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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBJIEH Hay4yHo-npon3BOoACTBEHHBIM pecnyOnuKaHCKUM YHUTApHBIM Npeanpuatuem «beno-
PYCCKMIA rocyAapCTBEHHbIA MHCTUTYT cTaHgapTu3aunu n ceptudukayuny (benlfMCC) Ha ocHOBE COGCTBEHHO-
ro NepeBOoAa Ha PYCCKUIA S13blK aHIMOA3bIYHOW BEPCMKW CTaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMUTETOM MO cTaHAapTusauuu Pecnybnuku Benapychk

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZapTM3aLuW, METPONorum u ceptudukaumm (npo-
Tokon oT 28 nioHsa 2016 . Ne 49)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kog cTtpaHbl no MK CokpaleHHoe HanMeHOoBaH1e HaunoHaneHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no ctaHgapTuaayum
ApmeHns AM 3A0 «HauuoHaneHLIM oprad No cTaHgapTU3auuv
1 MeTtponorin» Pecnybnvkn ApmeHus
benapycb BY locctangapt Pecnybnvkn benapych
KasaxcraH KZ locctanpgapt Pecnybnukn KasaxcrtaH
Kvpruznsa KG KblpreisctaHgapt
Poccuga RU PoccraHgapt
TamKuknucTaH T TapxukcTanoapt
YabekucTaH uz YacTtangapt

4 MNMpukasom PenepansHOro areHTCTBa NO TEXHUYECKOMY PEerynupoBaHWi0 U MeTponorum ot 26 aerycTa
2021 r. Ne 835-cTt mexrocynapcteeHHbl ctangapt FOCT IEC 62321-3-1—2016 BeeneH B 4eACTBME B Kaye-
CTBE HauuoHanbHoro ctaHgapta Poccuiickon ®egepaunn ¢ 1 mapta 2022 .

5 HacTtoawmin ctaHdapT naeHTMYeH MexagyHapodHomy ctaHgapty |IEC 62321-3-1:2013 «Onpegene-
HVWe pernaMmeHTUPOBaHHbLIX BELLECTB B 3MeKTpoTeXHWYECKUX nagenusax. Yactb 3-1. CKPUHWHL. AHanu3 CBUH-
ua, pTyTi, Kagmus, obuiero xpoma u obwero 6poma MeTogom peHTreHoNyopPEecLEeHTHON CNEKTPOMETPUUY
(«Determination of certain substances in electrotechnical products — Part 3-1: Screening — Lead, mercury,
cadmium, total chromium and total bromine using X-ray fluorescence spectrometry», IDT).

MexayHapogHbl cTaHgapT paspaboTaH TexHMYecKum KOMUTETOM no cTaHgapTtusauuu IEC TC 111
«CTangaptusaumna B obnactu okpyxarLlen cpelbl OTHOCUTENbHO 3NEKTPUYECKUX W 3NEKTPOHHbBIX TOBApOB U
cucteM» MexOyHapo4HON aneKTpoTexHudeckon Komuccuu (IEC).

Mpy NpMMEHEHUKM HacToALEero cTaHAapTa PeKOMEeHAYETCA NCMOMb30BaTh BMECTO CChINTOYHBIX MEexay-
HapoAHbIX CTAaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAapPCTBEHHbIE CTaHA4ApThl, CBEAEHNs O KOTOPbIX Npu-
BEeAeHbl B JOMOMHMTENBHOM npunoxeHun OA

6 BBEJEH BIEPBbIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2013
© OdopmneHue. ®IBY «PCT», 2021

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

LLinpokoe vcnonb3oBaHWe M3Oenuii aNeKTPOTEXHUYECKOTO Ha3Ha4YeHNsl NMOBbICUIIO BHUMAHWE K MX BO3-
OelCTBUIO Ha OKpyXatoLwyo cpeny. Bo MHOrMX cTpaHax mupa Gbinun NpUHATEI TEXHUYECKUe OOKYMEHTHI, Npes-
ycmaTtpuBaloLme onpeaeneHHblid nopagok paboTtbl ¢ 0TxoAaMu, BELWECTBaMW W 3aTPaYeHHON 3HeprMein npu
MCNONb30BAHUWN 3MEKTPOTEXHUYECKUX U3AEnui.

Wcnonb3oBaHMe Takux BellecTB, kak ceuHey (Pb), ptyTe (Hg), kaamuii (Cd), wecTMBaneHTHLIR XpoMm
(Cr(VI)), copepxallninca B HEOPraHUYeCKUX U OpraHUYeckux COedUMHEHUAX, a TaKkke ABa Tuna bpoMupoBaH-
HbIX OTHECTOMKUX MHIMBUTOPOB, BKMtoYasa nonubpombéudeHunsl (PBB) n nonubpomMupoBaHHbie AU EHUTNOBLIE
achupsbl (PBDE), B aNeKTPOTEXHMYECKUX U3OENUaX PErNMaMEHTUPYETCH HALUMOHaNbHBIM 3aKOHO4ATENLCTEOM.

Llernbto ctaHaapToB cepuun IEC 62321 aBnseTca ycTaHOBMNEHWE MEeTOA0B KOHTPOMS, KOTOpbIe NO3BONAT
onpeaennTb YPOBEHb PernamMeHTUPOBaHHbIX BELLECTB B 3IEKTPOTEXHUHECKMX U3OEenMaX.
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MonpaBka k [OCT

IEC 62321-3-1-2016 OnpegeneHue

MKC 43.040.10

pernaMmeHTUpOBaHHbLIX BelWweCcTBE B

3NeKTpoTexHUYeckux nsgenusax. Yacto 3-1. CKpMHUHI. AHanu3 cBMHUA, pTYTH, KagMnsa, o6liero xpoma

1 obwero 6poma MeTOAOM peHTreHothNyopecLeHTHOW CeKTpoMeTpun

B kakom mecte

Hane4yaTaHo

HormkHo BbiTh

Mopgpasznen 7.2. MNepedyncrneHne
a), nepBblA ab3ay

Mopgpasnen 8.2. lNMepeuncneHne
b), BTOpOIA ab3al

Tabnuuya 6, npumeyaHue 1
Moppaznen 8.6 (4 paza)
Mogpasgen 10.1. MNepBblin ab3au
BTopow ab3au, nepeuncneHue e)

[yHKTBI
10.7.10—10.7.13,
10.8.10—10.8.13

10.7.6—10.7.8,
10.8.6—10.8.8,

Mynkter 10.7.10, 10.8.10, Hawu-
MeHOBaHWe NYHKTOB

Mynkt 10.8.2 (5 paz), 10.8.3 (5
pa3), 10.8.4—10.8.10, 10.8.11 (2
pasa), 10.8.12 (2 pasa), 10.8.13

MNpunoxeHue A. Mogpasgen A.2,
nepeyncrieHune a), NyHKT 2), YeTBep-
Tbil ab3ay

Mogpasnen A.3, nepeducneHus
a)—c)

[Npymedanme 1
Mepedncnenuve d)

Mepedncnenue e). Tabnuua A.2.
pacha «MeTannel» OnNA anemMeHTa
«Br»

Mocne Tabnuubl A.2, BTOpoe ne-
peduncrneHne

TPETbE NepedvyucrneHne

Mogpasgen B.2, yeTBepTbin ab-
3au

Mynkt B 3.2.5, natein abaay

HednyopecUeHTHbIe

B Tabnuue 7

BD.1
OCHOBHbLIX NapamMmeTpoB
oTA3 00 A7
OCHOBHbIX NapameTpax

cooepxaHume pTyTun

Mpunon, He copgepXaliun pTyTh

r, Mr/Kkr

n SB

nokasaHusa Ri

cteneHn HBB/PBDE

koadhpuumeHT BesonacHocTK (S)

Bonee nogpobHoe onucaHue gas-
HOro NMoaxoda K pacudeTy Heornpe-
[eneHHocTu (paccmaTpu-BaeTcs
3necb kKak «koadduumeHt 6Ges-
onacHocTu») npusoauTca B 6.6,
nepevYncrieHne c).

B 6.5.4)
3—10 M2

(cm. pucyHok 15)

(MYC Ne 12 2022r1)
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B Tabnvue 6

BA.Z2
hyHOAMEHTaMNbBHEIX NapamMeTpoB
A3 A4
hyHOaMeHTanbHbIX NapameTpax

cogepXxaHwe CBMHUa

BeccBUHUOBLIN NpUNnon

R, mr/kr

u Sh

nokasaHua Ci

cteneqn PBB/PBDE
ko3 puumeHT(bl) BesonacHocTK

He npumeHumo

CumBon «X» oTMedaeT obnacTb,
roe HeobxoOuMO [OanbHelllee
nccrnenoBaHue.

B 8.4, nepeuncnenue d))

oT 3 00 10 MM
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

ONPEAENEHWE PETMAMEHTUPOBAHHbLIX BELWWECTB
B ANEKTPOTEXHUYECKUX U3OENUAX

Yactb 31

CKpWHUHT. AHanuz cBMHUA, PTYTH, KagMus, obero xpoma
1 o6wero 6poMa MeTOOOM PeHTreHOohNyopeCcLUeHTHON CNeKTPOMETPUHM

Determination of certain substances in electrotechnical products.
Part 3-1. Screening. Lead, mercury, cadmium, total chromium and total bromine
using X-ray fluorescence spectrometry

NaTta BBegeHna — 2022—03—01

1 O6bnacTb npuMeHeHus

B HacToslemM cTaHgapTe ycTaHoBMeHa npolenypa aHanvaa MeToqoM CKPUHWHIA MATU BELLecTB, BKITHO-
yas ceuHel (Pb), ptyTs (Hg), kagmuia (Cd), obwmin xpom (Cr) u Bpom (Br) B 0QHOPOAHLIX MaTepuanax, npu-
MEHSIEMbIX B 3MeKTPOTEXHUYECKUX N3AENNUSX, C NPUMEHEHUEM peHTreHodnyopecLueHTHOro aHanusa (PPA).

PeHTtreHodnyopecueHTHbIn aHanm3 (P®A) ucnonb3ayetca Ansi KOHTPONLHOMO aHanuaa naTh BELLECTR,
Bkntodasa ceuHel (Pb), ptyte (Hg), kagmuia (Cd), obwmin xpom (Cr) n 6pom (Br) B ogHOpOAHEIX MaTepuanax,
MPMMEHSAEMBIX B 3MNEKTPOTEXHUYECKUX n3denuax. [aHHbIn MeTod KOHTPONsa MOXeT UCnone30BaThbes AN nNpo-
BEPKU NOMMMEepOoB, MeTarmnoB U Kepamuyeckux marepuanos. OH MOXEeT MPUMEHATBCS TAKKe K CbipbeBbIM
martepuanam, OTAeNbHbIM Matepuanam, B3aTbiM U3 U3OEeNMUA U «TOMOFeHU3MPOBaHHbLIX» CMECeN U3 HeCKOMb-
Knx MaTepuanoB. [Ins ckpvHWHra obpasua MOXEeT ucnonb3oBatbes PP-cnekTpomeTp noboro Tvna npu yc-
noBuK, 4To ero pabouve xapakTepucTMKM OTBeYaloT TpeboBaHWaM AaHHOro MeToda koHTpons. He Bce Tunbl
P®-cnekTpoMeTpoB MOTyT MCMonNb3oBaThes Ans 06pa3uoB Bcex pa3amMmepoB 1M popmM. TN COOTBETCTBYHILLETO
CreKTpoMeTpa A0MKEH BbIBMPaTbCcs € y4eTOM NOCTaBNEHHON 3adauqu.

®yHKLMOHMPOBaHMe MeToga P®A npolno mpoBepky Ha onpedeneHue codepxaHus cnegyllinx Be-
LeCcTB B pa3nMyYHbIX cpedax B nNpeaenax guManasoHoB KOHUEHTpauun cornacHo tabnuuam 1—>5.

Ta6nuuya 1— MamepeHHble gManasoHbl KOHLEHTPaLWK CBUHLA B MaTepuanax

BelwecTBo/anemeHT CauHel
Enu- MamepeHHas cpepa/matepuansl
Mapamerp Pk Huskone- Al Cnnas Namenb- )
n3mepe- [ agga PEP ruposaH- | cnnae |Ha ocHoBe | uYeHHas Crexno | pvcd | Momo
Hd Has cTans Al-Si onoea PWB ¢ cpian
M3amepeHHas
KOHUEeHTpauusa
OT1157| Ot 14 01190 Ot 22 000 OT1390| OT 380
i avanason | MIKT | ogeg | o108 | 20 | po93o | T4 | go23000 | 249090 | 16665 mo 640
3HAYEHUI
KOHUEHTpauuu

a8 AKpUNOHUTpUN ByTagneH cTUpor.
b MonnatuneH.

¢ MeuyaTHas nnarta.

d MonueuHUNxnopua,

MapaHune ochbuumnansHoe
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Tabnuua 2— MamepeHHble OuanasoHbl KOHLEHTpaUUKM PTYTU B Matepuanax

BewecTBolanemMeHT PtyTb
MamepeHHas cpega/maTtepuansl
MapameTtp EAuHMLa namepeHuns
ABS @ PEP
MamepeHHas KOHUEHTpauus Wnv AuanasoH 3HadeHuin
2 HEkTRAL & M/ Ot 100 go 942 OT4 0 25
KOHUEHTpauum
a8 AKpunoHuTpun ByTagueH cTupon.
b NonuatuneH.
Tabnuua 3 — VMamepeHHble AManNa3oHbl KOHUEHTpaUuWMy KagMusa B Matepuanax
BewecTBo/aneMeHT Kagmui
MamepeHHas cpena/matepuans
EanHuua
Mapamerp n3MepeHus Cnnas Ha ABS @ PED
OCHOBE onoea
MamepeHHas KoHUeHTpauus unm guanasoH
P Hehlpay 2 M/ 3¢ OT 100183 | OT 19,6 o 141
3Ha4YeHNIN KOHUEHTpauum

a8 AkpunoHuTpun ByTagueH ctupon.
b MonuaTtuneH.
¢ KoHUeHTpauusa kagmns He obHapyXMnacb MHCTPYMEHTaMU, NPUMEHAEMbIMW A5 UCTbITAHUA.

Tabnuua 4 — VamepeHHble AnanasoHsl KOHUeHTpauuy obliero xpoma B Matepuanax

BeuwectBo/anemeHT Xpom
EauHiLa MamepeHHas cpefa/matepuans
MapameTp name- R
peHus ABS® PEP Huskanampo Al, cnnas Al-Si Crekno
BaHHaA ctanb

MamepeHHasa KoHUeHTpauma
N ananasoH 3Ha4YeHui Mr/Kr O116 00944 | O1 16 po 115 240 Ot 130 no 1 100 94
KOHUEHTpaLmMmn

a8 AKpunoHuTpun ByTagueH ctTupon.
b Monuatuner.

Tabnuua 5 — MamepeHHble AManaszoHbl KOHUeHTpauuu obulero bpoma B matepuanax

BeuwectBO/3nemMeHT Bpom
EnuHuua MamepeHHan cpeaa/marepuansl
Mapamerp namepeHus
HIPS ¢,ABS @ Pc/ABS d PEP
MBMEPEHRER, KOHIERT ALY W MI/KT OT 25 a0 118 400 | OT 800 mo 2 400 OT 96 70 808
OunanaszoH 3Ha4yeHun KoHLUeHTpauun

a8 AkpunoHuTpun ByTagueH ctupon.

b Monumatunen.

¢ YnaponpoYHbli NONMCTUPON.

d NMonukap6oHaTt/akprnoHUTpun 6yTagueH cTpon.

MeTon P®A moxer NPUMEHATLCA ONA aHanuaa BeLLEeCTB B aHallOTMYHOM cpede 3a npegenamu YKa3aH-
HblX AMana3oHOB KOHUEeHTPpauun, ogHaKko pa6oqme XapaKTepuUCTUKN onA 3TUX Cny4YyaeB B HAacTodAwem CtaHgap-
T€ He YCTaHOBIEHDI.
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2 HopMaTuBHbIE CCbINKK

B HacTosem cTaHgapTe MCNONb30BaHbI HOPMATUBHLIE CChIMKKM Ha crneaylllne cTaHoapTsl [Ans gatu-
POBaHHbLIX CChINOK NPUMEHSOT TONbLKO YKa3aHHOE U3gaHue CChINMOYHOro cTaH4apTta, AN He4aTMPOBaHHBIX —
nocrnegHee usgaHue (BKNoYas Bce U3MeHeHus)]:

IEC 62321-1, Determination of certain substances in electrotechnical products — Part 1: Introduction
and overview (OnpepeneHve pernaMeHTUPOBaHHBLIX BELLECTB B 3NEKTPOTEXHMYECKMX magenusx. Yactb 1.
BeeneHue 1 0630p)

IEC 62321-2, Determination of levels of certain substances in electrotechnical products — Part 2:
Disassembly, disjointment and mechanical sample preparation (OnpegeneHue pernaMmeHTUPOBAHHbLIX Be-
LLeCTB B 3MEeKTPOTEXHUYECKUX u3genuax. Yacte 2. Pa3bopka, oTcoeOuHEHME N MexaHu4eckas noaroToBKa
obpasua)

IEC/ISO Guide 98-1, Uncertainty of measurement — Part 1: Introduction to the expression of uncertainty
in measurement (HeonpegeneHHocTs M3MepeHns. YacTs 1. PykoBOACTBO NO BLIPAXEHUHK HEOMPELENEHHOCTH
namepeHus)

3 TepmuHbI, onpeaeneHns U CoKpalleHus

B HacToslweM cTaHgapTe npumeHeHbl TepMmuHbl no |[EC 62321-1 w IEC 62321-2.
4 MpuHumun paboTbl meToaa

4.1 O6wan nHdopmaumnn

Llenbto cozpganusa «ckpuHuHra» Bbina HeobXoAMMOCTb YMEHbLUEHUS KONMYecTBa UCMbITaHWA. CKPUHUHT
ABNSAETCH NpefllecTBEHHUKOM MBOro Apyroro aHanMTUYEecKoro UCNbITaHWs, U ero rmaBHas uenb — BbICTpo
onpefenuTb, COOEPXKUT NU Uccrefyemas YacTb UMK AeTanb u3genus:

- pernamMeHTMPOBAHHOE BELLECTBO B KOHLUEHTPALWUWU 3HAYUTENBHO BhILLE, YEM €ro 3HA4YeHUe UMK 3Have-
Hue, BbIDpaHHOe B Ka4eCcTBe KpUTepusa, 1, CnegoBaTtenbHo, MoXeT OblTb NPU3HaHO HeNpuemMneMbIM;

- pernameHTUpPOBaHHOE BELLeCTBO B KOHLEHTPaUUN 3HaYNTENBHO HUXKE, YEM ero 3Ha4YeHne Unu 3Hadve-
HUe, BbiDpaHHOe B Ka4ecTBe KpUTepus, 1, CnefoBaTenbHO, MOXET CHMTaThCs NpueMnemMbIM;

- pernameHTUPOBAHHOE BELLECTBO B KOHLUEHTpAUWK, BIIN3KOW K 3HAYEHUIO UMK 3HaYeHUAM, BbIDpaHHbIM
B KQYecTBe KpUTepus, Tak YTOOb! y4UTEIBANIUCL BCE BOZMOXHbIE OLLIMOKN M3MepeHuid 1 KpuTtepumn GesonacHo-
CTW, HO OKOHYaTEeNbLHOE peLleHne MOXKET ObiTb MPUHATO UCXOAS U3 NPUEMIIEMOro OTCYTCTBUS UMM OTCYTCTBUS
pernaMeHTUpOBaHHOIO BelecTBa, W, crnefoBatenbHo, MoryT noTpeboBaThCs ganbHellne AeNcTBrUs, B TOM
4Yucne JAanbHEeNLWWA aHan1a ¢ UCNofb30BaHWeEM Npoueaypbl NPOBEPKN UCNbITAHWUA.

JaHHbIn MeTog KOHTPOnsA cneyMansHo paspaboTtaH ans ckpuHuira Pb, Hg, Cd, Cr, Br B ogHOpOaHbIX Ma-
Tepuanax, KoTopbie NPUMEHAITCA B BOMNLLIMHCTBE 3NEKTPOTEXHUYECKUX n3gennii. B obbivHbIX yenoBusix POA
npenocTaenseT uHdopmaLuio 06 obLLEM KONMYECTBE KAXO0r0 3neMeHTa B obpasue, HO He naeHTUuLupyeT
COENHEHWUS1 UMW BaneHTHOEe COCTOsIHWE 3rneMeHTOoB. [1oaToMy ocoboe BHUMaHWe ydensaeTca KOHTPOMO Ha
npegMeT xpoma W bpoma, roe pesynstaT NokaXeT Tofbko obliee copgepKaHue MpUCYTCTBYHOLWEro xpoma u
©poma. Mpucytcteue Cr(VI) nnu BpomMupoBaHHbIX OrHECTOMKUX UHIMBuTOopoB PBB wnn PBDE gomxHo npoBe-
PATLCS C MOMOLLLK APYroro Metofa KoHTpond. Ecnv gaHHbI MeToq KOHTPONSA NPUMEHAETCH K 3NeKTPOHHbLIM
YCTPONCTBAM B «MOMYy4YEHHOM» COCTOSIHMW, KOTOpLIE MO XapaKTepy CBOEW KOHCTPYKUWWM He SIBNSOTCHA O4HO-
pPOAOHbIMU, 0cODOEe BHMMaHWe HeobxoaumMo obpaTuTe Ha MHTepnpeTaLuio pe3ynsTaToB. AHanorn4yHsIM obpa-
30M onpefeneHHble 3aTpyaHEHUST MOXKET Bbi3aBaTk aHanua Cr B XMMUYECKUX MOKPLITUAX U3-3a npucytcteua Cr
B MaTepuarne noanoKKu U/Mnm NnoToMY, YTO O4EeHb TOHKME CNoW (HECKOMbKO COTEH HM) XMMUYECKOTO NOKPbITHS
MMEIT HELOCTaTOHHYH0 YYBCTBUTENBHOCTL MO OTHOLWEHMIO K Cr.

CKpPUHUMHI MOXET OCYLLECTBNATLCS C NMOMOLbIO O4HOMO M3 ABYX CreaylLwmnx cnocobos:

- HepaspyLllawLlymM cnocobom, T. e. NpaAMbIM aHanu3oMm obpasua B «MoMyYeHHOM» COCTOSHUM;

- paspyLliatolWmuM cnocobom, T. e. NOCpeacTBOM NMPUMEHEHU OOHOTO UMM HECKOMbKUX 3TanoB MeXaHu-
YeCKOWM N XMMUYeCcKoi NOAroToBKW obpasla nepen NpoBedeHNneM aHanmaa.

B nocnegHem cnydae nonb3oBaTenb AOMKEH MPUMEHUTb Npoueaypy noaroToBku obpasua, onvcaHue
koTopoid npusoauTcs B IEC 62321-2. C noMoLLb0 JaHHOMO MeToAa KOHTPOMs nofb3oBaTenb CyMmeeT BeibpaTth
Hanbonee nogxoasawmin cnocob nonyveHus obpasua.
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4.2 MpuHUuKn paboTbl MeToga

MpeacTaBuTenbHbLIA 06pasel, UCMBITYeMOro 06beKkTa NoMELLAT B M3MEPUTENLHYIO KaMepy WMv B 13-
MEpUTENLHYIO anepTypy PeHTreHOBCKOro diNyopecueHTHOro crekTpomeTtpa. B kayectBe anbTepHaTWUBbI W3-
MepuTenbLHOE OKHO/anepTypy NepeHOCHOro pyyHoro Pd-aHanuaaTopa NOMeLLatoT BRNOTHYH K NOBEPXHOCTH
ucnelTyemoro obbekta. AHanuaaTop nogceedneaeT obpasel B TedeHMe 3apaHee 3a4aHHOro BPEMEHW UaMe-
PEHUs MYYKOM PEHTTEHOBCKMX Nydei, KOTOpble, B CBOK ovepenb BO3OYKAAKT XapakTepHble PeHTreHOBCKUe
Ny4un aneMeHToB B obpasLe.

VHTEHCUBHOCTY aTUX XapaKTepPHLIX PEHTTeHOBCKUX Nyveil u3MepsitoT U NpeobpasyloT B MaccoBble J0Mu
KOHLEeHTpaUWii aNeMeHTOB B uccrieayemomM obpasue ¢ Ucnonb3oBaHnemM kannbpoBku B aHanuaaTope.

OcHoBbl POA, a Takke npakTuyeckme acnektol oTbopa npob ana POA nogpobHo onucaHsl B [1, 2 1 3].

4.3 Mepbl NPpegoCTOPOXHOCTHU

[Ons pocTkeHWst CBOEN Lenn OaHHbIA METOA KOHTPONSA OomKkeH obecneyvnTs BbICTPYO M OOHO3HAYHYHO
WOEHTUUKALMWIO MCKOMBIX 3MeMeHTOB. [laHHbIA MeTo KOHTpoNs AorkeH obecnevymBarh Takow ypoBeHb TOY-
HOCTW, KOTOPbIA Ha3blBAETCA OPUEHTUPOBOYHBLIM MO0 NpUBNU3MTENbHBLIM, NPXM KOTOPOM OTHOCUTENbHAsS No-
rpeLlHocTb MoXeT cocTtaendatb 30 % wu Gonee Npy 3agaHHOM SOBepUTENbHOM ypoBHe 68 %. B 3aBMcMMOCTy
OT MOCTaBMEHHbIX Lienell HeKOTOPbLIX Nofb3oBaTtenei yctpansaeT U Bonee BbICOKasi OTHOCUTENbHAsA NorpeLu-
HOCTb. TakoW ypoBEHb Ka4eCTBa MO3BOMAET NONb30BATEN OTCOPTUPOBATL Marepuans! Ans 4ONONHUTENbHbIX
vcnblTaHuin. KoHevyHana Lenb 3akmodaeTcs B TOM, 4Tobbl nonyunts nHopmauyuio, HeobxooumMmyo Ansa ynpas-
NeHNA pucKkamm.

[aHHbIin MeToa MCNbITAHWIA OOMKEH MNO3BONUTL PP-cnekTpomeTpam BCex KOHCTPYKUWIA cnocobcTBOBaTh
NpOBeAEHWO CKPUHUHM-aHanmaa. OgHako PO-cnekTpomMeTpbl OXBaThIBAKT HACTONBLKO LUMPOKUIA ANAnas3oH, YTo
HEKOTOpbIE U3 HUX MOTYT 0Ka3aTbCA OTHOCUTENbHO HETOYHbLIMW B CBOEWN CENEKTUBHOCTU U YYBCTBUTENBHOCTH,
B TO BPEMSA KaK Apyrve cnekTpoMeTpbl MOryT 4EMOHCTPUPOBaTh HopManbHy paboTy. HekoTopble cnekTpome-
Tpbl 06ecne4vMBatoT NPOCTOoe 3MepeHMe LWPOKOro avanasoHa opM 1 pasmepos 06pasLoB, B TO BpEMSA Kak
Opyrue cnektpomeTpbl, ocobeHHo BP®-cnekTpomeTphl uccnegoBaTenbCcKoro Knacca, MoryT NpoAeMOHCTpK-
pOBaTh OYEHb BLICOKYH TOYHOCTbL NpW aHanuae npob.

YunTblBasa yKasaHHbIA ypoBeHb TpebyemMoro kadecTBa M LWIMpoKoe pasHooOpasne PP-cnekTpomeTpos,
CNocoOCTBYOLW WX NPOBEAEHUI0 HeobXoaMMbIX M3MepeHnii, TpeboBaHus K cneundkaumm npouenyp okasblea-
HOTCS 3HAYUTENBHO HUXE, YeM ONA BbICOKO3I(P(EKTUBHONO METOAA UCNbITAHWW ONA BbIBOAA KONMNYECTBEHHbIX
rnokazaTenen ¢ HU3KMMK pacHeTHbIMW 3HAYEHUAMUK NOTPELLHOCTH.

[aHHbIn MeToa ncnbiTaHuiA BasupyeTcs Ha KoHLEenuUMM yHKLWOHANbHbIX MEeTOAO0B.

Mpwbopekl, nogrotoBka 06pasuoB 1 KanMbpoBKa ONpefenstoTcs B JaHHOM CTaH4apTe C MCMoMb30BaHW-
eM OTHOCHTENbHO 00X TepMUHOB. Monb3oBaTent JOMKeH 3a40KyMEHTUMPOBaTL BCe npouedypel, paspabo-
TaHHble B NabopaTopuu, KOTOpble NpeanonarakT UCNoNb3oBaHne AaHHOro MetToda KoHTpons. MNonk3oBaTens
OomKeH paspaboTaTe NCbBMEHHYIO NpoLeaypy And Bcex criydaes, 0603Ha4YeHHbIX B ONUCaHUM 4aHHOIo MeTo-
0a TEPMUHOM «pabodmne MHCTPYKLUK Y.

HaxHbln meTog oroBapueaet paboymne napaMmeTpbl CNEKTPOMETPa U MeTOoAa, KOTOpPble A0NMKHbI BblTh 3a-
OOKYMEHTUPOBaHbl Nonb3oBaTenem.

NPEAYNPEXOEHWE 1 — Nuua, ncnoneaywLwme meTod KOHTpons ¢ ucnonb3oBaHnem POA, fomkHE
U3y4nTb MpaBuna akcnnyaTtaunm PP-cnekTpomeTpoB M 3HaTk Npasuna u cnocobel otbopa obpasuos.

NMPEAYNPEXOEHWUE 2 — PeHTreHoBCKMe NMyyn ABMAKTCS BPeAHbIMKW ANA YenoBeka. JKcnnyaTaums
OaHHoro obopynoBaHWsA OOMKHA OCYLWEecTBNATLCS ¢ cOBrogeHneM Mep npefoCTOPOXKHOCTY, YKa3aHHbIX 13-
rOTOBUTENEM, U COOTBETCTBYIOLMX MECTHbIX HOPM W NPaBun TEXHWKA BE30NacHOCTY 1 OXpaHb! Tpyaa.

5 Npubopbl, 06opyaoBaHmne n matepuanbl

5.1 P®-cnekTpomeTtp

P®-cnekTpoMeTp COCTOWUT M3 PEHTFeHOBCKOTO WUCTOYHMKA BO3GYXOEHWS, CPeACTB BOCMPOU3BOAWMOMN
npeseHTauMn o6pasLoB, PEHTIeHOBCKOTO AeTeKTopa, NpoLeccopa AaHHbIX U CUCTeMbl yripasneHus [4, 5 1 6].

a) McToYHMK peHTreHoBCKoro Bo3byKaeHus: 0B6bIMHO UCMONb3yeTca peHTreHoBcKan Tpybka unu paguno-
N30TOMHBLIE UCTOYHMKMN.

b) PeHTreHOBCKWUIA AeTEKTOP (OeTeKTopHas noacucTeMa): yCTPOMCTBO, KOTOPOe UCMONb3yeTca Ans npe-
06pa3oBaHns 3HEePruu PEHTIEHOBCKOro (DOTOHA B COOTBETCTBYHOLLMA 3NeKTPUYECKUid UMNYMLC C aMNNUTYLON,
NponopLUUoHansHoi aHepriu boToHa.
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5.2 MaTepuanbl N UHCTPYMEHTbI

MaTepuansl, ucnonb3yemsie AnA NoAroToBkM obpasuos Ans Pd-namepeHnit, [OmkHbI ObiTe cBOGOAHBI-
MW OT 3arpsasHeHWid, ocobeHHo aHanuTamMmu JaHHOro MeToAa KOHTpondA. 3To 03Ha4yaeT, YTo BCe MaTepuansl
M3Menb4YeHuUsl, pacTBOPUTENM, (PRiockl U T. 4. HE AOIMKHLI CodepKaTb 3HauMMbIx konuyecTts Pb, Hg, Cd, Cr
n/mnu Br.

WHCTpYMEHT, ncnonb3yemelit 4na obpaboTkk 06pasuos, 4OMMKEH MUHUMU3MPOBATL UX 3arpsisHeHne aHa-
nMTamMu AaHHOTO MEeTOoAa KOHTPOMSA, a Takke ApYruMi anemeHTamin. Bee npoueaypbl O4MCTKW MHCTPYMEHTa He
OOM¥Hbl BHOCMTb HUKAKWUX 3arpsA3HMTErNein co CBOEW CTOPOHbI.

6 PeakTuBbl

PeakTuBbl He OOMKHBI coaepxaTb 0BHapyxuMoro konudecTea Pb, Hg, Cd, Cr w/unu Br.

7 MNoproTtoBka obpasua

7.1 O6wan uHchbopmaLmua

Monb3oBartens 4aHHOrO MeToda KOHTPOMsS OOMKeH onpefennTb UChbiTaTenbHblin o6pasel B COOTBET-
CTBMW C 3a0KYMEHTUPOBaHHLIMU pabounMm MHCTPYKUUsMU. Nonb3oBaTent MOXeT BbiOpaTh UCMbITaTeNbHbINA
obpasel HeckonbKMMK cnocobamu, BKIKYas HepaspyLluatoLwuii nogxod, korga obpasel Anst UcnbITaHuid onpe-
LEenseTcs No 30He NPOCMOTPa CMeKTPOMeTpa, UMK paspyliarllmMid noaxod, korga obpasel ona UCnbITaHWA
OTOENsIeTCA OT OCHOBHOIO Tena MaTepuana U U3MepsieTcsl B TAKOM COCTOSIHUM UMW paspyliaetcs 1 obpabaTbi-
BaeTca cornacHo paspaboTaHHol npoueaype.

7.2 Hepaspywawwmin nogxon,

MonbaoBaTtenb AaHHOrO MeToAa KOHTPONS AOIMKEH BbIMOMHWUTL Crnegylollee:

a) YcTaHOBWUTL 30HY, MPOCMAaTPUBAEMY CNEKTPOMETPOM, U MOMECTWUTL TyOda UcnbiTaTenbHbIN obpasel
Tak, YTo6bl HeONYyOPECLEHTHbLIE PEHTIEHOBCKWE MyYK MOFMU BbiTb 06HaPYXEeHbI TONMBKO U3 MaTepuanos, Haxo-
OALMXCA B yKasaHHOW naMepsieMoit yacTu. O6bIYHO 30Ha, NpocMaTpuBaemas CnekTpoOMETPOM, O4epUMBaETCS
¢hopMOit U rpaHULLEaMU M3MEePUTENbHOMO OKHa npubopa.

30Ha, NnpocMmaTtpuBaemMas CrekTpOMETPOM, AOMKHA BbiTb NNockoi. Niobble oTKNoHeHUA oT TpebGosaHuii
K NMITOCKOIW NMOBEPXHOCTM A0MKHLI ObITh 3240KYMEHTUPOBAaHbI.

b) MpuHATL BCe HeobXxoOuMble Mepbl ANA YCTAHOBMNEHUS MOBTOPAEMbIX W3MEPEHWUA C MOBTOPSEMbIM
pPacCTOSIHMEM MEXAY CMEKTPOMETPOM U U3MEepPsieMoi YacTbio.

c) 3a40KyMeHTUpOBaTb Bce aTanbl pa3bopku KpynHoro ofbekTa ONs NonyyYyeHus OTOEMbHOW 4YacTu,
npenHazHa4YeHHoW AN UCMbiTaHus.

7.3 Pazpywialowun noaxoa

Buibupas paspywatowmii nogxon, HeobxoamMmo obpaTuTe BHUMaHWE Ha criefytoLlee:

a) MNonb3oBaTtenb JomkeH paspaboTaTk U cobniogats 3aJ0KYMEHTUPOBaHHbIe pabodune MHCTPYKUMKN B
OTHOLLEHWW CPeACcTB pa3pylUeHWUs 1 NoNyYeHus U3MepsieMoro obpasua, Tak Kak JaHHasa uHopMmauuma uMeeT
BaX(HeuWlWlee 3Ha4YeHWe AN NpaBunLHOM MHTepnpeTauum pesynsTatoB U3MepeHus.

b) Mpouenypa, B pe3ynsrate KOTopon obpasey npeBpallaeTcs B NOPOLLOK, AOMKHa obecneynBaTth Bbi-
X04 maTepuana ¢ U3BeCTHbIMK UMK perynupyeMbsiMu pasmMepamu YacTtuu. B cnyvasx, korga 4yacTuubl MMeroT
pasHbIN XUMUYECKMIA, pa30BbIA UMM MUHEPaNOru4yecknin cocTaB, OYeHb BaXKHO YMEHbLLWTb UX pa3Mep Tak,
YTODLI MUHUMW3NPOBaTL MX AUddepeHUnansHbIN 3 deKT NOrNoLWweHus.

c) Ecnu ucnoneayemas npouenypa npegycMatpuBaeT BbIXO MaTtepvana B pacTBOPEHHOM COCTOSIHUU
B XXMOKOW MaTpuLe, KONMMYecTBO U hM3Myeckmne xapakTepUCTUKA Matepvana ana pacTBOPEHUs OOMKHbI BbiTb
NpOBEpeHbl U 3a00KyMeHTWpOBaHbl. [onyvyaemMbiil pacTBOp AoMmKeH BbITb NONHOCTLID OOHOPOAHbLIM. Heobxo-
OUMO Taieke paspaboTtaTtbh npasuna obpalleHns C HepacTBOPEHHOW YacThio obpasua Tak, 4Tobbl 0becneunTb
NpaBUMbHYK MHTEPNPEeTaLMK pe3ynsTaToR MaMepeHus. [JomkHbl ObiTe MOArOTOBMEHL! MHCTPYKLWKM MO npes-
CTaBMNeHU U3MEepSAeMOn YacTu pacTBopa ANS PEeHTFeHOBCKOro CNekTpoMeTpa B NOBTOPSAOLWEMCHa nopsiake,
T. €. B XXWOKOCTHOM siYelKe 3a4aHHON KOHCTPYKLUMW N YKa3aHHbIX pa3Mepos.

d) Ecnu ucnons3yemas npouenypa npegycMatpyMBaeT BbiX0od Marepuana B pacnnasfieHHOM UMK npec-
COBaHHOM COCTOSIHMM B TBEPAOWN MaTpuLe, KONWYECTBO U (PU3NYECKMe XapakTepUCTUKM MaTepuana obpasua
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OOJTKHbI ObITb npoBepeHbl U 3aJ0KYMEHTUPOBAHDI. I'Ionyqaelvlblﬁ TBEp,EI,bII?I 06D6139Ll, (B BMAe pacnnaBleHHbIX
WK NpecCoBaHHbIX rpaHyn) AOIMKeH ObITb NOMHOCTLIO OOHOPOOHbLIM. HEOSXO,EI,VEMO TakKkxe paspaSOTaTb npa-
BUNa 06pau.|,eHm:| C HecMellaHHOW 4YacTb 06pasu,a Tak, 4Tobbl obecneunTb npaBUNbHYK WHTEpnpeTaunto
pe3ynbratoB U3MepeHna.

8 MNpoueaypa npoBeaeHNA UCNbITAHUN

8.1 O6wan nHdopmMmaumnsa

Mpoueaypa McnbiTaHWA BKMtoYaeT B cebs NOAroTOBKY CMEeKTPOMETpa, NOArOTOBKY M pasmelleHue pa-
Gouyeit yacTu obpasua 1 KanubpoBKy. HacTosawmMe HCTPYKLUMM HOCAT 0BLWMiA XxapakTep B CBA3W C HANu4uem
LIMPOKOro psifa peHTreHodrnyopecueHTHoro obopynoeaHus U elwe 6onbluero pasHoobpasus nabopaTopHbIX
M MCMBITYEMbIX 06pa3sLoB, K KOTOPLIM NPUMEHSIeTCA AaHHbIA MeTod UCMbITaHuid. TeMm He MeHee OCHOBHbIe
TpeboBaHus, KOTOpble NPEABbABMAIOTCA KO BCEM CMEKTPOMETPAM U aHaNUTUYeCKUM MeTodam 6e3 NCKNYeHNs
OOMKHEI ObITh BLINOMHEHbI; Tak1e, Kak kanubpoBka 1 namepeHusi obpasua, OOMKHbI MPOBOAUTLCS B OAUHAKO-
BbIX YCMOBMAX C UCMOMb30BaHWEM UOEHTUYHON Npouenypbl NOArOTOBKKM obpasua.

B cBA3K ¢ GonbLIMM KONMMYECTBOM PasnWYHbLIX KOHCTPYKUMIA CNEeKTPOMETPOB U, Kak CreacTBMe, pasnuny-
HbIX cnocoGHocTen oGHapYXeHMA 04YeHb BaXKHO NMOHUMAaThL OrpaHuyYeHuns BbibpaHHoro npubopa.

HekoTopbie ycTporcTBa HecnocobHbl 0OHapYKMBaTL UMK TOYHO ONpenensTh COCTaB 04eHb TOHKUX 06-
pasLoB O4YeHb MarneHbkux nnowanen. Kak cnegcteme, o4eHb BaxHo, 4ToObl Nonb3oBaTens TWwatensHo obo-
CHOBbIBaN M AOKYMEHTUMPOBaN XapaKkTepuCcTUKM MeToaa UCMbITaHWiA, NpuMeHsiemoro B ero nabopartopumn. Oc-
HOBHas LieNb — HeAOMyLLEeHNe NOXKHbIX Pe3ynsTaToB UCTIbITaHUMA.

8.2 MogroroBKa cnekTrpomeTpa

MoaroToBKa CNEKTPOMETpa NPOU3BOAMTCS Cneayrowmum obpasom:

a) Bknwounte Npyubop M NOArOTOBUTHL €ro K paboTe B COOTBETCTBMMW C MHCTPYKUUSAMW u3rotoBuTens. [atb
BO3MOXKHOCTb Npubopy cTabunmM3npoBaTbCs COrMacHO MHCTPYKLMAM M3roToBMTens unn pabodunm nabopartop-
HbIM MHCTPYKLMSIM.

b) Obecneunte onTUMankbHbIE YCNOBUA U3MEPEHWs, MpegyCMOTPEHHbIE M3roToBUTENEM unu nabopa-
TOopMeEn.

Tak kaKk MHOTMe cepuiHble NpuBopLl NPOAAKTCH YXe ONTUMU3NMPOBAHHLIMW M HACTPOEHHLIMW Ha ornpe-
AeneHHyto obnactb nNpUMeHeHusl, To HeobXoAWMOCTb B CTaavM MOLrOTOBKWM MOXeT OTCyTcTBOBaTb. B npo-
TMBHOM cny4ae nabopatopua gomkHa paspabotaTte 1 obecneunTb onTMManbHbie pabodne yCnosus s Kax-
gon kanubposku. HeobxogMmo MpuHATE COOTBETCTBYIOLLME Mepbl ANA ONTUMM3aLMM YYBCTBUTENBHOCTM U
MWHUMW3ALUK CNeKkTpanbHbiX MHTepdepeHUnii. YcnoBus Bo30yKaeHWA MOryT U3MEHSATLCA B 3aBMCUMOCTU OT
MCMonb3yeMoro Matepuvana, aHanvta M 3Hepru NUHUIA peHTreHoBCKoro cnekTpa. CnMcoK pekoMeHOyeMbixX
aHanMTUYeCcKUX NUHUA PEHTTeHOBCKOrO CNekTpa npueedeH B Tabnuue 7. HacTpolku OETEKTOPHOW CUCTEMBI
OOMKHbI ONTUMW3MPOBAaTEL KOMMPOMMKCC MEXAY YYBCTBUTENbHOCTLIO M pa3peluaileil cnocobHocTbo. Heob-
XOAMMble yKazaHusa 1 pekoMeHZaunn MOXHO HaWTW B MHCTPYKUMAX K Npubopy 1 B NuTepaType NO peHTreHoB-
CKOW cnektpometpun [1, 2 n 3].

Tabnu ua 6 — PEKOMeHﬂyBMbIe JIMHWKN PEHTIEHOBCKOrO CnekTpa ANA OTAElNbHbIX aHarnuToB

AHanut MpegnoyTuTensHan NUHUA BropuyHaa nuHuA
Ceuney (Pb) L,-M, (LB,) L3-M, 5 (Lay o)
Pty (Hg) L3-IV14,5 (Lam)
Kagmuia (Cd) K-L, 3 (Kay 5)
Xpowm (Cr) K-L, 4 (Kay 5)
Bpowm (Br) K-L, 3 (Kay 5) K-My 5 (KB4 3)
MpumevyaHue 1— Boibop Opyrux NUHWIA PEHTIEHOBCKOMO CNEKTpa Takke MOXeT 0becneynTb COOTBETCTBYHO-
wee kayecTBo. OgHako, BbibMpas ansTepHaTUBHbIE aHANMUTUYECKME NUHUM, MONL30BaTENb AOMKEH 3HATL O BO3MOXHOMN
CcneKkTpanbHoW MHTEPMEPEHLMM CO CTOPOHBLI OPYrMX 3NEMEHTOB, NPUCYTCTBYOWMUX B 0bpa3ue (Hanpumep, Brko Ha
PbLa unu AsKa Ha PbLa; apyrve TunvyHelie npumepsl npuseneHsl B D.1, nepedrcnerue b).
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OkoHyaHue mabnuuskl 6

MpumevyaHue 2 — K-L, 3 (Kay ,) 03Ha4aeT, 410 B OEWCTBUTENBHOCTM CYLLECTBYIOT ABa nepexoda K obo-
nodyke K, T. e. oauvH 13 0BONoYKK L2,,KOTOpéH reHepupyeT peHTreHoBckue nyqn Koo, a apyroi 13 o6onouku Ly, koTopas
reHepupyeT PeHTreHOoBCKKe Ny4n Koy, Tak kak oba sHaveHns aHeprvn ABNAKTCA O4YeHb BnM3KUMK, CNEKTPOMETPLI Ha
OCHOBE METOAA IHEePreTUHECKOW QUCTEPCUM HE MOTYT pas3nuyats X, ¥ NOSTOMY OHW aHanuW3upyoTCA Kak ogHa oblias
Benu4uHa aHeprum Ko, .

8.3 Pabouan yactb obpasua

OnucaHune npoueanypsl NOArOTOBKM paboyei YacTu obpasua NnpuBoanTCs B pasgene 7.

Ecnwn ons nogrotoBku obpasua Mcnonb3yeTcs paspyllarwwmin Nogxod, Heobxogumo M3mepuTe Maccy
¥ paamepbl paboyein yactu obpasua B cooTBeTCcTBUM ¢ TpeboBaHusMKU kanmbpoBoYHOro Metoda u pabounx
nabopaTopHbIX MHCTPYKUMIA Onst obecnedeHua ctabunbHon npouenypbl otbopa obpasuyos. PacnonoxeHue
pabo4ei YacTi obpasua Takke OOMKHO BbiTh 3a40KYMEHTUPOBAHO OTHOCUTENBLHO 88 M3Ha4YanbHOro pacnono-
KEHWS B SNEKTPOTEXHUYECKOM V3LENUW.

8.4 NpoBepka pabounx XapakTepucTUK CNeKTpoMmeTpa

MNpoeepka paboTel cnekTpoMeTpa NpoBoAKUTCA criedytolium o6pasom:

a) Monb3oBatenu OomkHbl obecrneynTs OGBbEeKTUBHbIE MokasaTenu 3geKkTUBHOCTM paboThl MeToda
KOHTpOnSsl, BHeAPEHHOro B Ux nabopaTtopun. 310 HeobBxoguMo AN Toro, UYTobbl NOMb30BATENU U UX 33KA3UUKK
CMOTITIN NOHATb OrpaHUYeHWA OAHHOTO METOAA M MPUHATL COOTBETCTBYIOLLME peLlleHuss Npu UCNoNb30BaHuK
pe3ynbTaToB aHanuaa. Huxe npuBeneHbl KpUTUYECKME acnekTbl XapakTepUCTMK JaHHOMO MeToa KOHTPOnS:

- YYBCTBUTENbLHOCTb [NA KaXO0ro aHanuTa;

- crekTpansHas paspeluanLLas crnocobHocTs;

- npepen oGHapyXeHWs;

- AEeMOHCTpaLus Uu3amMepsieMoii nrnowaau;

- NOBTOPSEMOCTb NPOLEeAypbl MOATOTOBKM U U3MepeHUsi 06pas3LoB;

- TOYHOCTb KanuBpoBKK, KOTOpas ByoeT NpoBepsATLCA cornacHo pasgeny 10.

Tak kak cywecTByeT Gonbuioe pasHoobpa3sue CNeKTPOMETPOB M COOTBETCTBYHLLMX NMPOrpaMMUpyeMblx
onepauuoHHbIX CMCTEM, MoMNbL30BaTeny MOryT Nony4arh aHHY0 MHopMaLUKio B CBouX cobeTBeHHbIX nabopa-
TOPUSX C UCMOMb30BaHUEM COBCTBEHHbIX TEXHOMOTUIA UM CEPBUCHBIX YCIyr U3roToBuTens. MNpu aToM BaxHO
[06UTbCA NnoaTBepKaeHUs paboyrx BO3MOXHOCTEV CNEeKTPOMEeTpa U UCMOoNb3yeMoro MeToaa nocne ero npak-
TUYECKOro BHeapeHus. [insa 3Toro MoryT UCNonb30BaThCsa KOHTPOMbHbIe TabnuLbl UMW NOBTOPHbIE M3MEepEeHUS
1 pacyeThl, BbIMOHEHHbIE NOCNe NPpaKTUYeCcKoro NpYMeHeHUs MeToaa.

b) YyBCTBUTENBHOCTH CNEKTPOMETPA UCMONbL3YETCS Kak NoKazaTernb KayecTBa Npy CpaBHUBAHUK CMEKT-
poMeTpoB. YyBCTBMTENBHOCTL NpUBopa Noka3sbiBaeT Takke BO3MOXHOCTE NMPOBEAEHWUS 3HAYNMOW KanubpoBKy.

c) CnekTpanbHoe paspelleHue umeeT Gonbluoe 3Ha4eHne ans obecnedeHus npaBunsHoro obpatleHus
C aHanuTOM U CMeKTpanbHbIMW NMMHUAMMK NnomMex npu cbope AaHHbIX U kanubpoBke. B pamkax gaHHoro ctaH-
[LapTa KOppeKUuusi nepeKpbiBaloWMXCs NMHUA paccMaTpuBaeTcsl Kak 4acTb npouedypbl KanubBpoBKW CMNEKT-
pomeTpa.

d) Mpenen obHapyxeHus (MO) QomkeH paccYuTbIBaTbCA ANA COOTBETCTBYIOWMX paboumx yCnoswi,
BHeApPEHHbIX B METOZ KOHTPOIs, C NCNonb3oBaHuem (opmynbl (1)

LOD = 3, (1)

rae LOD — npenen obHapyxeHusa (LOD), BbipaXeHHbIA B eQUHULAX U3MEPEHUS KOHLIEHTpaL K,
G — CTaH4apTHOEe OTKMOHEHWEe pe3ynbTaTOB HECKONbKUX OnpedeneHur C WCMOMb30BaHWEM KOHT-
ponbHOro matepuana. CtaHgapTHOe OTKMNOHeHWe 00bIYHO pacCYnTLIBAETCH C MOMOLLLIO Hebonb-
LWoro (HO He MeHee CeMW) KONMYeCcTBa PacyYeTOR, B KOTOPbLIX CUMBOM S (HECMEeLLeHHas oLeHKa
CTaHOapTHOro OTKMOHEHWS, 6) 3aMEHAETCS Ha G.

ﬂpe,u,en OGHapy)KEHVIFl — JTO KpMTVI‘-IECI{MPI napameTp, KOTOprl:’I COO6LIJ,BET nonb30BaTeENo, NO3BONAKT
nn paGoqme YCIOBMA CNeKTpoMeTpa OGHapy)KVITb aHannT Ha YPOBHAX, KOTOPble HAaXOOATCA HUXEe pa3pelleH-
HbIX NMpenenoB BellecTBa, YTOObI MCMOMNbL30BaTh MX 3HAYEHUS ONA NPUHATUA COOTBETCTBYHLLEro pelleHns.
an,EIEJ'I OGHapy)KEHVIFI — 3T0 q’)yHKLI,MH N3MepuUTenbHOro npouecca, 3HAYUMOWN YacTbio KOTOPOro ABNAeTCH

7
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maTepuan. Ecnu ¢ usmeHeHvem MaTepuana M3MEHsIeTCH U M3MEPUTENbHbIN NPOLEcT, MU3MeHeHne MoryT npe-
Tepnetb M npegensl obHapyxeHus. Ons obecriedeHrus onTUManbHOR 3hheKTUBHOCT METO4a WCMNbITaHWUH
npegen obHapyXeHWs OOMmKeH ObiTh paBeH unu MeHblle 30 % cobcTBeHHbIX NabopaTopHbIX MpefenbHbIX
3HAYeHWI, YCTaHOBMEHHbIX AN obecnedeHns MakcMManbHO 4ONYCTUMOrO pucka HECOOTBETCTBUS.

e) [emMoHCcTpauus MamepsieMoin nnowagu umeet Gonbloe 3HaveHWe, YTobbl y6eauTbes, YTo KOHTPO-
nupyemMas nnowagb M3BecTHa AN CNeKkTPoMeTpa, OCHALLEHHOTO NPUCNocobneHnsaMn, KOTopble onpeaensoT
pasmep, hopMy U MECTOMNOMOXKEHME PEHTIEHOBCKOrO Nyya. Bo MHOrMx cnyvasx pasmep, oopma u MecTonono-
KEeHWe PeHTreHOBCKOro nyya onpegensoT pabodyio YacTe obpasua. llabopatopusi UMM N3roTOBUTENb AOMMKHbI
obecneuynTs cpencTea onpeneneHus pasmepa v opMbl fyda M MOEHTUDULKMPOBATL €ro MeCcTOHAXOoX4eHue
Ha pabouyeit yacTu obpasua.

f) MoBTOpsieMOCTb MOArOTOBKM M M3MepeHua obpasua ABMSeTCs BaXHbIM NapameTpom MogTBepXae-
HWSI TOTO, 4TO METOA WMCMbITAHMIA UMEEeT CTaTUCTUHECKUIA KOHTpOnb. Ecnn namepeHnio npegluecTsyeT paspy-
WwatLlas nogrotoeka obpasua, NOBTOPSEMOCTb AOMKHA NPONTM UCMbITaHWE, BKMOYan nogrotoBky obpasua;
B MPOTUBHOM Crly4ae UCMbliTaHWE NMOBTOPSEMOCTM LOMKHO MPOBOAWMTLCS Ha OLHOM WU ToM e obpasue. Mo-
BTOPSIEMOCThL BbIPaXaEeTCsa Kak cTaH4apTHOe OTKNOHEeHWe Mo KpaliHel mepe ceMu uaMepeHuin obpasua, nog-
FOTOBMEHHOTO C UCMOMb30BaHUEM ONTUMAarbHbIX paboynx ycnoBuid cnektpomeTpa. MNMoBTopseMoCcTs O0MKHA
N3MEepPSTLCH AN KaXKOoro aHanuta B paboyeid yactu obpasLa, B KOTOPOR KOHLEHTpauus aHanuTa bonee yem
B NATb pazs npesblllaeT npegen obHapyKeHus, paccynTaHHbii B 8.4, nepedncnexme d.

g) CTaHgapT KOHTPOMs Ka4ecTBa WCMONb3yeTcs ANA NPOBEPKW, YOOBNEeTBOPSET NW METOL YCTaHOBMEH-
HbIM TpeboBaHuAM. Ecnun 3HavyeHme NoBTOpPSIEMOCTH BbIDpPaHHOMO CTaH4apTa KOHTPONSA KavyecTBa OTNMYaeTcs
Bonblue YemM Ha 3Ha4YeHWe NOBTOPAEMOCTH, YCTAHOBNEHHOE ANS 3a4aHHON KOHLEHTpaLuK (Kputepuia npuem-
NeMoCTU B COOTBETCTBUM ¢ pasgenom 10), To npoleaypa npusHaeTcs He COOTBETCTRYOLWEeN TpeboBaHuaM K
npubop fomkeH ObiTh OTKaNUBpoBaH nepen NpoBeAeHWEM AaNbHENLINX UCNBITAHWIA.

MMpumeyvyaHune — B HacToAWMA MOMEHT HE BCE MATpKLbl UMEKOT COOTBETCTBYHLLMIA 3TanoHHbIA o6pasel, noa-
XOAAWWA ANs UCNOMb30BaHUA B KadecTBe obpasla ana KOHTPona kavecTea. B Takmx criyyasx cyllecTByeT oblwasa npak-
TUKa NpUMEeHeHWs BHYTpuUnabopaTopHbiX 006pasLoB, MMEKLWMX MNoaXoasaLMe XapakTepUcTUKN.

8.5 UcnbiTaHuna

[nsa namepeHns ¢ noMoLlbio PO-cnekTtpomeTpa Heobxogumo nomecTutb pabovyto yacts obpasua B npa-
BWMbHOE nonoxexue. MNpyn HeoBXxogMMOCTH YCTaHOBUTL Heobxoaumyo aTMocdepy B KaMmepe CnekTpoMeTpa U
AaTb eMy BO3MOXHOCTbL CTabunuampoBaThbes.

N3mepeHuns NnpoBOAATCA, Kak MpaBuno, B BO3AyLIHON aTtMocdepe. OgHako ecnu BO3HWKHET Heobxoau-
MOCTb M3MEpPEeHWs NEerkMx aNeMeHTOoB, Takmx Kak S, Al n T. 4., Takne namepeHns nydle BCEero NpoBoguTh B
BaKyyMHOW UINu renveson cpee.

Ansa namepeHus paboven 4actu obpasua Heobxoanmo cobpaTk 4OCTATOMHOE KONMUYECTBO PEHTIEHOB-
CKOro oTcyera Anf OOCTUXEHUS CTAaTUCTUYECKON MOTrPellHOCTU OTCYETA HIKe 3aJaHHON BEeNIMYMHBI OTHOCU-
TenbHOro CTaH4aPTHOrO OTKIOHEHWUs ANA M3MepeHus nosTopsieMocT (cM. 8.4). HacTpoiikn P®-cnekTpomeTpa
Ans aHanu3a obpasua JomKHb! ObiTb MOEHTUYHBIMW HACTPOMKaM KanubpoBKy.

8.6 Kannbposka

KanubpoBka aHanMTU4YecKoro MeToga AOMKHA NPOM3BOAWTLCS C YH4ETOM MaTpU4HbIX 3P EKTOB 1 opy-
rMx haKTOpPOB, BNMAKLLMX Ha onpeaeneHne MHTEHCUBHOCTY hryopecLeHTHOro uanydenusa. CnMcok Takux ad-
heKkToB npueeaeH B A.2, npunoxeHue A.

B POA nmMmelTCcs ABE OCHOBHLIE OMUMKA KAannbpoBKX:

- MeTog KanubpoBKM OCHOBHLIX MapamMeTpoB, MPU KOTOPOM B KayecTBe KanubpaHToOB MCMONb3yHTCsH
UYMCTLIE BMEMEHTbI U YMCTbIE COBOWHEHWUS, UMW 3TaNoHHbIE MaTtepvansl ¢ TOYHO OnpenereHHbIM COCTaBOM
MaTpuUbl, NpeacTaBnAlLIMe Kax bl U3MepaeMblii MaTepuan;

- aMnMpu4yeckas (TpaguUMOHHasA) kKanvbpoBka ¢ MCNOMb30BaHWEM MOLENW, OCHOBAaHHOM Ha Koaddu-
LMeHTax BMUAHUSA, BbIBEAEHHbIX C MOMOLLLID 3MNUPUYECKUX AaHHbIX M3 Habopa KannmbpaHToB, aHANOTMYHbIX
HEW3BECTHbIM BEMWYUHAM, UMK C MOMOLLBI METOOa OCHOBHbIX NapamMeTpoB.

Mpu BbIGOpPE OOCTYMHBLIX OMNUMIA KanWBpPOBKM B NpOrpaMMHOM oBecrneyeHm onepauuoHHON CUCTEMEI
Heo6xoOouMO criefoBaTh PYyKOBOACTBY NPOU3BOOUTENS.

MpoBedeHWe N1 HenpoBeaeHWe KanMbpoBKM Nonb3oBaTeneM 3aBucuT oT npubopa. MHorue cepuiiHblie
npubopbl NpodakTca yXe B ONTUMU3MPOBAHHOM WM KannbpoBaHHOM COCTOSIHWWM C MpeaBapuTernbHOM HacT-
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pPOVKOWM Ha COOTBETCTBYHLLYH 0bnacTb npumMeHeHus. Takve npubopbl He TpebyoT KanmbpoBKM CO CTOPOHBI
nepcoHana naboparopumn.

Buibop kanubpaHTOB 2aBUCKUT OT BbiGOpa KanubpoBoYHOW mModenwu. [ns SMAUPUYECKUX OMNUUIA Kanu-
OpaHThl JOMKHEI BbITh MOXOXKMMKW HA COCTAB MaTpULbl aHaNU3npyeMbIX MaTeprUarnos.

MWHMManbHOE KOnWYecTBO KanvBpaHTOB ANs 3MMNUPUYECKOro MeToda pasHsieTca 2 (n + 2), roe
n = Konu4yecTBo aHanuToB. Ecnu mcnonb3yerca Habop KanubpaHToB, KOHUEHTpaUWs 3MeMeHTOB LOMkKHa
OXBaTbIBaTb AMAMNA30H 3HAYeHWUW KOHUEHTpaUWuW, oxunaaemon B obpasue. [Npn 3ToM gaHHble KOHLEeHTpaLumm
OOMKHbl M3MEHATHCS HE3aBMCUMO Apyr oT apyra. Ecnv kannbpoBka pacnpocTpaHsieTcsl Ha HeCKOmNbKo ane-
MEHTOB B LUMPOKOM [Mana3oHe KOHUEeHTpauui, MoxeT NoTpeboBaTbcs BomnbLIOe KONMYECTBO KanMBpoBOYHBIX
obpasuos..

MeTon, kanubpoBKM OCHOBHbLIX MNapaMeTpPOB MOXET CYLIeCTBEHHO YMEHbLLUWTL YUCIO KanubpoBOYHbLIX
ob6pasuoB. C NOMOLLBIO NPOrpaMMbl OCHOBHbLIX NapaMeTPoOB NOJfb30BaTeNb MOXET NPOM3BECTW KanubpoBKy
YYBCTBUTEMbLHOCTU KaXOOro 3remMeHTa C MCMofb30BaHMEM YUCTbIX 3MEMEHTOB M coednHeHun. B kayvecTtse
anbTepHaTMBLl YNCTBIM KanubpaHTam nporpamMmMmHoe obecnevyeHne no3BossieT NonbL30BaTento MCNonb30BaTh
HebonbLUOEe KOMUYECTBO 3TANOHHBIX MaTepuanos, 6onblle Noxoxux Ha obpaaubl. [ns pacluMpeHUs BO3IMOX-
HOCTeR MeToda MOXHO MCMNOMbL30BaTh PACCEAHHOE U3NYYEHUe A5 KOMNEeHcaLuy onpeaeneHHoro MaTpMyHoro
BNUAHWA unKn Mmopdonoruyeckux acdpdgekTos obpasua.

9 PacueThbl

B pamkax JaHHOro MeTofa KOHTPOMsA no Mepe Heo6xoaMMOoCTH NPOBOASITCA CreayoLne pacyeTbl:

a) CoBpemeHHble npubopbl obecne4ynBaloT, Kak NpaBuno, aBTOMaTWYecKkue pacyeTbl C MOMOLLbH
nporpammMHoro obecneveHnss onepaumoHHON CUCTEMbI CrekTpomeTpa. Ecnu pacyeTsl JOMKHbI NPOM3BOANTb-
CHl B PYYHOM pEXMME, B pabounx MHCTPYKUKAX K METOAY UCMNbITAHUIK HeoBXoQuMMO yKasaTbk COOTBETCTRYHOLLIME
anropuTMel U BCce HeobxoauMble napaMeTpbl. Pe3ynsTaThl JOMKHbLI pacCUMTBIBATLCA AN KaXA0ro aHanura B
MacCOBbIX NpoLeHTax B KaxaoM obpasue ¢ MCnonbL30BaHWEM KanvbpoBoYHOW Modenu, paspaboTaHHon ons
Tuna obpasLo..

b) Ecnu paboyas yactb obpasua noarotoerneHa MeTodoM pasbaBneHus, pacydeT pesynbtaTta LOoMmKeH
NPOM3BOANTLCS HA OCHOBE MCXOAHOrO MCMbITaTenbHoro obpasya ¢ NoMoLLbl0 COOTBETCTBYOLWEro Koadduum-
eHTa pa3baeneHus.

[Mpy 3TOM pacyeT NOrPeLIHOCTM pPe3ynLTaToB NPOWU3BOAUTCH C UCMNOMNBL30BaHWEM OOHOTO U3 CreayLnX
METOZOB C NOCMNeaYHLIUM CPaBHEHWEM MOMYYEHHOr0 PE3yNLTaTa C MAakCUMarnbHO pa3peLUleHHON KOHLEHTpa-
Luven aHanuTa B martepuarne.

c) MNpegnoyvTUTenbHbI METOR 3akntoyaeTcs B CO34aHMm GanaHca HeonpeneneHHOCTWM LA KaKAoW
kKanubpoBKW, BHEOPEHHOW B MeTod WChblTaHuiA. banaHc HeonpeneneHHOCTW AOfXeH COOTBEeTCTBOBATb
ISO/IEC Guide 98-1. PaclunpeHHasi oueHka HeonpeaeneHHOCTW BhIpaXKaeTCca Ha YPOBHE AOBEPUTENLHOCTH,
pasHoi 95 %.

B obuiem crnyvae norpelHocTe NpeacTaBnseT coDOM HEKYH) KpaTHYH BeNUYMHY CTaHOapTHOIO OTKIO-
HEHWS1 MOBTOPAEMOCTW OIS HEeCKONbKMX oueHOK. B onpegeneHHbix ycrnosusx P®-uamepeHns moryT ObiTb
Ype3Bbl4aHO TOYHbIMK, obecneyrBas pacHeTHYK HeonpeaeneHHOCTb, KOTOpasi MOXET OKa3aTbCs CITULLKOM
Marnon Ons oxBaTa BCeX UCTOMHWKOB MOrPEeLIHOCTW. TaKoW MOAXOA WrHOPWMPYeT BO3OEeWCTBUSA KanubpaHToB,
MaTeMaTUYeCKyl MOLEMb, UCMONb3yeMyo ONs MOCTPOEHMS KanubpoBOYHOW KPUMBOW, a Takke MoTeHuuanb-
Hble BO3MOXHOCTU BBefeHWs ownbkn Ha ctagum noarotoeku obpasua. bonee Toro, onpegeneHve banaHca
HeoNpeaeneHHOCTH BbIXOOMT 332 paMKW HACTOSLLEro cTaHaapTa.

d) OaHHbI MeToq NpU3HAET, YTO BbIMOMIHEHWE NpaBunbHOro 6anaHca HeonpeaeneHHOCTH AN Kaxaoro
aHanuTa j, OLUeHK/ pacluMpeHHoi HeonpeaeneHHocTy U, BkoYaoLlero KoadguuueHT 6e30nacHoCTyH, KOTOo-
pbIA 4OMKeH ObiTh OOMbLIMM UNW paBHbLIM NpegnonaraeMoi BeNMYMHe pacluMpeHHon HeonpeaeneHHocTH 4ns
KaXJoro aHanuta j Ha YpOBHE MaKCUMarkHO OOMNYCTUMOWM KOHLEHTPALUWUMW, MOXET OKa3aTbCs HEenpakTUYHbLIM
UINM HEBO3MOXHbLIM. Ha npakTuvke Takoe NpeanonoXeHWe MOXET HaWTW NMpUMEHEHWe ONnS onpenerneHus no-
BEPUTENBLHOIO MHTEPBana B 0bnacty BenNuYMHbl MakCMManbHO paspeLleHHON KOHLEHTPAaLMK, KOTOpas MOXeT
MCMNOMb30BaTbCA AN MPUHATHA pelleHnst OTHOCUTeSIbHO HeobX04MMOCTH NPOBeAeHUS OOMNOMHUTENbHbBIX MC-
neiTaHKMid. TpeboBaHWa K koadhduumMeHTy 6e30NacHOCTH M PYKOBOACTBO Mo ero Beibopy nogpobHo ycTaHoBne-
Hbl B A.3 npunoxeHus A.
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10 Npeun3noHHOCTb

10.1 O6wana nudopmaums

MogpobHele nToroBble pe3ynsTaThl MeXAYHapOoOHbIX MeXnabopaTopHbIX CPaBHUTENBHbLIX UCMLITAHWA 2
n4 (11IS2 v 11S4) pna kaxgoro BelecTsa U Matepuana, M3MepeHHbIX ¢ oMol POA, npueegeHsl B Tabnuuax
oT A.3 mo A.7 (cMm. npunoxeHue A). Tonbko JaHHble pe3ynbTaThl MOryT MCMOMb30BaTLCA Kak OCHOBa ANSA Bbl-
BOAa MobbIX 3aKMoYeHnin No NoBoay 3hPeKTMBHOCTH MCMOMNb3YyeMoro MeToga KOHTPOns.

Ha ocHoBaHwu pe3ynsTaToB, NpUBeAeHHbIX B Tabnuuax, u aHanvsa aHHbIX MexnabopaTopHbeIX CpaBHU-
TenbHbIX UCNBITAHUA MOXHO BbIBECTU CriedyoLme obline 3aknyeHus.

a) OueHkKa pe3ynLTaToB W Ka4ecTBa MeTo4a UCMbITaHUI MoXeT BbiTb TONBKO YacTUYHOW BBUAY Aeduum-
Ta cepTUdMLIMPOBaHHbIX cTaHAapTHeIX 0bpasuyoe (CRM) 1 HeBO3MOXHOCTW oXBaTa BCex Heobxogumblx Ava-
NMasoHOB KOHLUEHTpauUui 1 TMNOB Marepuarnos.

b) Tak kak konuyecTeo gocTynHbix CRM orpaHnyeHo, He Bce nabopaTopumn NPOBOAAT UCNbITAHUSA BCEX
0bpa3LoB; COOTBETCTBEHHO pe3ynbTaThl He Bceraa MoryT NogBEpratbCA NMPAMOMY CPaBHEHMIO.

c) AHanws obpasLoB NPOBOAUIICS B COCTOSHUM NOMyYeHus, T.e. NoAroToBka obpasLos He NpoBoAKNNACh.

d) 3HaveHusa ToyHoCTW, coobLUeHHbIe MHANBKMAYaNbHBIMU NabopaTopuamMun Ons OoTAenbHbIX pesynbra-
TOB, BbINKW, Kak NpaBUmo, HAMHOTO MeHbLue 5%-HOro OTHOCUTENBHOrO CTaH4apTHOro oTknoHeHusa (RSD).

e) Yuacteywme nabopartopun MCNonb3oBanu pasHblie MeTofbl KannbpoBKW, BKNOYas aIMNMpUYeckue,
KOMMNTOHOBCKWE HOPMUPOBAaHHbIE, @ TakKe MeToAbl, OCHOBAHHbIE HA OCHOBHbIX NapameTpax.

f) TpebyeTca ganbHenwee N3y4eHne n UCMbliTaHWe KavecTBa MCNonb3yemMoro MeTofa B paMkax Mexna-
BopaTopHeIX McCnegoBaHni.

10.2 CBuHeL

CpenHsisi cymmapHas norpelHocTs uaMmepeHuid Pb B nonumepax ¢ koHueHTpauuen Boiwe 100 mr/kr
Bbina meHee £ 13 % B OTHOCUTENBLHOM MCHUCAI@HWW, @ CMy4YanHas NorpewHocTs beina meHee £ 19 % B OTHO-
cUTEnbHOM KMcumcneHun. MNpu koHueHTpauun Pb 10 mr/kr cymmapHas 1 cnydanHasi MorpeLHocT cocTaBumm
+ 30 % n + 70 % B OTHOCUTENBEHOM WCHWCINEHWM COOTBETCTBEHHO. B aniMunHMeBbIX cnnaBax cymMMapHasi v
cnydYainHas norpewHocT coctasunu meHee + 10 % v £ 25 % B OTHOCUMTENBLHOM UCYUCNIEHUM COOTBETCTBEHHO.
KoHueHTpauus Pb B paamepe 174 mr/kr B cnnaBax Ha OCHOBaHWM oroBa fana pesynesratsl oT 60 go 380 mr/kr.
[Mpu aTtom He Bbina obHapyxeHa KoHUeHTpauua cBuHua 30 Mr/kr B NermpoBaHHON cTanu.

Pesynbtathl Ang namensyeHHbIX nedatHbix nnat ([111) ykasbiBaloT Ha BO3MOXHYH HEOOHOPOOHOCTL Ma-
Tepvana Kak UCTOYHMKA BOoMbLION CYMMapHON 1M CNyYanHON NOrpeLlHOCTM pe3ynbTaToB.

10.3 PtyTb

CpepgHsAs cymmapHas norpelHocTs M3MepeHuin Hg B monvMepax ¢ KoHueHTpauuen 1000 mr/kr wnw
Hwke Bbina meHee + 10 % B OTHOCMTENBHOM MCHUCTIEHWM, @ CNyYanHasa NorpeLwlHocTb bbuina MmeHee = 25 % B
OTHOCWUTENBHOM UCHUCAEHUK. VICAbITaHWSA CNaBoB Ha NPUCYTCTBUE PTYTU HE NPOBOAWIIUCE.

10.4 Kapmun

CpepgHss cymmapHas norpewHocTb namepenuin Cd B nonumepax ¢ koHueHTpauuein 100 mr/kr unu Bbiwe
coctaeuna = 10 %, a cny4aiHas norpewHocTs Obina MeHee + 15 % B OTHOCHTENbHOM MUcHUcneHuu. Mpu KoH-
ueHTpaymmn 20 mr/kr Cd cymmapHasa norpellHocTb nameHsanack B guanasoHe ot = 10 % go + 50 %, a cnyyan-
Has NorpeLIHoCcTb M3MeHANnack B auanasoHe oT + 20 % no +100 % B oTHOCUTENBLHOM McYucneHun. B cnnaeax
Ha OCHOBe ONOBa HW O04HWMM NpnbBopomM He Bbino 0BHapyXeHo Kaamusa ¢ KoHUeHTpauuen 3,3 mMr/kr

10.5 Xpom

CpenHss cymmapHas norpelHocTs uamepeHun Cr B nonvmepax ¢ koHueHTpauuen 115 mr/kr unm Hmke
Buina meHee 17 %, a cnyJyaliHas norpewHocTs paBHsAnack npumepHo + 30 % B OTHOCUTENBHOM UCYUCIIEHUU.
Ina aHanoruyHol koHueHTpauun Cr B cTekne cyMMapHas 1 criyyaiiHas MorpeLHocTy onpegeneHus cogep-
»aHua obuero xpoma bbinu meHee + 20 % 1 35 % B OTHOCUTENbHOM WMCYMCIIEHUU COOTBETCTBEHHO. B anto-
MWHMWEBbIX cnnaBax ¢ koHueHTpauuein Cr 1100 mr/kr Cr cymmapHasa v cny4aiHas norpewHoCTU CocTaBuim
+ 10 % 1 MeHee + 41 % B OTHOCUTENbHOM WCYUCINEHWUM COOTBETCTBEHHO.
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10.6 Bpom

Mcxona 3 CRM cpenHsis cymmapHasi norpelwHocTs uaMmepeHuin 6poma (Br) B nonvmepax ¢ KOHUEH-
Tpaumern 1000 mr/kr unu HWxe Bbina meHee = 10 % B OTHOCUTEMBLHOM WCHWCINEHWW, @ ClyYanHas norpeLu-
HOCTb Obina meHee * 13 % B OTHOCUTENbHOM MCYUCIEHUN. [TpK NOBbLILEHWUN KOHUEHTpauun bpoma Ha 10 %
CymMMapHasi norpelwHocTb 6bina meHee * 25 %, a cnyvaiHasa NorpelHocTb cocTaBuna npumepHo + 30 % B
OTHOCWUTENBHOM McuucreHnn. [laHHble (nocnegHwe pesynbTaThl) OTpaKakT HECOOTBETCTBME IMMMPUYECKUX
KannbpoBOK ANs BbICOKMX KOHUeHTpauuin Bpoma. OHM Takke nogTBepxaarT akT TOro, YTo onTUManbHas
KannbpoBKa MHCTPYMEHTa ANA HU3KUX KoHUeHTpauun aHanutoB (ot O mr/kr go 1500 mr/kr) He obecneyvBaeT
OOCTaTOYHOM TOYHOCTW ANA KOHLEHTpaLUMA, YBENUYEHHbLIX HA OOWH WX ABa Nopsaaka BENUYKMH. TeM He MeHee
BCE MHCTPYMEHTHI, NpegHa3HavyeHHble Ans aHanuaa Br ¢ koHueHTpauven 6onee 1000 mr/kr, cunTaroTca Heco-
OTBETCTBYIOLLUMMU.

B obulem cymmapHas u cnyvaiHasl norpeluHocTy aHanuaa aAng Bcex Nty aNeMeHTOB COCTaBUNu MeHee
+ 20 % B OTHOCMTENBLHOM WMCYMCNEHUN ANA KoHUeHTpauui Bbiwe 100 mr/kr B nonumepax v antoMUHUEBbIX
cnnaeax.

10.7 nOBTOPHEMOCTb, yCTaHOBNeHHasa OonA nATU UCNbITYeMbIX BelWleCcTB B 3aBUCUMOCTHU
OT UCnbiTyemMoro Mmatepuana

10.7.1 O6wan nHcpopmauusa

Korga zHaveHust OByX HE3aBUCUMbIX PE3YyNbTaTOB OAHOrO UCTbITAHWS, NONYyYeHHbIe C UCNONb30BaHMEM
OQHOM0 MeToAa Ha MAEHTUYHOM UCTBITYEMOM MaTtepuane B OgHOW W TON Xe nabopaTtopun OOHWM U TEM Xe
onepaTopoM C MCNONb30BaHWEM TOro e 0bopyaoBaHWs B TEHEHUE KOPOTKOro NPOMEXYTKa BpeMEeHU, nexar
B Npegenax CpeaHuX 3HavYeHn, MpUBEeAEHHbIX HKe, abcontoTHas pasHuua Mexay ABYMS MONyYeHHbIMW pe-
3ynbratamu UchnbiTaHuid He BydeT npeBbilwarts Npeaen NoBTOPSEeMOCTH F, NMOMYyYeHHbIA NyTeM NMHEeNHON WH-
Tepnonauun, 6onee Yem B 5 % cnyvaes.

10.7.2 MaTepuan: ABS (akpunoHuTpun 6yTagueH cTupon) B BUAE rpaHyn Uiuv TOHKUX NACTOB

MapameTp | Martepuan
CopepxaHne 6poma, Mr/kr 25 938 116800 118400
r, mr/kr 2.5 44,54 9093 11876
Copep:kaHue kagMmus, Mr/kr 10 94 100 183
r, Mr/Kr 5 19 7.3 14,25
CopepaHue xpoma, Mr/kr 16 47 100 944
r, Mr/kr 4,92 6,95 68 127
CogepaHue pTyTH, Mr/Kr 33 63 100 942
r, Mr/Kr 3,56 3,47 17 72
CopepaHue CBUHLA, Mr/Kr 15,7 100 954,3 945
r, Mr/kr 1,96 18 35,66 192

10.7.3 MaTtepuan: PE (HU3KONNOTHLIA NONW3TUIEH) B BUAE rpaHyn

MapameTp Marepwan
CopepxaHue 6poma, Mr/Kr 96 98 770 808
f, Mr/Kr 5,46 12 11,32 42
CopepxaHue kagmusi, Mr/kr 19,6 22 137 141
r, mr/kr 3,42 8 5,6 33
CopepxKaHue xpoma, Mr/kr 18 20 100 115
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OkoHYaHue mabnuubsl

Mapametp Matepuan
I, Mr/xr 7 9,63 28 25
CopepaHune pTyTu, Mr/kr 5 o) 24 25
r, Mr/kr 0,81 2 0 11
CogepxaHue cBUHLUA, Mr/Kr 14 14 98 108
r, Mr/kr 1,02 4 3.23 16

10.7.4 Matepuan: PC/ABS (Monukap6oHat/akpynoHuTpun GyTagueH cTUpon) B BUge rpaHyn

Mapametp | Matepunan
Copnep:xaHne Gpoma, Mr/Kr 800 2400
r, Mr/kr 30 100

10.7.5 Matepuan: HIPS (Yaaponpo4Hblii nonucTupon)

Mapametp | Matepuan
CopepxaHue Gpoma, Mr/kr 99138 100050
r, Mr/kr 20766 12629

10.7.6 Matepuan: PVC (MonuBuHWNxnopwua) B BUAge rpaHyn

ConepxaHue pTyTH, Mr/kr 390—665

r, Mr/kr 67

10.7.7 Matepuan: lNonvoneduH B BUAE rpaHyn

CopepxaHue pTyTh, Mr/kr 380—640

r, Mr/Kkr 16

10.7.8 Matepuan: XpycTtanbHoe CTEKNo

CopepxaHue pTyTu, Mr/kr 240000

r, Mrfgr 12070

10.7.9 Marepuan: Ctekno

CopoepxaHue xpoma, Mr/kr 94

r, Mrfkr "

10.7.10 Matepuan: Npunon, He cogepkaw il pTyTh, CTPYKKa

CopepxaHue pTyTy, Mr/kr 174

r, Mr/Kr 39
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10.7.11 MaTtepuan: Cnnas Al-Si, cTpyxka

CopepxaHue pTyTi, Mr/kr 930
r, MI/Kr 204
CopepxaHue xpoma, Mr/kr 1100
r, mrfxr 242

10.7.12 MaTepuan: ANtOMMHWEBBIW NUTENHbIN CNNaB, CTPYXKa

CopepxaHue pTyTi, Mr/kr 190
r, mr/kr 60
CopepxaHue xpoma, Mr/kr 130
r, Mr/xr 40

10.7.13 MaTtepuan: PCB — lMeyvaTHas nnaTta, uamenb4eHHas 0o 4acTtuy MeHee 250 MKM

CopepxaHue pTyTi, Mr/kr 23000
r, mr/kr 2562

10.8 BOC"pOM3BOﬂHMOCTb, yCTaHOBNeHHasda AnA nNdTu UCNbiTyeMbiX BelWleCTB B 3aBUCUMOCTH
OT UCMNbITYEMOIro MaTepuana

10.8.1 O6wan uHcpopmayun

Korga 3HadeHWs OByX OTOEeNbHbIX Pe3ynbTaToB UCMbITAHWA, MOMYYEHHbIE C WMCMNOMb30BaHUEM OAHOro
MeTOo[a Ha UOEeHTUYHOM MCNBITYEMOM MaTtepuare B pasHbix NnabopaTopusix pasHbiMK OneparopamMu ¢ UCMornb-
30BaHWeM pasnuuHoro obopynoBaHWs, nexart B Nnpefenax 3HadeHwuin, NpuBeneHHLIX HUXe, abconTHas pas-
HULa Mexay OByMA pe3ynsTataMu He ByaeT npeBblllaTe Npefen BOCNpou3BOAMMOCTY R, NONy4YeHHbIA NyTeM
NUHERHOWN MHTepnonauuu, bonee Yem B 5 % cnydaes.

10.8.2 MaTtepuan: ABS (akpunoHuTpun 6yTagueH cTUporn) B BUAE rpaHysl UM TOHKUX NIMCTOB

MapameTp | Marepwan

CopepxaHue 6poma, Mr/Kr 25 938 116800 118400

r, Mr/kr 20,53 203,74 83409 94258
Copep:kaHue kagmus, Mr/kr 10 94 100 183
r, Mr/kr 6 83 53,32 41,57
CoaepxaHue xpoma, Mr/kr 16 47 100 944
r, Mr/kr 10,06 25,69 120 405
CopepxaHue pTyTH, Mr/kr 33 63 100 942
r, Mr/kr 15,06 27,23 44 314
CopgepaHve CBUHUA, Mr/Kr 15,7 100 954,3 945
r, Mr/kr 6,25 56 284,76 475
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10.8.3 Matepuan: PE (HM3KONNOTHbLIA NONW3TUINEH) B BUAE rpaHyn

MNapameTtp |

Martepuan

CopepxaHue Bpoma, mr/kr 96 98 770 808
r, Mrikr 5,62 40 340
CopfepxaHue kaamusa, Mr/kr 19,6 22 137 141
r, Mrfkr 9,34 13 — 57
CopepxaHue xpoMma, Mr/kr 18 20 100 115
r, Mr/kr 15 10,64 — 80
CopepaHune pTyTH, Mr/Kkr 5 5 24 25
r, Mr/kr 0,69 4 14
CopgepaHve CBUHUA, Mr/Kr 14 14 98 108
r, Mrikr 5,08 28 59

10.8.4 Marepuan: PC/ABS (MNonukap6oHaTt/akpunoHuTpun ByTaaueH ctupon) B BUAE rpaHyn

Mapametp |

Matepuan
CogepxxaHue Bpoma, Mr/kr 800 2400
r, MI/Kr 253 1309
10.8.5 Matepuan: HIPS (Yaaponpo4Hblii nonuctupon)
Mapametp | Matepuan
CogepxxaHne Bpoma, mMr/kr 99138 100050
r, mr/kr 106216 102804

10.8.6 Matepuan: PVC (MonuBuHMnxnopua) B BUAE rpaHyn

CopoepxaHue pTyTH, Mr/kr 390—665
r, Mr/kr 443
10.8.7 Marepuan: NonuonedunH B BUAe rpaHyn
CogpepxxaHue pTyTv, Mr/kr 380—640
r, Mr/kr 209
10.8.8 Marepuan: XpycTanbHoe CTeKno
CopepxaHue pTyTH, Mr/kr 240000
r, Mr/kr 182314
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10.8.9 MaTtepuan: Ctekno

CopepxaHue xpoma, mMr/kr 94

r, Mr/Kr 83

10.8.10 MaTepuan: MNpuno#, He cogepXallui pTYyTh, B BUOE CTPYXKK

CopgepxaHue pTyTu, Mr/kr 174

r, Mr/kr 155

10.8.11 MaTtepuan: CnnaB Al-Si B BUge CTPYXKK

CopepxaHue pTyTi, Mr/kr 930
r, mrfxr 790
CopepxaHue xpoma, mr/kr 1100
F, MI/KT 1963

10.8.12 MaTtepuan: AnoMUHUEBLIN NUTENHLIA CNNaB B BUAE CTPYXKU

CopgepxaHue pTyTH, Mr/kr 190
£, MI/KT 153
CopepxaHue xpoma, Mr/kr 130
r, mrfxr 107

10.8.13 MaTtepuan: PCB — lMeyaTHasa nnarta, uamenbyeHHas 4o 4yactuy meHee 250 MKM

CopepxaHue pTyTi, Mr/kr 23000
r, MI/Kr 14173

11 KoHTponb KavyecTBa
11.1 TouHOCTb KanUGpPoOBKK

Ons nogTeepXAeHUs TOYHOCTU KanuBpoBKM HeOBX0AUMO BbINOMHUTL CriedyLlmne onepaumu:

a) YTtobbl NoATEEPAWUTE TOYHOCTL KaXO0i KanubpoBkM, HeOBX0AUMO NpoaHanuM3npoBaTbh OOWH UM He-
CKOMbKO 3TarnoHHbLIX MaTepuanos, NpeacTaBnaoWmnX Kaxabiii MaTepuarn, UCnonb3yemblii B Xo4e peanuaauum
OaHHOrO MeToda MCMbiTaHW. YPOBHW KOHLUEHTPauuK aHanuTa B 3TanoHHbIX mMarepuvanax OOMKHbl ObiTh B
npegenax oOgHOro nopsaka Benu4YMHbl MakCMManbHO paspelleHHblX 3Ha4YeHnin ona aHanura B matepuane. B
WaeanbHOM BapuaHTe 3TanoHHble MaTepuanbl AOMKHbI BbiTh OOCTYMHBIMU B Mpedenax MakcumarnbHO pas-
PELIEHHbIX 3HAYEHWUN.

b) PesynetaTbl U3MEpPEHWUA 3TanOHHbLIX Matepuanos HeobXoouMO paccyMTaTh U BblpasuTb COMMAacHo
pasgeny 9, Bkno4asa oUeHKy HeonpegeneHHoCTy.

c) MpUMeHATL UCTbITaHUS CO CMELLEHHbLIMU NapaMeTpamMu K pesynsratam U NoATBePKAEHHbLIM UK KOH-
TPOMbHLIM 3HAYEHUAM, MPUCBOEHHbLIM 3TanoHHbLIM MaTepuanam. Mpy 3ToM Takue UCMbITaHNSA AOMKHbI YYUThI-
BaTb HeoNnpeaeneHHOCTb MPUCBOEHHBLIX 3HAYEHWIA,

WHCTpYKLMKM MO NpoBeOeHUIo NMPOBEPKM CUCTEMATUYECKOW OLIUBKM MOXHO HaWTU B HauMOHaNnbHOM WH-
CTUTYTE CTaHAApTOB M TexHonoruu B [10] MK aHanormyHbiX JOKYMEHTaX.

d) Mpu obHapyxeHMM oWKnbBKN KanubpoBKy HeoBX0aVMO OTKOPPEKTMPOBATL, @ OLIeHKY NOBTOPUTL.
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11.2 KoHTponbHbIe 06pa3ubl

MoaroToBKa M UCMOMb30BaHNe KOHTPOMbHLIX 06pa3sL0B NPOM3BOAMTCA CNeayoLLrM 06pasom:

a) BbibpaTk BenuymHy cTabunsHoro matepuana B Ka4ecTBe KOHTPOMbLHOro o6pasua Ans Kawaon Kkanu-
BpoBKW.

HenatenbHo, 4To6bI AaHHbIM 0bpasey ObiN TBepAbIM MaTepuanomM B popmMe gucka (Opuketa/rpaHynbl).

b) MogrotoBuTh pabouyo YacTe KOHTPOMLHOTO o6pa3sla M NOABEPTHYThL €€ UCMLITaHUKO C UCMOMb30Ba-
HUEeM KaxXgoW 13 nogTBepXKaeHHbIX Kanmbpoeok. 3To HeobxoanmMo NpofenaTts He MeHee YeTeipex pa3. Cneay-
eT paccyunTaTh CpeadHee 1 CTaH4apTHOe OTKMOHEHUs U MCNoNb30BaTh NOoMyYeHHbIe 3HaYeHus Ans NocTpoeHus
KOHTPOIMLHOM KapTbl ANA KaK40ro aHanvTa B Kaxaon kannbpoeke. KOHTponbHbIe o6pasubl MOryT co3gaBaThb-
ca nabopaTtopHeIM NepcoHanom. HekoTopblie M3roToBUTENKM NPUBOPOB NMpUMaratT KOHTPOnbHele 0Bpasubl K
cBoeMy 060pyooBaHuID.

c) Mpu cobnogeHnn coOTBETCTBYIOLLMX BpEMEHHBIX MHTEPBANOB crieqyeT NpUroToBUTL pabouyto yacTb
KOHTpOnbHOro oGpasua 1 NpoBecTH ee WUCMbITaHWe C UCMOMb30BaHNEM KaxaoW U3 KannbpoBOoK, BHEAPEHHbIX
B MeToa UcnbiTaHuin. CneayeT cpaBHWUTL pe3ynbTathl ¢ NpedenbHbIMW 3HAa4YeHUAMKU KOHTPOMbLHON KapTbl. Ecnn
nomnyyeHHble pesynbTaThl HApYLWAaT NPUHATLIE NpaBMna KOHTPOS, crieayeT OTKOPPeKTUPOBaTbL MeTodb! MC-
MbITAHWNA, YCTPaHUTL Npobnemy v NpoBECTW UCMbITaHWe C UCMNOMb30BAHMEM HOBOTO KOHTPOMLHOro obpasua.

12 CneuunaneHbIe cnyyau

TOYHOCTL, ONMCaHHas 4NA aHHOTO MeTo4a UCMbITaHWA, MOXKET OblTe HE JOCTUIHYTa B CNeayloLwmX cny-
yasx:

a) obpasubl HeNnnockMe UnNu HegocTaTouHO BonbluMe ANS AaHHON U3MEepPUTENbHOW anepTypbl CNekTpo-
MeTpa;

b) ToOHKMe unu MHorocnoiHble obpasybl;

C) HeogHopogHbie 06pasLbl.

13 MNpoTokon ucnbITaHUK

PesynbraTel MCNbITAHWA, NMPOBEAEHHEIX Ha aHanWanpyemMom mMartepuane, A0MKHbl ObiTb OTpaKeHbl B
NPOTOKOMEe UCMbITaHUA, KOTOPLIA JOMKEH cogepxaTb criedylolne ceegeHns:

- MHGOpMaLUKo, HeoOXoAMMYK ANA OAHO3HAYHOW naeHTUUKaL MM nenbiTyemoro obpasua;

- [ary, BpeMs U MecTo NpPOBEeAeHUs1 UCTIbITaHWU;

- CCbINKy Ha HacToswwn ctaHgapt (IEC 62321-3-1);

- MPUMEHSIEMYH0 NMPOLEAYPY UCMbITaHWN;

- pesynsTaTthl UCNbITAHWMA U HEOMPEAENEHHOCTb, YCTAaHOBMEHHYO ANs KAXA0ro aHanuTa;

- niobble OTCTYNNEHUs OT YCTAHOBNEHHOW NpoLUeayphl;

- niobble OTKNOHEHWA, BOZHUKLLUME NPU NPOBEAEHWUN UCNbITAHWA.
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MpunoxeHune A
(cnpaBo4Hoe)

MpakTuyeckoe NpUMeHeHUe CKPUHUHIa MeTOOOM peHTreHodnyopecueHTHoro aHanusa (P®A)
W npegcTtaBneHue pes3ynbLTaToB

A.1 BBogHoe 3amevyaHune

B gaHHOM npunoxeHun npuBoguTcs oblian nHgopMaLuus, KoTopas npusBaHa NoMoYb B OBNageHWM NPakTU4ecku-
MW HaBbIKaMW UCMONB30BaHWA METOAA, yKasaHHoro Belwe. K npubopaM HEKOTOPbIX M3rOTOBUTENEW MOXKET npunaratscs
onucaHue ctaHgapTHow paboyen npouegypbl (SOP). CobniogeHne AaHHbIX pekoMeHOaUnia MOMOXET onepaTopy A40CTUYb
OMNTUMAankEHOro Ka4ecTBa aHanMTUYECKUX PE3yNETaToB.

A.2 MaTpuyHble U uHTepdepeHUNOHHBbIe 3P PEKTbI

B ka4ectBe obulero pykoBogcTea cneayeT OTMETUTb, YTO OrpaHu4eHUs NoNpasok Ha CNeKTpanbHY MHTepdepeH-
UMI0 M MaTpyHHBIE Bapuaunuv y pa3HbiX Matepuarnos MOryT B 3HAYMTENBHOW CTEMNEHW BMUATL Ha YYBCTBUTENBHOCTL, Mpe-
[en orpaHUYeHnsa UM TOMHOCTb KaXaoro aHanvmTta. Cneayoluii CNMCOK oxBaTbiBaeT Hanbonee obLume hakTopsbl:

a) Ha WMHTEHCMBHOCTbL XapaKTepUCTUYECKOrO W3My4YeHus anemMeHTa B obpasle HeraTMBHOE BMWAHWE OKa3biBaeT
npouecc paccesHus Bo30yKOaloLWero n3ny4yeHns, KOTOpbIi yCUNMBaeT cnekTpansHbid goH. Kpome Toro, npucyTcTByloT
elle ABa OCHOBHbIX adydekTa:

1) nornoweHue Bo3Byxaarlero nnv ryopecLeHTHOro U3Ny4YeHus aHanuToMm U ApyruMin aneMeHTaMmu (Matpu-
uen) B obpasue;

2) BTOpU4HOe BO3bOyxXaeHWe (ycureHuwe) aHanuTta gpyriumMmu aneMeHTamu B obpasue:

- Monumepbl: B NonUMepHLIX 0bpasuax BMaHWe MaTpullbl HA MHTEHCUBHOCTE XapakTepUCTUYECKOro PeHTreHoB-
CKOro M3ny4YyeHusa aHanuta npoucxoguT Ua:

- paccesHus (rmaBHbIM 0Opa3oM HEKOTEPEHTHOr0) NePBUYHOMO M3NY4YeHWsA, KOTOpPoe B BOMbLUOW CTENEHW YCUIK-
BaeT CreKTpanbHbIA (OoH;

- MOrnoweHUa ryopecUeHTHOrO M3Nny4eHns rmasHbiM obpasom xnopom (Cl) B nonusuHunxnopuge (PVC) Ta-
KMMK arnemeHTamu, kak Ca, Ti, Zn, Sn, a Tarke Br u SB, NICTOYHUKOM NPOUCXOXOEHUS KOTOPbIX ABMAKTCH 3aMednuTenu
ropeHus;

- BTOPWHHOTO BO30YXXOeHWA Takumm anemeHTamu, kak Sb, Sn u Br;

- HekoTopble BOP®-cnekTpomeTpsbl Bbicokoh MowHocTh (=500 BT) MoryT npyMBecT K U3BMEHEHWIO MOBEPXHOCTU
nonumepHoro obpasLa, OTKPLITOro BO3AENCTBUI0 PEHTIEHOBCKOM TPYOKM HA MPOTSHKEHUW ANUTENBLHOTO NEpUoaa BPEMEHM.
B Takmx cny4asx AOMmKeH MCNONb30BaTbCH HOBLIM MPUIOTOBMNEHHLIN obpa3zel.

- MeTannbl: B MeTannmMyeckux obpasLuax paccesHne NnepBUYHOIO N3Ny4YeHusa NPUCYTCTBYET, HO HE MMeeT DoMbLIoTo
3Ha4YeHuA. MaTpuyHbIn adekT BhI3bIBAETCA rMaBHbLIM 0Dpa3oM NornoleHneM U BTOPUYHEIM BO3DYXOEHWEM, 3HAYeHNS
KOTOPbIX OKa3blBaTCA pasHbiMK ANdA pasHblx MaTpyy Metannos. Crnegyrwmin Cnucok BKodaet Hanbonee TUNWYHbIE
3MNEMEHThI B Pasnv4HbIX MaTpyuax:

- Fe-cnnasebi: Fe, Cr, Ni, Nb, Mo, W;

- Al-cnnassl: Al, Mg, Si, Cu, Zn;

Cu-cnnassbl: Cu, Zn, Sn, Pb, Mn, Ni, Co;

markue npunou: Pb, Cu, Zn, Sn, Sb, Bi, Ag;
Zn-cnnaebl: Zn, Al;

aparoueHHble cnnaesl: Rh, Pd, Ag, Ir, Pt, Au, Cu, Zn;

- Apyrve meTannel, Takue Kak Ti, Mg.

- ONEeKTPOHHbIE KOMMOHEHTLI: BCce 3dpheKThl, yKazaHHbIe ONA NONMMEPOB U METANIIOB.

b) Kpome TOro, MHTEHCMBHOCTE XapakTepUCTUYECKOrO M3Ny4YeHns arnemMeHTa B obpasLe MOXEeT 3aBUCETL OT MeLla-
OLLLAX NTMHWIA OpYriX anemeHToB B oOpasue. [Ing ueneBbix 3NEMEHTOB OHWM MOTYT, Kak NpaBunno, BT cneayoLme:

- Cd: nomexun moryT Bo3HuKaTk oT Br, Pb, Sn, Ag n Sb;

- Pb: nomexu moryT Bo3HuKaTh oT Br, As, Bi;

- Hg: nomexu moryT Bo3Hukats oT Br, Pb, Bi, Au n ot Ca u Fe, ecnu oGpasel cogeput Ca u Fe B BbICOKMX KOH-
LUeHTpaumaXx;

- Cr: nomexu moryT Bo3Hukatb ot Cl;

- Br: nomexu moryT Bo3HukaTe oT Fe, Pb n Hg. Pexxe nomexu moryT Bo3HukHYyTL 0T Al, ecnu ans aHanusa Br Bel-
©paHa nuHna BrlLa.

c) BnusHne matpuyHbix achcpekToB Ha npegen obHapyxeHusa (M0O).
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Tatbnuua A.1— BnuaHue cocTaBa MaTpulbl HA Npeaenbl 0OHAPYKeHWUs HEKOTOPLIX KOHTPONMPYEMBbIX 3NIEMEHTOB

3AnemeHT/aHanut YncTbIA Nnonumep Monumep c = 2 % Sb, 6ea Br Monumep ¢ = 2 % Br, 6ea Sb
Kagmunia A ~A—2A = 2A
CeuHel B ~2B =3B

MpumeyvyaHnue 1 — Ecnn A n B aenawTca npegenamu obHapyenus ana Cd n Pb cooTBETCTBEHHO B YMCTOM
nonvMepe, Torga npegnonaraemMsie 3HavyeHWsi Npeaenoe obHapyxeHusa ans Bonee cNoXHbIX MaTpuL BblpaXKarTcs Kak
KpaTHble BenuyuHel A U B (cm. Tabnuuy A.1).

Mpumevanne 2 — WHdopmauuma B Tabnuue A.1 npyBoaMTCH TONMBKO B Ka4yecTBe obliero pykoBoACTBa; AeW-
CTBWTENbHbIE 3Ha4eHns nNpeaenoB obHapyXeHWsa ANs LeneBbiX aHanWToB ABMAAITCA cnelyndUYeckMMn 4N KaXaoro npu-
6opa 1 NCnonbL3yemMoro aHanMTUYeCcKoro yenoeus/napameTpa.

A.3 UHTepnpeTtauuna pe3ynsLTaTtoB

[nsa kaxporo aHanuTa cnegyeT NpuroToBUTL BanaHc HeonpeaeneHHOCTU C pac4eTOM paclUMpPeHHON HeonpeaeneH-
HocTu U, Beipa)eHHoW Ha BbIGpaHHOM YpOBHE AOBEPUTENLHOCTU. Vicnoneaysi 3HadeHve ana U 1 MakcumarnsHO paspeLueH-
HbIA YpOBEeHb L BelwlecTBa, cnegyeT KnaccuuuMpoBaTh Kaxablid obpa3seL Kak:

a) «HWXE MNMPEOENA» — Ecnun nokasaHua R, KONWYeCTBEHHOTO aHanusa ansa BCex aHarmroB OKasbiBalTCH HUbKe
3Ha4YeHuWit F;, paccunTaHHbIX ¢ MOMOLLBIO YpaBHeHua (A.1), pesynbtat ana obpasua senaetcs «HVDKE NMPEOENA».

P=L.-U, (A1)
roe «i» NokasbiBaeT I{a}l{,ﬂ,blﬁ aHanur.

b) «BbIWE MPEAENA» — Ecnu nokasaHusa R; KONUYECTBEHHOTO aHanusa OTAENbHbLIX aHaNUTOB OKa3biBakTCA
BbILLIE 3HAYEHWI F;, pacCcYMTaHHbIX C NOMOLLBI0 YpaBHeHWs (A.2), pesyneTtar ans obpasua sensetca « BbILWE MPEOENA».

Fi=Li+U;, (A.2)

c) «HE3ABEPLIEHHbIM» — Ecnu nokasaHus R; KONMM4YeCTBEHHOro aHanuaa oTAenbHbLIX aHanuToB B oGpaslie oka-
3bIBAOTCA MeXay 3HadeHuaMn P, n F;, pesynstat ucnbitadus sensetcs « HESABEPLUEHHbBIM» (1. e. He nossongowmm
coenatb onpefeneHHble BbiBoAbl) AnA AaHHoro obpasua.

MMpumevyanme 1 — Ecnun HopmaTuBHble TpeboBaHKUs orpaHuyMBaloT B bonblwen ctenedn HBB/PBDE un Cr(VI),
a He Br u Cr, K UcknioyeHusaM MoxXHO oTHecTu Br u Cr, onpegensieMmble ¢ nomowbio PO-cnektpometpun. Ecnu konude-
CTBEHHbIE pe3ynkTaThl AnA aneMeHToB Br u/vnu Cr npeBbiwakT npefensHble 3HavyeHus (ona Br paccuutaHHele Ha oc-
HoBe cTexmomeTpun Br B BonblwimHeTBe 0bwmx koHreHepoB PBB/PBDE), obpasey cuntaetcs «HeszaBeplleHHbIM» (T. €.
HE NPUMBOASALLMM K ONpeaeneHHbiM peadynsTatam), Aake eCNU KONMWYECTBEHHbIE pe3ynbTaThl ANA BCEX APYIMX aHanuToB
HAXOOATCH «HWKe Npeaena.

- 3HaveHve L onpenenaeTcA orpaHUYeHVAMK, KOTOPbLIE UCMOMb3YOTCH ANA OLEHKU NPUEMMIEMOCTU Martepuana B
nagenun. Ecnu ykaszaHHbli matepuan B JOMUHUPYIOLWLMX OFPaHUYEHUAX HaXxoOQUTCA B 3NEMEHTHOW hopMe, 3HaveHune L
[OOMKHO MCMONB30BaTECA HEMOCPEACTBEHHO U3 AOMWHUPYOLUMX OrpaHnYeHuin. Ecnmn ykaszaHHbIN matepmuan B JOMUHUPY-
HOLLMX OFPaHUYEHNUAX HaxoouTcs B OOpMe COeaMHEHWs, 3HavyeHne L JOMmKHO paccyMTLIBATLCA C MCMONbL30BaHNEM rpa-
BUTaLWMOHHOW NOCTOAHHOW AN 3NIEMEHTA, ONPeaensemMoro ¢ NOMOLLBH PeHTreHo(NyopecLEHTHOIO aHannaa B LieneBoM
XUMWYECKOM COEOUHEHUN.

- 3HaveHve U Bbllle NOKa3biBAaeT PaCYETHYK OLUEHKY HEONpPeaeneHHOCTH, acCOUMWMPYEMOW C PEHTreHo-
hnyopecUeHTHLIM aHanuaom Ans Kaxaoro aHanvTa, T.e. Kaxaas kKomBuHauwsa aHanuta, npoueaypa npurotoeneHus ob-
pasua, kanuMbpoBKa U CMEKTPOMETP UMEIDT pasHble 3HayeHusa U. PekomeHOaumm no pacyety HeonpeaeneHHOCTM MOXHO
HanTh B ISO/IEC Guide 98-3.

d) Ecrnn 210 HeuenecoobpasHO MMM HEBO3MOXHO BbINOMHWTE COOTBETCTBYIOWMIA GlOAXKET HeonpeaeneHHOCTH,
3Ha4YeHue pacluMpeHHOW HeonpeaeneHHocTH, U, MOXHO OUEeHUTb Kak CymMMy MOBTOPAEMOCTV HEONpPEeAeneHHOCTU aHa-
nn3atopa ¥ OTHOCUTENBbHYH HEONPEOENEHHOCTb, BLIPEKEHHYO Kak koaddumumeHT 6e3onacHocTu, paBHeiin 30 % oT Mak-
CMManbsHOro AOMyCTUMOTO 3HA4YeHWA KOHLUEHTpauuM aHanuaupyemoro Bewectsa (50 % komnosutHoro marepuana). [Ans
Lenei HacTosLWEero MeToda UcneiTaHusa 3HadeHve koadduumneHTta 6esonacHocty 30 % (50 % AN KOMMNO3WUKWOHHBIX Ma-
Tepuanoe) ObINO COrnmacoBaHo ¥ PEKOMEHOOBAHO HA OCHOBE [OrOBOPEHHOCTU MEXAY 3KCnepTaMmu B 3Tol obnactu. Tem
He MeHee nonb3oBaTerlb AaHHOMO MeToAa UCMbITaHUI MOXET BblOpaTh pa3nuyHblil KoadduuneHT besonacHocTH (S) Ha
OCHOBE OMbITa Y 3HAHUIA UCMbITAHHBIX MATEPMANoB.
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e) B Tabnuue A.2 NpUBOAMTCA NPUMEpPHAas CXeMa MHTEPMNpeTaLMn PesynsTaToB Ha YPOBHE NpedenbHbIX 3Ha4eHui

obpasua.
Tabnuuya A.2 — lNpenensi CKPUHUHIA MUNMArPaMm Ha KUNorpamm Ons pernaMeHTUpyeMelX 3aNeMeHTOB B pasninyHblX
marpuuax
OnemeHT Monumepsbl MeTtannsi Komnoautel
BL=(70-3c) <X < BL=(70-30)<X<
Ce < (130 + 30) < OL < (130 + 30) < OL LOD-% X 2 (15048} SO
Pb BL= (700 -30) <X < BL=(700-3c)< X< BL = (500 -30) <X <
< (1300 + 35) = OL < (1300 + 35)=OL < (1500 + 36) = OL
H BL=< (700 —30) <X < BL=(700-3c)<X< BL=(500—-30)<X<
9 < (1300 + 30) = OL < (1300 + 30)=OL < (1500 + 36) = OL
Br BL=(300-30) <X BL< (250 - 30) <X
Cr BL=(700-30) <X BL= (700 -30)<X BL=<(500-3c)<X

- B pamkax gaHHoro npumepa gonyckaeTtcs Mcnone3osaHwe oblyero Habopa npefeneHbIX 3Ha4YeHWin Ansa paccma-
TpvBaemoro BelwlecTsa. JaHHbeiMK npegenbHbiMu 3HaveHuamu aenattes: 100 mr/kr ana Cd v 1000 mr/kr gna Pb, Hg n
Cr. Npegen ana Br paccynTbIBAETCA HA OCHOBAHWW ero ctexruomeTpun B Haubonee obLmnx koHreHepax PBB/PBDE u ux
npeneneHbIX 3HaveHnsx BenuydrHor 1000 Mr/kr. «YpoBeHb NPUHATUS Mep» ANA AaHHOro MeTofa BelbpaH B pamkax AaHHON
npouenypsbl ckprHuHra ¢ 30 %-Heim koaddmumeHTom 6esonacHocT (50 Y%-HbIM AN KOMOO3UTHBIX MaTEPUanoR).

- 3Hauyenue «HVDKE MPEOENA» (BL) unu «BbIWE MPEAENA» (OL) yctaHaenueaetca Ha ypoBHe 30 %-Horo
(50 %-Horo Ans KOMMNO3WTHLIX MaTepuarnos) HUKE UMK Bbille npefena cooTBeTcTBeHHo. KoadhduumeHTsl 6esonacHocTw/
3anaca BbIbMpaoTCs € y4eTOM OnbiTa NabopaTopHbIX M MPOM3BOACTBEHHLIX aKcnepToB. bonee nogpobHoe onucaHwe aaH-
HOMO NMOAXOAA K pacyeTy HeonpeaeneHHOCTW (paccMaTpuBaeTcs 34eck Kak «koadydunuymeHT BezonacHocTU» ) NpUBOAUTCA
B 6.6, nepedncnexue c).

- CumBon «3c» BblpaxaeT NOBTOPSEMOCTb aHanu3aTopa Ha YPOBHE «MPUHATUSA Mep», rae ¢ onpedensercs Kak
CcTaHOapTHOE OTKNOHEeHWe TUNWYHOro obpasua, cogepaHne pernaMmeHTUPOBaHHbIX BELLECTB B KOTOPOM HaxoguTcs 6nma-
KO K MccrnedyemMbiM npefdenbHbIM 3Ha4YeHusM (CM. onucanue Bepudukaumm paboumx XapakTepUCTUK CNekTpoMeTpa B
6.5.4). NoBTopsieMocTL Bhipaxaerca B BonblLUen cTeneHu Ha AoBepUTensLHOM YpoBHe «3o» 99,7 %, yeM Ha Bonee obLuem
JoBepuTensHom ypoBHe «2o» 95 %. Mcnonb3oBaHwe metoaa ¢ goBeputensHeiM ypoBHeM 99,7 % npuMBOaMUT k pesynkra-
Tam, COOEPXaLLMM MEHbLLE «MOXHbIX OTPULATENBHbLIX NMOrPeLLIHOCTENY.

WMcxopa na atoro B COOTBETCTBAN C A.3 pacluvpeHHas HeonpeaeneHHoCTb, U, AnA yKasaHHbIX Bbille Tpex npume-
poB MOXeT BbiTe 3anucaHa cregyroLm o6pasom:

U

!

03 L;+30 (A3)

nnu

U.

]

0.5 L;+ 3o, (A4)

rae 0,3 n 0,5 — 3HaveHuns koadppnumenTa 6esonacHocT 30 % 1 50 %. MNoaTomy ecrnv B NpuMepe 3HayeHre MakcumMarsHo
AONYCTUMOTO YPOBHSA BellecTBa L ycTaHOBUTL paBHbiM 100 mr/kr, To doopmynbl (A.1) n (A.2) ByayT Bbl-
rmageTe cnegyrowmum obpasom:

P,=L;—U,=100-0,3 - 100 - 36 = 70 - 3o, (A.5)

F;=L;+U;=100+0,3 100 + 36 = 130 + 3o. (A6)

Mpenen obHapyxeHusa npubopa AOMKeH ObITh HUXKE «YDPOBHA NMPUMHATUA Mep» M OOIMKEH MPUMEHSATBLCS COMMacHo
8.4, nepeuncrieHre d (npumMedaHue).

WMcnonb3oBaHue koadhduumeHTa 6830NacHOCTU ABMNAETCS YPE3MEPHLIM YTPOLLEHWEM OTYacTh M3-3a TOro, YTO B
OOonbLUMHCTBE Cry4YaeB OTHOCWUTEMbHAA HeomnpeaeneHHOCTb SBMseTcs yHKUMen KoHueHTpauuu. Kak npaewno, oTHo-
cUTENbHaA HEOMNPeOeneHHOCTb YBENMYMBAETCA DLICTPO, @ KOHUEHTPALMA aHanuTa yMeHbLIaeTCa. AHanUTUMK nony4aet
npegynpexaexue, 4Ytobel He MHTEpNpeTupoBaTth koadduumeHT BezonacHoctn 30 % C OTHOCWUTENBHOW MOTPELLIHOCTBH
pe3ynsTaTtoB U3MepeHWn. AHANUTUK TakKe NonyyYaeT npeaynpexaeHue, 4Tobbl HeobxoouMo NMOBTOPHO OLEHMBATL KO-
atpbmumeHT BesonacHocTK, ecnuv npefden obHapyxeHus 6onble Yem 20 % No OTHOLIEHWIO K MakcUMansHo AoNnycTUMON
KOHLUEHTpaLMKW UMK eci MakcMManbsHasa ONyCTMMan KOHLEHTpaUuWs YMEHbLUIAETCS.
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A.4 VtoroBble pe3ynkTatbl MexnadbopaTopHbIX CpaBHUTENbHbIX UcnbiTaHuk 11S2 u 11S4 meToaa
peHTreHonyopecLeHTHOro aHanmsa

[o6poBoneHele nabopaTtopuy, BelibpaHHele TexHudeckum komutetoM 111 IEC WG3, npuHumanu yyactve B Mexna-
DopaTopHbIX cpaBHUTENbHLIX McnbiTaHuax (MCIA), HanpaeneHHbIX Ha U3ydYeHue acheKTUBHOCTM 4aHHOMO MeToda WCbI-
TaHun. MpegnoxerHele CCO npencTaensany coboi onbiTHele 06pasLbl ¢ M3BECTHBIM XMMWUYECKUM COCTaBOM, a pearbHble
06pasLbl aHanM3npoBanMchb COrMacHo Npoleaype, onucaHue KOTOpoKr NpMBOAMTCA B HacTosAwemM pasgene. [ina npoeege-
HWA UCMBITAHWIA UCNONL30Banock pasHoe obopynoBaHwe — oT nabopatopHblx SOP®-npndopos unu npubopos ¢ BOP®
A0 HAcTOMbHbIX, NOPTATUBHLIX U PyYHbIX PP-aHanuaaTopos. OBpasubl aHanu3npoBanicb B COCTOAHWM «KakK ecTb». Cyu-
Tanocb, 4710 Bce 06pasubl ObinvM OOHOPOAHBLIMM, XOTH Takoe npegnonoxeHve Boino NoaTBERIKAEHO TOMbKO AnA 0Bpas3uos
13 CCO. Hanbonee coMHUTENBHON BhIrMAAena ogHOPOAHOCTL 06pa3yoB 13 uamensdeHHbix MM (F20 n F21).

Cratuctiyeckue gaHHele 6biny paccyuTaHbl B COOTBETCTBMM C [7]. YkasaHbl He Bce 3HaYeHWsi BOCMPOU3BOAMMOCTM
Marnoro Yyucna NpyHATBIX Pe3ynLETaToB.

Tabnuua A.3 — CratucTMyeckue JaHHble, MONyYeHHble B XoAe MexnabopaTopHbiX CpaBHUTENbHbLIX UCMbITaHWA |1S2

Obpazel MapameTp m, mr/kr V, Mr/kr n s(r), mr/kr I, mr/kr s(R), mr/kr R, mr/kr
I1S 2-A01 Br 109137 99138 21 7416 20766 37934 106216
1S 2-A02 Br 118099 100050 21 4510 12629 36716 102804
IIS 2-A03 Br 11508 116800 13 3247 9093 29789 83409
1S 2-A04 Br 124408 118400 13 4242 11876 33663 94258
I1S 2-A05 Br 995 800 9 11 30 90 253
1S 2-A06 Br 3034 2400 9 36 100 468 1309
I1S 2-C10 Br 771 808 22 15 42 122 340
1S 2-C11 Br 90 98 19 4 12 14 40
I1S 2-B08 Pb 492 390—665 | 16 24 67 158 443
IS 2-B09 Pb 552 380—640 5 6 16 74 209
IIS 2-C10 Pb 115 108 26 6 16 21 59
1S 2-C11 Pb 18 14 19 1 B 10 28
IS 2-C12 Pb 97 100 35 6 18 20 56
1S 2-C13 Pb 950 945 34 69 192 169 475
IS 2-D15 Pb 187 190 10 21 60 55 153
1S 2-D16 Pb 1021 930 21 73 204 282 790
IS 2-E19 Pb 191 174 8 14 3 55 155
IS 2-F20 Pb 17252 23000 10 915 252 5062 14173
IS 2-F22 Pb 232192 240000 10 431 12070 65112 182314
I1S 2-C10 Cd 131 141 23 12 33 21 57
IS 2-C11 Cd 20 22 25 3 8 5 13
1S 2-C12 Cd 10 10 10 2 5 2 6
IS 2-C13 Cd 96 94 31 # 19 30 83
1S 2-C10 Hg 29 25 19 4 11 5 14
1S 2-C11 Hg 5 5 10 1 2 2 4
1S 2-C12 Hg 92 100 32 6 17 16 44
1S 2-C13 Hg 893 942 32 26 72 112 314
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OkoHyaHue mabnuusl A.3

Obpazey MNapameTtp m, mriKkr Vv, MITKP | n | s(r), mr/kr r, mr/kr s(R), mr/kr R, mrikr
I1S 2-B08 Cr 77 94 6 4 11 42 116
1S 2-C10 Cr 124 115 23 9 25 29 80
1S 2-C10 Cr 19 18 16 3 T 5 15
1S 2-C10 Cr 125 100 29 24 68 43 120
1S 2-C10 Cr 1037 944 25 45 127 145 405
1S 2-D15 Cr 114 130 6 14 40 38 107
1S 2-D15 Cr 1365 1100 15 86 242 701 1963

m — cpepfHee aputhMETUYECKOE Pe3ynbTaToB UCMbITaHWUA;
v — OXMOaeMOe 3Ha4YeHue;

N — YUCNO NPUHATLIX PE3yNLTaToB;

s(r) — cTaHOapTHOE OTKMOHEHWE MOBTOPAEMOCTH;

r — npegen NoBTOPAEMOCTH;

s(R) — cTaHmapTHoe OTKINOHEHUE BOCMPOM3BOANMOCTH;

R — npenen BOCNpou3BOaUMOCTM.

Tabnuuya A4 — CratucTMdeckue gaHHble, NonyyYeHHble B Xo4e MexnabopaTopHbIX CpaBHUTENBHbLIX UCNbITaHWIA [1S4

Obpaszey, Mapametp m, mMriKkr V., MITKr | n | s(r), mrikr r, MrfKr s(R), mr/kr R, mrlkr
11IS4A-04 Cd 176,1 183 21 5,09 14,25 14,85 41,57
11IS4A-05 Cd 104,4 100 15 2,61 7,30 19,04 53,32
11IS4A-07 Cd 21,8 19,6 6 1,22 3,42 3.33 9,34
11IS4A-08 Cd 105,0 137 3 2,00 5,60 — —
11IS4A-04 Pb 15,3 15,7 18 0,70 1,9 2,23 6,25
11IS4A-05 Pb 1033,5 954,3 15 12,74 35,66 101,70 284,76
11IS4A-07 Pb 15,0 14 6 0,36 1,02 1,82 5,08
11IS4A-08 Pb 77,3 98 3 118 3,23 —_ —
1IS4A-04 Hg 31,3 33 21 127 3,56 5,38 15,06
11IS4A-05 Hg 63,5 63 15 1,24 3,47 9,72 27,23
11IS4A-07 Hg 4,8 5 6 0,29 0,81 0,25 0,69
11IS4A-08 Hg 10,0 24 3 0,00 0,00 —_ —_
11IS4A-04 Cr 42,0 47 18 2,48 6,95 9,18 25,69
11IS4A-05 Cr 16,3 16 12 1,76 4,92 3,59 10,06
IIS4A-07 Cr 18,5 20 6 3,40 9,63 3,80 10,64
11S4A-08 Cr 102,0 100 3 1,00 2,80 —_ —
1IS4A-04 Br 996,2 938 21 15,91 44,54 72,76 203,74
11IS4A-05 Br 241 25 15 0,89 2,50 7,33 20,53
1IS4A-07 Br 97,1 96 9 1,95 5,46 2,01 5,62
11IS4A-08 Br 670,7 770 3 4,04 11,32 —_ —_
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OkoHYaHue mabnuusi A.4

m — cpedHee apuMeTUHeCKoe pPesynkTaToB UCMbITaHWIA;
V — OXMOaeMoe 3HaueHue;

N — YMCMO NPUHATBLIX PE3YNETATOB;

s(r) — cTaHOapTHOE OTKIOHEHWE NOBTOPSEMOCTH;

r — rnpenen NoBTOPAeMoCTH;

s(R) — cTaHgapTHOe OTKMOHEHVE BOCNPOM3BOAMMOCTH;

R — npenen BOCNpPOW3BOAMMOCTH.
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MpunoxeHune B
(cnpaBo4Hoe)

MpuMepbl NpakTUYeCKOro NpuMeHeHUA Metoga PPA npu CKpUHUHTe

B.1 lNMpenBaputenbHoe 3aMevyaHue

HacTosawwmin ctaHgapT onpegenseT P®-CKpUHWHT Kak MeTof onpefeneHus NpucyTCTBUS WK OTCYTCTBUSA perna-
MEHTUPOBAHHBIX BELLECTB B 3NeKTPOTEXHUYECKOW Npoaykum. PO — a1o adbdekTUBHLIA cnocob M3ydeHUs XMMUYECKoro
COCTaBa ANEKTPOTEXHUYECKOW NPOAYKLMM, KOTOPLIA MOMOraeT NPUHATL PELLEHWE O TOM, Kak1e YacTu Noanexar gansHen-
WeMy pasgeneHunio, a kakne He TpebyoT danbHellwero pasgeneHns U NCnbiTaHui.

B.2 AnnapaTtypa ansa P®

Annapatypa onsa P® npegctasneHa BO MHOXECTBE pasnv4HbiX KOHuUrypaumia: oT npubopoBs, KOTOpbIE MOTYT aHa-
NM3NPoBaTL KpyrHble, 0bbeMHble NPobbl B onpegeneHHor ToHKe M3MepeHus, 4o NpMbopoB, CnocoOHbIX BblAENHATe U aHa-
NU3NpoBaTh Manble 00bEeKThI B CNOXHOMW Npobe, HanpuMmep KOMMNOHEHT NOBEPXHOCTHOrO MOHTa)a Ha cobpaHHon 1.

IlaGopaTopHasa annapatypa gnsa P® (kak gna aHeprogucnepcuoHHor, 3OP®, Tak u ons BOMHOAWCMNEPRCUOHHON,
BOP®) obbiuHO obecneunBaeT HaWBLICLLYH MOLUHOCTE BO3ByOEHWA, HO He CnocoBHOCTE U3MepeHns Manbix oBbLeEKTOB
B CnoxHbIx npobax. Kak npaeBunno, npobbl M3Mens4atoT B rOMOreHHbIA MOPOLLOK U NEPEHOCAT B CneuManteHelil cTakaH ana
npoObl Nepeq, BLINOTHEHUEM U3MeEPEHUIA. ITOT Knacc Npubopoe o4eHkb NoneseH Ans CKPUHWHIA U KONWYeCTBEHHOIO onpe-
JeneHust cbipbs, Takoro Kak nonvMmMepsbl neped hopMOBKOIA.

Opyroi knacc npnbopoe aAns PP xapaktepuayeTcs KONNUMMUPOBaHHBLIM BO3BYXOSHOLWMM PEHTTEHOBCKMM My4oM,
Tak HasbiBaemele P®-aHanuaaTtopsl B Mano obnactv U peHTreHodnyopecueHTHbIE MUKPOaHanu3aTopkl, KOTOpkIe Mo-
3BONSAIOT MPOM3BOAUTL CKPUHWMHI NPob ropasgo MeHbLIMX Pa3MepoB MO CPaBHEHWIO CO CTaHOapTHbIM NnabopaTopHbIM
Pd-o6opyaoBaHvem. Paamep aHanuaupyemoii obnactu npobbl MoxeT kone6atbca oT 0,1 MmM2 go npumepHo 10 Mm2,
HekoTopble U3 aTnx NpMBOpPoB CNOCOBHbLI M3MEPATL Kak COCTaB, Tak v TOMLWMHY MHOMOCIOWHBLIX Npob, ecnun n3BecTHa ux
CTPYKTYpa.

1 HakoHeL, nopTaTuBHbIe pyyHble PP-npubopel, KoTopble obecnevnBaloT BbICOKYHO CTENEHb YHUBEPCANBHOCTH NpU
ot6ope npob W, cnefoBaTeNsHO, MOTYT UCMOMNL30BATLCA ANSA CKPUHWHIA W aHanu3a no MecTy akcnnyatauum obopyposa-
HWA B pa3nUyHbIX 06CcTOATENBCTBAX. 3TWU NPUBOpPLI MO3BONSIOT NPOM3BOAUTL 3amepkl Npo6 nwboro pasmepa v hopmel, No-
CKOMbKY aHanuaaTop pacnonaraertcs Ha npobe, a He Nnpoba u3enekaeTca U3 obbekTa 1 noMelLaeTcs B Nprubop. TUNUYHBIN
pasmep yyacTka Ans nopTaTmeHblx PO-npubopos BapbupyeT B npeaenax npumepHo 3—10 M2, yero B HEKOTOPLIX GryHasx
MOXET BbITb CMULWKOM MHOMO AN aHann3a mManbix 06LeKToB.

Bce Tpu koHdurypaumm P®-aHanuiaTopoB, paccMmaTpuBaeMble 34eck, oDecneumBaloT npefdensl obHapykeHus,
npuemnemMele A8 CKPUHWHIA.

B.3 ®@aktopbl, BNusAOWMe Ha pe3ynbTaTtsl PO

B.3.1 O6was uHdopmauus

Mpwn ucnons3oBaHun MeToaos Pd-aHanua3a npucyTCTBYHOT HECKONBLKO haKTOpPOB, KOTOPLIE MOTYT OKa3aTk BrvaHWE
Ha Ka4ecTBO pe3ynsraToB. HekoTopble U3 3TUX (hakTOPOB NEPEYUCTIEHBI HIBKE:

- BavKHO, 4T0BbI aHanmampyemas npoba Obina roMoreHHoW ansa obecneyeHuss HageXHOCTU KONMUYECTBEHHLIX pe-
3ynLTaToB;

- HeobxoaWMo rapaHTUpOoBaTh, YTO B U3MEPUTENbLHYIO 0brnacTe aHanuaatopa BXOOUT TOMBKO WHTepecyowasa ob-
nacTb Npobsbl;

- Ba)KHO 3HaTb

a) rnyBuHY NPOHWKaHWA PEHTIEHOBCKMX NyYen; 1

b) rmyBuHy, n3 KOTOpoK MOXHO HabnogaTe hryopecUeHTHLIE PEHTTEHOBCKUE Ny4M B aHaNMM3npyemMom matepuane
C Lenbo NpaBuUIbHON MHTEpNPeTaLun NonyYeHHbIX Pe3ysTaTos;

- B MpoLlecce aHanua3a MHOrocnolHbIX Npob cregyeT MCnonb30BaTh Cneuman3npoBaHHoe nporpaMmMHoe obecne-
YyeHue, KoTopoe ByaeT AOoMmKHEIM 06pa3oM yuuTeIBATE TOMLWMHY U COCTAB Kaaoro Cros.

B.3.2 NpakTuyeckne npumMmepbl CKPUHUHra metogom P®

Cnegnywlimne npuMepsl UNKOCTPUPYIOT TO, Kak P®-CKPUHWHT MOXET MCNONb30BaThCA ANA OnpedeneHns COOTBeT-
CTBWS Pa3nU4HbIX NPob W KaK pe3ynkTaTbl CKPUHWHIA BNUAOT Ha AanbHeLee NPUHATUE peLleHnid Npy oTbope npob.

B.3.2.1 lHyp nuTaHuA nepeMeHHOro Toka

Ha pucyHke B.1 noka3aH oMH KOHeL LWHypa NUTaHWA NepeMeHHoro Toka. [pu Bu3yansHOM 0CMOTpE LWHYpa MOXHO
BbIAENUTL TPW OTAENbHbIE CEKUMMW, OTMEYEHHbIE CTPENkamMu. JTU cekummn Taioke Bbinn BoibpaHsl B kadecTBe nNpob (1cnbl-
TYEMbIX Y4acTKOB) ANs CKpuHUHra metogom P®. B Tabnvue B.1 npuBeneHsl pe3ynsTatel CKPUHWHIA U34enua.
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PucyHok B.1 — LLUHYyp NnMTaHWA NepeMeHHOro ToKa, PEHTIEHOBCKME CNEKTPbl OTOBPaHHLIX CEKLMIA

Tabnuua B.1 — Bbibop npob gns aHanuaa WHypa NUTaHua NepeMeHHoro Toka

BLianeHHan CeKLMA Matepuan KoHTponupyemele BepoaTHocTb Buibpatb ana
3MEeMeHTbI MpWUCYTCTBUA aHanusa
MnacTtukoBasn n3onayua kabens Monumep Pb, Br, Sb1) Bricokas Oa
[nacTuKoBbIW KOpNyC 3arnyLky Monumep Pb, Br, Sb" Bricokan Oa
MeTannuyeckmne HOXKW Cnnae metanna Cu, Zn, (Pb) CpeaHssa Oa

pOBaHHOTO MHIMBWUTOpA ropeHus.

1) MpucyTctBue Bpoma (Br) 1 cypbMbl (Sb) MOXET YKasbiBaTb Ha MCMONL30BAHWE perNamMeHTMPOBaHHOrO BPOMU-

Tpw obnactn oTbopa Npob BNy BeIDpaHbLl MCX0OA N3 BEPOATHOCTM NPUCYTCTBUA pernaMeHTUpPOBaHHbIX BELLECTB U
OMMpasch Ha 3HaHMA O KOHCTPYKLMK n3aenud. Hanpumep, nonumepsl, NpUMeHAEMbIE ANS BUIMOK, NPOABMAKT TEHOEHLMIO
K copepxaHuto Pb B BbICOKMX KOHLEHTpauusx (B npegenax npoueHTa). PeHTreHOBCKME cnekTpbl, Bo3byaaemble B Kax-
noi «npobe», nokasaHel Ha pucyHke B.1. Hu nsonauus wHypa, HA NonMMep BWUMKW HE COOEepXaT pernaMmeHTUpOBaHHbIX
BeLlecTs. pucyTCcTBYHOT Kanbumi (Ca), cTpoHUMIA (Sr), UMHK (Zn) 1 cypbma (Sb) kak B n3onauuu kabens, Tak u B BUINKe.
Bunka Takke oGHapyxunBaeT npucytcTeme xnopa (Cl), KoTopbIn MOXET CBMAETENbCTBOBATL O TOM, YTO BUSIKa M3rOTOBMNEHA
n3 NBX. OgHako HYM 0gHa U3 3TUX ABYX Yacter He cogepkuT Pb unu Br. CoeanHuTenbHbIe WTHIPU U3rOTOBMAEHBI U3 HU-

24

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-62321-3-1-2016

31/41



https://gostexpert.ru?utm_source=pdf&utm_medium=64053
https://gostexpert.ru/gost/gost-62321-3-1-2016?utm_source=pdf&utm_medium=64053&utm_term=page

rOCT IEC 62321-3-1—2016

KenvpoBaHHON naTyHu. [lo aToro MomeHTa B npouecce ot6opa nNpob 1M CKpUHWHIa Kabenb COOTBETCTBYET TpeboBaHMAM.
Takum oBpa3zom, LUHyp TpebyeTtca pazobpaTth (B 4aHHOM criydae paspyLuatoLum cnocoboM) U UCMbITaTk ero 4acTy Ha npu-
cyTcTeue Pb Ha BHYTpPEHHUX MecTax Mpunaikyi NPOBOAOE K COEOUHUTENBHLIM LWITEIPSM. V30nauus Kaxaoro oTaensHoro
npoeofa B kaberne Takke OoMmkHa DbiTe UCTBITaHA.

B.3.2.2 MNMocnenoBaTtenbHbIn kKabens RS232

Ha pucyHke B.2 npegctaBneH kabenb npuHTEpPaA, KOTOPbLIA COAEPKUT PErnaMeHTUpPOBaHHOE BELWECTBO B KONMW4e-
CcTBe, NpeBbllLaLeM OOoNYCTUMBIA YypoBeHb. B AaHHOM cnyyae nsonauusa kabens cogepxana 2500 mr/kr cBuHUa, Torga
Kak Bunka copgepxana 7600 mr/kr cBuHUA. 3TN pe3yneTaThl, nonyyeHHble 6e3 pasbopkn U3genus, nokasanu ero HecooT-
BeTcTBME TpeBOBaHUSM MO NMpUYMHE Ype3MepHOro codep:kaHus Pb, 4TO B KOHEYHOM CYEeTEe UCKIIOYUNO HEOBXOAMMOCTh
JanbHelwero aHanuaa. C uenblo 3KCnepTuabl, HAaNpUMeEp Ans onpeaeneHus NepBONpUYMHBL 3arps3HEHWA B NMPOU3BOA-
CTBEHHOM MpPOLIeCCe, MOTYT OKa3aTbCs NoMne3HbIMK AanbHellvin oTbop npob 1 aHanua kabens.
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100 ’
N | \

Ni

w0
o

co
(=]
|
|

Cu

-~
o
—

@
=)
|
|

Pb

B
o

CkopocTb cyeTa, umn. B ¢/25 aB
[¢)]
o
—
|
L—

Sb

o \ [

1Al § A A \\

0 5 10 15 20 25 30 35
OHeprua peHTreHOBCKOro uanyqeHus, kaB

Now
S &
|
/

-
o
|

B

— BUINKa;

— LUHYP;
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Pucyrok B.2 — Kabenb RS232 u ero peHTreHoBCKWE CNEKTPbI
B.3.2.3 3apsagHoe ycTpoicTBO coToBOro TenedoHa
Ha pucyHkax B.3 n B.4 noka3aHo yacTu4Ho pasobpaHHOe 3apagHoe YCTPOWUCTBO NepeMeHHOro ToKa ANs COTOBOro

TenecoHa. Kak BuaHo v3 Tabnuubl B.2, MeeTcs He MeHee OeCATW pasnuYHbIX 30H (YacTei), JOCTYMHbIX AN NPsMOro
ot6opa npob.
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PucyHok B.3 — 3apagHoe ycTpoicTBO COTOROIO TenedoHa B YacTUYHO pasobpaHHoMm Buae

Tabnuua B.2 — Bribop npob (MecTa ucnelTaHuid) AnNa aHanuaa nocne BU3yanbHOoro ocMoTpa. 3apsgHoe YCTPOUCTBO
CoTOBOrO TenedoHa

Homep BbigeneHHas cexuus Martepuan KoHTponupyembie BepoaTHoCTb Beibpate Ans
ﬂpoﬁbl 3NemMeHTbl npucyTcTBUA NCNbITAHUIA?
1 Hnacmsonds:ppHan Monumep Pb, Br, Sb ) CpenHss Oa
KpbILKa
2 [iHo nnacTukosod Monumep Pb, Br, Sb @ CpepnHss Oa
3arnyLuKu
3 KOHTaKTHble LUThLIPK MeTtann Br, Cu, Zn (Pb) Huakasn Oa
4 BuHTbI MeTann Crb), cd Boicokasi [a
5 3onsaunoHHas BTyMka [NonuypeTtaHoBbIA Kay4yk (?) Pb, Br, Sb @ CpenHsas Oa
6 M3onauns kabens [MonuypetaHoBbIA Kayuyk (7?) Pb, Br, Sb @) CpeaHsa Oa
7 mn KomMBuHupoBaHHbIN Br Bricokaa Oa
8 KOHTaKTHBIW WThIpb MeTtann Pb, Crb) Hunakan Oa
9 WM3onauua wrekepa MonunypetaHoBbIA kayuyk (?) Pb, Br, Sb @) CpepHss Oa
10 PeMeLLOoK Ha nunydke CUHTETUYECKOE BOMOKHO Crb), spa ? [a
a) MpucyTcTBMe Gpoma (Br) v cypbMbl (Sh) MOXKET ykasbiBaTb Ha MCMONb30BAHKE PernamMeHTMPOBaHHOrO GpoMu-
pPOBaHHOrO MHIMBUTOPA rOPeHNs.
b) MpucyTctBue xpoma (Cr) MOXET ykasblBaTb Ha MCMOMb3OBaHWE pPernamMeHTUPOBAHHOTO LECTUBANEHTHOrO
xpoma (Cré*).
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10/ 9 8

PucyHok B.4 — lNMevaTHasa nnata 1 kabenb 3apagHoro ycTpoMcTBa COTOBOIO TenedoHa

MpymMep 3apagHOro YCTPOWCTBa COTOBOrO TenedoHa o4eHb nokasaTeneH. Bo-nepebix, 4Ns 3apsgHoOro ycTponcTea
BO3MOXKeH oTbop npob u aHanua 6e3 pasbopku. Korga npoBoguncsa aHanus ero kopnyca (npoba 1 Ha pucyHke B.3) nepen
pa36opkoi, Bbino obHapyxeHo cofepaHue Br B 3aBucumocTu oT Mecta oT 2600 go 7000 mr/kr. Ecnn Ha aTtom atane
aHanu3 6bin 0CTaHOBMNEH, MOXHO NPeanonoXuTe, YTo Beina NnpuaHaHa HeobXxogUMOCTE NPOBEAEHUA MOATBEPKAatoLEero
aHarnusa Kopnyca 3apagHoro ycTpolcTea Ha MHMMBWUTOopel roperns. OgHako, 4Tobbl OTKPbITh 3TO YCTPOWCTBO, TpebyeTca
n3Bnedb NUWb ABa BUHTA, NO3TOMY NepBkIi Wwar pa3dopku oveHb npocT. Korga nocne pastopku Bein npovssegeH 3amep
npodkl 1, BEIACHWUNOCH, YTO OHa He cogepxuT Br. [lanee Bbina npoaHanunsmMpoBaHa npoba 7. 3To y4acToK Ne4yaTHOW nnartsl
6e3 KOMMNOHEHTOB, MNOATOMY MOXKET ObITh HANPAMYIO NPOaHaNU3WPoBaH ¢ Mcnonb3oBaHueMm Pd-aHanuzaTtopa. Gaktuye-
ckuin aHann3 aton npobel Nnokasan cogepxanve 5,5 % Br, 4yto o6ycnoenuneaet Heo6xoQMMOCTL AanbHENLLEro aHannaa Ha
UHrMBUTOpHLI ropeHus. AHanornyHeiM o6pasom TpaHcdopmaTop, u3obpaxeHHbln Ha pucyHke B.4, nokasan 8,9 % Br. 3tot
NpUMep VNCTPUPYET, Kak Nocne NpocTor pa3bopky cTano BO3MOXHbIM ONpedenvTe, YTo coednHeHus Br cogepxarca
He B MNacTWUKOBOM KOpnyce 3apsigHoro ycTporictea, a B [N u TpaHcdopmatope. ObpatuTe BHMMaHWe, 4TO Aaxe Nnpw npo-
BeAeHWW aHanu3a 6e3 pa3bopku BbINo BO3MOXHO ONpPeaennTh NOBLILIEHHBIE YPOBHU Br B u3genuv B uenom.

B.3.2.4 VcnbiTaHWe nevyaTHoOW nnaThl

WMenbitanune Ml npegctaBnser cnoxHyo 3agaqy Nno aHanu3y 9NeMeHTOB NOBEepPXHOCTHOrO MOHTa)a Manoro pas-
mepa, KoTopble pacnonoxeHsl Ha [, 3anonHeHHON MHOXECTBOM APYrMX MEMKUX 4acTen.

OB6bI4HO BO3DYX AWM PEHTTEHOBCKUIA MyY KONMMMUPYETCs BHYTpW npubopa, U aTa KonnumauWsa onpegensaet
obnacTb npobbl, 3amMep KOTOPO OCyLLecTBNAET cucTema. Ha pucyHke B.5 nokasaHa obnactb U3MepeHNs, NofyyYeHHas Ha
OBYX pasnuyHbLIX KonnumaTtopax rnpu npoBedeHun aHannaa ofgHoro nasHoro coefuHeduns Ha M. B cnyyae konnvmartopa
auametpom 1,27 mm (pucyHok B.5a) pazmep obnactu namMmepeHusa npeBbllLaeT pasMep camour Npobkl, 1 pe3ynsTaTtel 3Toro
namepeHun ByayT BknoyaTte B cebs HekoTopoe konudecTBo npunos, M, MeTannuyeckyro AOPOXKY Ha nnaTte U caMm KoM-
NoHeHT. B cniyyae konnumartopa anametpom 0,3 MM (pucyHok B.5b) pasmep obnactn nuamepeHus 0OCTaTtoqyHo Marn, YTtobbi
pe3yneTar M3MepeHusa onpedensncsa TOMLKO NpUNnoem.
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PucyHok B.5a — YyacTok PucyHok B.5b — YyacTtok na konnumatopa
U3 Konnumartopa gnametpom 1,27 Mm auametpom 0,3 Mm

PucyHok B.5 — Y4acTku u3 konnumatopoe guametpom 1,27 1 0,3 Mmm

OTOT NpMMep UNMKCTPUPYET BaXHOCTb COOTBETCTBUSA pasmepa obnactu namepeHus npubopa v pasmepa aHanusu-
pyemoro obbekTta (npobbl).

O6partuTe BHMMaHWe, 4TO B cny4vae konnuMmauuu guametpom 1,27 mm (pucyHok B.5a) npubop aHanusmpoan 4acTb
[, oBHapyxwmBasa npobnemy BNUAHUA TONWMHBI NPoBbl HA pe3dynsTaTel UamepeHus. MNockonsky maTtepuan N1 nornowaet
MeHbLLEe peHTreHOBCKUX Nyyen, Hanpumep Pb no cpaeHeHuto ¢ npunoem, To TonwwmHa NN 6yget okasbiBaTe BNUAHWE Ha
pesynetathl uaMepenusa ansa Pb. ObblvHO TpebyeTcsa He meHee 5 mm maTepuana 11, yTobbl ero TonwKMHa He OkasbiBana
BAMAHUS Ha aHanua Pb. C gpyroil cTopoHsl, Npy UCNONE30BaHWW KONMMMAaTopa MeHbLWWM AMamMmeTpoM Besa obnacTe 13-
MepEeHWs orpaHnYMBaeTCs TOMbKO NasHbIM coegrHeHueM. [NockonbKy TonwmHa Nnpunos o6bI4HO CUMBHO NPEeBLILLAET Tak
HaselBaeMylo «becKoHeuHy TonwmHy» ana Pb n Sn, To pesyneTtat uamepenns ans Pb GygeTt TouHbIM.

37O ONONHUTENBHO MOKa3aHo Ha pycyHke B.6 B BuAe cnekTpoB ABYX M3MEPEHUIA U X COOTBETCTBYIOLUMX ANEMEH-
TapHbIX pe3ynLTaTos.

Point 0.6 (1} Point4 (1)

3,124 Assay Small spot Large spot
i I . Cuin % 15 25
1 - Brin % 3,4
254] Sn in % 65,2 435
1 Pb in % 31,9 22,6

Small spot: black spectrum
Large spot: red spectrum

-

Lo b

LI B H S S e e
8,0

PucyHok B.6 — CnekTpbl 1 peaynksTaThl, MoMy4eHHbIE Ha NeYaTHOM nnarte ¢ OByMS KONnuMaTopamMu

B.3.2.5 CozpaHve P®-kapTbl anemMeHTOB

Hekotopele P®-npubopsl o6opyaoeaHbl onuMeil, KoTopas No3BoNseT co3gaBaTth 3fIEMEHTHbIE KapThl. OTWU Npubopebl
MOryT Mony4aTk M 3anuceiBaTb dhoTorpacduyeckme n3obpaxeHns npobel, Hanpumep MM, a 3aTeM cosgaBaTe KapTel MHTEH-
CMBHOCTW PEHTFEHOBCKMX My4YEW, HA KOTOPLIX OTMEYEHLI MPUCYTCTBUE W KOHLUEHTPaLMS U3MEPSEMbIX BELWECTB (AnemMeH-
TOB) B Ka»OOW ckaHupyemon Todke npobel. ConoctaBnas ucxogHoe chotorpadomyeckoe nsobpaxeHue npobbl © KapToin
WK KapTaMy MHTEHCMBHOCTUW, MOXHO MOMYYUTEL AaHHbIE O pacnpedeneHnn KOHKPETHbIX BellecTB (3nemeHToB) B npobe.
Takasa nHdopmauus B codeTaHUM CO 3HaHWEM CTPYKTYpbl Npobbl Ype3BblYaliHO NonesHa npu onpeaeneHun NpucyTcTemS
pernaMeHTMPOBaHHbLIX BELLECTB B Clyyasx, ABMAIOLLIMXCA UMW He ABMAILMXCA UCKITYEHUEeM.
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B cny4ae MMM 4acTb ¢ Camoi BbICOKOW BEPOSATHOCTLIO NPUCYTCTBUS PErNMaMeHTUPOBaHHLIX BELLIECTB — 3TO MPUMONA.
Mpu cocTaBneHnn KapT BELLECTB pe3ynsTaThl NokasaHbl Ha pucyHke B.7. OcHOBHOI BONpoc — sABNSAETCH N 0bHapyKeH-
Hel B NnaTte Pb ucknioyeHveM. B HMkHen YacTu pucyHka B.7 nokaszaHa koMBuHUpoBaHHag kapta Pb 1 Sn. Pb oTmeueH
3eneHbIM LIBETOM, @ SN — KpacHBLIW B 3eNEHOM.

KonuyectBeHHble pesyneratel aHanuaa I Ha yyacTkax 1 u 2 npeacrtaenedsl B Tabnuue B.3. Ha yyactke (1) Pb
npucytcTeyeT BmecTe ¢ Sn (Pb/(Sn + Pb) = 85 %), 4to npegnonaraet cogepxanne Pb B BbICOKOTEMMEPATYPHOM NPUMOE, a
cnegoBaTtenbHoO, ero cogepXaHue SABNAeTcs UCKNYeHreM U3 orpaHndeHnin. Ha yyactke (2) Pb npucytctByeT 6e3 Sn, Ho ©
OPYrMMK aNemMeHTaMu, TaKUMU Kak KpeMHui (Si) n TutaH (Ti), 4To npy conoctaeneHuu ¢ dootorpacunein 4aeT BO3IMOXHOCTb
npegnonaratk, 4To Pb copepxuTcs B cTEKNE UNKU KEpaMuKe.

Cnegyet OTMETUTb, YTO KOT4a pernaMeHTMpOBaHHOE BELEeCTBO MAEHTUMULMPOBAHO Ha KapTe, OHO MOXET yka-
3bIBaTb Ha pernaMmeHTUPOBaHHOE NPUMEHEHUWE, UCKITIYEHHOE NpUMeHeHWe Nnubo daxe Ha pernameHTUPOBaHHOE W UC-
KNKYEHHOE NPUMEHEHME B OJHOM KOMMOHEHTE, YTO YacTo cnpaeednueo ansa Pb (cm. pucyHok 15). [ansHenwas oueHka
TpebyeTca ona onpeneneHns hakTUYECKOW CUTYaLUK.

Byay4u oueHb nonesHebiM, cocTaeneHne PO-kapT — anuTtensHasa npoueaypa. KapTel, npeacTaBneHHsIe B 3TOM Npu-
mepe, BbINY nony4YeHsl ¢ UCMONbL30BaHMEM Npubopa, B KOTOPOM MPUMEHSETCA peHTreHoBckuin nyy 50 KB u auametpom
100 mkm. CkaHMpoBaHMe 0gHOW CTOPOHbI Nnathl pasmepom 100 x 50 mm 3aHano 1500 c.

3Ha4Mmble pe3ynbsTarel MOryT BbITb NOMNyYeHbl C 3TON NPoLEeaypor, ecrnm MOXeT BbITb rapaHTMpoBaHa onTuManbHas
reomMeTpust namepeHusa. Ecnu obpaszel, He MOXeT BbITb NepeMelleH B «hoKyce» aHanuaatopa, To obpasel, BO3MOXKHO,
npuaetcsa pasobpaTts And BeINOMHEHUA 3deKTUBHOMO aHanuaa.

Pwucyrok B.7 — lNprmepsl KapTel BELWECTB HA NEYaTHOW nnare
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Tatnuua B.3 — Pesynsratel P®-aHanuaa Ha yvacTkax 1 v 2, nokasaHHbIX Ha pucyHke B.7

YyacTok Si, % Cu, % Zn, % Sn, % Pb, % Ti, % Fe, %
1 5,2 18,6 43 6,25 35,98 — —
2 6.5 1,7 3,9 — 82,9 3.9 1,2
MpumevyaHue — o metogy COM-30P®. 310T MeTon ynoMsAHYT 30eCb TONMbKO ANA MOMHOTLI U C Uenbi 0b-

paTuTb BHUMaHWE Ha CYLLECTBOBaHWEe 3Toro MHCTpymeHTa. COM-30P® ncnonb3yeT xapakTepHslie peHTTEHOBCKUE JTyuH,
reHepypyemble 3rNeKTPOHHLIM MYyYOM B 3NeKTPOHHOM MUKpocKore. [MOCKOMNeKY 3MeKTPoHbl UMEeKT O4eHb Manyto rmy6uHy
npoHWKaHua B TBepaoe BewecTso, COM-3P® obbIvHO gBNAeTCcA B Ny4dlleM criyvyae ka4ecTBeHHbIM MHCTPYMEHTOM. 3TOT
METOA aHanM3npyeT TONbKO MaTepwarn Ha caMol noBepxHOCTU Npobbl. OcHOBHEIM NpenmywecteoM COM-3OP® senset-
CA TO, YTO OHA MOXET MCMOMB30BATLCA ANA CKPUHWMHIA OYeHb Manklx (MUMKPOHHBIX pa3mepoB) Npob 1 onpegeneHns npu-
CYTCTBMSA BELLECTB B O4eHb Manbix obbemax. Ha pucyHke B.8 nokasaHo nonepeyHoe ceveHue Lapuka npunos 13 cnnaea
SAC (onoso-cepebpo-meab, Sn-Ag-Cu), 3arpsasHeHHOro CBUMHLOBLIM rpunoem. Pb rpynnupyetcs B Mansix UHTepMeTanmnu-
YyecKknx goMeHax B o6temMe onoesHHoro cnnaea. COM-3[JP® — o4yeHb CroXHbIA METOS, KOTOPbI MOXET UCMoNb30BaThCA
TOMNBKO BBICOKOKBANMMULIMPOBAHHBIM W OMNBITHBIM NEpcoHanoM, 0bbIYHO y4eHbIMWM — cneuuanuctamu no PO,
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PucyHok B.8 — COM-3P® CHUMOK Mpunos, He coepXallero CBMHLA,
¢ Hebonbwrmu BKkMovYeHusamMmu Pb (pasmep = 30 mkm)
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

Obo3Ha4YeHne CCbINoYHOro CrteneHb Obo3Ha4YeHWe U HAMMEHOBAHWE COOTBETCTBYIOLLETD
MexayHapoaHoro ctaHaapTa COOTBETCTBUSA MEXrocyAapCTBEHHOIo CTaHaapTa
IEC 62321-1:2013 IDT [OCT IEC 62321-1—2016 «OnpegeneHve pernaMmeHTUpPoBaHHbIX Be-

LECTB B aNeKTpoTexHnyecknx nzgenuax. Hacte 1. Beegernve 1 063op»

IEC 62321-2:2013 IDT MOCT IEC 62321-2—2016 «OnpeneneHne pernamMeHTUpPOBaHHbIX Be-
LEeCTB B aneKkTpoTexHnyecknx uzgenuax. Yacte 2. Pasbopka, otcoeau-
HeHWe M MexaHn4eckasa NoaroToeka obpasya»

IEC/ISO Guide 98-1:2009 IDT FOCT 34100.1—2017 «HeonpeneneHHocTs UaMepeHus. Yacte 1. Bee-
[AEHWEe B PyKOBOACTBA MO BbIPaXKEHWI0 HEONPEAENeHHOCT M3MEPEHUs»

I pupmMmeHyaHne — B HaCTOﬂLIJ.EI?I Taﬁnmue Mcnonek3oBaHoO cnegykuiee ycnogHoe oBozHaveHne cTeneHn cooT-
BETCTBUA CTAaHOAPTOB!

- IDT — ngeHTU4Hble cTaHaapThl.
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YOK 621.3:543.427.4(083.74)(476) MKC 43.040.10 IDT

Kntoyeskie cnoea: pernamMmeHTUMpOBaHHbIE BELLECTBA, o60py,qoaaH|/|e ANEeKTpoTeXHN4YeCKoe
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