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HALUMWOHANBbHBLIA CTAHOAPT POCCUMNCKOW ®EANAEPALUUM

BOJA

OnpepeneHue coaepxaHusi ANeMEeHTOB METOAOM aTOMHO-a6CcOPOGLIMOHHON CNEKTPOMETPUM
C 3NEeKTPOTEPMUYECKON aToMU3aLmen

Water. Determination of elements content by graphite furnace atomic absorption spectrometry

Dara BBeaeHna — 2018—01—01

1 ObnacTb NnpUMeHeHus1

HacTosimii cTaHaapT pacnpoCTpaHseTcs Ha NMUTLEBYIO (B TOM Yncne pacacoBaHHYIO B EMKOCTH), NpU-
POAHYIO (MOBEPXHOCTHYIO U NOA3EMHYIO) U CTOYHYIO (B TOM YMCNE OYULLIEHHYIO) BOAlY U YCTaHaBNUBAET METOA,
onpegenexHus coaepxaHus antoMuHus, 6apus, Gepunnus, BaHagusa, BUCMYTA, XXenesa, kagmus, kobansta,
MapraHua, Meau, monubaeHa, Mbillbska, HUKENSA, 0ON0Ba, CBMHLA, ceneHa, cepebpa, CypbMsbl, TUTAHA, Xpoma
U LUMHKA aTOMHO-abCOPOLIMOHHON CNEKTPOMETPUEN C BMNEKTPOTEPMUYECKON aTOMU3aLMein B Anana3oHax 3Ha-
YEeHMI1 MaCcCOBOM KOHLUEHTpAaL MK (BKNOYAa BEPXHIO rpaHuLy):

antoMUHUI — 010,01 go 10 mr/am3; MbILLbAK — ot 0,005 go 5 mr/iam3;
Gapuii — 07 0,01 go 20 mr/am3; HUKenb — ot 0,005 g0 5 mMr/gm3;
Bepunnuii — 07 0,0001 8o 0,2 mr/am3; 0noBo — 070,005 o 10 mr/am3;
BaHagum — 07 0,005 go 5 mr/ams; CcBUHeyY — ot 0,002 o 5 mr/gm3;
BUCMYT — 07 0,005 o 10 mr/am3; cenex — 070,002 go 5 mr/am3;
Xeneso — 01 0,04 o 25 mr/am3; cepebpo — 0T 0,0005 po 5 Mr/amS;
Kagmuin — 07 0,0001 8o 5 Mr/am3; cypbma — ot 0,005 go 10 mr/ams;
kobanbt — 070,002 go 5 mr/amS; TUTaH — 010,1 go 50 mr/am3;
mapraHet| — ot 0,001 go 5 mr/am3; XpOM — 070,002 o 10 mr/am3;
Meadb — ot 0,001 go 5 mr/am3; LIMHK — ot 0,001 go 50 mr/am3.
mMonuéaeH — 07 0,001 go 20 mr/am3;

MeTtoa TaKke NPUMEHUM AN ONPeAEneHns yKkasaHHbIX aNIEMEHTOB B aTMOCepHbIx ocaakax. Onpeae-
nNeHne 3NEMEHTOB B MOPCKUX BOJaxX, a TakKe B MUHEPAnbHbIX BOAAX BO3MOXHO TONbLKO nocne pasbasneHus
BOAOII AN aHanM3a o oBLUEro cofiepKaHns PacTBOPEHHbIX BELLECTB (coneii) He Gonee 2 riam3.

2 HopmatuBHbI€ CCbIFIKU

B HacToslLLeM CTaHaapTe UCMONb30BaHbI HOPMATUBHBIE CCbIKW HA CNEAyoLWne CTaHAapPTbI:

FOCT 17.1.5.05—85 Oxpana npupoasl. Mapocdepa. O6wme TpeGoBaHnsA kK 0TOOPY Npod NOBEPXHOCT-
HbIX 1 MOPCKMX BOA, JIbAa N aTMOCHEPHbLIX 0CAAKOB

FOCT 1770—74 lNocyna mepHas nabopatopHasi cTeknsHHasA. LiunuHapel, MEH3ypku, konbbl, npobup-
Ku. OBLUMe TeXHMYECKUe yCroBus

FOCT 3771—74 PeaktuBbl. AMMOHUI HOCHOPHOKUCTIBIN OAHO3AMELLEHHbIN. TEXHUYECKUe yCnosus

FOCT 4461—77 PeaktuBbl. Kucnora asotHas. TexHu4eckue ycnosus

FOCT 6709—72 Bopaa auctunnupoBaHHasa. TeXHUMYeckne ycnosus

FOCT 10929—76 PeaxTtusbl. Bogopoaa nepokeus. TexHudeckne ycrnosua

FOCT 11088—75 PeaktuBbl. MarHuin HUTpaT 6-BOA4HbLIN. TEXHUYECKNE YCIoBUA

W3paHune odpuumanbHoe
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MOCT 11125—84 PeakTtusbl. Kucnora asotHaa 0cobom YMCToThl. TEXHUYECKNE YCIOBUA

FOCT 14261—77 PeaktuBbl. Kucnora consiHass 0cotou YucToTbl. TexXHU4eckue ycnosus

FOCT 14919—83 3nekTponnuTbl, SNEKTPONIUTKM U XKapoUHble anekTpowkadbl ObiToBbIe. ObLMe TEX-
HUYECKKUe yCnoBus

FOCT NCO/M3K 17025—2009 OO6me TpebOBaHMA K KOMMETEHTHOCTU UCMbITATEeNbHLIX M Kanubpo-
BOYHbIX naboparopuii

FOCT 19908—90 Turnu, Yawum, CTakaHbl, KONObI, BOPOHKU, MPOOUPKU U HAKOHEYHUKU U3 NPO3PaYHOro
kBapueBoro crekna. ObLue TeXHUYEeCKne yCroBus

MOCT 25336—82 Mocyaa u 06opyaoBaHue nabopaTtopHble CTEKNsIHHbIE. TUMbIl, OCHOBHLIE NApaMeTpbl
U pasmepsbl

MOCT 29169—91 (NCO 648—77) Mocyna nabopatopHas creknAHHaA. MuneTku ¢ 0o4HON OTMETKON

MOCT 29227—91 (MCO 835-1—81) lMocyaa nabopatopHasa cTeknsHHaA. MNuNeTku rpaaynpoBaHHbIe.
Yactb 1. O6me TpeboBaHus

MOCT 31861—2012 Bopa. Obwme TpebosaHus k otbopy npob

MOCT 32220—2013 Boaa nuTbeBas, paccacoBaHHad B eMKOCTU. OBLLMe TEXHUYECKUe yCnoBus

MOCT P 8.736—2011 locymapcTBeHHas cuctema obecneyeHuss eauHCTBa u3MepeHuin. MsmepeHus
npsimble MHOTOKpaTHble. MeToabl 06paboTku pesynbTaToB n3MepeHuin. OCHOBHbLIE MONOXEHUSA

MOCT P NCO 5725-6—2002 To4yHOCTb (NpaBuSIbHOCTb U NPELU3UOHHOCTL) METOA0B U pe3yrbTaToB U3-
MepeHuit. YacTb 6. Ncnonb3oBaHWe 3Ha4YeHU TOYHOCTU Ha NpPaKTUKe

MOCT P NCO 15587-1—2014 Boaa. MuHepanusaums CMeCbo COMSAHOW U a30THOW KMCNOT ANSA onpe-
[ eneHnss HEKOTOPLIX SNIEMEHTOB

MOCT P UCO 15587-2—2014 MuHepanusauus a3oTHOW KMUCNOTON AN ONpeaerieHNs HEKOTOPbIX ane-
MEHTOB

MOCT P 53228—2008 Becbl HeaBTOMaTU4yeckoro gencreuda. Yacrte 1. Merponornyeckue u TexHuye-
ckne TpeboBaHus. AcnbiTaHun

MOCT P 52501—2005 (MCO 3696:1987) Boaa ans nabopatopHoro aHanusa. TexHuueckue ycnosus

MOCT P 56237—2014 (NCO 5665-5:2006) Boga nutbesas. OTOOp Nnpob Ha CTaHUMAX BOAONOATOTOBKU
1 B TPyOONPOBOAHbLIX pacnpeaenuTenbHbIX cucTemax

MpuMmedaHue — [pu NONbL3OBaAHWA HACTOSALMM CTAHAAPTOM Lienecoobpas3Ho NpoBepUTb fieicTBME CCbINoY-
HbIX CTaHAapToB B MHPOPMALMOHHON cucTeme o6LLero nonb3oBaHua — Ha oduumansHoM caiite defeparnbHOro areHT-
CTBa MO TEXHUYECKOMY perynupoBaHuio U MeTpornorum B ceTn MHTepHeT unu no exerogHomy WHGOopMaLMOHHOMY yKasa-
Tento «HalnoHanbHbIe cTaHfapThI», KOTopbIA onybrnukoBaH Mo COCTOSIHNIO Ha 1 AAHBaps TeKyLLero roga, U no Bbinyckam
exeMecsa4YHOro MHopMaLUoHHOro ykasatens «HauuoHanbHble cTaHAapThl» 3a TeKyLMiA rof. Ecrnin 3aMmeHeH CCbinNoYHbIiA
CTaHAapT, Ha KOTOpLIA AaHa HeAaTUpoBaHHasA CCblfika, TO PEKOMEHAYETCA NUCMONb30BaTh [|eACTBYIOLLYI0 BEPCUIO 3TOMO
CTaHfjapTa C y4eTOM BCEX BHECEHHbIX B faHHYIO BEPCUIO U3MEHEHUA. ECNN 3aMeHeH CCLINOYHBINA CTaHAapT, Ha KOTOPLIiA
flaHa AaTMpOBaHHAaA CCbinka, TO peKOMEHAYETCA UCMONb30BaTh BEPCUI0 3TOro cTaHAapTa € yKa3aHHbIM Bbllle rofoM yT-
BepXAeHUA (NpuHATUA). Ecnu nocne yTBepXaeHUs1 HacTosILEro cTaHjapTa B CCbITOYHLIA CTaHAapT, Ha KOTOpbIA AaHa
laTMpOBaHHaA CCbiNkKa, BHECEHO U3MEeHeHNe, 3aTparuBaloLLee NnonoxeHue, Ha KoTopoe filaHa CChifka, To 3TO NoNOXeHNe
peKkoMeHAYyeTCA NPUMeHNATL 6e3 y4eTa faHHOro U3MeHeHUsl. Ecnn cchinoyHblil cTaHfapT oTMeHeH 6e3 3ameHbl, To nono-
XKeHue, B KOTOPOM JlaHa CChifiKa Ha Hero, peKOMEHYETCA NPUMEHSTL B YacTu, He 3aTparmBaloLeil 3Ty CCbINKY.

3 CymHOCTb MeToaa

MeTtoa OCHOBaH Ha U3MEPEHUU NOTNOLLEHUS U3INMYYEHUSA PE30HAHCHOMW ANWUHbI BOMHbI AaTOMHbLIM NapoMm
onpeaensiemMoro snemeHTa, oopasylowmmca npu atomusauum npodbl B rpadputoBON KIOBETE aTOMHO-abCOp6-
LIMOHHOTO CrMEKTPOMETpa.

MoaroToBka Npobbl K U3MEPEHUAM 3aKNIOYAETCA B Pa3pyLLEHUU OPraHMYeCKUX BELLECTB U NepeBoae ane-
MEHTOB B PaCTBOPEHHOE COCTOSAHUE 0OPabOTKON KUCNOTaMU U OKUCTIMTENSAMU (fanee — MUHepanusaums).

4 Meuwarowme BNMMAHUA

MoaroToBneHHble NPO6LI, 0COGEHHO NPOGLI CTOUHBIX BOA, MOTYT COAEPKAaTb 3HAYUTENbHbLIE KONMYECTBA
BELLECTB, OKa3bIBAIOLMX HEFAaTUBHOE BAMSAAHUE HA pe3ynbrarbl usMepeHuin. Mpu BLICOKOM COAEPKaHUU XNo-
pMaOB MOXET NPOUCXOAUTL 3aHWKEHUE PE3yNnbTaToOB BCMEACTBUE MOTEPb 9MIEMEHTOB HA CTaAuM NUponusa
3a cyet o6pa3oBaHua NeTyunx coeauHeHuii. Matpuutbie apdekTbl MOryT ObiTb NONMHOCTBLIO UMM YaCTUYHO
yCTpaHeHbl 3a C4eT ONTUMM3aLUM TEMNEPATYPHOW NPOrpaMMbl, @ TaKKe 3@ CYET MCMONb30BaHMUS KIOBET C
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NUPONUTUYECKUM NOKPLITUEM UMW KIOBET C Nnatdopmoii, MoannKaTopos MaTpuubl, Koppekuuu choHa u Mu-
Hepanu3auuu npob.
MpoBepka 3HAYMMOCTH BAMSIHUSI MaTPULIbI TPOBbLI — COrNAacHO NPUITOXKEHWIO A.

5 CpeacrtBa nsmepeHuin, BcromorarernbHoe o6opyaoBaHue, peakTuBbl,
Marepuanbl

CneKkTpoMeTp unu cnekTpochoToMETp aTOMHO-abCoPOUMOHHLIN (aanee — npubop) nbdoro Tuna, ume-
owui paGounii cnekTpanbHbili guanasoH ot 190 go 600 HM, C aNeKTPOTEPMUYECKUM aTOMM3aTopoM (rpa-
(HOUTOBOMN KIOBETOMN) C CUCTEMOMN KOppeKLumn OHA, CHABXKEHHBI HEOOX0ANMbBIMU UCTOHHUKAMMN U3MYyYEHUS —
naMnamu ¢ nonbiM Katoaom unu 6e3anekTpoAHbLIMM BbICOKOYACTOTHLIMM flamnamu, aBToceMnnepom (npu
HanMuMM TEXHUYECKON BO3MOXXHOCTM) M rpacPUTOBBLIMKU KIOBETAMU C NUPONIUTUYECKUM NOKPLITUEM.

CraHpgapTHble ob6pasubl (CO) yTBEPKAEHHOIO TUNA COCTaBa pacTBOPOB ONpeAenseMbiX ANEeMEHTOB C
aTTeCTOBAHHbLIM 3Ha4YeHWeM MacCoBOIl KOHLeHTpaLuu 1000 mr/am3 (1 /am3) U NOrPeLLHOCTbIO aTTECTOBAHHO-
ro 3Ha4YeHusi He Gonee +2 %.

Kon6bl MepHble 2-100-2, 2-50-2, 2-25-2, 2-1000-2 no MOCT 1770.

Ununuuapel mepHble 1-25-2, 1-50-2, 1-100-2, 1-250-2, 1-500-2 unu no60ro Apyroro UCNOMHEHUS NO
MOCT 1770.

[o3aTopbl NUNETOYHbLIE MEPEMEHHOTO 0ObEMa BMECTUMOCTLIO OT 5 0 50 unu ot 10 go 100 MmS.

[losatopbl NMNETO4HbIE BMECTUMOCTbIO OT 100 o 1000 Mm3.

MuneTku rpagympoBaHHsbie 1-1-2-0,5; 1-1-2-1; 1-1-2-5 unu Apyrux Tunos u ncnonHenuin no NOCT 29227.

Munetkn ¢ ogHON OTMETKOW 1-2-5 unu apyrmx ucnonHenun no NOCT 29169.

Becbl HeaBTOMaTMyeckoro aeicteua no FOCT P 53228 ¢ npegenamm gonyckaemown abConIOTHON no-
rpewHocTu He Gonee 0,001 r.

Cocyabl A4NA XpaHeHUsi U TPaHCMOPTUPOBKKM NPOO BOALI M3 MONUNPONUIIEHA, NOAMITUNEHA unu Topo-
nnacra, HanpuMmep nonudropatuneHnponuneHa (FEP), ¢ HaBuHUMBalOWMMUCH Kpbilukamu. MaTtepuan cocy-
[0B U KPbILUKM HE AOMKHbI BbI3bIBATb 3arpsA3HEHNS NPOO aNeMeHTaMM 1 N0 BO3MOXXHOCTHU ObiTb OECLIBETHLIM.

YcTpoiicTea, NpUMeHsieMble Npu MUHepanu3auum npo6 (B 3aBUCUMOCTM OT cnocofa MuHepanusauum)
no MOCT P UCO 15587-1 u FOCT P NCO 15587-2.

BaHa necuaHasa no6oro Tuna unu NAMTKa aNeKTpuYeckKasa ¢ 3akpbiTon cnupanbto no FOCT 14919.

XonoaunsHuk 6biToBONM NOGOro TMNA, 06ecneunBatoLmii Temnepartypy ot 2 °C go 8 °C.

CrakaHbl kBapueBble no MTOCT 19908 unu cTeknsHHbIE TEPMOCTONKUE NOGOro CNONHEHU BMECTUMO-
cTbio 150 unu 250 cm3 no MOCT 25336.

KonBbl KOHUYeCK1e TEPMOCTONKNE BMECTUMOCTbIO 250 cm3 no MOCT 25336.

dunsTpbl MEMOpaHHbIE € pasMepom nop 0,45 u 5,0 MkMm.

YCTpOWCTBO ANst UNbTpoBaHuA Npob yepe3 MeMOpaHHble (PUNLTPLI, BLINOSIHEHHOE U3 CTEKNA UK Nna-
cTuKa 6e3 NpUMEHeHUs MeTanIMYecknx Yacrte.

duneTpbl BymaxkHblie 06e330meHHbIe «Benas neHTay.

MpuMmevyaHue — Martepuan PUNETPOB He AOMKEH 3arpA3HATL PAaCcCTBOPLI ANEMEHTaMM, 4TO NPOBEPAIOT NyTeM
aHanusa ¢oHOBOro pactsopa AnsA rpagynposku (cM. 7.3.3.5). Mpu HeobxoaUMOCTU hUNLTPLI OYULLAIOT NPOMBLIBAHNUEM
pacTBOPOM a30THOI KMCOTHI MO 7.3.2 U 3aTeM HeCKOIIbKO pa3 BOAOMA ANA aHann3a, ycTpoiicTBo ANA hUNETPOBAHNUS O4U-
LatoT cornacHo 7.1.

YuusepcanbHan uHaukatopHasn 6ymara.

Boaa auctunnuposannas no FOCT 6709, unu Boaga GuaucTunnupoBaHHan unu Boga 4eMOHU30BaHHasA,
unu Boaa ana nabopatopHoro aHanu3a 1 creneHu ynctotbl no MOCT P 52501, unu Boga, nony4eHHas ¢ no-
MOLLbIO YCTAHOBKKN ANA NONy4YeHUA BOAbl BbICOKOM CTENEHN UMCTOThI (Janee — Boaa AnAa aHanu3a). Kayectso
BOAbI ANA aHanM3a NPoBEepPAIOT COrnacHo 7.2.

A30THasA kncnota koHueHTpupoaHHas no MOCT 11125, oc. 4. — Ana NpUroToBneHUss pacTBOpPOB U NOA-
rotoBku npoG; no MOCT 4461, x. 4. — ANs NOAroTOBKM NOCyabl (CM. 7.1).

MpumeuyaHne — Ecnu KOHLUEHTPUPOBaHHAs A30THAN KUCNOTa COAEPXUT 3HAUMMblE KONMYECTBa onpeaensie-
MbIX 3MIEMEHTOB, €€ O4MLLAoT METOAOM CyGE0INepHON NeperoHkn. MeperoHKky cnegyer NpoBOAUTL B BLITAXKHOM WKady.

ConfaHas kucnota koHueHTpuposaHHaa no NOCT 14261, oc. u.

MpumeuyaHune — ECnn KOHUEHTPUPOBaHHAsA CONAHAS KUCNOTa COAEPXKUT 3HAaYUMbIE KONUYeCTBa onpeaensie-
MbIX 3MIEMEHTOB, €€ O4ULLaloT METOAOM CyGE0INepHON NeperoHkn. MeperoHKy criefyeT NpOBOAUTL B BLITSXKHOM WKady.
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Boaopoaa nepokcug, maccosas gons 30 % no NOCT 10929, x. u.

PacTeop HUTpara nannaausi MaccoBoii KOHLEHTpaLwmu 10 r/ams.

Hutpar marumsa wectusogHsin no NOCT 11088, u. 4. a.

AMMOHUI (hoCHOPHOKUCTILIN OgHO3aMeLeHHbIn no FTOCT 3771, x. u.

AproH ra3oo6pa3sHbiit BLICOKOW YMCTOThI (MAaccoBas A0Nsti OCHOBHOMO BeLLECTBA HEe MeHee 99,99 %).

6 Tpe6oBaHusA K yCIIOBUSIM U3MEpPEHUN

6.1 Mpu NOAroToBKE K BbIMOMIHEHUIO U3MEPEHUI U NPU UX NpOBEAEHUU HeobxoauMo cobnioaaTb ycno-
BUSl, YCTAHOBMEHHbIE B PYKOBOACTBAX MO JKCMIyaTauum Unm B nacnoprax cpeacTs U3MEPEHUt u BCoMora-
TenbHOro 060pyaoBaHuUS.

6.2 MNpurotoBneHne pacTBOpPOB NPOBOASAT NPU TEMMeparype okpyxatowwen cpeabl ot 15 °C go 25 °C.

6.3 Bce pacrBopbl, €Cnu 310 HE OroBOpeHO 0co60, cneayeT XpaHUTb NPU KOMHaTHONW TemnepaTtype B
3aKpbITbIX €MKOCTSIX U3 NONIMMEPHbIX MaTepMarnos.

6.4 JlaGoparopuu, npoBoAsALLME U3MEPEHUS, BKIoYas TpeboBaHMA K UCNbITATENAM, JOIKHbI COOTBET-
cTBoBarb TpedoaHmam MOCT UCO/M3IK 17025.

7 MoparoroBka K NPOBEOESHUIO U3MEPEHUIA

7.1 NoaroroBka nocyAbl

Bcio ucnonb3yemyto ana otéopa, XxpaHeHus1, TPAHCIOPTUPOBAHUA U aHanu3a npo® nocyay nNpoMbiBaloT
pacTBOPOM a30THOW UMW CONSAHON KMCNOThI N0 7.3.1, 3aTem 60MbLUMM KONUYECTBOM BOAONPOBOAHOM U (UNK)
AUCTUNNMPOBAHHOM BOAbI M ONONACKUBAlOT BOAOW ANs aHanu3a. He aonyckaerca o6pabartbiBaTh NoCyay cMe-
CAIMU, coaepXaLlMMm coequHeHns xpoma.

CUnbHO 3arpsAsHeHHyto nocyay (Hanpumep, NOCyay, B KOTOPOM XpaHUNUCL Npobbl C BbLICOKUM COAEepKa-
HUEM SNEMEHTOB) OTMbIBAIOT NMPUHATLIM B aboparopun cnocobom, a 3aTem 3amavMBaloT B pacTBOpe a3oT-
HOI MU CONSTHOW KMCNOTbI M0 7.3.1 Ha 24 4, nocrne Yyero ononackMBaloT BOAOW ANSA aHanuM3a He MeHee Tpex
pas. Yactu usgenuii, BoINONHEHHbIE U3 Nonuamuga (Hanpumep, KpbiwKkK B 06opyaosaHumn ana otéopa npob),
nepes 3amayvBaHUEM B KUCOTE yaansioT.

7.2 KoHTposnb KayecTBa peakTMBOB U MaTepuanos

Ons KOHTPONS YNCTOTLI BOAbLI ANS aHanM3a U a3oTHOW KMCNOTbI NPOBOAAT U3MepeHus (POHOBOFO pac-
TBOpA AMNA rpagyMpoBKM, NPUFOTOBREHHOO NO 7.3.2, B ycnoBusAx no 7.4.1. Pe3ynbratbl KOHTPONA CYUTAIOT
NOMOXUTENMbHLIMMW, ECIIU MAaCCOBAasA KOHLEHTPaLUsA oNpeaensieMoro 35IieMeHTa B 3TOM PacTBOPe MEHbLUE HUX-
Heli rpaH1Lbl YCTAHOBMEHHOTO AMana3oHa u3MepeHun. MNpu HeyaoBRETBOPUTENbHBIX pe3ynbratax KOHTpons
HaxXo4AT W YCTPAHAIT NPUYMHBI 3arps3HEHU BOAbI ANA aHanu3a, NM60 NPUHUMAIOT AONOSTHUTENbHbIE MEPbI
no ee ouncTke. Npu HeoBXoAUMOCTU a30THYIO KUCIIOTY AONOMHUTESNIBHO OYULLAIOT (CM. 5).

Ons npoBepkn 4nCToThl NAaBOPaTOPHON MOCYAbl, BCEX UCNOSIb3yEMbIX PEakTUBOB W MaTepuanos nNpo-
BOAAT M3MEpPEHUsi XONocTon nNpobbl (cM. 8.2) no 9.4. Mpu NONOXUTENLHLIX pe3ynbTaTax KOHTPONA MaccoBas
KOHLEHTpaLus SnemMeHTa B X0NocToi npobe AomkHa ObiTb MEHbLUE HWKHEW FPaHuLbl YCTaHOBNEHHOTO Aua-
nasoHa usmepeHuii. B npoTuBHOM cnyyae UCNonb3ytoT peakTuBbl M Matepuanbl 605ee BbICOKOW YUCTOTbI Un
NPOBOAAT UX AOMOSNTHUTENbLHYIO OYUCTKY.

7.3 MNMpurotoBneHue pacTeoOpoB

Bce pacrBopbl, 3@ UCKNIOMEHWEM PACTBOPOB, NMPEAHA3HAYEHHbIX ANA NOATOTOBKU NOCYAbl, FOTOBAT C
npPUMEHEHNEM BOAbI ANA aHanu3a, Ka4eCcTBO KOTOPOM NPOBEPEHO NpeaBapuUTEnbHO (CM. 7.2).

7.3.1 PacTBOpbl a30THOW U CONAHOW KUCNOTLI, pa3baBfNeHHOW B 06 bEMHOM COOTHOWeHuu 1:1
(Aana noaroroBKkM nocyabl)

OnuH 06bEM KOHLUEHTPUPOBAHHOW a30THOM UIM CONAHONM KUCAOTbI 406ABNAIOT NPU NepemeLIMBaHumn K
04HOMY 00bEMY AUCTUNNUMPOBAHHOW BOAbI.

CpOK XpaHeHus1 pacTBopa HE OrPaHUYEH.

7.3.2 PacTBOp a30THOW KUCNOTbI 06bemHomn aonu 0,5 %

B mepHyio konby BMectumocTbio 1000 cm3 nomewyator npubnuantenbHo 500 cm3 Boabl ANA aHanusa,
[106aBnAT 5 cM3 KOHLEHTPUPOBAHHON a30THOI KUCNOTLI M pa3BaBnAIOT BOAOH AN aHANN3a A0 METKU.

4
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CpoK xpaHeHus pactsopa — 3 Mec.

MpoBEpPSIOT YUCTOTY NPUFOTOBNEHHOIO pacTBOpa COrnacHo 7.2 u npu Heo6x04MMOCTU FOTOBAT 3aHOBO,
MCMOMb3ys AONOMHUTENBHO OYMLLEHHYIO BOAY U (Mnu kucnoTy). Mepen Mcnornb30BaHMEM paHee NPUroTOBIEH-
HOro pacTBoOpa TaKkKe NPOBEPSIIOT €ro YUCTOTY U NpU 0BHapyXeHUU 3arpsi3HEHUIA TOTOBAT 3aHOBO.

7.3.3 MpurotoBneHne pacTBOPOB 3JIEMEHTOB

7.3.3.1 TpuUroToBNeHUe pacTBOPOB SMEMEHTOB MACCOBOIi KOHLeHTpauum 10 mMr/ams

Vcnonk3ays nuneTky unu aosarop, nepeHocat 1 cm3 ctangapTHoro o6pasiia cocTaBa BOAHOMO pacTeopa
3MeMeHTa B MepHYIo Konby BMeCTUMOCTbIo 100 cM® 1 pa3BaBnsioT 40 METKM PAaCTBOPOM a30THOM KMCAOTh
no 7.3.2.

Cpok XxpaHeHUs pacTBOPOB, KpoMe pacTeopa cepebpa — 2 mec npu Temnepartype ot 2 °C go 8 °C. Pac-
TBOp cepebpa xpaHAT B cocyae u3 TeMHOro ctekna He 6onee 14 cyTt npu Temneparype ot 2 °C go 8 °C.

7.3.3.2 TIpuUroToBNeHMe pacTBOPOB 3MEMEHTOB MAcCOBOIl KOHLeHTpaLun 1 Mr/ams

Mcnonb3ys nunetky unu 403atop, NepeHocsT 5 cm3 pacTBopa aneMeHTa MaccOBOW KOHLEHTpaL
10 mr/am® no 7.3.3.1 B MepHyIo konby BMeCTUMOCTbIO 50 cM3 1 pa3baBnsioT 40 METKM PAaCTBOPOM a30THOM
KMCNoThbl N0 7.3.2.

CpoK XxpaHeHusi pacTBOPOB, KpOMe pacTBopa cepebpa — 1 mec npu Temnepartype ot 2 °C go 8 °C. Cpok
XpaHeHus pacTeopa cepebpa B cocyae u3 TEMHOrO cTekna He Gonee 7 cyT npu Temneparype ot 2 °C o 8 °C.

MpumevyaHune — [onyckaeTcs MPUroToBrieHMe MeHbluero obbema pacTBopa NyTeM MPONOPLMOHANBHOrO
yMeHbLUeHUs 06beMa MepHOl Konbhl U annKBOTLI pacTBopa aeMeHTa MaccoBoii koHLeHTpaLmn 10 Mr/amS.

7.3.3.3 lNpUroToBNEHWe pacTBOPOB SMNEMEHTOB MAacCOBOIl KOHLieHTpaLmu 100 mkr/am3

Mcnonb3ys NUNeTKy MnM [03aTop, NepeHocAaT 5 oM pacTBOpa 3MeMeHTa MacCoBOW KOHLEHTpaLmu
1 Mr/am3 no 7.3.3.2 B MepHyto konby BMECTUMOCTbIO 50 cM3 1 pa3BaBnsioT 4O METKM PacTBOPOM a30THOI
KUCnoTbl no 7.3.2.

CpoK xpaHeHUs pacTBOPOB, KPOME pacTBopa cepebpa — 7 cyT npu Temnepartype ot 2 °C ao 8 °C. Cpok
XpaHeHus pacteopa cepebpa — 2 ¢cyT npu Temneparype ot 2 °C go 8 °C B cocyae U3 TEMHOro CTekna.

MpumeyaHune — [lonyckaeTcss MpUrotToBrneHnMe MeHbluero o6bema pacTBopa MyTeM MNPOMOPLMOHANbHOMO
yMeHbLUeHMs o6bema MepHol Konbkl 1 annKBOTEI pacTBopa arneMeHTa MaccoBoi KOHLeHTpaLum 1 mr/am3.

7.3.3.4 TpuroToBneHue rpagympoBOYHbIX paCTBOPOB 3N1EMEHTOB

MpagyMpoBOYHbIE PacTBOPbI SNIEMEHTOB FOTOBAT U3 PaCTBOPOB aneMeHToB no 7.3.3.1—7.3.3.3. Hanpu-
Mep, 4Na NPUroTOBNEHNA CepPUU rPaaynpoBOYHbIX pACTBOPOB MAacCOBOM KOHUEHTpauuu anemeHTa 2; 4;6;8 u
10 mkr/am3 oT6MpaloT NUNETKOIi unmu go3atopom 200; 400; 600; 800 1 1000 Mm3 pacTBopa JaHHOTO SfeMeHTa
MaccoBOii KOHLeHTpauuu 1 mr/am3 (cM. 7.3.3.2) 1 NOMELLAIoT B MepHble Kornbbl BMeCTUMOCTbIO 100 cm3. Co-
Aepxumoe konb pa3basnsaioT 4O METKM pacTBOPOM a30THOWM KUCNOTbI No 7.3.2.

PacTtBopbl UCNONBL3YIOT B AE€Hb MPUrOTOBNEHUSA.

J[lonyckaeTcs NpurotToBneHne rpagyMpoBOYHbLIX PACTBOPOB B aBTOCEMMNNEpPE npubopa.

7.3.3.5 ®OHOBbLII pacTBOp AN rpagyupoBKu

$OHOBbLIM PACTBOPOM ASSi IPAaAYVMPOBKU SABNSETCA PacTBOP a30THOM KUCNOThI N0 7.3.2.

7.3.4 MpurotosneHue MoauuKaTopoB MaTpPULbl

7.3.4.1 PactBop cMecu HUTpaTa nannagua u HuTpara marHus

CMeLLMBaIoT 0AWH 06bLEM pacTBOpa HUTpaTa Mannaausi MaccoBOi KOHLEeHTpauuu 10 r/am® (cMm. 5) ¢
AByMs o6beMaMu pacTBOpa HUTpaTa MarHusl, NPUroTOBNEHHOro pacTBopeHuem 0,259 r HUTpaTa MarHus Lwe-
cTuBoaHoro B 100 cm® BoAbl Ans aHanu3a.

MaccoBas KOHLEHTPaLMa nannaams B 3ToM pacteope cocraenset 1,5 r/am3, Maccosas KOHLEHTpaLus
HUTpaTa Maruus 1 r/gm (B nepecyueTte Ha GE3BOAHYIO CONMb).

[Honyckaetcsi ucnonb3oBarb FOTOBYIO CMECH aHANOTUYHOIO cocTasa, nMMbo UCnonbL30BarTb NpU NPUroToB-
JIEHUM pacTBOpa roToBbIA MaTPUYHBLIN MOAUMUKATOP — PacTBOP HUTpaTa MarHUs ¢ MacCOBOWM KOHLIEHTpa-
umeit maruus 10 r/am3. B nocneaHem cnyyae ans npurotosneHusi 100 cmM® npuBeAEHHOro Bbille pacTBopa
HUTpaTa marius notpebyetcs 2,4 cm3 moaudmkaropa.

Cpok xpaHeHuss — 6 mec.

7.3.4.2 PacTBOp HUTpaTa MarHusi MaccoBoii KOHLEHTpauum 5 r/am3

Pacrsopstor 0,865 r HuTpara mariua wectnsogHoro 8 100 cm3 BOAbI ANs aHanu3a.

CpokK xpaHeHus pacTBopa — 3 Mec.

MpumevyaHune — [lonyckaeTca UCMoOnNb3oBaHWe roToBoro Mogudukaropa MaTpuLbl — pacTBopa HUTpaTa Mar-
HWS C MaccoBOIA KOHLeHTpaLmelt mariust 10 r/am3. Ana npurotoenenust 100 cm3 pacteopa notpebyetcs 8,1 cm3 rotosoro
Mogudukaropa.
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7.3.4.3 PacteBop ammoHus (POCHOPHOKUCAOrO  OAHO3AMELUEHHOI0O  MAaCCOBOW  KOHUEHTpauuu
20 r/am3

PactBopsitoT 2,0 r ammoHusi pocPOPHOKMCNOro oaHo3aMeLLeHHoro B 100 cM3 Boabl ANS aHanu3a.

Cpok xpaHeHua pacteopa — 1 mec.

MpumevyaHue — [lonyckaercsi NpUroToBrieHUe MeHbLIero obbema pacTBopa MyTeM MPOMNOPLMOHASNBHOMO
yMeHblUeHWs obbema BOALI ANsl aHanm3a U Macckl aMMOHMUs hOCHOPHOKUCIIONO 0ZJHO3aMELLEHHOTO.

7.3.4.4 PacrBop cmMecu aMMOHUSA POCHOPHOKUCIIONO O4HO3aMELLEHHOIO U HATpaTa MarHus

Pacteopsitot 2,0 r auruapococdara ammoHus NH,H,PO, 1 0,173 r HuTpata marius LecTuBoaHOrO B
100 cm3 BoabI ANA aHanu3a. MaccoBas KOHLEHTpaLMs aurngpodocdara aMMOHUA B 3TOM pacTBOpE COCTaB-
nset 20 r/am3, MaccoBas KOHLIEHTPaLMA HUTpaTta markus 1 r/am3 (B nepecyete Ha 6e3BOAHYIO CONb).

Cpok xpaHeHus pactBopa — 1 Mec.

MpumeyaHuna

1 HonyckaeTca npurotoBrieHne MeHbluero obbemMa pacTsopa nyTeM NpornopLUOHansHOrO yMeHblUueHUs 06beMoB
BOAbI ANS @aHanu3a Maccsl aMMOHUA POCPOPHOKUCIIONO OAHO3IAMELLEHHOTO U HUTpPAaTa MarHusi LLECTUBOAHOTO.

2 [lonyckaeTcsa UCMONb3oBaHUe roToBOro MoagudukaTopa MaTpuubl — pacTBopa HUTpaTa MarHua ¢ MaccoBOMW KOH-
LeHTpaumeit mardus 10 r/iam3. ns npurotoenenus 100 cm3 pacTBopa notpebyetcsi 1,6 cM3 roToBoro Moaudukatopa.

7.4 MopgroToBka npuéopa k padéore

7.4.1 TogroroBka npubopa k pabote cornacHo PykoBoACTBY No akcnnyaTauuu. YCTaHaBnuMBaloT UCTOY-
HUKN CBETA M PEXMUMbI U3MEPEHNI ANA ONPeAEneHna KOHKPETHbIX 3reMeHTOB. [ina kaxaoro Tuna npubopos
ONTUMAnbHBIE PEXUMBI USMEPEHUI NOABMPAIOT 3KCNEPUMEHTANbLHO B COOTBETCTBUM C PYKOBOACTBOM NO 3KC-
nnyarauuu. NMpumMeps! peXXuMoB U3MEPEHUI NPU ONPEAENEHUN SNIEMEHTOB NPUBEAEHLI B NpunoxeHun b. Pe-
XKUM U3MEPEHUIN NPU U3MEPEHUN FPAAYNPOBOYHBLIX PACTBOPOB, BKIIOYas )OHOBLIN, U MOATOTOBEHHLIX NPOO
(cM. 9.2), B TOM Yucne konu4ectso MogudukatTopa marpuubl (CM. 9.5) AOMKHBI ObITb MAEHTUYHBIMM.

7.4.2 C uenbio yCTpaHEeHUs 3arpssHEHUii rpachMToBON KIOBETHI ONpeaenseMbiM aNIEMEHTOM nepea, Ha-
YyarnomM usMepeHuii rpagynpoBOYHbLIX PACTBOPOB, MOATOTOBEHHbLIX MPO6 U XONOCTbLIX NPOO NPOBOASAT €€ OTXHUr
no nporpamMme Ans AaHHOro SfemMeHTa, 40OUBasACh NPU 9TOM CHUXKEHUS 3HAYEHUA BbIXOAHOIO CUrHamna npu-
Bopa. OTmr TaKke PeKkOMEHAYETCS NPOBOANUTL NPU Nepexofe oT aHanu3a Npob C BLICOKUM COAepKaHNEM
onpeaensemMoro aneMeHTa k 6onee 4icTbIM npobam.

7.4.3 MNpu npoBeaeHNN USMEPEHUIT HAJ aTOMU3aTOPOM AO0IMKHA ObITh PACMoONoXeHa BbITSHKHAS BEHTU-
nauus Ans yaaneHus asiMa U napoBs, KOTOPbIE MOTYT ObITb BPeAHLIMU ANS 300POBbS.

7.5 'papynpoBka npudopa

7.5.1 [Ong rpagyupoBku npubopa Ucnonb3yT pOHOBLINM pacTBOp ANs rpagyupoBku (cM. 7.3.3.5) n ot
TpeX A0 MATU rPagynpoBOMHbIX pacTBOpoB (CM. 7.3.3.4) B TpebyemMom AnanasoHe MacCOBOW KOHLEHTpauum
aneMeHTa. PekomeHnayeTcs npoBeAeHue rpagympoBku npubopa B AuanasoHax, npuBedeHHbIX B Tabnuue 1,
OJHAaKO BO BCEX Cny4asx crielyeT pykoOBOACTBOBaTLCA pekoMeHAauusaMn U3rotosutens npubopa.

Tabnuya 1 — PekoMeHayeMble AnanasoHbl rpagyupoBOYHOM XapaKTepUCTUKM

OnemeHT OnuHa BonHbI, HM [ManasoH rpafyMpoBOYHON XapaKTepUCTHKM, Mr/am>
Ag 328,1 Ot 0,0005 go 0,02 BKntou.
Al 309,6 Ot 0,01 o 0,1 BkrtoM.
As 193,7 Ot 0,005 o 0,05 BKrtou.
Ba 553,6 Ot 0,01 go 0,2 BkrtoM.
Be 234,9 Ot 0,0001 go 0,004 BKntou.
Bi 2231 Ot 0,005 fo 0,1 BKtOM.
Cd 228,8 Ot 0,0001 go 0,005 BKntou.
Co 240,7 OT 0,002 go 0,05 BKrtoM.
Cr 357,9 Ot 0,002 o 0,05 BKrtou.
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OkoH4YaHue mabnuupi 1

OnemeHT AnuHa BonHe!, HM [ManasoH rpadyupoBOYHON XapaKTepucTUKN, Mr/am3
Cu 324,7 Ot 0,001 go 0.05 skniou.
Fe 248,3 Ot 0,04 po 0,25 skntom.
Mn 279,5 Ot 0,001 go 0,05 BKnHOM.
Mo 313,3 Ot 0,001 go 0,05 BKnHOM.
Ni 232,0 Ot 0,005 o 0,05 BKnKOM.
Pb 283,3 Ot 0,002 fo 0,05 BKNKOM.
Sb 217,6 Ot 0,005 go 0,1 BKANIOM.
Se 196,0 Ot 0,002 o 0,05 skntoM.
Sn 286,3 Ot 0,005 go 0,1 BKnNtoM.
Ti 364,3 Ot 0,1 go 0,5 BkritoM.

\ 318,4 Ot 0,005 fo 0,05 BKANKOM.
Zn 213,9 Ot 0,001 fo 0,05 BKNKOM.

DOHOBbLIN PacTBOP ANA FPaayMPOBKU U KaXKablii TpagyMpPOBOYHbIN PaCTBOP BBOAAT B rpadoUTOBYIO KIO-
BETY HE MEHEe ABYX pa3 U U3MEePAIOT 3HaYeHUe UHTEerpanbLHon abcopbummn Ang kaxaoro BBOAA aHANOrM4YHO
noaroToBneHHbiM npotam (cm. 9.2). O6bem A03MPOBAHUS BbIOUPAIOT B COOTBETCTBUM C PEKOMEHAALUAMU
usrotosutens npubopa. Kak npaeuno, cHa4ana Beoast )OHOBbIN PacTBOp AN rpasyupoBKu, a 3aTemM rpaay-
MPOBOYHbLIE PACTBOPLI B NOPAAKE BO3PACTAaHUA MACCOBOM KOHLIEHTPALMKN dNeMEHTA.

[nsa kaxxgoro pacTBopa HaxoaAaT cpeaHee apudMETUYECKOE NONyYEHHbIX 3HAYEHUI MHTErpanbHON ab-
copOumn. M3 nonyveHHbIX 3HAYEHWIT BbIUMTAIOT 3HAYeHUe Ans (DOHOBONO pacTeopa AnA rpagymposku. Mpu
NoMOLLM NPOrpaMMHOro obecneveHuns k Nnpubopy ycTaHaBNMUBAKOT rPagynpoOBOYHYIO XapakTEPUCTUKY Kak 3a-
BMCUMOCTb CPEAHEro apupmMeTM4eckoro 3HaueHusi UHTerpanbHon abcopbumm (3a BbIMETOM 3HAYEHUA ANA
OHOBOrO pacTBOpa) OT MACCOBOW KOHLEHTPaLUMKN SNeMeHTa.

MpoBepsoT NPUemMneMoCTb rpaaynpoBOYHON XapaKkTEPUCTUKK, UCMONL3YA KOIMMULMEHT KOppenauum
(nomkeH 6bITb He MeHee 0,99), a Takke AOMNONMHUTENbHbIE KPUTEPUM B COOTBETCTBUM C PEKOMEHAALUMSAMUN U3-
rotoBuTens npuéopa. MockonbKy AnanasoH NMHERHOCTU rpagyMpPOBOYHON XapakTePUCTUKM 3aBMCUT OT TUna
ucnonb3yemoro npubopa, To Npu HeyAOBNETBOPUTENbHbLIX PE3ynbTaTax NPOBEPKA NPUEMNEMOCTU YTOYHAIOT
BEPXHIOIO rpaHuLly Anana3oHa u COOTBETCTBYIOLLMM 06pa3oM USMEHSAIOT BECb AUaNas3oH.

MpumedvaHune — MNpn HanM4YMK COOTBETCTBYHOLLEN ONLMK B NporpaMMHOM oBecrnedeHnn Kk npubopy AonyckaeT-
€l UCMOmb3oBaHWe HEMWHEWHBIX hYHKLMIA ANs annpokcMMaLumn rpagyupoBOMHON XapakTepUCTUKN.

7.5.2 Mpw ncnonb3oBaHun NpuGOPOB HEKOTOPLIX TUMOB AONYCKAETCA BBOA Pa3nuYHbIX 06bEMOB OAHOTO
1 TOTO e rpagyuMpoBOYHOrO PacTBopa U3 AuanasoHa, NpueeaeHHoro B Tabnuue 1, Hanpumep, COOTBETCTBYIO-
LLero BepxHeit rpaHuLe anana3oHa. MaccoBylo KOHLEHTpaLMIO rpagyypoBOYHOrO pacTBopa U Anana3oH 00b-
€MOB J03MPOBaHWA BbLIOMPAIOT B COOTBETCTBUU C pEKOMeHAaUUsAMM n3rotosutens npubopa.

Bcero gomkHO ObITb BbIGPAHO HE MEHEE Tpex 3HayYeHuit obbema fo3npoBaHus. B kayectBe hOHOBOIO
3HaAYEHWA UCMONb3YIOT 3HaYeHUe MHTerparnbHoi abcopbumu, nonyyeHHoe 6e3 BBOAA rpajyMpOBOYHONO pac-
TBOpA. Kaxkablii 06bem rpagyupoBOYHONO pacTBopa BBOAAT B rpadMTOBYIO KIOBETY HE MeHee [BYX pa3 U u3-
MEPSAIOT 3HA4YEeHNEe uHTerpanbHoii abcopbumm Ans kaxaoro BBoAA.

[Ans OHOBOro 3HayeHus u Kaxaoro oovema A03MPOBaHUA HAXOAAT cpeaHee apudmeTuyeckoe nony-
YEHHBIX 3HAYEHWIi UHTerpansHol abcopbLUmmM U U3 NOMYYEHHbIX 3HAYEHUI AN Kaxaoro obbema A03MpoBaHuUs
BLIYUTAIOT CpefHee apudmMeTu4eckoe 3HayeHne ansa oHa. MNpu NoMoLLM NPOrpaMMHOro 0BecneyYeHns K npu-
Oopy ycTaHaBNUBAKOT rPajyupOBOYHYIO XapakTepUCTUKY Kak 3aBUCUMOCTb cpeaHeapudMeTU4eCcKoro 3Have-
HUS1 MHTErpanbHon abcopbuum (3a BEIYETOM CHOHOBOTO 3HAYEHUS) OT MacChl anemeHTa. B aTom cnyvae B npo-
rpaMMHOM oBecneyeHun AoMKHO BbiTb NPEAYCMOTPEHO BbipaXeHue pesynbTaTtoB u3MepeHuin npob (cm. 9.2)
B €4MHULAX MAaCCOBOW KOHLEHTPALMM.

MpoBepsitoT NpUemMnemMocTb rpagynpoBOYHON XapaKkTePUCTUKM aHaNOMMYHo 7.5.1.
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7.6 KOHTpOnb cTabunbHOCTU rpagyMpoOBOYHON XapaKkTepPUCTUKU

CT1abunbHOCTb rpaflyMpoBOYHON XapaKkTePUCTUKN KOHTPONUPYIOT HE MEHee YeM Yepes kaxablie 20 aHa-
nuaupyembix noapsg npo6 soabl. C 3TON LENbIO M3MEPSAIOT MACCOBYIO KOHLIEHTPALMIO SNIEMEHTa B KOHTPOTb-
HbIM pacTBope. PekoMeHAYeTCst NCNONb30BaTh KOHTPONbHbBIA PAacTBOP, B KOTOPOM MaCcCOBas KOHLIEHTpauus
aneMeHTa bnuska K 3Ha4eHUsIM Anst aHanuaupyemblx npo6. KOHTPONBHLINA pacTBOP FOTOBAT aHanNorM4Ho rpa-
AYWPOBOYHBIM PACTBOPAM.

MamepstoT uHTerpansHyo abcopbunio sriemeHTa B KOHTPONIbHOM pacTBOpe Kak npu aHanuse npob
(cM. 9.2) u, NCNONb3yA rPagynpPOBOYHYIO XapaKkTEPUCTUKY, BbIYMCIIAIOT MACCOBYIO KOHLIEHTPALMIO SNeMeHTa B
KOHTPOINLHOM pacTeope, C,, MKr/amS.

paaynmpoOBOYHYIO XapaKTePUCTUKY CUATAIOT CTabMNbLHOW, €CNu BbINOMHAETCH YCnosue

100[C-C,|<0,5-3-C, ™

rae C, — NPUHATOE 3HAYEHUE MACCOBOW KOHLIEHTpALMK 9IEMEHTA B KOHTPONLHOM pacTBope, MKr/am3;
C — M3MepeHHOe 3HaUYeHNEe MaCCOBOI KOHLIEHTPALMK SNEMEHTA B KOHTPONBLHOM PacTBope, MKI/aAMS;
8 — rpaHuLbl OTHOCUTENBLHON NOTPELLIHOCTU, AN A0BEPUTENLHON BEPOATHOCTN P = 0,95 cOOTBETCTBY-
IOLLIe 3HAYEHUIO MACCOBON KOHLIEHTPaLUK SNEMEHTA B KOHTPONbHOM pacTBope (Tabnuua 3), %.

B cny4ae HeBbINONHEHUA ycrnoBus (1) NpoBOAAT NOBTOPHYIO rpaaynmpoBky npubopa.

8 OT60p N nogroroBka Npo6

8.1 OT60p M KOHCepBUpOBaHUE NPO6

8.1.1 Ot6op npo6 Boabl nposoaaT no NOCT 31861, FTOCT P 56237 u MOCT 17.1.5.05. KoHCTpyKUmMSA
ycTpoiicTea ans otbopa npo6 AomKHA UCKIIOYaTh BO3MOXHOCTb KOHTAKTa Npobbl C METaNUYECKUMMN 4acTs-
MK. YacTu, KOHTakTMpyowme ¢ Npo6oii, AOMKHLI ObITh BLINOMHEHbI U3 NAACTUKA, HE 3arpasHsaoLwero npoby
3neMeHTaMu U JOMYyCKaKoLLEero O4UCTKY pa3baBneHHON CONsSIHOM UK a30THON KUCNoToin. O6bem oTBupaemon
npoBbl JOMHKEH COCTaBNATL HE MeHee 100 cmS.

8.1.2 Mpoby aHanu3anpyemoi BoAbl KOHCEPBUPYIOT, €CNN €€ aHanu3 NPoBOAAT No3gHee YeM yepes 6 y
nocre ot6opa. [lns kKoHcepBauum K npobe 4o6aBnaioT (kenarenbHO cpasy Npu NOCTyNeHun B naboparopuio)
KOHLIEHTPUPOBAHHYIO a30THYIO KUCTOTY M3 pacyeTa 5 cM3 kncnotbl Ha 1000 cm3 npobbl. Mpu atom pH 3a-
KOHCepBUPOBaHHOM Npobbl AomKeH BbITb MEHEE ABYX (KOHTPOMb NO YHUBEPCANbLHOW MHAUKATOPHON Bymare).
Mpu KOHCEpPBMpPOBaHUM NPOB6 C BbICOKOW LLEMOYHOCTBIO MOXET NOoTpeboBaTbCs AONONMHUTENBHOE KONUYECTBO
KUCNOTbI.

8.1.3 Mpo6bl, He NoaBepraBLUMECA KOHCEPBaLMMW, NOAKUCASIOT cornacHo 8.1.2 1 BbiAepXKUBAIOT A0 Ha-
yana aHanusa, no KpanHen mepe, 2 u.

8.1.4 Ecnu Tpebyetca onpeaeneHne TONbKO PacTBOPEHHbLIX POPM SNEMEHTOB, TO Npody aHanuaupye-
MOW BOAbl K&K MOXHO CKOpee rnocrie oTbopa, HO He no3gHee, Yem yepes 4 4, hunbTPyIoT Yepes MeMOpaHHbIN
dhunetp ¢ guamerpom nop 0,45 mkm (cMm. 5). OTMNLTPOBaHHYIO NPoBy aHanMaupyemor BOAbl MOAKWUCIAIOT
(koHcepBMpYyIoT) cornacHo 8.1.2. Mpu punbTpoBaHMK cneayet usberatb KOHTaKTa NPOObLI C METANNUYECKUMU
yacTAMM annaparypbl. Jns yMeHbLUEHUA pUCKa 3arpsi3HeHUs1 Npobbl PUNLTPOBaHME NOA AABNEHUEM Npeano-
YTUTENbHEE, YeM PUNBLTPOBAHUE NOA BAKYYMOM.

8.1.5 Cpok xpaHeHus 3akOHCEPBUPOBaHHbIX Npob npu Temneparype ot 2 °C go 8 °C — He 6onee 1 mec.
Mpoba He fomkHa nogBepraTbCcsl BO3AENCTBUIO MPSIMOTO COSIHEYHOTO CBETA.

8.2 NMoaroroBka Npo6 BoAbI U XONMOCTONU NPOOLI

MoarotoBky npo6 BOAbI MPOBOAAT B cooTBeTcTBMM C TpebosaHuamMu OCT P UCO 15587-1,
MOCT P NCO 15587-2.

B KBApLIEBbIA UMK CTEKMSHHbIA TEPMOCTONKMI CTakaH BMECTUMOCTbIO 150 unn 250 cM3 BHOCST LMNUH-
apom anukeoty V, = 100 cm3 npo6bl BOAbI, 3aKOHCEPBUPOBAHHOII MO 8.1.2 UNW NOAKUCNEHHOI o 8.1.3, Ao-
6aBnsoT 1 CM3 KOHLIEHTPUPOBAHHOI a30THOM KMCHOTLI U 1 cM® NepoKkcuaa BOAOPOAA M BLINAPMBAIOT 10 MO-
NYYEHNA BRAXHOTO 0CaaKa, HE J0MyCcKkas BbICYLUMBAHWSA NpoBbl. BnaxHblii ocanok obpabateiaior 0,5 cm®
KOHLEHTPUPOBAHHON a30THOII KUCMOTHI M HEBOMbLUMM KonnuecTBoM (OT 15 Ao 20 om3) Boasl ANs aHanusa,
pacTBOPAIOT €ro, KONMYECTBEHHO NEPEHOCAT B MEpHyIo Konby BmecTumocTbio V, = 100 cm® 1 1oBOAAT A0
METKN BOAOW ANS aHanu3a.

8
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Ecnu noarotoBneHHas npoba coaepXuT 0CafoK UMW B3BECh, BUAUMYIO HEBOOPYXKEHHbLIM 1a30M, TO
Takyto npoby B 3aBUCMMOCTM OT JUCNEPCHOCTM U pa3MepoB YacTuL 06pa3oBaBLLerocs B Heil ocasaka (B3Becu)
PUNBTPYIOT Yepe3 MeMOpaHHbIin unsTp ¢ Anametpom nop 0,45 unm 5,0 Mkm unu 06e33oneHHbIn unsTp
«6enas neHTay, oTGpackIBas NepsbIe nopumun cunsrpara (o1 10 40 15 cm3). dunsTpoBaHMEe MOXET BbITh 3a-
MEHEHO LEeHTpU(pyrnpoBaHnemM.

OAHOBpPEMEHHO aHanorMvHbLIM 00pasoM NOArOTaBNMBAIOT XOMNOCTYIO Npody, 3aMmeHsisi npody BOAbI HA
Takown e obbem BoAbl ANA aHanu3sa.

MpuMevaHunsa

1 [AonyckaetcsA He npoBoAguTL 06paboTky npob no MOCT P UCO 15587-1 unu MOCT P NCO 15587-2, ecnu ycTa-
HOBMEHO, YTO pesynbraThl aHanuaa HeobpaboTaHHo 1 obpaboTaHHol NPob pasnunyatoTca Mexay coboi HesHauumo. OTa
o6paboTka, kak npaBuso, He TpebyeTcs AN NUTLEBLIX U HEOKPALLEHHbLIX NMPUPOAHLIX BOA, B KOTOPbLIX OTCYTCTBYET BUAU-
MBIl HEBOOPY>KEHHbIM [11a30M OCafiOK MITM B3BECh, @ TakXke Npu onpefeneHn pacTBOPEHHLIX (hOPM ANEMEHTOB.

2 Mpu 06paboTke NPo6 a30THOI KUCIOTOI B OTKPLITLIX COCyAax pekoMmeHayeTcs o6aBnaTs oT 1 40 3 cMS nepokcy-
Aa BOAOPOAa, YTo cnocobeTByeT 6oree NOMHOMY pa3pyLLEHMIO OpraHUYEeCKUX BELLECTB, CoAepXaLyuxcs B npobe.

9 MopApok npoBeAeHUA USMEPEHUN

9.1 MNMoarorasnueaior Npubop k paborte cornacHo 7.4.

9.2 Mpu noMoLLM Jo3aTopa He MEHee ABYX pa3s A03UPYIOT anuKBOTY Npobbl, NOATOTOBAEHHOM NO 8.2, B
rpacuToByIO KIOBETY NpMbopa U HarpeBatloT B COOTBETCTBUM C TEMNEPATYPHOI NPOrpaMMon, KOTopas BKNoYa-
€T cneayloLume CTaumn: CyLUKY, NMponu3 (030neHne), aToMu3aLmio U 04UCTKY KioBeTbl. Mo pesynsratam kaxao-
ro BBOAA PErMCTPUPYIOT 3HAYEHUE MHTErpanbHoi abcopOLuu, NpU STOM NONYYEHHBIE 3HAYEHUS AODKHbI ObITb
B NpeAenax AvanasoHa rpagyMpoBovHON xapakTepucTuku npubopa.

9.3 Ecnu namepeHHoe 3Ha4eHne uHTerpanbHomn abeopbuum npesbIlAeT BEPXHIOW rpaHuLly Avana3soHa
rpagyMpoBOYHON XapaKTEPUCTUKK, TO NOATOTOBNEHHYIO Npoby pa3baBnsAloT pacCTBOPOM a30THOI KMCIIOTbI MO
7.3.2 n cpa3sy e NnpoBoAAT usMepeHua cornacHo 9.2. KoadpdmumeHTt pasbasneHus BbIMMCHSAIOT Mo hopmyre

VK
f= v @

a
rae V, — BMECTUMOCTb MEPHOI KONObl, NCMNONbL30BaHHOW Npu pasbaBneHnu NoAroToBNEHHONH NPo6sbl, om3;
V, — 00beM annksoTbl NpoGbl aHanNM3npyemoli BoAbI, B3ATbIA AnA pasbasneHus, om3.

Bmecto pasbaBneHus mMoryT ObiTb UCMONb30BaHbI ankTEPHATUBHLIE ASIMHBLI BOAH C MEHbLUEW YYBCTBU-
TenbHOCTbIO, Hanpumep 307,6 HM Ana umHka, 271,9, 305,9 nunun 372,0 Hm ans xenesa, 257,4 HM Ans anioMUHUS.

9.4 V3aMepsIoT 3HaYEHME MHTErpanbHoin abcopOumm ansa xonocton npobul (CM. 8.2.2) aHanorMyHo 9.2.

9.5 [nAa ycTpaHeHusa MeLuatoLmX BUSHUIE MaTpuubl NpoObl pEKOMEHAYETCA UCNONb30BaTh MoaudUKa-
TOpbl MaTPULUbI, KOTOPbIE NO3BONSIOT MOBLICUTL TEMNEPATYPbI NUPONU3A A0 3HAYEHUI, NPU KOTOPbIX NPOUC-
XOAUT paspyLueHue GOMnbLIMHCTBA MELLAOLMX BELLECTB.

B Ttabnuue 2 npuseaeH psa pekoMeHayemblx moaudukaTtopos. JonycTUMO MCNONb30BaHWE U APYrux
MOZWUKATOPOB, €CNK JoKa3aHa UX NPUMEHUMOCTb AN onpeaeneHus KOHKPETHOrO SfeMeHTa UMU rpynnbl
9MEMEHTOB.

Tabnuuya 2 — PekoMeHgyeMble MOAUGUKATOPLI MaTpULbI

SnemeHT Moaudukatop (cMm. 7.3.4.1—7.3.4.4) Macca, Mkr*)

Ag Pd + Mg(NO3), nnu 15+10
NH,4H,PO,, 200

Al Pd + Mg(NO3), unu 15+10
Mg(NO3), 50

As Pd + Mg(NO3), 15 + 10

Ba JlanTaH B popme xnopuga 50

Be Mg(NO3), 50
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OKoHYaHue mabnuupsi 2

OnemeHT Moaundukatop (cm. 7.3.4.1—7.3.4.4) Macca, Mkr*)
Bi Pd + Mg(NO,), 15+ 10
Cd Pd + Mg(NO3), unu 15+10

NH4H,PO, + Mg(NO3), 200 + 10
Co Mg(NO3), 50
Cr Mg(NO3), 50
Cu Pd + Mg(NO3), 15+10
Fe Mg(NO3), 50
Mn Pd + Mg(NO3), urn Mg(NO3), 15+10
50
Mo MoaudcbukaTtop He Tpebyeres —
Ni Mg(NO3), 50
Pb Pd + Mg(NO3), unun NH,H,PO, + Mg(NO5), 15+ 10
200+ 10
Sb Pd + Mg(NO3), nnn Hukens (8 chopme Hutpata) 152+010
Se Pd + Mg(NO3), 15+10
Sn Pd + Mg(NO3), 15+ 10
Ti Moaudpukatop He TpebyeTca —
\ Moaudpukarop He Tpebyeteca —
Zn Pd + Mg(NOg3), unu Mg(NO3), 15‘+3 10
*) MpvBeaeHHbIe Macckl MOJU(UKATOPOB SBMSIOTCA PeKOMEHAYEMbIMU U COOTBETCTBYIOT 06bemy 10 MM3 Moau-
¢ukaTopa. CnepyeT pykoBOJCTBOBATLCS peKOMEeHAALMAMM U3roTOBUTENSA Npubopa.

MoaudukaTopbl MaTpuLbl BBOAAT Kak NPy U3MEPEHUM NOAroTOBMEHHLIX Npob, Tak U NpU U3MepeHun
rpagyMpOBOYHbLIX PACTBOPOB M XONOCTLIX Npo6. [nA BBEAEHUA KONMYeCcTBa MoauduKkaTopa, peKOMEHAO0BaH-
Horo B Tabnuue 2, Tpebyerca 10 Mm3 cooTBETCTBYIOLIETO pacTBopa (cM. 7.3.4.1—7.3.4.4). PacTBOp BBOAST
[03aTOPOM UMM aBTOCEMNMEPOM HENOCPEACTBEHHO B rpad)UTOBYIO KIOBETY nepes A03MPOBAHWEM NOATOTOB-
neHHow npobbl. flonyckaercs obaBnaTe MoauUKaTop HENOCPEACTBEHHO B NOATOTOBIEHHYIO Npo0y, rpaay-
MPOBOYHbIE PACTBOPLI U XONOCTYIO Npoby M 3aTeM A03UPOBaTh B rpachUTOBYIO KIOBETY.

9.6 [1na nerko- n cpeaHeneTyvymx aneMeHTOB JONyCKaeTCcs UCMNONb30BAHWUE KIOBET C Nnargopmon, oT-
HOCUTENLHO NPUMEHEHUS KOTOPbIX CriefyeT PyKOBOACTBOBATLCA PpeKOMeHAaUmMaMN U3rotosutens npubopa.

10 Obpaborka pe3ynsratoB U3SMEpPEHUNn

10.1 Wcnonb3ys rpagyupoBOYHYIO XapaKkTEPUCTUKY, YCTAHOBMAEHHYIO MO 7.5, Npy NOMOLM NPOrpaMMHOro
obecneyeHus: K NpUBOpPyY BLIYMCAAIOT 3HAYEHUS MACCOBOW KOHUEHTPAaLUN Sf1IEMEHTA B MOATOTOBMNEHHbIX NPO-
6ax Boabl (MCX0AHBIX MNW pa3baBneHHbIX No 9.3) u XonocTbix Npodax (cm. 8.2) AnA KaXaoro BBoAa (CMm. 9.2).

10.2 Haxoaat cpegHeapuMeTmyeckoe 3HauYeHnit, nonyyeHHoix no 10.1 Ana Bcex BBOAOB U NPUHMMA-
I0T €ro 3a MacCOBYIO KOHLIEHTPALUIO SMEMEHTA B NOArOTOBNEHHON Npo6e — NCXOAHOW UK pa3baBneHHON no
9.3 (C.,, Mkr/am3) unm xonocroii npobe (C MKr/amS).

10
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10.3 MaccoByio KOHLIEHTPaLMIO anemeHTa B npobe Bogbl (X, Mr/am3) BLIMMCASIOT NPXU NOMOLUM MPO-
rpamMmHoOro obecneveHus kK npubopy unu no copmyne

Z
X = 0,001-(C F—Cyon) — 3)
Y2
rae C — MaccoBas KOHLEHTPAaLMs SNeMeHTa B NOAroTOBNEeHHON npobe no 10.2, Mkr/amS;

Cxon MaccoBas KOHLUEHTpauusa anemMeHTa B xonoctoun npode no 10.2, MKI‘/[J,M3
f— koachbbnumeHT pasbasneHus npookl no 9.3;

V, — oBbem annkeoTbl NPoBkl aHanM3npyeMoi Boabl, 0ToGpaHHo no 8.2, cm3;

V, — 06bem npoGbl, NOAFOTOBNEHHbIN N0 8.2, cm3;

0,001 — KoadhdULUMEHT COrnacoBaHnA pasmMepHOCTU €AUHUL, MaCChbl.
Ecnn munepanusauuio He NpoBOAAT, TO NPUHUMAIOT, YTo V) = V.,

I'I pumevaHune —lpunogrotoske npobel no FOCT P UCO 15587-1 n FOCT P UCO 15587-2 obbidHO V| paBeH
25 cm3, a V, coctaenset 50 unu 100 cm3,

11 MeTtponornyeckue xapakrepucTuku

Metoa oGecnevnBaeT nonyvyeHue pesynsraroB U3MepeHUn C METPONOTUMHECKMMU XapaKTEPUCTUKAMMU, HE
NPEBbLILLAIWMMU 3HAYEHUI, NPUBEAEHHbIX B Tabnuue 3.

Ta6nuya 3
Mpenen nosTopsiemocty | TIPEAEN BocnpoussogumocTh | Mokasaterib Tou-
(OTﬁo’:‘MTeanogmaqume (OTHOCUTENLHOE 3HaYeHUe HOCTH (rpaHuLbI*
Haune- OMVCKAEMOTD DacxoxkaeHms | ACTYCKAEMOro pacxoxaeHNs OTHOCUTESLHOM
HOBaHMe MaccoBas koHUeHTpauusa f/lex{ny AByMS! &3)’“;:21_3“”“ MexXxay AByMs pesynsratamu | NOrpewHoCcTy npu
sneMeHTa anemeHTa, Mr/gm3 NADANENbHBLIX ONDeaee- onpejeneHuid, Nony4eHHbIMN AoBepuUTenkeHON
p HUl nou P = Op95n) B yCrnoBUAX BOCINpOn3BoanmMo- BEpPOATHOCTU
f % T npu P = 0,95) P=0,95)
oTH! Rom % +5,%
AntomuHnii | OT 0,01 go 0,1 BKritou. 34 49 35
Cs. 0,1 o 10 BKntoM. 18 28 20
Bapuii Ot 0,01 go 0,2 BKritou. 28 42 30
Cg. 0,2 po 20 sKkntou. 18 28 20
Bepunnuin | OT 0,0001 go 0,0005 Bkntou. 28 70 50
Cg. 0,0005 po 0,2 BKkntou. 34 49 35
BaHagui Ot 0,005 no 0,01 BKntou. 42 56 40
Cs. 0,01 go 5 BKntou. 18 28 20
BuemyT Ot 0,005 pgo 0,05 skntou. 28 42 30
Cs. 0,05 go 10 BksitoM. 18 28 20
»Keneso Ot 0,04 go 0,2 BKritou. 24 34 25
Cs. 0,2 po 25 BKntou. 17 25 18
Kagmuia Ot 0,0001 go 0,0005 BKkritou. 34 49 35
Cg. 0,0005 pgo 0,005 skntou. 24 34 25
Cs. 0,005 po 5 sksitoM. 17 25 18
KoGaner Ot 0,002 go 0,01 BKntoM. 34 49 35
Cg. 0,01 go 5 sKkntou. 18 28 20

1
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OkoHyYyaHue mabnuup! 3

MNpeaen BocnponssogMMOCTU MokasaTtenb ToM-
fpeaen nosTopAemocTy (0OTHoCUTENnbHOE 3HauYeHue HOCTU (rpaHnLb™
(oTHOCUTENbHOE 3HaveHNe AOMyCKaeMoro pacxoxaeHus OTHOCUTENBHOM
Haume- DOMyCKaeMoro pacxoxaeHus y pacxoxa
MaccoBas KoHUeHTpauus MeXAy ABYMSl pesynbraTtamu | NOrpewwHocTH Npu
HoBaHue 3 Mexzay AByMS pesynesratamu o "
aneMeHTa, Mr/aM onpeaeneHnit, NoslyYeHHbIMK | AoBepUTENbHOIA
anemenTa MapannensHLIX oNPEAene- | o' .noeusax BocnponssoauMo- BEPOATHOCTU
HuiA ipk P = 0,95) Y ctvnpu P F=) 0 95)‘El B: 0,95)
Tor % R % +5, %
OTH! =9
MapraHey | Ot 0,001 go 0,02 BKkntou. 24 34 25
Cs. 0,02 po 5 Bxuitou. 17 25 18
Menb Ot 0,001 go 0,01 Bkntou. 42 56 40
Cg. 0,01 go 0,05 Bkntou. 24 34 25
Cg. 0,05 pgo 5 Bkuitou. 17 25 18
MonmbgeH | Ot 0,001 go 0,05 Bkrtou. 34 49 35
C.. 0,05 go 20 BKtoY. 18 28 20
MbILLBbSK Ot 0,005 go 0,02 BKntou. 34 49 35
Cge. 0,02 go 5 skritou. 18 28 20
Hukenb Ot 0,005 po 0,02 Bkntou. 28 42 30
Cs. 0,02 go 5 Bkntou. 17 25 18
Onoeo Ot 0,005 g0 0,01 Bkntou. 34 49 35
Cs. 0,01 go 10 BKkntou. 24 34 25
CsuHel Ot 0,002 go 0,01 BKtOM. 34 49 35
Cs. 0,01 go 5 Bknitou. 18 28 20
CeneH Ot 0,002 go 0,005 Bkntou. 28 42 30
Cs. 0,005 go 0,05 BKntou. 24 34 25
Cs. 0,05 go 5 Bknitou. 17 25 18
Cepebpo Ot 0,0005 a0 0,02 Bkntou. 34 49 35
Cs. 0,02 go 5 Bkitou. 18 28 20
Cypbma Ot 0,005 ao 0,02 Bkntou. 34 49 35
Cs. 0,02 go 10 Bkntou. 18 28 20
TutaH Ot 0,1 go 0,5 Bkntou. 24 34 25
Cs. 0,5 no 50 BKkntou. 17 25 18
Xpom Ot 0,002 g0 0,01 BKMtOY. 34 49 35
Cs. 0,01 go 0,1 BKntoOM. 24 34 25
Ce. 0,1 o 10 BkntoM. 17 25 18
nHk Ot 0,001 go 0,25 Bkntou. 34 49 35
Cs. 0,25 po 1,0 BKritoM. 18 28 20
Cs. 1,0 go 50 Bkritou. 13 19 14

TH

* YCTaHOBMNEHHbIE€ YUCIIEHHbIE 3HAa4YeHUA rPaHUL, OTHOCUTENbHOW NOrpeLLHOCTU COOTBETCTBYIOT YNCNEHHBIM 3Ha-

YEHWUAM pacluMpeHHON HeornpeaeneHHoCTH (B OTHOCUTENbHLIX eauHuyax) U ., npu koadduLlueHTe oxBaTta K = 2.
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12 KoHTporb KayecTBa pe3ynsratoB U3MepeHuit

12.1 KoHTponb Ka4ecTBa pe3ynsratos usmMepeHuin B naboparopuu npeaycmatpusaet npoBeaeHue KOoH-
Tponsi CTabuUnbHOCTU PE3YyNbLTATOB M3MepeHun ¢ yuetom Tpebosanuin FOCT P UCO 5725-6, pasagen 6.

12.2 MpoBepKy NPUEMNEMOCTU PEe3ynbTaTtoB U3MEPEHUN, NOSNYYEHHbIX B YCAOBUAX NOBTOPAEMOCTU U
Bocnpoussoanumoctu, nposoanaTt no NOCT P UCO 5725-6 (nogpasaensi 5.2, 5.3).

13 OdopmneHue pe3ynsTaTtoB U3MEPEHUN

13.1 Pe3ynbrarbl UBMEPEHUI PETMCTPUPYIOT B MPOTOKOSE UCMLITAHUIA, KOTOPbIN 0YOPMIAIOT B COOTBET-
cteuu ¢ Tpebosannamu FOCT UCO/MOIK 17025, npu 3TOM NPOTOKON UCMLITAHMIA JOMKEH coAEepXaTb CCbINKY
Ha HaCTOALLMIA CTaHAapT.

13.2 Pe3ynbTaThl M3MEPEHMWIT MACCOBOW KOHLEHTpauuu 9dneMeHTa B aHanu3upyemoi npobe X,
mr/am3(cm. 10.4), npeacTasnaoT B BUAe (NP NOATBEPXAEHHOM B NabopaTtopum COOTBETCTBUN aHanUTUYe-
CKOWi npoueaypbl TpeOoBaHWAIM HACTOALLEro cTaHaapTa)

X £ A, nmbo X £ U, @)

roe X — pesynbTaT U3MEpPEHWil, NOMYYeHHbIN B COOTBETCTBMM C NpoLeaypoii no 10.4, Mriam3;
A — rpaHuLbl abCOMTHON NOrPELLHOCTU N3MEPEHUIN MAaCCOBOM KOHLIEHTpaLMK aneMeHTa Ans A0Bepu-
TenbHoW BeposiTHOCTH P = 0,95, Mr/gM3, BbluMCTISIEMAs O cdopmyne

A=001-5"X, ®)

rae & — rpaHuLbl OTHOCUTENBHON NOTPELUHOCTN 3MEPEHUIA MACCOBON KOHLIEHTPALMKM NEMEeHTa Ans JoBe-
puTenbHoOi BepoaTHOCTM P = 0,95 no tabnuue 3, %;
U — paclumpeHHasi HeoOnpeaeneHHocTb npu koadpduumenTe oxsarta k = 2, Mr/am3, paccunTeiBaemas no
dopmyne
U=1001-Uy, " X 6)

rae Uy — PacLUMPEeHHass HeonpeaereHHOCTb (B OTHOCUTENbHLIX eAuHMLAax) npu koadduumente oxsara
k =2 no tTabnuue 3.

13.3 Yucno aecAaTuUHbIX 3HAKOB NpY NpeacTaBneHun pesynsrara uamepenuin — no NOCT P 8.736, npu-
noxexue E.

13.4 Ecnun n3amepeHHoe 3Ha4YeHMe MacCoOBON KOHLEHTpaLUumM aneMeHTa B Npobe 0KkasbiBaeTCA MEHbLUE,
4YEM HUXHAS rPaHULA Anana3oHa u3MepeHuin, To pe3ynbTaT U3MepeHuii AnsA Takon Npobbl NPEACTaBNAIOT Kak
«MEHbLLE HWKHEW rpaHuLbl AManasoHa U3MEepPEHNn».

13.5 UHdopmMaums 0 NpoBeAeHHbIX MeXnabopaTopHbIX CPABHUTENbHBIX UCTILITAHWAX AaHa B NPUNOXe-
Huu B.
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MpunoxeHue A
(pekoMeHayemMoe)

MpoBepka 3HAYMMOCTU BNUAHUA MaTPULIbl NPOOLI

A.1 Ans npoBepKn Hannynsa MeLlaroLLero BIWAHUA MaTpULbl U3 NOATOTOBNEHHOI Mo 8.2 Npobkl 0TOUpPatoT anukeBoTy
u pasbasnstoT ee B 5—10 pa3s pacTBOpOM a30THOIR KMCMoThl Mo 7.3.2. VicxogHyto 1 pasbasneHHyro npobbl M3MepstoT no 9.2
1 3aTeM BbIYMCNAIOT 3HAaYEeHWe MacCOBOM KOHLEHTpaL MK arieMeHTa B UCXOAHOM (C,q,, MKr/aM3) n pasbasneHHol npobax
(Cp, mkr/am3) no 10.1.

MewaroLne BAUAHNA CHATAIOT HE3HAYUMBIMU, €CIIA BEIMOMHAETCH yCnoBue

C

f~Cp—CMCX| s\/(0,01-8p~f~Cp)2+(0,01~8 ex ) (A1)

uex

roe f— KoaddULUMeHT pazbaBrneHns NCXogHoW Npobbl, BbMUCASAEMEBIA aHanoryHo 9.3 no dopmyne (2);
Cp— MmaccoBasi KOHLEeHTPaLMs arieMeHTa B pasbaBneHHoit npobe, MKr/aMS;

Cyex — MaccoBas KOHLeHTpaLusa anemMeHTa B UCXOAHOM npobe, Mkr/am3;

Syex — TPaHNULbI 4OMycKaeMOl OTHOCUTENbHOM NOrpeLlHOCTY (CM. Tabnuuy 3) ANS COOTBETCTBYIOLLErO 3HaYeHus C,.,, %;
8, — TpaHuLel ONycKkaeMoii OTHOCUTENBHOM NOrPeLIHOCTY (CM. Tabnuuy 3) AN COOTBETCTBYIOLLErO 3HAYEHNA Cp, %.

Ecnn 3HadeHne MaccoBoW KOHUEHTpauun aneMeHTa B pa3baBneHHON Npobe okasblBaloTCA MeHbLUEe, YeM HUXHSASA
rpaHula fuanaszoHa U3MepeHuid, To MPUMEHSIOT ankTepHaTMBHbLIA cnocob.

A.2 B nogrotoeneHHyto no 8.2 npoby BHOCAT 4obaBKy onpefenseMoro snemMeHTa, KoTopas yBenMYMBaeT UHTe-
rpaneHyto abcopbuuio ot 1,5 o Tpex pas U HaXOAAT MaccoBYO KOHLEHTpaLMio anemMeHTa B NOAroTOBMEeHHON npobe ¢
nobaBkoi (CM+A, MKr/AM3). O6beM BHOCUMOWN f06aBKM He AOMKEH NpeBbiWwaTh 2 % oT o6beMa NoAroToBNeHHOW Npobkl, B
KoTopblil fobaBka BHocuTcs. [JobaBky CA, MKr/gM3 BEIMMCTISAIOT MO dopmyne

Cp=Co (A2)

rae Cy— MaccoBasi KOHLUEHTpaLusa aneMeHTa B pacTBope, UCMONb30BaHHOM AN BHECEHNA A06aBKy,
Vnp— 06LeM NoaroToBneHHOMN Npobkl, B KOTOPLIA BHOCAT Ao6aBky, cM>;
VA — 06bem BHeceHHoOl aobaBku, cM3.

Meu.lalou.me BITUAHNA CHUTAKOT HE3HAYUMBIMU, €CNKU BbINONHAETCA ycrnoBue

2 2
Cu+n _Cucx - Cnl < \/(0'01 ’ 814+11 ’Cu+n) +(0,01- 8,5 'Cucx) ’ (A3)

rae C, +7 — MaccoBasi KOHLEHTPaLusA aneMeHTa B npo6e ¢ gobaskoii, MKkr/gm3,
C,q — nobaBka arieMeHTa B pasbaBneHHol npobe, Mkr/amS;
Cex — MaccoBas KOHLUEHTpaumnaA anemMeHTa B McxoaHow npobe, mkr/gm3;
8yex — TPaHULbI OTHOCUTENBHON MOrPeLIHOCTM (CM. Tabnuuy 3) Ana cooTBeTCTBYOWero 3HadYeHus C,.., %;

8M+A — TPaHULibl OTHOCUTENBHO NOrPeLIHOCTH (CM. TabnuLly 3) ANs COOTBETCTBYOLLETO 3Ha4eHNsA C,, . %.
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MpunoxeHue b
(cnpaBouHoe)

PeXuMbl npoBegeHUA U3MepPeHui
Mpw BeIGOpPE PEXUMOB NPOBEAEHUA UBMEPEHUI PEKOMEHLYETCS B NEPBYIO OMepeb PYKOBOLCTBOBATLCA PeKOMEH-
Jauuamun usrotoButens npubopa, NOCKorbKy OHU MOTYT CYLLECTBEHHO pasnnyaTbes AN pasHbix Moagenen n Tunos. MNpu-
BefeHHble B Ta6J'II/IL|,e B.1 pPeXuUMbl cnedyeT paccMaTpmBaTb UCKINIOYNTENTBEHO B Ka4ecTBe npumMepa.

Tabnunya B.1 — OcHOBHLle NapaMeTpbl PEXMMOB U3MEPEHUIA

TemnepaTypa nuponusa, °C TemnepaTypa atomusauum, °C
BnemeHT Onuxa LL|I/IpI/IHa1)
BOSHbI, HM Lienu, Hm Bes Moandmka- C mMoaudukaTo- Bes Moanduka- C moaudukaTto-
Topa pom?) Topa pom2)
Ag 328,1 0,7 650 1000/650 1600 2200/2200
Al 309,3 0,7 1400 1700/1700 2500 2350/2400
As 193,7 0,7 300 1400 1900 2200
Ba 553,6 — 1200 — 2500 —
Be 234,9 — 900 1600 2400 2600
Bi 223,1 — — 1100 — 1800
Cd 228,8 0,7 300 900/900 1250 1100/1800
Co 240,7 0,2 1100 1400 2200 2400
Cr 357,9 0,7 1050 1650 2300 2600
Cu 3247 0,7 1100 1100 2300 2600
Fe 248,3 0,2 1000 1400 1900 2400
Mn 279,65 0,2 1100 1400/1400 2100 2300/2200
Mo 313,3 0,7 1800 — 2700 —
Ni 232,0 0,2 1100 1400 2400 2400
Pb 283,3 0,7 600 1200/600 1500 2000/1900
Sn 286,3 — — 1400 — 2300
Sb 217,6 0,7 900 1200/1100 1900 1900/2400
Se 196,0 2,0 200 1000 2100 2100
Ti 364,3 — 1400 — 2650 2100
\' 318,4 0,7 1200 — 2500 —
Zn 213,9 0,7 600 1000/600 1300 2000/2000
1) inst npu6opos ¢ nameHsieMoit cnekTpanbHOM LIMPUHOIA LLeni.
2) B uncnuTene npueeaeHsl 3HaYEHUs AN NepBOro MoguduKaTopa, B 3HaMeHaTene — Ans BToporo (cM. Tabnu-
uy 3). Ana 6epunnua npueegeHbl AaHHblE ANA HUTpaTa MarHus. [ina BucMyTa U onoBa — Arsl CMecU HATpaTa MarHus
W HUTpaTa nannagus.
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Mpunoxexnue B
(cnpaBouHoe)

PesynbraTbl MeXnabopaTopHbIX CPABHUTENbHbIX UCNLITAHUNA

Mpu pa3paboTke mexayHapogHoro ctaHgapta ISO 15586:2003 B 2002 rogy 6binn npoBefeHbl MexnabopaTopHble
CpaBHUTENbHbIE UCTILITAHNA Ha cneaylowux npobax: cuHTeTUdeckue obpasusl BoAbl, NpUpoAHas Boja, CTOMHAs BoAa.
Mpobbl 6bInKn pa3ocnaHbl B nabopatopuu, rae 6binn nonyyeHsl pe3ynsraTsl ABYX NapanienbHbIX onpegeneHnit®.

XKeneso u cypbma B CTOYHOI Bofe U Gbinu onpefeneHbl MeHee YeM B Tpex flabopaTtopusix, B CUMY Yero nosiHas
cTaTucTuieckasi obpaboTka 6blna HeBO3MOXHA.

MokasaTenu nNpeuMsMOHHOCTU MeToAa, NpUBEAEHHble B pasgene 12 MeXayHapoAHoro craHgapTa, NokasaHbl B
Tabnuue B.1.

Ta6bnwuya B.1—Tlokasatenu npeLU3nOHHOCTU METOAA MO pesynkratam MexnabopaTopHbIX CMYUTENBbHBLIX UCNLITAHUNA
(mapT 2002 ropa)

OnemeHT Mpo6a n o Xirue X n CV, % CVg %

SL 9 0 0,8 1,00 126 82 53,1

SH 9 0 7,2 8,13 113 3,6 22,9

Ag FWL 5 1 — 0,774 — 8,2 56,9
FWH 9 0 - 5,92 — 5,0 33,0

WwW 7 1 — 3,43 — 8,8 32,0

SL 6 2 5 5,85 117 14,2 44,3

SH 10 2 45 38,6 86 24 16,4

Al FWL 1 0 — 170 — 6,6 46,2
FWH 1" 0 — 103 — 54 44,0

WW 4 2 — 147 — 3,9 40,3

SL 17 2 9 9,00 100 2,8 14,1

SH 19 2 81 77,5 96 2,7 10,5

As FWL 19 0 — 8,74 — 7,4 252
FWH 21 0 — 68,6 — 3,6 17,8

Ww 14 1 — 11,6 — 4,0 35,9

SL 33 1 0,3 0,303 101 3,5 17,0

SH 34 2 2,7 2,81 104 1,9 10,7

Cd FWL 31 2 — 0,572 — 2,9 14,9
FWH 31 3 — 3,07 — 2,1 10,4

Ww 27 2 — 1,00 — 3,1 27,5

SL 13 0 5,5 571 104 3.1 8,5

SH 12 2 49,5 50,6 102 1,0 79

Co FWL 13 0 — 4,23 — 9,0 14,8
FWH 13 1 — 40,5 — 2,6 10,6

Www 10 0 — 11,6 — 7,0 32,9

* B cBSI3U C TEM, YTO Tannuit He BXOAMUT B YNCIIO 3IEMEHTOB, ONpeaernsieMblX B COOTBETCTBUN C HACTOSALLMM CTaH-
lapToM, U3 Tabnuubl B.1 UCKITIOYEHbI OTHOCALLMECS K HEMY laHHbIE.
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lpodomxernue mabnuypi B.1

SnemeHT Mpo6a n o Xirue X n CV, % CVg, %

SL 21 3 1,9 1,91 101 7,5 12,4

SH 24 1 17,1 17,5 102 2,0 7,9

Cr FWL 23 1 — 1,95 — 7,7 24,7
FWH 23 2 — 14,0 — 2,0 7,3

WWwW 17 4 — 3,91 — 4,2 40,5

SL 18 1 2,5 2,60 104 8,1 13,2

SH 19 1 22,5 23,0 102 3,8 5,6

Cu FWL 19 0 — 2,37 — 6,4 15,4
FWH 20 1 — 29,8 — 2,3 7,2

WW 11 1 — 5,08 — 10,0 30,3

SL 5 1 3 4,43 148 9,0 33,0

SH 7 0 27 27,0 100 3,4 13,8

e FWL 7 0 — 98,3 — 2,4 9,9
FWH 6 0 — 116 — 1,6 11,2

SL 8 0 1,5 1,71 114 4,4 30,0

SH 10 0 13,5 14,5 108 2,0 15,3

Mn FWL 8 1 — 5,47 — 2,7 22,5
FWH 10 0 — 17,7 — 3,2 14,6

WW 5 0 — 100 — 4,3 13,8

SL 6 0 4,5 5,69 126 4,6 23,8

SH 7 0 40,5 443 109 2,8 14,0

Mo FWL 4 0 — 5,76 — 11,5 13,7
FWH 6 0 — 29,4 — 3,9 12,7

WwW 5 0 — 10,8 — 5,6 60,2

SL 20 0 6 5,92 99 3,5 15,0

SH 20 0 54 53,6 99 2,0 8,8

Ni FWL 17 1 — 3,11 — 11,7 24,0
FWH 19 0 — 33,2 — 2,5 9,1

WW 15 1 — 11,4 — 41 27,5

SL 30 2 5 5,07 101 3,1 12,8

SH 34 3 45 46,5 103 1,8 8,8

Pb FWL 32 0 — 7,76 — 8,5 17,2
FWH 33 1 — 68,2 — 2,8 15,0

WWwW 25 2 — 14,6 — 55 36,9
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OkoHy4arue mabnuupi B.1

3nemeHT Mpo6a n Xirue X M CV, % CVg, %

SL 5 8 7,39 92 3,3 17,9

SH 7 72 66,9 93 3,4 13,8

Sb FWL 5 — 5,78 — 4.9 21,2
FWH 7 — 52,7 — 3.1 6,6

SL 10 12 11,9 99 57 23,0

SH 11 108 109 101 3,7 21,9

Se FWL 10 — 10,2 — 5,9 13,4
FWH 11 — 85,2 — 29 20,8

WW 8 — 16,0 — 9,8 25,6

SL 5 15 15,1 101 1,2 15,9

SH 5 135 138 102 1,4 12,4

Vv FWL 3 — 12,3 — 8,4 111
FWH 5 — 83,8 — 2,3 131

WW 3 — 50,0 — 11 56,4

SL 5 0,5 0,579 116 10,8 47,6

SH 5 4,5 3,71 82 21 35,9

Zn FWL 6 — 1,17 — 8,8 40,3
FWH 7 — 5,99 — 6,5 30,4

WW 4 0 — 120 — 2,0 7,0

YcnoBHble 0603HaYEHUS:

n— 4Yncno nHanBuayanbHbIX aHaITUYECKUX pe3ynsraTtoB Ges yuyeta BbI6POCOB;

0 — 4Mcno BLIGPOCOB;
Xiue — ONOPHOE 3HAUEHUE, MKT/AMS;

X — oblee cpeaHee 3HaueHne, MKI/aAMS,

1] — OTKPLIBAEMOCTb;

CV, — OTHOCUTENbHOE CTaHAapTHOE OTKNOHEHNe NOBTOPSIEMOCTH,

CVR — OTHOCUTENbHOE CTaHAapTHOE OTKNOHEHNE BOCTIPOM3BOAMMOCTH.

LWncpbl npob:

SL — cuHTeTUYecKas NpoGa ¢ HU3KMM coflepXKaHNeM SfIEMEHTOB;
SH — cuHTeTUYecKkas npoba ¢ BLICOKUM coflepKaHUeM 3MeMEHTOB;
FWL — npupogHas BoAa ¢ HU3KUM cofilepXXaHNeM SeMeHTOB;
FWH — npupogHas BoAa C BLICOKUM COAEPXXaHWEM MEMEHTOB;

WW — cTouvHan Boga; MUHepanusauuio npobbl NPoBOAM KaXAblA y4aCTHUK.
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