MEXTOCYAPCTBEHHbIA COBET MO CTAHOAPTU3ALIUY, METPONOMU U CEPTUGUKALIMA
(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(1sc)

MEXIOCYOAPCTBEHHDBIH [OCT
CTAHOAPT IZ%?éTS 6733—

MOJIOKO U MOJIOYHbIE NMPOAOYKTbI

OnpepeneHue copgep)xaHUs CBMHLA.
CneKkTpomeTpu4ecknim meTog aToMHOM abcopoummn
C NnpuMeHeHueM rpachuToBOU Neyun

(ISO/TS 6733:2006/IDF/RM 133:2006, IDT)

WU3paHue odbuumanbHoe

Mockea
CraHpapTuHhOpM
2016


https://meganorm.ru/Index2/1/4294826/4294826139.htm

rOCT ISO/TS 6733—2015

Mpeoucnoeune

Llenu, ocHOBHbIE NPUHLUMBI U OCHOBHOMN NOpaAoK NpoBeAeHUs paboT no MeXrocyaapCTBEHHON CTaH-
AapTunsauum ycradosrneHbl B FTOCT 1.0—2015 «MexxrocyaapcTseHHas cuctema ctaHgapTuaaunn. OCHOBHbIE
nonoxenusa» n FOCT 1.2—2015 «MexrocyaapcTBeHHas cuctema ctaHgapTusauuu. CTaHgapTel MexXrocy-
AapcTBeHHble, NpaBuia U pekoMeHgauny No MexrocyaapcTBeHHON cTangapTusaumm. Mpasuna paspaboTku,
MPUHATUA, OOHOBMEHUSA N OTMEHbI»

CBeaeHus o cTaHAapTe

1 NMoAroTOBNEHHay4Ho-Npon3BoACTBEHHbLIM pecnybrnMkaHCKUM YHUTapHbLIM NpeanpusatnemM «beno-
PYCCKUIN rocyfapCTBEHHBIN NHCTUTYT cTangapTusaunn u ceptudukaunmn» (6enlfMMCC) Ha ocHoBe cobCTBEH-
HOro nepesoda Ha PyCCKUiA aHrNosA3bIYHON BEPCUM MEXAYHAPOAHOTO AOKYMEHTa, yKasaHHOro B MyHKTe 5

2 BHECEH lNocygapcTBeHHbBIM KOMUTETOM Mo cTaHgapTusauum Pecny6nukm Benapycb

3 MPUHAT MexrocygapcTBeHHBIM COBETOM MO CcTaHOapTu3auun, MeTponornn n cepTudukaumm
(npoTokon oT 27 chespansa 2015 r. Ne 75-1)

3a npuHATUe NporonocoBarnu:

KpaTkoe HaumeHoBaHWe cTpaHbl Kopg cTpaHsl CokpallieHHOe HaUMEHOBaHWE HAUMOHANbHOTO OpraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHpapTU3aLmu

ApmeHusi AM MwuHakoHoMuUkn Pecny6nvku Apmenusi

Benapycb BY loccranpgapt Pecny6nuku benapycb

Kupruaus KG KbiprelactangapT

Mongoea MD MongoBa-Ctangapr

Poceus RU Poccranpapt

TamKrukncTaH TJ TapkvkcTaHpapT

4 lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY peryniMpoBaHUio U MeTponornm ot 23 ceHTA6-
pst 2016 r. Ne 1212-cT mexrocyaapctBeHHbld ctaHgapT FTOCT ISO/TS 6733—2015 BBeageH B AelcCTBUE B
KavyecTBe HauuoHanbHoro ctaHaapta Poccuiickon ®eaepauum ¢ 1 nons 2017 r.

5 HacTtosiuumn ctaHgapT naeHTudeH MexxayHapogHomy gokymeHTy ISO/TS 6733:2006/IDF/RM 133:2006
«Monoko 1 monoyHble npoAykThl. OnpeaeneHue cogepXxaHus ceuHua. CNekTpoMeTpudeckuin Metog aToMHON
abcopbuum ¢ npumeHeHuemM rpacuToson neun» («Milk and milk products — Determination of lead content —
Graphite furnace atomic absorption spectrometric method», IDT).

MexayHapoaHbli AOKyMeHT paspaboTaH nogkomuTteToM SC 5 « Monoko n MonoYHbIe NpoayKTbi» TexH-
yeckoro komuTeTa no craHaapTusauum ISO/TC 34 «lMuwesbie npoaykTei» MexayHapoaHo opraHMsauum no
ctaHgaptusauum (ISO) n MexxgyHapoaHoi monoyHoun deaepaumen (IDF).

OduumansHble 3K3eMMIIspbl MEXAyHapOAHOTO IOKYMEHTa, Ha OCHOBE KOTOPOro NoAroToBIEH HacTos-
LLMIA MEeXrocyAapCTBEHHbIA cTaHAapT, U MeXayHapoOHbIX CTaHAapTOB, HA KOTOPbIE AaHbl CCbIIKU, UMEeTCS
B8 ®epepansHOM MHGPOPMaLMOHHOM (poHAE TEXHUYECKUX perfiaMeHToB U CTaHAapToB.

B pasnene «HopmaTuBHbIE CCbINMKU» U TEKCTE CTaHAapTa CCbINIKM Ha MeXAyHapoaHble CTaHAapThl akTya-
NU3NPOBaHBDI.

Mpy npUuMeHeHUn HacTosILLero cTaHAapTa pekoMeHAyeTCsl UCMONb30BaTb BMECTO CCINOYHBLIX MeXayHa-
POAHBLIX CTAHAAPTOB COOTBETCTRYIOLLIME UM MEXIOCYAapCTBEHHbIE CTaHAAPThI, CBEAEHUA O KOTOPLIX NpuBeae-
Hbl B AOMOJSTHUTENTbHOM NpunoxeHun JA

6 BBEJEH BINEPBbLIE
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UHpopmayusi 06 UsMeHeHUsIX K HacmosiuemMy cmaHOapmy nybrukyemcs 8 exxe200HOM UHOopMayUOoH-
HoMm yKka3amerie « HayuoHanbHele cmaHO0apmbiy», @ MeKCM U3MEeHeHUU U MornmpagoK — 8 eXKeMeCsTYHOM UHGhOp-
MayUoHHOM yKazamerne «HauuoHanbHblie cmaHOapmely. B crniydae nepecmompa (3aMeHel) unu OmmeHb!
Hacmosauwezo cmaHO0apma coomeemcmsyrouiee ysedomreHue bydem omnybruUKOB8aHO 8 €eXeMeCsIYHOM
uHhopMayuoHHOM ykasamene «HayuoHainbHble cmaHOapmel». Coomeemcmeyroujasl UHghopMauusi, yee-
domileHUe U meKCmbl pa3Meuaromes makxe 8 UHghopMayuoHHOU cucmeme obLjeeo nofib308aHuss — Ha oghu-
uuansHoM calime ®edepanibHO20 azeHmMcMmea 10 MEXHUYECKOMY pe2yriupoeaHuio U Memposio2uu 8 cemu
Unmeprem (www.gost.ru)

© CraHgapTuHdopm, 2016

B Poccuiickoit eaepaLym HacToALWMIA cTaHAapT He MOXET 6bITb NOMHOCTLIO UM YaCTMYHO BOCTIpOM3Be-
[AeH, TUPaXX1MpoBaH U pacnpocTpaHeH B kayecTse ouLManbHOro naganusa 6es paspelueHus degepanbHoro
areHTCTBa Mo TeXHUYecKoMy PerynmpoBaHuio 1 MeTponorum


https://meganorm.ru/Index/4/4553.htm

MKC 67.100.01
67.050

MonpaBka k FOCT ISO/TS 6733—2015 Monoko u MonoyYHbie NpoaykTbl. OnpeaeneHue coagepxaHusa
CBMHUA. CNeKTpoMeTpUu4yeCcKMii MeToa aTOMHOMU abcopoLummn ¢ npuMeHeHueM rpadUToBOM nevmn
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M E XTOCYA.APCTIBETUHHUBbB # CTAHAAPT

MOJIOKO U MOJTOYHBbIE NMPOAOYKTbI

OnpepeneHue coaepxaHuA CBUHLA.
CneKTpomeTpuU4yeckuii MeTo, aToMHou abcopbuum ¢ npuMmeHeHueM rpachuToBOMN NeYun

Milk and milk products. Determination of lead content. Graphite fumace atomic absorption spectrometric method

Nata BBegenna — 2017—07—01

1 O6nacTb NnpUMeHeHunA

HacToswmii ctanaapT ycTaHaBnmsaeT METO/ KONMMYECTBEHHOTO onpeaeneHns obLuero CBMHLLA B MOOKe
N MOMNOYHBIX NPOAYKTax.

Mpeaen obHapyxeHus MeToda, onpeAeneHHblil Kak TpexkpaTHOe cpeHee kBaapaTuieckoe OTKIIoHeHne
npu KOHTPONbHOM onpedeneHnuu, paseH 0,001 mr/kr Ans xuakux npoayktos U 0,01 mMr/kr ona TBepAbiX Npo-
AYKTOB NPU NCNOMb30BaHUM CyXoro 03o5eHus. Mpu ncrnonb3oBaHUM MOKPO MUHepanuaauum noa AasneHnem
3T 3HAYeHUs Takue Xxe, Kak AN aHanusupyemblx Yactei npob, cogepxawmx 0,2 r cyxoro sewecTsa. Mpu
MUKPOBOMHOBON MUHepanuaaumMn UCMonb3yloT aHanusmpyemble Yactu npob Gonblwen maccol, U npeaensl
oBHapyxeHns 6yayT, COOTBETCTBEHHO, HUXeE.

2 HopmaTuBHbIe CCbINKKU

Ona npumeHeHns HacTosLero cTaHdapTa HeobxoanMbI crieflytoLuue cehiflouHble cTaHaapThl. Ans aatu-
POBaHHBIX CChINIOK NMPUMEHSIIOT TOMbKO yKasaHHOe M3faHue CCbIIOYHOro cTanaapTa. [nsa HeaaTupoBaHHbIX
CCbINOK MPUMEHSIOT NocneaHee n3gaHue cebiNoYHOro cTaHaapTa (BKMoyasi Bce ero usmeHeHust).

ISO 648:2008 Laboratory glassware — Single-volume pipettes (Mocyaa nabopaTtopHasa cTeknsHHas.
MuneTkn ¢ 0QHON METKON)

ISO 1042:1998 Laboratory glassware — One-mark volumetric flasks (Mocyna nabopatopHasn cTeknsiH-
Has. MepHble konbbl ¢ 0aHOW METKOM)

ISO 3696:1987 Waterfor analytical laboratory use — Specification and test methods (Boga ansa nabopa-
TOpHOro aHanusa. TexHudeckue TpeboBaHUA U MEeTOAbI UCTILITAHWUIA)

ISO 6732:1985" Milk and milk products — Determination of iron content — Spectrometric method
(Reference method) (Monoko 1 monouHsle npogykThl. OnpegeneHue cogepXxaHus xenesa. CnektpomMeTpu-
Yeckuii MeTop, (KOHTPONbHLIN MeToA))

3 TepmuHbl n onpeaeneHns

B HacTosleM cTaHAapTe NpUMeHeH criefyioLmniA TEpMUH C COOTBETCTBYIOLWUM onpeaeneHueM:
3.1 copepxaHue cBuHUa (lead content): Maccosas nons BellecTsa, onpegeneHHas no MeToAy, ycra-
HOBIEHHOMY B HacTosiLLieM cTaHaapTe.

Mpumeyanue— CoaepxaHue CBUHLA BbIPaXaeTCA B MUNNIUIPamMMax Ha kunorpamm npo6bi.

" Ananor IDF 103A.

Uspanume ocpmymnansHoe
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4 CywHoOCTb MeTOAA

AHanusupyemyto YacTb Npobbl NoABepranT MUHepanM3saumm cnocobom NporpamMmmmnpyemoro Cyxoro 03o-
NeHNsA ¢ UCNonb3oBaHNEM CepHON KUcnoTel. flonyckaeTcs npumeHeHWe cnocoba MOKpo MuHepanuaaunn noa
AasneHneM B TeNIOHOBOM UMK KBapLIEBOM COocyAe C UCMONb30BaHUEM a30THOW KUCTOTLI UMW NPUMEHEeHne
MWKPOBOHOBOI MOKPOI M1Hepanuaaunn. 3ony pacTBopatoT B pa3basneHHON a30THOWM KUCMOTe UNn Bbinapu-
BalOT MOKPBIA MUHEPanNU3aT AocyXa U pacTBOPAOT OCTaToK B pa3baBneHHOW a3oTHOM kucnote. Msmepsiot
aToMHyto abcopbuuio onpegensieMoro anemMeHTa B NoslyMeHHOM pacTBope MUHepanusarta Npyu ANnHe BOSHbI
283,3 HM B aTOMHO-abCcopOUMOHHOM CNeKTpoMeTpe, OCHaLLEHHOM rpacUTOBON NeYbio C 3eE€MaHOBCKON Unn
JenTepueBoil koppekuunen gpoHa.

KonuuecTBeHHoe coaepxaHue anemeHTa paccunTbiBaloT NO NpeaBapuUTebHO YCTaHOBNEHHOW rpagyu-
POBOYHOW 3aBUCUMMOCTU WM Ha OCHOBaHWW MeToda CTaHAapTHLIX A06aBoK.

5 PeakTuBbl

B xoae aHanu3a Ucnonb3yloT peakTUBbI TONbKO NPU3HAHHOW aHanUTUYECKOW YNCTOTHI.

5.1 Bopa, 6uaucTunnupoBaHHas WM aHanoOrM4YHOW YUCTOTHI, COOTBETCTBYIOLIAsA TpebosBaHMAM
ISO 3696, knacc 2.

5.2 KoHueHTpupoBaHHas a3oTHasA kucnota (HNO;), p,o(HNO,) = 1,40 r/cm? ans oumncTku.

5.3 KoHueHTpupoBaHHas azoTHaA kucnota (HNO,), p,o(HNO,) = 1,40 r/cm3, Merck «Suprapur»?
UNn aKBUBANEHTHas.

5.4 KoHueHTpupoBaHHan cepHan kucnota (H,S0,), p,4(H,S0,) = 1,84 ricm3, Merck «Suprapur»?
UNn aKBUBaNeHTHas.

5.5 PacTBOp cepHoW kucnotbl, 20 % (MaccoBas/o6beMHas aons).

Pas6asnstoT 130 cm? KOHLEHTPUPOBAHHOM CepHOI KUCNOTHI (cM. 5.4), aosoaaT soaoi Ao 1000 cm3.

5.6 MaTtpuuHble MogudukaTopbl

5.6.1 PactBopsioT 2,0 r auruapodocdat ammonus (NH,H,PO, ) (Baker «Ultrex»)? 10,17 r vutpata mar-
HusA [Mg(NO3), - 6H,0] (Merck «Suprapur») B Boae. [loBoasaT o6bem Ao 100 cm3. MpuroaHele pacTBopbl UMeoT-
cs Takke B npogaxe [Hanpumep, Perkin-Eimer No. B019-06342) (1 %-Hbiii pacTBop Mg) u No. N930-3445
(10 %-Hbli1 pactop NH,H,PO,)].

5.6.2 CwmewwusatoT 200 mm3 pacTBopa, cogepxallero 1 % Pd (B Buae HuTparta, Hanpumep Perkin-Elmer
No. B019-0635)2) n 20 mm3 pacTsopa, cogepxallerc 1 % Mg (B Buae HuTpaTa, Hanpumep Perkin-Elmer
No. B019-0634)2) ¢ 1,67 cM3 Boabl v ABYMSI KarnssiMi a30THOM KACMOTeI (CM. 5.3).

5.7 KoHueHTpupoBaHHbIV CTaHAAPTHBIA pacTBOpP CBUHLA, ¢ (Pb) = 100 mr/am3

PacteopsatoT 159,9 Mr Hutpata ceuHua [Pb(NO,),] B Boae B MepHol konbe ¢ 0HOW METKON BMeCTu-
mocTbto 1000 cm3 (cM. 6.4). AoBasnatoT 10 cM® KOHLEHTPUMPOBAHHOI a30THOM KUCTOThI (cM. 5.3). JoBoaaT Ao
METKV BOAOW U MepemMeLLnBatoT.

XpaHsaT pacTeop B ByThiNKe M3 6OPOCUMNNKATHOrO CTeKNa ¢ NPUTEPTON CTEKNSIHHON NPOGKOA.

MpumeyaHwue—B KauecTBe ankTepPHaTMBLI MOXET UCTONb30BATLCS UMEIOLWMIACA B Npoaaxe CTaHaapTHbINR
pacTeop, Hanpumep Merck Titrisol 99692).

5.8 CTtaHAapTHbLIV pacTBOp CBUHLE, ¢ (Pb) = 1 Mr/am®
OT6mpatoT nuneTkol 1,0 cM3 KOHLEHTPUPOBAHHOMC CTaHAAPTHOrO PacTBoOpa CBUHLA (CM. 5.7) B MepHyto
konby BMecTuMocTbio 100 cm? (cm. 6.4). JoGasnsawT 1 cM3 KOHLEHTPUPOBaHHOM a30THOM KUCnoTsl (cM. 5.3).

Pa3baBnsioT 4o MeTKV BOAOW 1 NepeMeLnBatoT. XpaHAT pacTBOp B NONMaTUNeHoBoi konbe (cM. 6.6) ¢ HaBUH-
YNBAKOLLMMCS KOMMAYKOM.

5.9 Pa6ouune cTaHAapTHbIe PacTBOPbLI CBUHLA

Ot6upatot nunetkoin 0, 0,50, 1,0, 2,0 n 3,0 cM® COOTBETCTBEHHO CTaHAAPTHOrO pacTBopa CBUHLA
(cm. 5.8) B MepHble konbbl ¢ oaHON MeTKo BMecTumocTbio 100 cm3 (em. 6.4). loGasnatoT 1 cm3 a3oTHOM kucno-
Tol (cM. 5.3). [loBoAAT A0 MeTKM BoAoM U nepemewnsatoT. FoToBAT paboune cTaHaapTHbIE pacTBOPbI CBUHLA
Kaxayto Hegeno.

MpumeyaHnune—IOTn paboune ctaHgapTHLIE PACTBOPLI CBMHLA MMEIOT KOHUeHTpauum 0,0, 5,0, 10,0, 20,0 n

30,0 mKkr/gM3 CBMHLA COOTBETCTBEHHO.

2 - .
) Baker «Ultrex», Merck «Suprapur» n pacteops! Titrisol n Perkin-Elmer — 310 npumepbl NpoaykToB, MMEIoWmxcs
B npoaaxe. Jta uHdopmaumn npveeaeHa ans yao6CcTea nonb3oBaTeneil HaCTOAWEro ctaHaapTa.
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XpaHsaT paboune cTaHAapTHbIE PacTBOPLI CBUHLA He Gonee 04HON Heaenu B NONMaTUNEeHOBbIX kKonbax
(cM. 6.6) ¢ HaBUMHYMBAIOLLMMUCS KOMNayYKamu.
5.10 A30T UNU aproH BbICLUEN CTENEHN OUNCTKA.

6 O6opyaoBaHue

Ons npoBedeHnst U3aMepeHnin UCNONb3yHoT CTaHaapTHoe nabopaTopHoe obopyaoBaHue.

6.1 Turnu n cTreknsiHHaa nabopaTopHaa nocyaa, ouvLleHHas cnegyrowum obpasom.

MpombIBakOT M oNonackMBaoT BOAOMNPOBOAHOW BOAON, 3aTEM OMNONackMBaoT AUCTUITIMPOBaHHOW BOOON.
3amauusatoT B 10 %-HoM (MaccoBasi JoMns) pacTBoOpe KOHLEHTPUPOBAHHOW a3oTHOM kucnoThl (CM. 5.2) B
TeuyeHue He MeHee 12 4. Nepen NcnonbL3oBaHWEM TPKALI ONonackusalT buancTMNNMpoBaHHo Boaon. fatoT
BO3MOXHOCTb BbICOXHYTb 1 XPaHAT OUMLLEHHbIE Taknm 0bpa3omM TUMN U CTEKISIHHYIO NTabopaTopHyto nocyay
B YCMOBUSIX, NPENATCTBYOLWMX NonagaHunio nelin.

6.2 AHanuTUYecKue Bechbl, CocobHbIE B3BELINBATL ¢ TOYHOCTbIO 10 0,1 Mr.

6.3 KBapueBble TUIIM MIOCKOAOHHbIE, C KPbILUKaMU (KOMMaykamMu), BMECTUMOCTbLIO NMpUBIN3NTENbLHO
oT 25 o 50 cmS.

6.4 MepHble konbbl c oaHOM MeTkol BMecTUMocTbio 10, 100 1 1000 cM3, ¢ NpUTEPTHIMU CTEKISIHHBIMM
npobkamu.

6.5 MNMuneTku ¢ ogHON MeTKOW BMeCTUMOCTbIO 1, 2 1 10 cm3.

6.6 MonuatuneHoBble konN6Gbl BMECTUMOCTLIO 100 cM3, ¢ HABUHYMBAIOLWUMICS KOSTNa4yKamu.

6.7 [JosaTopbkl NUNETOUYHbIE C perynupyembim o6beMom oT 50 ao 250 mm3, ot 250 ao 1000 mm3 1 oT
1000 o 5000 Mm3, ¢ MNacTUKOBBLIMK HAKOHEYHUKaMM.

6.8 MydenbHana neyb c nporpammupyemMon Temnepartypoun npubnusutensHo go 800 °C, dyteposka
KOTOPOW UMEeeT HU3Koe cofepkaHne CBUHLUA (Hanpumep, KBapL).

PerynsipHo HarpesatoT MyderbHyIo nevs (HanpuMep, pas B Ase Heaenn) o Temnepatypsl ot 700 °C oo
800 °C.

6.9 O6opyaoBaHue ANsi MOKPOM MUHepanu3auuu nop AaBreHUeMm, Takoe Kak TpPagULMOHHBIN
NCTOYHUK Harpesa UM NCTOUHUK HarpeBa TOKaMmn CBEPXBbLICOKOW YacTOThl C COCyAaMu Afs MUHepanusauum
13 MaTepunarnos, He cogepXallux sarpasHuTenen.

6.10 Meub, o6ecneurBaroLas nogaepxaHue TemnepaTypHoro pexuma (150 £ 5) °C.

6.11 HarpeBatenbHasi NnMTKa C perynupyemMbiM TepMocTaTom.

6.12 ATOMHO-a6cOpOLMUOHHBLIN cnekTpomeTp, 06opyAOBaHHLIN 3MEKTPOTEPMUYECKUM aTOMU3ATO-
poM (rpachmToBasi Neys), 3eeMaHOBCKOM UMW e NTepueBon kKoppekumei choHa, aBTocaMmniiepom C Buanamm ans
Npo6, NPUHTEPOM UMK PETUCTPUPYHOLLIUM YCTPONCTBOM, TaMMoi C NosibiM KaTogom unu 6e3anekTpoaHoin raso-
paspagHo Namnoi Ans ceBMHUA, rpacdutoBbiMU TPYBKamm ¢ nnatdopmamu JbBoBa, eCriHe0BXo0AUMO, U T. 4.

7 O160p Npo6

B nabopaTtoputo gomkHa 6bITb AoCcTaBneHa npegcrasuTensHasa npoba. Bo BpemMs TpaHCNopTUPOBaHUA
N XpaHeHns He gonyckaeTcs Kakoe-nMbo ee U3MEHeHWe UK rnopya.

OT60p Npob He sIBNSeTCA YacTbio MeToAa, YCTAaHOBNEHHOro B HacTosLweM cTaHaapTe. PekomeHayemblii
meToa oTbopa npob npueeaeH 8 ISO 707/IDF 50.

8 MoproToBKa Npobbl ANA aHanusa

Ananuaupyemyto npoby npoaykunmn noaroTasnveatoT B cooTBeTcTBMM CISO6732:1985 (nogpasaens8.1).
MpepoTBpawatoT Ntoboe 3arpsa3HeHne CBUHLIOM.

9 lNpoBeaeHMe UcNbITaHUSA

9.1 Cyxoe o3oneHue

9.1.1 AHanusupyemas YacTb NpoGbl

B3sBelumBaloT B KBapLeBOM TUrMe (cM. 6.3) ¢ TouHOCTbIo A0 1 MrnpubnunamutensHo 1 rnpobbl 4ns aHanumsa
AN cyxux npoaykTos nnv 5—10 r npobbl ANs aHanusa Xuaknx npoayktos. [obasnsioT K npobe cyxmx npoayk-
TOB 2—3 cM3 BoAbI A4S NofyYeHUs rycToii nacTel. Jo6asnstoT k aHanuampyemoit npoBe 2 cM3 pacTsopa cepHoii

3



FOCT ISO/TS 6733—2015

Kucnotbl (cM. 5.5). OCTOPOXHO NepemMelunBaroT CTEKMNsIHHON nano4kon. OnonackuBaoT CTEKNAHHYIO Nanoyky
HebOoNbLUMM KONMYECTBOM BOAbI.

MpwnmeyaHune— JobGaBnsioT CEPHYO KUCMOTY Anst NpegoTBpalleHnsa notepb cBuHUa. OgHako, Kkak nokasan
onbIT, Takoe AobaBrneHve KUCNoTbl He ABNSETCSt HeOoOXoAVMMbIM, eCNK 030MeHME BbIMOMHAIOT C NPOrpaMMMpoBaHNEM TeM-
nepartypbl 1 MakcumarisHoOM Temneparypor B npegenax 500 °C—550 °C.

9.1.2 O3oneHue

MomellaoT KBapLeBbIN TUrenb Ha HarpeBaTenbHylo NUTKY (cM. 6.11) 1 BeINapuBaloT coaepKumoe
pocyxa. Ecnn peakuusi npoTekaeT CNULWLIKOM WHTEHCUBHO, NpepbiBatoT Harpes. MpodomkatoT Harpes Ao
npekpaleHus BoligeneHus 6enoro gsiMa cepHOre aHruapuaa.

MepeHocaT Turens B MychenbHyto neyb (cm. 6.8). MoBbIWAaT TeMrnepaTypy nevm npubnusntensHo Ha
50 °C Byac, HaunHas c KOMHaTHON TeMnepaTypbl U 40 TeX Nop, Noka oHa He AocTurHeT 300 °C, a 3aTem noagaep-
KUBAIOT 3Ty TemnepaTtypy B TeueHue 2 Y. MoTOM CHOBa NOBLILLAT TeMMepaTypy nevn npubnmsntensHo Ha
50 °C B vac npumepHo go 550 °C. Bbiaep1BatoT TUrenb C COAEPKUMbBIM MpU 3TOM TemnepaType NpuMepHo
B TeueHue 6 4.

BbIHMMAaLOT TUresb U3 neYn 1 oCTaBNAT ANA OXNaxkaeHs. YBnaxHsaoT sony 1 cm® Bogbl 1 1 cm® azoTHoi
kucnoTel (cM. 5.3). cnonbaytoT HarpesaTenbHyto NiuTKy (CM. 6.11) Ansa sbinapyusaHns coaepXMMOro Ksaplie-
BOTO TUIMIS Aocyxa.

3aTem Bo3BpalLaloT TUrenb cHoBa B MydenbHyto nedb (cM. 6.8), TemnepaTypa KOTOPOW TeM BpemMeHeM
noHusunack ot 550 °C go, npubnusntensHo, 350 °C. CHoBa noBbIWatoT Temnepatypy nevn go 550 °C. Beligep-
XMBAIOT NeYb Npu 3170 Temnepatype B TeveHue 30 MUH. MOBTOPAOT 3TOT npoLecc Ao TexX nop, noka sona B
Turne He 6yaeT cBoboaAHOM OT yrnepoaa (He cTaHeT 6eroi).

NPEQYNPEXAEHUE — MNMomewatoT HarpeBaTenbHyO NAUTKY U MydenbHY neYb B BbITSKHOM
WwKad, NOCKONbLKY NpU pa3noXeHUU BbIAENAIOTCA CepHaA KAcnoTa U napbl okcuga aszota. B nwo6om
cny4ae nNpu nepeHoce TUrNen B Apyroe MecTo UNMU XpaHeHUUN UX MeXxay MaHunynsauusMmu HakpbiBaloT
TUTTIN KpbILIKaMu.

9.1.3 AHanusupyembil pacTBop

Lo6asnatoT 1,0 cm3 Bogbl 1 0,5 cm3 a30THOM KACOTHI (CM. 5.3) K cogepXXumomy kBapLeBoro Turis. OcTo-
POXHO HarpeBatoT TUrenb Ha nnuTke (cM. 6.11) Ao pacTBopeHust 30Mbl. KonMyecTBEHHO NEPEHOCST coaepKu-
Moe TUIMA B MepHyto konby ¢ ogHol MeTKol BMecTUMOCTbio 10 cm3 (cm. 6.4). Pas6aenaoT 4o MeTKM BOAOK.
XOopoLo nepemMeLlMBatloT U BLINOHAIOT U3MEPEHUS.

9.1.4 KoHTponbHbLIA ONbIT

BbinonHAT Bce aTanbl, onucaHHble B 9.1.1—9.1.3, Ho 6e3 aHanu3npyemoi Yactn npoobbl.

9.2 MuHepanusauun B 3aKkpbITOM cocyae (McnbiTaTeNbHLIA cCOCYA ANA pa3noxeHus)

9.2.1 AHanusupyemas npoba

B3gewwnsaioT B TecpIOHOBOM cocyae ANsa MuHepanusauun (cM. 6.9) 1 r npobbl AnNA aHann3a XUAKNUX
npoAyKToB ¢ TovHocTbo Ao 0,1 Mr unm 0,2 r npobbl Ana aHanu3a TeepAbIX NPoAyKToB. Ecnn npuMeHnmo,
perynupytoT konuMyecTBo Npobbl XMAKOro NpoaykTa Takum ob6pasom, 4Tobbl oHa cogepxana He 6onee 0,2 1
OpraHM4YecKnx BeLLecCTB.

Takue konuyecTsa NPUMEHSAIOT B CllyYae UCMONb30BaHUA cocyaa ANA MUHepanu3auum BMeCTUMOCTbIO
23 cM3. AQanTupyloT 3TK Konu4ecTBa ANA COCYAOoB APYro BMECTUMOCTH.

9.2.2 MuHepanusauua

HoBGaensaoT 3 cM® a30THOM KUCNOTHI (CM. 5.3). 3akpbiBatoT TedNoHOBLIN cocya AN MUHepanusauun.
MepeHocAT ero B cTanbHON COCYA U NAIOTHO 3aKPbIBAOT HaBUHYMBAIOLWENCA Kpbiwkoit. MomeluatoT o6a aTn
cocyna B cbope B neyb (cM. 6.10) npu koMHaTHON TeMnepaType. MNosbiwatoT TemnepaTypy neuun ao 150 °C n
BbIAEPXKUBAIOT MPU 3TON TeMNepaType B Te4YeHUe He MeHee Yem 3 4.

9.2.3 AHanuzupyeMblil pacTBop

Mocne oxnaxaeHns 40 KOMHATHOW TeMnepaTypbl OTKPbIBaIOT TePNOHOBLIN cCOCya ANl MUHEPan3aLun.

BuinapuBaloT cogepXumoe cocyga nodvTn focyxa Ha HarpesaTensHon nnutke (cMm. 6.11). JobasnsioT
250 mm3 a30THOM KUCNOThI (CM. 5.3) U KONUYECTBEHHO BOAOW NEPEHOCAT COAEPXMMOE COCYAa B MepPHYI0 Konby
C oiHO MeTKo BMecTUMOoCTbio 10 cM3 (cm. 6.4). [loBoaAT A0 METKW BOAON.

XopoLUo nepeMeLlnBatoT U BbIMOSHSIIOT U3MEPEHUS.

9.2.4 KoHTpOnbHbIA ONbIT

BbinonHsAT BCe aTankl, onucaHHble B 9.2.1—9.2.3, Ho 6e3 aHanu3npyemoi 4actu npoobbi.

HekoTopble naGopaTopun NpeanounuTaoT UCNoMb3oBaTbh MUKPOBOMHOBYIO MUHEPanU3aLuilo asoTHOM
KUCMOTOW, a He MUHEepanu3aumio Npu HarpeBaHUU. ITOT METOA Talcke MOXET UCMONb30BaTLCSA NPU YCINOBUM,
yTo nabopatopus NpoBepuna, 4To NP MUKPOBOSTHOBOA MUHEpanM3saumMu NoNy4YaloT pacTBOPbLI AN U3Mepe-
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HWUA, KOTOPbIE CPABHUMbI C PACTBOPaMM, NOMYYEHHBLIMW NPU MUHEpanusaLnm nNoa AasneHnem, ecriv aHanus
MPOBOAMNICS CNIEKTPOMETPUYECKAM METOAOM aToMHO aBcopbLmm ¢ npuMeHeHneM rpaduToBon neyu.

9.3 UamepeHusn
9.3.1 YcraHoBka npubopa

[MpumeyaHune—B aHanntnyeckmx naboparopusix ncnornb3yercs 6onblioe pa3Hoobpasue TOProBbIX MapoK U
TMNoB crnekTpomeTpoB AAS. MNpubop npurogeH B TOM Cryyae, ecnv oH 060pyaoBaH Haanexalumm UCTOYHUKOM CBeTa, OnTH-
YECKOW CUCTEMONM M COOTBETCTBYIOLLIEN CUCTEMON KOppeKunmn poHa (Hanpumep, Ha OCHOBE 3eeMaHOBCKOro achdekta unm
AenTepueBo-gyroeov namnel). B npogaxe umMeroTcst HECKONbKO TUMOB rPaduToBbIX TPYBOK; Hamnyulumne pesynbsrarsl MOX-
HO OXMaaTb NMPWU UCMNONb30BaHUM TPYOOK M3 MMPONUTMYECKOrO yrnepoda, TPyOoK € NMUPONMTUHYECKUM MOKPbITUEM WITU
NMOKPbITUEM U3 LIUPKOHUSA, CHabXeHHbIX nnatdopmamu JlbBoBa.

YcTaHaBnMBaloT Bce napameTpbl Npubopa B COOTBETCTBUM C UHCTPYKLUSIMUA U3rOTOBUTENSA AN usMepe-
HUsi coepPXKaHWUs CBUHLLA M ONTUMU3UPYIOT UX 411 NoMyYeHNs MpuemMnemMbix hopMbl vka U NonpaBKu Ha hoH.

9.3.2 NpapyupoBKa U U3MepeHUe pacTBOpPOB Npo6bl

9.3.2.1 O6wWwne nonoxeHns

MpagynpoBKy MOXHO MPOBOAUTL C MOMOLULIO padynpoBOYHOro rpacdmka UM mMetoga cTaH4apTHbIX
pobasok. Ecnu BeIBMpatoT rpagynpoBky No rpagyMpoBOYHOMY rpaduky, To Heo6XoaMMo MOATBEPAUTL C
NMOMOLLbIO MeToda CTaHA4apTHbIX 06aBOK, YTO HaKMOHbI rPafyMpOBOYHBIX rPadMKOB OQMHAKOBEI AMs CTaH-
AapTHBIX U UCTBITYEMOro pacTBOPOB.

O6beMbl MHXEKLMMW 3aBUCAT OT TNa npubopa 1 MoryT MeHaTbes oT 5 go 40 Mm3. nsA cTaHaapTHLIX U
NCTBITYEMOro pacTBOPOB B rpacMTOBYHO TPYOKY AOMMKHO ObITh 406aBNEHO OOHO U TO Xe KONMYECTBO MaTpud-
Horo moaudukaTtopa (cM. 5.6.1 nnun 5.6.2).

9.3.2.2 MeTog onpeeneHns ¢ NOMOLLLIO rpagyMpoBOYHOrO rpaduka

M3mepstoT kaxablii n3 AT paboyumx cTaHgapTHBIX pacTBOPOB CBMHLA (CM. 5.9) no Tpu pasa. 3aTeM Takke
TPWXKAbI N3MEpSAT aHanmanpyemblin pacteop (cm. 9.1.3 nnu 9.2.3) n pacTBOp KOHTPOSLHOIO onbiTa (cM. 9.1.4
1nun 9.2.4). OtaenbHble NokasaHusi ¢ Nornpaskoit Ha oH (Mnowaan 1im BbICOTbl MUKOB) ANA OAHOTO U TOrO Xe
CTaHA4apTHOro UM aHanuM3npyeMoro pacTeopa He A0MKHbI oTnMvaTbes 6onee yem Ha 10 %.

MpoBepsitoT paboyyto xapakTepucTuky Nnpnbopa Yepes kaxkable NsTb M3MepeHUin pacTBopa aHanusupye-
MoWi YacTu NpoBbl NyTeM nsmepeHus pabodero cTaHAapTHOrO pacTBopa CBUHLIA KoHUeHTpaunen 10 mkr/amd
(cm. 5.9).

9.3.2.3 MeToa onpefeneHns ¢ NOMOLLbIO CTaHAapTHOM AobaBkn

NamepsatoT Bce pacTBOPbLI KOHTPOMNbHOro onbita (cMm. 9.1.4 unu 9.2.4) n aHanuampyemble pacTBOpbl
(cm.9.1.31nn 9.2.3) cneaytownmM o6pasomM. BBoaaT x Mm3 aHanusupyemoro pacteopa rnioc X MM3 MaTpu4Horo
moaudukatopa (cM. 5.6.1 unn 5.6.2) u namepsiloT aToMHOE NOrNoLLEHME C NOMNPaBKOWA Ha nornoLleHue gpoHa.
MoBTOpAOT 3Ty NpoLeaypy.

3aTeMm BbIMOMHSAIOT TO e camoe, HO AOMONTHUTENBHO BBOAAT X MM3 COOTBETCTBYHOLEro paboyero ctaHx-
AapTHOro pacTeopa cBuHUa (cM. 5.9) 1 U3MepsiloT aTOMHOE NOIMOoLEHWE C NONPaBKoW Ha NornoLleHne goHa.
MoBTopsIlOT 3Ty NpoLeaypy cHoBa.

3aTteM BbINOHSAOT TO e caMoe, HO AONOSTHUTENbHO BBOAAT 2X MM3 TOr0 Xe caMoro pabouyero ctaHaap-
THOro pacTBopa cBuHLUA. BeinonHAT 3T0 nsmeperne asaxasbl. lNocneqoBaTenbHOCTb UHXEKLUU NPUBOAUTCA
B8 Tabnmue 1.

PacxoxpeHne Mexay Kaxaon napoi napannesnbHbiX pe3ynbTaToB U3MEPEHUS! He AOSMKHO NpeBbiwaTh
10 %. B kauecTBe NPOBEPKU NMNHEWHOCTU YBENU4YeHWe curHarna B pesysibTaTte BTOporo go6asneHus AomkHO
cocTasnAtb o1 90 % Ao 110 % BenuuNHLI curHana B pesynbTaTe nepsoro gobasneHus.

MpwumeuyaHune— B 3aeucumocTn ot Tuna npubopa x mensietes ot 5 go 20.

Tabnuuya 1—lNocnegoBaTenbHOCTb MHXEKLMK

UcTounuk Homep uHxekummn Bripbickusaemas npo6a

KOHTpOrnbHbIN ONbIT
KOHTpOrnbHbIN ONbIT
KoHTponbHbIf onbIT + go6aenenne 1
KoHTponbHbIN onbIT + go6aenenne 1
KoHTponbHbIN onbIT + go6asnexune 2
KoHTponbHbIM onbIT + go6aBneHune 2

PacTBOp KOHTPOMNbLHOIO onbITa

DABRWN -
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Okonyanue mabnuypt 1

UcTouHmnk Homep uHxekuum BnpbickuBaemasn npoba

Mpo6a 1
Mpo6a 1
MNpoba 1 + gobasnexne 1
MNpoba 1 + gobasBnexne 1
Mpoba 1 + po6asnexue 2
Mpoba 1 + po6asnexue 2

UcnbiTyembin pacteop 1

DARWN-=

Mpob6a 2
Mpob6a 2
Mpoba 2 + po6aenexue 1
Mpoba 2 + po6aenexue 1
Mpoba 2 + poGaenexue 2
Mpoba 2 + po6asnexue 2

UcnbiTyembii pacteop 2

DARWN-=

MoBTOPHO Ha4YMHaT C pacTBopa Ut o
KOHTPOMBLHOTO ONbITa U T. A.

Mpumep — Ucnonbayromces cnedyroujue yCmaHo80YHbIE nNapaMempsl 0195 amoMHO20 abcop6yUOHHO20
crniekmpomempa Perkin-Elmer AAS 4100 ZL3), o6opydoeanHo20 namnoli ¢ nonbiM Kamodom:

padpuToBbIe TPYOKM: C NUPONUTUHECKMM MOKpbITMEM, o6opynoBaHHble nnatdopmon JlbBoBa u3
nuponuTuyeckoro yrmepoga (Perkin-Elmer®) No. B050-4033, ans
AAS 4100 ZL)

Tok namnsi: 10 MA

[nvHa BONHbI; 283,3 Hm

WwvpvHa wenw: 0,7 HM (HMXHEWN)

as: asort

CkopocTb 0TMepuBaHus nunetkon: | 100 %

OBBbeM MHKEKLMN: 10 mm®

TemnepaTypa nHxXeKunm: 20 °C

MaTpunyHbIi MogudukaTop: 10 mkn [0,05 % Pd/0,03 % Mg(NOs),] (cm. 5.6.2)

M3amepeHne curHana: nnowage nuka

pagyvpoeka: MeTo[, cTaHAapTHbIX 406aBOK

Tabnwuya 2 —porpaMmupoBaHue TeMNepaTyphbl

Bpems, ¢
Sran TemnepaTtypa neuu, °C BHQ;‘;?;‘:%SSJOK
TNIUHENHOTO HapacTaHus BblAEPXWBaHUS
1 120 10 30 250
2 130 25 40 250
3 1200 20 30 250
4% 1850 0 5 0
5 2500 1 5 250
) CurHan TonbKko perncTpupyeTcs BO BpeMsi 4-ro atana atommaauuu.

3 .
) Perkin-Elmer AAS 4100 ZL sensieTcs npuMepoM NoaxoasnLero o6o0pyaoBaHus, MMEIOLLErocs B npogaxe. 3T1a UH-
thopmauus gaetcst Ans yaob6cTea nonb3oBaTenel HACTOSILLEro cTaHAapTa v He SIBNSeTCs peknamon 3Toro obopyaosaHus
€0 cTopoHb! ISO unum IDF.
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10 Pacuet v npeacTaBneHve pe3ynbLTaToB

10.1 ABTOMaTU3UPOBaAHHLIA pacuyeT

CoBpeMeHHble Npubopbl NOCTaBASKOTCA C NporpaMMamiy naketa nporpaMMHoro obecneyeHusi, NO3Bo-
NAWUMN paccumTaTh CpeiHue 3Ha4YeHUs U cpeiHeKBaapaTnieckne OTKIoHeHUs napannenbHbIX U3MepeHUi.
K ToMy e ¢ MOMOLLBIO 3TUX NPOrPaMM MOXHO MPOU3BOAUTL PpacyeThbl FpagynpoBOYHbIX rpadpukoB ANs BHeLL-
HUX CTaHOAPTOB, a TaKkKe ANsl MeToAa cTaHAapTHLIX 4o6aBok. KpoMe Toro, 06bI4HO B HUX MOXHO BBECTU Maccy
aHanuM3upyemoi Yyactu npobbl U koadbduumeHTel pasbasneHus ansa Toro, 4Tobbl Npubop HenocpeACcTBEHHO
paccunTbiBan pesynbTaT, BbIP@KEHHbIA B MUINIMIPaMMax Ha Kurnorpamm npobbl 4ns aHanuaa.

Ecnu npnbop He ocHalleH Takoi NporpamMmMoi, BIMOMHSIOT pacyeT, kak ykazaHo B 10.2 urm 10.3.

10.2 PacueT c noMoOLbIO rpagyupoBoYHOro rpacduka

10.2.1 PaccuuTbiBaloT cpefHUe 3HavyeHUs] CUrHamnoB, MOSYYEeHHbLIX AN CTaHAapTHBIX PacTBOPOB,
pacTBopa KOHTPOSLHOTO ONbITa U UCNBLITYEMbIX pacTBOpPOB (cM. 9.3.2.1).

HaHocat 3HaueHusi abcopbunm pabounx ctaHaapTHbIX pacTBOpPOB cBUMHUA (cM. 5.9) oTHocUTEnbHO
COOTBETCTBYIOLLMX KOHLIEHTPALIMIA M CTPOAT ONTUMAITbHYHO NIMHENHYO KPMBYIO MO TOYKaM Ui, anbTepHaTUBHO,
paccYUTLIBAOT JIMHUIO perpeccun no MeTody HaumeHbLUMX kBagpaToB. OnpeaensoT no rpaduky unu pac-
CUYUTLIBAIOT KOHLEHTPaUuio aHanM3npyemMoro pactsopa M pacTBopa KOHTPOSLHOMO OfnbiTa B MUKPOrpaMmmax
Ha am3.

10.2.2 PaccuuTbiBaloT cogepXaHue cBuHLUA B npobe ans aHanuaa w, Mr/kr, UCnonb3ys criefyroLyro
copmyny

W=(Ws*Wo)'V, (1)
1000-m
rae Wy — YucreHHoe 3HaveHne cofepXaHusi cBUHUA@ B aHanusupyemom pactsope (cm. 9.1.3 unmn 9.2.3),
MKr/am3;
W, — YUCNEHHOE 3HaYeHne coflepXKaHnsl CBUHLIA B pacTBOPE KOHTPOIbHOro onbiTa (cM.9.1.4unm 9.2.4),
MKr/am3;

V — uucneHHoe 3HaveHne o6bema aHanuanpyemoro pacteopa (cM. 9.1.3 unm 9.2.3), cm3;
m — JucrieHHoe 3Ha4YeHne Macchl aHanmaMpyemon Yyact npobbl (cm. 9.1.1 unn 9.2.1), r.

10.3 PacueT c noMoLWbI0 CTaHAaPTHbIX o6aBok

10.3.1 PaccuuTbiBalOT coaepxaHue cBMHUA B Npobe ANs aHanusa w, 1 codepXaHune CBUHLA B KOHT-
POMBLHOM PacTBOPE W, MKI/M, C MOMOLLbI0 CTaHdapTHEIX Ao6aBok, Ucnonbays credytoLlyto dopmyny

Ws(WO) = AO/[W} X Cs, (2)

rae w, — coaepxaHue CBUHLA B aHannsnpyemom pacTteope, MKr/am3;

W, — cofilepXaHue CB/HLa B pacTBope KOHTPOIBLHOTC oMbiTa, MKr/am3;

A, — 41CcreHHoe 3HavYeH e curHana (nnoLadb Unu BbicoTa) Ans aHanMsnmpyemoro pactsopa v pacTso-
pa KoHTponbHOro oneiTa (cm. 9.3.2.2);

A, — vncreHHoe 3HaveHWe curHana ans aHanusrpyemoro pacTeopa Unu pactesopa KOHTPONbHOTo onbiTa
nntoc ogHo gobasnexune (cm. 9.3.2.2);

A, — vncrneHHoe 3HaveHue curHana ana aHanuanpyemoro pacTeopa Unu pacteopa KOHTPOMbHOTO onbiTa
nntoc asa gobasnexus (cm. 9.3.2.2);

€, — YMCrIeHHoe 3HaYeHne KoHUeHTpaLuum B fobaBneHHOM CTaHAapTHOM pacTBope cCBMHLA (CM. 5.9),
mkr/am3,

10.3.2 PaccuuThiBalOT cogepxaHne cBuHLa B Npobe Ans aHannaa w, BblpaXeHHoe B MUIMrpaMmax Ha
KUMorpamm, ¢ MoMOLLbIO TOrO Ke paBeHcTBa, YTo M B 10.2.2, HO 3aMeHss cofepXXaHue CBMHLA B pacTBOpe KOH-
TPONbHOTO OMbITa W, U cofepXaHue CBMHLA B aHanMaupyeMoM pacTBOpe W, Ha 3HauyeHus, NnomnyvyeHHble
B 10.3.1.

10.4 BbipaxeHue pe3ynbTaToB
PesynbTaThl, nony4eHHble o 10.2.2 unn 10.3.2, BeipaxkatoT € TOYHOCTLIO A0 BTOPOro AECATUYHOMO 3HaKa.
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11 MpeunsnoHHOCTb

11.1 Mexna6opaTopHoe UcnbiTaHue

3Ha4yeHus NoBTOPSIEMOCTU U BOCTIPOM3BOANMOCTN BbINW BbiBeAeHbI U3 pesynbTaTa MexnabopaTopHbIX
UCMbITaHWIA, NpoBedeHHbIX B cooTBeTcTBUN ¢ ISO 5725-1 1 ISO 5725-2. MoapobHocTu MexnabopaTopHoro
UcnblTaHWUA Mo onpeaeneHuto NPeLnM3noHHOCTU MeToda NpuBeaeHbl B NPUNOXeHNN A. 3Ha4YeHWs1, NoNyYeHHbIe
B pesynbTaTe UCNbITaHWSA, HE MOTYT ObITb NPUMEHUMBI K UHBIM MHTEpBanam KOHLEeHTpaL/Mn 1 MaTpuLiam, KpoMe
npuBeaeHHbIX.

11.2 MNMoBTOpPAEMOCTDb

ABconioTHas pa3HOCTb Mexay AByMS OTAENbHbIMUA €4UHUYHBIMUY pe3ynbTaTaMu U3MEpPEHUIA, MoNyYeH-
HbIMW B pe3yrbTaTe NpuMeHeHUs 04HOTO 1 TOro e MeToAa Npu nccrnegoBaHU MAEHTUYHOTO aHanMsnpyemoro
maTepuana B TOW e nabopaTopun OOHUM W TEM Ke OrnepaTopoM C WUCMOMb30BaHWEM OAHOTO U TOrO Xe
06opyaoBaHUS B TEYEHNE KOPOTKOro NPOMEXYTKa BpeMEHN, He AOMKHA NPEeBbILLATh 3HAYEHUS!, NpUBeAeHHbIe
B Tabnuue A.1, 6onee yem B 5 % cny4yaes.

11.3 BocnpousBoauMmocTb

ABconoTHan pasHOCTb MeXay ABYMS e AMHUYHBIMU pesyribTaTamyu M3MepeHui, Nony4yeHHbIMU B pe3ynb-
TaTe NpUMEHEHWUA OAHOMO 1 TOrO Xe MeToAa Npu UccrneaoBaHUM UAEHTUYHOro aHanusMpyeMoro Matepuana
B pasHbIX nabopaTtopusx ¢ pasfvMyHbIMKA onepaTopamu, UCMoMb3yloWmUMA pasnuiHoe o6opyaoBaHue, He
[OMKHa NpeBbllaTh 3Ha4YeHus1, NpusedeHHble B Tabnuue A.1, 6onee 4em B 5 % cnyvaes.

12 MMpoTokon ncnbiTaHUN

MpoTokon ucnbiTaHW JAomKeH codepXaTb creayrowmne gaHHbIe:

a) BCH UHOpPMaLMIo, HeobxoauMyto s MONTHON uaeHTudnKaLmum npobbl;

b) meToa otbopa Npob, ecnn OH U3BECTEH;

C) NpUMeHsIieMblin MeTo UCMbITaHUIA, BCerga co CChISIKOM Ha HACTOSILLMIA CTaHAapT;

d) mobele ocobeHHOCTU, He ykasaHHble B HacTOsileM CcTaHgapTe WM paccmaTpuBaeMble Kak
OOMONHUTENbHbIE, a TaKKe CBeAEHNs O NoBbIX NPOUNCLLIECTBUSIX, KOTOPLIE MOTU NOBMAUATL HA pe3ynbTaT(bl)
UCMbITaHNS;

e) pesynbTaT(bl) UCMBITAHWA UMW, ecnvu NPOoBOAMNAchL NPOBEPKA MOBTOPSIEMOCTWU, OKOHYATESbHBIN
nony4YeHHbIn pesynbTar.
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MpunoxeHune A
(cnpaBo4Hoe)

Me)KnaﬁopaToprle ucnbiTaHnA

A1 OTyeT 06 MCcnbITAHUAX

MexayHapogdHble COBMECTHbIE WUCTbITAHUS, BKIOYaKWme AeBsATe nabopatopuii, 6blnu npoBeAeHbl Ha BOCbMU
npoBax pasnuyHbIX CyXMX MOMOYHbLIX NPoaykToB. OgHako OTYeTbl MATU y4YacTBylOWMX nabopaTtopuii nokasanu, 4To
UMenucb TPYOQHOCTM NPV UCMONb30OBaHMKM 3TOr0 METoAa U YTO ero Metoavka He Gbina To4Ho cobniogeHa.

MonyueHHble pesynbTaTbhl YeThlpex OCTaBLIMXCS nabopaTopuii, kaxaas U3 KOTOPbIX UCNONb3oBana MuUHepanu-
3auuio Nog AaBrneHWeM B NeYn UM MUKPOBONHOBON Neyn, Bbinv NogBeprHyTel CTaTUCTUHECKOMY aHanm3y B COOTBETCTBUMN
¢ I1SO 5725-1 1 ISO 5725-2 n ganv gaHHble NO NPeun3MoOHHOCTH, yKasaHHble B Tabnuue A.1. Ucnbitanusi no Grubbs
u Cochran BbIsiBUNK, 4TO BIGPOCOB Bonblue He Gbino.

Tabnwnuya A1 — PesynbraTel MexnabopaTopHbIX UCTIbITaHUIA

Tun npoaykTa C[inequ/r:(?e, CVr,% | R mkrikr | CVR, % | R, mkrikr | CVR, %2

A (1/13) | Monoko cyxoe cybrnMmauMOHHOW CyLUKW 1,

nony4YeHHoe U3 CryLLeHHOro CTepunmM3oBaH-

Horo monoka 6e3 caxapa 38,7 16,8 18,40 20,9 22,89 26,1
B (2/7) Cyxoe LenbHoe MOroKo 23,6 58,9 39,34 80,9 54,05 28,1
C (3/10) | MNnaeneHsbI CbIp 9,5 72,7 19,55 80,1 21,53 32,2
D (4/11) | Cyxas mono4Hasi CbIBOPOTKa 16,3 69,9 32,24 127 58,58 29,7
E (5/15) | Kaseunat 25,3 49,0 35,08 75,5 54,06 27,8
F (6/12) | Monoko cyxoe cybnMmauMOHHOW CYLIKW 2,

nony4YeHHoe U3 CryLLeHHOro CTepunn3oBaH-

Horo mornoka 6e3 caxapa 19,4 103 56,55 77,3 42,44 29,0
G (8/14) | Cbip cybnMmaLnoHHOW CyLuKK 22,0 36,4 22.66 49,5 30,82 28,4
H (9/16) | Cyxoe o6e3xupeHHoe MOnoko 19,6 37,8 20,97 29,6 16,42 28,9

) KoathdrumeHT Baprauum BOCNPoM3BoaMMOCTU Bbin CNPOrHO3vpOoOBaH Mo ypasHeHuio Fopeuua.

A.2 3aKn4veHnsa n pexomeHaaunmn

PesynbTaThl MCNbITAHMS NOKA3bIBAIOT, YTO AAHHbIE MO NPeLU3MOHHOCTU HEe COOTBETCTBYIOT OXMAAEMbIM pe3ynbTa-
Tam. BocnponssogumocTs ToNbko AN napbl Npo6 A co 3HaunMTenbHO Gonee BbICOKMM COAEPKaHUM CBMHLIA MO CPaBHEHUIO
€O BCeMM ocTarnbHbiMM Npo6amm cornacyeTcsi C NPOrHO3vMpyeMbiM 3Ha4YeHUEM o ypaBHeHuio [opBuLa, B TO Bpemsi Kak BOC-
nNpon3BoAMMOCTb AN nNpobel H moxeT cuntaTtbesi npuemnemoii. [lnsi ocraBmxcs nap npo6 BocnponssoauMocTb Npuenu-
3UTenbHO B ABa-TPU pa3a Bbiwe NPOrHo3UpyeMON.

PesynbTaTthl CNbITAHNA HE SIBMSIOTCH YAOBINETBOPUTENBHBIMY U B LLENOM KONM4ecTBO rnabopaTtopui, npeactasnsi-
IOWNX AaHHbIE, KOTOPblEe MOTYT 6biTh BKMIOYEHb! B BanNnuaaumio, CIIMWKOM HU3KOE, NMOSTOMY AaHHbIE NO NPEeLUU3MOHHOCTU
Henpuemnembl. BoamoxHo, HeyaoBneTBopuUTenbHas NPeLm3noHHOCTb CBSA3aHa C HU3KMMU YPOBHAMMU COAepXaHus CBUHLA
8 npo6ax. Tonbko Ase Npobbl 66K C 3aBbILLEHHBIM COAEPXXaHMEM CBUHLA, B TO BPEMSI KaK APYrMe UMenn eCTeCTBEHHLIN
YPOBEHb 3arpA3HeHnsi CBMHUOM. C TOUYKM 3peHUsi Ka4eCcTBa NpoAyKTa OueHb HA3KOe CoaepKaHne CBUHUA SIBNSAETCSH No3u-
TMeHbIM. C Apyron CTOpPOHbI, 3TO Nogpa3yMeBaeT cepbe3Hylo Npobriemy Ansi aHanuTuyecknx natopaTopuii.

Ina xuakoro monoka Eeponerickum coto3zom (EU) 6bino ycTaHOBNeHo npefernbHoe cogepxaHne ceuHua 20 MKr/kr.
[ns cyxoro monoka v gpyrmx CyXux MOroYHbIX NPOAYKTOB OHO COOTBETCTBYET MHTepBany ot 150 mkr/kr go 200 mkr/kr. Mpe-
AenbHOe coaepXXaHue arisi cbipa cocTaBnsieT NPUGNU3NTENbHO 75 MKI/K.

YpoBHU cogepxaHusi CBUHLA B Npobax Ans aHanuaa, ucnonb3ayembiX st UCTbITaHWA, Gbinmn ropasgo Huxke. YunTbl-
Bas, YTO NPEUU3NOHHOCTb U TOYHOCTb Gbiny Npuemnems! Arisi Npobsbl A ¢ cogepkaHnemM CBUHUA OKONOo 35 MKI/Kr, MOXHO
npeanonarare, 4T0 ans npo6 aAns aHanusa c cogepxaHnem ceuHua ot 50 mkr/kr go 100 mkr/kr, meToa mor 6bl aaTth Gornee
YOOBNETBOPUTENBHBbIE Pe3ynbTarhl.

MpuHnman Bo BHMMaHWe, 4YTO onpeAeneHne cCoaepaHusi CBMHLA He SIBNSIeTCA METOAO0M, yCTaHaBNUBAOWMM 3Ha-
YeHWs, a ABNAETCA OLLEHKON KOHLIEHTPaLMM YeTKO onpefeneHHOro XMMM4eckoro coeguHenusi, 7o B 6yayuwem Hanbonee
noaxoasaLWwmm MOXeT OblTb NOAXO0A K pELLEHUIO 3TOW NPoBemMbl C TOYKM 3pEHUSI KpUTEPUEB. YUNTBIBAA ONbIT, C NOMOLLbIO
OMNUCaHHOro MeToAa MOXHO NMONYYMTb NPELN3NOHHbBIE U TOYHBbIE pe3yrbTaThl ANA coaepxaHnn cBnHua 6onee 40 Mkr/kr B
CyXOM BelecTBe.
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MpunoxeHne B
(cnpaBouHoe)

NMpUMEHUMOCTb CYXOro 030neHUA B KavyecTBe cnoco6a MUHepanusauum

Tonbko ogHa u3 nabopatopui, y4acTBYIOWMX B MeXNabopaTopHOM UCNbITaHUW, UCNONb30BanNa Cyxoe 03ofeHue.
K coxaneHnuio, ata nabopaTtopusi He cobniogana TO4YHO YyCTaHOBNEHHYI0 METOAMNKY, MOCKONbKY 030/1EHNE NPOBOAMUITOCH
npu temnepaTtype (700 + 50) °C BMeCTO yCTaHOBNEHHON MakcuMansHon Temnepatypsel 550 °C. Mony4yeHHbIN B pesynbTarte
03051eHNA NPOAYKT Takke akcTpamposanca APDC B MIBK, koToporo HeT B MeToauke. Tem He MeHee pesynbTaTbl 3TON
nabopaTopun CTaTUCTUHECKM HE OTNNYAIOTCS OT pe3ynbTaToB YeTbipex nabopaTopui, NPUMEHSAIOLNX TEXHUKY MUHeparnu-
3aumu BUCNbITaTENBHOM COCYAE AN Pa3noXeHwus, M BNonHe COBNagaloT ¢ pesynbTaTtamu Tpex nabopatopui, NpUMeHsiio-
wmx TexHuky /ICP-MS v ot6opa TBepabix Npob GFAAS (cMm. Tabnuuy B.1).

Tabnwuua B.1— CpaBHeHne cpegHuUx pe3ynbTaToB, NONYYEHHbIX C MOMOLBIO 3TOro0 MeToAa (MCNbiTaTenbHbIN COCY/,
ANs pa3noxeHus), ¢ pesynbratamm nabopartopuii, MCNONb3yowmx TexXHUKy oT6opa Teepabix Npod GFAAS n ICP-MS (B), n
cyxoe o3onenue npu 700 °C (C)

Mpo6a Twn nponykTa A cpegHee, mxr/kr | B cpepgHee, mkr/kr | C cpegHee, MKr/kr

A (1/13) Monoko cyxoe cybnumaLuoHHon cywikm 1, nony-
YEHHOEe U3 CryLLIEeHHOro CTEePUNU30BaHHOIO MO-

noka 6e3 caxapa 38,7 33,6 29,8
B (2/7) Cyxoe uenbHOe MOMOKO 23,6 10,1 6,0
C (3110) MnaBneHbIn coip 9,5 5,8 7,2
D (4/11) Cyxasi Mono4Has CbIBOpPOTKa 16,3 6,1 0
E (5/15) Kazeunnat 25,3 19,3 21,2

F (6/12) Monoko cyxoe CybnvmaLumMoHHON CYLWKK 2, Mony-
YEeHHOe M3 CryLLEeHHOro CTEPUNN30BAHHOIO MO-

noka bea caxapa 19,4 13,5 11,6
G (8/14) Chbip cybnMmMaLMOHHON CyLIKU 22,0 15,2 15,7
H (9/186) Cyxoe 06e3KMpeHHOe MOMoKO 19,6 8,8 6,3

OpHa 13 nabopatopuii NpeactaBuna AaHHele 06 NCNBITAHUM MOMYYEHHLIX NPU CYXOM 030TEHWU NPOAYKTOB, NpU
06paboTKe KOTOPbLIX HEBO3MOXHO NMONYUNTHL XOPOLWKE PE3yNbTaThl U3-3a 0UeHb BLICOKOTO (DOHOBOIO MOMTOLWEHUS, KOTOPOe
npubop He MOr kKomneHcpoBaTk. CepHast KWCNOTa, UCNONb3OBaHHAas ANsl yCKOPEHUSI CYXOro 0305EHUS, MOXET Bbi3blBaTb
TaKne BbiICOKkMe (HhoHOBbIE curHansl. OnbIT nokasarn, YTo B cny4yae Ucnosib3oBaHusi 6onee crapbix TMNOB rpaduToBbIX Neven
C OTHOCUTENBHO 6oNbWKUMY rPachUTOBLIMU TPYBKamMu He Gbinio Npobnem ¢ komneHcauuel oHa AN NPOAYKTOB 030MeHUs!
atoro Tuna ([6]), Ho B cnyyYae npy MCMonb30BaHMKU HOBbIX NPUBOPOB CO 3HAUMTENBHO MEHBLUMMU FPacdUTOBLIMU TPYBKaMm
3Tn Npobrnemsi MOryT BO3HUKHYTb.

OCHOBBLIBAACH Ha STUX BLIBOAAX, BbI3bIBAET COMHEHNA HEOBXOAUMOCTb UCMONb30BaHUS1 CEPHOM KUCMOTbI, MOCKOIb-
Ky OCHOBHas! Lefb ee UCNOMNb30BaHWs 3aKrioHaeTcs B NPeaoTBpalleHm noTepb CBMHUA Npy ucnapeHun. B pesynbrarte
NONYy4EeHHOTO ONbiTa U AONOMNHUTENBHOW MHOPpMaumun n3 naboparopuii 6bINo 06HapyxeHo, UTo foGaBneHne cepHoM
KUCINOThI HE AABNAETCA HeO6X0AMMBIM st NpegoTBPALLEHUsT TAaKUX NOTEPb, €CINU 030reHne NPOBOAUTCS NMPU Nporpam-
MMPOBaHWKN TEMNEPATYPLI C MakCUMarnsHOW Temnepartypon osonexus ot 500 °C go 550 °C ([5]).

CepbesHble noTepu CBMHLA NPOUCXOASIT B TOM CrnyYae, ecnv npoba noYty He CoAepKUT HEOPraHNYECKUX BELLLECTB,
YTO MPUBOAMT K O4€Hb MAnNomy KONu4YecTBy OCTaToOHHOM 30nbl. KpoMe Toro, npu 030reHnmn UCKMIoUUTENbHO Marioro Komnm-
YecTBa CTaHAAPTHOrO pacTBoOpa, BLIXOA NONy4YaeTcsl O4MeHb HU3KMM. ITO npearnonaraeT, YTo HeopraHudeckasl MaTpuua
OKpY>KaeT CBUHEL U NPeaoTBpaLLaeT TakuM 06pa3om ero ucnapeHune. OgHako 60nbLIas 4acTb MOSIOKa U MOTOYHbLIX MPOAYK-
ToB obBpasyeT 3HaUNTENbHOE KONWMYECTBO 3051bl B pe3ynbTate COAEPKaLMXCS B HUX HEOPraHUYECKUX BELLECTB.

Cyxoe 030reHune SBNAeTCA OTHOCUMTENBHO NPOCTLIM U HETPYAOEMKUM METOLOM, MO3BOJISIOLLUM NPOBOANTL MUHEPa-
NV3aumIo HECKONBKMX NP6 ogHOBpeMeHHO. B 3aBUCMMOCTH OT pa3Mmepa MydDenbHOI NMeYymn 3T0 KONMUECTBO MOXET MEHSI Tb-
¢ o1 10 go 50 npo6. Takum 06pazom, aKCNEPTLI PEKOMEHAYIOT HE UCKIIOUaTb 3TOT anbTEPHATUBHLIN METOA 030J1EHUA U3
AaHHoro ctaHgaapta. [o3tomy STOT BapuaHT BKIMIOHEH, HO C y4eTOM Npumeyvanusi (M. 9.1.1), koTopoe He npeagycmaTpuBaeTt
Aob6aeneHne cepHON KUCNOTbI.
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Mpunoxenve QA
(cnpaBo4Hoe)

CBefleHUs1 0 COOTBETCTBUM CChITOYHbIX MeXAyHapoAHbIX CTaHAapTOB
MeXrocygapCcrtBeéHHbIM CTaHOQapTam

Ta6nwuua OAA

O6o3Ha4eHne CebINOHHOro CreneHb O6o3HaveHne n HauMeHoBaHue
MeXayHapoaOHoro cTaHgapTa COOTBETCTBUS COOTBETCTBYIOLLETO MEXroCyAapcTBEHHOTO cTaHaapTa
ISO 648:2008 — *
1ISO 1042:1998 — bl
ISO 3696:1987 — o
ISO 6732:1985 — b

* CoOTBETCTBYIOWMI MEXrocydapcTBeHHbIN cTaHaapT oTcyTcTByeT. B Poccuiickon ®egepauym pgericteyet
MOCT 29169—91 (MCO 648—77) «[Nocyaa nabopatopHas cTeknsiHHas!. MNUNeTkn ¢ OAHON OTMETKOW».

** COOTBETCTBYIOWUI MEXIOCYAapCTBEHHbIV CTaHAapT oTcyTcTByeT. [lo ero yreepXaeHunsi pekoMeHayeTcs UCnonb-
30BaTh NepeBof Ha PyCcCkuUi A3bIK AaHHOMO MeXAyHapoaHOro ctangapra. MNepeeoa 4aHHOTO MeXayHapogHoOro ctaHaap-
Ta Haxogutcs B PegepanbHOM MHAPOPMaLMOHHOM (DOHAE TEXHUYECKUX PErNamMeHToB U CTaHAapTOB.

*** COOTBETCTBYIOWMI MEXIoCyAapCTBEHHbIM CTaHAapT oTcyTcTByeT. B Poccuiickont Pegepaumm pgencreyet
FOCT P NCO 52501—2005 (MCO 3696:1987) «Boga anst nabopatopHOro aHanuaa. TexHU4YeCcKne yCrioBusi».
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