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MpeaucnoBune

1 NOArOTOBNEH O6LwecTBOM C OrpaHMY4eHHON OTBETCTBEHHOCTbIO «[1POTEKTOP» COBMECTHO C
O6LLECTBOM C OrpaHUYEHHON OTBETCTBEHHOCTbIO «JTIOM3KC-MapPKETUHI» HA OCHOBE COBCTBEHHOrO ayTeHTUY-
HOr0 NepeBoza Ha PyCCkuii A3bIK CTaHAAPTa, YKa3aHHOro B MYyHKTE 4

2 BHECEH TexHuyeckum KomMuTeToM no ctaHgaptusaummn TK 343 «Kayectso BoAbI»

3 YTBEPXOEH W BBEOEH B OENCTBUE MMpukazom deaepanbHOro areHTCTBA N0 TEXHUYECKOMY
perynupoBaHuio U metponoruu ot 11 Hoabps 2014 r. Ne 1536 — cT.

4 Hacroawwii ctaHgapT sBnseTcd MOAMMULMPOBAHHLIM MO OTHOLUEHMIO K MEXAYHapOoAHOMY CTaH-
napty ICO 17294-2:2003 «KauyectBo BOAbl. [MpuMeHeHne mMacc-CnekTpoOMETpuM C MHAYKTUBHO CBSI3aHHOM
nnasmon (MCMN-MC). Yactb 2. OnpeaeneHue 62 anemeHToB» (ISO 17294-2:2003 «Water quality — Application
of inductively coupled plasma mass spectrometry (ICP-MS) — Part 2: Determination of 62 elements») nyrem:

- U3MEHEHUS ero CTPYKTypbl. CpaBHEHUE CTPYKTYPbl HACTOALLEro CTaHAapTa Co CTPYKTYPOW YKa3aHHO-
ro MexxayHapoAHOro ctaHgapra npvBeAeHO B AOMNONHUTENbHOM npunoxeruu Ar;

- BBEJEeHUA AOMONMHUTENbHBLIX NMOMOXEHWIA, hpas m cnoB Ana ydyeta nNoTpebHOCTEN HAaLMUOHANbLHOM
39KOHOMUKU Poccuiickoii deaepaumn u 0COGEHHOCTEN POCCUICKOW HALMOHANbLHOW CTaHAApPTU3aLMMU, KOTO-
pble BblAeneHbl B TEKCTE HACTOALLEro CTaHaapTa KypcueoM;

- 3aMeHbl eauHuL U3MepeHus ans npuseaeHun ux s coorsetcrene ¢ FOCT 8.417-2002 ana cucTemsl
Ccu;

- 3aMeHbl TEPMUHOB:

TEPMUHbI «KanubpoBKa» M «kanMBPOBOYHbIE PACTBOPbLI» 3aMEHEHbl COOTBETCTBEHHO HAa TEPMMHbI
«rpagyvnpoBKay U «rpagympoBOYHbIE PACTBOPLI» B COOTBETCTBUM C TepMmuHonormen no FOCT P 52361-2005;

TEPMUHbI «KanuBpOBOYHAA KPMBAA», «KanUOPOBOYHLIN rpaduk» 3amMeHEeHbl HA TEPMUH «rpaayvpo-
BOYHAsA XapaKkTepucTuka;

McnpaBneHbl oneyaTku, 4ONyLEHHbIE B MeXAyHapoaHOM cTaHaapTte B Tabnuue 1, nyHkTax 6.7 1 6.9
(CM. CHOCKN)

B HacTosiLeM cTaHaapTe yuTeHbl OCHOBHbIE HOpMaTUBHbIE TpeboBaHUA MeXAYHAPOAHOro cTaHaapTa
NCO 17294-1:2004 «KayectBo BOAbl. [puMeHeHne macc-CNEKTPOMETPUM C MHAYKTMBHO CBSI3aHHOMW nnas-
mon (MCI-MC). Yacte 1. OBwue pykoBogsawme npuHuunbl» (ISO 17294-1:2004 «Water quality — Application
of inductively coupled plasma mass spectrometry (ICP-MS) — Part 1: General guidelines»), Ha koTopble B
oTaenbHbiXx pasgenax NCO 17294-2:2003 paHbl ccbinku. TpeboBaHMA OTMEYEHbl B TEKCTE HACTOALLEro
cTaHgapTta BepTUKanbHOW MOMY>KUPHON SIMHUEN HA NONAX.

HaumeHoBaHMWe HacTOALLEro craHgapra M3MEHEHO OTHOCUTENbHO HAUMEHOBAHUSI YKa3aHHOTO MEX-
AyHapoaHoro craHgaprta ang npuseaenusi B coorsetcreue ¢ FOCT P 1.5-2012 (noapasaen 3.6).

CBefeHns1 0 COOTBETCTBUM CCbINTOYHBIX HALMOHAMbHBIX U MEXrOCYAAapCTBEHHbIX CTaHAAPTOB MeXAy-
HapoAHbIM CTaHAapTaMm, UCMOSb30BAHHLIM B KAYECTBE CCbINIOYHbLIX B MPUMEHEHHOM MEXAYHapOAHOM CTaH-
Japrte, npuBeAeHbl B AOMONMHUTENBHOM Npunoxenun O,

5 BBEJEH BINEPBbIE

lMpasuna npumeHeHusi Hacmosawieeo cmaHdapma ycmadoenexbl 8 FTOCT P 1.0—2012 (pa3den 8).
UHebopmayusa 06 UMEHeHUsAX K Hacmoswemy cmaH0apmy ny6bruKyemcs 8 exe200HOM (110 COCMOSHUI Ha
1 aHBaps meKywje2o eoda) UHOPMaYUOHHOM yKazamene «HayuoHarnbHble cmaH0apmbl», a 0¢huluanbHbili
meKem U3mMeHeHUl U NornpasoK — 8 eXemMecsyHOM UHGOpMaUyUOHHOM yka3amene «HauuoHanbHbie cmaH-
Oapmbi». B cniydae nepecmMompa (3aMeHbi) Unu OMMeEHbl HacmosAwezo cmaHdapma coomeemcemeyiouiee
yeedomneHue 6ydem onybnukosaHo & bruxaliuiem ebirycke UHGHOPMayUOHHO20 ykasamensa «HayuoHanb-
Hble cmanlapmbly. Coomeemcemeyiowiast UHGoOpMayus, yeedoMIeHUE U MEeKCMbI pa3MeLaromes makxe e
UHehopmayuoHHoli cucmeme 06uie20 Monb308aHuUsl — Ha oghuyuansHoM calime ®edeparnbHO20 azeHmMemea
10 MEXHUYECKOMY pezaynuposaHuio U Memporsioauu 8 cemu lHmepHem (gost.ru)

© CraHgapTtuHdopm, 2015

HacTtoswumii cTaHgapT He MOXET ObiTb MOMHOCTLIO MMM YaCTUHYHO BOCMPOWU3BEAEH, TUPAKUPOBAH U
pacnpocTpaHeH B KadyecTBe oduumanbHoOro u3navua 6Ges paspelueHuss deaepanbHOro areHTCTBa no
TEXHUYECKOMY PEFYNUPOBAHMIO U METPONOTMN
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FOCT P 56219—2014
(MCO 17294-2:2003)

HAUUWOHANBbHBLIA CTAHOAPT POCCUMNCKOWN PEOLEPALUMN

BOAA

OnpepgerneHue cogepxaHusa 62 sneMeHTOB METOAOM
Macc-CNekKTpoOMeTpun ¢ UHAYKTUBHO CBA3aHHOW NNa3MOM

Water. Determination of 62 elements by inductively coupled plasma mass spectrometry (ICP-MS) method

Nara BBegeHua — 2016—01—01

1 O6nactb NnpUMeHeHun

HacToswui ctaHgapT pacnpoCTPaHAETCS Ha NMUTLEBYIO (8 MOM YuCrie pacghacos8aHHyo 8 eMKocmuy),
npupodHyo (NOBEPXHOCTHYIO U NMOA3EMHYIO) N CTOYRYIO (8 MOM YUCNe OYUWEHHYIO) BOAY U yCTaHaBnNuBaeT
onpeaeneHne memodomMm macc-cnekmpomempuu ¢ UHOYKIMUSHO cef3aHHOU nna3moll MaccoebiX KOHUEH-
mpayull (cM. mabnuyy 1) cneaylowmx ANEeMEHTOB: anioMuHui, 6apui, Gepunnuii, 60p, BaHaaUN, BUCMYT,
BonbdpamM, AUCNPO3UN, ragonuHUI, rannui, racHuii, repmaHui, ronbMuii, eBponui, 3010TO, UHAUN, UPU-
OUA, UTTPUIA, UTTepOun, kaamui, Kanuiu, kanbumin, koGanbT, NaHTaH, NUTUMK, NIOTELUA, MarHuin, MapraHed,
Meab, MONMMBAEH, MblLIbAK, HATPWiA, HEOAUM, HUKENb, ONOBO, NANNAAWNA, NNaTuHa, NPaseoanm, peHui, po-
auin, pyonauii, pyTeHui, camapun, CBMHEL, ceneH, cepebpo, ckaHaumi, CTPOHUMIA, CypbMa, Tannun, Tennyp,
TepOuii, TOpuiA, TYNnNui, ypaH, poccop, Xpom, Lie3uin, Lepui, LIMHK LIUPKOHWIA 1 3pOun.

MeToa Take NPUMEHUM ANA ONpeAeneHns YKa3aHHbIX ANEMEHTOB B amMOCgepHbIx ocadkax, MUHe-
panusarax akTMBHOIO una u ocadkax CmoyHbix 600. OnpedernieHue coOepaHusi 3N1EMEHMOo8 8 MOPCKOU
800e 803MOXHO nocne ee pasbaeneHus eodoli dns nabopamopHo20 aHanusa (cMm. pasden 8) 8o obujezo
codepxaHus pacmeopeHHbIX eewecms (coneti) He b6onee 2 2/om°,

Pabounin gnana3oH onpeaeneHunst ykasaHHbIX 9YIEMEHTOB 3aBUCUT OT MaTtpuubl Npobbl M BO3HUKAIO-
LLMX MEeLLaIoLWUX BIUMSAHMUIA. B NUTLEBOI BOAE U OTHOCUTENBHO HE3arpa3HeHHbIX Boaax npeden onpedeneHus
Haxoautcs mexay 0,11 1,0 MKF/,EIM3 ans 6onbLIMHCTBA anemMeHToB (Tabnuua 1).

Mpenen onpeaeneHus GONbLUMHCTBA 3NEMEHTOB OOYCIOBMEH 3arpsA3HEHMEM XONOCTOW Npodbl U 3a-
BUCUT B 3HAYUTENLHON CTENEHU OT YNCTOThLI BO3Ayxa B nabopaTtopHbix nomeweHusix. l1peden onpedeneHus
OKa3blBaeTCs BbILLE B TEX CMy4Yasx, KOrga npu NpoBEAEHWM aHanu3a CyLEeCTBYET BEPOATHOCTb NPOSBIEHUS
MeLuaoLwmx hakTopos.

Ta6nuuya 1-Ipeden onpedeneHus anemMeHmMos B He3arpsa3HeHHbIX Bofax

OnemeHT | YacTo nc- lpeden OnemeHTt | Yacto nc- lpeden OnemeHt YacTo uc- lpeden
nonb3yemblii| orpedenenus, none3yemblil| onpedeneHus, nornb3yemblin | onpedeneHus,
usoTon mka/om® usoTon mke/dm®? 1soTON mke/dm®?
A "'Ag 1 Ho "Ho 0,1 "Se 10
¢ ™Ag 1 In ™In 0,1 Se ["se 10
Al "Al 5 Ir 3y 0,1 “Se 10
As "As 1 K K 50 Sm "’Sm 0,1
Au AU 0,5 La La 0,1 S "%Sn 1
5 ) 10 z 5L 10 N [™gn 1
B 10 ! L 1 s BSr 0,5
5a ™Ba 3 Lu Ly 0,1 r ®Sr 0,3
Ba 0,5 M “Mg 1 Tb ™ Tp 0,1
Be “Be 0,5 g Mg 10 Te Te 2
Bi 2B 0,5 Mn *Mn 3 Th *Th 0,1
®Ca 100 ®Mo 0,5 T 0,2
Ca [™Ca 50 Mo Fwsyo 0.3 T oS 0.1
*Ca 10 Na “Na 10 Tm " Tm 0,1
cd "cd 0,1 Nd TNd 0,1 U U 0,1
™Cd 0,5 Ni =Ni 1 V Y 1

W3panue opuumnanbHoe
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OkoH4aHue mabnuuyp! 1

OnemeHT | YacTo uc- lNpeden OnemeHT Yacto Npeden OrnemeHT Yacto lpeden
nonbayembin| orpedenerus, venoneayemMblil | onpedeneHus, ucnonesye- | onpedenerus,
usoTon mka/om’>? usoTon mKa/om>? MBIl M30TON mka/dm®?
Ce ™Ce 0,1 ONi 3 W w 0,3
Co *Co 0,2 P °p° 5,0 O 0,3
or *ICr 1 “Spp 0,2 Y | %Y 0,1
>Cr 5 Pb? [ PPp 0,2 b T 0,2
Cs "°Cs 0,1 “*Pp 0,1 ""*Yb 0,2
cu “Cu 1 Pd "Pd 0,5 %*Zn 1
“Cu 2 Pr “'Pr 0,1 Zn | *Zn 2
Dy Dy 0,1 Pt TPt 0,5 °°Zn 3
Er "°Er 0,1 Rb “Rb 0,1 Zr | 7zr 0,2
Eu 'Eu 0,1 Re "Re 0,1
Eu 0,1 "*'Re 0,1
Ga “Ga 0,3 Rh "“Rh 0,1
"Ga 0,3 Ru "“'Ru 0,2
Gd ™'Gd 0,1 "Ru 0,1
Gd 0,1 Sb “'sb 0,2
Ge "“Ge 0,3 '“°Sb 0,2
Hf TTOHf 0,1 Sc *Sc 5
¥ B 3aBYCUMOCTH OT ucronb3yemozo npudopa MoryT GbiTe OCTUIHYTHI CYLLECTBEHHO Gonee HU3kue Npeaernsl.
®) UroBel M3GexaThb OWNGOK 3a cHeT pasNn4YHOro M3OTOMHOMO COCTaBa MPUPOAHOrO CBUHLA, AOMXKHLI ObITb yYymeHb!
3HaYeHUs curHanos oT uzomonos *°Pb, 2’Pb u *%pb.
9B MeXAyHapOoAHOM cTaHAapTe JornyLleHa oneyvaTtka, KoTopas ycTpaHeHa npu pa3paboTke HacToALWEro cTaHgapTa

2 HopmaTtuBHbIE CCbISIKK

B HacTosiem cTaHgapTe MCnonb30BaHbl HOPMATUBHLIE CCLINKM HA creaylowme CTtaHaapTbl:

FOCT 17.1.5.05-85 Oxpana npupodsbl. udpocghepa. Obujue mpebosaHus K ombopy npob rnosepx-
HOCMHbIX U MOPCKUX 800, nbda u ammocghepHbix 0cadkos

FOCT 1770-74 locyda mepHaa nabopamopHas cmekisiHHas. LunuHOpbl, MeH3ypKu, Konbbl, npo-
6upku. Obuwue mexHuU4ecKue ycnosus

FOCT 4461-77 Peakmuebl. Kucroma a3omHas. TexHu4eckue ycnosus

FOCT 10929-76 Peakmusbl. Bodopoda nepokcud. TexHu4eckue ycrosus

FOCT 11125-84 Peakmusebi. Kucrioma azommasi 0c060U 4ucmomei. TeXHUYECKUE yCII08us

FOCT 14261-77 Peakmusbi. Kucrioma consiHasi 0co60l qucmombl. TexHu4eckue ycrosusi

FOCT 14262-78 Peakmusbi. Kucrioma cepHas 0coboli yucmomsl. TexHu4eckue ycriosusi

FOCT UCO/MOIK 17025-2009 Obwue mpebosaHusa K KOMIIEMEHMHOCMU UCTbimameribHbIX U Kanub-
P0o80OYHbIX ntabopamopuli

FOCT 25336-82 lNocyda u obopydosaHue nabopamopHbie CMEKNAHHbIe. Turbl, 0OCHO8Hble napa-
Mempbl U pasmephbl

FOCT 29169-91 (MCO 648-77) Nocyda nabopamopHas cmeknaHHas. [Nunemku ¢ o0Hol ommemkoli

FOCT 29227-91 (MCO 835-1-81) MNocyda nabopamopHas cmeknaHHas. lNunemku epadyuposaHHbie.
Hacmb 1. Obwue mpebosaHus

'OCT 31861-2012 Boda. O6uue mpebosaHusa Kk ombopy npob

FOCT P 56237-2014 (MCO 5667-5:2006) Boda numbesas. Ombop npob Ha cmaHyusx eo0ornodao-
mosku u 8 mpybonposodHbIx pacripedenumernbHbIX cucmemax

FOCT P NUCO 15587-1-2014 Boda. MuHepanusauus npob cMecbro a3omHoli u congHoli kucnom 0ons
onpedeneHuss HEKOMOoPbIX 31IEMEHMO08

FOCT P NCO 15587-2-2014 Boda. MuHepanusauus npob azom+oil kucrnomoli dna onpedeneHus He-
KOMOPbIX 31eMEeHMO8

FOCT P 52361-2005 KoHmponb 06bekma aHanumudeckutl. TepmuHb! u onpedeneHus

FOCT P 52501-2005 (MCO 3696:1987) Boda 0ns nabopamopHo20 aHanu3a. TeXHU4ecKue ycnosus

Il puMmeyaHune— |-|pVI nonbL30BaHUN HACTOALWMM CTaHQapTOM qenecooGpaaHo npoBepUThH OeiCcTBUE CChINMOYHBLIX
CTaHOapToB B I/IH(bOpMEU,VIOHHOVI cucteme O6Ll.leF0 noNb30BaHUA — Ha Obe/ILJ,I/IaJ'IbHOM caiTe d)enepaanoro areHTCcTBa
Mo TEXHNYECKOMY PeryfimpoBaHUio 1 METPONOornn B CeTu MHTepHeT WM nNo exerogHomy MH¢0pMaHMOHHOMy yKazaTenwo
«HauunoHanbHele CTaHfapThl», KOTOpLIA OI'IYGJ'IVIKOBaH Mo COCTOAHUIO Ha 1 AHBapA TeKylwero roga, W No BbINyCKaM
exemMecAavHoro I/IHqDOpMaLWIOHHOFO yKasatena «HaLlVIOHaJ'IbeIe CTaHAapThbI» 3a TeKyLLWIVI rof, Ecnv samMeHeH CCbINOYHbLIN
CTaHdapT, Ha KOTOprI7I AdaHa HejaTupoBaHHaA CCblJlIKa, TO peKoMeHayeTCcA UcnonbL3oBaTb ,D,eIZCTByI'OLLtyI'O BEepPCUo 3TOro
CTaHAapTa C y4eTOM BCeX BHECEHHLIX B jlaHHYHO BEPCUKD N3MeHeHu. Ecnv 3aMeHeH CChINOYHbIN CTaHgapT, Ha KoTopbIi

2
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AaHa faTMpoBaHHas cchbifika, TO peKOMEHAYeTCA UCMosb3oBaTbh BEPCUIO 3TOrO CTaHAapTa C yKa3aHHbIM Bhille roaoM
yTBepXAeHNA (NpuHATKA). Ecnn nocne yTBepXeHnst HacTosILero cTaHfapTa B CCbITIOYHbIA CTaHAapT, Ha KOTopLIi AaHa
AaTupoBaHHasa ccblflka, BHECEHO W3MEeHeHWe, 3aTparuBaloliee MONOoXeHWe, Ha KoTopoe JaHa Cchiflka, To 3To
NONoXeHNe pekoMeHAyeTCs MPUMeHsTb 6e3 yyeTa AaHHOrO M3MeHeHWsl. Ecnn ccbinouHblit cTaHgapT oTMeHeH Ge3
3aMeHbl, TO NOMoXeHWe, B KOTOPOM flaHa CChifKa Ha Hero, peKkOMeHAYyeTCs NMPUMEHSTb B YacTu, He 3aTparveaiolei sty
CCBISIKY.

3 TepmuHbI 1 onpeageneHusn
B HacTosLWwemM cTaHaapTe NpuMeHeHbl TEPMUHLI, NpuseaeHHble B FOCT P 52361.
4 OT60p Npo6

4.1 Ot6op npo6 nposoaat no FOCT 318671, FOCT P 56237 u N'OCT 17.1.5.05. Mpu ombope npob
crneayeT usberatb MoObIX 3arpsi3HEHNI, 3TO 0COOEHHO BaXHO ANA aHanNU3a a/1eMeHIMmos Ha ypoeHe ux cne-
[I0BbIX U YNbTPACNeA0BbIX KOHUeHmpauud.

MaccoBas KOHUEHTpaLus 31EMEHTOB MOXET MEHATbCA BeCbMa ObiCTpo nocne ot6opa npob Bcnea-
cTBUe copbuum unu gecopdumn. 3TO UCKNIOYMTENBHO BAXKHO, HaNpumMep B cnyvae Ag, As, B, Se u Sn.

Marepuan emkoctu 05159 ombopa npob BLIBUPAIOT 8 cOoMmeemcmeuu ¢ mpebosaHusmu pasdena 8.

4.2 Ons onpeaeneHnss pacTBOPEHHbIX (PopMm dnemeHToB Npoby UNbLTPYIOT Yepe3 MembpaHHbIN
duneTp ¢ Agnametpom nop 0,45 mkm. Mpu 3mom yCTPONCTBO ANA (puNbTPOBaHUA U PUNLTP CHavana npo-
MbIBAIOT HECKOMbKUMMW Nopuusamu npobbl, oTOpackiBas ux, u 3atem oTbupaiot Heobxoaumblii 06LeEM hunb-
Tparta.

No6asnsioT 0,5 cM> a30THOIT KUCTOTLI (pa3aen 8) Ha kaxable 100 cm> ¢unbmpama npobbl. C noMo-
wbto yHusepcarsbHol uHOukamopHoli 6ymazsu onpedensiom 3HaveHne pH npobbl, 3HaueHume pH dosmkHO
6bimb MEHee 2, B MPOTUBHOM criydae A00aBnsaloT a30THYIO KUCNOTY A0 docmukeHus TpebyeMoro 3HavyeHusi
pH.

Mpu onpegeneHun SMemMeHToB, 00pasyloWMX COEAUHEHUSA, UMEIOWME TEHAEHUMIO K TUAPONuU3y,
Hanpumep Sb, Sn, W nnu Zr, om6upaiom omoenbHyto npoby gunbmpama, e komopyto BHocsT 1,0 cm® co-
naHown kucnoTel (pasaen 8) Ha kaxabie 100 oM’ ¢unsmpama. C nomMowibio yHusepcanbHOU UHOUKamopHoU
6ymaeu onpedensiom 3Hadyenume pH npobol, 3HayeHue pH GomkHO Obimb MeHee 1; B NPOTUBHOM Cry4ae ao-
GaBnAT CONSAHYIO KUCNOTY A0 docmuxkeHusl TpebyeMoro s3HayeHust pH.

5§ CywHoCcTbL MeTOAA

MHorosnemeHTHOe onpeaeneHne dNeMeHTOB METOAOM MAaCC-CMEKTPOMETPUU C UHAYKTUBHO CBA3aH-
Hown nnasmon (UCIM-MC) BkniouaeT B cebs cnegyiome craauu:

- BBEJleHWe uccneayeMoro pactsopa B pagmoyacTtoTHYIO nNnasMy (Hanpumep, NyTeM NHEBMaTUYECKO-
ro pacnbisieHusi), B KOTOPOM NpoLecChl Nepeayun SHEPrun NnasmMbl Bbi3bIBAIOT AUCCOLMALIMIO MOTIEKYN, aTo-
MM3aLMIO U MIOHU3ALMIO INEMEHTOB;

- U3BNEYEHNE UOHOB U3 NNasmbl C NOMOLLLIO AuddepeHLnanLHOro BakyyMHOro uitepdeiica ¢ uHTe-
rPUPOBAHHOM MOHHOWN OMTMKON M pasfierieHue UOHOB HA OCHOBE 3HAYEHUS OTHOLLEHUS] MAacCbl MOHOB K UX
3apsiay B Macc-CrnekrpoMeTpe (Hanpumep, KBagapynosibHOM);

- MEePeHOoC MOHOB Yepe3 Macc-cenapauuoHHOe YCTPOMCTBO (Hanpumep, KBagpynorsb) U AeTeKTupoBa-
HUe, O6LIYHO NPY NOMOLLM HENPEPLIBHOTO AUOAHONO 3NEKTPOHHOIO YMHOXUTENS, M 06paboTka uHdopMauum
006 noHax cucreMmon o6paboTkM AAHHBIX;

- FpaiyupoBKa CrieKmpomMempa ¢ UCnonb30BaHUEM COOTBETCTBYIOLLMX FPAyMPOBOYHbLIX PACTBOPOB;

- KONIMYECTBEHHOE onpeaeneHne codepxaHusi NIEMEHMOS.

MpuMeydaHUe—3aBUCMMOCTb MEXAY 3HayeHUEeM CUrHara U MacCoBOW KOHLEHTpauuel anemeHma O6bluHO
NuHelHa B Npefernax He MeHee YeM NATU NOPSIAKOB.

6 Mewaroume BNNAHUA

6.1 B psigpe crnyyaeB MOTyT BO3HMKaTb Kak uzobapuyeckue, Tak u Heuzobapuueckme meLsaowmne Bnmus-
Huga. Hanbonee 3Ha4YMMbIMU MELLAIOLIMMU BAMSHUSMU SIBMNSIOTCA COBMagaloLLMe Maccbl U30TONOB onpeje-
nsieMbIX 3NEMEHTOB U PUsndeckne (Heusobapuyeckue) meLuaoLme BAuAHUS OT MaTpulbl Ipoodsbi.

OcCHOBHble u30bapuyeckue MeLaloLmMe BrMSAHUS NpeacTaBneHbl B Tabnuue 2 (A0nonHUTENbHasa MH-
dhopmauus no mewarouum enuaHUaM rpueedeHa B npunoxeHuu [JA). Ytobbl 00HApYXUTb MeLLaloLue Bnu-
SIHUSA, pEeKOMEHAYETCA NPU U3MEPEHUM UCTONb30BaTb HECKONbKO M30TOMNOB JaHHOro aneMmeHta. Bce nony-

3
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YaloLWMECs 110 UBMEPEHUI0 3MuxX U30moroe pe3ynbTaTtbl A0IKHbI ObiTb Cxoxumu. Ecnu ans aaHHoro ane-
MEHTa HEBO3MOXHO NOA0OpaTb M30TOM, KOTOPLIA HE NOABEPXKEH MELLAIOLMM BIMSIHUSIM, TO NPOBOAAT Ma-
TemaTu4eckyto koppekuuio (6.2.2).

HeGonbwon apend vunu u3MeHeHWs 3HadyeHuli cu2Harioe KOPPEKTUPYIOT NMPUMEHEHUEM 3JneMeHTa
cpaBHeHus. B obwem cnyyae, 4ToObl u3bexatb (OU3M4EeCKUX U CNeKTpanbHbIX MELLAOLLMX BIUSHUIA, MacCo-
Bas KOHL|EHTPALA PaCTBOPEHHbIX BELLIECTB HE AO0IDKHA NPEBbILLATh 2 r/AM .

HekoTopble MelualoLme BAUAHWA HE NPOSIBMSIOTCSA B YCMOBUSAX XONOAHON nnasmbl. OaHako Heo6xo-
AUMO NPUHATL BO BHUMAHME HEU3BEXHO MEHbLUYID CTaburbHOCTb XONoAHOW Nnasmbl. Takke HEKOTOpble
MeLLaloLWmne BANAHUA YCTPAHAKOTCA B PEaKLUMOHHOM SHEike CNEKTPOMETPA.

T a6 nuuya2 - OcHoBHble n3obapuyeckne MeLlatowme BIMSIHUS

3nemeHT N3oTon MexaneMeHTHble BINMUAHUSA, Bbl3BaHHbIE BHMHHMH, Bbl3BaHHble MHOMOAQTOMHbBIMU
n3oGapamu 1 AByx3apsaHEIMU MOHAMM NOHaMu
" kg _ 20
Ag NbO, ZrOH
As “As — ArCl, CaCl
Au AU — TaO
B B — BH
Ba "°Ba La’, Ce” —
ca sza — CNO
Ca — COO
cd ™Cd — MoO, MoOH, ZrOH
Cd Sn” MoO, MoOH
Co *Co — CaO, CaOH, MgClI
or :er — ArO, ArC, CIOH
Cr Fe CIO, ArOH
cu *Cu — ArNa, POO, MgCl
®Cu — SOOH
Eu TEu — BaO
By — BaO
Ga cvea Ba++ CrO, ArP, CIOO
Ge raGe Se+ ArS, CICI
|n T1oIn Sn+ —
Ir ;495” — HfO
Mg — CcC
Mg Mg — cC
Mn *>Mn — Na$S, ArOH, ArNH
Mo Mo Ru’ —
N :zNi Fe' CaO, CaN, NaCl, MgS
Ni — Ca0, CaOH, MgCl, NaCl
Pd ®pq cd’ MoO, ZrO
Pt pt — HfO
Re ®Re Os” —
Ru °Ru Pd” —
Sb sb Te' —
Sc PS¢ — COO0, COOH
Se — CaCl, ArCl, ArArH
Se 3e Kr' ArAr, CaCl
53¢ Kr' —
Sn 5 Te" —
Vv Sy — ClO, SOH, CIN, ArNH
W AN Os’ —
%*Zn Ni* AICI, SS, SO0, CaO
Zn °°Zn Ba PCI, SS, FeC, SOO
%Zn Ba, Ce™" FeN, PCI, ArS, FeC, SS. ArNN, SOO
MpuMeuaHmne—Tlpn BEICOKUX 3HAYEHUSAX MAcCOBOIN KOHLEHTpauuu onpefenseMbix aNeMeHToB Mellarolyue
BNUAHNA MOryT ObiTb Bbi3BaHbl 0O6pa3oBaHUeM ApYrMxX MHOrOATOMHLIX UOHOB MNN ABYX3apsifHbIX UOHOB, KOTOpLIE He
npueeaeHbl B HacToAWel Tabnuue.

6.2 CnexTpanbHble MewarwWwme BIAUAHUA

6.2.1 MoapobHass MHdpOpPMaUUA OTHOCUTESILHO CMNEKTPanbHbLIX Mewarwux enusHull npueedeHa B
OA.2 (npunoxenue JA).
4
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6.2.2 N306apunueckue 3sIeMeHTHbIe MeLwarolmne BIMsHUsA

N3o06apuueckne anemMeHTHble Mewaiowjue elusHUS Bbi3blBAOTCA M30TONAMM Pa3HbIX 9N1EMEHTOB C
OAHWUM M TEM e HOMMUHAambHbIM 3HAYEHWEM OTHOLUEHUA MacChl K 3apsay, KOTOpble He MOryT ObITk pasaene-
Hbl BCJ1'IeACTBVIe HeJoCTaTOYHOW paspeLuatollein cnoCoOHOCTM UCMONb3YEMOro Macc-cnekTpoMeTpa (Hanpu-
Mep, ‘Cd u Sn)

Mewwatowme nsobapuyeckue BIMAHUA MOTyT ObiTb CKOPPEKTUPOBAHLI NYTEM y4yeTa BRUSHUSA MeLuato-
Lero anemMeHTa (Tabnuua 3). B aToM crnyyae u3oTonbl, UCNOMb3yeMble ANs KOPPEKUUn, He O0mKHbI nodsep-
2ambCA KakuM-nmbo MeLaoLwmmM BANAHMAM. BO3MOXHbIE BapUaHTbl KOPPEKUWKW, KaK npasusio, BKMOYEHbl B
nporpaMmHoe obecneyeHue K npubopy.

Tabnwuya3—TpuMepbl peKOMEHAYEMbIX U30TOMOB, X OTHOCUTENEHBIE MaCcChl U KOPPEKTUPYHOLLUE NonpaBKu

OnemeHT PekoMeHayeMblii 30Ton Monpasxa ”
As "As -3,127[I("’Se) - 0,815'1(F*Se)] unu
As -3.127.[I("Se) + 0,3220-1("°Se)]
Ba "Ba - 0,0009008 I(”*’La) 0,002825:1("*Ce)
Cd cd - 0,02684-1('"°Sn)
Ge Ge - 0,1385-1( “Se)
In ™In - 0,01486°I("°sn)
Mo Mo - 0,1106:1(""Ru)
Ni BN - 0,04825'I1(°Fe)
Pb “"Pb +I(""Pb)+I(*"Pb)
Se 575¢ - 1,009-1C°Kr)
Sn ™%Sn -0,01344-1(™°Te)
V Ty - 3,127-[I°Cr)-0,1134-1(>°Cr)]
W S - 0,001242:1("0s)
" - Monpaeky cnedyem npubasumsb K 3Ha4EHUIO UHMEHCUBHOCMU CugHana, coomeemcemeyioujell Macce peKo-
MeHOyemozo usomona (cm. ypasHerue ([4.A.1)).

6.2.3 U3o6apuueckue mewaroujue BIIMAHNA 3a CYET MHOFOaTOMHbIX MOHOB

MHoroaTOMHbIe VIOHbI 06pa3yr0Tc;| M3 KOMMOHEHTOB MfiasMbl, peareHToB U MaTpuubl pobb! (Hanpu-
Mep, BNUsiHMe “Ar®cl u “ca®*Cl na As) Mpumepbl KOPPEKTMPYIOLLMX YPaABHEHUN NpUBEAEHbI B Tabnuue
3, a uHchopmauua 0 3HAYMMOCTM MELLAIOLLNX BIUSHWUNA (8bIPaXKeHHOU Yepe3 YCrIo8HYI0 Maccosyio KOHueH-
mpauuio onpedenﬂemoao anemeHma) Ha npumepe pacmeopos Na, K, Ca, Mg, ClI, S, P (100 mr/am’ ) u Ba
(1000 Mmkr/am ) - B Tabnuue 4. Mewwatowee BnusiHme 0COOEHHO 3HAYMMO AN pAaa 3NeMeHToB (Hanpumep,
As, Cr, Se, V).

PekomeHayeTcs perynsipHas NpoBepka Mewanuwiezo BAMAHUA ANA KOHKPETHOro npubopa.

B cnyyae mamemamudeckoll KoppeKkyuu ¢ Ucrosib308aHueM Koppekmupyrouwux nonpasok (mabauya
3) HeobXxoAMMO MPUHATL BO BHUMAaHWE, YTO Melualowee BAMAHWE 3aBUCUT Kak OT HACTPOWKWU nNnasmbl
(Hanpumep, cteneHun obpa3oBaHMsa OKCUAOB), Tak U OT MaCCOBON KOHLEHTPaLMN MELLAIOLLEro afieMeHTa.

Ta6nuya4 — 3Hadmmble Meliatowe BnusaHUA pacteopo Na, K, Ca, Mg, Cl, S, P (100 Ml'/.qu) n Ba (1000 MKr/,qM3)

OnemeHT Maoton YcnoeHas maccoBasn Tun MmeLaioLero BMIMSHNUSA
KOHLEHTpauma a’, MKI‘/AM3 MHOroaroMHbIMU MOHaMK
As °As 1,0 ArCl
Co Co Ot 0,2 10 0,8 CaO, CaOH
>“Cr 1,0 CIOH
Cr 1,0 ArC
“Cr 50 CIO
*Cu O11,0p03,0 ArNa
Or1,0p01,6 POO
Cu ®Cu 2,0 ArMg
2,0 POO
2,0 SOOH
®Ga OT 1,0 g0 25 Ba™
0,3 ArP
Ga 1.0 CIOO
"Ga 0710,2700,6 ArP
Ge “Ge 0,3 CICI
0,3 ArS
Mn *Mn 3,0 KO
3,0 NaS
3,0 NaS
N Nj 2,5 CaO, CaN
Ni Or3 7012 CaO, CaOH
Se = 10 ArCl
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OkoHYaHuUe mabnuupi 4

OnemeHT MsoTon YcnoBHas MaccoBas Tun MeLaoLLero BMIMSHUS
KOHLIEHTpaLmst ®, mkr/gm® MHOroaToMHbIMU UOHaMW
Y OT1805 CIO, CIN
\' 1,0 SOH
**Zn 7 ArMg
3 CaO
8 SS, SO0
1 POOH
®Zn 2,0 ArMgBa™
Zn 5 SS§, SO0
4 PCI
2 Ba™
%Zn 50 ArS, SS, SOO
4 Ba™
¥ MeluatoLLee BNUSHNE He OTMEYEHO BMIOTh 0 YKasaHHbIX Maccoebix KOHLEHTpaLmii, OjHaKo crieayeT aTo
npoBepuUTb 0715 KOHKpemHozo rnpubopa.

6.3 HecnekTpanbHble Mewarouwjue BnuaHus npusedeHe! 8 0.A.3 (npunoxeHue [.A).

6.4 [Insa onpeaeneHus aNeMEeHTOB Ha CnegoBOM WM ynbTpacnedoBOM YPOBHE MaCCOo6biX KOHUeHmpa-
yuli 8 aHanusupyemoli npobe e00bl peakTuBbl AOMKHbI ObITb COOTBETCTBYIOLLEN YUCTOTLI. KOHUEHTpauus
aHanuTa unuM MeLlalLLmMX BELLECTB B peakmueax u Boae 0519 nabopamopHo20 aHanu3sa (pasfden 8) pormkHa
ObITb NPEHEOPEXXMMO Manoi No CPaBHEHUIO C HaMbonee HU3KUMU 3HAYEHUAMU KOHUEHTPauuin amoeo ane-
MeHMa, onpedernsieMbix 8 aHanusupyemoli npobe.

Onsg MUHUMKM3aALMKU MELLAIOLWMX BIIUSIHUIA 38 CYET MHO20aMOMHbIX UOHO8 ANA KOHCepsBauuu u MUHe-
panusauum npob pekoMeHAYyeTCsA UCMONMb30BaTh a30THYIO KUCIOTY.

7 Ycnosusi nposedeHusi usamepeHuil

Jlabopamopuu, npoeodsaujue aHanus, U mpebosaHus K KOMIeMeHmMHocmu ucnsimameneli, O0/mKHbI
coomeemecmeosamp FTOCT NCO/MOK 17025.

YUpesBbl4alHO Ba)KHO, YTOOLI UCMbLITAHUS, MPOBOAUMbIE B COOTBETCTBUM C HACTOSILLIMM CTaHAAPTOM,
BbIMONHANNCL 0GYYEHHBIM NEPCOHANOM.

MpeaynpexaeHue — epcoHan, MCNOMb3YOLWMIA HACTOAWMIA CTaAHAAPT, AOMKEeH ObiTb 3HAKOM C
Hagnexallein nabopaTopHOi NpakTUKON. HacTosawmin ctaHaapT He npegycMaTpuBaeT O3HaKOMIIEHWe nep-
CoHana co BceMu npobnemamu 6€30nacHOCTU, CBA3aHHLIMK C €r0 NpUMeHeHueM. MNonb3oBaTernb HeceT OT-
BETCTBEHHOCTb 3a COGMIOAEHUE COOTBETCTBYIOLLUMX TpeboBaHuii, Kacawowmxca 6e30nacHOCTM U OXpaHbl
340pPOBbsi, B COOTBETCTBUM C HALMOHASNBbHBIM 3aKOHOAATENBbCTBOM.

8 Cpedcmea usmepeHull, ecnomo2amesnbHoe obopyaoBaHue, peakTUBbl, MaTe-
puanbi

Macc-CnekTpoMeTp ¢ MHAYKTUBHO cBA3aHHoN nnasmoi (MCIM-MC), npurogHoeiit 4N MHOTO3NeMEHTHO-
ro u M30TOMHOro aHanu3oB. CnekTpomeTp AOSKeH obecneynBaTb CkaHUpoBaHuWe B obractu mace (m/z) ot 5
00 240 aTOMHbIX eaMHUL, MacCkl C pa3peLleHuem, obecneyqusarowum LUIMPUHY nuka He Bonee 1 aTOMHON
eaMHULBI Maccbl Ha BLICOTE, cocTaBnswen 5 % ot BbICOThl nuka. Mpubop aomkeH BbiTb CHABXeH cucTe-
MOW AETEKTMPOBaHUSA CO CTaHAAPTHLIM MMM PACLLUMPEHHBLIM AUHAMUYECKUM AUana3oHoM.

Macc-cnoy koHTponnep nogavu rasa B pacnoinutenb. XKenatenbHbl Takke Macc-pnoy KOHTPoNnnepsl
AnsA rasa nnasmbl U BCIOMOraTesibHoro rasa. Oxnaxgaemas BOAON pacnbiMTENbHAS Kamepa MOXET UMETb
NPEMMYLLECTBO B CHUXXEHUM HEKOTOPBLIX TUMOB MELLAIOLWMX BIMSAHUIA (Hanpumep, 3a CYET MHOrOaTOMHbIX
OKCUAHbIX hOpMm).

M pumMmevyaHne— MnasMa oueHb YyBCTBUTEIbHA K HecmabunbHocmu CKOPOCTW ra3oBoro noTokKa.
PacnbinuTesnb ¢ NepucTansTUYECKUM HACOCOM NMEPEMEHHO CKOPOCTM.

MpuMeyaHUe—WMcnons3oBaHne NepucTansTUYECKOro Hacoca A4 nojadyu pacTsopa B pacnbinuTens He sB-
naeTcs HeobxoAuMbIM ANS PSAa pacnbiNUTenei, O4HaKo ero Hanuyue XenaTenbHO MoYTW BO BCeX crydasx, YTobbl
obecneynTb MeHbLUYH 3aBUCMMOCTb NoAadu pacTBopa OT ero cocTaBa. Bo Bcex coBpeMeHHbIX npubopax Hacoc Ans
nogauv obpasua ucronb3yeTcs.

Cucrtema nogaym aproHa BbICOKOM YMCTOThI, Hanpumep 6onee 99,99 %.
Kon6bl MmepHble 2-100-2, 2-200-2, 2-500-2, 2-1000-2 no FOCT 1770.
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LunurOper mephbie 1-25-2, 1-50-2, 1-100-2, 1-250-2, 1-500-2 unu mo6020 0py2020 UCHOTHEHUS 10
rocT 1770.

Munetkn epadyuposarHbie 1-1-2-0,5; 1-1-2-1; 1-1-2-5; 1-1-2-10; 1-1-2-25 unu Opyaux muros u uc-
nonHeruti no FOCT 29227,

Munetku ¢ o0HOU ommemkoli 1-2-10; 1-2-20; 1-2-25 unu Opyeux ucrionHeHul no FOCT 29169.

MpumeyaHue—/onyckaeTcs MCNONL3OBATD:
- MUNETOYHbIE 4,03aTOPbI, YTO MO3BOISET rOTOBUTL FPaAyUpPOBOYHEIE PAaCTBOPLI MEHLLINX 06BHEMOB;
- aBTOMaTn4eckne ycTpocTaa ANs pasbasneHus (guntotep).

CmanldapmHbie 0bpa3subi (CO) cocmasa pacmeopo8 INEeMEHTOB C ammecmoeaHHbIM 3HaYeHUeM
maccoeoli koHueHmpauuu 1000 mr/am> (ana Ag, Al, As, Au, B, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy,
Er, Eu, Ga, Gd, Ge, Hf, Ho, In, Ir, K, La, Li, Lu, Mg, Mn, Mo, Na, Nd, Ni, P, Pb, Pd, Pr, Pt, Rb, Re, Rh, Ru,
Sb, Sc, Se, Sm, Sn, Sr, Tb, Te, Th, Tl, Tm, U, V, W, Y, Yb, Zn, Zr)* ¢ omHocumenbHOl noepetiHocmbio
ammecmosaHH020 3Ha4yeHus He bonee £ 2 %.

MpuMmevyaHua:

1 MNpUMeHSIOT roToBbIE Kak 0[HO3MIEMEHTHbIE, Tak U MHOTOSIEMEHTHbIE PacTBOPbLI B COOTBETCTBUN C UHCTPYKLIU-
eii, ycTaHaBnmBaloLWen Ucnoneayemble KUCnoThl U cnocob [IPUroTOBNEHUS. Oonyckatotea CO cocTaBa pacTBOpoOB ane-
MEHTOB C [pYrMMU KOHUEeHTpaumamu (Hanpumep, 100 mr/gm® )-

2 CO cTabunbHbl B Te4eHWe Bonee 1 roga, HO ANA rapaHTAM WX cTabubHOCTU cnefyeT cobnoaaTb pekoMeHaa-
LK N3roToBUTENS.

CmanOapmHbie obpa3ybl (CO) cocrmasa pacmeopos Xnaopud-, cynbd)am- u ¢hocgham-uoHos 3re-
MEHMOo8 C ammecmoeaHHbIM 3HadeHuem maccosoll koHueHmpauuu 1000 M2/OM® ¢ omHOcUMensHOI o-
ePeWHOCMbI0 ammecmo8aHH020 3HajqyeHus He bonee t 2 %.

KoHuyeckue konbbl (konbbl SpneHmMeriepa), Hanpumep BMecTumMocTheio 100 cm’ o MOCT 25336.

EmkocTtu gna ot6opa u xpaHeHus npob u pacTBOpOB.

MpuMeYaHue—CrabunbHocTe Npob, UCXOOHBIX, CTAHAAPTHBIX U rPagyuMpoBOYHLIX pacTBopoB (pasden 9) B
3Ha4UTeNIbHOM CTeneHn 3aBUCUT OT MaTepuana eMKOCTU, Komopbill ROMKeH 6bITb BbIOpaH B COOTBETCTBUU CO crieLudm-
KOW npuMeHeHus. [Ans onpefeneHnss aneMeHTOB B OYeHb HWU3KUX KOHLEHTPpaLMsX HeMnb3fA MCnonb3oBaTb CTEKNo unu
nonusuHunxnopug (MBX). BMecTo HUX pekoMeHAYyeTCA UCTONb30BaTh EMKOCTU U3 NepdTopankokcu, NonmdTopaTUneH-
nponunexHa unu ksapua. na onpefeneHus anemMeHToB B 6o5ee BLICOKUX KOHLIEHTpaLuMaAxX Ana ot6opa npob gonyckaoT-
€A €MKOCTU U3 MOSMaTUINEHa BLICOKOrO JaBneHus unu nonutetpadTopaTuneHa. B niobom cnyvae Heobxoanmo npose-
pWTb NpUeMneMocTb BbIOpaHHbIX EMKOCTEN, HarnpumMep nymem aHanusa ¢hoHoebix epadyupoeoyHbix pacmeopos (9.5),
MpU2OMOBIIEHHbIX U XPaHAWUXCS 8 [TPO8ePAEMbIX @BMKOCMSIX.

YHusepcarnbHas uHOukamopHas bymaaa.

Qunbmpbi MembpaHHbie ¢ duamempom nop 0,45 MKM.

Bogaa dns nabopamopHoz0 aHanusa no FOCT P 52501 cteneHu unctoThl 1 (4ns noarotoBku npood u
pacTBopoOB).

AsoTHas kucnota o FOCT 4461, x. 4., dns nodzomoseku nocyoni (9.1); no FOCT 11125, oc. 4., - dnsa
nodeomoskKu npob u Npu2o0mMoeneHus pacmesopos.

ConaHas kucnota rno FOCT 14261, oc. 4.

CepHas kucnota no FOCT 14262, oc. u.

OpmocghocehopHas kucnoma, oc. 4.

Mepokena sogopoaa no FOCT 10929 ¢ maccoeoli doneli nepockuda sodopoda 30 %, X. u.

MpumeyvaHune—Cneayet 06paTuTb BHUMaHUE Ha TO, YTO NEPOKCUA, Bofopoaa YacTo buiBaeT cTabunuamposaH
hOoChOPHON KUCROTON.

9 [Tod2omoeka k nposedeHUro usMepeHull
9.1 NoaroroBka eMKocmel

EmkocTtn u3 nepcpropankokcu, nonuTopaTUNEHNponuneHa Unu KBapLa ouyuLlaloT ropsivyen KOHUEH-
TPUPOBAHHON a30THON KMCNOTOW (pasdes 8) B 3aMKHYTOW CUCTEME U 3ameM Oro1ackuealom HeCKOIbKO pa3
e800oli (pa3den 8).

HenocpeacTBeHHO nepea MCnonb3oBaHUEM BCE CTEKISIHHbIE €MKOCTM TLATENbHO NPOMbIBAIOT rops-
YMM PacTBOPOM a30THOM KUCNOThI (CM. 9.9) 1 3aTeM ONONacKMBalOT HECKOJbKO pa3 Boaow (pasaen 8).

Kaxxayto naptuto MembpaHHbIX (punbTpoB, HAKOHEYHMKOB At 103aTOPOB, OAHOPA30BbIX EMKOCTEN Npo-
BEPAIOT HA HANUuue 3arpasHeHun, Hanpumep aHanu3upys ¢hoHoebil epadyupoeoyHbili pacmeop (cMm. 9.5).

* B MexayHapogHOM CTaHAapTe AonyLieHa orneyarka. KoTopasi ycTpaHeHa npum paspaboTKe HacTOSILLEro cTaHAapTa.
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9.2 Mcxo.quble pacTBOpbLI xsopua-, cynbgar- u ¢ocdar-mOHOB ¢ Maccoeoli KoHYeHmpauuet
1000 Mrl,qM

B kayecmee ucxolHbix pacmeopoe xnopud-, cynbgham- u ¢hocham-uoHos8 UCMOonb3ym coomeem-
cmeyiowjue cmaHdapmHbie 06pa3ubl (CO) cocrmasa 600HbIX pacmeopos 3Mux UOHOS.

[Honyckaemcs Wcnonb3oBaTb UHbIE TOTOBbIE PACTBOPbLI, HarpPuMep cmaHdapm-mumpbl, a maroxe
cmaHOapmHble 06pa3ybi C UHbIMU 3HaYEHUSAMU Maccosoll KOHUeHmpauyuu noHos(Hanpumep, 10 r/am )

9.3 llpuzomoeneHue MHOrO351IeMEHTHbIX CTaHAAPTHLIX PaCTBOPOB

B 3aBucumoctn om awnanusupyemoli npobbl MOryT noTpeboBaTbCA PasnUyHbIE MHOrO3NIEMEHTHbIE
CTaHAapTHble pacTeopbl. B obwemM crnyyae, roToBs MHOFOSMEMEHTblE CTaHAApPTHbIE PAacTBOPLI, cneayet
YYUTBIBATE XUMUYECKYIO COBMECTUMOCTb U BO3MOXHOCTb MMAPONM3a KOMNOHEHTOB. Ocob0e BHUMAaHMe cne-
AYeT yaenutb TOMy, YToObl n3bexxatb HexesnnamersibHbIX XMMUHYECKUX peakUmnii (Hanpumep, ocaXkaeHus).

MpuBeaeHHbIE HWXKE MPUMEPbl  YYUTLIBAIOT TaKKE PasfWYHY0  UyBCTBUTENbLHOCTb  MAace-
CNEKTPOMETPOB.

MHoroanemeHTHele crmaHd0apmHbie pacTBOPbl CTabuNbHbI B TEYEHME HECKONMbKUX MECALEB Npu Xpa-
HEHUN B TEMHOM Mecme. 3TO He OTHOCUTCH K MHOTOSNEMEHTHbIM CTaH4apTHLIM PacTBOpaM, KOTOPblE UME-
HOT CKMOHHOCTb K rMaponusy, B YactHocTu pacteopsl Bi, Mo, Sn, Sb, Te, W, Hf n Zr.*

9.3.1 MHoroaneMeHTHbIli cmaHOapmHbili pacTBop A ¢ Maccoeoll KoHUueHmpauuel Kax0oeo u3 crne-
Oyrouwux anemMeHmos:

-As, Se-20 MF/}:I,M

- Ag, Al, B, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, La, Li, Mg, Mn, Ni, Pb, Rb, Sr, Th, Tl, U, V, Zn —
10 mr/am”.

B mepHyo konby BmecTtumocteio 700 cm® BHOCFlT nuneTkamu no 2,0 oM kaxgoro us CO cocmasa
pacTeBopoB aneMmeHToB (As, Se) (paszgen 8) u no 1,0 om® kaxxgoro u3 CO cocmaea pacTBOPOB 3MEMEHTOB
(Ag, Al, B, Ba, Be, Bi, Cd, Ce, Co, Cr. Cs, Cu, La, Li, Mn. Ni, Pb, Rb, Sr, Th, TI, U, V, Zn) (pa3aen 8), no-
basnsiot 71,0 cM® a30THOW KUCTOTbI (pasgen 8), AoBoOAAT A0 METKM BOAOW (pa3aern 8) n NepeHocHT B eM-
KOCTb AnA XpaHeHusa (pasden 8).

MpumedaHue-/Lonyckaemes npueomosneHue MeHblie2o o0bbemMa MHO203/1eMEeHMHo20 cmaHdapmHoeo
pacmeopa A nymem nponopuloHanbHo20 yMeHbuIeHUs1 obbema MepHol konbbi u anukeom CO cocmasa pacmeopos
3/16MEeHMOo8.

MHOrosneMeHTHble CTaHgapTHbIe PacTBOPbl C OOMbLUMM YUCIIOM INIEMEHTOB MOTYT ObiTb UCNOMBL30-
BaHbl NPU YCIOBUU NPOBEPKN TOFO, YTO 3TU PACTBOPbI CTAOUIbHBLI U HE NPOMCXOAUT XUMUYECKUX peakuun
(Hanpumep, ocaxderus). MNMposepKky cmabunbHOCMU Pacmeopos PEKOMEHAYeTCA NPOBOAUTL 4Yepe3 He-
CKOMbKO AHEN NOCne uUx NpUrotoBnexus (MHoraa obpasoBaHue ocagka MOXKET NPOU3OWTH yxke NoCne Npuro-
TOBNEHUA pacTBOpa) cnedyrowium obpa3om: 20mossam epadyupo8oyHbie pacmeopsi (9.4) u usmepsaiom mac-
Co8yI0 KOHUeHmMpauuio 3rieMeHmos 8 amux pacmeopax no 10.4, npu 3moM u3MepeHHas maccoeasi KOH-
ueHmpauus anemeHma 0osrkHa coenadamp ¢ 3adaHHoU 1o npouedype npuzomoseHus.

9.3.2 MHOro3neMeHTHbIN cmaudapmnbm pacTBOop B ¢ Maccoeol koHueHmpauuel Kax9020 u3
anemenmos (Au, Mo, Sb, Sn, W, Zr) 5 mr/gm®

B MepHyio konby BMECTUMOCTbIO 500 cM> BHOCAT nuneTkamm 2,5 oM’ Ka»qqoro n3 CO cocmasa pac-
TBOPOB anemeHToB (Au, Mo, Sb, Sn, W, Zr) (pasgen 8), aobaensior 40 CM° CONSAHOI KNCNOTbI (pasgen 8),
[OBOAAT A0 METKMU BoAON (pasaen 8) u nepeHOCAT B eMKOCTb ANa XpaHeHus (pasden 8).

9.3.3 PacTBOp BHYTPEHHEro cTaHgapTa

Bbi6op anemMeHTOB CpaBHEHUsI AN pacTBOpa BHYTPEHHErO CTaHAAapTa 3aBUCUT OT NPoGbl aHanNU3upy-
eMOI 800blI, NPU 3IMOM Maccoeble KOHLEHTPaLUN 3mux 351ieMeHmoe B npodax A0mkHbl ObiTb NpeHedpexuMo
manbsiMu. Inst nogo6HONM Lenu noaxoasiLyumMmmu npu3HaHbl anemeHTsl In, Lu, Re, Rhn Y.

Hanpumep, 8 ka4ecmee pacmeopa 6HympeHHe20 cmaHOapma MOXeT ObiTb UCNONb30BaH pacTeop ¢
maccoeoll KoHUeHmpauyuel 3neM6Hmoe (Y,Re) 5 Mr/[:l,M npuaomoeneHHblu cnedyowum obpasom: 8 mep-
Hyl0 Konby BMecTuMocTsio 1000 cM® BHOCST I'IVII'IeTKaMVI no 5 cm> kaxoro uz CO cocmasa pacTBOpoB ane-
menTOB (Y, Re) (pasgen 8), 4o6aBnsioT 10 cM® a30THOI KMCROTHI (pasaen 8), A0BOAAT A0 METKM BOAON
(pa3den 8) n NepeHOCAT B EMKOCTb AN XpaHeHus (pasaen 8).

O6wue TpeboBaHua K BbIOOPY 9NEeMEeHTOB CPaBHEHUS A pacTBOPOB BHYTPEHHEro craHgapra npu-
BeaeH B OB.3 (npunoxexue [1B).

* B MeXayHapoAHOM cTaHAapTe AonylieHa onevaTka. KoTopas yeTpaHeHa npu paspaboTke HaCTOSALLEro cTaHaapTa.
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9.4 Mpu2zomoeneHue MHOro3J5IEMEHTHbIX FPaflyMPOBOYHbLIX PacCTBOPOB

MaccoBble KOHLIEHTpaLWK 3/1eMEHMOE B TPalyupOBOYHbIX pacTBOpax AOIDKHbI ObITb TakuMM, YTOObI
obecneynTb NnepekpbiBaHue paboyero Auana3oHa.

B obwem cnyvae, ananasoH Maccoebix KOHUeHmpauyul 3nemMeHmos 8 2padyupoe0yYHbIX pacmeopax
OOIMKEH nepekpbiBaTh paboyunit gnanasox ot 0,1 go 50 MKr/,ClM3 WNK €ro YacTb.

Ecnu onpeaeneHne npoBoASAT nocne npeaBapuTenbHON MuHepanusauuu npobs! (9.10.2), To matpuua
MHOFO9IEMEHTHbIX rPagyupoBOYHbLIX pacTBopoB A (9.4.1) u B (9.4.2) pomkHa COOTBETCTBOBATb MaTpuue
MUHEepanu3aToB.

lMpuzomosneHHbie TpagympoBoYHble pacTBopbl A (9.4.1) u B (9.4.2) nepeHOCAT B COOTBETCTBYIOLLMNE
€MKOCTU AN XpaHeHus (pasdes 8).

Cnenyet onpeaenuTe MakCUManbHbIA CPOK XPaHEHUS KOHKPEeMHbIX TPafiyupOBOYHbIX pacTBOpPOB U &
meyeHue 3mo20 cpoka PErynspHO NpoBepATb UX CTabunbHOCTL. [pu amom cnedyem umems 8 eudy, 4mo
BCMEACTBME BECbMAa HU3KUX MACCOBbIX KOHLIEHTPALMIA 3/71eMEeHMoe 6 epaldyupos8oyHbIX pacmeopax ux cne-
AYET 3aMeHSATb CBEXENPUroTOBMNEHHBIMU PAcTBOpaMK HE pexe 00H020 pasa B Mecsl, a ANA 3NEeMEHTOB,
CKINOHHbIX K ruaponusy (9.3), - 6onee 4acro, KpoMe moz20 B 0COObIX crnyyasx HeoGXxoaumo exeaHeBHOe
NPUroTOBIIEHUE PACTBOPOB.

9.4.1 MHOroaneMeHTHbIE rPagyMpPoOBOYHbIE PacTBOPbI A

MHoz203nemeHmMHbIe TPafyupPOBOYHbIE PacTBOpPbl A FOTOBAT NyTEM cmyrneHYamoezo pasbasneHus
MHOrO3M1EMEHTHOro cTaHAapTHOro pacteopa A (9.3.1) ¢ ucnonb3osaHuem nNUNeMoK U MepHbIX Koo (paaden
8). Mepen pnoeeneHuem sodoli (pasden 8) 8o memxu no6aBNAT a30THYIO KMCNOTY M3 pacdeta 10 om®
a30THOWM kucnoTkl (pasden 8) Ha 1000 oM’ pactBopa u, ecnv Heo6xoaumo, To A06aBNAIOT PACTBOP BHYTPEH-
Hero craHgapta (9. 3 3) no mpebyemoli KOHLEHTpaUun e20 3NEeMEHTOB 8 epadyuposoYyHOM pacmeope,
Hanpumep 50 MKT/aM>.

Ha kax0oli cmyneHu pa3basneHue cmaHAapmHo20 pacmeopa 00mkHO b6bimb He 6onee yem 6 100
pas. Hanpumep, 5 oM’ MHoeoanemeHmHoeo cmaHOapmHo20 pacmeopa A pasbaensaiom 6000l 8 MepHOU
Kon6e emecmumocmeio 100 cm’, do6aensis neped doeeOeHueM pacmeopa 60 memku eodoli 1 oM’ azomHod
Kucriomsi (pa3den 8). 3amem om6upafom om 0,1 00 & oM’ M0JTy4€HHO020 npome»(yquHoeo pacmeopa e
MepHbie Korbbl emecmumocmsbio 50 CM dobasnsaiom e Kaxdyio konby no 0,5 cM® a30mHOU KuCIombI (pas-
0en 8) u 8o600am Ao memku 6000L]. Maccoea,q KOHueHmpauu;r AS u Se 8 npu2omoeneHHbIX 2padyupoeoy-
HbIX pacmeopax cocmaenﬂem om 2 8o 100 MK2/OM>, @ OCMarbHbIX AIEMEHMO8, NepequUCieHHbIX 6 9.3.1, —
om 1 80 50 mxz/om”.

9.4.2 MHOroanemMeHTHbIe rPaayMpOBOYHbIE pacTBOpbI B

MHoz203nemeHmHbIe TPajyupoBOUHbIE pacTBOpbl B rotoBaTt nytem cmynensamoeo pasbasBneHus
MHOrOSMEeMEHTHOro crtaHaapTHoro pactesopa B (9.3.2) ¢ ucnonb3osaruem nunemok U MepHbix Kosb (pasden
8). Nepen noseneHnem 800oli (pasden 8) 8o memku no6aBNAIOT CONAHYIO KUCAOTY U3 pacdeta 5 oM’ cons-
HOW KucnoTbl (pasgen 8) Ha 1000 om® pactBopa u, ecnu Heobxoaumo, To 406aBNAIOT PacTBOP BHYTPEHHEr0
craHaapra (9.3.3) 8o mpebyemoli KOHLEHTPaLUUN €20 INEMEHTOB & epadyuposoyHOM pacimeope, Hanpumep
50 Ml(r/,qM3

Ha kaxdoli cmyneHu pasbaesneHue cmaHdapmHoeo pacmeopa G0/mKHO 6bimb He 6onee yem e 100
pas. Hanpumep, 5 oM’ MHoaoanemeHmHoeo cmaHdapmHo20 pacmeopa B pasbaenaiom eodoli 6 mMepHoli
Kon6e emecmumocmbio 100 cm”, dobaenss neped dosedeHuem pacmeopa 00 memku eodoli 0,5 oM’ cons-
Holi kucnome! (pa3den 8). 3ameM om6upa;om om 0,2 9o 10 cm® 0Sy4eHHO020 npomemymouuoao pacmeopa
8 MepHble Kosbbi eMecmumMocmbio 50 cm®, do6aensiom e Kaxoywo konby ro 0,25 oM’ consHoli Kucromel
(pasden 8) u dosodsam 0o memku 8000dl. Maccoeaﬂ KOHUeHmMpauus 3neMeHmos, nepeyucnieHHbix 6 9.3.2,
npu2omoenieHHbIX epadyupo8oyHbIX pacmeopax cocmasnaem om 1 8o 50 MK2/OM”.

9.5 Mpu2omoeneHue (POHOBLIX rPAAYMPOBOYHbLIX PAaCTBOPOB

Ana npueomosnerus ¢hoHo8bIX epadyupO8OYHBIX PAciNeopos UCMOMb3YoM a3omHyIo (CONAHYI0) Kuc-
JIomy mosbKo Keanugukayuu «oc. 4.». Heobxogumo y6eauTbCa B TOM, YTO (POHOBbIE YPOBHWU aHANUTOB
ABMAIOTCS HE3HAYUMMBIMU MO OTHOLLEHWIO K pedynbTatam aHanu3a. C amol yenbio aHanusupyom ¢oHoeble
epalyupoeoyHbie pacmeop cozniacHo 10.4 u ybexdaomcsa e moM, 4mo nuKu U30moriose onpedensemMbix
anemeHmoes nubo omcymemesyiom, nubo ux ebicoma He npesbitiaem 20 % ux ebicombl 8 2padyupo804YHOM
pacmeope o 9.4.1 unu 9.4.2 MuHUMaIbHOU KOHUeHmpauuu.,

Pacmeopb! 20mossim 8 0eHb UCTofb3068aHUusl.
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9.5.1 POHOBLIN rpagyUpPOBOYHBIN paCTBop A

B mMepHyto konby BMECTUMOCTbIO 100 cM°, N3rOTOBNEHHYIO, HAMPUMEP, U3 NepdTOPANKOKCH UMK Mo-
nupTopaITUNEHNPONUIEHa, BHocAT 0,5 oM°® a30THOW KUCMOTbI (pasgen 8), n noBoAAT 0OBLEM 40 METKM BOAOW
(pasgen 8). Ecnu HeoBxoaumo, TO nepea AoBeaeHueM 8odoli 00 memku [OOABNAIOT PacTBOP BHYTPEHHErO
ctaHaapta (9.3.3) 30 mpebyemoll KOHLUEHTpauun e2o 3NeMeHTOB 8 (hOHOBOM epadyupo8OYHOM pacmeope,
Hanpumep 50 mkr/am®.

Ecnu onpeaeneHue npoBoAAT nocne npeasaputensHon MuHepanusauum (9.10.2), To matpuua oHo-
BOrO rpagyMpoBOYHOrO pactesopa A AOSKHA COOTBETCTBOBATHL MATPULIE MUHEPAnNM3aToB.

9.5.2 ®OHOBBIN rPagynpoOBOYHbLIN pacTBop B

B mMepHyt0 konby BMECTUMOCTLIO 100 oM’ M3rOTOBMIEHHYIO, HaNpuUMep, M3 nepdTopankokcu unu no-
NUTOPITUNEHNPONUNEHA, BHOCAT 1,0 CM° COMSIHOM KUCTIOTHI (pasaen 8), u 8oBoAAT 06BEM A0 METKU BOAON
(pasaen 8). Ecnun Heobxoaumo, To nepea AosBeaeHueM eodoli 00 memxu A0BaBNAIOT PacTBOP BHYTPEHHErO
crangaprta (9.3.3) 4o mpebyemoli KOHLEHTpaUun ero arieMeHTOB 8 ¢hOHOBOM 2padyupoB8OYHOM pacmesope,
Hanpumep 50 MKr/am®.

Ecnu onpeaeneHne npoBoAAT nocne npeasapuTtensHon MuHepanusauum (9.10.2), To matpuua doHo-
BOrO rpagympoBOYHOrO pactesopa B aormkHa COOTBETCTBOBATHL MATPULLE MUHEPAnM3aToB.

9.6. ONTUMU3ALMNOHHbIN PacTBOP

OnNTUMM3aLUMOHHBIA PacTBOP NPUMEHSIIOT ANSA rpagyMpoBKM LLKamnbl Macc U ONTUMU3AUMKU YCROBUI
YHKUMOHUPOBAHUSA CNEKTPOMETPA, Hanpumep AN HACTPOWKM MaKCUMarnbHOW YyBCTBUTENLHOCTW NPU MU-
HUMarbLHOW cTeneHn o6pa3oBaHUs OKCUAOB U MUHUMANbHOTO 06pa3oBaHus ABYX3apsaHbIX MOHOB.

PacTBOp AOMKeH coaepaTb SMeMEeHTbl, NepekpbiBaoLe BECb AMana3oH MacCOBbIX KOHLEHTpauun
onpeaensemblX 9MEMEHTOB, @ TaKkKe 3MNEeMEeHTOB, 0CODO0 CKIMOHHbLIX K 00Pa30BaHUIO OKCUAOB UNW ABYX3a-
PSAHbIX MOHOB. HanpuMep, pekomeHayeTca onTUMU3aLUuoHHbIM pacTteop, cogepxawmin Mg, Cu, Rh, In, Ba,
La, Ce, U u Pb. SnemeHntsl Li, Be n Bi aBnsiotca MeHee nogxoaawmmm, NOCKONLKY UMEIKOT TEHAEHLMIO 3a-
Oepxusambcs 8 cucmeme esoda rpob.

MpuMeyvaHue—Pekomerndayuu rno ebibopy usomoroe npusedeHbl 8 npunoxeruu [1b.

Maccosaa KOHLEHTpaLus 3NeMEHTOB, UCMOMb3yeMbIX ANA NPUrOTOBAEHUA ONTUMU3ALIMOHHOIO pac-
TBOpPA, AOIKHA ObITb BbIOpaHa TakuM cnocoGom, UToObLI OHA NO3BONANA AOCTUYL 3HaYeHUs cueHana donee
yeMm 10000 umnynbLcos/c.

Ana npuezomoenerus onmuMu3ayloHHo20 pacmeopa ombuparom Heobxol0umble Ons ebiNnoHeHUs
npueedeHHO20 ycriosusi 06bemMbl cmaHO0apmHbix 06pasyoe cocmasa pacmeopa coomeemcmey;ocuux ane-
MeHMos gpasden 8) sHOCAM nunemxkamu 6 MEPHyI0 KOsilby emMecmumocmbio, Hanpumep, 100 CM 0ob6aens-
tom 1 cm™ a3zomHoli kucriombl (pa3den 8), 00e0dam 00 memku e0doli (pa3den 8) u nepeHocam e emMKocmb
ons xpaHeHus (pa3den 8).

Cpok xpaHeHus1 pacmeopa — He 6onee 3 mec.

9.7 lNMpu2omoeneHue MaTPUYHOro pacTeopa

MaTtpuyHble pacTBOpbl NPUMEHSAIOT ANA ONpeaeneHus KOpPeKTMpYIoWmxX hakropos B COOTBETCTBYIO-
X ypasHeHusax. Cneayet yoeautbca (9.5) B TOM, 4TO (hOHOBLIE YPOBHU aHANMMTOB B MaTPUYHOM pacTBOpE
SIBASIOTCA HE3HAaYUMbIMU MO OTHOLLEHUIO K pe3ynbTaTtaM aHanu3a.

MampuyHrbiti pacmeop MOXeT ObITb CneayloLero cocraaa:

- (Ca®*) maccoeoii koHueHmpauuu 200 Mr/am’;

(CI') maccoeoii koHyeHmpauvuu 300 mr/gm”;
(PO43) maccoeoli KoHuyeHmpayuu 25 Mr/,qM

- (SO4 ") maccoeoli koHyeHmpauuu 100 Mr/am’.

B mMepHyto Kon6y BMECTUMOCTBIO, Hanpumep 50 cM®, BHOCAT 10 cMm® CO cocmasa pacTBopa Kanbyus
(pasgen 8), 15 oM’ MCXOAHOro pacTeopa XIropua-uoHoB, (9.2), 1,25 om® MCXoAHOro pacteopa goccar-uoHoB
®2)usb CM> UCXOAHOTO pacteopa cynbdar-uoHos (9.2), pobasnsaior 10 CM° a30THOII KUCTOTbI (paspen 8),
[OBOAAT A0 METKM BOAOW (pa3sdesn 8) u NepeHOCAT B EMKOCTb ANA XpaHeHus (pasaen 8).

Cpok xpaHeHus pacmeopa — He bonee 1 20da.

9.8 lpu2omoeneHue pacmeopa CoNAHOU KUCIIOMbI MONIAPHOU KOHUeHmpauuu 0,2 Monb/am’

B mepryio konby emecmumocmbio 1000 oM’ nomewarom 500 - 600 cm® 600kl (pasden 8), npunusarom
17 cm” consaHoll kucrniomel (pa3den 8), 0oeodsm 00 memku e00oli (pa3den 8), muwamenbHoO nepemeliusa-

10
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om u nepeHocam e eMKocmb 01 xpaHeHus (pasden §).
Cpok xpaHeHusa pacmeopa — He 6onee 6 mec.

9.9 lNpuzomoenexue 10 %-HO20 pacmeopa a3omHOU KUC/10mbi

B MEPHYI0 Konby emecmumocmsio 1000 oM’ nomewatom 500 - 600 oM’ 600bi (pasden 8), npunusarom
100 cm® asomHoll Kucrioms! (pa3den 8), 0oeodsm 0o memku 8o0oli (pa3den 8), mwamenbHO nepemMewiusa-
om u riepeHocam 8 eMkocms 01151 XpaHeHus (pasden 8).

Cpok xpaHeHus pacmeopa — He b6onee 6 mec.

9.10 MogroToBKa NPo6 K U3MEPeHUAM

9.10.1 lTod2omoeka npo6 Ons onpenerieHUsi MacCOBOW KOHLEHTPaLUN pacTBOPEHHbIX (hopm
3nemMeHTOB 6e3 MMHepanusaumum
[na aHanusa ucnonb3ytoT NOAKUCIIEHHbIN hunbTpaT npodel (CM. 4.2).

9.10.2 [Todzomoeka npob6 Ana onpeaerieHna obWei MacCOBON KOHLIEHTPALMU 3/IeMEHIMOoe no-

crie MMHepanusauum

Maccoeas KOHUEHTpaLua aneMeHTa r1ocne MuHepanu3ayuu npobbl He BO BCEX CMyvasx OTpaxaer
ero obLyio (CyMMapHyr0) MacCOBYIO KOHLEHTpaumio. BMeCTo Hee MOXET onpeaensiTbCsl NULb Ta 4acTb, KO-
TOpasi COOTBETCTBYET NPUMEHAEMOMY cnocoby MUHepanu3auun Ans AaHHOro Habopa aNeMeHTOB.

PekomeHayeTca MuHepanu3auma asoTHOW KMCAOTOW, nposoaumas cornacHo FOCT P UCO 15587-2.
Ecnu BbiGpaHa cmecb consHOU U asomHOl Kucsiom, TO MUHepanu3ayuro NpoBOAAT B COOTBETCTBUM C
FOCT P NCO 15587-1, npu 9TOM AOMKHO ObiTb NPUHATO BO BHUMAHWE BO3MOXHOE MELLAIOLEE BNUSHUE,
BbI3BaHHOE BLICOKUM COAEpXKaHueM xnopuaa.

HekoTopble nemMeHTbl U COeaUHEHUA (HanpuMep, CUNMKaTbl U OKCUA antoMMUHUS) HE MOJIHOCTbIO ne-
pexoanT B pacTBOP NPU UCMONL30BaHUKU OaHHbIX NPOLEAYP MUHepanu3ayuu.

MpuMmeYaHune—[lpu npogedeHuu MuHepanusauyuu azomHoul Kucnomou 8 OMKPbIMbIX cucmemMax peKoMeHJOy-
emcs 8 npouyecce HaspesaHus dobasenampe nepokcud eodopoda (om 1 8o 3 cm ) Ons obecugeyeHus MuHepanusama.

Mpu onpeaeneHun onoaa MOXeT ObITb UCNONMbL30BaH cne,qglou.mu cnocob MuHepanu3auuu:

Ho6agnsioT 0,5 cm® cepHon kucnotbl (pasaen 8) u 0,5 cm” nepokcuaa sogopoaa (pasaen 8) k 50 om®
rOMOreHWU3UPOBaHHOI Tymem nepemMeluusaHus U ecmpsaxusaHua npoObl aHanu3upyemoii BoAbl.

Bbinapueaiot cmecb 40 o6pa3osaHusa napoB SOz u darom eli oxnadumbcs.

B cnyyae HenonHoi MUHepanu3auum nocrne oxna)xaeHusa 4o6asnaioT HebonbLok 06beM BoabI (pas-
aen 8), cHoBa f00aBnAT nepokcug Boaopoaa (pasaen 8) U NoOBTOPAIOT ebinapuseaHue.

PaCTBOpFIIOT 0CTaToOK OM ebifiapueaHusi B pacmeope CONAHON kucnotobl (9.8) u aosoaat obvem Ao
50 cM® BOAOI (pasden 8).

Ecnun OnbITHEIM NyTEM YCTAHOBIIEHO, YTO 3NEMEHT MOXET OblTb onpeaeneH KONM4ecTBeHHo 6e3 Mu-
Hepanusauuu, TO MUHepanu3auuio He NMPOBOAST.

9.10.3 [Todzomoeka xonocmoli nPpodb!

B kadyecmee xosiocmodli npobbi ucrosns3yom eody (pa3desn 8) e mom xe obbeme, 4mo u npoba aHa-
nusupyemoli 800bi. B xornocmyto npoby Gobasnisgiom makue xe Konudecmea peakmueos, Kak rnpu KOHcep-
sayuu npobbi (pasden 4) u 3amem obpabamblearom mak Xe, Kak u uccrnedyemyio npooby.

10 NMpoBeaeHne nsmepeHnn
10.1 OOwWwMe NONoXeHUN

Hactpausatot napametpsl MCIM-MC B COOTBETCTBUM C PYKOBOACTBOM (UHCMpyKyuel) no akcnnyara-
uun npubopa. MNpubop ebidep:xusarom 60 BKIIOYEHHOM COCTOSIHUU U 3axGkeHHOoU nna3mol npumepHo 30
MWH 10 Ha4ana usMepeHui.

Mepea HaYanoOM Kaxkaow Cepumn U3MEPEHUIt KOHTPONUPYIOT napamempbl pabomsi npubopa 8 coom-
eemecmeuu ¢ pykogodcmeom (UHecmpykyueli) o sKenyamauyuu, NPoBepsitoT YyBCTBUTENbHOCTb U CTabunb-
HOCTb pabombl C UCNONMb30BAHUEM ONTUMM3ALMOHHOrO pacteopa (9.6). MNpoBepKy paspeLueHus U rpaayu-
POBKY LWiKasibi Macc NPOBOASAT C NEPUOANYMHOCTbIO, YCmaHOeIeHHO 8 pykogodcmee (UHCMPYKUuUU) rno 3Kc-
ryamayuu KOHKpemHoeo npubopa.

HacTtpauBaioT npubop ¢ NOMOLLbIO ONTUMKU3ALMOHHOTO pacTeopa (9.6) AN MUHUMU3aLUWUK MeLla loLLmMX
BNMUSHWUI (Hanpumep, oGpasoBaHUs OKCMAOB, ABYX3apsAHbIX MOHOB) Mpu o0BecnevyeHnn JOCTaTOYHOW 4yB-
CTBUTENbHOCTH.

11
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MpumMeyaHua:

1 YyBCTBUTENBHOCTL ONpeAeneHns 3aBUCUT OT pAja NapaMeTpoB (NOTOK PacnbINUTENS, MOLWHOCTL FreHepaTopa,
HanpsbkeHue Ha nuH3ax u T. 4.). Mlpu onpedeneHuu pada sneMeHmos ONTUManbHLIE MHCTPYMEHTanbHbIe HaCTPOWkK 019
Kax0020 a/iemeHma He MoryT GbiTb AOCTUrHYTHI OfHOBPEMEHHO.

2 Ina metoaa UCM-MC cooTHoLeHNe Mexay U3MEpeHHbIM OMKIUKOM demekmopa U 3Ha4YeHNeM MacCOBOW KOH-
LieHTpaLmei anemMeHTa NIMHEWHO B Npefenax HEeCKONbKUX NOPSAAKOB 3HAYEHUSA, YTO NO3BONSET UCNONbL30BaTL MPagyupo-
BOYHbIE XapaKTePUCTUKN AN KONWYECTBEHHOTO ONpeaeneHus codepxaHus aneMeHmos & npobax aHanusupyemoll 8o0bi.

3. MNpu PYTUHHBIX U3MEPEHUAX CReayeT PerynspHO NpoBepSTb NUHEWHOCTb FPagyMpPOBOYHBLIX XapaKTepUCTUK.
lMpoBepka MOXeT 6bITb BEINONHEHa NO cTaHAapTy [1].

OnpeaensioT BpeMsa NPOMbIBKW, 3aBUCALLEe OT ANUHLI TPYOOK, NO KOTOpbIM Npo6a nocTynaeT B pac-
NbINUTENb; B Criydae 00nbLUMX Bapuauuin U3MepPEHHbIX MACCOBbIX KOHLEHTpaLMIi B pacTBOpax yBENUYUBaIoT
BPEMS MPOMBbIBKU.

PekomenayeTcsi UCNONb30BaTb PacTBOP BHYTPEHHEro craHaaprta (9.3.3), kotopbin 406aBnAlT B MaT-
puyHbINA pacTBop (9.7), BO BCE MHOrO3MEMEHTHbIE rPaayMpoBOYHble pacTBophl (9.4), (hoHOBLIE rpagynpo-
BOYHble pacTBopbl (9.5), @ makxe BO BCe u3mepsemble pacTBopbl. MaccoBas KOHUEHTpauus 3nemeHToB
BHYTPEHHEro craHgapTa AofmkHa ObiTb OAHON U TOW e BO BCex pacteopax. [1pu 3Tom MaccoBas KOHUEH-
Tpauus 50 MKI/AM® YacTO ABRSIETCS ONMUMANBLHOU.

O6Lume TpeboBaHUA K onTumU3auun HacTpoiku napametpos NCIM-MC u acpheKTUBHOCTU M3MEpPEHUM
npuseaeHa B npunoxeHuu OB.

10.2 N'pagympoBka npubopa

Mpu nNepBUYHOI OLlEHKEe aHanNUTUYECKOW CUCTeMbl, a & dasibHeliem nocre pemoHma npubopa umnu
eeo 05iumersibHO20 NPOCMOSA Unu no pesynbmamam npoeepku cmabunbHocmu epadyuposoyHoll xapakme-
pucmuku (10.4) ycraHaBnMBAIOT rPpagyMpOBOYHYIO XapaKTEPUCTUKY ANS KaXA0ro onpeaensemoro sneMeHTa,
UCMONb3yA HE MEHee YeM NATb UIMEPUTENbHBLIX ToYEK (Hanpumep, YOHOBLIN FPaayUPOBOYHbIN PacTBOP U
YeTbIpe rpaayupoOBOYHLIX PacTBOpPA).

Mpu exxegHeBHON paboTe AOCTATOUHO UCNONbL30BATb 0AUH POHOBbLIN 2PadyupPOBOYHbIll PaCTBOP U OAUH
U Ba rpaiyupoBOYHbIX PAcTBOPA, OAHAKO MpU 3MOM NPOBEPAIOT cMabusibHOCMb 2padyupoeoyHbIX Xapak-
mepucmuK ¢ NCNOSIb30BaHUEM CTaHAaPTHOro obpasua unu 0bpasua ans BHYTPEHHEro KoHTponsa (10.4).

MpumeyaHue—Korga HabniogaloTca HenpueMneMble HEKOPPEKTUPYEMBIE MaTpUYHbIe 3 eKThl, JOMKEH
6bITb Ucnonb3oBaH Memod cmaHdapmHbix fo6aBok aHanuTa [cM. [A.3.5.4 (npunoxenune [A)]. 310, ogHaKo, He Koppek-
TUPYET CreKTparnbHble MeLLatoLme BISHUSA

TunuyHasa npoueaypa COCTOUT B CNEeAYIOLLEM.

[OTOBAT M M3MepAT POHOBLIN rPaAyMPOBOYHbIN pacTBOp (9.5) U MHOrO3fIEMEHTHbIE FPaayMpPOBOY-
Hble pacTBOpbI (9.4). B cCOOTBETCTBUM C pyK080OCMeoM (MHCTPYKUMEN) NO aKCcnnyaTauum npubopa ycraHas-
NUBAKOT rPagyupOBOYHYIO XapaKTepPUCTUKY Onia Kax0020 onpedensaemoz0 anemeHma. Kaxaaa gpadyupo-
804YHasA TOYKa AOIMKHA NPeAcTaBnATb CODOOW cpegHeapudMeTMYeckoe 3HaYEeHUe He MEHee YeM ABYX Mo-
BTOPHbIX U3MEPEHUNA.

MpuHMMAIOT BO BHUMAHWE BO3MOXXHOE HECOOTBETCTBUE M3OTOMHOIO COCTaBa psida 371eMEHMO8 B Ipa-
OYMPOBOYHbIX N U3MEPAEMbIX pacTBopax (HanpuMep, 3TO cywectseHHo ans Li, Pb, U).

10.3 NU3mepeHue MaTPUYHOrO pacTBOpa AJSisi OLIEHKN KOPPEeKTUPYHoWMX (pakTopoB

[na OLEHKU U YTOUHEHUs1 KOPPEKTUPYIOLLEH NONpaBku (CM. mabnuyy 3), perynsipHo B Cepumn usmepe-
HUI (Hanpumep, Yyepe3 Kkaxobie 20 npob) U3mMepsIloT MaTpuU4HbIN pacteop (9.7).

10.4 N3mepeHune npod

Mocne ycraHoBNeHUst rpagyMpOBOYHON XapaKTePUCTUKM M3MEPSIOT XONOCTble Npobbl U Npobbl aHanu-
3upyemoli 800bli, nodzomoernerHHbie o 9.10.

lMepuoduyecku (Hanpumep, nocne kaxabix 10 nNpo6) NpoBepsilOT cMabunnbHOCMb 2padyuposoyHOL
Xapakmepucmuku npyv NOMOLLM, HE MEHee OAHOro CraHaapTHOro obpasua unu ogHoro obpasua aAna BHYT-
PEHHEro KOHTPONA, Ucnosb3ys Kpumepuu, pekomeH008aHHbIe u3zomosumenem npubopa u/unu ycmaHos-
nieHHble 8 nabopamopuu. Npu He06X0AMMOCTU rPaaynpPOBKyY ripubopa NnposoaAT 110 10.2 3aHOBO.

Hekotopble anemeHTtbl (Hanpumep, Ag, B, Be, Li, Th) oyeHb MeANEeHHO BbIMbIBAIOTCA M3 CUCTEMbI
BBOAA 00pa3sLOB, 4mMo Moxem npueodums K 3azpsasHeHuUsM rocnedyiouwux npob (mak Hasbieaembili «3d-
dekt namATU»). Nocne usmepeHuli pacmeopos, codepxawux 3mu 3nemMeHmsl, cneayeTt nNpoBepuUTb M10SIHO-
my ebiMbigaHusi NnyTem usamepeHusi GOHOBOro rpagympoBOYHOro pacreopa (9.5).
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11 O6paboTka pe3ynbTaToB U3MepeHul

MaccoBble KOHLUEHTPaLMKU KaX0ro aNeMeHTa onpeaensiiot ¢ NOMOLLbIO NPOrPaMMHOro obecnedyeHus
npubopa, ebIoHAA ANA KAKAOI0 ANeMeHTa cneayiowme npoyedypsbi.

- BHOCAT MONPAaBKy B 3HAYEHNE CUcHaia UCToNb3ys AaHHble Tabn. 3;

- onpeAensioT MacCOBYIO KOHLIEHTPALMIO 9MeMEeHTOB B Npobax Mo 3HaYeHuKo cueHaria ¢ NnoMoLubio
rpaslyupoBOYHBIX XapaKTePUCTHK;

- KOPPEKTUPYIOT pe3ynbTaThbl, C Y4ETOM MAacCOBbIX KOHLIEHTpaUmuin )OHOBbIX rPaayupPOBOYHLIX PAaCTBO-
pOB, 1 BKIIOYasA Bce cTaguu pasbaBneHust B pacyeT pedynbTata. Ecnu npoby noasepranu MuHepanusauum
(9.10.2) , TO BBOAAT NONpaBKy, €CNU 3TO HEOBX0AMMO, Ha XONocTylo NPoby (POHOBLIA PACTBOP NPU MUHE-
panusauum).

Pe3ynbTaTbl aHaNM3a BbIpaXarT MaKCMMAaribHO BO3MOXHBIM YMCAIOM 3HaYawmx Lmdp, npueMnemMbix
C TOYKU 3PEHUSA NPELU3UOHHOCTN U3MEPEHHBIX 3HAYEHUN.

Tpumepsbi
1 medb (Cu) - 0,142 m2/om’.
2 kadmuii (Cd) - 0,50 Mr2/om’.

12 MNpeun3sMoHHOCTb U3MepeHul

Pe3ynbTatbl NpoBEAEHHBIX MEXNAb0pPaTOPHbIX UCTILITAHUIA NpuBeAeHbl B Tabmuuax A.1 — A.3 (npu-
noxxeHue A).

13 OchopmneHne pe3ynbTaTtoB U3MepeHull

Pe3ynbmambl U3MEpPEeHUl pesucmpupyrom e npomokorsie ucnbimarnuli 6 coomeemcemeuu ¢ mpebosa-
Husmu FTOCT MCO/MIK 17025 ¢ ykazaHuem:

a) CCbINKM HA HACTOALLMI CTAHAAPT;

b) nonHoit naeHTudmkaumum npoosi;

C) pe3ynbTaToB U3MepeHuin (pasgen 11);

d) noarotoBku nNpob ¢ ykasaHuemMm crnocoba MuHepanusayuu (e crydae nposedeHus);

e) nobbIX OTKMOHEHUI OT MeToAa HacCTosALero craHaapTa u nogpobHOro onucaHusa Bcex hakTopos,
KOTOpPbLIE MOTMN MOBNUATL Ha pesynbTar.
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MpunoxeHune A
(cnpaBoyHoe)

Pe3ynbTaThbl NpOBeAEHHLIX MEXIA60PaTOPHbIX UCTIbITAHNIA

A.1 MexnabopaTopHble cpaBHUTENBHLIE UCNBITAHMA, NPoBeAgeHHbIe B [epMaHumn B 1997 ., NnpMBenu K pesynbTa-
TaM, npefcraBneHHsIM B Tabnuuax A.1 — A 3. OnucaHune Matpuubl o6pasuos npueeseHo B A.2.

Tabnwuuya A1—[aHHble N0 NPELU3NOHHOCTM A4Sl MaTpULbl MOBEPXHOCTHON sogul?
/ n 0, )_( oR, CV Bocnpous- c,, CV nosTopsie-
OnemeHT % MKI'/AM3 MKI'/AM3 sogumoctu, % MKI’/AM3 MocTH, %
As 37 145 3,3 6,90 0,954 13,8 0,432 6,3
Ba 38 149 57 1.1 2,53 6,1 1,04 25
Cd 37 147 5,2 5,75 0,491 8,5 0,234 4.1
Co 38 151 26 2,33 0,269 11,6 0,140 6,0
Cr 38 151 0,0 3,39 0,634 18,7 0,294 8,7
Cu 38 151 26 26,7 2,02 7,6 0,93 3,5
Mn 39 155 25 205,0 13,2 6,4 59 29
Mo 38 150 2,6 4,45 0,402 9,0 0,187 42
Ni 35 137 11,0 5,44 0,786 14,5 0,397 7,3
Pb 39 155 2,5 13,6 1,13 8,3 0,64 4,7
Sn 34 132 3,6 1,19 0,241 20,3 0,157 13,2
Sr 40 158 0,0 117,0 8,1 6,9 3,4 3,0
Tl 31 124 8,1 0,272 0,0460 16,9 0,0292 10,7
\ 33 129 8,5 1,15 0,311 27,0 0,121 10,5
Zn 36 143 7,7 27,6 2,56 9,3 1,43 5,2

IB NoBepPXHOCTHOW Boge ObinM Takke HaWAeHbl cypbMa (cpefHeapudmeTuyeckoe 3HadveHune — 0,33 MKI'/AM3) "
LUpKoHWiA (cpesHeapudmMeTudeckoe 3nadverue 0,98 MKr/AM3). B oboux cnyyasnx He 6bln JOCTUTHYT yA0BNETBOPUTENb-
HbIA KO3 DULIMEHT BapuaLyn BOCNPON3BOAUMOCTH.

Bce gaHHble COOTBETCTBYIOT OMNpefeneHnio MaccoBOW KOHLIEHTpaLuM pacTBopeHHbIxX 3nemenTos (10.1).

MpumMmedaHue—B mabnuue npuHsmsl criedyrowjue 0603Ha4eHUs.

I - umeno nabopartopuii;

n- uMCIo 3HauYeHUln pesynbmamosg usMepeHull;

o-— MPOLIEHT UCKITIOYEHHBIX PE3ybTaToB;

X - cpefHeapupMETNYECKOE Pe3yNbTaToB N3MEPEHWIA;
o - CTaHAapTHOE OTKIIOHEHWE BOCMPOM3BOAMMOCTH;
cv- KoathhULMEHT BapuaLmu;

o, - CTaHAaPTHOE OTKIIOHEHWE NMOBTOPSEMOCTH.

TabnwuyaA?2-[JaHHble N0 NPELU3MOHHOCTM NS MaTpULEl MUHepanusaTta B cMecu consHol u azomHoll kuciom

OnemeHT / n 0, )_( g, CcVv o,, CV noeTops-
% MK/ v MK/ gM® BOCMpOn3- KT/ M eM(zcm,
BOAMMOCTH, %
%
As 37 145 3,3 201 4,36 21,7 1,44 7.2
Ba 37 147 7.0 4370 19,6 45 11,7 2,7
Cd 37 141 54 2,11 0,542 25,7 0,227 10,8
Co 39 154 25 145,0 8,4 58 57 3,9
Cr 38 151 5,0 363,0 241 6,6 12,3 3,4
Cu 38 150 51 3334,0 239,6 7.2 1170 3,5
Mn 39 155 2,5 1029,0 73,2 7.1 36,4 3,5
Mo 39 154 25 15,2 1,14 75 0,57 3,7
Ni 37 146 8,2 184,0 17,4 9.4 7,2 3,9
Pb 37 146 7,6 793,0 49,0 6,2 27,9 3,5
Sb 36 143 7,7 170,0 12,5 7.4 55 3,2
Sn 38 150 2,6 4150 37,4 9,0 16,3 3,9
Sr 40 155 1,3 89,9 6,21 6,9 3,37 3,8
Tl 29 112 6,9 0,276 0,0765 27,7 0,0494 17,9
V 36 140 54 440 8,87 20,2 2,06 4,7
Zn 38 150 2,6 711,0 58,1 8,2 32,9 46
Zr 31 117 71 2,87 0,752 26,2 0,403 14,0

MpumedvaHune—OBo3HaUYeHNa — cm. Tabnuuy A.1.
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Ta6nuuyaA3 - [JaHHble NO NPEUM3NOHHOCTM U BEIXOLY LA CUHTETUYECKOro cTaHgapTa (A.2.2)
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OnemeHT I n o, M, Y Bbixog, or, CV Bocnpo- o, CVnosTo-
% MK/ M MKF/,ElyMs % KT/ M masop,&mocm, MKT/aM® pﬂengzcm,
As 37 146 52 192,0 186,0 971 14,8 7,9 6,4 3,4
Ba 37 147 7,5 8,0 7,90 98,8 0,580 7,3 0,319 40
Cd 34 135 12,9 2,0 1,98 99,1 0,190 9,6 0,135 6,8
Co 40 159 0,0 42,0 41,5 98,8 3,02 7,3 1,55 3,7
Cr 36 142 7,8 9,0 9,35 103,9 1,986 21,2 0,721 7,7
Cu 39 155 0,0 48,0 48,2 100,3 3,83 8,0 1,64 3,4
Mn 39 155 25 97,0 95,3 98,2 6,52 6,8 3,05 3,2
Mo 37 146 8,2 7,0 6,85 97,8 0,474 6,9 0,256 3,7
Ni 40 157 1,3 93,0 91,2 98,0 8,55 9,4 3,91 43
Pb 36 142 8,4 6,0 6,43 107,2 0,491 7,6 0,287 45
Sb 39 154 0,0 114,0 114,0 99,9 111 9,8 40 3,5
Sn 38 149 3,2 120,0 117,0 97,9 8,4 71 42 3,5
Sr 40 157 1,3 24,0 23,3 97,1 1,66 71 1,07 46
Tl 31 121 14,8 0,9 0,892 99,1 0,0597 6,7 0,0419 4,7
\ 35 138 12,7 245,0 240,0 97,9 26,9 11,2 11,3 4,7
Zn 39 155 0,0 183,0 188,0 102,5 17,2 9,2 7,1 3,8
Zr 31 119 7,8 4.0 4,47 111,8 0,967 21,6 0,334 7,5
MprnmevyaHne— u — npunucaHHoe s3HadeHne. OcTanbHble 06o3HaveHns — oM. Tabnuy A.1.

A.2 MaTtpuubl 06pasuoB AN UCNbITaHUNA

A.2.1 NoBepxHOCTHas Boaa
[MoBepxHOCTHas BoAa ANs MexnabopaTopHbIX cpaBHUTENBHBIX UCNbITaHuii (cM. Tabnuuy A.1) 6bina otobpaHa 13
HeBOomMbLIOro UCTOYHMKA, HaxoasLeroca B AONIMHE HeMeUKOW ropHoit uenu [apu (HuwxHaa CakcoHus). Obpa3sel 6bin
rOMOreHM3NpPOoBaH 1 OT(UNLTPOBaH Yepe3 MeMOpaHHblin bunbTp ¢ Anametpom nop 0,45 mkm. 3atem K Hemy Bbina go-
GaBreHa KOHLEHTpUpoBaHHasi asoTHas kucnota Ao 1 % (no obremy). Mokasatenu, xapakmepu3ayioujue Mmampuuy 800bl,
npueegeHsl B Tabnuue A4.

TabnwuuyaA4 - MaTprya NOBepXHOCTHOW BOALI, MCMONB30BAHHOMW ANsi MeXITabopaToOpHLIX CPAaBHUTENbHBLIX UCNBITAHUNA

[lapaMeTp unu WoH EAvHMLA n3MepeHui Pesynbsrar
3Ha4vyeHue pH 6,2
SnekTponpoBofgHocTk (25°C) MKCm/cMm 310
Kanbumit (Ca™) mr/gm° 30,0
MarHuii (Mg Mr/am° 46
HaTpwii (Na* mMr/am° 41,0
Kanuit (K" Mr/am° 56
Yeneso (Fe*") Mr/am° 17
Xnopug (ch Mr/gm° 25,0
Cynbdat (804 Mr/am° 28,0
HuTpaT (NO3) Mr/am° 10,5
rnapokap6oHaT (HCO3) Mr/am° 141

Bbinu BHeceHbl J06aBKM criefyroLLMX S1eMEHTOB C UCMOSIb30BaHWEM COOTBETCTBYIOLLMX CTaHAapTHBIX 06pasyLos
cocmasa OfJHO3NEMEHTHbIX pacTBOpPOB (pasgen 8):

- MbILBSK,
- 6epunnui,

- BUCMVYT,
- KagMWiA,
- uesuin,
- XpOom,

- rannuin,
- CeneH,
- Tannui,

- ypaH.

A.2.2 CuHTeTHMYECKUI cTaHaapT
CUWHTeTUYeCKWiA cTaHgapT (mpoba eodbl u3secmHoe0 cocmasa) LNA MexnabopaTopHbIX CPaBHUTENMbHBLIX WUCMbI-
TaHwit (cMm. Tabnuuy A.3) 6bin NpUroToBrneH pasbasreHnem COOTBETCTBYIOLMX CTaH4apTHbIX 06pasLoB cocmaea ofHo-
3neMeHTHbIX pacTBopoB (pasgen 8). beino fgobasneHo 10 cM® CONSIHOIA KNCTOTbI (pasnen 8) Ha 1000 cm® pacTtBopa U
3aTeM pacTBop AoBefeH fo Tpebyemoro o6bemMa Bogon (pasgen 8).
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MpunoxeHue JJA*
(cnpaBouHoe)

Mewarouwme BNUAHUA CONYTCTBYIOWMUX INE€MEHTOB
OA.1 O6wue cBegeHust

ConyTcTByloLME SMIEMEHTLI, NMPUCYTCTBYIOLWME B Npobe, MOMyT co3fjaBaTh Melualolme BIMsHUSA, HanpuMmep, npu-
800UMb K CUCTEMATMYECKUM MOrPELLHOCTSIM NpU U3MEPEHUN 3HaYeHUs! CUTHarla oT OaHHO20 aneMeHma.

Melualoue BNUAHWUS NOAPA3AensioT Ha criekTparibHble U HecneKTpanbHule. CnekTpanbHble Meluatolue Brus-
HUA AeNCTBYIOT Ha 3HavyeHue cusHana afMTUBHO (Bbi3blBasi NapannesbHbli CABUT aHaNIMTUHECKOR (PYHKLMK), ECAIN OHU
He oT/leNneHbl OT N1Kka Macchl aHanuTa. OHU BbI3bIBAKOTCS MOHO- U MHOFOATOMHBLIMI MOHAMU, UMEIOLLIUMU TO XKe OTHO-
WeHue m/z , YTo U aHanuT. CneKTpanbHble BIIUSHUS, Bbl3BaHHble MOHO- U MHOFOAaTOMHBIMW UOHaMM, Ha3bIBaKOTCS Tak-
Xe n306aprMyeckuMi MeLLaoLWUMK BIIUSHUSIMU. HecneKTparibHele Mellalowme BRUsHUS, 06LIYHO HasbiBaeMble MaTpuy-
HbIMK 3ppeKTamu, BO3LENUCTBYIOT MYJIETUNITMKATUBHO (M3MEHSIIOT HaKIoH MpaZlyMpOBOYHON XapaKTepUCTUKM) U NpUBO-
ASAT K U3MEHEHMI0 YYBCTBUTENBHOCTM BCEACTBUE U3MEHEHMIA COCTaBa 3/1eMEHTOB B U3MepSieMbIX pacTBopax.

OA.2 CnekTpanbHble Melualowme BNUAHUA

O.A.2.1 CnekTparnbHble MeLlaloLue BIMSHUA MOMYT Bbi3biBaTb:

a) 130TON ApYroro anemeHTa, UMEIOLLMIA Ty XKe CaMylo Maccy, YTO W U30TON aHanuTa, HanpuMep “Fe (Melwato-
LLIWIA) 1 *Ni (ananur),

b) MHOroaTOMHbIE MOHBI, UHa4Ye Ha3blBaeMble MONEKYNSAPHEIMA UOHaMKW. Bo MHOMMX criyyasix 3TU MOHBI coagepxar
aproH (NrasMeHHbIl ras) u/unu Kucrnopog, UMeLoLLMiA CBOUM UCTOUMHUKOM BOAY pachnbifiieMoro pactsopa. Xropuabl Tak-
XKe WUrpatoT 3HAYUTENLHYIO ponb B oGEaaoBaHuw MELLAIOLUX MHOTOBTOMHBLIX UOHOB. Mpumepamu sBnsitotea “CArCl*
(MelwaroLwee BNUSHUE Ha 75As °o* (MeLualomee BRusiHMe Ha Ni* ),

C) NOHbLI € ABONHBLIM 3apﬂ,q0M HanpuMmep Ba* (MelLatoLee BNUSIHUE Ha ®cu, ®°zn, *znn 68Zn)

MHoroaToMHble MOHbLI MOTYyT 06pa3oBaTbCsl B Mna3Me M3 COCTaBMAOLWUX €€ KOMIMOHEHTOB UK 3a c4eT HENOMHOM
Avccolmauun monekyn nubo B obnactn nHtepdeitica, ocobeHHO Ha rpaHMYHBIX CIOSX OXIaXKAatoLero yCcTpoicTea Ko-
HycOB ceMnsiepa U ckumMepa.

MeluatoLime BNUSHUA OT MHOrOATOMHBLIX MOHOB OBLIYHO OLeHMBaloT OTHoleHnem CeO'/Ce’ npu pacnbineHum
pacTBopa Lepusi. 3Ha4YeHUe 3TOro OTHOLUEHUS AOMXHO BbITb MeHee 0,5 %. AN HekoTopbix TUNOB NpubopoB Habnioga-
IOTCA YPOBHM 3HaueHni Ao 2 % - 3 %. OTHoweHne BaO'/Ba’, npuMeHsieMoe HEKOTOPLIMU M3rOTOBUTENAMM NPUBOPOB,
Kak npasuno, B 20 pa3 HMXKe, 4eM oTHoleHne CeO’/Ce’ n noatomy He peKomeHAyeTca K MCNOnNb3oBaHU. YpoBEHb
ABaxabl 3apsKeHHbIX UOHOB 06bIHHO XapaKkTepusyeTcs oTHoLLeHUsiMM Ce*/Ce” nnu Ba®'/Ba’. TunuuHble 3HaueHus oT-
HOLWEHWUA cocTaBnsaT oT 1 % Ao 3 %. OTHoLWeHMe uncna AByx3apsaHbiX MOHOB ANA Ba, kak npasuno, B 1,5 - 2 pasa
BbllWwe, Yem ans Ce, B cuny MeHbLUEro 3Ha4deHuss BToporo noTeHumana noHusauuu (IP2) ana Ba (10,0 3B no cpaBHeHUto
¢ 10,85 aB ans Ce).

OA.2.2 Bo3aMOXHble ¢r1ocobb! YCTPaHeHUA MellaloWwmX BITIUAHMIA MHOTOaTOMHbIX MOHOB

MeLuatolime BAUSHUS MHOFOATOMHBIX MOHOB MOTYT ObITh UCKITHOYEHBI CrieAyIoWLUMU crrocobamu:

a) YMeHbLUeHeM BOASAHOW Harpysku Ha nnasmy, 4To NPUBOAUT K YMEHbLUEHUIO YPOBHA BCEX MeLLaloLmX BrUs-
HWiA, 0BycnoBrneHHbIX okcuaaMu. STO MOXET BbiTb JOCTUrHYTO HECKONbKUMU criocobamm:

- oXIaXAeHeM pacnbiuTensHoit Kamepsl fo 2 °C — 5 °C;

- fjeconbBaTaumein aspo3onsa ¢ UCMONb3oBaHUMEM XONOAUIBHUKA W/unu (nonynpoHuuaeMon) membpanbl. OgHako
ncrnonb3oBaHne MembpaHHOW geconbBaTaLuu MOXET TakKe NPUBECTU KaK K NOTEpsM aHanuTa 3a cyeT NpoHMLaeMocTy
MeMOpaHbl N0 OTHOLUEHUIO K NETY4YUM popMaM aHanuTa, Tak U 3agps3HeHuUlo npob onpedensemMbiMu sneMeHmamu;

b) MUHWMU3aLMe KOHUEHTpaL MU XIopUaoB B pacnbiseMblx pacTBopax NyTeM UCKITOYEHUS UCNOMNb30BaHUSA CO-
NsHOW kMenoThl. [Ana nogKucneHus pacTBOPOB UNWM MUHepanusauum npob pekoMeHAyeTcA UCMONb3oBaTh a30THYIO KUC-
noty. Ncnonb3oBaHne MeM6paHHOW feconbBaTauuy MOXET 3HAYUTESNbHO CHU3UTb YPOBEHb CBA3AHHLIX C XITOPOM Me-
LatoLwMX BIMSAHUIA, NOCKONbKY MeMBpaHa NpoHuLaema ans xsiopucmozo eodopoda (HCI). PacTBopbl A0MKHBI ObITh NOA-
KUCNeHbl a30THOW KUCITOTO,

C) onTUMM3aLMeil YCroBUA U3MEPEHUIA C Lienbio NOoyYeHUA MakCUMarnbHOro OTHOLLEHUS 3HaYeHUs CUrHana aHa-
nvTa K 3HayeHuro curHana ot nomexu. ONTUMU3NPYEMBIMI NapaMeTpaMmn SABASAIOTCA MOLLYHOCTL MasMbl, CKOPOCTb MOTO-
Ka rasa-HoOCWUTens, ckopocTb BBefeHWUS npobbl, rmybuHa oT6opa npobkl (paccTosiHUe MeXAy ropenkoi U BEepLUMHON KO-
Hyca cemnnepa) U T. N. OTOT METOA MOXeT ObITb Takxe npuemrnieM A5 CHWKEHWUS BITMSIHUS YPOBHSA MeLLaloLuUx Brns-
HWIA OT ABYX3apPSAAHbLIX UOHOB;

d) gobaBneHneM MoneKynspHblx rasos Tuna Hz, No, CHa 1 T. 4. K rasy-pacnblnuterto, BcomoraTensHOMy rasy,
rasy nnasmMbl UK KO BCEM raszam, YT0 B psfe CcrydaeB NPUBOAUT K YMEHBLUEHUIO MEeLLatoLLEro BIUAHUS,

e) fobaBreHneM aTaHoma N CXOXMX CMPTOB K Npobe AnA yMeHbLUeHUs Meluatowero BnnsHua ArCl';

:ﬂpuno»(eHue [A coomeememeyem pasdeny 6 mexxOyHapoOHo2o cmaHdapma NCO 17294-1:2004.
m/ Z — omHouweHuUe Macchi UOHa K e2o 3apsidy.
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f) MogenupoBaHueM cnekTpa ¢ UCNONbL30BaHUEM U3OTOMHOro pacnpefeneHns aHanuToB U BCeX COOTBETCTBYIO-
Wux Mewwarowmux popMm. OgHako B AnanasoHe Mmacc mexay 50 u 90 npucyTcTBYEeT CAUWKOM MHOMO KOMIMOHEHTOB, a Tak-
Xe psii MOHOU3OTOMHBLIX ANEMEHTOB, YTOObLI MOXHO ObINO AOCTUYL OAHO3HAYHOrO peweHun. na Apyrux gnanasoHos
Macc aToT cnocob NpUBOAUT K YMEHbLLEHUIO MeLLIAIoLLErO BUSAHUS,

g) Ucnonb3oBaHUEM IKPAHUPOBAHHOM ropenku U/unu ycrioBuid XoriogHON NnasMbl B HEKOTOPbLIX CRy4vasx,

h) ncnonb3oBaHueM Koppekmupyrouiux nonpaBokK Ans aHanusa anemeHTos ([A.2.3),

i) UCNONb3oBaHUEM pPEaKLUNOHHOMN SYEKH,

j) ucnonessoBaHnemM UCIM-MC BbICOKOro paspeLleHus.

DA.2.3 Koppekmupytouwjue nonpasku AnA aHanu3a anemMeHToB

Ucnonb3oBaHue koppekmupyrouwjux nornpasok ANs aHanusa 3r1eMeHTOB OCHOBAHO Ha NpeAnonoXeHUN, YTo Ync-
no obpasyromuxca MonekynaApHoliX (M AByx3apsaHbiX) MOHOB ABNSETCSA PUKCUPOBAHHOW AONel OT Yucna poguTen bCKux
MOHOB, NPUCYTCTBYIOLLUX B M1a3Me HE3aBMCMMO OT BapuaLun cocTaBa np06b| " He6OJ'IbIJJI/IX Bapuauuvin ycnosuii B nnaas-
Me. HanpUMep 4mucno obpasytowuxcsa noHos CIO" (MeLuarowjee BNUSHME Ha >Vt n 3crt ) ABnseTCA NOCTOAHHON AONEWN
oT uncna noHos ClI* (poautensckuii non). MyTem namepenns curiana ot CIO™ (npu macce 51) u ot CI (npu macce 35)
ANA cTaHaapTHOro obpasya cocTaBa pacTBopa Xropuja U AefneHnus NepBoro 3Ha4YeHUsi Ha BTopoe MOXeT BbiTb paccuun-
TaH KOppeK'I'I/IpyPOIJ.WIVISéVIHO)KVITeJ'Ib f. [Ins npobbl HemsBecTHOro coctasa exnad ClO" moxeT 6bITb BblYUCNEH NYyTEM U3-
MepeHusi curHana ot ~ Cl* u YMHOXEHHUS ero 3Ha4eHus Ha f. CKoppeKTUpoBaHHbIiA curHan ans Sy (u3 obuwero curHana
ana maccol 51 BuluuTatoT eknad ot ClO™) paccunTbiBaloT no dopmyrne

[(SlV) — 5D _f-[(SSCI) s (D,A1)

rgoe /- curdan gnsi COOTBETCTBYIOLE MaccChl Ui YKa3aHHOIo U30TOoNa,

f - Koppekmupyouwuli MHOXumenb.

3HayeHue eknada oT ClIO" MoXeT 6biTh UCTONb30BaHO B Ka4YeCTBE KOPPEKTUPYIOLLEN NONpaBKX aHanorniHo Tab-
nuue 3 (6.2.2).

OpHako criefiyeT 3aMeTUTb, YTO NULLb HETTO CUrHam™ ot MeLualoLero 1oHa cregyeT cnonb3osaTh Ans pacyeTa
f. Mpn Hanuuumn doHa, HanpuMep ANA Xpoma npu Macce 52 (Bbi3BaHHOIoO Bar'°o* u “Ar'’ct ), ANA pac4yeTa COOTBET-
CTBYOLLEro MHOXUTENSA f aTO 3Ha4YeHue curHana ¢poHa Heo6xo4UMO BbIMECTb U3 3HAYEHUA CUrHana pacteBopa Ans npo-
BepKM MellaroLmx BNuaHUi (Ganee - pactsop ICS) ana maccol 52.

lMpumep — ¥¢I'°0'H+ okasbieaem mewarowee enusiHue Ha *’Cr'.

Koppexmupyrowuli MHOXUTENb f MOXeT BblTh Takke HailgeH MeTogoM npob u owmnbok (nogbopom B ypaBHEHUM
(OA.1) ana onpefenaeMoro arnemMeHTa U NOBTOPHOW 06paboTkon AaHHbIX). [Ipu amom dobusaromes moao, Ymobbl 8bl-
yucnaemoe 3HadeHue maccosol KOHUEHTpauus aHanuma B pacTBope, coAepXalwem mosbKo MeLLaloWwmnin KOMNOHEHT,
6bIro 66l paBHO HYMHO MO OTHOLLEHUIO K OOHY.

B npunoxeHun B npuBeaeHbl BapuaHTbl BO3MOXHbIX CMEKTPanbHbIX Mellalowmx BIUAHWUA 051 pasiuyHbIX
u30Mornos 3/1eMeHmos.

PacTtBop ICS He gonxeH copepxaTb aHanuTa. O4eHb 4acTo 3TO He BbIMOMHAETCA, MOCKONbLKY ANSA NPUroToBIe-
HUA pacTBopoB ICS UCNoNb3YHT OTHOCUTENBHO BLICOKME KOHLUEHTpauun conen. [Jaxe BbICOKOYUCTHIE XMMUYECKUE peak-
TUBbl OMEHb YacTO CofepXaT HEKOTOpOoe KONMUYECTBO aHanuTta. B aToi cuTyauun ToYHas Koppekuus Anst MHOrom3oTon-
HbIX 3NIeMEHTOB MOXeT ObITb NPpoBeAeHa MyTeM CpaBHEHUs pesynbTaTa (B e4UHULaxX KOHLUeHTpauuu) AN u3otona aHa-
nuTa, NogBepPXKeHHOro MellaroLWwUM BAUAHUAM, C pe3ynbTaToM, NoflyYeHHbIM AR U30Tona aHanuTa, He NnojBepXXEeHHOro
MeLlatoWmM BnusHuaM. MNogbop fu noBTopHaa o6paboTka MOryT NPUBECTU K TOMY, YTO pesynbTaT aHanuaa gns U3oTo-
na, NoABEPXEHHOro MellaroLemy BNUAHUIO, CTaHEeT paBHbLIM 3HAYEHUIO pe3ynbTaTa aHanusa Anga u3oTtona, He noaBep-
XEHHOro BNUAHUI. «He NnoABepXEHHBIA BUAHUIO» B JaHHOM Cryqae 03Ha4aeT, YTo OTCYTCTBYIOT MeLLatoLMe BrIUSHUS
OT MHOrOaTOMHbIX MOHOB, 00pa3oBaHHbIX TOMBKO M3 MPUHATHIX BO BHUMaHWe anemeHToB. OfHaKo Apyrne MHOroaTtoM-
Hbleé WOHBI MOTYT, B CBOK OYepefb, OKasblBaTb Mellarllee BNUAHWe, genas 3TOT U30TOM HenpUrogHblM Ans Konude-
CTBEHHOro aHanusa e Opyaux cumyayusx.

Haunbonee crnoxHasa cuTyalus BO3HWUKaET Torga, Korga aHanut npucyTcteyeT B pactBope ICS n Bce npurogHele K
MCNONb3OBaHUIO U30TOMbI aHanuTa (M30TOoMbl C 4OCTATOMHO BLICOKOW pacnpoCTpaHEHHOCTLIO™) NnoaBepratoTca Mellato-
LWeMy BIIUAHUIO MHOroaTOMHbIX MOHOB

OofHOro “ Toro >+<e MeLlatoLero anemeHTa Hanpumep, pna HUKena (kak aHanMTa) v| KaJ'IbLIMFl (Kak MeLuaroUJ,ero
aremeHTa) M3oTonsl *BNi, °°Ni, ®'Ni u *Ni TofBEpXeHs! MelualolLemy BIUsHMio ot 2Ca'®0", “ca’®0’, “ca’®0'H" u
*®Ca'°0" cooTBETCTBEHHO, B TO BpeMst kak *“Ni MMeeT CRMLLKOM HU3KYH paCFIpOCTpaHeHHOCTb ANA HageXHoro Konuye-
CTBEHHOTO OMPeAENeHNs HUKENS Ha HU3KUX YPOBHAX. Beibop koppekmupyroujeeo MHOXuUmMens fomnmkeH OblTe OCyLLEeCTB-
NeH Takum o6pa30M yToBkl pesyneTaThl Ans “Ni n ®Ni (B efMHNLEXKOHLEHTPaLMN) BbiNi Gbl 0OfMHAKOBLIMM (peaynbTa-
ol Ans ®'Ni n *Ni okasbiBatotes HECOOTBETCTBYHOLUMMM, T. K. MX PACrPOCTPAHEHHOCTH CIIALIKOM Manbl), @ OTHOLWeHune
KOPPEKTUPYHOLMX MHOXUTenewn p,J'IFI *BNi 1 ONi paBHo npubnuantensHo 0,31. MNMocnegHee ecTb OTHOLIEHMWE pacnpocTpa-
HeHHocTeit u3oTonos ““Ca # “*Ca, BblpaXeHHOe Yepes OTHOLLeHME ekadoe B Meluatolyee BAMSHUE oT ““Ca'®0"

Ca O

* CUrHan oT NoHa 3a BbIMETOM CUrHana ¢ooHa
** [Mod pacripocmpaHeHHOCMbIO U3omoria NMoHUMaom e2o0 omHocumernbHyr Maccosyro 00K € rNpuUpodHol cMmecu U3o-
moroe 0aHHO20 arleMeHma.
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[nA n3o6apuiecknx MelLaloLmxX BRMSHWIA (Hanpumep, oT ' *Sn Ha ''*Cd) KoppeKTUpyIOLLMIi MHOXUTENb MOXET
6biTb B NPUHLUMNE BBIYMCIIEH U3 COOTHOLLEHUA BENMYMH CUTHANOB ANSA YKasaHHbIX usotonos. OfgHako, Bcneactsue ad-
heKTOB ANCKPUMUHALMKU MACC (pa3nUYHbLIA OTKIUK NO OTHOLUEHWIO K TOMY K€ CaMOMY YMCITY MOHOB pasfiMyHbIX Macc)
pekoMeHAYeTCA ucnob3osamb cnedyrowyio npoyedypy ANns nposeAeHus f.

[na oaHO3HaYHOro onpeaeneHns Kakoil MellatoLuii (POAUTENLCKUIA) 3NeMEHT Bhi3blBaeT MeLlatoLlee BrMsHUe U
MOAFOHKU 3HAYEHWU KOPPEKTUPYIOLEro MHOXWTENS CreayeT MpUroToBUTb PacTBOpbl ON1S1 OUEHUBaHUSsT Meliaioujego
enum-/u;v makum obpa3omM, 4mobbi OHU OOHOBPEMEHHO He codepkanu sfeMeHmbl, enusiowjue Ha onpeneneHHbm aHa-
ot o MH M TOT e u3omon UNn uHble usoTtonel). Hanpumep, Na (KoTopeii oka3sbiBaeT MemaroLlélee anmHue Ha Cu 3a
cuet “Ar? Na) Henb3A cMelnBaTh ¢ KanbLueM (KOTOpLIA OKa3biBaeT Mewwalolee BnuaHWe Ha — Cu 3a cyeT a0’ H).
Bcero TpebyeTca ceMb pactBopos ICS ans BbiNonHeHWs aToro TpeboBaHuaA (Tabnuuya JA.1).

B Tabnuue OA.1 npuBeaeH npumep Habopa pactBopoB ICS. TouHbI cocTaB 3TUX pacTBOPOB (3NEMEHTHI U KOH-
LUeHTpaLnu) AOMKEH COOTHOCUTLCA C TUMOM aHanusupyemoi npobel. MoryT 66Tk 06aBneHbl Apyrve MeLlarowue KoM-
MOHEHTLI, HANPUMEP PeAKO3EMENbHBIE SNIEMEHTHI, MPU YCIOBUM, YTO OHU HE HapyLlaloT YNOMsHYToe Bhille TpeboBaHue.
Na B pactBope ICS4 moxeT 6biTb uckniodeH (3a cyeT gobasnenusa HCI smecto NaCl) B 3aBucuMocTn oT Tuna npobbl,
nockonbky npucytctene Na BNMSeT Ha CKOpocTb obpa3oBaHMss MHOrOaTOMHBLIX MOHOB Ha OCHOBE XJlopa W, Kak crief-
CTBUE, Ha 3HA4YeHUe KOppEeKTUpYylowero MHoxutens f.

K pacTtopy ICS4 MoryT 6biTb o6aBneHbl fpyrue KOMNoHeHThl (cM. Tabnuuy [1A.1), Takue Kak MarHuidi U KanbLui
(cooTBeTCcTBUE MaTpuy — no JA.3.5.1).

Ta6nwuuyafA.1-Tpumep coctaBa Habopa pacTBOPOB A NPOBEPKUA MELLAIOLLMX BITMSHWUMA

PactBop Mewwatowmin anemeHT” | Maccosas KoHUeHTpa-| WUsoTon, nogBepxeH- | U3oTon aHanuTta, npu-
uus Hbll MeLlaloLemy MeHsAeMblil AN Kop-
BITUAHUIO peKUunn
ICS1 Mg 50 mr/am® *’Fe (>*Fe)
b4zn, bbzn bBZn
bbCu deu
IC82 Ca 200 mr/am’ >’Fe (>°Fe)
btﬁNi, bUNi, b1Ni —
b4zn bbzn
bbCu deu
8250 (”Se)
Mo 50 mkr/gm° cd - "*cd —
ICS3 S 200 mr/am’ Ti T *Ti
b4zn’ bbzn bBZn
bbCu deu
%75e (”Se)
ICS4 Cl (8 Buae NaCl) 500 mr/igm” Y —
szr der _
/b’As _
%25e (”S e)
Si 20 mr/gm® °'p —
4bSC _
b&zn bbzn
Mg (HuTpart) 10 Mr/gm° *“Ca, “'Ca —
ICS5 Fe 10 mr/gm’ *Ni ONi
Br 10 mr/am’ *“Se (’Se)
Ba 1 Mr/igm” *Cu %Cu
°°Zn - *Zn *Zn
Sr 2 mr/gm® — —
ICS6 c 500 mr/gm° 8¢ —
szr der
Na 20 Mr/om” *Cu ®Cu
Sn 20 mMKr/gm° “cd, "°cd (Mcd)
ICS7 Ti 1 mrigm° t>“Cu *Cu —
b4zn’ bbzn bBZn
* CMm. mabnuuy 16.1 (npunoxerue [15).
M3oTonkbl B ckobkax NoAxXoAAT B MEHbLLUEN CTENEHN ANA KOPPEKUWUN NPU pacueTe KOPPEKMUPYIou,e20 MHOXU-
mensa fBCJ'IeACTBI/Ie HWU3KOM YyBCTBUTENBHOCTHU, BBICOKOIo q)OHa nT. Aa.
,D,I'IH obecrieyeHus cooTBeTCcTBUA MaTpuy ([JA.3.5.1, npunoxeHue JA).

DA.3 HecnektpanbHble Mellalowme BIUSAHUA

DA.3.1 HecnekTpanbHble Mewarowue BAUSHUS, 0BbIMHO HasbiBaemble MaTPUYHBIMU addeKkTamu, BO3HUKAKT B
npouecce pacnbinieHus, B nnasme W B obnactu uxtepdeiica U NUH3. 3T TUNBI MeLaloLMX BIIUSHUIA BKIIOYAIOT Takxke
6noKMpoBaHWe pacnbINUTENS, MHXEKTOPHOW TPYyBKM Y ropenkn U KOHyca cemnnepa, Bbi3BaHHbIe BEICOKUMMW KOHLEHTpa-
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LUMAMW PacTBOPEHHLIX BELLECTB WM pachbifieHNeM OpraHUYeckux pacTBopuTeneil (4N NOCnegHUX - B OCHOBHOM 6ro-
KMpOBaHWe KOHyca ceMmnepa yrreposom).

0A.3.2 MeluatoLime BNUAHUA B nNpoLecce pacnbineHuns

Pasnuyns B BA3KOCTM, NMOBEPXHOCTHOM HATSXKEHWUM U MNOTHOCTM MeXZY pacTBOPOM Mpobkl U rpagynpoBOYHLIMU
pacTBopamu, 06ycrnoBfieHHbIe pasfiMymeM B KOSTMYECTBE U TUNE PacTBOPEHHbLIX BELLECTB, TUNE KUCNOThI UK €€ KOHLIeH-
Tpauuu MOryT cosfjaBaTb pasnuMuuMe B CKOPOCTU Mojadvu pacTeopa, ahdeKTMBHOCTU pacrblfieHUs W pacrnpejeneHum
pasMepa Kanesnkb aspo3osnsa. OTO MOXET NPUBECTU K Pasnuunio cuaHanos Ansa ToW Xe caMOi KOHLEeHTpaLun B pacTBope
npobbl 1 rpagyMpoBOMHOM pacTBope. TemnepaTypHble pasnuuus Mexgy pacTBopaMu MOryT Bbi3BaTb TOT Xe CaMblid
achheKkT. Mcnonb3oBaHne NepucTanbsTUYECKOro Hacoca MOXET YMEHbLUUTL addekTel, 0BYCnoBMeHHblE pasnuunaMm B
CKOPOCTU Nofadu pacTaopa.

Opyrve NpuUnHbLl pasnnynii 3akmio4atoTea B NIETYHECTU PasnnyHbIX XUMUYECKUX hOpM, B KOTOPLIX 3IEMEHT MO-
XKeT cyllecTBOBaTb B MOANEeXalynMx U3MepeHUsMU pacTBopax, Hanpumep cynbdug /cynbdaT, noa/ioang wnu noaar,
31eMeHmapHas/MoHHasa pTyTb, @ Takke B NPUCYTCTBUWN pacTBOPEHHbIX ra3oB Tuna CO2 UM oKCUAOB a3oTa B pacTBope
npobbl UM MUHepanuaaTax.

OA.3.3 Mewalowme BNMAHUA B nnasme

B nnasme mMaTpuLia MOXET BbI3BaTb U3MEHEHUE CTEMEHU MOHM3AaLMKN aHanuToB. 3TO UMEET MECTO B 0COBEHHOCTH
ANS Takux anemeHToB, Kak Cd, Zn, As, Se, Hg n T. 4. C BLICOKMM 3Ha4eHWEM (NepBOro) NoTeHUMana noHns3auun, KoTo-
pble He MOSTHOCTBI MOHU3MPYIOTCA B Nina3Me. OreMeHThbl ¢ MepBbIM NOTEHLMANoM MOHM3aLUMK paBHbIM NpumepHo 8 9B
noutn nonHocteto (bonee 4Yem Ha 90 %) MOHU3MPOBAHLI U MO3ITOMY MEHbLUE MOABEPXKEHBLI BO3AEUCTBUIO MAaTPUHHBLIX
spdekToB B nnasMe. B BonbluMHCTBe crydaeB HabniogaeTcs yMeHblUeHWe curHana aHanuta. [MonoxutenbHeln MaT-
PYYHBIA ahdekT (Bo3pacTaHne YyBCTBUTENBHOCTU) HabrtogaeTcs 45 SNeMeHToB Tuna As 1 Se B NpUCYTCTBUU coefu-
HeHWiA, codepxallmx yrnepos.

OA.3.4 Mewatowme BNuAHUA B obnactu nHTepdenca/nuis

B obnacTtu nHTepdpeiica/nmMH3 NpoucxoauT pasgeneHue MOSIoXKUMTENBbHO U OTpULATENBHO 3apsXXeHHBLIX YacTul,
(NONOXUTENBLHO 3apsiKeHHbIE NOHBI M OTPULIATENEHO 3apsXeHHbIe 3NeKTPOHbI). MoNOXUTENBHO 3apsKeHHble MOHbLI ho-
KycupytoTes B oBnacTi NUH3, O4HaKO OHW OTTanKUBalOTCA APYr OT ApYra U HEKOTOpble U3 HUX OTKMOHSAITCA OT ONTH-
ManeHoro Nyt Yepes obnacTb MUH3 U He NonafaloT Ha AeTekTop (3 deKT NnpocTpaHCTBEHHOro pacnpedeneHus 3aps-
Aa). MoHbl nerkux snemMeHToB B MPUCYTCTBUM GONLLLIOMO YMCNA WOHOB TAXKENLIX 3MNEeMEHTOB MOryT oTTankuBaTbcsl B
GonblUel cTeneHn, Yem B NPOTUBOMNONOXHOW CUTYaUUKU 1 B 6onbluel cTeneHn noasepraTbes MaTpudHoMy adbdekTy.

OA.3.5 Cnocobbl BO3MOXHOrO YCTPAaHEHMSI HeCNeKTpPaNbHbIX MeLIAWNX BAWAHUWA (MaTPUYHBIX

acdpdekToB)

0A.3.5.1 YMeHblueHue maTpuuHbIX ahdeKToB 3a cueT o6ecneyeHUs COOTBETCTBUA MaTpuL,

OCHOBHOW ¢nocob yMeHbLueHNa MaTpuyHbIxX addektoB B UCIM-MC coctout B 0becrneveHnn cooTBETCTBUA MaT-
puu, T. €. B 06ecneveHnn aKBMBANEHTHOCTU COCTaBa rpaZlyMpoBOYHLIX PacTBOPOB U pacTBOpoB Npob (8 Yacmu KOHLEeH-
TpauWKn OCHOBHLIX KOMNOHEHTOB). OOHaKo, Aaxe Korga Matpuua uMmeeT bornee Unu MeHee NOCTOSIHHBIA COCTaB U AOCTU-
XeHue CoOOTBETCTBUA MaTpUL, BO3MOXHO, HaripuMep rnymem dobasneHus Kuciomsl B Npoby U 80 ece ucrnonb3yembie rnpu
aHanuse pacmeopbl, 3TOT NOAXOA OKa3blBAETCH PUCKOBAHHLIM, M. K. XUMUYECKNE peaKTuBbl (Comnu W T. n.), AoGaBneH-
Hble K rpagynpoBOYHOMY pacTBOpY CO CMefOBOIN KOHUEHTpaLUMel aneMeHTa, MoryT 6biTb 3arpsis3HeHbl aHanuToMm (aHanu-
Tamu) UNu BbI3BaTb CNeKTpasribHble Mellatowue BAMAHKUA. [oaToMy pekoMeHgyeTca Ao6aBnsATb NUWb Manbie Konude-
CTBa MaTPWU4YHBIX KOMMOHEHTOB K rpajyupoBoYHOMY pactBopy. Ona As n Se MmoxeT 6biTb gobaBneHa ranakrosa
(OA.3.3).

Opyrue cnocobbl AOCTIXEHNA MaTPULHOTO COOTBETCTBUS COCTOSAT B CrieAyioLLEM:

- pacTBoOpbl NP6 NpUBOASAT K KOMHATHOW TeMNepaType, €Cr OHU XpaHUNUCh Npu Bonee HU3KOI TemnepaType,

- ecnun pacTeop Npobbl CoAepKUT pacTBOPEHHbIe rasbl, TO MX yaanswT 6apboTupoBaHMeM WHEPTHOro rasa
(Hanpumep, asoTa WNW aproHa), NyTeM KUMAYEHUA (UNK HarpeBaHus) Ha BogsiHoi BaHe, NMbo yneTpasByKoM;

- pa3baenstoT Npoby.

[A.3.5.2 YMeHblueHue MaTpUUHbIX 3pPeKTOB NyTeM UCNONb3OBaHUA IMNEMEHTOB CpaBHEHUS (BHYTpeH-

HUX CTaHAApPTOB)

Ona yMeHbleHUA MaTpUUHbIX 3hEKTOB UCMONB3YIOT AEMEHT CpaBHEeHUS (BHYTPEeHHUI cTaHaapT). Ko BceM uns-
MepsieMbIM pacTBOpam NpubaBnAIOT pacTBOpP 3fIEMEHTa CpaBHEHNSA NOCTOAHHOW KOHLIEHTPaLWUKW 1 3HadyeHue cuaHana ot
aHanuTa AensaT Ha 3HaYeHue cuaHana oT afneMeHTa cpaBHeHUs. Bce ganbHeline pacyeTbl KOPPEKTUPYIOT C UCMOMb30-
BaHWEM 3TOro OTHOLUEHUS. DNEMEHT CpaBHEHUS UCNONL3YIOT NOYTH 8ceada Npu pabote memodom NCI-MC.

Mo oTHOWeHUIO K MaTpuyHbIM adhdekTam B NnasMe KOPpPEKUUA C UCrob3oeaHueM eHympeHHe20 cmaHOapma
nHoraa MeHee adpdpekTuBHa. Hanpumep, HanbonbluMe MaTpudHble addekTsl Habnogatotea ana Zn n Cd - aneMeHToB,
nMetoWwunx nepseblil noTeHuman noHusauuum (1IP1) 9,4 n 9,0 3B cooTBeTcTBEHHO. C ApPYroi CTOPOHLI B MPUCYTCTBUM Yrre-
poaa 6onbloi NONOXUTENLHLIA MaTPUYHLIA 3dhdekT MoXeT HabnoaaTeca ana As u Se (JA.3.3) aneMeHTOB TaKke C
BbICOKMM NEpBbIM MOTEHLManom UoHusauuu. Jlydwwasn koppekuua HabniogaeTcs Npy UCNOSIb30BaHWMK 3rIEMEHTa cpaBHe-
HUA ¢ 61uskuM 3HaqeHuem IP1. Hanbonee noaxoaslmm SBnaeTca TeNNyp co 3HadeHuem IP1, paBHeiM 9,01 3B. OfHa-
KO, HanpuMep, AN LUMHKa 3TOT NIeMeHT He YAOBNETBOPAET BTOPOMY TpeboBaHUIO, NpeabaBnAeMOMy K SNeMeHTy cpaB-
HEeHUs, cornacHo KOTOPOMY Macca d/1eMeHma cpasHeHUs! [OoNXHa ObiTb Bnuska K Macce aHanuTa ANA MUHUMU3ALIK
pa3nuynini B MaTpuYHbIX addekTax, KOTopble 3aBUCAT OT Macchl U 3aBUCALLLEro OT Macchl apelicda.
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O HeKTUBHOCTb KOpPEKLUMU JOImKHA BbiTb NpOBEpeHa SKCMEPUMEHTAmLHO. OBbl4HO WUCMONbL3YEMbIMU 3TEMEH-
TaMu cpaBHEHWUS ANS cpefHero AvanasoHa macc asnaTea Rh n - 7In co 3HadeHusamun IP1 7,5 n 5,8 aB cootBeT-
CTBeHHO. [epBbli 3aneMeHT aBnseTca ngennhoMTeanuM npu koppekuyun ana Cd. Ana 6onblumx 3Ha4eHU# Macc MoryT
OblTb UCNONB30BaHbI 185Re, 20571 ynn 2°°Bi (HeycTonums npu pH Bbiwe 0,15), a ANg HUXHeEro AnanasoHa mMacc - 72Ge,
9Co unm °Be. HepocTaTkoM nocriegHero sremMeHTa SBNSeTCs ero BbICOKasn TOKCUYHOCT.

B ka4ecmee anemeHma cpasHeHUs UCNOMb3YIOT Taloke 5S¢, Ho nHorAa B cMcTeMe BBOAa NPOGLI NMPONCXOANT €ro
ocaxfeHue unu copbuma. CkaHauid Takke NogBepKeH BAUAHNIO MHOrOATOMHLIX MOHOB yrmepofa U KpeMHUs (CM. rpu-
noxexve AB). Kpome Toro, BO3MOXHO MelLatoLlee BAUAHWE CO CTOPOHBI BLICOKOrO CUrHana ot cocefHero = Ca B pac-
TBOpaxX C BbICOKMMMW KOHLEHTpPaUUAMKM KanbUusa. B sTUX cuTyauusax paspelleHue W rpagyvmpoBka Macc AOSPKHbI OblTb
TLWaTenbHO ONTUMU3UPOBaHbI (CM. NpunoxeHue [B).

[ns aneMeHTOB cpaBHeHUs Heobxodumo makxe cobnodame cnepyolme yCroBus:

- NpeHebpexnMo Manas KOHLEHTPaLMs SNeMeHTa cpaBHeHUS B pacTBope npobbl;

- NpeHebpexnMo Manoe MeLlarLLee BMSHUE SIEMEHTa CPaBHEHNS Ha SNIeMEHThI- aHanuThI,

- NpeHebpexnMo Manoe MeLlaroLlee BMAHNE KOMMNOHEHTOB NPobbl.

[A.3.5.3 YMeHblueHne MaTpUyHbIX achcpeKToB NyTeM MoandHUKaLMm yCNoBUiA B nnasme

Mogudpukaumsa ycnosuit B nnasme (TakmMx Kak CKOPOCTb MoToKa rasa-pacnbiiiuTens 1 MOWHOCTL NnasMbl), rnybu-
Ha U ckopocTb o0T6opa npobbl MOrYT MNPUMBOAWUTE K YMEHbLUEHUIO MaTpuyHbIX addekToB. CKOpOCTb NOTOKa rasa-
pacnbinuTens u ckopocTe oT6opa Npobkl, HECKONBEKO Boriee HU3KME MO CpaBHEHMWIO C TeMU, YTO obecnevnsaloT Makcu-
MasibHyl0 YyBCTBUTENBHOCTb, MOMYT YMeHbLUaTe MaTPWUYHbIA ahdeKT 3a cyHeT yBeNMYEHHbIX Npeaenos obHapyXeHus.
JononHutensHasa uHgopmauusa — no AB.2 (npunoxeHune [B).

[A.3.5.4 YMeHblueHne MaTpUuHbIX 3thchpekToB NnyTemM AobGaBKkM aHanuTa (MeToA CTaHAAPTHLIX A06GaBOK)

HobaBnatoT hMKCMPOBaHHOE KOMWYECTBO aHanuToB KO BCel aHanmampyemoid npobe nnu Kk ee 4actu B O4WUH UnK
fBa npuema. 3atem obpasLbl MU3MepPSIOT C UCMOMb30BaHWEM MPaAyUpOBOYHOW XapakTepUCTUKN UNKU HernocpedcmeeHHo
paccYuTLIBalOT KOHLEHTPALMK C UCNOSb30BaHUEM pe3ynbTaToB usmMeperull ans Habopa Ao06aBok.

CpefHuil BbiXxod aHanuTa gns orpaHudeHHoro yucna gobasok (n  4), otnuyaiowmiics ot 100 %, ucnonb3ayot
ANS KOppeKUMW pe3ynbTaToB aHanuaa 6onbLlioro Yncrna npod uKcMpoBaHHOMO cocTaBa.

[.A.3.5.5 YMeHblIeHne MaTpuuHbIX 3¢hcheKTOB METOAOM M30TONHOrO pa3baBneHun

Mpy HanyuK y snemMeHTa Kak MUHUMYM [BYX U30TOMOB, He NMOABEPXKEHHbIX CNEKTParibHbIM MeLaoWwuM BAUAHU-
AIM, BO3MOXHO AOBUTLCA YMEHBLUEHWUS BIUSHUA MaTPUYHBLIX 3OEKTOB 3a CYET UCMONbL30BaHUS U3OTONHOrO pasGasne-
HUA. Ona sToro fo6aBnslT U3BECTHOE KOnu4ecTBO oboralleHHOro u3oTona aHanuTa B pacTtBop Npobbl U W3MepsoT
OTHOLUeHWe curHanos Ans dsyx usomoiriog (0O4WH M3 KOTOpbIX fobaBneHHbId) 4o U nocre fo6aBneHUs, Ha OCHOBaHUK
Yero paccyUTbIBAKT KOHLEHTPaUUlo aHanuTa. [Ona KBagpynofibHbIX Macc-CNekTpOMETPOB 3TOT cnocob Mano npuMeHe-
HUM. Boree LMpoKoe NpMMEHEHNe BO3MOXHO C UCMOfb30oBaHMeEM NpUBopoB C BLICOKUM paspeLUeHUeMm.
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Mpunoxenue Ab*
(cnpaBouHoe)

PekomeHgauum no BbIOOpPY N30TONOB

06.1 Bbi6op usoronos

B tabnuye 6.1 npuBeaeHbl U30TOMbI, KOTOPblE MOMYT ObiTb MCMONb30BaHbLI ASS KOFIMYECTBEHHOro aHanusa,
BKIIlOYas pekoMeHAauun ans ocobbix cnydaes. Bribop M3oTonoB caenaH Ha ocHoBe Tpebyemoro npefena obHapyxe-
HUA U OXUAaeMbIX CNEKTPanbHbIX MeLaoLWnX BNUAHWA. [ins NpoBepKM STUX MeLlaloux BNUSHUA aHanu3upyloT pac-
TBOP, cofepxallui Melatolue aNemMeHTbl B KOHLeHTpaumsx B 1,5 — 2 pa3sa Bbllle, YeM HavBbICLIasA KOHLeHTpauus B
npobax, KoTopble HeO6X0AUMO aHaNU3UPOBaTb, U NOMYYEHHBI pesynbTaT COMOCTaBNSIOT C Pe3ynLTaTOM aHanuaa Xo-
noctoit npobbl. MNMpumepbl COCTaBOB pacTBOPOB AN NMPOBEPKN MeLLatoLMX BIUSHWIA NpuBeaeHbl B Tabnuue OA.1 (npu-
noxexue [JA).

MoxeT ObITb BbIOpaHO UCMOMIb30BaAHUE KOPPEeKmMUpYouUx NONPaBoK ANA aHanm3a 3/1eMeHTOB, NoABEPKEeHHbIX
crnekTpanbHbIM Meluarowmm BnuaHam (cMm. JA.2.3). BHe 3aBUCUMOCTM OT TOro, MCMOMb3YIOT 3TW MOMPaBKU UMK HET,
JOIMKHbI ObITb YCTaHOBMEHbI MakcUMarbHO AOMYCTUMbIE KOHLEHTPaLUuM MeLlatoLLMX 3reMeHTOB B npobax.

Ta6nwuya[b.1 - CnekTpanbHble MelLaloLme BNUSHNUS, BEIOOP M30TOMNOB M Npefen obHapyxeHus MeToga ANSA KBaa-
pynoneHeix WCIM-MC npubopos

OnemMeHT Maccosoe Pacnpo- Mpenen TeopeTn4yeckme nomexm Momexu, Hanbonee npuemnemMsie
qucrio CTpaHeH- oBHapy- nmMetoLLme n3otonbl
naorona HoCTb, % XKeHus Mexane- MHOro- npakTnde- Mpeano- lMpumeya-
meTtoaa ), MEHTHble aToMHble cKkoe 3Ha- yTUTEND- Hue
MK/ gm® MOHbI yeHne HocTbY
Ag 107 51,8 1 - ZrO, YO N1Zr'0 X Hanbornee
cnabble no-
Mexm
109 48,2 1 - ZrQ, ZrOH, - - -
NbO
Al 27 100 5 - BeO, BO, - X -
CN, HCN
As 75 100 1 Sm**, Eu*", | ArCl, CoO, TArFPCI X -
Nd?* AroH, ArK,
CaOz,
NaCAr,
CPO,, CaCl
Au 197 100 0,5 — HfO, TaO - X -
B 10 19,9 10 - - - X OtcyrcTBUe
nomex, H13-
KU ¢poH
11 80,1 10 — BH - — -
Ba 135 6,6 3 — - — — -
137 11,2 3 - - - X Hausbliciuasn
pacnpocTpa-
HEHHOCTb,
HanGonee
cnabble no-
Mexu
138 71,7 0,5 La, Ce — La, Ce — —
Be 9 100 0,5 - - - X —
Bi 209 100 0,5 — — — X —
Ca 43 0,14 100 Sr MgO, BO., Sr” X Huakuii dooH
AIO, CaH,
CNO, CO,
44 2,1 50 Sré* CaH, MgO, [sr*, “C™0, X Hanbonee
AlO, BO;, HU3KWiA Npe-
CNO, SiO, Aen obHapy-
CO;, N2O XKEHUA

*

NCO 17294-1:2004.

MpunoxerHue b coomeemcmeyem nodpasdeny 8.2 u npunoxeHuro A MexdyHapodHozo cmaHIapma
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lpodomxeHue mabnuypi 6.1

Mexane- MHOro- Mpeano- | lIpumeyaHue
MEHTHble aTOMHble yTuUTENb-
WOHBI Tenb-
HocTb?
Cd 111 12,8 0,5 - MoO, MoOH,| **Zr'°Q'H, - -
ZrOH, K,0H| *Mo'®0,
113 12,2 0,5 In MoO, ZrOH, | In, ® ' Mo™0 X Mpu BbIcOKOM
CapOzH, codepxxaHuu
Ar,O2H, RuO orioea
114 28,7 0,3 Sn MoO, MoOH,]| Sn, ®Mo™0 X Han6onee
ZrOH, K>OzH HW3KWIA Npeaen
obHapyxeHus,
HanGonee cna-
Oble nomexu
Ce 140 88,5 0,1 - - - X -
Co 59 100 0,2 Sn** Ca0, CaOH,| *Ca™0 X -
MgCl, ArNa,
ArOH, ArF
Cr 52 83,8 1 - SO, ArO, OAr'eC X Mpu HU3KOM
ArC, ArN, codepxaruu C
CIO, HCIO, 1 Bbicokom Cl
CIN, ArNH
53 9,5 5 - HSO, ArC, S'CI™o X Mpm BLICOKOM
HCIO, CIO, codepxkaHuu C
ArOH, ArN, N HA3KOM CO-
ArNH, SO aepxaHun Cl
Cs 133 100 0,1 - RuO, - X -
Cu 63 69,2 1 - TiO, POy, *Ti0, X Mpm HU3KOM
ArNa, MgCl, | *°Ar®Na codepxaruu Na
NaCa, CaOH, n Ti, HanGonee
ArCNH, HU3KWIA Npeaen
NCCI, S, 0BHapyxeHus
COCI
65 30,8 2 Ba®™ TiO, PO, Ti™Q, X Mpu cpeaHem
SO,, SOH, | ¥28%™0,'H, codepiaHuu
ArMg, CaOH,| “°Ar®Mg Mg, SuTiu
ArNzH, S, BbICOKOM CO-
COCI depxkaHuu Na
Dy 163 249 0,1 - NdO, SmO - X -
Er 166 33,6 0,1 - SmO, NdO - X -
Eu 151 47,8 0,1 — BaO — — —
153 52,2 0,1 - BaO - X -
Fe 54 58 20 Cr HCIO, ArO, ArN, Cr X Onpegensert-
ArN, ArNH, ¢S BbIGOpOM
ArOH, SO, MexXay pacnpo-
ClO CTpaHEeHHOCTbIo
57 2,2 50 - Ca0, ArO, | ™Ar'Q'H, X U 3HaYEHNEM
ArOH, CaC, | “°ca'®0'H thoHa
CaN, CaOH,
MgO,, ArF
Ga 69 60,1 0,3 Ce**Ba™, | ClO,, ArP, Ba“* - -
La®* VO, ArS,
S0,,S,
71 39,9 0,3 Nd“*, Ce*™ | ArP, ClOy, - X Hanbonee
ArCl, SOq, cnabble nomexu
ArS, CrO
Gd 157 15,7 0,1 - CeO, Pro, - X HanGonee
LaQ? cnabble nomexu
158 24,8 0,1 Dy CeO, ProO, Dy - -
NdO
Ge 74 359 0,3 Se, Sm**, [ArS, Cly, Ar, Se X -
Nd2+
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OnemeHT Maccosoe Pacnpo- Mpeaen TeopeTuyeckne nomexu Momexn, HanGonee npnemnemslie
yucrio CTpaHeH- obHapy- umetoLme M30TOoMbI
nsotona HocTb, % XKEHUS Mexane- MHOro- npaktude- | Mpegno- | [MpumevaHue
metona ¥, MEHTHbIE aToMHble cKoe 3Ha- | ytutenb-
mkr/am® NOHBI yeHne Tenb-
HocTb?
Hf 178 27,3 0,1 - GdO, DyO, X -
ErO

Hg 200 231 5 - WO TAW™0 — -

201 13,2 10 - WO WO X Haunbornee

cnaboe Bnus-

Hue WO

202 29,9 5 - WO W0 - -
Ho 165 100 0,1 - SmO - X -
In 115 957 0,1 Sn RuQO Sn X -
Ir 193 62,7 0,1 - HfO, LuO - X -
K 39 93,3 50 - ArH - X -

La 139 99,9 0,1 - - - X -

Li 6 7,5 10 - - - - -

7 92,5 1 - - - X HanGonee
HW3KWIA Npe-
aen obHapy-

KEHUS

Lu 175 97,4 0,1 Hf GdO, ThO Hf X -

Mg 24 79,0 1 Ti**, Ca®* [LiO, NaH, C, - X HanBonee
HW3KWIA Npe-
aen obHapy-

KEHUS,
Hanbonee
cnabble no-
MexXu
25 10,0 10 Ti%* LiO, BeO, Co, - - -
CoH
26 11,0 10 - BeO, BO, - X [na Bbicokunx
CN, CzHo, KOHLUEHTpa-
CoH unin Mg
Mn 55 100 3 - HCIO, ArN, ArNH X -
CIO, NaS,
ArOH, ArNH,
KO, ArN,
ArO, ArF

Mo 95 15,9 0,5 - ArKO, BrO - - -

98 241 0,3 Ru BrO, K0 Ru X HanGonee
HU3KWUIA Npe-
aen obHapy-

KEHNS

Na 23 100 10 T, Ca”™" LiO - X -

Nd 146 17,2 0,1 - BaO, RuO; - X -

Ni 58 68,1 1 Fe Ca0, ArQ, Fe X Mpn HN3KOM

CaN,NaCl, codepxaHuu
MgS, CaOH, Fe
Sip, ArOH
60 26,2 3 - Ca0, CaOH,| ?*ca™0 X Hanbonee
MgCl, NaCl cnabble no-
Mexu

61 1,1 5 - CaOH, ScO | **Ca™0™H, -

458C160

P 31 100 2 - SiH, NO, NO X -

NOH, NzH,
CO,COH

Pb 206" 24,1 0,2 - PtO - X Cymma u3o-

morios 206,

207 n 208
207" 22,1 0,2 - IrO - X Cymma u3o-
monos 206,

207 n 208
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lpodomxeHue mabnuypi 6.1

OnemeHT Maccosoe Pacnpo- Mpeaen TeopeTunyeckne nomexu Momexn, HanGonee npuemnemMsle
yucro CTpaHeH- o6Hapy- umetoLme N30TOMbI
usortona HocTb, % KEHUS Mexane- MHOro- npaktude- | Mpeano- | [MpumeyaHue
metona @, MEHTHbIE aToMHble CKoe 3Ha- | yTuTenb-
mkr/am® NOHBI ueHne Tenb-
HocTb?
208" 52,4 0,1 - PtO - X Cymma usomo-
rnos 206, 207 n
208
Pd 105 22,3 0,5 - YO, ArCu - — -
108 26,5 0,5 Cd MoO, ZrO Cd X -
Pr 141 100 0,1 - - - X -
Pt 195 33,8 0,5 - HfO - X -
Rb 85 72,2 0,1 Yb** Er** — — X —
Re 185 37,4 0,1 - TmO, ErO - X HaunbGonee cna-
Oble nomexu
187 62,6 0,1 Os TmO, YbO Os X Haunbonee BblI-
coKkasi pacnpo-
CTPaHEHHOCTb
Rh 103 100 0,1 Pb** SrO, ArCu, - X -
RbO
Ru 101 17,0 0,2 - ArNi, NiCl - - -
102 31,6 0,1 Pd SrO Pd X HanGonee Hn3-
KWiA Npeaen
oBHapyXeHus,
Hanbonee cna-
Oble nomexu
S 34 472 1000 - O,, SH, NOH, 0O, X -
O:H
Sb 121 57,4 0,2 - PdO - X -
123 42,6° 0,2 Te Zr0 Te - Haunbonee cna-
Oble nomexu
Sc 45 100 5 zr COg, SIO, *c™Q,, X -
BO,, AlO, #si'°0
CaH, CHO.,
SiOH, N,OH
Se 77 7,6 10 Sm?*, Gd** | ArCl, ArzH, BARCI X Mpw HU3KOM
CaCl, CENQO, codepxxaHuu Cl
78 23,8 10 Kr, Gd**, Dy“| Ar,, CaCl, BArOAr X MpW BbICOKOM
ArCa codepaHuu Cl
n Br
82 8,7 10 Kr, Ho™" Er**| ArH, BrH, | Kr, *'Br'H X Mpy HU3KOM
Dy** CCl, SO, codepxaHuu Br
AroHy, ArCa
Si 29 47 10 - CO, N, BO, - X -
SiH, AlH,
COH, N.H
Sm 147 15,0 0,1 - RuQO; - X -
Sn 118 242 1 u# MoO, RuO, - X Hanbonee cna-
PdO Oble nomexu
120 32,6 1 Te RuQ, PdO Te — -
Sr 86 9,9 0,5 Kr® Yb** RbH - - -
88 82,6 0,3 Yb?, Lu - — X HauBonee Hua-
KW Npeaen
oBHapyXeHus,
Hanbonee cna-
Oble nomexu
Th 159 100 0,1 - NdO, PrO - X HanbGonee cna-
Oble nomexu
Te 125 7.1 5 - - - X HanGonee Hn3-
KWiA Npeaen
oBHapyxeHus
126 19,0 2 Xe PdO Xe X -
Th 232 100 0,1 - - - X -
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OnemeHT | Maccosoe Pacnpo- Mpeaen TeopeTnyeckme nomexu Momexu, Haunbonee npuemnemsie
yucrno CTpaHeH- o6Hapy- umetoLme M30TonNbl
naortona HocTb, % XKeHns Mexarne- MHOro- npaktuue- | Mpeano- | lMpumeyaHue
meToga ), MEHTHbIE aTOMHble ckoe 3Ha- | ytutenb-
MKr/am® NOHBbI YeHue Ternb-
HocTb?
Ti 47 7,3 10 2r2+ NOy, PO, 31P160 X HamBonee cna-
SiO, CCl, Oble nomexu
SNH, SiOH,
SN, NOH ©
48 73,8 1 Ca, Zr2+ ArC, CCl, | Ca, *S8™0 - -
SO, NO,, PO,
SN, NN, C4
49 55 - - SOH *.8"™0Q'H - -
T 203 29.5 0.2 - WO, ReO, - - -
WHO
205 70.5 0.1 - - - X -
Tm 169 100 0,1 - EuQ - X -
U 238 99.3 0.1 - — - X -
V 51 99,8 1 - HSO, CIO, *CI™0 X -
CIN, ArNH,
ArC, ArN,
SN, SO
W 182 26.3 0.3 - HoO, DyO, - X Hanbonee cna-
ErO Oble nomexu
184 30.7 0.3 Os ErO, YbO Os - -
Y 89 100 0,1 - - - X -
Yb 172 21.9 0.2 - DyO, SmO, - X HanbGonee cna-
GdO Oble nomexu
174 31.8 0.2 Hf DyO, GdO Hf — -
Zn 64 48.6 1 Ni TiO, CaO, | Ni, *Ti"®0, - -
PO, SO, %2510,
AICI, S, “OAr**Mg
P02H, Aer,
ArMg
66 27.9 2 Ba“* TiO, VO, S e) X Mpu cpeaHem
S0, PCl, g0, codepxaruu Ti
FeC, S, mS
SO,H
68 16.6 3 Ce™ VO, Cl02, [Ba”™, *Ar®si X Mpy HU3KOM
SO, TiO, codepcaHuu Ba
ArS, FeN, uSi
PCI, FeC, S,
ArN,, ArSi
Zr 90 51.5 0.2 - - = X -
¥ Mpenen obHapyxeHUs SBNSETCA UHAKATUBHLIM BCNEACTBUE 3aBUCSLLMX OT NpMGopa cnekTpanbHbIX NOMeX.
) CurHanbl oT yka3aHHbIX TPEX W30TOMOB CyMMUPYIOTCS BCEACTBUE NPUPOAHBIX BapuaLiii MHAMBUAYaNbHBIX pacnpo-
ICTPaHEHHOCTEN.
B MexayHapoaHOM CTaHAapTe AonyllieHa oneyarka, McrpaBneHHas NPy NOAroTOBKe HACTOALLEro CTaHAapTa.
9 3nakom X B rpade «PeanouTUTENbHOCTLY OTMEYEHbI PeKOMEeHAYeMbIe AN NPOBESEHNS U3MEPEHUA U30TOMbI.

25




rOCT P 56219—2014

Tpunoxexue OB *
(cnpaeoyHoe)

Ontumusauma acppeKTMBHOCTN NU3MEPEHUN

IB.1 a3 n ynpaBneHue nomokamu rasa

MpakTnyecku B KaxgoMm npubope B KavecTBe rasa-pacnbinuTens (rasa Ans BeoAa npobel), BCnoMoraTensHoro 1
nna3moobpasytoLLero rasa UCMonb3YOT aproH. [peanoyTeHne crneayeT oTaaTh ra3oobpasHoMy aproHy YUCTOTOW Bhille
99,995 %. K rasy-pacnbinutento MoxeT ObiTb oB6aBnNeHo TOYHOE KOMMYECTBO Kucnopoga, Ytobel nabexaTts ob6pasosa-
HUS OTMOXEHWUI yrnepoda MNpW aHanuse pacTBOPOB, NMPUrOTOBMEHHLIX B OpraHWveckux pacteoputensx. JobasneHue
cnuLikom 6onbLUIOro KonuyecTsa KUCMopoda NPUMBOAMUT K cropaHuto cemnnepa. CMecu aproHa ¢ BOAOPOAOM UMK a30ToM
MOMYT YNYYLUUTL YyBCTBUTENBLHOCTL K PAAY SNEMEHTOB W/WNMU YMeHbLUUTL 0bpasoBaHWe MellatoLMX MHOroaTOMHbIX
noHos [em. A2 (npunoxenne JA)].

CKOpOCTH rasoBbIX NOTOKOB AOMKHEI BbITb cTabuneHbIMU. Jlydllne pesynbTaTel NONYyYaloTea Npu Uenonb3oBaHUK
Macc-(Prioy KOHTPOIepoB, KOTopble NOALEepXUBaT MacCoBbIl pacxos rasa nocTosHHBIM U MOYTW HEe 3aBUCALUUM OT
TemnepaTtypbl 1 Ha4anbHoro AasneHus.

B.2 Bbi6op MHCTPYMEHTaNbHbIX HacTpPoeK

MHCcTpyMeHTankeHble HacTpOoWKW BbIBMpatoT Takum oB6pasoM, YTobbl STO NpMBENO K ONTUManbHOW 3 EKTUBHOCTH
npubopa. OagHako, onTuManeHas aPPEKTUBHOCTb UMEET pasfMyHble acneKThl:

- MakcMmarnbHOe OTHOLUEHWE CUrHan-oH UMK CUrHam-LWyM ANa Hanbonee HU3KOro MHCTPYMEHTarnbHOro npegena
obHapyxeHus,

- MMHUMarnbHOe CTaHAapTHOE OTKNOHEHUE (MU3MEPEHHOE C BLICOKUMU KOHLIEHTPaLnaMU);

- MUHUMarnbHbIe CreKTpabHble MeLlatoLue BAUAHUS,

- MUHUMarbHbIA MaTPUYHLIA 9 dekT;

- MakcumarbHas (fonroBpemMeHHas) cTabunbHOCTb;

- MUHUMarnbHOE BPeMS U3MePEHUA.

OnTUMM3aLnsa yCrnoBuiA HACTPONKWU B OAHOM OTHOLUIEHUM NMPUBOAUT K yxyALleHUto 3 eKTMBHOCTU B ApyroM. Ka-
Kas onTuMmsauus TpebyeTcs 3aBUCUT OT Uenei aHanmnsa u oT Toro, kakum TpeboBaHMAM AOIMKHbI COOTBETCTBOBATL pe-
3ynbTaThl aHanusa. OnTUMarbHblE YCNOBUSA M3MEPEHUIn MEHSIOTCA AN pasHbIX 3NIEMEHTOB M MX M3OTOMNOB, a Takke
3aBUCAT OT MaTpuubl pacTBopa aHanusupyeMoin npobul. MoaTomMy MoxeT 6biTb HeobXoAUMBIM ONpeAenuUTb onTUManb-
Hble YCNIOBUA 3MEPEHWUI 41A KaXX[oro U3oTona B paccMaTpuBaeMon MaTpuue.

Bo MHormx crnyyasx MoryT 6biTb UCMONb30BaHbl CTaHAAPTHLIE YCMOBUSA, YCMaHO8/eHHbIe 8 UHCMPYKUUU (pyKo-
godcmee) no sxcnayamauuu npubopa.

YBefM4eHne MOLHOCTU nnasmbl NPMBOAUT K MOBLILLEHWIO TEMNEpaTypbl NNasMbl U B 3aBUCUMOCTU OT NOTeHLUua-
10B MOHW3aLWKU SreMeHToB Bonblue UM MeHblue MOHOB 6yAeT o6pasoBbiBaTLCA C COOTBETCTBYIOWMUM BAUAHWUEM Ha
curHan. [ns MOHOB C HU3KWM MoTeHUManoMm uoHusauum 6ynet o6pas’oBbiBaTLCA MEHbLUIEE YUCNO MOHOB; NPOTUBONO-
roXHas cuTyauus ckrnagbiBaeTcsl AN UOHOB C BLICOKMM MOTEHLUUANOM WoHU3auun. PoH, BbI3BAHHLIA MHOrOATOMHbBIMA
noHamm, Takumn kak ArH® (K), ArN™ (Mn), ArO” (Cr, Fe) u T. n., Taioke namenutes. Kpome Toro, poH HUKeNs, NoKpbiBato-
WKMiA KkoHyc, ByaeT Bo3pacTaTh ANns Gonee ropsdeid nnasmel. Mpu aHanuse Npo6 co CNOXHON MaTpULUel KOHYCbl NOKPbI-
BaOTCA 0CafKkoM, yMeHbLUuatowmMMm doH HUkens. Bonee ropavas nnasma 6yaeT NpUBOAUTL K YMEHBLUEHWUIO BPEMEHU Cro-
paHus ocafka, YTO NpuUBedeT K U3MeHsoweMycst poHy Ana Hukens. C apyrol CTOpoHLl, 6onee ropavan nnasma cyuTa-
eTcA 6onee yCTOWYMBOIA, cNocoBCTBYET YMEHbLUEHUIO MaTpUYHBIX 3beKTOB.

YBenu4eHne cKopocTU MOTOKa rasa-pacnbinuTens NPUBOAWUT K oBpa3oBaHWio aspo3onsa Gonbluel NNOTHOCTH,
npuHocsweMy Bonblle aHanuTa B Mnasmy, OAHaKo oxnaxfatoLlero ee. 3To yBenu4yuBaeT HYyBCTBUTENBLHOCTL NpU aHa-
fn3e 3MeMEHTOB C HU3KUM MoTeHLManoM noHmsaumn. CKopoCTb BCMIOMOraTeNbHOro ra3a Kak NnpaBuno ycraHasnuBaeTcs
B COOTBETCTBMM CO 3HauyeHMeM, peKOMeHAOBaHHbIM 8 pykogodcmee (UHCMmpyKUuu) no skcnnyamauuu npubopa, wnu
ABNAETCH PUKCUPOBAHHOIA.

CkopocTb BBOfa 0bpasla PeKOMeHAYETCS YCTaHOBUTb Kak MOXHO MeHbLUYH, YTOObl CHU3UTL BOAHYIO Harpysky
Ha nna3my [cMm. JA.2.2 (npunoxexue JA)] n cHU3nTL MaTpudHble adppekTsl [eMm. [JA.3.5.3 (npunoxenue JA)].

Bpemsa npoMelBaHUs MeXZy ABYMsA pacTBopamu JOSMKHO ObiTb BbIbpaHo TakuM obpasom, 4Tobbl He Bbino mak
HaabigaeMoao «addeKkTa NnamaTuy, m.e. yBenNUUYeHUsa pesynsTaToB U3MEPEHUI, BbI3BaHHLIX rfonadaHuem & npoby aHa-
nuTa U3 npeablgyllero pacteopa. OPPekTbl NaMATU MUHUMUSUPYIOT NYTEM MUHUMKU3ALMK ANWHB TPYGOK ANs nogayvu
npobbl M NyTeM UCNONbL30BaHUS ONTUMASLHON NporpamMmel Npokadkn. OTa NporpaMMa MOXeT cogepxaTe 3Tan 6bicTpoi
MPOMBIBKM (L0 MATUKPATHOW CKOPOCTU HOpMarbHOW MpoKayku) ¢ MocneayilolmM Nepuogom ctabunusauum npu Hop-
ManbHOW CKOpPOCTM Npokadkn. B HekoTopblx Npubopax BO3HMKaOT Npobrnembl co cTabunbHOCTLIO, KOrga UCMOMb3YIoT
ObICTPYIO MPOMbIBKY, B makoM criydae STOT 3Tan AomKeH OblTe UCKtodeH. Bpemsa ctabunusauumn go Havana uamepeHui
ONTUMU3NPYIOT, Habsogas 3a cTaHAapTHLIM OTKIOHEHWUEM (Srel) MU3MEPEHUI rPalyMpOBOYHOro pacTeopa.

O heKkTbl NamsaT nocne mamepeHusa npobbl UMK rpagyMpoBOYHOIO pacTBopa KONMUYECTBEHHO XapakTepusytoT
pes3ynbTaToM aHanu3a XoNnocToi Npobbl Nocre U3MepeHUs rpagyupoBOYHOrO pacTBOpPa HaWBbICLUEH KOHLEHTpauuu.
PesynbTaT Ans X0nocToi Npobbl AomkeH ObiTh HMXKe Npegena obHapyxeHus. Hanpumep, AnNs yMeHbLUeHUs 3ddeKkToB
namsATW OT PTYTU KO BCEM pacTBopaM MOXET ObiTb fobaBneHo 30n0To B dpopme AUCls (BKMtoHas NPoMbIBOYHEIA pac-

* Mpunoxexue 4B codepxum mpebosarus rnodpasdenos 5.4 u 8.3 mexdyHapodHoz2o cmaHdapma NCO 17294-1:2004.
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TBOp) B KOHUeHTpauuu ot 0,2 o 5 MF/AMS; Ana 6opa MOXeT BbITb MCMONBb30BaH MaHHWUTON UMK aMMKUaKk.

BcregctBre sHauuMMbIX 3hEKTOB NaMATH Ha NpaKkTuKe guanasoH n3aMepeHWin (OTHOLLEHWe BbICLUER KOHLUeHTpa-
LuK, KoTopas MOXET BbITb UaMepeHa, K HauMeHbLUeR unu K npegeny obHapyxeHWs mMeToAa) obblYHO COCTaBMNSAET 4o
2000.

IB.3 Bbi6op aneMeHTOB CpaBHeHUs (BHYTPEHHUX CTaHAApTOB)

OnemeHThl cpaBHeHus B MCM-MC ncnonb3yroT Ans KOMMeHcauun MaTpuyHbIX addekToB U gpeida ux, npume-
HSOT MoYTU BO Beex cnyyasax [cM. JA.3.5.2 (npunoxeHne JA)], 310, kak npasusio, yny4waeT npeuusmoHHoCTb U3Mepe-
HWiA. TpeBGoBaHMs K aNeMeHTaM CPaBHEHUS W MPUHYUMbLI 8bl6opa aNeMeHToB cpaBHeHus npusedeHsl B JA.3.5.2 (npu-
noxexue JA).

OneMeHT cpaBHeHUs BbIBUPatoT Ha OcHoBe:

- COMOCTaBMEHUsT OTHOLUEHUS CUrHaNIoOB aHanuTa W LaHHOro afieMeHTa cpaBHeHWsA 0715 epadyuposoyHbixX pac-
meopos u 0514 npob;

- onpefenenus Beixoga fobaBok aHanuTa k npobamM ¢ BEICOKUMW KOHLEHTPaLUAMU 377eMeHmoe MaTpuLbl;

- aHanusa (cepTUMLMPOBaHHbBIX) CTaHgapTHLIX 06pa3uos unu Npod M3BECTHOroO cocTaBa.

MpeanoYTUTENBHLIM SBAETCH SMEMEHT CPaBHEHWUS, ANS KOTOPOro OTHOLUEHWE CUrHanoB 0715 epadyupo8oyHbIX
pacmeopos u npob C 8biCoKoU KOHUSHMpauuel MampuyHbiX 3N6MEeHMOoe N008epXeHO HauMeHbUWUMU U3MEeHeHUaM
n/vunun Beixod aHanuta 6rnm3ok kK 100 % (nNod BLIXOA4OM NOHUMAIT BhIpaXeHHOe B MPOLEHTaX OTHOLLEHUE U3MEPEHHOro
3HaveHusA fobaBkM aHannTa K ee 0XUAaeMOMY 3HaYEHUIO UM U3MEPEHHOrO 3HAYEHUA MaccoBOW KOHLEHTpaLMKn aHanu-
Ta B cTaHgapTHOM obpa3sLie K aTTeCTOBaHHOMY 3Ha4YeHWHo).

Opyrum TpeGoBaHWeM K 31eMeHTY CpaBHEeHMWs sBnAeTcs GnmusocTb ero Maccel K mMacce aHanuta [cMm. JA.3.5.3
(npunoxerHue OA)]. OBLIMHO STO ABNSETCH BaXHLIM MPW OLIGHUBAHWM Hanu4Ms Unu OTCYTCTBUA Apeiidba B nocrnegosa-
TeNbHbIX U3MEepeHUsX. BonbLUMHCTBO NporpamMM obpabomku OaHHbIX NO3BONSET NPOBECTWU BbIGOP Apyroro sneMeHTa
CpaBHeHUs ANA onpefdeneHHoro Habopa aHanUTUYECKUX faHHbIX U MOBTOPHY UX 0BpaboTKy ¢ HOBLIM SNEMEHTOM.
Kpome Toro, snemMeHT cpaBHEHUSA He AOMKEH NPUCYTCTBOBATL HU B O4HOW 13 Npob B 3HAYMMON KOHLIEHTpaLuK.

OneMeHTLl cpaBHeHWst MOryT BbiTk JoBaBneHbl K aHaausupyeMsiM npobam 0O U3MEPEHUH UNKU HENOCPEeACTBEHHO
B NpoLecce U3MepeHuid npu NoMOLLM JBYxXKaHamneHOro Hacoca Ans BBofa nNpob (aHanusupyemyro npoby n pacteop ane-
MEHTOB CpaBHeHUsi CMeLLUUBatoT B T-06pas3HOM cMecuTene ¢ UCrosfb3oBaHWeM U 6e3 CNonb3oBaHUA cMelLuBaloLLe
neTrnv 1 3aTeM CMeCb HanpaBnsAT K pacnbinuTento). OTHOLLIEHUS NPW CMEeLLEHU MOrYT BapbUpoBaThea Mexay 5 + 1 1
1 + 5 (npoba/pacTBop snemeHTa cpaBHeHus). OBbIMHO orpaHndeHHoe pasbaBneHune cnabo BNUAET Ha npeaensl o6Ha-
pyXeHUss MeToAa, MOCKOMbKY OHW B OCHOBHOM OMpPEeAensTCs OTHOWEHWEeM CUrHana aHanuTa M curHana MHOroaToOMHO-
ro MOHa UMM MHOrOaTOMHBLIX MOHOB (BOMBLLUMHCTBO SNIEMEHTOB MNoABEepraeTca MeLLaloLeMy BIIUSHUIO) U 3TO OTHOLLEeHUe
He ByaeT MeHsATbCA ¢ pa3basneHneM. OfHako MaTpudHble addekTel 6yayT yMeHbLIaTLCA BenefcTBue pasbaBrneHus
HernocpedcmeeHHO npu U3MepeHUsIX.

MpuMeHeHWe cMelLMBatOLLEe NETNN AAET fydllee cMellMBaHWe U, TakuM obpasom, Bonbluee CHUXEHNE MaTPUY-
HbIX 9¢phEKTOB 3a cHeT yBENMYEHHOMO BPEMEHU CMbiBaHus. [py Ncnonb3oBaHUW pasbaBneHns HermocpedcmeeHHo npu
U3BMEPEeHUAX PeKOMeHAYETCS UCMONb30BaTb TPYOKN MEHbLLErO AUaMeTpa, Hanpumep BHYTPEHHUM guaMeTpom 0,3 MM.
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Mpunoxexune A
(cnpaBouHoe)

ConocTtaBrieHue CTPYKTYPbI HACTOALLEro cTaHAapTa
CO CTPYKTYPOil NPMMEHEHHOro B HeM MeXOYHapoAHOro cTaHaapTa

Tabnuyadr1

CTpyKTypa HacTosLLEro cTaHaapTa CTpyKTypa MexzayHapoAHOoro cTaHaapTa
NCO 17294-2:2003
Pazpen 1 Paspen 1
Pazpen 2 Paspen 2
Pazgensi Moapasgensl [TyHKTbI Pazpensbl [Moapasgensl [TYHKTbI
3 3.1 - 3 3.1 —
Pa3pen 4 Pasgen 8
Pasgen 5 Paspen 4
Paspenbl [Moapasgensl [TyHKTbI Paspenbl [Moapasgens! [TyHKTbI
6.1 - 5.1 —
6.2 - 52 -
- 6.2.1 5 - 5.2.1
6 - 6.2.2 - 5.2.2
- 6.2.3 - 5.2.3
6.3 - 5.3 -
Paspen 7 Pasgen 1
Paspenbl [Mogpasgensl [TyHKTbI Pasgensbl [Mogpasgensl [TyHKTbI
- - 6.1 -
- - 6.2 -
- - 6.3 -
8 - - 6.5 -
- - 6.6 -
_ _ 6.7 _
9.1 - 6.8 —
9.2 - 6.9 —
_ 9.2.1 6 _ 6.9.1
- 922 - 6.9.2
— 9.2.3 — 6.9.3
9.3 - 6.10 —
— 9.3.1 — 6.10.1
9 - 9.3.2 - 6.10.2
9.4 - 6.11 -
— 9.4.1 — 6.11.1
— 9.4.2 — 6.11.2
9.5 - 6.12 —
9.6 - 6.13 -
9.7 - 6.4 -
Pasgen 8, nogpasgen 9.8 Pasgen 7
Paspenbl [Mogpasgensl [TyHKTbI Pasgenbl [Moapasgens! [TyHKTbI
9.8 - - 7.1 -
- - - 7.1 -
- - - 7.2 -
- - - 7.3 -
9 - - - 74 -
- - - 7.5 -
_ _ _ 76 _
9.9 9.9.1 - 9.1 -
9.9.2 - 9.2 -
Paszpenbi Mogpasgens! MTyHKTbI Paznensb! Moppasgensl [TyHKTbI
10.1 - 10.1 —
10 10.2 - 10 10.2 -
10.3 - 10.3 —
10.4 - 10.4 —
Pazgen 11 Pasgen 11
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OkonyaHue mabnuupi A1

FOCT P 56219—2014

CTpyKTypa HacTosLero cTaHaapTa

CTpyKTypa MexzyHapogHoro ctaHaapTa
NCO 17294-2:2003

Paspgen 12

Paspen 12

Paspgen 13

Paspen 13

MpunoxeHue A

[MpunoxeHne A A1

MpunoxeHue O.A

MpunoxeHune O.B

MpunoxeHue O0.B

Mpunoxenune O.I

Mpunoxenune 4.0

Bubnuorpadgus

Bubnuorpadus -
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Mpunoxenue A
(cnpaBouHoe)

CBegeHunsi 0 COOTBETCTBUU CCbINIOYHbIX HALMOHANbHbIX U MEXIOCYOAPCTBEeHHbIX CTAaHOAPTOB
MeXAYHapOoAHbIM CTaHOAPTaM, UCMOJIb30BaHHbLIM B KAY€CTBe CCbINMOYHbIX
B NPMMEHEHHOM MeXAYyHapoaHOM CTaHAapTe

Tabnwuya 441

OB6o3HayveHne CChbINTOYHOro CreneHb O6o3HaveHne U HaMMeHOBaHWe CChINOYHOro
HaLMOHaneHOro, MeXrocygap- | CooTBeT- MeXAYyHapoAHOro cTaHgapTa
CTBEHHOro cTaHjapTa CTBUSA

FOCT P UCO 15587-1-2014 IDT NCO 15587-1:2002 «KauvecTtBo Bogbl. MuHepanusauua anga onpege-
neHWA psfa aneMeHToB B Boje. YacTb 1. MuHepanusauus Luapckoi
BOAKOW»

FOCT P UCO 15587-2-2014 IDT NCO 15587-2:2002 «KauvecTtBo Bogbl. MuHepanusauua anga onpege-
neHus psfa anemMeHToB B Bofe. YacTb 2. MuHepanusauus asoTHOR
KUCITOTON»

FOCT P 52501-2005 MOD NCO 3696:1987 «Boga ansa nabopaTopHoro aHanusa. TexHudeckne

(NCO 3696:1987) TpeboBaHMs U METOLbI UCMLITAHUIAY

FOCT 31861 — 2012 NEQ NCO 5667-1:2006 «KavecTto Bogbl. OT60p npob. Yactb 1. PykoBog-
CTBO MO COCTABIIEHUIO NporpamMmbl oTbopa npob»
NCO 5667-2:1991 «KavecTtro Bogbl. OT6op Npob. YacTs 2. PykoBog-
CTBO No MeToAam oTbopa npob»
NCO 5667-3:2003 «KayvecTtro Bogbl. OT60p Npob. Yactb 3. PykoBoa-
CTBO N0 XpaHeHWto 1 obpalleHuto ¢ npobamu»

MpumedvaHune—B HacTosWwelh Tabnuue Ncnonb3oBaHbl crieayowme yenoBHble 0603Ha4YEHUs CTENEHN COOTBET-
CTBUS CTAHZ4aPTOB:

- IDT — naeHTU4YHbIE CTaHAapThI,

- MOD — moamduumpoBaHHble cTaHaapThbl;

- NEQ — HeakBMBarneHTHblE CTaHAAPThI.
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(1]

NCO 8466-1:1990

(ISO 8466-1:1990)

FOCT P 56219—2014

Bubnuorpadmua

KavecTtBo Bogbl. KannbpoBaHue v oueHka aHanuTuyeckmx
MeTOA0B U onpefeneHne pabodnx xapakrepucTuk. YacTb 1.
CraTncTuyecknii MeTo OLEHKM NMHERHOWR KannbpoBOYHON
PYHKLMK

(Water quality -- Calibration and evaluation of analytical meth-
ods and estimation of performance characteristics - Part 1:
Statistical evaluation of the linear calibration function)
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YK 543.62:544.55:006.354 OKC 13.060.50 OKM 01 3100
013300

KnioyeBble croBa: BOZA, MUTLEBAst BOAA, CTOYHAsA BOAA, NMPUPOAHasi BOAA, OnpeaeneHne coaepxaHus, 62
3neMeHTa, Macc- CNekTpoOMeTpusl, UHAYKTMBHO CBSI3aHHas Nnasma, MaccoBas KOHLEHTPAaLWA, UCTbITaHWe
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