KOHTpONA ABNAIOTCH peanbHbIE [1poDb]
MOYB, NOHHEIX OTJIOXKEHUH, OCAKOB CTOYHBIX BOJ, OTXOAOB. AHANH3 BLINONHA-
eT OJAWH AHAIHTHK B MAaKCHUMaNbHO CTaOUNBHLIX ycnmoBuax (Ha OJHOM
npubope, ¢ HCHOAL30BaHUEM OAHOro Habopa MepHON MOCyabt, pacTBOPOB pe-
AKTHBOB M T. A).

Or6uparoT BABOE Oonklliee KONMUYECTBO aHANUTHYECKO# npobel, yeM 37O
HeoOXoauMO JUIA BRITIOJIHEHHA aHanu3a. [lepByio nooBHHY (2 HaBeCKH) aHaJIH-
3UPYIOT B TOYHOM COOTBETCTBHH C MPOMHCHIO METOAMKH H3MEPEHHH H NOJyda-
IOT pe3yNeTaT HCXOAHOH pabouer npodel (X). OcraBliMecs Be HABECKH aHalIu-
3UPYIOT B COOTBETCTBHH C I1.8.6.3 METOAMKH U B pacTBOpP, MOJYYEHHBIH nocne
pasno)xeHusa oOpasLoB, AcNAOT A00ABKY ONHOIMO WK HECKONLKHUX OMNpeaesse-
Mbix MeTa/uoB (C) ¥ aHAJIM3UPYIOT B TOYHOM COOTBETCTBHHM C NIPONHMCHIO METO-

AUKY, noayuyas pe3ynsTaT aHanuia pabouyeit npobul ¢ nobaskor (X'). B kauect-

Be nobasku ucnoasdyior I'CO unu aTrrecToBaHHBIE CMECH, NPUTOTOBAEHHbIE HA
ocHose I'CO.,

OnepaTtUBHBIA KOHTPOJbL NPOLEAYPhI aHAIW3a IMPOBOJAAT NYTEM CpaBHe-
HUS peE3yJIbTaTa OTAEJILHO B3ATOH KOHTPONBLHOH npouenypsbl K, ¢ HOPMaTHBOM
koHTpons K.

Pesynprat KOHTpONbHON npouenyps! K, paccunteiBatoT no Gopmysne

| X'-X-C| <Kj, (12)
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rne X' - pesynbraT aHanu3a paGoueit npo6ei ¢ no6askoit — cpeanee apudpme-
TUHECKOE NBYX PE3YALTATOB MapaniefibHbIX ornpeaeneHud, pacCXoXKaeHHE MEex-

Ry KOTOPbIMH YIOBJIETBOPAET YCAOBHIO (9), MJTH;

X - pesynbTatr aHanu3a paboueit nmpobel — cpenHee apupMeTHUECKOE
ABYX Pe3yAbTATOB NapalfeNbHbIX ONpeaesIeHU, pacXoXIeHHEe MEXOY KOTOphi-
MH YAOBIETBOPSAET ycnoBumo (9), MAH

C - BenuymHa A0OABKH aHANTH3IUPYEMOIrO KOMIIOHEHTa, MI/KT.

Hopmartus kOHTpoas K paccuuTsIBalOT Mo opmysie

K= A%+, (13)

rae A .., A,y - 3HAUEHUA XAPAKTEPUCTHKHU MOrpeliHOCTH pe3yNnbTaTOB aHa-

in3a, YCTAHOBAEHHbIE B nabopaTopuu Npd peanu3allid METOAUKH, COOTBETCT-
BYIOWIWE MAcCcoBO# none Metannos 8 npobe c u3BecTHOH n00aBkoOH U B ncxoa-
HOH Npobe COOTBETCTBEHHO.

(IpumMmeuyanmune,
JonycTUMO XxapakTepHUCTHKY [MOrPEUIHOCTH pE3Y/IbTAaTOB aHaIH3a TNpH
BHEAPEHUH METOAMKH B NabOpaTOpHM yCTaHaB/MBATh Ha OCHOBE BBHIPA)KEHMA:

A, = 0,84-A, c nocnegytOliMM YTOYHEHHEM MO Mepe HaAKOTUIEHUA HHpOpMaLMU B
fpotiecce KOHTPOst cTabUNLHOCTH PE3yNHTATOB aRANIN3a.

[Tpouenypy aHanu3a ApU3HAIOT YNOBAETBOPUTENLHOW NPH BLINOMHEHHUHU
YC/IOBHSA:

K.<K (14)

[Tpu HeBpINONHEHUM YC1OBHUA (14) KOHTPONBHYIO NpoLEeAYpPY NMOBTOPAIOT.
[Ipn noBTOpHOM HEBBLINOAHEHUH YCOBHA (14) BHIACHAIOT NMPHYKHHBL, NIPHBOAA-

LIME K HEYAOBNETBOPUTENLHBIM pPE3yNLTATAM, ¥ MPHHAMAKT MEPhI 110 UX YCT-
PaHEHHIO.
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[NPHUJIOKEHHUE

x ceuaerenbcrsy Ne 023/01.00301-2010/2011 06 arrecrannn
METOAYKH 1IMEPEHHIt BANOBOr0 CONEPKANHA KaaMHUst, KoGanbTa, MApPrania, MeJaH, HUKe/4,
CBHHUA, XPOMA Y IHHKA B NOYBAX, JOHHLIX OTJ0XKEHHAX, 0CAXKAX CTOTHBIX BO/I

1 0TX0AAX METOA0M NIaMeHHO/ aroMmHo-abcopOunorHoit ciekTpomMeTpHn
Ha | nucre

| Hanmenopauwe onpenenseMsIx KOMIIOHEHTOB ¥ IHANA30HAI H3MEpeHHIT

Hanmerosanne |  Maccosas nons, Hamvenonanne Maccosas o,
OMNpeaenieMoro MAH" onpeneateMoro
 KOMIIOHERTa ~ _KOMIIOHEHTA
Kobanst ~|5-100 CauHen 10 - 500
| Mapranex | 200-2000 Xpom
Mem 20 - 500

2 [lnanazonsl N3MepeHnH, 3HaYyeHUA noxasareseli MoOBTOPAEMOCTH, BOCIIPOH3BOAHMOCTH H TOYHOCTH

MaccoBas gons, [Toka3zarens [Ioxaszarens Iloxasarens
MITH MOBTOPAEMOCTH BOCIPON3BOAHUMOCTH TOYHOCTR.
(OTHOCHTENBHOE (oTHOCHTENBROE (rpamHE!
3HaYCHHEe JHAYCHAC OTHOCHTeNbHOo}
CpeAHEKBAIPATHYECK | CpEAHCKBAIPATHCCKO IIOrPCIOHOCTH MPH
Oro OTIJIOHEHHSA I'0 OTKJIOHEHHA pepostHOCTH P=0,95),
MOBTOPAEMOCTH), BOCHPOH3IBOAAMOCTH), 15, %
) ) O, % Or, 70
Ot 1 no 10 Bk 11 16 34
| C.10 oo 100 sxna. 10 15 30
Cs. 100 ao 500 Bka. 9 12,5 25
Ca. 500 go 2000 px. 7 10 20

3 Inanazonsl H3MepeHuit, 3HaYe AR NMPENENIoB OBTOPACMOCTH H BOCHPOHM3BONEMOCTH
npr sepoaTHocTH P=0,95

MaccoBas pons, [Tpenen noﬁmpneuoc'm
MIIH" (OTHOCHTENBHOE 3HAUCHHE
JOTYCKAEMOI'0 pacX O KEHHA
MEKAY ABYMS pe3ynbTaTaMu
napansenasHEIX OnpeneneHuit),

r, %

IIpenen BOCIIpPOH3BOAKMOCTH
(OTHOCHTCABHOE 3HAYCHHUE
JOMYCKAeMOI'0 pacxoXeEus Mexny
ABYMs pe3ynbTaTaMn m3MepeHui,
OOJIYGeHHEIMH B pasHEIX
aropuax), R, %

Ot 1 ro 10 skn.

Cs. 10 oo 100 Bxn.
Cs. 100 no 500 Bx.
Cs. 500 go 2000 sxu1.

Hauansnuk oroena ObY «DLIAO»

Jxcnepr-Metponor (Ceprudgukar Ne RUM 02.33.00389, %Eg/ T.H. ITonosa

nata peinaun: 24.11.2009 r.)

' CooTBeTCTBYET paclumpesHOi cranfapTHoit HeonpepenernocTy mpy Koaddrimente oxnara k =2



