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1 PA3PABOTAH TexHuveckum komuTeTom no cTaHgaptmsauum TK 031 "HedtsaHble TonmnvMBa M CMa30udHble
mMaTepuansbl”, OBLLECTBOM C OrpaHMYEHHON OTBETCTBEHHOCTLIO "ABPOPA"

2 BHECEH TexHuyecknm kommteToM no ctaHaaptmdaumm TK 031 "HedTaHble Tonnuea n cMasoyHble matepuans!”

3 YTBEPXXOEH 1 BBEEH B IEVCTBWE lMpukasom ®enepansHOro areHTCTBa Mo TEXHUYECKOMY perynipoBaHiio 1
meTponorum ot 30 Hosbps 2021 r. N 1656-cT

*

4 HacTtosawwui ctaHgapT pa3paboTaH C y4eTOM OCHOBHbIX HOPMaTMBHbIX MonoxeHun ctaHgapta ASTM D4929-19a
"CTaHgapTHble MeTOA4bl UCMbITaHUN ONS onpedeneHnsa cogepaHus opraHMYeckux Xrnopmaos B cbipon Hedptn" (ASTM
D4929-19a "Standard test method for determination of organic chloride content in crude oil", NEQ)

* [locTyn K MeXayHapogHbIM 1 3apybexHbIM OKYMEHTaM, YNOMSHYThIM B TEKCTE, MOXHO MOMYy4YuMTb, 0OpaTMBLUMCE B
Cnyx0y nopgoepxkn nonb3oBartenei. - Npumedanne nsrotosutens 6asbl 4aHHbIX.

5 BBAMEH 'OCT P 52247-2004

lMpasuna npumeHeHUs1 HacmMosiLe20 cmaHdapma ycmaHoereHbl 8 ctatbe 26 PegepanbHOro 3akoHa OT 29 MIoHS
2015 . N 162-03 "O ctaHpgapTusaumm B Poccuiickon ®egepaunn’. MHopMmauusi 06 UBMEHEHUSIX K Hacmosiemy
cmaHdapmy rybriuKyemcsi 8 exxe200HOM (o cocmosiHUO Ha 1 siHgapsi mekyuwe2o 200a) UHGhopMalUOHHOM yKa3amerie
"HauuoHarnbHble crmaHOapmbl”, a ocbuyuarnibHbIl MeKecm UBMEHEHUL U ronpasoK - 8 eXXeMeCsIHHOM UHGOPMAaLLOHHOM
yKasamene "HayuoHarnbHble cmaHdapmbl”. B criydae riepecmompa (3amMeHbl) uniu OmmMeHsbl Hacmosiueao cmaHdapma
coomeemcmeyrouiee yeedomrieHue 6ydem orybriukosaHo 8 bripKalilleM 8bilyCKe eXXeMEeCSIHHO20 UHQOPMaLLIOHHO20
yKkasamens "HayuoHarnbHble cmaHOapmbi”. Coomeemcmeyrowias UHgbopMmauusi, yeedomrieHue U meKcmbl
pasmeLaromcs makxe 8 UHGhopMalULUOHHOLU cucmeme obuezo ronb3o8aHusi - Ha oghuyuansHoM calime ®edeparibHO20
aseHmcemea o mMexHU4eCcKoMy peayriuposaHuto U Memporioauu 8 cemu MHmepHem (www.rst.gov.ru)

1 O6bnactb npumeHeHusA

1.1 HacTtoswmi cTaHgapT ycCTaHaBnuBaeT TpU METo4a OMNpeneneHusl MacCOBOW [ONW  XIOPOPraHU4eCcKMx
coefuHeHUl (opraHMYeckux xnopuaos) B Hedotn ot 1 MnH-1 (ppm, Mkr/r) (metogbl A, B, I') n metoa B - onpepenexve

MaCCOBOW 0NN XIOPOpPraHNYeCKMX CoeanHEHNI (OpraHUYEeCKNX XNOpuaoB) B HETU OT 2 MITH-1 (ppm, MKI/T).

MMepBOHaYarnbHbIM 3TaNOM KaXAoOro MeToda WCMbITaHWsa SABMNSeTCA OUCTUNNAUMSA 00pasuoB HedTUM C LEnbio
BblgeneHuss dpakumn, BbikMnawowen [o Ttemnepatypbl 204°C (ganee - dpakuma 204°C), ana nocnenyowero
onpeaeneHns MacCOoBOW A0MMW XIOPOPraHNYeCcKUX CoeaUHEHWIA.

Metog A - BoccTaHoBnenwe pudpeHnnom (6udbeHnnom) HaTpus € NOCNEeayLWMM  NOTEHLUOMETPUYECKM
TUTPOBaHMEM.

Meton B - cxuraHue B cpee WHEPTHOTO rasa W Kucropoga C MOCrneylowyM  MUKPOKYTOHOMET PUMECKUM
TUTPOBAHWEM.
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Metog B - nonuxpoMatuyeckasi BONHOOAMCMEPCUMOHHAS  PEHTreHOITyOpecUEeHTHasi  CMEeKTPOMETpUsi  C
MCNOMNb30BaHWEM BHYTPEHHero ctaHaapTa.

Metog ' - MOHOXpOMaTMYecKasi BOSHO- WK 3HEProaMcrnepcrMoHHas PeHTreHodyopecLeHTHasi CrieKTpoMETpUsi, a
Tawke MONMMXpoMaTUYeckasl 3SHEepProgucnepcroHHasi PEeHTreHOryopecLeHTHasl CMNEKTPOMETpUs 6e3 Kcnonb3oBaHUs
BHYTPEHHero ctaHgapra.

MpumeyaHns

1 [ocToBepHOCTb pe3ynbTaTOB WCMbITAHUA MO HACTOsILEMY CTaHOApPTy AN COAep)KaHWUs XIOpOpraHU4ecKmx
coefIHeHUiA (OpraHMYeckux XnopuaoB) B HedTU HUXKE NPEedenoB, YCTAHOBMNEHHbIX B 1.1 ANA pasnuyHbIX METOAO0B, He
noaTBepXKaeHa.

2 B KOHTEKCTe HaCTOoslLLero craHgapTa MOHATUS "XIopopraHuyeckMe coeguHeHus" u "opraHudeckue xnopuabl”
ABNATCSA TOXAECTBEHHBLIMW.

1.2 Hactoawmin cTaHOapT He NpeTeHOYeT Ha MOSMHOTY OnucaHuMs BCEX Mep ©e3onacHoOCTH, CBSI3aHHbIX C €ro
ucnonb3oBaHneMm. Bcs OTBETCTBEHHOCTb 3a yCTaHOBJ1IEHME COOTBETCTBYHOLLUX NpaBun 6Ge3onacHOCTN, Mep MO oxpaHe
3[0pOBbs 1 OKpY>KaloLLen cpefbl NEXUT Ha nonb3oBaTerne cTaHgapTa.

2 HopmMaTuBHbIe CCbIIKM

B HacToswwem CTaHOapTe ncnornb3oBaHbl HOPMaTBHbIE CChIJNTKK Ha chneaylouine ctaHaapThbl:

FOCT OIML R 76-1 locymapcTBeHHasi cucTema obecnedeHns eguHCTBa M3MepeHuin. Becbl HeaBTOMaTM4eCcKoro
pencteus. Yacte 1. MeTponornyeckue n TexHndeckme TpeboBaHmd. McnbiraHms

FOCT 2177 (MCO 3405-88) HedbrenpogykTbl. MeToabl onpeaeneHust opakLMOHHOro cocTasa
FOCT 2517 Hedbtb 1 HedpTenpoaykTel. MeToabl oT6opa npob
FOCT 31873 Hedbtb 1 HecbTenpoaykTbl. MeToabl pyyHoro otéopa npob

FOCT P 53228 Becbl HeaBTOMaTu4yeckoro gencteus. Yactb 1. Mertponormdeckne n TexHndeckue TpebGOBaHWS.
WcnbitaHus

FOCT P 57036 HedrenpogykTbl. Onpepernenve gpakLnoHHOro coctaBa npy aTMOCGEepHOM aBreHnn

FOCT P UCO 5725-6 TouyHOCTb (MPaBUNbHOCTb U MPELM3MOHHOCTbL) METOOO0B U pPe3ynbTaToB U3MepeHun. YacTtb 6.
Mcnonb3oBaHme 3Ha4eHUn TOYHOCTM Ha NpakTuke

MpymeyaHne - [py NONMbL30OBaHWM HACTOALIMM CTaHOApTOM LefiecoobpasHO NpoBepuTb AEeNCTBUE CCbINIOYHBIX
CcTaHOapToB B MHGOPMALIMOHHON cucTemMe ObLLEero nonb3oBaHust - Ha odmumnanbHom cante deaepanbHOro areHTcTea no
TEXHNYECKOMY PEeryfiMpoBaHuioO U MeTpororMm B cetu UHTepHeT unu no exerogHoMmy WHEGOpPMaLMOHHOMY YkasaTenio
"HauunoHanbHble cTaHAapThbl”, KOTOpbIA OnMybnvMkoBaH MO COCTOSHMIO Ha 1 AHBaps Tekyllero roga, M MO BbiMyCcKam
€XEMECSHYHOro MHAOPMALMOHHOIO yKasaTens "HaunoHanbHble cTaHgapThl" 3a Tekywun rod. Ecnu 3ameHeH cCbInNoYHbIv
CTaHOapT, Ha KOTOPbIN AaHa HedaTMpOBaHHAsA CCbiflka, TO PEKOMEHOYETCS UCMNOoMNb3oBaTh AENCTBYIOLLYIO BEPCUIO 3TOMO
cTaHgapTa C Y4EeTOM BCEX BHECEHHbIX B JAaHHY0 BEPCUIO U3MEHEHWI. ECN 3aMEeHEH CCbINOYHbIN CTaHAapT, Ha KOTOpbIN
JaHa JaTvpoBaHHasi CCbIfika, TO PEKOMEHAYETCHA MCMOoNb30BaTb BEPCUMI0O 3TOrMO cTaHgapTa C YKasaHHbIM Bbile rogoM
yTBEpXaeHus (NpuHaTKs). Ecnn nocne yTBepXaeHusa HacTosALLEro cTaHaapTa B CCbINIOYHbIN CTaHAapT, Ha KOTOpbI AaHa
JaTnpoBaHHas CCblIfka, BHECEHO U3MEHEHUWe, 3aTparvBatoLlee nosriokKeHne, Ha KOTopoe [iaHa CCbIfika, TO 3TO NONOXeHue
pekoMeHOyeTcs NpuMeHaTb 6e3 yvera AaHHOro M3MeHeHusi. Ecnm ccbinodHbIi cTaHgapT oTMeHeH 6e3 3ameHbl, TO
NnornoXxeHue, B KOTOPOM JaHa CCbIflka Ha Hero, pekoMeHayeTCcs NPUMEHSITL B YacTu, He 3aTparMBaroLLen 3Ty CChINKy.

3 CywHocTb MeTOAOB

3.1 MNposogar guctunnaumo Hedptn no NOCT 2177 (metog B) nnm TOCT P 57036 ¢ gononHeHusimn no pasgeny 7
Ons nonyyeHus dpakuum, Belikinatowen oo Temnepatypbl 204°C.

YpansaioT cepoBoaopos nNpoMbiBaHUeM nonyveHHow dpakuum 204°C BoaHbIM pacTBOPOM rmapokcuaa Kanus. 3atem
yOoansoT HeopraHudeckue ranouabl (xnopuasl) npoMsisaHvem dpakunm 204°C sogon (cm. 7.4.3).

3.2 [Ona onpegeneHWs MacCoBOW [AOMW XOPOPraHMYECKUX COEOQVHEHWA B HedTU UCMOoNb3ylT pesynbTarhbl,
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norny4eHHble AN npombiTon dpakumm 204°C.
3.2.1 Metog A

MomellatoT B3BeLLEHHbIM 00pasel, npombiTon dpakumn 204°C B OenuTenbHY0 BOPOHKY, COAEpXKallyl pacTBOp
oudbeHuna (GudeHnna) HaTpua [XMmmyeckoe coeauvHeHve Hatpusa 1 audeHuna (budeHnna) B AMMETUNOBOM admpe
aTuneHrnukons] B Tonyore. lNpoTekatowas npy 3Tom peakums cBobogHOpaauKanbHOro Xxapakrepa NpUBOAnT K ObiICTpoMy
npeobpasoBaHU0 OpPraHMYEeCcKUX rarioreHoB B HeOopraHudyeckue ranowabl, Npu 3TOM HaTpuiA NpeBpallaeTcs B
MeTannoopraHM4yeckoe CoequHeHVE.

N36bITOK peakTBa pasnaratoT NMOAKUCIIEHMEM CMeCcK 1 pa3genstoT dasbl. BeinapmsatoT BogHyto a3y o obbema
25-30 cm3, 0oGaBnAlOT aueToH U NPoBOAAT NOTEHLMOMETPUYECKOE TUTPOBaHME pacTBopa.

3.2.2 Meton b

BeoosaT obpasew npombiTon dhpakumm 204°C B NOTOK rasa, coctosiero npubnmamtensHo n3 80% kucnopoaa n 20%
WHEPTHOro ras3a (aproH, renui wunu asor). [lponyckaldT cmecb rasa v npoby uepe3 TpyOKy ANs CXUraHws
(MMpONMTMYECKOrO pasnoXeHWs), B KOTOpPOW nopaepxuBaloT TemnepaTtypy He Hwke 800°C. Bxogswum B cocTtas
XNOPOpraHNYeCcKUX CoeauHEHUA XNop npeobpasyercsl B Xnopuabl WWNM OKCUXNopuabl, KOTOpbIE 3aTeM MOCTynawT B
A4eriKky NS TUTPOBaHus, Ae BCTYyMalT B peakuuio C MOHaMu cepebpa, reHepvpyembiMn B siderike. KomneHcauus
BCTYMUBLUMX B PeEaKLMIO MOHOB cepebpa ocyLlecTBMSIETCA KynoHOMeTpudecku. CyMmapHbIA TOK, HeoOxoauMmbin Ans
reHepvMpoBaHUS 3aMELLalLLMX MOHOB cepebpa, NpOoMopUMOHANeH KOHLEHTpauun X1opa, MpUCYTCTBYIOWENO BO
BBEAEHHOM ObOpasLie.

B sueiike Anst TUTPOBaHUSI NpW NOCTYMIEHNN XTOpUaa NPOUCXOOUT crieaytoLlas peakuus:
Cl™ +Ag" — AgClyy, - (1)
WoH cepebpa, BCTYMNUBLLWIA B peaKLU0, FEHEPUPYETCS KyNTOHOMETPUYECKM Crieay LM 0bpa3om:
Ag° > Agh+e - (2)

Unicno MMKPOSKBMBANEHTOB cepebpa paBHO YMCIy MMKPOIKBMBANEHTOB TUTPYEMOro Xropua-uoHa u3 obpasua,
MOCTYNUBLLETO B SSYENKY AN TUTPOBaHMS.

3.2.3 Metog B

CwmewwmBatoT obpaser, npombiTon dpakuum 204°C ¢ BHyTPEHHUM CTaHAApPTOM - PaCTBOPOM BUCMyTa B HEMOMSIPHOM
pacTBoputene ¢ mMaccoson gonen sucmyta 5000 MNH-1 (ppm, MKI/T) U NOMeLalT B My4YOK PEHTTEHOBCKMX Jy4ven,
M3MEpSAT  MHTEHCVMBHOCTbL  MNWKOB  doriyopecueHuuM  xnopa UM BUCMyTa  METOAOM  MONMXPOMaTM4ECKOn
BOJTHOAMCNEPCUMOHHON PEHTreHoMNyopecLIeHTHOM cnekTpoMeTpun. CpaBHMBAIOT OTHOLLEHWE MHTEHCMBHOCTM NKa xrnopa
K MHTEHCBHOCTU NMUKa BUCMYTa C 3apaHee NoAroTOBIIEHHOW rpafypoBOYHON KPUBOW.

3.2.4 Metopg I'

MomewatoT obpasel, npombiTon dpakumm 204°C B NMy4YOK PEHTrEHOBCKUX JTyYeln, U3MEPSAOT MHTEHCUBHOCTbL MuKa
driyopecueHuum Xnopa g MerogaMu  MOHOXPOMAaTMYECKOW  BOMHOOUCMEPCUMOHHOW  PEeHTreHodnyopecL,eHTHON
CMNEKTPOMETPMKN,  MOHOXPOMATUYECKOM  SHEPro4MCMEPCUOHHONM  PEHTrEHOMNYOPECLLEHTHON  CMEKTPOMETPUMA  WIK
NonMXPOMaTUYEeCKON  SHEPrOAMCNEPCUMOHHON  PEHTreHOyOpPECLIEHTHOM  CNEKTPOMETPUM.  3aTeM  CpaBHMBaIOT
MofyYeHHY WMHTEHCUBHOCTb MNWKa C 3apaHee MOArOTOBIIEHHOW rpagyMpPOBOYHOM KPMBOW MNW  YpaBHEHMEM [OJis
onpeaeneHnss MacCcoBOW 0N Xropa.

4 Mewarowme cakTopbl

4.1 Metog A

Mewarowmmmn daktopamn st metoga A sBRSIOTCS COMM ranovgoBoAopoAHbix kucnoT HBr u HI, kotopele npu
TUTPOBaHWUN JAOT NOMOXUTENbBHBIN CUrHar.

4.2 MeTtoa b

Mewarowmmmn chaktopammn ana Metoga b ssnawtca tutpyemble ranougsl - HBr u HI (HOBr n HOI He ocaxgatoT
cepebpo), KOTOpble BCTYNalOT B peakuumio B s4enke ANs TUTpoBaHusa. MoxHO oBHapyxuTb npubnusmtenbHo 50% ux
MUKPOSKBMBAEHTOB.
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Metog B npumeHsitoT, ecnim maccoBasd gonsi obuien cepbl B obpasue npombiton dpakumm 204°C npeBbillaeT
MaccCOoBY0 JONH0 xnopa He 6onee yem B 10000 pas.

4.3 Metog B

MeLuatolumm dpakTopom Ans mMetoga B aBnsieTca Bbicokoe copdepxaHue cepbl. [Mpu coaepxaHum cepbl 6onee 0,5%
Macc. peKOMeHOYEeTCsl KOPPEKTMPOBaTb Pe3yribTaTbl ONPEeAeneHnst MacCoBON AOMM XIIOPOPraHNYECKUX COeaUHEHW Ha
cofepxxaHue cepsbl.

Mpn cogepxaHum B obpasuyax dpakumm 204°C cepbl 6onee 0,5% macc. npoucxoauTt NogaBfieHMe MHTEHCMBHOCTU
NVHUN XIOpa K ¢, YTO NPMBOOUT K 3aHVKEHHbIM pe3yribTaTam onpeaerneHms.

4.4 Metop I

4.4.1 Mewarowmmmn cdaktopamm ans meroga [ ABNAOTCS BbICOKOE coaepXaHue cepbl U MaTpudHble 3dEKTbI,
00yCnoBMneHHbIE pas3nNMunsaMM B COOTHOLLEHWAX YINepoa-BOAOPOL B KanNMOPOBOYHbIX pacTBOpax M aHanvsvpyemom
obpasue.

4.4.2 MaTpuuiHble 3deKTbl BO3HWMKAKOT MpPU CYLLECTBEHHOM OTMMYMM 3MIEMEHTHOrO COCTaBa (3a WCKIHYEHMEM
xriopa) npo6 OT CTaHgapTHbIX 0OpasuoB, YTO MOXET MPUMBECTM K 3HAYUTENBHOW MOrPELLHOCTU MpU OnpedeneHumn
cogepxaHus xnopa. Hanpumep, pasnuMuMa B COOTHOLIEHMSX YIMEepoa-BOOAOPOA B aHanvavpyemon npobe w
KanmbpoBOYHbLIX CTaHA4apTax BHOCAT OLWMOKY B pe3ynbTaT onpegeneHus.

4.4.3 O6pasubl dpakumm 204°C, nMerome cocTas, OTNMYAOLWMIACA OT 6enoro MMHepanbHOro mMacna unu apyroro
pacTtBoputens (cm. 11.5.1), aHanusmpyloT C MCMNOMb30BAaHMEM CTaHOAPTHbLIX 00pa3L0B, MPUrOTOBIIEHHBLIX Ha OCHOBE
MaTpuL, MOEHTMYHOro unm Gnmnskoro coctaea. PacTeopuTens (Matpuuy) Ans obpasLoB MOXHO NPUrOTOBUTL CMELLEHMEM
M300KTaHa W Tonyona B COOTHOLUEHMW, QNM3KOM K OXWOAEMOMY COLEPXaHUIO apOMaTUYECKUX COEeOMHEHWA B
aHanusmpyembIx obpasuax.

444 Tlpn copgepxaHun B obpasuax dpakumm 204°C cepbl bonee 0,5% macc. nmpoucxoguT 3HAYUTENbLHOE
nodaBrneHne WHTEHCVMBHOCTM MWHUM XINOpa K, YTO MPUMBOOMUT K 3aHWXKEHHbIM pesynbTatam onpegeneHus. Takve

obpasLbl UCMbITLIBAIOT C UCMOMb30BaHMEM KanMbOpOBOYHbLIX 00pa3LoB, COOTBETCTBYHOLUMX MaTpuue obpasua, wnu
KOPPEKTUPYIOT pesynbTaTbl onpegeneHus. [onyckaercs Ons CHWkeHust Takoro adydekta pasbaBnsaTb ob6pasubl
noaxodsiMmM pacTBOpUTENEM, B KOTOPOM MacCoBble OONU cepbl 1 xriopa MeHee 1 mMnH-1 (ppm, MKr/T). OCHOBHbIM

HegoCTaTKOM Mpu pas3baBneHun ABMSIETCA CHWXEHWE COAepXaHust xrnopa B obpasue. lNMepen pasbasneHvem crepyert
ybeantbes, 4To B pasbaBneHHom obpasue dpakuum 204°C maccoBast gons xropa 0yaet He MeHee 1 MrH-1 (ppm, MKI/T).

4.4.5 Ins nogbopa maTtpuubl Tpebyercs uHgopmMaumsa o0 TUNMYHOM codepXaHuu cepbl B npobe dopakumm 204°C n
NPUroTOBMNEHNN KanMBPOBOYHBIX CTaHAAPTOB C aHanorM4HbIM CoaepKaHnem cepbl. Takyto METOAMKY He MPUMEHSIOT npu
ucnbiTaHnm gpakumm 204°C ¢ HeM3BECTHbIM COAEpPXaHVWEM Cepbl UMW C COoAepXaHWeM Cepbl, OTNMYalLMMCH OT
KanubpoBOYHbIX CTaHOAPTOB.

4.4.6 TllonpaBoyHble KOA(UUMEHTHI AN Yy4veTa BMAMSAHUS cepbl OObIMHO BBOAAT, MCMOfMb3ys NpOrpaMMHOe
obecnedeHve W anroputmbl, MpedocTaBnAsieMble W3roTOBUTENSAMM (MOCTaBLiMKaMmu) obopyaoBaHus, OOHUM U3
cneayoLwmx cnocobos:

- PY4YHbIM BBOAOM 3HAYEHWSI coOepXaHusi cepbl C NMOCNeayoLell aBTOMaTU4ECKON KOPPEKTUPOBKOA;

- HernocpeACcTBEHHbIM M3MEPEHNEM COOEpPXKaHWs cepbl C NocreayoLLell aBTOMaTUYECKON KOPPEKTUPOBKOM;
- KOPPEKTUPOBKOW C NCMOMb30BaHMEM paccesiHs KoMnToHa;

- KOPPEKTUPOBKOW C NpuMeHeHneM yHOamMmeHTanbHbIX NapaMeTpoB.

[nsa yyeta BNMSHWSA cepbl NPU NPUMEHEHNN NOMPAaBOYHbIX KO3ULMEHTOB CrieayeT MCMoNnb3oBaTb pekoMeHaaumum
N3roToBUTENS 06OPYA0BaAHMS.

5 OT60p nNpob

5.1 Ot6op npob - no MOCT 2517 vnu TOCT 31873.

5.2 [ns coxpaHeHWs NeTyuymx KOMMOHEHTOB, COAEPXALMXCH B HEKOTOpbIX MNpoGax, He criedyer OCTaBMnsiTh
OTKPbITEIMU KOHTEWHEpbl C npobamu. PekomeHOyeTcsi Mo BO3MOXHOCTM UCMbITbIBaTL 0Opasubl cpady nocre otbopa

BHumaHwe! [lokymeHT BBeAeH B Aenctemne Brumanme! [JlononHuTenbHyto MHdopmMamio cM. B aprbike "Tprumedanuns”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



FOCT P 52247-2021 Hedomb. MeToabl onpeaeneHns XropopraH4eCKUX cCoeauHeHU CipaHuua 5
lMpumersiemcsi ¢ 01.07.2022 e3ameH OCT P 52247-2004

npobbl, YTOObI MPEAOTBPaTUTL MOTEPM XIOPOPraHUYECKUX COEAMHEHMA U UCKIIOYUTL 3arpsi3HEHUs!, MOSlyYeHHble W13
OKpY>KaloLLel cpeabl UK B pe3ynbTaTe KOHTaKTa C KOHTENHEPOM, B KOTOPOM HaxoauTcs npoba.

MpeaynpexgeHne - O6bem npod, oTbupaembix Npu TemnepaTtypax HWXKEe KOMHAaTHOM, MOXET YBENUYUTBLCS, YTO
NPVBOAMWT K paspyLLUEHUO KOHTENHepa Anis obpasua. [nsa Takux npob He 3anonHsIloT MOMHbIA 06beM KOHTEWHepa; A4S
y4yeTa BO3MOXXHOIo pacLUMPEHUst OCTaBNSAT 4OCTAaTOMHOE BO3AYLUHOE NPOCTPAHCTBO Hag NpoGo.

5.3 Ecnu vcnbiTaHusa nNpoBodAT He cpasy nocre otbopa npobbl, TO nepen NpPoBedeHUEM UCMbITaHUiA TLaTenbHo
nepemelLnBaloT npoby B KOHTENWHEpPE B TeYeHVWe WHTepBana BpeMeHu, Heobxogumoro ans obecrneveHus ee
OOHOPOAHOCTK. B 3aBMCUMOCTM OT XapakTepUCTUK UCTIbITYEeMON Npobbl HETU MOXET NoTpeboBaTbCcs ee HarpeBaHve s
obecneyeHnst MosHOM roOMOreHU3aLuun.

MpenynpexneHve - Ecnu TpebyeTca HarpeBaHue Npobbl, TO HEOBXOAUMO NPUHATL Mepbl ANA UCKIOYEHUs NoTepb

XIOPOPraHN4YeCcKUX COEAMHEHWIA.

6 YuctoTa peaktuBoB

6.1 Ecnu HeT gpyrvx ykasaHui, cnegyeT Ucnonb3oBaTh XMMUYECKUe peakTuBbl KBanudmukaumm X.4.
JonyckaeTcsa Mcnonb3oBaTb peakTyBbl KBanMukaL M Bbllle yCTaHOBIEHHOW B HACTOSILLEM CTaHAapTe.
6.2 YucroTa Boabl

Ecnu HeT gpyrux ykasanui, cnegyet ucnonb3oBatb Bogy tvna lll (cm. [1]).

ﬂonyCKaech ncnonb3oBaTtb BOAY OTIIMYHYIKO OT TUNa [l npwn ycnoBun noatBepxgeHua Toro, 4YTo ucnonblyemas
BOJa He CHWKaeT TOYHOCTb onpeaerneHunsa.

MpumeyaHne - CTeneHb YNCTOTbI BOAbI MOXET ObITb ObecneveHa npumeHeHnem CooTBETCTBYHOLLEro OﬁOpy,D,OBaHMﬂ.

7 NMony4yeHue dpakuumn, Bbikunawwen Ao Temnepatypbi 204°C

7.1 Annapatypa n nocyaa
VcnoneaytoT annapatypy v nocyay, npvseaeHHyto B FOCT 2177 unu TOCT P 57036, nnu ykasaHHyo HUXe.
7.1.1 Tepmometp ASTM 2C ¢ guanasoHom mamepeHun ot muHyc 5°C go nntoc 300°C.

[donyckaetca uvcnonb3oBaTh ApyrMe YyCTPOMCTBa M3MEPEHWs Temnepatypbl, Takne Kak pTyTHble TEePMOMETPbI,
Tepmonapbl UM TEPMOMETPbLI COMPOTUBIIEHNS!, €CNN WX MOKa3aHus U TOYHOCTbL ODecnevMBaloT MnornydeHue dpakumnm
204°C c aHanorM4HbLIMN XapakTepucTrKaMm, kak npu npumeHeHun tepmometpa ASTM 2C.

7.1.2 Konba kpyrnogoHHass u3 GopocunukaTtHOro cTekna BMECTUMOCTbO 1 AM3 C OOHVMM KOPOTKUM TOprioM U
CTeKMNsHHbIM wnudom 24/40.

7.1.3 MNepexogHrK TPOMHUKOBLIN M3 BOPOCUNMKATHOIO CTekna ¢ BOKOBbIM OTBOAOM MOA YINOM 75° CO CTEKNAHHBIMM
wnudamm 24/40.

7.1.4 lNepexodHuk ong TepmomMeTpa n3 6opocmnmMkaTHOro CTekra Co CTEKsIHHbIM LWinudom, kepH 24/40.
7.1.5 XonogunbHuk JInbuxa n3 opocunmkaTHoro ctekna anuHon 300 MM co CcTeknsiHHbIMK Wndamn 24/40.

7.1.6 TNepexogHVK BaKyyMHbIA C OTBOAOM M3 BopocunukaTtHoro crtekna, yron otBoga 105° co cTeknsiHHbIMM
wnundamm 24/40.

7.1.7 UnnvHgp npuemMHbii n3 60pocunmukaTHoro CTekrna JOCTaTo4HOM BMECTUMOCTM CO CTEKNAHHBIM Lwndpom 24/40.

7.1.8 Cocyn ons neasiHo 6aHu BMECTUMOCTLIO HE MeHee 4 oM3 .

7.1.9 3axmMmbl NPOBOSIOYHbIE U3 HEPXXaBEKOLLEN CTanu Anst CTEKNSHHbIX Wwinndoe N 24,
7.1.10 Tpy6ka megHas TennoodMeHHMKa ANS OXNaXaeHust BoAbl, MOCTYNAKOLEN B XONOAUITbHYK.

7.1.11 KonGoHarpeBaTtenb C KOXyXOM AN KONObl BMECTUMOCTbO 1 OM3 C BO3MOXHOCTbIO PerynvpoBKU
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TemnepaTypbl HarpeBa, MOLLHOCTb BEPXHEro anemeHta - He MeHee 140 BT, MOLWHOCTb HWKHEro 3fieMeHTa - He MeHee
380 BT.

7.1.12 Becbl HeaBTOMaTu4eckoro gencteusa no NOCT OIML R 76-1 wunn TOCT P 53228 ¢ gencTBUTENBHON LieHOM
nerneHus, He npesbiwatowen 0,1 T.

7.1.13 BopoHka penutenbHaa (B[) goctaTtodyHonm BMECTUMOCTW ANSA MPOMbIBKA MNOMyYeHHOro obbema dpakumu
204°C.

7.1.14 Konba mepHas (K) BmectmocTbio 10 cM3.

7.1.15 TInotHomep nabopaTopHbIA WM LUGPOBON aHanmM3aTop MIIOTHOCTW, obecnevmBaolWun  NpoBedeHne
N3MepeHUs NNOTHOCTM B COOTBETCTBUM C 7.4.4 B criyvae onpeneneHnsi NNoTHOCTU C UCMNONb30BaHNEM aBTOMAaTUYECKNX
NI0THOMEPOB.

7.1.16 [JonyckaeTcs npu yCnoBUN HE CHUXXEHMSA TOYHOCTU onpeaerneHnst UCNosnb30BaTh:
- Npy cBopKe CTEKNAHHOro annaparta Ansd AUCTUNNALUN aHarnorMyHble KOMMNIEKTYIOLLME;

- B KavyecTBe 9neKTpoHarpeBaTenbHOro KoXyxa [Apyrve YCTPOWCTBa, MUMeloLMe Takue e TexHU4eckue
XapaKTepUCTUKY;

- gpyrve npubopbl 1 CpeacTBa M3MepeHus, B TOM 4Yucne aBToMaTuyeckue, ecrnv ux npumeHeHne obecnevmBaet
norny4eHue Takou xe dpakunm 204°C, Kak npy UCMONb30BaHUN yKa3aHHbIX Bbille NpuboposB.

7.2 PeakTuBbI U MaTepuansbl
UncToTa peakTuBoB - CM. pasfen 6.

Ecnn B AoKymeHTax Ha peakTuBbl M Matepuanbl HET APYrvX ykasaHuii, 3a OTCYTCTBME B HWX Xropa MpuHUMatoT
coaepxaHue meHee 1 MAH-1 (ppm, MKI/T).

7.2.1 ALEeTOH, He coaepaLluin Xrop.

MpenynpexoeHne - OCTOpPOXHO. Ype3BblvaliHO BOCMSIAMEHSIEM, MOXET ObiTb MPUYMHON MNOXapa, onaceH Ans
3[0pOBbS.

7.2.2 PactBop rugpookvcu kanus, 1 mons/ams (1 M), npuroToBneHHbIN C NPUMEHEHNEM BoAbl MO 6.2.

MpegynpexaeHue - MoxeT Bbi3blBaTb CEPbE3HbIE OXOTU.

7.2.3 Boga (cm. 6.2).

7.2.4 bymara dunbtpoBanbHas, Batman N 41 unu ero aksuBaneHT.

7.2.5 Cmaska BakyyMHasi Ans repmeTusaumm Wwnudos, He cogepkallas xmop.
7.2.6 Tonyon, He cogepXaLiui xnop.

Mpepynpexaerne - OcTopoxkHo. Bocnnamensem. OnaceH gnsi 340poBbSi.

7.3 NogroroBka annapartypbl

7.3.1 TwaTtenbHO MOKT CPEACTBOM, He coaepXXalluMm Xrop, CTEKMNSAHHYI Mocyay, UCNONb3yemyro Afisi OTroHa u
NMPOMbIBKM OT CEpoBOAOPOAA U HeopraHndeckux xrnopuaooB dpakumm 204°C, 3atem npombiBalOT MOCreaoBaTenbHO
TOMYOIIOM W aLeTOHOM, CYLUAT CTEKMsIHHbIE AETan NOTOKOM CyXOro a3oTa Unm Apyroro MHepTHOro rasa. BaeelwwwuBsaroT ¢
ncnonb3oBaHMeM BecoB MO 7.1.12 1 3anMcbiBalOT MacCy KpyrnodoHHOW Konbbl u mpuemHoro uunuHgpa go 0,1
CobupaloT CTEKNAHHBIA ANCTUITIALUOHHBIA annapat, UCNomnb3ysa AN YNNOTHEHUS] COEOMHEHWI BaKyyMHYO CMa3sKy (CM.
7.2.5), a Takke NpPoBOMOYHbIE 3aXuMbl (CM. 7.1.9) ANs KpenneHus coeduHeHWn. PerynuvpyloT nornoxeHve TepMoMeTpa
BHYTPU TPOMHMKOBOrO NepexofHuka TakuM obpa3oM, 4ToObl PTYTHBIA LWapUK TEPMOMETpa pacnonarancsa no LeHTpy
rOPrOBUHbI KONObI U HDKHWIM KOHEL, Kanuinspa TEPMOMETPA HaxoguICsa Ha O4HOM YPOBHE C CaMOW BbICOKOW TOYKOW Ha
BHYTPEHHEN MOBEPXHOCTM CTEHKM HWXKHEW YacTu oTBOga TPOMHMKOBOIrO MepexofHuKka, KOTOpbIM COeauHsioT C
xonogunbeHukom (cm. Tarke FOCT P 57036).

7.3.2 CkpyuvBaloT MegHyto TpyOKy crnuvpanblo, ycTaHaBnvBaloT ee BHYTpW cocyda Ans neasHol 6aHu, ocTasnss
npuM 3TOM MECTO B LEHTpe ANs npueMHoro uunuHgpa. C noMolblo TPyOkM M3 XMMUYECKU MHEepPTHOro Matepuana
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NPUCOEAMHAIOT OAMH KOHEL, MEAHOro 3MEeEBMKa K MCTOUHUKY BOAbl, @ APYrov - K HWKHEMY (OUTUHIY BOASIHOW pyOaluku
xonoaunbHuka Jinbuxa. MNpucoeanHAOT BEPXHWUIA (OUTUMHI XONMOAMITbHMKA K OPEeHaXKHOMY BOAOCTOKYy. HamonHswT cocyq
ans nepsHoi GaHM CMecblo nbAa C BOAOW M BKMYalT Bogy. [logaepxuBaloT TemnepaTtypy TenroHOcUTeNns B
xonoaunbHuke Hwxke 10°C.

MpymevaHus

1 [onyckaeTca Ons noadepxaHus TemnepaTypbl TernnoHocutens B xonoaunbHuke Hwke 10°C ucnonb3oBaTb
LMPKY NALUOHHBIE OXIaguTeny uinmM TepMocTaThbl C aBTOMaTMYECKoW nogaden v noaaepxaHnem TemrepaTtypbl Boabl.

2 Mpu ncnonb3oBaHum annapatypbl no FOCT 2177 wnn TOCT P 57036, ee noaroToBKy NpoBOASAT B COOTBETCTBUM C
TpeboBaHUAMN yKa3aHHbIX CTaH4apTOB.

7.4 lNMpoBeaeHue AUCTUNNALUN

7.4.1 MNomeLwaoT B NpeaBapuTernbHO B3BELLEHHYIO KpyrnogoHHYo konby 500 cm3 otobpaHHoro obpasua Hedtn (Cm.
pasgen 5).

MpumedaHne - [onyckaercst ucnonb3oBaTb 06beM obpa3sua HedTH, OTMIMYHBLIA OT YKa3aHHOro, ANs Nomny4eHus
obbema cppakumm 204°C, HeobBX04MMOro 1 4OCTATOYHOIO ANS NPOBEAEHMS UCTbITAHWS.

B3sewwnBaloT 1 3anucbiBalOT Maccy komnbbl ¢ obpasuom HedTU C Ucnonb3oBaHWeM BecoB No 7.1.12, pesynbTarsl
B3BewwmBaHus 3anucbiBatoT o 0,1 r. CobupatoT annapat ansg Avctunnauui. HagesatoT HarpeBaTerbHbIN KOXYX Ha
konby, obecneumBasi HagexHyl dumkcaumio  konbbl U KoXyxa. CoeguHAOT  HarpeBaTenbHbIA  KOXYX C
TepMoperynaTopamMn, BKITOYAT TEpMOperynaropbl M HarpesatoT. [Mpn AWCTMNRAUMM yCTaHaBnUBAKT 3HAYeHWe Ha
TepMoperynarope Takum obpa3om, 4TOObl CKOPOCTb AUCTUNNAUMM cOoCTaBnsana npuonuautensHo 5 cmi3/MuH (1-2

kannw/c). [NpogomkalT AUCTUNNALMIO OO Tex Mop, MoKa nokasaHue TepMomeTpa He pJocTturHer 204°C, 3artem
npeKkpaLLalT HarpeBaHue, OTCOEAMHSIIOT U yOansloT MPUEMHBIA LUMMHAP, BbIKITHOYAT 3MIEKTPONUTAHE U CHUMAT C
KONObl HarpeBaTenbHbIA KOXyX. [1pOoTMpalOT CHapyXu NpUMEMHbIN uMnuHap. B3BewwvBaloT M 3anucbiBaldT Maccy
MPVMEMHOrO LMNMHAPa N AUCTUNNATA C UCNONb30BaHNEM BECOB MO 7.1.12, pe3ynbTaTbl B3BELIMBAHUA 3anMUCbLIBAOT 40
0,1r.

7.4.2 MNpeumsnoHHOCTb MeToda AUCTUMMALUMM U CMELLLEHVE YCTaHOBMEHbI TOMNbKO MPY UCMONb30BaHNMN CTEKMSAHHbIX
PTYTHbIX TEPMOMETPOB. ECnM NMpUMEHSsIIOT ApyrMe yCTporcTBa U3MEpeHUsi TemnepaTypbl, TemnepaTypa 3aBepLueHus
OUCTMNNAUMM [oIkHa ObiTb Takoi, 4Tobbl dpakumss 204°C cooTBeTcTBOBana MonyyYeHHOW MNpU UCMONb30BaHWK
CTEKNSHHOrO PTYTHOTO TepMoMmeTpa. ArnbTepHaTUBHblE MPUOOPbI  M3MEPeHUs TemrepaTypbl MOryT He WMETb
TemnepaTypHy0 UHEPLIMOHHOCTb, KaK Y CTEKMSAHHBIX PTYTHbLIX TEPMOMETPOB.

7.4.3 TepeHocaT nonyyeHHyto dpakymo 204°C, Heobxoammyto ANA MNPOBEAEHWS MWCMbITAHUS, U3 MPUEMHOrO
LMIMHApa B OENUTENbHYI0 BOPOHKY U NMPOMbBIBAOT HE MEHEE TPeX pa3 paBHbIMM 0ObemaMun pacTBopa r’mapooKUCK Kanus
(1 monb/gm3 KOH). 3arem npombiBaoT dpakumio 204°C He meHee Tpex pas paBHbiMM obbemamy Bogbl. Obbem

pacTtBopa rmgpookucu kanus (1 monb/gms KOH) u Bogbl, B3ATbIM Ha OAHY MPOMbIBKY, paBeH OGbemy Mony4YeHHOn
dpakuum 204°C, Heobxoaumon ans NpoBeaeHUst UCMNbITaHWUA.

Mpy nNpomMbiIBaHUM TMOPOOKUCBID Kanua  yaansioT CcepoBOAOPOA, MpOMbIBaHME BOOOW yoanser cnegbl
HeopraHn4Yeckux xnopuaoe, kotopble nonanu Bo dpakumio 204°C npu neperoHke HeddTU UM U3 pacTBoOpa rMOopPOOKUCHU
kanusi. MNMocne npombiBaHusa nnbTpytoT dpakumo 204°C ansa yaaneHns octaTka BogHon dhasbl.

PekomeHayeTcsa NpoBOANTbL MCMbITaHWE Ha cBexenonyveHHon dpakumm 204°C. [JonyckaeTrcsa XpaHUTb MOSTYYEHHYO
dpakumio 204°C HenpogomKMTENbHOE BPEMS B YACTON CTEKNAHHON EMKOCTU C NMOTHO 3aKPbITON KPbILLIKOM.

MprmedaHme - MNpu HeoOXoAMMOCTM NPOBEPKY CTEMNEHW YAaneHus CeEpoBOAopoaa U ApYrMx NPMMECEN, TakuX Kak nog,
Opom, npoBogAT nyTeM AobaBreHust K TpeTbel MNopuuM BOAbl, MCMONb3yemMon ANisi npoMbiBKM dhpakunm 204°C,
Heckonbkmx kanenb 0,1 M pacTBopa azoTHoKMCNoro cepebpa. NoTeMHeHne CBMAETENBCTBYET O HANMYUM CepoBoaopoaa.
B aTtom cnyyae HeoGxogMMmo NOBTOPUTbL NMPOMbIBKY dpakuum 204°C pacTBOpPOM MMOPOOKMCKM Kanus 1 momnb/gM3 Oo

MOSTHOrO yaarneHus cepoBOAOpoAa, 3aTeM MPoMbIBKY BogoW. NoseneHue Genoro ocagka CBMAETENbCTBYET O Hanuyum
xnopa. [losiBneHne enToro ocagka CBUAETENbCTBYET O HanuumMm noga, bpoma. MosiBNeHne YepHO-KOPUYHEBOro ocagka
CBUAETENbCTBYET O LEenovHom cpeae. B aTom cnydae HeobxogmMmo NoBTOPUTL NpoMbIBKY dpakuum 204°C Bogoi. MNocne
NpoMbIBaHMS UNbTPYHOT dpakumio 204°C ang yaaneHus octaTka BOgHON ¢asbl.

7.4.4 OnpepgensaoT NNOTHOCTL obpasua (ans meroga b) dpakuum 204°C npu KOMHATHOM TemnepaType, B3BeLUMBas
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10,0 cm3 B mepHoM konbe BMecTMMOCTbiO 10 CM3 € MCMONb30BaHMEM BECOB MO 7.1.12, 3HaYeHne MaccChl OKPY AT 40

0,1 r vIM NPUMEHSIIOT NNOTHOMEP (aBTOMATUYECKMN MNIIOTHOMEP), UCMNONb3ys obpasey, ykasaHHOro obbema unu
pekoMeHOyeMOoro W3rotoBuTenieM MroTHomepa. B cnyvyae npumeHeHVWs nfnoTHoOMepa MfOTHOCTb W3MEPAT npu
Temnepatype 20°C.

7.5 O6paboTka pe3ynbTaToB

7.5.1 BeiumcnsoT Beixog dpakummn 204°C £ NO OTHOLIEHUIO K Macce obpasua HedTn no dopmyne

f=m/m, (3)

rae m - Macca dpakuum 204°C, ;
m, - Macca obpasua HedTn, T.
7.5.2 BblumcnsaoT nnoTHOCTb obpasua p, r/cms (gns metoga b), no dopmyne
o= mV, (4)
raoe m - mMacca obpasua, T;

V - o6bem obpasua, cM3.

7.5.3 MNony4eHHble pe3ynbTaTbl PEMMCTPUPYHOT Y OKPYITISIOT 40 BTOPOro OECATUYHOMO 3HakKa.

8 Metog A

8.1 Annapatypa
8.1.1 AnekTpoabl

[ns obecrnedyeHnss TOMHOCTU UCMbITAHUS OYeHb BakHa OYMCTKA M Haanexalmin yxon 3a anekTpodamu. Cnepyet
cobnogaTbh UHCTPYKLUM 3rOTOBUTENS 3NEKTPOOOB.

8.1.1.1 CTeKknsaHHbIN anekTpos obLero HasHa4yeHus

Ecnu cTeknsiHHble 3NeKTpodbl MUCMONb3YIT MOCTOSAHHO, PEKOMEHOYETCS OYMLLATb UX KaXKOyl HEOdento XPOMOBOW
cMecblo (CMecb GrxpomaTa Kanusi U CepHOW KACTOThI) MU APYTMM CUMbHO OKUCTISIOLLIMM YMCTSILLIMM PacTBOPOM.

MpenynpexaeHne - CunbHbIA OKACIMTENb. MOXET BbI3BaTb CEPbE3Hble OXOrW; NpU3HaH KaHLEepPOreHHbIM
BELLECTBOM.

8.1.1.2 XnopcepebpsHbi 3MekTpog, Nano4YyHoro Tuna, NoOAroTOBIEHHbIN.

nOJJ,FOTOBKy aniekTpoaa OCYyLIeCTBNAKT B COOTBETCTBUMU C VIHCprKLI,VIeVI n3rotToBuUTen4. I'Ipm OTCYyTCTBMUMN B
MHCTPYKUUN N3roToBUTENA I/IHd)OpMaLLI/II/I O NOAroTOBKe 3J1eKTpoda ee OCYLEeCTBNAT crneaqyuimm cnocobom.

OumwaloT MeTannnyeckne MoBEPXHOCTU Mapbl XNOpCepedpsiHbIX 3MEKTPOAOB MSTKMM MOMWLMM CPEeacTBOM U
yUCTAWMM nopolukom. OrnonackuealT 3MeKTpoAbl AUCTUINMPOBAHHON Boaoi. [lorpyaT MeTannuMyeckue KoHLb
3NEeKTPOOOB B HACbILWEHHbIV pacTBOP Xopuaa Kanus.

OovH anekTpoA4 NpUCOEAMHSOT K MONOXUTENbHOMY Montocy Oatapen MowHocTbio 1,6 BT, a gpyron - Kk
oTpyLaTtenbHOMy. HecKonbko pa3 MEHSAT MOMSPHOCTb Ha HECKONbKO CEKyHZ, MNPV 3TOM KaXObl pa3 O4YULLaETCs U
NMOBTOPHO MOKPbIBAETCA peLenTOPHbIN 3MeKTpod, NPUCOSOUHEHHBIN K NONOXUTENBHOMY MOMOCY .

Mpn 4OCTaTOYHOM MOKPLITMM KOHEL, PELIENTOPHOMO 3NEeKTpoaa CTaHOBUTCS (O1ONETOBLIM B pesyfbTaTe BO34eicTBIs
CBeTa Ha CBexuit xnopug cepebpa.

8.1.2 Tutpatop aBTOMaTUYECKU NMOTEHLMOMETPUYECKMIA, OCHALLEHHBIA MUKPOBIOPETKON BMECTUMOCTbIO He Bonee 5
CM3 N MarHUTHOW MeLLarikon.

8.1.3 Becbl no 7.1.12.
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8.1.4 pH-meTp, obecnevmBatoLLmin MpoBeaeHNE N3MEPEHNS B COOTBETCTBUM C 8.3.

8.1.5 [lonyckaerca ucnonb3oBaTb annapartypy, OTMWYHY OT NPUBELEHHOW, €Cnn ee NpPUMEHEHWE He BIUSIET Ha
pes3ynbTaT UCMbITaHUS.

8.2 PeakTuBbI M MaTepuansbl

UncToTa peaktuBoB - CM. pasgen 6.

8.2.1 AueToH, He cogepkawui xnop (CMm. npegynpexaeHue k 7.2.1).
8.2.2 bymara nHavkaTopHast "KOHro KpacHbIA".

8.2.3 N3o0KTaH (2,2,4-TpUMETUINEHTAH), X.\.

Mpenynpexaexue - Noptouunin. OnaceH aAns 300poBbS.

8.2.4 PacTBOp a30THOM KMCNoThl, 5 Monb/am3 (5 M).

MpenynpexaeHue - Koppo3noHHO-aKTUBHOE BeLLeCTBO. BhI3biBaeT CUMbHbIE OXOTU.

MomewatoT B MepHyto konody npumepHo 200 cm3 Boabl, 406aensoT 160 CM3 KOHUEHTPUPOBAHHOW a30THOWM KUCNOThI
1 JoBOOAT pacTBOp Bogon Ao oobema 500 cm3.

8.2.5 lNponaHon-2, He cogepKaLlmii Xnop.
Mpepynpexaexne - OrHeonaceH. OnaceH Ans 300poBbS.

8.2.6 Cepebpo azoTHokucnoe, 0,01 mons/ams (0,01 M), cTaHOapTHbIV BOAHbBIN pacTBOp.

8.2.7 Oudbennn (6udeHun) HaTpus

OndoeHnn (GudbeHnn) HaTpusi NOCTaBNAOT U XPaHAT B EMKOCTHAX BMECTUMOCTLIO 15 cm3. [1ng kaxgoro onpegeneHus
MCMONb3YHT MOMHbLIN 0ObEM OLHOW EMKOCTMW.

OpHa emkocTb cogepxut oT 13 oo 15 MUNNMaKBMBANEHTOB aKTUBHOTO HATpUsi. XpaHaT audennn (Gudenun) HaTpust
B XOJIOOHOM MECTe, He 3amopaxuBasi, B COOTBETCTBUM C peKOMeHAauumsMn uarotoBuTens. llepen Mcrnonb3oBaHMEM
HarpeBaloT peakTuB B COOTBETCTBUM C pekoMeHaaumsamm nsrotosutens o temnepatypbl 50°C (ecnu He ykasaHo MHoe) U
BCTpsXuBatoT sl obecneydeHns oqHOPOOHOCTW.

8.2.8 Tonyon, He cogepXaLyui xnop.
Mpenynpexaexue - MNoptouunn. OnaceH Ans 300poBbS.

8.2.9 [lonyckaeTrca uCNonb30BaTb PeakTVBbl C aHaNoOrMYHbIMM XapakTepUCTMKaMKU, HE CHWXKaloLune TOYHOCTb
onpegeneHus.

8.3 lNpoBeneHue ncnbiTaHUA

8.3.1 Cnenyetr UCKMOYUTL nonafdaHue npumeceid. OnonackueaoT nepen MCMonb3oBaHUEM CTEKNSAHHYH nocyay
OVCTUNNVPOBaHHOM BOAOW, a 3aTeM aueToHOM. He npumeHsioT Xxrmopcogepkallytlo BakyyMHYK CMasKy, Takylo Kak
nonuMepHasi cMaska Ha OCHOBE XIOpPTPUTOPSTUINEHE.

8.3.2 lMomewarotr 50 cm3 Tomyona B OENUTENbHYH) BOPOHKY BMeECTUMOCTbl 250 cm3 u go0aBnstoT K Hemy

oucbeHun (GucbeHun) Hatpust (COOEpPXKMMOE OOHOW €MKOCTW). TLaTenbHO MNepemMellvBaloT KPYroBbIMW OBWDKEHUAMM
codepxumoe AenuUTernbHOM BOPOHKM 1, MOcre NpeaBapuTeribHOro B3BELLMBAHNS EMKOCTU C NMPoMbITon dopakunen 204°C,
pobasnsoTt 30 r dpakumm 204°C. B3sewwsatoT Ha Becax no 8.1.3 (cMm. 7.1.12), pesynbraTbl B3BELUMBAHWA OKPYIISOT
po 0,1 r. [loBTOpHO onpedenstoT Maccy emMkocTu ans npod dpakumm 204°C, 4ToObl oNpedennTb TOYHYI0 Maccy B3SiTON
dpakumn 204°C no pas3HOCTU Macc. 3akpbiBalOT AENUTENbHYI BOPOHKY MPOOKOM W MepemeLlnBaloT KpyroBbIMU
OBWKeHNAMMU. TonyyveHHbId pacTBOp, 3MYSbCUS UM CYCNEH3NS LOSMKHbI OblTb CMHE-3eneHoro uBeta. B npoTmMBHOM
cnyyae gobaensioT euwle AndeHun (6udeHnn) HaTpus (Kaxabli pa3 no O4HOM eMKOCTM) 4O OKpaluuBaHUsi pacTBopa,
9MYITbCUW UNN CYCMNEH3MN B CUHE-3EMEHBIN LIBET.

8.3.3 BolgepxuBaloT pacTBop nocre nepemelumBaHia 10 MMH Ana 3aBepLueHust peakummn, 3ateM Jo6aBnsalT 2 CM3
npornaHona-2 n OCTOPOXHO MepeMeLLMBalOT KPYrOBbIMUA OBWKEHUAMU, HE 3aKkpbiBas MPOOKOW, OO MCYE3HOBEHWUS CUHE-
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3€MeHoro LBeTa, YTO CBUAETENbCTBYET 00 OTCYTCTBMM CBOOOAHOrO HaTpusi. 3akpblBalOT OENUTENbHYIO BOPOHKY
NpoBKOW M OCTOPOXHO NEepPeBOpPaYMBalOT, NepMognyeckn copacboiBas AaBrieHe Yepes 3anopHbll KpaH. 3atem gobasnsaoT
20 cm3 Boabl 1 10 cM3 a3oTHOM KUCAOThI (8.2.4). OCTOPOXHO BCTPSAXMBAKOT, Neproguyeckn cbpacoiBasd gaBrneHne Yyepes

3anopHbIn kpaH. [MpoBepstoT BoAHYy a3y mMHAMKaTOpHOM Bymaron "KOHro kpacHeln'. Ecrnv uHamkatopHas Oymara He
OKpaLLUMBaETCS B CUHWIA LBeT, 000aBNsIOT a30THYK KMCMOTY MnopumsiMiM Mo 5 cM3 OO0 oKkpalwuBaHUsl MHOUKATOPHOM

Gymarv B CUHWI LiBET.

8.3.4 TllepeHocaT BogHyk a3y B Opyryto OenuTenbHylo BOPOHKY, cogepxkawyk 50 cmM3 un3ookTaHa, w
nepemeLlunBatoT. lNepeHocAT BoAHyt dady B CTakaH AN TUTPOBaHMA BMECTUMOCTbIO He MeHee 250 cm3. [Mposogart
BTOPYH 3KCTPaKUMIO TonyoribHOM ¢hasbl ¢ 25 cM3 BOAbl, MOAKACIIEHHOW HECKONbKMMU KanmsiMi a30THOW KUCIOThI, W

NepPeHOCAT BOAHYyH0 ba3y B Ty ke OEenUTENbHYH BOPOHKY C M30OKTaHOBOM (ha3own. [MomelsatoT nomyyeHHbI BTOPOW
9KCTPaKT B TOT e CTakaH AN TUTPOBaHWUA BMeCTMMOCTLI0 250 cM3. YnapuBaloT pacTBOp Ha HarpeBaTernbHOW NuTke

npn TeMneparype HEMHOro HWwXe TOYKUM KUNEeHUA XUOKOCTU OO0 NoJiydeHUA OcCTaTKa obbemom 25-30 cm3. Ons
NCKITIOYEeHNA NoTepb XNopopraHn4eCcKnx COEANHEHU HE KUMATAT U He BblNMapmMeBaroT pacTBop A0 obbema meHee 25 cMm3.

8.3.5 OxnaxgalT pacTBop OO0 KOMHaTHoM Temnepatypbl M gobasnstoT 100-120 cm3  auertoHa. [poBogdat

NOTEHUNOMETPUYECKOE TUTPOBaHWE pacTBopa CTaHgapTHbiM pactBopom 0,01 M asoTHokucnoro cepebpa, ncnonb3ys
CTEKNSIHHBIN U XxnopcepebpsHble  anekTpodbl. [lpy  aBTOMATUYECKOM TUTPOBAHMM  MPUMEHSIIOT  MMKPOBIOPETKY
BMECTMMOCTbI0 He Bonee 5 cm3 (8.1.2). Mpn py4yHOM TUTPOBaHMM NCMONb3YIOT MUKPOBIOPETKY BMECTUMOCTBIO He Donee

5 cMm3, KOTOpas No3BOMSIET ONpeaensaTb N3MePAEMbIN 06beM C TOYHOCTbIO 40 BTOPOro A4eCATUYHOro 3Haka.

8.3.6 lMpu TuTpoBaHWM py4yHbIM pH-METpOM onpemenstoT MO KPUBOW TUTPOBAHUSI KOHEYHYHD TOYKY, OTOOpaxas
3HayeHuss L C, cooTBercTBylOWME 0Gbemy [0OaBNEHHOrO pacTBopa a30THOKMCNOro cepebpa. [Npu mncnonb3oBaHm
aBTOMaTUYECKOro TUTpaTopa ONpeaensitoT KOHEYHYHO TOYKY MO TOYKe nepernda Ha KpMBOWM TUTPOBaHMS.

8.3.7 lMpoBogsAT XonocTOe UCMbITaHWE AN KaxKOoW rpynnbl UCMbITYyeMbIX 06pa3uoB, UCMONb3ys BCE PeaKTUBbI,
BKItoYas gudbeHun (6udpeHnn) HaTpusi, 1 BbINOSHSIS BCE NPeayCMOTPEHHbIe NpoLeaypbl, 3a UCKNoYeHnem gobaBneHus
obpasua.

8.4 O6paboTka pe3ynbTaTtoB

8.4.1 BbluMCNSOT MacCoBYHO OOMK0 XOpOpraHUYeckmux coeguHeHuin Bo dopakumm 204°C X, mnH-1 (ppm, MKr/T), no
dopmyrne

_ (A- B)é\V435460 ’ (5)

X

roe A - o6bem TUTPaHTa, UCMOMb30BaHHLIN NPU TUTPOBaHUKN dopakumm 204°C, cm3;
B - ob6bem TUTpaHTa npu XonoCcTOM UCMNLITaHWN, CM3 ;
M - monsipHasi KOHLIeHTpaL st a30THOKMCoro cepebpa, Monb/ams;

35460 - KoahPULIMEHT nepecyeTa;
W - macca dpakumm 204°C, .

8.4.2 MaccoBylo [OM0 XNOPOpPraHNMYECcKUX COeAuHEeHWn B obpasue HedTM BbIMMCASIOT, YMHOXas 3HadveHue
MacCOBOW 0NN XIOpopraHM4eckux coeanHeHmn Bo cpakumm 204°C [cm. 8.4.1, cdoopmyna (5)] Ha Bbixoa dpakuum 204°C

£ [cm. 7.5.1, cdopmyna (3)].

8.4.3 Ba pesynbrar WUCMbITAHWS MPUHUMAKOT cpegHee apudpmMeTmyeckoe 3HavYeHMe MaccoBOW  [ONu
XNOpOpraHNYecKnx coegmHeHnn B obpasLe HedTh, nonyyeHHoe B yCNOBUSX NMOBTOPSIEMOCTU U OKPYTIEHHOE A0 NepBoro
OECATUYHOrO 3Haka.

MpvmeyaHne - lMpy HeoBXOOMMOCTW, MOCNE OLEHKM NPELU3MOHHOCTM pesyrnbTaTa onpegeneHuss MacCcoBOW L0Nu
XITOPOPraHNYECKNX COeOUHEHUA B obpasue HedTW, 3a 3HAYEHWe MacCOBOW AOMAWN XOPOPraHUYECKUX COEAWHEHWI BO
dpakummn 204°C ans gaHHOrO UCMbITAaHUS MOXET OblTb MPUHATO cpedHee apuMETUYECKOe 3HaYeHWe, OKPYrNeHHoe A0
NepBOro 4ECATUYHOIO 3HakKa.

9 Metoa b
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9.1 Annapartypa

9.1.1 Mevb ANga cxuraHna (MMPONUTUYECKOrO OKMCIEHUsT) obpasua, obecnevvBaroLaa nogaepXaHne TemnepaTypsbl
He Hmke 800°C.

O6paseL, NOMHOCTBIO OKUCNAT 4O 0Opa3oBaHMA YIMEKUCIONO rasa, BOASHOrO napa u razoobpasHbiX NPOLYKTOB
OKMCNneHuss ramnoreHoB. KOHCTpykuusa nedn [JormkHa obecnedmBaTb BO3MOXHOCTbL CO34aHUS He MeHee [OBYX
TemnepaTypHbiX 30H: ¢ Temnepatypon 500°C - gns ucnapeHusa obpasua u Temnepatypor 800°C wnwn Bbiwe - Ans
MOSTHOrO NMUPOSTUTUHECKOIO Pa3fIOXKEHUSI OPraHNYeCcKor MaTpuLbl B MOTOKE CMECU raza-HOCUTENS U KUcropoaa.

9.1.2 MNuuponusHasa TpyokKa (TpyOKa Ans cxXuraHus)

KeapueBasi Tpybka aAns cxxuraHus gormkHa obecnedmBatb NEPEeHOC MOMHOCTbI0 UCMapUBLLErOCS BO BXOOQHOW CEKLUM
obpasua B 30HY OKWCIEHUsI MOTOKOM MHEPTHOro rasa, B KOTOpOM obpasell CMELLUVMBAETCS C KMCIopoaoM U cropaet. Ha
BXOOHOM KOHLie TpyOKku OomkeH ObiTb NOpT Ans BBoAa obpasua 1 oTBoA(bl) AN1s nodadn Kucnopoga U MHEePTHOro rasa-
HocuTensi. O6beM LiEHTparnbHOW 30HbI, B KOTOPOW MPOMCXOAWUT CXUraHue, OOIMKeH obecrnedvBaTb MOJTHOE OKUCTIEHVE
npoobl.

9.1.3 Ayenka gna TMTPOBaHUA

Ecnn B MHCTPYKUMN U3rOTOBUTENA npm6opa HE YKa3aHO WHOe, WCNOoNnb3YyHT HWMXKeonncaHHble AYenkn ans
TUTPOBaHNA C COOTBETCTBYOLLMMKN SNEKTPOaAMMN.

Aderika [na TUTPOBaHUSI OOMMKHA MMETb Mapy 9MeKTpoAoB (MHOWMKATOPHBIA W SMEKTPOL CpaBHEHWS) Ang
OBHapYy>XeHMSA M3MEHEHWI KOHLEHTpaLUuM MOHOB cepebpa M reHepaToOpHYH aHOOHO-KaTOOHYH Mnapy 3SeKTpodoB s
noaAepXaHusi NMOCTOSHHOW KOHLLEHTpauuM MoHOB cepebpa [cMm. dopMynbl (1) 1 (2)] ANA OCYLLEeCTBNEHUs] peakuuu, a
TaKkke OTBEpCTME AN BBOAA rasoobpasHom Mpolbl M3 MUPONM3HOM TPYOKM. WMHOWKATOPHBIM SMekTpon, 3neKkTpoq
CPaBHEHUS W aAHOAHbLIA 3NEKTPod AOMKHbI OblTb M3roTOBMEHbI U3 cepebpa. KaToaHbli anekTpod OOMKeH ObiTb
W3rOTOBMEH M3 MfaTMHOBOW MPOBOSIOKU. JONEKTPOA CPaBHEHWUS MOMPY’KalT HArMofIOBUMHY B SYENKYy C HACbILLEHHbLIM
pacTBOPOM auerata cepebpa Wnu 3anoriHSAT €ero COorfacHo PyKOBOACTBY MO 3KchnyaTtauuu npubopa. B kavectse
3MeKTponnTa B sYerKe AN TUTPOBaHWUS MCMONb3YHOT BOAHbIA PacTBOP YKCYCHOW KUCIOTbI KOHLEHTpauuen He MmeHee
70%.

9.1.4 MuUKpoKynoHomeTp

MuKkpoky noHoMeTp, obecrnednBaloLLmMin perynnpoBaHne yCUneHnss u cMelleHnss (B TOM 4Yucre B aBTOMaTU4eckoMm
pexumMe), N3MepSAOLLUIA Pa3HOCTY NOTEHLMANoB ANEeKTPOAHON Napbl "MHOVKATOPHbLIN 3NEKTPOA - 3NEKTPOS CpaBHEHNS" U
obecneymBaroLLMin CPaBHEHME 3TOrO NOTeHUMana ¢ NoTeHUManoM CMeLLieHUsl, NO3BONSALWUA NPUKIagbiBaTb YCUNEHHYIO
pa3HOCTb 3TMX MOTEHLMAroB K 3r1eKTpoAHON Mape "aHOAHbIN 3NeKTpod - KaToOHbIN 3rekTpod” ANns reHepauyn MOHOB
cepebpa (TuTpaHTa). BbIXOgHOM CurHam MMKPOKYJTOHOMETPA AOMKEH ObiTb MPOMOPLMOHANEH FEHEPUPYHOLLEMY TOKY.
MMKPOKY TOHOMETP MOXET MMETh LidpoBOe M3MEPUTENBHOE YCTPOUCTBO U MIEKTPUYECKYO CXeMy Ans npeobpa3oBaHus
BbIXOOHOIO CUrHamna HernocpeacTBEHHO B €AMHWLUbI U3MEpeHUs COAEepXaHusi XTOPOPraHUYecKMx COedVHEHWn - B
HaHorpammbl UN MUKPOrpamMMbl XIopuaos, U B €AVHNULLbI KOHLEHTpaLum Xnopuaos.

9.1.5 Wnpwuy ana oréopa npo6

Mwukpownpuy, BMecTumocTbio 50 unu 100 mm3, obecneumnBatowuii nogady ot 5 MMm3 obpasua B NUPONU3Hy TpyOKy.

Ina pgocTkeHMs BXOOHOrO yvacTKa 30Hbl MCMapeHus ¢ TemnepaTtypon npuanuautenbHo 500°C  pekomeHgyertcs
nucnonb3oBaTtb Urny AnuHon 76,2 nnn 152,4 mm (3 nnu 6 OHOMMOB COOTBETCTBEHHO) MMM YCTPOWCTBA C aHaNorMYHbIMU
XapaKTepucTuKkamm.

Honyckaetcs:
- NMPUMEHSATH LINPULLBbI C AJIMHOM UMbl B 3aBUCMMOCTM OT MOAMGMKALLIMM MCNONb3yEMO annaparypbl;

- NPUMEHATb LWNPULbI BMECTUMOCTbIO, OTFIMYHOW OT MPUBEOEHHOW, €CRN OHU PEKOMEHAOBaHbl WU3rOTOBUTENEM
O60py,D,OBaHVIF| M NpurogHbl Anda nposegeHna UCnblTaHnAa no 9.4.

9.1.6 [1na obecnevyeHns paBHOMEPHOCTM U TOYHOCTU BBOAA obpa3La B NMPONU3Hy0 TPyOKy NPUMEHSIIOT LUNPULLEBLIN
Hacoc, aBToModaTyMK, a Takke YCTPOWCTBO aBTOMaTUYeckoro BBoga Mpob. PekomeHaoyemasi CKOpPOCTb BBeAEeHUs!
obpasua gomkHa obiTb He Gonee 0,5 mm3/c.

9.1.7 PerynsaTopbl AaBneHus rasa (peaykropbl)
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|/|Cﬂ0ﬂb3yl0T OBYXCTyneH4Yartble peryndatopbl AaBlleHUA rasa anda nogadm okucnutTend (chnopo,u,a) n rasa-
HOCUTEen4.

9.1.8 Becbl no 7.1.12.
9.2 PeakTuBbI U MaTepuanbl
UncToTa peaktuBoB - CM. pasgen 6.

9.2.1 Kwucnota nepgsHaa ykcycHad. Cnegyer 3awuwiatb OT BO34enCTBUS cBeTa. [leped npumeHeHnem
PEKOMEHAYETCS 3aMOPO3UTb A0 MNepexoda B KpucTtannmdeckoe cocTosiHue npumepHo 90% BeLlecTBa, a XXMOKWN OCTaToK
yoanuTb.

MpenynpexaeHve - Koppo3nMoHHO-akTUBHOE BeLLIeCTBO. Bbi3biBaeT CUMbHbLIE OXOru.

9.2.2 a3-HocuTENb BLICOKOW CTEMEHM YncToTbl (0ObemHas gons He meHee 99,95%) - aproH, renvn, a3oT unu
[OBYOKMCb yrnepoga.

MpenynpexaeHne - OBbIYHO ras-HOCUTENb XPaHAT B GanmnoHax No4 BbICOKAM AaBIIEHMEM.

9.2.3 PacTtBop anekTponuta B s4elike, yKCYCHas kucnorta koHueHTpauuen 70%. JobasnstoT k 300 cm3 Boabl (6.2)
700 cm3 negsHoM yKCycHom kucnotol (9.2.1) 1 TwartensHo nepemeLunBatoT.

ﬂonyCKaech B Ka4eCTBe 3J1eKTposimTa B sAyenke NPUMEHATb pacTBOop chyCHOVI KNCINOTbI KOHUEHTpauuu, OTNNYHOMN
oT HpI/IBeﬂ,eHHOVI n I'IpI/IFOTOBJ'IeHHbII7I B COOTBETCTBUMN C PYKOBOACTBOM MO 3KCnnyaTauumn npw6opa, €CIM 3TO He CHWXaeT
TOYHOCTb onpeaeneHns.

9.2.4 XnopbeHson, MmaccoBas 40N OCHOBHOrO BelecTBa He MeHee 99,8%.
9.2.5 N300KTaH (2,2,4-TpUMETUINNEHTAH), HEe coaepXaLlui Xrnop.

9.2.6 VcxoaHbIvi cTaHaapTHbIM pacTBop xnopbeHsona Ans pasbasneHus, 1000 mr/ams .

B mepHyto konby BmectumocTbio 500 cm3 akkypaTHO BHocAT 1,587 r xnopbeHsona v pa3baBnsitoT M300KTaHOM [0
nony4eHns Heobxogmmoro obbema (30 MeTKM).

BbluncnsaoT TOYHY0 KOHLeHTpauuio xnopbeHsona ¢, Mr/ams, no gopmyne

cl= vm2000 (6)
m

rae w- macca xnop6eH30na, Mr;

m; - @TOMHasi Macca xnopa;
m, - MOMeKynsipHas Macca xnopbeHsona.
9.2.7 CTaH@apTHbIN pacTBOp xrnopbeHsona, 10 mr/gm3

B mepHyto konby BmecTMMocTbio 50 cm3 BHocAT nunerkon 0,5 CM3 MCXOQHOro CTaHOAPTHOrO pacTBopa
xrop6eHsona (9.2.6) n pasbaenaT oo Tpebyemoro obbema (00 METKN) M30OKTaHOM.

9.2.8 Kucnopog, BbICOKOW CTeNneHn YNcToTbl (06bemHasn aonst He MeHee 99,95%), UCNOMb3yeMbll Kak OKUCTIUTENb.

9.2.9 AuetaT cepebpa, OYMLLEHHbIA MOPOLLOK AfS1 HACbILLEHHOrO pacTBOpa 3MeKTpoda CPaBHEHWS WM pacTBOp
OpYroro anekTponuTa Ans 3arnoriHeHNs 3MeKTPOA4a CpaBHEHMS COrMacHO PyKOBOACTBY MO 3KCnyataummn npubopa.

9.2.10 CepHas kucnota (npy HeobxoguMocTh).

9.2.11 CTteneHb 4YUCTOTbl MPUMEHSIEMbIX Ta30B (HOCUTENS WM OKUCIUTENS) [OMmkHa obecnevmBaTb BEMUYMHY
(POHOBOrO cwurHamna KyrnoHomeTpa (B OTCYTCTBMM BBOZa NpoObl) B COOTBETCTBUM C TPebOOBaHMSIMWU M3rOTOBUTEMS
obopynoBaHusi.

9.2.12 [JonyckaeTcs MCMONb30BaTb PEaKTMBbI C AHANOTMYHBIMU XapakTEPUCTMKaMK, HE CHWKaLWME TOYHOCTb
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onpegeneHus.
9.3 NoaroroBka annapaTtypbl

9.3.1 HacTtpauBaloT annapatypy B COOTBETCTBUM C MHCTPYKUMEW MO SKChnyaTtaumum unm no TUMoBbIM paboyunm
yCroBUAM.

9.3.2 TunoBble paboune ycnosus:

CKOPOCTb Mogayu okucnutens (kucrnopoga) - 160 cm3 /MuH;
CKOPOCTb Mogauyu raza-Hocutens - 40 cm3 /MuH;

Temnepartypa B neyu:
30Ha BBOAaA M ncnapenust - 500°C-700°C;

30Ha OKUCIIEHUN U BbIXoAHas 30Ha - He Hxe 800°C;
KyTOHOMETD:

HanpskeHne cmelLeHuns - 240-265 mB;

KO3 hhULMEHT ycunenus - npumepHo 1200.

Paboune ycrnoBusi MOryT oTnmM4aTbCsl OT yKasaHHbIX B 3aBUCMMOCTWU OT MPUMEHSIEMON annapatypbl MpW yCroBun
obecneyeHus TpebosaHun 9.4.

9.3.3 Tpn HeobxoouMOCTM ONTUMM3MPYIOT HanpsPKEHWE CMELLEeHVs AN HYNEBOW TOYKM SYEKu ANsl TUTPOBAHWSA
BBEOEHMEM HEMOCPEACTBEHHO B ayeniky 30 MM3 BoAbl, HE copepallen xnopa, Ucnonb3dys urny anuHon 1524 mm (6

,El,lOVIMOB). 3areM BHOBb perynmpyroT HanpsxeHme cMeLleHns HyJ'IeBOI7| TOYKM ON1A MUHUMK3aUnn 3cpcbe|<'ra pa36aBneHMs|.

D,OI'IyCKaeTCﬂ npoBOoOUTb PEeryriMpoBKy HanpsaXxeHusa cMelleHusA HyJ'IeBOl7I TOYKM B COOTBETCTBUMN C pekoMeHadaunamMm
N3rotoBuUTeENA 060pyD,OBaHVIF|.

9.4 lNpoBeageHne NcnbITaHUA

9.4.1 lMpombiBatOT Heckonbko pa3 wnpuy (9.1.5) npobon npombiTon dpakuum 204°C, otbpacbiBasi NPOMbIBOYHYO
YyacTb. Ecnn usrotoButenem npubopa He pekomeHaoBaH Apyron oBbem npobbl AnA Havboree KoppekTHon paboTbl
npubopa, 3anonHAT Wnpuy npuonmautensHo Ha 80%-90% obbema npobor npombiTon dpakuum 204°C, He gonyckas
nonagaHus ny3blpbkOB BO3dyxa. 3aTeM MNepeBOpayvBaloT LIMNPUL, M NEpEMELLaoT MIyHXep Takum obpa3om, 4TOObI
HIDKHWIA MEHWUCK KMOKOCTW Monan Ha OTMETKy, KpaTHyto obbemy 5 unu 10 mm3. 3anucbiBaloT 0GbeM XMOKOCTU B

wnpuue. lNocne BBegeHus obpasua 3anucbiBaldT 00beM OCTaBLUENCS KMOKOCTU B LUMPULE WU BbIYUCIAIOT 0ObeM
BBEAEHHOro obpasua no pasHocTn 0O6bEMOB.

9.4.2 [Jonyckaetcs Onsi OnpeaernieHns Macchl BBEAEHHON Npobbl M3MEPATb Maccy Linpuua 4o U nocre BBeLeHUS
obpasuya. 3ToT mMeToq obecnevmBaer BOMbLUY0 NPELMU3MOHHOCTL (CXO4MMOCTb) pe3ynbTaToB, YeM METO 4O3MPOBaHMSA
o6bema, TONMbKO NMpY MpPUMEHEHUM BeCcOB, 0BecneqmBatoLLMX B3BELUVBAHWE C MOrpelHocTblo He Gonee 0,00001 r, w
aKKypaTHOro obpallieHns Co LLMPULOM ASs NOMyYeHns BOCNPOU3BOAUMBIX Pe3y ibTaTOB B3BELLVBAHWS.

MpymeyaHre - [Na ykasaHHbIX Lenen Mcnonb3yoT Bechl cneunansHoro knacca (1) TouHoctn no FOCT OIML R 76-1
wnn TOCT P 53228 c penctBuTenbHOM LeHOM OeneHusi, He npesBblwarowen 0,00001 r. [Ona noaTeBepxaeHus
XapaKTepucTMK BECOB U 0becneveHus npoueaypbl B3BELLMBAHMSA C MOrpellHocTblo He Gonee 0,00001 r npoBogAT umx
KanubpoBKy B YCIOBUSIX IKCMyaTauum.

9.4.3 BBogAaT obpasel, B NMponm3Hyto Tpybky co ckopocThto He Gonee 0,5 mm3/c.

9.4.4 Mpwy coaepXaHnM XINOPOPraHUYECKUX COEAUHEHUI MeHee 5 MIH-1 (ppm, MKT/T) NPOBOASAT XONOCTOe WUCTbITaHne

"wrna-centa". [Ansa noBbiLEHWS NPeuyn3nNoOHHOCTU pe3ybTaToB BCTABMAKT UMMy LWnpuua B 30HY CXUraHUA U OXXUOaroT
OKOHYaHUA TUTpPOBaHUA BO3MYLLIEHNA, BbI3BAHHOIO MNPOKOSIOM CeNnTbl U UcnapeHnem OCTaTKOB XWUAKOCTWU B urne wnpuua,
3aTemM UCNbITbIBAOT 06pa3eu,.

[onyckaeTcs npu cogepkaHnm XnopopraHNyeckmx CoeauHeHui MeHee 5 MinH-1 (ppm, MKr/T) He MPOBOAWTL XONOCTOoe
ucnbiTaHne "wrna-centa" B COOTBETCTBMM C pPEKOMEHZAUMAMW M3roTOBUTENS OOOpYAOBaHUsl, €CAM  TOYHOCTb

BHumaHwe! [lokymeHT BBeAeH B Aenctemne Brumanme! [JlononHuTenbHyto MHdopmMamio cM. B aprbike "Tprumedanuns”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



FOCT P 52247-2021 Hedomb. MeToabl onpeaeneHns XropopraH4eCKUX cCoeauHeHU Cipanuua 14
lMpumersiemcsi ¢ 01.07.2022 e3ameH OCT P 52247-2004

onpeaeneHna He CHUXXaeTCA.

9.4.5 [1nsa obpasuo., cogepxaimx donee 25 MnH-1 (ppm, MKr/r) XnopopraHNYecknx CoeauHEHNIN, LONYCKaeTcsl BBOA
MeHbLUero obbema npobbI.

9.4.6 T[lpoBepsdT CTaAbUNBHOCTL MNAPaMETPOB CUCTEMbI, aHanM3upys CTaHOapTHbIA pacTBOP C W3BECTHbIM
cogepxaHmem coeamHeHus xnopa (9.2.7), KOTOpbI peKOMEHAYETCS aHanM3npoBaThb Kaxable 4 4. [lapameTpbl CUCTEMBI

CuUuTalT CTabUNbHBLIMKU, ECNN Pe3yNnbTaThl ONPEeaeneHns CogepXaHust Xnopa cocTaBnsaioT He MeHee 85% OT 3HaYeHws,
YCTaHOBMNEHHOIO ANA CTaHOapTHOro pacTeopa.

9.4.7 MNpoBOgAT NOBTOPHOE UCMbITaHNE CTaH4APTHOrO pacTeopa (kannbpoBOYHOIO CTaH4apTa) HE MeHee Tpex pas.

9.4.8 TMepen NpoBeAeHVEM UCNbITAHUA NPOBOAAT XONOCTOE UCMbITAHUE CUCTEMbl C M300KTaHoM (9.2.5). BeluuTatoT
noryyYeHHble pesynbTaTbl XONOCTOr0 UCMbITAaHWA U3 pe3ynbTaToB AMS UcMbITyemoro obpasua v us pesynbtatoB AN
CcTaHgapTHoro pacTteopa (9.2.7).

Kak npaBuno, pesynbrat XorocToro UCMblTaHUA C M300KTaHOM cocTaBsnseT He 6onee 0,2 MnH -1 (ppm, MKI/T) nocne
OLHOKPaTHOro XONoCcTOro ucneiTaHus "urna-centa" no 9.4.4.

9.5 O6paboTka pe3ynbTaToB

9.5.1 BblumncnAT MaccoByk AOMK0 XIOPOpPraHNMYecKkMx coefvHeHwn Bo dppakumm 204°C, Xnopua, mnk-1 (ppm,
MKr/r), no doopmynam (7)-(9).

9.5.1.1 TMMpu WCNoONb30BaHUM MMKPOKYJIOHOMETPOB, PETVCTPUPYIOLLMX MacCOBYH [OM0  XTIOPOPraHU4ecKux
COefVMHEHUIA B HAHOrpaMMax, MPUMEHSIIOT criedytoLime hopMyJibi:

IloxasaHue 11s ueneiryemoro obpasia  IlokasaHue XoNocToro HCIBITAHMS 7
Xnopux = ( )
VipsRF Vg ppRF
mnnu

Iloxasanue s HeneiTyemoro obpasia  IlokasaHne XonocToro MCHBITAHNUS 8

Xnopux = , ( )

M, RF Mg RF
[4e MoKazaHWe - BbIBEAEHHOE Ha AWUCNNEA WHTErpUpoOBaHHOE 3HayeHue (UCMbITyemMon npobbl/CTaHg4apTHOro

pacTBOPa/X0NoCTOro UCMbITaHUS);

v, W Vo - BBEOEHHbIN obbeMm ncnbiTyemoro o6pa3u,a, o6pa3u,a npn XOornocTtoM WucChnbiTaHMM N CTaHOAPTHOro

S

pacTBoOpa COOTBETCTBEHHO, MM3 |

Pes pg» Pc - MNOTHOCTb MCMbITyemMoro obpasua v obpasua npu XonoCcTOM WUCMbITaHUU U CTaHAapTHOro pactsopa
COOTBETCTBEHHO, I/cM3 (cM. 7.5.2);

RF - koadbduumeHT nepecyeTa, T.e. COAEPKaAHUE XTOPOPraHWYECKUX COEOMHEHWA B CTaHOapTHOM obpasue,
[eneHHoe Ha ero U3BECTHOE CofEePKaHWe MUHYC MOKa3aHKs XONOCTOro UCMbITaHUst CUCTEMBI.

[Noxaszanue JUId CTaHIapTHO I'0 pacTBOpa IlokazaHre XOMOCTOT O HCITBITAHHS

‘/C pCCs ‘43 pBCs

RF

nnm

Moxazane gm TaHTIPTHOTD PACTEODA INoxzammie X OMOCTONO MOIBI AHIA

RF ,
MC, M5 C,

M,, My, M. - mMacca ucnbityemoro obpasua, obpasua npy XOMOoCTOM WCMbITAHMWA U CTaHAAPTHOrO pacTsopa
COOTBETCTBEHHO, MT;

C, - KOHLIEHTpaLIMst CTaHAapTHOro pacTBopa, Mr/aMs .

9.5.1.2 Mpu ncnonb3oBaHUN MUKPOKY FTIOHOMETPOB, UMEIOLLMX TONIbKO aHaroroBbl BbIXOAHOW CUrHas, NOCTynaroLmn
Ha 3anucbiBaroLLiee YCTPOMUCTBO, NPUMEHSAIOT dhopMy Iy
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_AX0367 9)

Xﬂ —_ - b
P RYM RF

roe A - nrnolwlagb B COOTBETCTBYOLLMX €AMHMLAX;

X - 4yBCTBUTENBHOCTL 3aNMUChIBAIOLLErO YCTPOWCTBA Ha NOMHON Lkane, MB;

(35,45 rCL/aks)(10° B/mB)(10° wr/r)
96500 Kn/oxe ’

0,367 - KO3hMMLIMEHT, paBHbIN (367 —

R - conpotuenexue, Om;

Y - nnowaab, 3KBUBANeHTHas OTKINKY PEerucTpUpYIOLLEro YyCTPOMCTBA MO BCEN LiKare B CeKyHOy, M3Mepsiemasi B
eVHMLaXx Nnnoliaaun B cekyHay;

M - macca ucnbiTyemoro obpasua, T;
RF - xoadbdmMeHT nepecyeTa;

B - nokazaHusi XonocToro NcnbiTaHns CUCTEMBI, MIH-1 (ppm, MKT/T) xrnopuaa.

9.5.1.3 [JonyckaeTcs BbIMUCNATL MAcCOBYIO JOMIO XIOPOPraHNYecKknx coegmHeHmn Bo dpakumm 204°C, mnH-1 (ppm,
MKI/T) C NCMOSb30BaHMEM CMELNanM3MpoBaHHOIO NPorpaMmMHoro obecnevyeHns aHanmsaropa.

9.5.2 MaccoByto 4OMN0 XIOPOPraHNYeCcKMX CoeauHEHUI B Npobe HETN BBIYUCNAKOT, YMHOXAs 3Ha4YeHNe MacCoBOM
O0M1 XNOPOpraHNYecKux coeguHeHun (opraHunyeckmx xnopuaos) Bo dpakumnm 204°C (cm. 9.5) Ha Bbixog dopakumm 204°C

£ [em. 7.5.1, cbopmyna (3)].

9.5.3 3a pesynbraT WCMbITAHUA MPUHMMAKOT CcpedgHee apudMEeTUYeckoe 3HadeHVe MaccoBOW  Oonuv
XIOpOpraHNYecKkMx coeguHeHnin B obpasue HedTu, NonyyYeHHoe B YCrIOBUSIX NMOBTOPSEMOCTU U OKPYTTIEHHOE [0 NepBOro
OEeCATUYHOrO 3HaKa.

Mpvmeyarne - Mpy HeoBXOOMMOCTW, MOCME OLEHKM NPELU3MOHHOCTM pesyrnbTaTa onpegeneHuss MacCoBOW L0Nu
XITOPOPraHNYECKNX COEOUMHEHUA B obpasue HedTW, 3a 3HAYEHWEe MacCOBOW AOMWN XMOPOPraHUYECKUX COEOWHEHWI BO
dpakumm 204°C ons AaHHOTO UCTbITaHUSt MOXET OblTb MPUHSTO cpefgHee apUMETUYECKOE 3HAYEHWNE, OKPYTTIEHHOE A0
NepBOro 4eCATUYHOIO 3HakKa.

10 MeTton B

10.1 Annapartypa

10.1.1 CnekTpoMeTp PeHTreHodnyopecCLIeHTHbIN BOMHOAMCMIEPCUOHHBIN, CMOCODOHBIN M3MepATb CKOPOCTb cuyera
UMMYNbCOB  PEHTreHodnyopecLEeHTHOro usnyyennsa ¢y, Bi u S B AananasoHe anuH BonH ot 0,470 go 0,550 Hm.

OnTuyecknini nyTb AOMKEH ObiTb ONTUMM3MPOBaH ANs YMEHbLUEHWUS! MOTfIOLWEHUsI NMEPBUYHOrO U hriyopecLeHTHOro
M3MyYeHns 3a CYET BaKyyMMPOBaHUA UMK 3anonHeHus renviem. MNpu BakyyMUpoBaHUM obpaseL, HaxoauTcs Ha Bo3ayxe, a
BaKyyMMPYETCS CMEeKTPOMETPUYECKUI TPaKT.

10.1.2 Becbl cneumansHoro knacca () touHoctn no FTOCT OIML R 76-1 nnn TOCT P 53228 ¢ pgencTBuTENbHON
LLeHom aenenwnsi, He npesbilwatoilen 0,001 r.

10.1.3 MNuneTtkun, aosaTtopsbl

[onyckaetca ansi nepeHoca XMOKOCTM WUCMOMNb30BaTh Jobble noaxodsiime no ob6bemy M XMMUYECKON CTOWMKOCTU
NUNETKK, B TOM YMCIe 0o3aTopbl M OAHOPAa3oBble NNacTUKoBbIE NUMNeTku MNacTepa.

10.1.4 KroBeTbl gns o6pasua
VMcnonb3yloT 0fHOpPa3oBble UM MHOrOpa3oBble KIOBEThI XMMUYECKN CTOMKUE K UCMbITYEMOMY MaTtepuany.
10.1.5 [JonyckaeTcs NpUMEHsSTb aHanorM4Hyo annapatypy, obecnevmsaroLLyo Npeum3noHHOCTb MeToaa.

10.2 PeakTuBbI U MaTepuarnbl
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UncToTa peakTMBoB - CM. pasaen 6.

10.2.1 XnopbGeH3on wnu Qpyroe pacTBOPMMOE B YINEBOAOPOAAX COeAMHEHME Xopa [Afs MNpPUroTOBMEHUs
rpagyvpoBOYHbLIX 00pPa3LoB.

10.2.2 BHYTpEHHWI CTaHdapT - MeTannopraHM4eckoe CoeduMHEHue BUCMyTa (Hanpumep, OKToaT), pacTBOPMMOE B
yrnesogopogax. [lonyckaeTcs NpUMEHATL cTaH4apTHble 06pasubl BUCMyTa B YINEBOLOPOAAX.

10.2.3 benoe MuHepanbHOEe Macno ¢ MacCoBOW Jonen xnopa meHee 1 MAH-1 (ppm, MKI/T) unu Apyron noaxogsiumn
pacTBOpPUTENb, HaMpPUMEpP W300KTaH, cogepxawmnm meHee 1 mnH-1 (ppm, MKI/r) xnopa. Ecnv copepxanne xnopa B

pacTBoputene He YCTaHOBIEHO, crieayer yaoCToBeputbCA B OTCYTCTBUM LOETEKTUPYEeMOro coaepaHua Xnopa -
MHTEHCUBHOCTb JIMHUK X1opa Npun aHanm3e pacteBopuUTena goJIKHa COOTBETCTBOBATL COAEPXaHNIO MeHee 1 MIH -1 (ppm,

MKT/T).

10.2.4 CnvpT 3TUMNOBbIN PEKTUDNKOBAHHBIV ANA OYMCTKU KIOBET, HE COoAEepXaLLMn XIop, UM CNNPT M30MPOMNUIIOBbIN,
He cofepXxaLluii Xrop u cepy.

10.2.5 TIneHka peHTreHonpo3payHas TonwuHom oTr 3 [o 5 MkM and yaoepxadHuss obpasua B KOBETE,
obecne4uBalollasi HM3KOE MOrMOLLEHNE MEePBUYHOIO WM  BTOPUYHOTO PEHTFEHOBCKOrO uM3ny4veHusi. [lonyckaercs
ncnonb3oBaTth MOy MAEHKY, XMMWYECKM YCTOMYMBYHO K BO3OENCTBMIO obpasua u He copepKallylo Xrop, Hanpuvep,
nonnacupHyto, NONMNPONUITEHOBYO, NONMKapObOHATHYO UK NONMaMUOHYHO.

10.2.6 na MOHMTOPMHIa 1 KoppekumMn apenda pekoMeHOyeTCsl MCNomnb3oBaTb 0bpasubl CTabunbHOrO BO BPEMEHU
coCcTaBa, YCTOWYMBbIE K MHOrOKpaTHOMY BO3AENCTBUIO PEHTrEHOBCKOro uanydveHusi. [lpouedypy MOHUTOpUHIa W
Koppekuum apenda BbIMOMHAIT B COOTBETCTBUM C MHCTPYKLMEN U3rOTOBUTENS CMEKTPOMETPA.

10.3 MoarotoBKa annapaTypbl

10.3.1 lNepeq KaxgbiM MCMOMb30BAHMEM OYULLAIOT U CyllaT MHOropa3oBble KHOBETHI And obpasua. [Ans Kaxgoro
obpasLa cnegyer Ucnonb3oBaTb HOBLIA, HE NMPUMEHSBLUMIACA paHee, YNCThIN OTPE3OoK NieHkn. He cneayer npukacartbes
K BHYTPEHHEN NMOBEPXHOCTU KIOBETHI, @ TAKKE K HATSAHYTON Ha KIOBETY MMEHKE, T.K. 3arpA3HEHMs OT OTNeYaTKoOB NanbLeB
MOryT WCKa3uTb pes3ynbTaTbl ONpegeneHns MaccoBOW [ONU XIOPOpraHMYecknx coeamHeHun. Cknagkv Ha nneHke,
3aKkpbiBatoLLiert obpaseL, B KIOBETE, OKa3blBAOT BUSHWE HA M3MEPSIEMYIO MHTEHCMBHOCTL PEHTreHodryopecL,eHTHOrO
M3nydeHns xnopa, MO3TOMY AN MOSlydeHns [OOCTOBEPHbLIX Pe3ynbTaToB WCMbITaHWA Heobxoaumo obecneqnTb
paBHOMEPHOE N CUMBbHOE HAaTSHXKEHNE NITEHKM.

Mpun ncnonb3oBaHUM NIEHKM 13 APYFON NapTMmM HEOBXOAMMO NPOBOAMUTL MPOBEPKY KarIMOPOBKM COMMAacHO MHCTPYKLMK
M3roTOBUTENS CMEKTpoOMeTpa.

10.3.2 YctaHaBnuBawT, roToBAT K paboTe M npoBepsloT paboToCnOCOBHOCTE pPeHTreHodyopeCcLEeHTHOro
CMNEeKTPOMETPa B COOTBETCTBUM C PEKOMEHAALMSIMA WU3roTOBMTENS. BkrovaloT CnekTpoMeTp M BblOepXKMBalOT Ansi
cTabunusauum paboTbl ero 3NeKTPOHHbLIX KOMMNOHEHTOB.

10.4 N'papynpoBKa

Ecnn B MHCTPYKUMM M3roTOBUTENS CMEKTPOMETPA He YKa3aHO MHOe, TO rpafdyupoBKy NPOBOASAT B COOTBETCTBUM C
10.4.1-10.4.8.

10.4.1 MpuroToBneHue rpagynMpoBOYHbLIX PAacCTBOPOB

loToBAT rpagyunpoBodHble pactBopbl (ITP-1-I'P-6) pasbaeneHvem xnopcogepxailero peaktusa (10.2.1), ncnonb3sys
He copgepxallee xnop 6enoe muHepanbHoe macro (10.2.3) wnn gpyron nogxogawmin pactesoputens. peasaputensHo
cneayeT BblYMCIUTL MAcCOBYIO [OMNK0 Xopa B XNOpPCoAepKalleM peakTMBe W roTOBUTb FpagyMpOBOYHbIE PacTBOPbI C
YYETOM MOMYyYEHHOro 3Ha4YeHust. [pn HeoBXOAMMOCTN MOXHO MPUrOTOBUTL MPOMEXYTOYHbLIN PacTBOP XIIOPCOAEPKALLEro
peakTvBa B pacTBopuTene ¢ mMaccoson gonen xnopa 200 MiH-1 (ppm, MKI/r) U roToBUTb FpagyypOBOYHbIE PacTBOpPbI

harnbHenwmm pa36aBneHMeM NPUroToBJ1IEHHOIO NPOMEXXYTOYHOro pacTBopa.

PekomeHayemoe coaepxaHie Xropa B rpaayMpoBoYHbIX pacTBOpax NpuBeaeHo B Tabnuue 1.

Tabnuua 1 - CogepxaHue xnopa B rpadyvpoBOYHbIX pacTBOpax
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LLincbp rpagympoBO4HOro pacteopa MaccoBas gons xnopa B rpagyMpoBOYHOM pacTBOPE, MIH -1 (ppm,
MKT/T)

-1 0 (pacTBopuTEnb, HE COAEPKALLMIA XITOP)

rP-2 2

rP-3 5

P-4 10

rP-5 20

rP-6 50

10.4.2 Mpun BLIYMCMIEHMM MacCOBON AONM X10pa B MPUTOTOBMEHHBIX rPaayMpOBOYHbIX PACTBOPaX Cp,, MMH-1 (ppm,
MKI/T), cnegyeT yuuTbiBaTb BO3MOXHOE COAEpXKaHUe Xnopa B pacTBopuTene no gopmyre

_ mycpCxep + m,C), (10)
nixcp +1m,

Col

TA€ mycp - MAcca XopcoaepXallero peakTuea, r;
Cxcp~ MaccoBas [0 Xnopa B X10PCOAepX aLleM peakTuse, MiH-1 (ppm, MKr/T);
m, - Macca pacTBopuUTens, T;
C,- MaccoBas 10N x1opa B pacTBOpUTENE, MITH -1 (ppm, MKr/T).

10.4.3 MpuroToBneHue pacTtBopa BUCMYTa B 6e51oM MUHepanibHOM Macre

[Ona npurotoBneHuns pactBopa C MaccoBow gornen BucmyTa 5000 mnH-1 (ppm, MKI/T) pacTBOPSAOT HABECKY

MeTarnropraHM4eckoro coeamHeHust BucmyTa (10.2.2) B HaBecke 6enoro MMHepanbHOro macra. BbluucnsioT BenuunHy
HaBEeCKM MeTaniopraHN4eckoro COeiMHEHNS1 BUCMYTa, UCXOAs M3 MacCOBOW 4OMNM BUCMYTa B 3TOM COEOQUHEHWW, a TaKke
HeoGxoauMmoli oblLLei Macchl MPUrOTOBIISIEMOrO pacTBopa.

10.4.4 JonyckaeTca ncnornb3oBaTb MMEIOLWNECH B NPOAaXe rpagympoBOYHbIE PacTBOPbLl C BENMYUMHAMN MacCOBOM
[ONN xropa, COOTBETCTBYOLMMM 3HAYEHUSAM, NpuBedeHHbIM B Tabnuue 1. Ecnu pacTtBopbl yXXe cogepaT BHECEHHbIN
BHYTpeHHUN cTaHgapT (10.2.2), npu ux ucnonb3oBaHum ctaguo AobaBrneHust BHyTPEHHEro cTaHgapTa He MPUMEHSIHOT.

10.4.5 MpuroTtoBneHue rpagyMpoBoYHbIX o6pasuoB (F0-1-N0-6)

[ oGaBnsaloT B KaXabln rpagynpoBoYHbIn pacTeop Maccow (10,00+0,01) r HaBecKy BHyTpPEHHEro ctaHgapTa (pactsop
OpraHu4ecKoro coeguHeHuss BUCMyTa B MuHepanbHoMm Macrnie no 10.4.3) macconm (1,000+0,001) . Macca HaBecku
BHYTPEHHEro cTaHjapTa B rpamMmax, paBHa npousBegeHnio 0,1 Ha Maccy rpagyvpoBOYHOrO pacTBopa B rpammax,
MCNONb3yemoro Ans NpUroToBreHns rpagynpoBoYHOro obpasua.

10.4.6 PekomeHOyeTcsi MCMonb3oBaTb PagyupoOBOYHbIE 0Opa3lbl cpady nocne npurotoereHus. [onyckaercs
XPaHUTb rPagyUpPOBOYHLIE 0Opa3Lbl B TEMHOM MPOXIIagHOM MeCcTe B repMETMYHO 3aKpbITON eMKOCTH He Boree 6 mec.

10.4.7 N3MepstoT MHTEHCUBHOCTb aHanNMUTUYECKON NIMHWMKM XIopa M BUCMYTa KaXgoro rpagyupoBOYHOro obpasua no
npouegypam, usnoxeHHeliM B 10.5. T[lonyyeHHble pe3ynbTaTbl WUCMOMb3YKT ONs MOCTPOEHUS TPagyVpPOBOYHON
3aBMCUMOCTM.

10.4.8 CTpoAT rpagyvMpoOBOYHYI0  3aBUCUMMOCTb, WCMOMb3ys MNPOrpamMMHOE OGecrnedeHne W anropuTMbl,
npegocTaBrieHHble N3roToBUTEeNneM oGopyaoBaHvs. [paaynpoBoYHas 3aBUCUMOCTb OObIYHO UMEET CrieayoLwuii Bua

Coy= k24 g, (11)
Ip;

rae C., - MaccoBas [ons Xnopa (XNopopraHMYeckMX COeAMHEHW), MNH -1 (ppm, MKr/T);
ks ky - KOIDULMEHTBI rpafyMPOBOYHON 3aBUCHMOCTMY;
Iy~ VHTEHCMBHOCTb aHarnuTU4ecKon fnH1M Xnopa, UMmnynsc/c,

Ig; - WHTEHCUBHOCTb aHanUTUYEeCKOM NMHUN BUCMYTa, VIMI'IyJ'IbC/C.
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10.4.9 lNeprogn4YHOCTb rpagyMpPOBKN YCTaHaBIMBAKOT B COOTBETCTBUM C MHCTPYKLMEN M3rOTOBUTESS CMEKTPOMETpA.
10.5 MNpoBeaeHme ucnbiTaHUA

10.5.1 CwmewumBatoT obpasel, CBEXEOTOrHaHHOM 1 npombiToln dhpakumm 204°C maccon (10,00+0,01) r ¢ BHYTpEHHUM
ctaHgaptom (cm. 10.4.3) maccon (1,000£0,001) r.

MpumMedaHve - Macca BHyTpeHHEro cTaHgapTa AorkHa ObiTb paBHa npousBedeHuto 0,1 Ha maccy obpasua,
UCNonb3yemoro Ans aHanmaa.

10.5.2 MNomewatoT B ABE KOBETHI 00pa3ubl dopakummn 204°C, nogrotoeneHHble no 10.5.1.

Mocne 3anonHeHns KloBEeTbl HeoBxoanMO yoeanTbCS B OTCYTCTBUM My3bIPbKOB BO3Ayxa M noaTekaHusi obpasua, npu
nx o0BHapyXeHUM cneayeTt B3sATb HOBYIO KIOBETY W 3arnofiHWUTbL ee HOBOW nopuuei obpasua. VcnbiTaHue NpoBoasaT cpasy
nocrie 3anofiHeHNs KIoBETbI.

10.5.3 YcTaHaBnvBaloT KIOBETLI C 0Opa3sLamMy B CNEKTPOMETP (B My4YOK MEPBUYHOTO U3My4YeHUs) B COOTBETCTBUM C
WHCTPYKLINe N3roToBUTENS.

10.5.4 BmecTe ¢ ABYMS MCMbITyeMbiMM obpasuamu ycTaHaBnuBatoT obpasen Ans ydvera gpenda. Y4uTbiBaloT
Opend aBToMaTNYeCKH, UCMOMb3ysi NPOrpaMMHoOe obecrneyvyeHme CnekTpomeTpa.

10.5.5 V'amepeHne MHTEHCMBHOCTU aHaNMUTUYECKUX NIMHUIA XIopa, CEpbl M BUCMYTA, a Takke BblYUCIIEHME MacCOBOW
[ONN XIOPOPraHNYECKNX COEQUHEHNI NMPOBOLAT aBTOMAaTUYECKM, UCMONb3ys NPOrpaMmMHoOe obecrneyeHre CnekTpoMeTpa.

10.5.6 Ecnu cogepxaHve cepbl B obOpasue dpakumm 204°C npeBbiwaer 0,5% macc., pekomeHayeTcs
KOPPEKTMPOBaTbL pe3ynbTal onpederneHMss MacCOBOW LONM XIOPOPraHMYeckux COELQVHEHUA Ha copepkaHune Ccepbl.
KoppeKTnpoBKy NpoBOASAT aBTOMaTUYECKU, NCMONb3YS NporpamMmMHoe obecneveHne cnekTpoMeTpa.

10.5.7 O6pasubl KOHTPONS KadecTBa CredyeT FoTOBUTb TOYHO TakuM e obpa3oM, Kak obpasubl HEM3BECTHOTO
cocTaBa.

10.6 O6paboTka pe3ynbTaToB

10.6.1 BbluMCnSalOT MaccoByl0 [[OMKO XITOPOPraHNYEcKUx coeguHeHun Bo dopakuum 204°C  aBTOMaTuyecks Mo
rpagyupoBOYHON 3aBUCMMOCTM.

10.6.2 3a eguHM4HOE onpeaerneHve NpMHMMatoT 3HadYeHne, NoNy4YeHHoe B OQHOM KloBeTe.

10.6.3 MaccoByto [OMNI0 XNOpPOpraHNYeCcKnx coeanHeHnin B npobe HedTn BbIYMCASIOT, YMHOXas 3Ha4eHe MacCcoBOW
OONN XNopopraHM4ecknx coeauHeHn (opraHmdecknx xrnopmaos) Bo dopakuum 204°C Ha Bbixog dpakumm 204°C £ [cm.

7.5.1, dopmyna (3)].

10.6.4 3a pesynbtar WUCNbITAHWS MNPUHMMAKOT CcpegHee apUPMETUYECKOE 3Ha4YeHWe MaccoBOW  [ONuv
XITOPOPraHNYECKNX COEANHEHUI B 0Opa3Lie HedTH, NOMyYeHHOE B YCIIOBUSIX MOBTOPSIEMOCTU U OKPYTIIEHHOE 4O NEpPBOro
OECATUYHOro 3Haka.

MpvmeyaHne - lpu HeOBXOOMMOCTWU MOCME OLEHKM MPELM3VNOHHOCTU pesynbraTa OnpeaeneHuss MaccOoBOW [0Nnu
XITOPOPraHNYECKNX COeauHeHU B obpasue HedTW, 3a 3HaAYEeHWe MacCOBOW AOMAWN XIOPOPraHUYECKUX COeAWHEHWI BO
dpakummn 204°C ans gaHHOro UCMbITAaHUS MOXET OblTb MPUHATO cpedHee apUPMETUYECKOE 3HAYEeHWe, OKPYTNeHHoe 40
NepBOro AEeCATUYHOIO 3HakKa.

11 Metoa I

11.1 Annapatypa

11.1.1 Ncnonb3ytoT nobon peHTreHodhnyopeCcLEeHTHbIV CNEKTPOMETP CNeAyLEro Tuna: BOSTHOANCNEPCUOHHbI UK
9HEProanCnepCmMoHHbIN C MOHOXPOMaTU3auuen MNepBUYHOIO U3NyYeHUs (MOHOXPOMATUYECKWIA BOMHOAMCNEPCUOHHBIN
peHTreHodnyopecueHTHbin MWDXRF unu MOHOXpOMaTUYECKUA 3HEPrOANCTNIEPCUOHHBIA  PEHTreHOdTyOpeCLIEHTHBIN
MEDXRF), a Tawkke 3HeproaucrnepCuoHHbI (3HEProanCnepCcuoHHbIi  peHTreHodnyopecueHTHbin EDXRF) ¢
TEXHNYECKUMM XapaKTepucTUKaMu, NpuBeaeHHbIMU B AaHHOM pa3sgene. [peumnsmoHHOCTb 1 CMeLLleHre (CucTemMaTmndeckas
MOrpeLlHOCTb) AOMKHbI COOTBETCTBOBATb 3HaYeHWsIM, MNpuBedeHHbIM B pasgene 14, Ons  ykasaHHoro Twuna
cneKkTpomeTpa.
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MpepynpexneHne - BospgencTBne Ha oOpraHM3M 4enoBeka W3ObITOMHOMO BbICOKOSHEPreTUHECKOrO W3Ny4eHus,
Hanpuviep, CO34aBaEMOro PeHTreHoTyOpeCLEHTHLIM CMEKTPOMETPOM, BPedHO Ans 340poBbsi. Cneayer npvHMMaTh
COOTBETCTBYIOLLUME MEPbl OMs1 CHWKEHUS] OBNy4YeHuUsi He TONbKO MEPBUYHLIM PEHTIEHOBCKMM W3My4YEHMEM, HO TaKkke
GryopecUEHTHbIM U PacCesHHbIM PEHTTEHOBCKUM u3nyyeHvem. [ns onpegeneHus HeobxoaumbiX Mep M cnocobos
3alWnTbl cnegyer U3MepsiTb MHTEHCMBHOCTb  M3IYyYEeHWsi CMnekTpoMeTpa. PeHTreHognyopecuUeHTHbI CNEKTPOMETP
SKCMNyaTUpyoT B COOTBETCTBMN C HOPMaMW, PETYNPYOLLMMUN NCMOSb30BaHNE MOHU3MPYIOLLLETO U3MYYEHNS.

11.1.2 BonHOOAUCNEPCUOHHLIA  PEHTreHOMNYOPECLEHTHbIA  CNEKTPOMETP C  MOHOXpOMaTusauumen nepBU4HOro
U3NyYeHusl, npegHa3Ha4YeHHbIi ONs onpegenenns usnyyenusa npu anuHe BomHbl 0,473 Hm (4,73 A), BKIOYaoLwmn
cnegytoLume ysnol.

11.1.2.1 VICTOYHMK NEPBUYHOIO PEHTIEHOBCKONO WU3My4YeHusl, CMNOCOOHLIN reHepupoBaTb PEHTIEHOBCKME Iy4n Ans
BO30Y)XOEHUs1 BTOPUYHOIO M3nydeHust xrnopa. PekoMeHagyeTcs ucnonb3oBaTb PEHTIEHOBCKME TPYyOKM MOLLHOCTbIO Gonee
20 Bt, cnocobHble wucnyckaTb W3nydeHue, obnagawoliee napamerpaMm OOHOW WM HECKOMbKUX  CregyHoLmnx

CneKTpanbHbIX NMHUA: pd [q AgLa, Ti Ko Sc Ko W CrKa -

11.1.2.2 ONTMYECKMA NMyTb, OMNTUMM3MPOBAHHBIN A5 YMEHbLUEHNS MOITOLWEHUST MEPBUYHOIO U (hriyOpeCLIEHTHOIO
N3ny4YeHns 3a CHET BakyyMMPOBaHMSA Unu 3anonHeHust renuem (11.2.6). MNpu BakyyMmnpoBaHnM pekomeHayemoe 3HavyeHue
BaKkyyMa AOmKHO 6biTb He 6onee 2,7 kla (20 Topp). pagyvpoBky 1 aHanu3 npobbl crieqyer NpoBOAUTb B UAEHTUYHbIX
YyCNoBUsIX, B T.4. NpU AJIMHE OMNTUYECKOro NyTW, 3HAYEHUM BaKyyMa U AaBNeHun renmst.

11.1.2.3 MoHoxpomMaTop NepBMYHOrO Myyka U3nydeHusl, npeaHasHaveHHbIN AN U3nyyYeHus ¢ 3agaHHbIMU AnvHaMU
BOJIH 1 ero gooKyCMpOBKM Ha obpasLie.

11.1.2.4 MoHoxpomMaTop C (OMKCMPOBAHHBLIM KaHarioMm, npegHasHadeHHbId AN AWCMIEepPCUM PEHTTEeHOBCKMX Fyden
NMHWK Xropa K -

11.1.2.5 [erekTop, ONTUMU3NPOBaHHLIV O51s 3PMEKTUBHON perncTpaumm nsnyyvyeHusl, COOTBETCTBYHOLLErO NUHUK
Xopa K, -

11.1.2.6 AHanu3aTop ofHOKaHarbHbIA NOACYETA MHTEHCUBHOCTU U3NyYeEHUsT XNopa (C BO3MOXHOCTbIO MCKIOYEHNS
BNUSHMS MeluarLwwmx ¢aktopoB) ¢ QyHKUMen npeobpasoBaHus curHana, obpaboTkum cnektpa U npeobpasoBaHWs
pe3ynbTaTtoB B €4MHULIbI COAEPKaHMA XITopa.

11.1.3 3OHeprooucnepcuMoHHbIN  PEHTrEHOMNYOPECLIEHTHBIN CNEKTPOMETP C MOHOXpoMaTtu3auuen nepBUYHOro
N3NYyYeHWsl, BKITOYaIOLWMIA crieaytoLwme yanbl.

11.1.3.1 WCTOYHMK NEepBUYHOrO PEHTTEHOBCKOTO MW3MyYEeHUs - PEeHTreHoBCKasd Tpybka C cepebpsiHbiM  Mnu
nannagneBbiM aHOAOM B COYETAHNM C MOHOXPOMATM3UPYIOLLEN PEHTIEHOBCKOM oNTuKor Bparra (onTuka, ncnonbayoLlas
sBMNeHve paccesiHusi Bragg, Ha OCHOBE KpWUCTanioB W3 BbICOKOOPMEHTUPOBAHHOIO MUPONMTUYECKOro rpadmTa,
BbIAENAOWAA MOHOXPOMATUYECKYHD YacTb M3ny4veHusi). MoHoxpomaTop [AOfKeH nponyckaTb MOHOXpOMaTuyeckoe
PEHTIEHOBCKOE U3rydeHne, COOTBETCTBYOLWEE NHMM L cepebpa unun nannagus. [JonyckaeTcsi UCnonb3oBaTb aHog 13
OpyrMx MaTepuarnioB M ApPYrod MOHOXPOMAatop, MNpyM 3TOM MPELM3NOHHOCTb M CMELLEHMEe MOryT OTnMvaTbCsl OT
YCTaHOBSIEHHbIX B HACTOSILLIEM CTaHAapTe.

11.1.3.2 OnTuyeckun nyTb CNEKTPOMETPA [LOIDKEH MO3BONATL MPOAYBKY (3anonHenune) renvem (11.2.6).
AnbTepHaTUBHBIM MOXET ObiTb BakKyymMupoBaHue ontudeckoro nytu He ©Gonee 4,0 kMa (30,4 topp). Onpegenstiot
HeoOXoAMMOCTb UCMONb30BaHWSA Bakyyma Wnv 3anorfiHEHUSt refvMeM, UCXo4s M3 YCINOBWUIA WUCMbITaHWUsA U pekoMeHgauui
N3roTOBUTENSI CNEKTPOMETPA.

11.1.3.3 [JeTekTop PEeHTreHOBCKOro M3IyYeHusi C paspeluaroLien crnocobHocTbio He Gonee 175 3B npu 5,9 kaB
(10000 cyetoB B cekyHhay). [NpurogeH KpemHMeBbIM OETEKTOp C kamepon apenda (apvdTtoBbin). Mcnonb3oBaHne
CUCTEMbl [ETEKTMPOBaHUSA C YKa3aHHbIM MUMHUMalbHbIM  CMEeKTparnbHbIM — paspelleHnemM MO3BOMSET  UCKMIOYUTL
noTeHUManbHbIN 3GEKT CneKkTpanbHOM MHTepdepeHLnm, Bbi3BaHHbIN Hanndmnem B Npobe dpakuum 204°C cepbl 1 apyrnx
9M1EMEHTOB.

11.1.3.4 OnekTpoHHas cucTemMa npeobpa3oBaHMs curHana un obpaboTKM [OaHHbIX, BbINOMHALLWAS  QyHKUNM
N3MEpPEHNS NHTEHCMBHOCTW PEHTTEHOBCKOIO MU3IyYeHmns, 00paboTku CMEKTPOB MyTEM BblYUTAHUS (DOHA U pa3noXeHUs Ha
COCTaBMSOLWME, BbIYUCIIEHMA MOMNPABOK Ha YacTUYHOE TMepeKpbiTMe (HaNoOXeHne §uHWA) U  Npeobpa3oBaHus
WHTEHCVMBHOCTU PEHTIEHOMIYOPECLIEHTHOMO U3NYYEHUS NIMHUW XIOpa B 3HAYeHWe COAepXaHus Xropa, MMH-1 (ppm,

MKr/T).

11.1.4 DHeproanCcnepCUOHHbIN PEHTreHOodNyOpeCLIEHTHbBIN CNEKTPOMETP, BKITIOYaOLLMI B cebd criegytoLime yanbl.
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11.1.4.1 ICTOYHWK PEHTTEHOBCKOrO M3MNy4YeHNs - peHTreHoBCKas Tpybka ¢ aHeprunen Bo3OyxaeHusa He meHee 2,9 kaB.

11.1.4.2 [leTekTOop PEHTrEHOBCKOIO M3IyYeHUsi C BbICOKOW YYBCTBUTENMbHOCTBIO U paspeLlarollenl CnocOBHOCTbIO
(MoNHOM LWIMPWHOM Ha MOMNOBWMHE BbICOTHI Makcumyma) He Gonee 175 aB npu 5,9 kaB (10000 cuetoB B cekyHay).
MpurogeH KpeMHUEBDIV AETEKTOP C kamepon aperda (apvdToBbIN).

11.1.4.3 ®unbTpbl BblAENEHUS U3MYYEHUS NMUHUN |, XIOpa U3 OpYruX PEHTFEHOBCKUX Nyder C pa3nuyHom aHepruen
unu gpyrue cpeacTtsa npu UCNonb30BaHWM NPOrpamMMHOro obecneyeHus.

11.1.4.4 OnTuyecKknin NyTb CNEKTPOMETPA AOMKEH MO3BONATb NpoaysBky renuem (11.2.6). AnbTepHaTMBHO MOXHO
NPMMEHATb BaKyyMMpOBaHue ontuyeckoro nytn He 6onee 4,0 klla (30,4 Topp).

11.1.4.5 OnekTpoHHass cucTemMa npeobpa3oBaHWs curHana v o6paboTkM [aHHbIX, BbINOMHAKLWAA  YHKLUA
U3MEPEHNS] WHTEHCMBHOCTU PEHTFEHOBCKOTO W3MyYEeHUs He MeHee 4YeM B [BYX OQnacTsX CMekTpa, KOppeKLuum
CNeKTparnbHbIX HaNoXeHUW, KoppekuMn (OHOBOrO curHana W npeobpas’soBaHWA WHTEHCUBHOCTU M3MYYEHUS FMHWM
dnyopecueHUMM Xropa B MacCoBYH OO0 Xropa, MiAH-1 (ppm, MKI/T).

11.1.5 lpn 1cnonb3oBaHMN PEHTFEHOBCKUX CMEKTPOMETPOB NOOOro Tvna Anisi OaHHOro MeToda [OOMONHUTENBHO
TpebyeTcsa cnegytowas annapartypa 1 Matepuanbi:

11.1.5.1 Qncnnen unu npyHTEp ANg BbiBOAA pe3yrbTara onpeaeneHns MaccoBow 4ONW Xnopa, MiH-1 (ppm, MKr/T).

11.1.5.2 KioBera mMHoropasosas Ans npobbl, COBMECTUMAsi C reOMETPUEN CMEKTPOMETPa, a Takke C XMUYECKUM
cocTaBoM npobbl. PekomeHOyeTca MCnonb3oBaTh O4HOPa3oBble KoBEThl. KioBETa He JOMKHa NpoTekaThb Npy yCTaHOBKe
peHTreHonpo3payHon nrneHkn (11.1.5.3).

11.1.5.3 TneHka peHTreHonpo3payHasa Ans yaepkaHus obpasua B kioBete (11.1.5.2), BbIMonHAwLWaAa yHKLMIO
OKOLLIKA C HMU3KUM MOTTOLLEHNEM PEHTITEHOBCKOrO U3MyYeHMs NPy NPOXOKOEHUN PEHTIEHOBCKMX fyyen K Npobe 1 OT Hee.
Ncnonb3ytoT ntobyto peHTreHONpo3payHyto MMeHKy, He Ccopepxallylo Xop, CTOMKYl0 K BO3ZAencTBuMio obpasua,
Hanpumep, u3 nonuadmpa, NONUNponurieHa, nonvkapboHata wunu nonuamuga. OOpasubl C BLICOKMM COOEPXKaHMEM
apomaTUYeCKMX YrneBoaopoa0B MOTYT pacTBOPATL NIEHKY U3 Nonvadmpa unm nonvkapboHara.

11.1.5.4 Becbl no 7.1.12.

11.2 PeakTuBbl U MaTepuarnbl

11.2.1 YncToTa peakTnBOB - CM. pasgen 6.
11.2.2 MpoGbI Ana npoBepku rpagynpoBKU

Ona npoeepkn paboTbl CNEKTPOMETPA, a TakKe ONpeneneHnst MNPeLM3NOHHOCTU M NPaBUITbHOCTU UCXOOHOM
rpagyvpoBkn (cm. 11.5.10) npvmeHstoT obpaslbl OQHOTO WM HECKOSMbKMX KUAKUX HEeqTEenpoayKToB WM HedTn C
N3BECTHbIM NGO YCTaHOBNEHHBIM COAEPXKAaHMEM XITOpa, HE NCMONb3YeMble ANS MOCTPOEHUS rpaay MPOBOYHON KPUBOA.

11.2.3 Xnopcogepxallee coeguHeHve (TpuxnopatuneH mnu 1,2,4-tpuxnopbeHson) - ctaHgapT BbICOKOW YNCTOThI C
CepTMULNPOBaHHLIM CcofepXaHneM xnopa. [lpyM BbIMUCIEHUM TOYHBLIX KOHLEHTpaUWA Xropa B rpagyMpOBOYHbIX
pacTBoOpax UCMONb3YT CepTUdNLMPOBaHHOE 3Ha4YeHWe Xrnopa.

[lonyckaerca NpUMeHsaTb AN rpagyupoBku nprubopa rotToBble CTaHAapTHbIE PacTBOPLI C U3BECTHOM KOHLIEHTpaLnen
xropa.

11.2.4 a3 gnsa npubopoB, OCHALLEHHbIX MOTOYHbLIMM MPOMOPLMOHANbHLIMA CYETYMKaMKU. YucToTa rasa OorkHa
COOTBETCTBOBaTh TpeboBaHmaM (creundmkaumm) n3rotoButens npmubopa.

11.2.5 Obpasew(ubl) 4N MOHUTOPMHIA U KoppeKkumn aperidpa cnektpomeTpa (Npy HeobXoaANMMOCTH)

[na MOHUTOpPWHFa W Koppekuun apeiida pekoMeHOyeTcsl WCMOoNb30BaTb CTaHAapTHble o6pasubl MOCTOSIHHOMO
CoCTaBa, YCTOMYMBbIE K MHOrOKPAaTHOMY BO3AENCTBUIO PEHTIEHOBCKOTO W3NYyYeHusl: >xuakue HeddTenpoaykThbl,
MeTannmMyeckue Cnaebl, CriaBreHHblE CTEKMSHHbIE OVNCKU.

He Aonyckaerca MUcnosib3oBaTb XUOAKOCTU, NpeCcCOoBaHHbIE MOPOLLKA U TBEpAble MaTepuanbl, pa3pyLwlarowmeca npu
MHOIOKpaTHOM BO3eNCTBUA PEHTIeHOBCKOro nany4eHus.

Yucno mMNynbCoB B cekyHOy (CKOPOCTb CYeTa) Mpu M3MepeHuM curHana oT obpasua Ans Koppekuuu apeiida B
CoYeTaHUM C 3aaHHLIM BPeMEHEM HaKOMMEHWUs curHana AOMMKHO ObiTb A0CTaTOYHbIM AN MOMyYeHUss OTHOCUTENBHOM
MOrPELLHOCTM M3MEpPEeHUst curHana He Gonee 1%. Yvcno vmnynbcoB B cekyHAy OT obpasua Ana ydera Apevida
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N3MepAT Npu rpagyvpoBke cnektpomerpa (cm. 11.5.8), a 3atrem - npu nposegeHun wucnbiTaHua (cm. 11.6.1).
Pe3ynbTaTbl 3TMX ABYX U3MEPEHWIA NCNONb3YIOT AN Bbl4UCIIEHNS KoadbdmumeHTa Koppekuum gpenda (cm. 11.7.1).

Koppekunio gpencha 0OObIMHO OCYLLECTBNAT aBTOMaTUY4ECKU C MCMOMb30BaHMEM MPOrpaMMHOro obecneveHus
CMNEeKTPOMETPA, NPV HEOOXOAMMOCTM €€ MOXHO BbIYUCIIUTL BPYYHYHO. [Nsi pEHTreHOBCKMX CMEKTPOMETPOB C BbLICOKOM
CTabUNBbHOCTBLIO KO3I(MULIMEHT KOppEKUMM apenda MOXET HE3HAUUTENBHO OTNYATLCH OT €ANHULbI.

BnusHue acdpdpekta koppekuun gpecba Ha MNPEUM3MOHHOCTbL W CMELLEHWEe [aHHOro MeToda WCMbITaHUM He
YyCTaHOBMEHO.

11.2.6 Tenuin rasoobpasHbli YucToTonm He MeHee 99,9% ans npubopoB C ONUMWEN MPOAYBKM OMTUYECKOrO MyTw
renueMm (Ons HeKoTopbiXx aHanusatopoB). [lpy MCNOMb30BaHWM Tennsi OTHOCUTENbHbIE KonebaHus [aBneHus U
TemnepaTtypbl 4OMMKHbI ObiTb He Gonee 10%. MNpu noakntoyYeHun HoBOro GamnmoHa ¢ renuemM Ans NPoBEPKU OTCYTCTBUS
BO34yxa B JIMHWW Nodaudu renusi cneayeT npoBecTU XONoCcToe UchbiTaHue ntoboro obpasua ¢ M3BECTHOM KOHLEHTpaLMEN.

11.2.7 O6pa3ubl ANA KOHTPONA KayecTBa

Vicnonb3aytoT cTabunbHble 06pasuybl HedhTU nnmn HedpTeNPOAYKTOB, UK TBEPAbIE BELECTBA, NpeacTaBUTENbHbIE A5
UCMbITyeMbiXx 00pa3LoB, KOTOpble pPEerynsipHO MCMbITbIBAOT Afs NOATBEPXKOEHMS CTaOUNbHOCTM  M3MEpPEHUI
cTatucTuyeckummn Mmetogamm (cm. pasgen 13).

PeKOMeH,D,yeTCFI npun noareepXxneHun cTabunbHOCTH pe3ynbraToB UCMOJIb30BaTb KOHTPOJIbHbIE KapThl. I'Ipou.e,u,ypu
KOHTPONA Ka4ecTBa HaxoaATCA B KOMMEeTEeHL N na60paTopV|v|.

Ob6pasubl Ona KOHTPOMNsi KadyecTBa FOTOBAT, OObeAuHAs (CMelmBasl) HEUCMONb30BaHHbIE OCTATKM CTabWUMbHBLIX
TMNOBbLIX NPO6 Ana ucnbiTannsa. O6pasubl ANA KOHTPOSSA Ka4ecTBa AOMKHbI ObiTb CTabWMbHBI.

11.2.8 benoe MuHepanbHoe Macro - 0cob0 YNCTBIN peakTuB, coaepXalumin He Sonee 1 MnH-1 (ppm, MKI/r) xnopa,
Uy pyro COOTBETCTBYIOLLMIA pacTBOPUTENb, COAepXaLLMn He Bonee 1 MrH -1 (ppm, MKr/r) xnopa. Mpu Hanudun xnopa

ero cogepxXaHme cnegyer yydntbiBatb NpuU BblYUCIIEHUN KOHUEHTPaUun rpagymnpoBOYHbIX CTaHOapToB (CM. 1151) Ecnu
coaepXxaHune Xrnopa B pacTBopuTere Wi peaktmBe He YCTaHOBJIIEHO, clneayer noaresepaunTtb ero OTCyTCTBUE. Onsa
NPUroToBJ1IEHNA TPaayUpPOBOYHbIX CTaHAAPTOB UCNOMb3YKT KOMMNOHEHTDI CaMoW BbICOKOW CTEMNEHN YUCTOThI.

Mpn BbMUCIIEHMN pPeE3yNbTaTOB BaXHO M3MEPATb U KOPPEKTMPOBATb COOTHOLLEHWE COOEPXKaHMsa yrnepoga U
Bogopoaa (cm. 11.7.9), ecnv OHO 3HAYUTENBHO OTIIMYAETCS OT KaNMBPOBOYHbLIX CTaHAAPTOB.

11.3 MNogroToBKa K NnpoBeAeHUI0 UCTbITaHUA

11.3.1 Tlpu ucnonb3oBaHUM KIOBET MHOMOPaA30BOr0 MCMONb30BaHUA Neped KaxabiM WCMbITaHMEM WX crnegyer
BbIMbITb, MCMOSMb3yS 3TUIOBbIN PEKTU(ULIMPOBAHHLIN UITM M30MNPONWIOBLINA CMUPT A5 OYUCTKU KIOBET, HE COAepXaLluii
xnopa, u BbicywnTb. OOHOpa3oBble KOBETbI MOBTOPHO HE MCNOMb3ylT. [ns kaxgoro obpasua Mcrnonb3yT HOBbIN
OTPE30K PEHTTEeHONMPO3pa4YHOM MIEHKM AN KoBeTbl. He mpukacaloTcsl K BHYTPEHHEN MOBEPXHOCTW KIOBETbLI, MIIEHKE Ha
KIOBETE M OMTUYECKOMY OKOLLKY CMEKTpOMETpa (Mpu Hammuymm), NOCKOSbKY WX 3arpsi3HEHNE MOXET oka3aTb BIUSIHWE Ha
NPOXOXOEHWE BTOPUYHOIO W3NYy4YeHUs W aHanuTudeckuid curHan. Cnegbl OTNevaTkoB NarbLeB MOryT BnvSATb Ha
pesynbTaT UcnbiTaHns 06pa3uoB C HA3KMM codepXkaHnem xnopa. CKnagku Ha nieHke, 3akpbliBatoLlelnt obpaseL, B KIOBETE,
OyayT okasbiBaTb BIVSIHAE HA M3MEPSIEMYI0 MHTEHCUBHOCTb PEHTITEHOdNYOPECLEHTHOMO M3NyYeHNs Xropa, No3ToOMy A4S
Nony4YeHnst 4OCTOBEPHbIX Pe3ySibTaToOB BaXKHO, YTOOLI NreHka Oblfia paBHOMEPHO HATSHYTON N YACTOM.

11.3.2 lNpu BbIGOpE NNEHKU cnegyer yuYnTbiBaTb XMMWYECKUA COCTaB U msmdeckoe cocTosHue obpasLa, a Takke
Bpems ero koHTakta ¢ kioBeton. Obpasubl C BbICOKMM COAEpXaHMeM apoMaTu4ecKuxX YrneBogopoaoB MOryT pacTBOPSTb
nonuacompHble, MONMNPOMMUIIEHOBBLIE U MONMMKApOOHAaTHbIE NNEHKM. B Takux cnyyasix Ansi ONTUYMECKMX OKOLLEK KpoMe
NMepevnceHHbIX MOXHO WCMNOMb30BaTb ApyrMe marepvanbl, MNpu YCroBUM, YTO OHM He cogepxaT SINeMEHTHbIX
3arpsAsHeHuii. Heobxogumo cnegoBath MHCTPYKUUSIM U3rOTOBUTENST CMEKTPOMETPA.

B cBssM C Tem, YTO y MMEKLWMUXCH B MpOAaXe MIMEHOK B 3aBMCUMOCTM OT MOCTaBMSIEMOM MNapTuM MOryT
BapbMpOBaTbCS CoAdepXaHue MpuMeceit U TOMLWKUHA, PEKOMEHAYETCsl nepen MCMOSb30BaHWEM MIIEHKU KaXKaoW HOBOM
napTuM NPOBOAWTL Mpoueaypy NOATBEPKOEHUS AOCTOBEPHOCTM rpagyvpoBKM Mo obpasuam Ans NpPOoBEepKU rpadyupoBKu
(cm. 11.2.2). Ecnin MeHsieTcsl TWM, TOMLLMHA UMM COCTaB MeHKM ONTUYECKUX OKOLLEK, MOXET NoTpeboBaThCsi MOBTOPHAs
rpagyupoBKa CrekTpoMeTpa.

11.3.3 COopKy KiOBEeTbl, MomelleHne B Hee obpasua W yCTaHOBKY ee B CMEeKTPOMETp criedyer MNpoBoauTb B
COOTBETCTBMM C MHCTPYKUMEN MO 3JKChnyaTauuu, MCMonb3ys ONTMMarbHble npakTudeckue metonbl. HecmoTps Ha
HeGOMbLLOM ONTUYECKUIN NyTb BTOPUYHOMO M3MNy4YeHNs Xropa, CTemneHb ero paccesiHvs Ha KloBeTe 1 0bpasLe MOXET GbiTb
pasHon. Cregyer yGeauTbCsi, YTO KIOBETa 3arnofiHeHa 3a npefenamMym MUHMMANbHOTO YPOBHS, BbILE KOTOPOTrO
[OMNOSHUTENbHBIN 06beM 06pa3sLia He OKaXET CYLLIECTBEHHOrO BIMAHNSA Ha CKOpPOCTb cyeTa. OBbIMHO 3anOoNHAT KIOBETY
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fonee 4yem Ha MONOBMHY ee BMECTUMOCTMW. [locrne 3anofnHeHVs KIOBETbl WM YCTAHOBKM MIEHKM Heobxoammo
npenycMOTPeTb BO3MOXHOCTb BEHTMIALUWM KIOBETLI AMs1 NpefoTBpalleHns gedopMauun nieHkn obpasoBaBLUMMKUCS
napamMmu KOMMNoHeHToB obpasua.

11.3.4 Heobxoonmo yb6eantbcs B OTCYTCTBMM yTedkn obpasua M3 KIOBETbI M MPOBOAMTL WUCMbITaHWe cpasy nocre
3arnoriHeHus1 kloBeTbl. He crniegyeT ocTaBnsATb obpasel B KOBETE neped MpPoBeAeHUEM UCMbITaHUs AoNblle, YeM 3TO
Heobxoanmo.

11.3.5 Ecnn cnektpomerp (11.1.1) ocHalleH CMEHHbIM BTOPUYHBIM (3aLLMTHBIM) OKOLLIKOM, CregyeT Nepuoamnyecku
€ro NpoBEpPSATb, OYULLATbL M MEHATb MIIEHKY MpU OOHapPY>XEHUM Ha HEM CKNadoK, MOBPEXOEHUA UNu 3arpsasHeHui. Mpu
3aMeHe MNNeHKn cnegyer coanogatb TpeboBaHUs WMHCTPYKUMM MO 3KChfyaTauum WM Mepbl NpegoCTOPOXHOCTW,
npveegeHHsle B 11.3.1 1 11.3.2.

11.4 MopgroToBKka annapatypbl

11.4.1 YcTaHaBnMBalOT M FOTOBAT CMEKTPOMETP B COOTBETCTBUN C pekoMeHZauusimm usrotosutens. MNepen Havanom
paboTbl MporpeBalT CNEeKTPOMETP AfNs CTabunmMsaumMm ero 3NEKTPOHHOM CXeMbl, 3aTeM MPOBOAST MPOBEPOYHbIE
npouedypbl. [Ans obecnevyeHuss ONTUManbHOW CTabWNBHOCTM XenaTenbHO, 4TOObl CNeKTpoMeTp Obin  BKOYEH
MOCTOSIHHO.

11.4.2 Wcnonb3yloT BpemMs cyera T, pekomeHaoBaHHOE WU3rotoBuUTeneM ChnekrpomMetTpa, And OXunoaeMblX
MUHUMArbHbBIX COAepXaHuin xrnopa.

11.5 M'papyvpoBka

11.5.1 ToToBAT Habop rpagyMpoBOYHbIX CTaHAapTOB (06pa3LoB), OXBATbIBAKLUMX OXMAAEMbI AMana3oH 3HaYeHun
MaccOBOW [0MnM Xxropa B MCMbITyeMblx npobax, pas3baBnss no Macce CTaHO4apTHbIA pPacTBOP XOPOPraHU4eCcKoro
coeguHeHusi (Hanpumep, TpyuxnopaTtuneH wnmn 1,2,4-tpuxnopbeHson) GenbiM MUHeEparibHbIM MacrioMm, He codepXalluum
xnop (11.2.8), vnn gpyrum nogxogsiym pacteoputenemM. Mcnonb3yemble npy MUCNbITaHUM CTaHOApTHble oOpasubl
OOMXKHbl ObITb MOMyYeHbl U3 HaOEeXHbIX Y MPOBEPEHHbIX UCTOYHMKOB; MOXHO MCMOMb30BaTb MMENLMECH B Mpoaaxe
roToBble CTaHAapTHble obpa3subl ¢ cepTUUUNPOBaAHHBIMM 3HAYEHUSIMU MacCCOBOW OO0NM Xnopa. 3Ha4yeHne MacCOoBOWM
[onu xropa B UcnbITyemblx npobax AOMmKHO ObiTb B Npegernax AuanasoHa MCnonb3yemMoro rpagyMpoBOYHOrO cTaHaapTa
(obpasua). PekomeHaoyeMble HOMMHamNbHbIE 3HAYEHUs1 MAacCOBOW A0MW Xopa B rpadymMpoBOYHbIX CTaHaapTax (obpasuax):
0 (pactBoputenb ©e3 pobGaenenus xnopa), 1, 5, 10, 25, 50 u 100 mMrAH-1 (ppm, MKI/r) WM B COOTBETCTBUM C

pekomMeHOaunAaAMn N3rotoBuUTeENAd CNeKkTpomMeTpa.

11.5.2 PekomeHayetrcs rpagyvpoBaTb CMEKTPOMETP B [JuanasoHe Bbille OXMOaeMOW MacCOoBOW  [ONU
XMOPOPraHNYECKUX COeQUHEHUA B HedTW, MOCKOMbKY AUCTUNAAUUS obpasua HedpTu MpUBOAWT K KOHLEHTPUPOBAHMIO
XITOPOPraHNYeCcKNX CoeamMHeHnn B nonyyaemon gpakummn 204°C no cpaBHeHMO ¢ ncxogHon npobon Hedotn. [ns Beibopa
ONTMMarnbHOrO rPagyvMpoOBOYHOIO AuanasoHa MCnonb3ylT 3HaveHue Bbixoda dpakumm 204°C, cm. dopmyny (3).
Hanpumep, ecnn Bbixog dpakumm 204°C coctaBnder 0,5, TO MOXHO oOXuaaTb, YTO M3MEPEHHas MaccoBasi O0ns
xnopuaos Bo cpakumm 204°C ByaeT B ABa pa3a bonblue, Yem B HedpTu.

11.5.3 BblMMCNAOT MaccoByo OO0 Xopa | B KaXKOOM MPUroTOBMNEHHOM KanvbpoBOYHOM cTaHdapTe (obpasue),
MITH-1 (ppm, MKI/T), yuuTbiBas noboe Hanuuve xrnopa B pactesoputene, MiH-1 (ppm, MKr/T), no dopmyne

Cl=[(CD Clep )+ (FMO Clyy0)]/(CD + WMO), (12)
roe CD - dhakTuyeckas macca Xnopcoaepxkallero CoeanHeHus, T;

Clep - MaccoBasi 40Ms X1opa B XMOpcoAepxalleM CoeanHeHn, MiH-1 (ppm, MKr/r) [Hanpumep, 0,8095 mnH-1 (ppm,
MKI/T) - ONs TPUXNOPaTUNeHay;

WMO - dpaktndeckas macca 6enoro MMHepansHoro macna, T;

Clyaso- MaccoBas fons xnopa B 6e1om MuHeparibHoM Macne, MiH-1 (ppm, MKI/T).

11.5.4 AnbTepHaTVBHO MOXHO MPUMEHSTb MMEKLLMECS B MNpodaxe CTaHgapTHble obpasubl Mpu yCroBWUM, 4TO
M3BECTHbI 3HAYEHMS TOYHOW MaCCOBOW AOMW XIopa B HUX U OHW ONU3KM K peKkoMeHOyeMbIM HOMWHANbHbLIM 3HAYEHUAM
MacCOBOW A0NW Xropa, ykaszaHHbiM B 11.5.1.

11.5.5 XpaHaT Bce obpasubl 4518 rpagyvpoBKU U 06pasubl ANst KOHTPOMSA Ka4ecTBa B 3aLUULLIEHHOM OT BO34ENCTBUS
CBETa NPOX1agHOM MOMELLEHNN B TEMHbIX UM 0O6EPHY ThIX HENPO3PaYHbIM MaTEPUANoM CTEKNAHHBIX EMKOCTSX, 3aKpbITbIX
CTEKITSAHHBbIMM NPOBKaMM NN BUHTOBBIMM KpbILLKaMU M3 MHEPTHOrO nnacTuka. lNpy obpazoBaHum ocagka Unmn U3MEHEHWUN
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cofiepxaHus obpaseL, He UCMOSb3YIoT.

11.5.6 PopmupyloT Habop AaHHbIX ANS MOCTPOEHUs rPagyMpOBOYHOM KPUBOW MO pe3ynbTataMm onpeaeneHvs
WHTEHCMBHOCTM BTOPUYHOIO U3MNy4YeHus Xropa Ans Kaxaoro ctaHgapTHoro obpasua no 11.6 n 11.7.

11.5.7 CTpoSAT rpagyMpoBOYHYIO KPKBYIO, UCTONb3Ys NporpaMmMHoe obecrniedeHne 1 anroputMbl, NpeocTaBnsemMble
M3roTOBUTENEM CrieKTpomeTpa. pagynpoBoYHas kpmBasi OObIMHO UMEET OAHY M3 CredyHLLMX NIMHENHbIX hopM (ToYHas
dopma NpriBeaeHa B IOKYMEHTaLUM K NporpamMMHOMY 0GecnedeHunio CnekTpoMeTpa):

I=Clm+b> (13)

Cl=Im+b> (14)
rae I~ NWHTEeHCUMBHOCTb I/I3.l'|y‘-|eH|/1ﬂ xrlopa;

C]- MaccoBas fons xrnopa, MnH-1 (ppm, MKr/r);

m - yron HakrnoHa,
b- OTPE30K, OTCEKAeMbI Ha BEPTMKaArbHON OCK KOOpAMHaT.

11.5.8 Tpn ucnonb3oBaHMM 0O0pa3UOB ANA KOHTpPons Apenda nocre 3aBeplUeHVs rpagyvpoBKU OMnpeaenstoT
WHTEHCUBHOCTb M3MyYeHUs OT OAHOTO MMM HECKOMbKUX KOHTPOMbHbLIX 0Opa3uoB. lonyyeHHoe npu 9TOM 3HaveHue
cooTBeTcTBYyeT koadhdpmumeHTy A no copmyne (15).

11.5.9 Ecnu B cnekTpoMEeTpe MCMNOoMb3yT NPSIMOe N3MepPeHNEe MHTEHCUBHOCTY aHanMTUYECKOro CUMrHana cepbl, Ans
BBEOEHMS] MOMPaBKM K MAacCOBOW [OMM Xiopa MOXET NoTpeboBaTbCsA MOCTPOEHWE TPagyVMPOBOYHON 3aBMCUMOCTU
aHanuTUYeCKoro curHana cepbl OT ee cogepxaHusi B obpasuax. MNpyn HeoBXOAMMOCTM CTPOSIT rpagyPOBOYHYHO KPUBYHO C
UCMONb30BaHMEM MPOrPaMMHOTO OBGECMEHYEHVST U anroOpuMTMOB, NPEAOCTaBIEHHbIX M3rOTOBUTENEM CMEKTPOMETPA.
lpagyvpoBOYHasi 3aBUCUMMOCTb MOXET OblTb 3IMMUPUYECKON WMKU C MCMOMNb30BaHWEM (hyHOAMEHTamNbHbBIX NapaMeTpoB
(yTOYHEHUs NpuBeOEHbI B AOKYMEHTALMM HA NporpaMmMHoe obecneveHne CnekTpoMeTpa).

11.5.10 lNocne 3aBepLueHUs TPagyypoBKW AN €e MPOBEpKU ONpefensioT MacCoBYH LOS0 XNopa OOHOro WIuv
HecKomnbkmMx obpasuoB (cMm. 11.2.2). Nony4yeHHble 3Ha4YeHus1 OOIMKHbI ObiTb B AuanasoHe, OnpedensieMoM 3Ha4YeHUEM
KPUTMYECKON pas3HOCTM ANs AaHHOro obpasua (yCTaHOBMEHHOE 3Ha4YeHue NMOC/MUHYC BOCMPOM3BOAUMOCTbL [AHHOIO
mMeToda). B npoTtmBHOM crniyvyae cnegyer nNOBTOPUTbH TPagyMpoBKY C MPUMEHEHMEM COOTBETCTBYIOLIMX Npouenyp
UCKMoYeHUst 06pasuoB C BbiMagakoLwnMn 3Ha4YEHNSIMA.

PekomeHayeTcst ucnonb3oBaThk NpuGOpbl C aBTOMaTUYECKON NpoLedypoi rpadyupoBKM U UCKITOYEHUSt oOpas3LoB ¢
BbINagaroLwUMy 3Ha4EHUAMMU.

Mpn OLleHKe HaOEXHOCTU U OOCTOBEPHOCTU rpadyMpOBKM HEOOXOOMMO Takke yYWUTbiBaTb CTENEHb HECOOTBETCTBUS
MaTpuL, UCMbITYEMbIX U IPagyMpoBOYHbIX 006pa3uoB. [nsa aTux Lenei paspabatbiBatoT KapTbl CTATUCTUYECKOTO KOHTPONS
KadecTBa ANS ONpPeAerieHns, YTo METOA Haxo4uTCs B nNpefenax TpebyemMbix NapaMmeTpoB CTaTUCTUYECKOTO KOHTPOSS, Kak
3TO onucaHo B pasgene 13.

11.6 MNMpoBeaeHue ucnbiTaHUA

11.6.1 Ecnn wmcnonb3yoT obpasubl ANd KOppekuun gpendpa, TO eXeQHEBHO nepen WCMbITaHWEM HEU3BECTHbIX
obpa3LoB cnegyer aHanuavposaTb 06pasubl Koppekuun apeiida M onpegensTtb ckopocTb cyeta B (cm. 11.7.1),
ncnonb3ys obpasLibl, KOTOPbIE NMPUMEHSANN MPU KanNnMopoBKe.

11.6.2 TotoBAT obpasey B cooTtBercTBUM C 11.3. OOpasubl AN KOHTPOMs kadecTBa cnedyer roTOBUTb U
MCMbITbIBATb aHANornM4Ho nodon HemM3BecTHON Npobe.

11.6.3 lMomMeLlaoT KIOBETY C UCMbITYeMbIM 00pasuoM B My4YOK PEHTTEHOBCKOTO M3fyYeHUst B COOTBETCTBUM C
WHCTPYKLUMER N3roToBuTensi cnekTpomMeTpa. [aloT peHTreHOBCKOMY ONMTUYEeCKOMY MyTv NPUITU B paBHOBECHE.

11.6.4 Mpun NCMOMb30BaHWK BOSTHOANCMEPCUOHHOIO PEHTreHONyopecL,EHTHOrO  CnekTpomeTpa C
MOHOXpOMaTM3aLnen NePBUHHONO U3NyYeHUs OnpeaenstoT UHTEHCUMBHOCTb ; aHanuMTUYECKOW NUHUM Xopa, pasgenvs
obLiee YnMcno UMNynbCOB, HAKOMMEHHbIX 3@ BPEMS U3MEPEHMWS, Ha BPeMsi U3MEPEHNS B CekyHaax, cM. chopmyny (13).
BblumcnsioT maccoByto Aonto xnopa B obpasue no 11.7.

11.6.5 Ecnu copepxaHne cepbl B obpasue dpakumm 204°C npesblwaer 0,5% macc., pekoMeHayercs
KOPPEKTMPOBaThL pe3ynibTaT onpeferneHns COAepXXaHus Xnopa Ha cogepxaHue cepbl. [onpaBKky BHOCAT aBTOMaTUYECKN C
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MCMoMnb30BaHMeM MNPOorpaMMHOro obecrnedeHnss CNekTPoOMeTpa WN BBOASAT COAepXaHue Cepbl BPY4YHYH, UMK MPAMbIM
N3MEPEHVMEM WHTEHCMBHOCTU NUHUM Cepbl B MCMbITyeMoM obpasue. Crnocob KOppeKTUPOBKM criedyeT YTOYHSATb B
[JOKyMeHTaLMM Ha nporpaMmHoe obecneyeHne CrnekTpomeTpa.

11.6.6 lNpu ncnonb3oBaHUM 3HEPTrOANCNEPCUOHHBIX CMEKTPOMETPOB C MOHOXpPOMaTM3aumMeln NeEPBUYHOIO M3Ny4veHns
onpefensoT nnowanb nuka dryopecLeHTHOW NMUHUK Xropa K MpY 2,622 kaB. BbMUCNSIOT MHTErpanbHyo CKOpocTb
cyera OT aTOMOB X1opa, BbluuTas 13 obLlero 3Ha4yeHms MHTErparnbHy CKOPOCTb cYeTa OT dooHa. CnekTp ydacTka ¢oHa,
M3MEpPEHHbIA C MOMOLLLIO He copepkallero xnopa 6ernoro MuHeparnbHOro Macrna Wnu Apyron XoriocTon npobbl C
COOTBETCTBYIOLLIEN MaTpuULIEN, COMOCTaBASOT CO CMEKTpOM obpa3ua Ha yyacTke [aHHOW ChneKkTpanbHOM MvHUM B
COOTBETCTBUMN C MHCTPYKLMEN M3rOTOBUTENSI CMEKTPOMETPA, 3aTEM BbIYUTAIOT MHTErpasribHyl0 MHTEHCMBHOCTL CrekTpa
doHa M3 WHTerpanbHOM WHTEHCMBHOCTM crekTpa obpasua (cm. npumedaHve). OnpenensioT CKOPPEKTMPOBAHHYHO
CKOPOCTb CYeTa 1 BbIYUCTIAIOT MacCoBYHO JOJH0 XNopa B oOpas3Lie B COOTBETCTBMM C pasgenom 11.7.

Mpumeyarme - MNpy MCNONb30BaHUN PEHTIEHOBCKOM TPYOKM C cepebpsiHbiM aHO4OM Obiniv NPU3HaHbI NMPUEMITIEMbIMU
obnactn B guanasoHe oT 2,8 go 3,3 kaB. lpyn mMcnonb3oBaHWM PEHTrEeHOBCKOW TPYOkM C nannagueBbiM aHOOOM
npvemnemMbiMm Obinmn NpusHaHel obrnacty B gnanasoHe o1 2,7 o 3,2 kaB. Cnegyetr ybeantecsa B OTCYTCTBUM HaNOXEHWN
cnekTpa Xropa B 3a4eCTBOBaHHbIX 4151 aHanum3a obnacTsix CnekTpa.

11.6.7 [llonpaBky Ha cepy ANA  3HEProaMCrNeEPCUOHHOIO  PEHTreHOMIyOpPEeCLLEHTHOTO  CMEeKTpoMeTpa C
MOHOXpOMaTM3aLMen MNepBUYHOrO W3NyYeHWss BHOCHAT aBTOMaTM4eckM C MOMOLLL0 NPOrpaMMHOro  obecneveHus
CMEeKTpOMETpa MNu BBOAAT COAEpXaHuWe Cepbl BPYYHYHO, WM U3MEpstoT codepxkaHue cepbl B obpasue. Cnocob
KOPPEKTUPOBKY crnedyeT YTOMHATL B JOKYMEHTaLMM Ha nporpamMMHoe obecneyeHre CnekTpoMeTpa.

11.6.8 Npn ncnonb3oBaHWUM IHEProAMCNEPCUMOHHBIX CNEKTPOMETPOB 6e3 MOHOXpOMAaTM3aLMN NEPBUYHOIO M3MNyYeHNs
MaccoByl0 [OM0 Xopa BbIMUCNAIT aBTOMaTU4EeCKM MO rpagyvpoOBOYHOM 3aBMCUMOCTW, WUCMOMb3ys NporpammHoe
obecneyeHne cnekrpomeTpa.

11.6.9 TlonpaBky Ha cepy QAns SHEProanCNEepPCUOHHOrO PEHTreHOMyOpECLIEHTHOrO CcrnekTpomeTpa 6e3
MOHOXPOMaTU3aLMn NEPBUYHOIO W3NYyYEHMUS] BHOCAT aBTOMATMYECKM C MOMOLLBbIO MpOorpaMMHOro obecrnedeHust
CNEKTPOMETPa WINU BBOAAT COAEPXKaHWEe Cepbl BPYYHYHO, WM U3MEpSOT codepxaHue cepbl B obpasue. Cnocob
KOPPEKTMPOBKM CNeayeT YTOUHSATb B JOKYMEHTALMM Ha NporpaMMHoe obecrnevyeHne cnekTpomeTpa.

11.6.10 Ecnn usmepeHHas MHTEHCUBHOCTb NHWUK XInopa Anst uccrnegyemMoro obpasua bonblie, 4em MakcumarnbHas
CKOPOCTb CYeTa 41151 MPUMEHSIEMON KarMbpOBOYHON KPpUBOW, TO HEOBXOAUMO KONMMYECTBEHHO pa3baBnTbL CBEXYO MOPLMIO
obpasLa pacTBOpuTENEM, MCMOMb3yeMbiM ANsi NPUIOTOBIEHUS] KanMOPOBOYHBLIX pacTBOPOB. [locrne 3Toro noBTOPSOT
ucnbiTaHne pasbaeneHHoro obpasua no 11.6.2-11.6.9.

11.7 O6paboTka pe3ynbTaToB

11.7.1 Tpn wvcnonb3oBaHuyM obpa3ua ANd MOHUTOpWHra Apenda (onuMoHanbHO) BbIMUCASAIOT  KOSMPULNEHT
Koppekuum apevidpa F onsa exxeqHeBHbIX MU3MEHEHWI YyBCTBUTENBHOCTM Npubopa no dopmyne

F=AB, (15)
raoe A - ckopocTb cyeTa, onpeaeneHHas Bo BpeMsi kanubposku (cM. 11.5.8);
B - ckopocTb cyeTa, onpegeneHHas Npy NPoOBEAEHUM UCTIbITAHUS.
Ecnu gpeitd He ucnonbaytoT, F NnpyHMaloT paeHbIM 1.

11.7.2 Mpn NCMNOSb30BaHNM BOIMTHOANCMEPCUOHHOIO PEHTreHOMNyOpPECLIEHTHOTO  CMeKTpomeTpa C
MOHOXpOMaTUu3aumen MNEPBUHHOTO M3NYYEHNS BbLIMUCNSIOT CKOPPEKTMPOBaAHHYKD Ha Apenid CKOpOoCTb cyeta wunm

WHTEHCMBHOCTb [ ANs UCMbITyeMoro obpasua no dopmyre

Looe = FI » (1 6)
rae F - koadbdmumeHT koppekummn apeiida, BblMMCEHHbI No dopmyre (15);
7 - UHTEHCUBHOCTb (4MCTas CKOPOCTb cyeTa) ANs ucnbITyemoro obpasua.

11.7.3 BblMncnsioT MaccoBylo AOMI0 Xropa ¢] B MCMbITyeMoM obpasLie, NCMonb3ys CKOPPEKTUPOBaHHY0 Ha Apend
CKOpPOCTb cYeTa [, BMecTO ; B dopmysie (13).

PekomeHpyeTcs ncnonb3oBatb NpMbopsbl C aBTOMaTUYECKO (OYHKUMEN BbIYMCTIEHVS.
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Wcnonb3oBaHue koadhdumumeHTa F Ans KOppeKLUnM CKOPOCTM CUYEeTa Xropa He 0bs3aTenbHO.

11.7.4 [Ina aHeproancnepCrMoHHbIX CNEKTPOMETPOB C MOHOXPOMAaTM3aunen NEPBUYHOIO M3NYYEHNS YNCTasA CKOPOCTb
cYeTa UNM NHTEHCUBHOCTb ONPELENAETCs CNeKTparibHOM pa3BepTKoi NMMHUK xrnopa K? nocne BblMUTaHUsS cnekTpa ¢oHa.

Vcnonb3oBaHue koadduumneHTa F ons Koppekunm CKopocTH cYeTa Xropa He obsizaTenbHo.

11.7.5 BblMucnSa0T MaccoByl JoMo xnopa ] B obpasue BHECEHMEM CKOPPEKTUPOBaHHOW CKOpPOCTU cyeTa (3a

BblHeTOM c¢poHa) B dopmyny (13). OBblMHO M3roToBUTENDL (MOCTAaBLUMK) CMEKTPOMETPA NPELOCTaBIISIET MPOrpaMMHOe
obecnedeHne anga TpebyembiX BbIYMCIEHUNA.

11.7.6 [1nsa aHeprogMcnepCuMoHHOro peHTreHodyopecLLeHTHOro CnekTpoMeTpa 6e3 MoHoXpomaTusaumum NepBU4HOro
N3MNYyYEHMs1 MacCOBYIO A0S0 X1opa BbIYMCMAT aBTOMaTUYECKM MO Napamerpam rpagy v poBKM, UCMOMb3ysl MPOrpamMmMHOe
obecneyeHne crnekrpomeTpa.

11.7.7 Ecnu cogepxaHne cepbl B obpa3ue dpakumm 204°C npesbiwaer 0,5% macc., pekomeHOyercs BHOCUTb
MonpaBkM Ha BENWYUHY WHTEHCMBHOCTU M3MyYeHWs aTOMOB Xopa kak Ha BMWSIHWE W3MEHEHUs MaTpuubl, Tak M Ha
codepxaHue Ccepbl, MOCKOMbKY BO3MOXHO MEpPEKpbiBaHME CMNEeKTpanbHbIX MVHWA cepbl M xnopa. [lporpammHoe
obecneyeHne M3roToBUTENsI CNEKTPOMETPA OObIYHO MO3BOMSIET yuYnUTbIBaTh 006a dhakTopa Unm oauMH U3 HuX (MaTpudHoe
BNUSIHUE N CMNEeKTpanbHoe HanoxeHue). CnedyT pekoMeHOauusiM U3roTOBUTENS CMEKTPOMETPA B YaCTWM MPUMEHEHUSI
yKa3aHHbIX MOMNPaBOK HAa coaepXKaHne cepbl.

11.7.8 Ecnn nenbityembii 06pasel, Oblil NPUroTOBMEH M3 KONMMYECTBEHHO pa3baBneHHon npobbl, TO KOPPEKTUPYIOT
M3MEepeHHY0 MaccoByl0 [ono Ha pasbasneHve npobbl. BblMUCNAT MaccoBylo [OOMK Xnopa Cl, B MCXOAHOM

Hepa3baBneHHoW npobe no dopmyne

Cl, =[Cly(M, + M)/ M,]—[Cl, M, + M)/ M,]—[Cl,(Mp)/M,)] (17)*

rae Cl, - MaccoBas 4oss xnopa B obpasue pasbasneHHon npobel (cM. 11.6.10), MaH-1 (ppm, MKI/T);
M, - Macca 1cxofHomn npobel, T,
M, - Macca 1Cnorb30BaHHOMO pacTBOpUTENS, T,

Cl, - MaccoBasi onsa Xropa B pacTBopUTere, MiH-1 (ppm, MKI/T).

* dopmyna n aKCNAuKaLum CoOOTBETCTBYIOT opurMHany. - lNpymedvanve nsrotosutens 6asbl AaHHbIX.

11.7.9 Tlpu ucnonb3oBaHUM AN NPUrOTOBIIEHMS TPagyMPOBOYHLIX CTaHZapToB 6enoro MuHeparnbHOro macrna
KOPPEKTMPYHOT cooTHoLLeHne yrnepoa/sogopoa (C/H) no chopmyne

Clejp = {[1195 - 0,0164(C/H)pyp 1/[1.95 - 0,0164(C/H) ]} Cliypn (18)
rAe Clqyy - MaccoBasi AOMs Xopa, CKOPPEKTUPOBaHHAs Ha MaTPU4HbIE Pasnuins cooTHolewmus C/H;
C/Hp,yp, - COOTHOLIEHNE C/H no macce Ans 6enoro MuHepanbHoro Macna, o6bi4HO pasHo 5,7;

C/H - cooTHoLLeHne yrnepoga/Bogopog no Macce Ans npobbi;

Clgypy - MaccoBast 4onsi Xropa, nonyyeHHast no rpagypoBOYHON KPUBOM.

11.7.10 TNpwn mcnbITaHMM HEM3BECTHBIX MPOO crnefyer yuntbiBaTb pasnuymMst B COOTHOLLEHUN yriiepoga u Bogopoaa
(C/H no macce) ¢ umerowmmcs ans rpagyypoBOYHbIX 06pasuoB (MaTpuyHbIn adpdpekT). [Ons pasHbIX TUMNOB MaTpul
AOMKHO ObiTb CKOPPEKTUPOBAHO 3HAYEHWE Cly,,,,- ECM CTaHAapTHble 06pasubl MPUrOTOBMEHbI C UCMOMb30BAHWEM

ApYTUX pacTBOpUTENEN, CMOMb3YI0T COOTBETCTBYOLIEE COOTHOLWeHWe C/H BMecTo C/H, ., - Pasnnius cooTHolleHus

C/H rpagyvpoBOYHBIX U UCMbITYEMbIX 0Opa3LOB MOXET BHOCWUTb MOMPELUHOCTb B MOMy4Yaemblit pesynbTar. PelueHve o
KOPPEKTUPOBKE B COOTBETCTBMWM C doopMynon (18) NpuvHUMAEeT aHanuMTMK C YYETOM WHCTPYKLWUW M3roTOBUTENS
cnekTpomeTpa.

11.7.11 CopepxaHue XIOpOPraHM4eckoro COeAMHEHUS B UCXOOHOM obOpasue HedTU BbIMUCNAT YMHOXEHUEM
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3HaveHu KoHLeHTpauum xnopuaa o dpakuum 204°C ¢ B dopmyne (13) n copmyrne (14) Ha Bbixog dpakuum 204°C £
B coopmyne (3).

11.7.12 3a pesynbraT WUCNbITaHUS MPUHUMAOT CcpedHee apuMETMHECKOE 3HayYeHue MaccoBOW  O0nwu
XITOPOPraHNYECKNX COEANHEHUI B 0Opa3Lie HedTH, NOMyYeHHOE B YCIIOBUSIX MOBTOPSIEMOCTU U OKPYTIIEHHOE 4O NEpPBOro
OECATUYHOro 3Haka.

MpvmeyaHne - lMpy HeoBXoOMMOCTW, MOCNE OLEHKM NPEeLU3MOHHOCTM pesyrnbraTa onpegeneHuss MacCcoBOW LONu
XITOPOPraHNYECKNX COeauHEHU B obpasue HedTW, 3a 3HaAYEeHWe MacCOBOW AOMAWN XIOPOPraHUYECKUX COEAWHEHWI BO
dpakummn 204°C ans gaHHOrO UCMbITAaHUS MOXET OblTb MPUHATO cpedHee apUPMETUYECKOE 3HAYEHMe, OKPYTIIEHHOEe 40
NepBOro AEeCATUYHOIO 3Haka.

12 MpoTokon ucnbiTaHUn

MpoTokon ucnbITaHWiA JOMKEH coaepXaThb:

- 0603HaYeHne HacTosLLero CTaHaapTa;

- AaTy NpoBeAeHUs UCTbITaHWI;

- naeHTncukaumio obpasua;

- MeTod ucnbitanun - A, b, B unu I (MWDXRF, MEDXRF unu EDXRF);

- MaccOoBYI0 JOM0 XITOPOpraHNYeCcKMX coeanHeHnin BO opakLmm, BbikvnatoLen Ao Temnepatypbl 204°C, mnH-1 (ppm,
MKT/T) (Mpy HeobxogMmMocTH);

- pe3ynbTaT UCMNbITaHWUN - MaCCOBYO A0S0 XIOPOpraHUYecKUxX coeguHeHnn Hedptn, MiAH-1 (ppm, MKr/T);

- no6oe OTKNOHEHNe OT CTaHAAPTHLIX TPEGOBaHUIA K UCTIbITAHUIO.

[l,onyCKaech B NpPOTOKOIne ncnblTaHWi YKa3biBaTb OOMNOJTHATENbHYHO I/IHd)OpMaLI,VIIO.

13 O6ecneyeHune kayecTBa/koHTponb KayectBa (OK/KK)

13.1 lMogTBepkgaT paboyne xapakTepucTukn npnbopa 1 Ka4ecTBO Npouenypbl UCMbITaHUA, aHanu3upys obpasey,
OIS KOHTPOIS KadecTea.

[na KOHTpONs kadecTBa MOSHOM Npouedypbl MCMbITaHWA WUCMONb3yloT o6pasubl HedTW, Ans MNOATBEPKOEHUS
paboTbl Npubopa JonyckaTcs ucnonb3oBaTtb obpasubl dpakummn 204°C.

13.2 Ecnn B nabopatopumn yxe paspabotaHbl npotokonbl OK/KK, nx MOXHO mchnonb3oBaTbh AN NOATBEPXAEHUS
HaOEXHOCTU pe3ynbTaToB UCMbITaHWA. Ecnn Takue npoToKonbl OTCYTCTBYIOT, MOXHO MCMONb30BaTh MpUIoXeHne A B
kadecTBe cuctembl OK/KK.

13.3 [JononHuTensHO npu Ucnonb3oBaHnM MetogoB B v T gomkHbl ObiTb coOntofeHbl crneaytowme TpeboBaHus K
OK/KK:

13.3.1 PekomeHpyeTcs nepeq NpoBegeHeM UCMbiTaHWs, HO He Yalle OOHOro pa3a B [eHb, aHannsMpoBaTb obpa3sel
XOMNOCTOW rpagyvpoBOYHON MNpObbl AOMOMHUTENBHO K UCMbITaHMAM obpasua And KOHTpons kadectBa (cm. 11.2.7).
MaccoBas gons xnopa B obpasLe gormkHa BbiTb He Gornee 1 MiH-1 (ppm, MKr/T).

Ecnu maccoBaa gons xnopa Gonee 1 MmH-1 (ppm, MKI/T), MOBTOPSAOT MCMbITaHWe HOBOW XONOCTOM Npobbl C
UCMoNb30BaHNEM HOBOW KiOBETLI. Ecnu nonyyeHHoe 3HaveHve no-npeskHemy Goree 1 MAH-1 (ppm, MKI/T), npoBoasT

MOBTOPHYIO rpadyvnpoBKy NpuGopa 1 NOBTOPSIOT UCMbITaHWe XOroCcToW Npobbl (MCMONb3YHT ANs 3TOro HOBYH Mpoby K
HOBYIO KioBeTy). Ecnu pesynbraT BbinagaeT 3a npeaerbl AonyCTUMOrO Auvana3oHa, NPOBOAAT MOMHYH rpagyM poBKYy.
Ecnu 3arpsisHunoch 3arpy3o4Hoe OTBepcTME Ans Npobbl, 0COBGEHHO MpU UCMbITaHMK NPoG ¢ coaepXKaHeM XIopuaoB He
Gonee 20 MnH-1 (ppm, MKI/r), TO neped AanbHEeWWWM WCMONb3OBaHWEM €ro CreayeT OTKpbiTb M OYUCTUTH B

COOTBETCTBUN C pekoMeHOaunaMn U3rotoBuTenNA.

Ons nonyyeHns GonblUe TOYHOCTU rPadyMPOBKU MPU HU3KUX KOHLEHTPALMSAX XITOPUAOB MOXHO U3MEHUTL BECOBOW
KO3(PhULIMEHT B PETPECCUU UMM U3MEHUTb WCMONb3YEMBIA METOA B3BelMBaHWSA. MHOrMe nakeTbl MporpamMMHOro
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obecneyeHus no YMOJT4YaHUIO UCNONb3YKT METOA OLIeHKM NOrpellHOCTN pe3dynbraTtoB B3BelBaHUA C UCMONb30BaHNEM
pac4yera cpep.HeKBa.u,paTMquﬁ NnorpewHoOCT, Hapagy C 3TuM CyllecTBYEeT BO3MOXHOCTb OUEHKM C NpuMeHeHunem
JNIMHENHOM NorpeLHOCTU U OUEeHKN OTCYTCTBUA NOrpeLlHOCTU.

13.3.2 Banupauus pe3ynbTaTtoB

Mocne ucnbiTaHus obpasua Anst KOHTPOSs KayecTBa U HEM3BECTHOro obpasua crieayer BbINoNMHWTL npolenypy
Banugauum uamepeHusi. [na 3TOro aHanutuKy HeobxoguMo MPOBEpUTb Hanudue o4veBMOHbIX MPU3HAKOB OedeKToB
obpasLia, Takux, Kak NpoTeYKa KIOBET, MIOX0e HaTshKeHMe NMeHKU Ha KIoBETbI Ans Npobbl, a Takke NpoBEepUTb COCTOSIHME
3aLLUTHON NINEHKN BTOPUYHOIO OKOLLIKA.

13.3.3 OueHka pe3ynbTaTtoB UCNbITaHNA

Ecnu nony4yeHHble pe3ynbTaTthl MCNbITAHWUIA BbIXOAAT 3a npegenbl HopManbHbIX O0MYyCTUMbIX 3HAYeHUN, TO Ans nx
noarteepXaeHua cnenyet npoBeCcT NOBTOPHOE UCMbITaHKE.

13.3.4 TMpu 1cnonb3oBaHUM NPOAYBKM OMNTUYECKOW CUCTEMbl NMpubopa rasoMm credyer NpoBOAWUTL PeryrnsipHble
NpOBEepKN AN NOATBEPXOEeHUS COOTBETCTBUA NPOAYBKU cneLndvKaLmm U3arotoButens npucopa.

13.3.5 O6Gpa3subl 4NA KOHTpons kadecTBa, obpasubl Ansi MOHUTOPUHIA M KOHTpOnsa Aperda (Mpy Ucnonb30BaHWK)
crnegyer WCMbiTbiBaTb  PErynisipHO, B Ka4yecTBE KOHTPOSbHbIX OOpa3LoB B 3TOM CIlydae MOXHO MNPUMEHATb
aTTeCTOBaHHblE CTaHAapTHble obpasubl. [paHMUbl 4ONYCTUMbIX 3HAYEHU ONSA pe3ynbTaToB NPOBEPOK AOSMKHbI ObIThb
TakvuMu, YTOObI B CIlyvae BbIXO4a pe3ynibTaToB 3a Ux Nnpefens! Obina npoBedeHa NoBTOPHas rpagyupoBKa Uy KOppeKLns
apewda.

Ecnu npu Tekywem MOHUTOPUHIOBOM UCNbITaHUW pe3ynbTaTtbl BbIXOOAT 3a O0MNYyCTUMbIE YPOBHU, NOBTOPAIOT BCE
M3MepeHna 3a nepuon mexay nocneaHum npuemnemMmblM pesyfibTarToOM MOHUTOPUHIA U MOMEHTOM BO3HUKHOBEHUA
HECOOTBETCTBUA.

14 MNpeuns3moHHOCTb U CMeLLeHne

Mpyn HeoOXooMMOCTM MPOBEPKY MNPUEMITEMOCTM Pe3ynbTaTOB MWCMbITAHWMA (MaccoBasi [OMs XIOPOPraHUYecKmx
coefvHeHun B obpasuie HedpTun) B ycrnoBusix noBTopsgeMocTun nposogat no FOCT P UCO 5725-6.

14.1 MNMpeunsnoHHOCTb

MpeunsnoHHOCTb METOAOB WCMbITAHUIA YCTaHoBMeHa Mo pesynbTaTaM CTaTUCTUYECKOro aHanvsa pesynbTaToB
MeKabopaTopHbIX UCTbITAHWIA.

Ecnu B MeTog UCMbITAHWMA BHOCAT W3MEHEHUd, TO YKa3aHHbleé HWXe 3HadYeHuA Mnpeuymn3moHHOCTn MoryT ObITb
HenpmMmeHnMbl.

MexnabopaTopHble WCMbITaHMA C ucnonb3oBaHueM MerogqoB A u B nposogunm Ha 10 npoGax Hedtw,
MOArOTOBMEHHBLIX U3 HedTU YeTbipex Mapok. Pesynbratbl guctunnauum npegoctasunu 10 nabopatopun. Bocemb
nabopaTtopuii MPOBOAMNU UCMbITAHWA NO MeTogy A, wWecTb nabopatopuii - no Merogy b. Pesynbratbl ogHow
nabopaTtopun UCKITOYEHbI N3 CTaTUCTUKM ANna meTtoda A.

MexxnabopaTopHble UCMbITaHWsA C UCMONb3oBaHWeM MeToda B npoBoavnu B BocbMM natopaTopusix Nno crneuuansHo
pa3paboTaHHOl NporpaMMe 1 MeToauKe NPOBEeAEHUS! UCTIbITaHWA.

MexnabopaTopHble UCMbITaHUS C UcMnonb3oBaHWeM Metoga [ npoBoawnyn B BOCbMM NnabopaTopusix; BbINOMHANM
auctunnaumio 10 npob HedbTm ¢ gybnupoBaHnem Ha xonocTor Npobe 1 npombianu 20 dpakumin 204°C.

LecTb M3 BOCbMWM nabopaTopuii MPOBOAMINN WUCMbITAHWE KaXZoW NpombiTon dpakumm 204°C ¢ ncnonb3oBaHUEM
MOHOXPOMaTUYECKOr0  BOJTHOAWCMNEPCUOHHOIO  PEHTTEHO(NYyOPECLEHTHOO  CMEKTPOMETPA,  MOHOXPOMAaTMYECKOro
9HEeproamMcnepCcrMoHHOro peHTreHodnyopecLeHTHOro n 3HEepProancnepcMoHHoOro peHTreHodnyopecLeHTHOro
CMNeKTpOMETpa - MO TPW MCMbITaHUS Ha kaxgon npobe dpakuum 204°C. B ogHon nabopatopun UCMbITLIBANM KaxKayto
npombITyo  dopakumno  204°C, wmcnonb3ys MOHOXPOMATUYECKUA BOMHOOUCMEPCUOHHLIN  PeHTreHodyopecLIEHTHBIN
CMEKTPOMETP U MOHOXPOMAaTUYECKUN SHEProanCNepPCUOHHbBIN PEeHTreHOMNyOpecLEHTHbIM CNEeKTPOMETP, a elle oaHa
nabopaTtopusi Mcnonb3oBana Kaxayk npombiTyto dpakunio 204°C oguH pa3 C NpUMMEHEHWEM MOHOXPOMAaTM4ECKOro
BOJTHOAMCNEPCMOHHOIO PEHTreHo(yopecLeHTHOrO CMEeKTpoMeTpa U ABa pasa, MPUMEHSs [Ba MOHOXPOMATUYECKUX
9HEProanCnepCrMOHHbIX PEHTIEHOMNYOPECLIEHTHBIX CNEKTPOMETPA ABYX pa3HbiX usrotosutenen. Onsa ucnbiraHnin Obinu
33[e1CTBOBaHbl BOCEMb MOHOXPOMAaTUYECKMX BOMHOANCNEPCHUOHHbBIX PEHTreHOdyOpeCLeHTHbIX CNEKTPOMETPOB, AEBATb
MOHOXPOMaTUYECKNX IHEPTOANCTIEPCUOHHBIX PEHTIEHOMNYOPECLIEHTHBLIX CMEKTPOMETPOB U LWECTb IHEPrognUCnepCUOHHBLIX
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PeHTreHohryopecLEHTHLIX CMNEKTPOMETPOB. [lonyyeHHble AaHHble He MO3BOMNSAOT OLEHWTb OOLLYI NPeun3noHHOCTb
MeTofa, No3ToMy Obina ycTaHoBMeHa NPeLUn3noHHOCTb A Kakaoro Tuna CnekTpoMeTpa.

MpumeyaHme - [onyckaerca npu HeOOGXO4MMOCTU UCMOMb30BaTb cpefHee apudMeTM4ecKkoe 3HadeHne MacCOBOW
[0MY XIopopraHNYeckMx coeanHeHnn Bo gpakumm 204°C, nony4eHHoOe BHE YCTaHOBMEHHOro Avanas3oHa nokasaTenen
NPEeUM3NOHHOCTN Ona McxogHoro obpasua HeddTM Mpu 3TOM B MPOTOKOME WUCMBbITAHWA B KayecTBe pe3ynbTaToB
ucnblTaHna (mMaccoBasi 4ONSA XNOPOpraHNMYecKUX coeavHeHnn B obpasue HedTn) ana merogoB A, b, ' ykasbiBaloT -
"MeHee 1 MrH-1 (ppm, MKI/T)", a ana metoga B - "meHee 2 mnH-1 (ppm, MKr/r)".

14.1.1 MNoBTOpPAEMOCTDb r

PacxoxgeHne pesynbTaToB MOCNENoBaTENbHbIX MCMbITaHWA, MOMyYeHHbIX OAHUM M TEeM e aHanuTUKOM C
MCMOSb30BaHMEM OOHOM U TOW e annapaTypbl NPU OAMHAKOBbLIX YCIOBUSIX SKCNIyaTauunm Ha UAEHTUYHOM UCMbITYEeMOM
mMaTepuane B TeYeHNe KOPOTKOro MPOMEXYTKa BPEMEHU NMPU HOPMarnbHOM M MPaBUNbHOM BbINOMHEHUM METOAa, MOXET
npeBbIlLaTh CreayoLLmMe 3Ha4YeHUs TONbKO B 04HOM criyyae us 20.

14.1.1.1 MeTtog A

[MoBTOPSIEMOCTb ONpeaeneHns MacCOBOM AONW XIIOPOPraHNYEeCKMX COeaANHEHN AN NoOon 3a4aHHON KOHLLEHTpaL K
xnopa oT 1 MrH-1 (ppm, MKI/r) B ucxogHOM obpasLie HedTh BbIYMCIAIOT No dopmyre

r=0,32(X+0,33)%64, (19)
roe X - MaccoBas [0S XropopraHNYeckmx CoeamHeHunin B obpasiie HedoTn, MiH-1 (ppm, MKT/T);

BbumcnenHas no gopmyne (19) noBTOpsseMocTb, MIH-1 (Ppm, MKI/T), Ans Metoga A npveegeHa B Tabnuue 2.

Tabnuua 2 - MNMosTopsieMocTb Ans metoaa A

MaccoBasa gons xinopa, MiH-1 (ppm, MKr/T) MoBTOpPSieMOCTb
1 0,4
2 0,6
3 0,7
4 0,8
5 0,9
6 1,1
8 1,3
10 1,4
12 1,6

14.1.1.2 Meton b

[MoBTOpPSIEMOCTL OnpeaeneHnss MacCoBOW A0NN XNOPOPraHNYEeCKNX COeaNHEHU aAnst niobon 3agaHHON KOHLEHTpaLum
xropa ot 1 MnH-1 (ppm, MKr/r) B UCXoAHOM obpas3Lie HedbTu BbIMMCNAT Mo dopmyne

r=101(X-0,17)%47, (20)

roe X - maccoBas [oMNs XOpOpraHUYeCcKMX CoeanHeHnin B obpasue HeddTu, MIH-1 (ppm, MKr/T).

BbluncnenHas no dopmyrne (20) noBTopsieMocTb, MITH-1 (ppm, MKI/T), onst metoga b npueeneHa B Tabnuue 3.

Tabnuua 3 - MNMosTopsiemocTb Ans metoaa b
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MaccoBas gons xiopa, MiH-1 (ppm, MKr/t) lMoBTOpPsieMOCTb

0,9
1,3
1,6
1,9
2,1
2,3
2,6
29
3,2

(|| BR[WIN|—

RN RN
N|O

14.1.1.3 MeTton B

MoBTOpPAEMOCTb OMpPeAEneHMs MacCOBOW 0NN XIOPOPraHNYECKUX COEAMHEHNI OT 2 MIH-1 (ppm, MKr/r) B obpasue
HedTU BblMMCNAT o dopmyne
r=0,643x"%, (21)
rae X - MaccoBasi 40Ns XMOpopraHNYecKMx coeanHeHnii B obpasie HedTu, MIH-1 (ppm, MKI/T).

14.1.1.4 MeTton I

[MoBTOpPSieMOCTbL OnpeaeneHns MacCoBOWM A0NN XIOPOpraHNYeCcKUX CoeamHeHn ansa nobon 3agaHHON KOHLEHTpaLmm
xnopa oT 1 MnAH-1 (ppm, MKI/r) B MCXOAHOM oOOpasue HedTM B 3aBMCMMOCTW OT MPUMEHSIEMOrO CMEKTpOMETpa

crnegyowas:

AN MOHOXPOMATUYECKOrO BOMTHOAMCMNEPCHOHHOMO PEHTrEeHOyOpPEeCLIEHTHOTO CreKTpoMeTpa

r=0,643 X% (22)
ANsi MOHOXPOMAaTNYECKOTO SHEProAMCNEPCUOHHOTO PeHTreHOMyOpeCcLIEHTHOIO CrekTpoMeTpa
r=0,591x%%, (23)
AN 9HEepProAMCcrnepCrMoHHOrO PEHTreHOMyOpPECLIEHTHOrO CreKTpoMeTpa
r=0934(X+0,4)%% (24)

rae X - MaccoBasi 0NS XNOPOPraHNYECKUX COeaANHEHNIA, MIH-1 (ppm, MKI/T).

BbluncneHHas no gopmynam (22)-(24) nosTopsemocTb, MiH-1 (ppm, MKr/T), Ana meroga I npvBegeHa B Tabnuue 4.

Tabnuua 4 - MNMoeTopsiemocTb Ans metoga I

MaccoBas nons xnopa, MoBTOPAEMOCTL  MPU UCTIONbL30BaHUM CMEKTPOMETPA
MIH -1 (ppm, MKr/T) MOHOXPOMAaTNYECKOrO MOHOXPOMAaTMYECKOrO SHEeproancnepCUoHHOro
BOMHOAUCMEPCUOHHOIO 3HEproMcrnepCUoHHOro PEHTreHo-
PEHTreHo- PEHTreHo- cbryopecLeHTHoro
hnyopecLeHTHOro chnyopecLeHTHOro
crekTpomMeTpa
1 0,6 0,6 1,1
2 0,9 0,8 1,4
3 1,0 1,0 1,7
4 1,2 1,1 1,9
5 1,3 1,2 2,1
6 1,4 1,3 2,3

UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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8 1,6 1,5 2,6
10 1,8 1,6 2,9
12 1,9 1,8 3,1

14.1.2 BocnpousBogumoctb R

PacxoxgeHne pesynbTaTtoB ABYX €OMHWUYHBLIX U HE3ABMCUMbIX UCMbITaHWM, MOMYYEHHbIX PasHbIMW aHanuTUKamu,
paboTalLwumm B pasHbix nabopaTopusix, Ha WOEHTUYHOM UCMbITYEMOM MaTepuarne B Te4eHWe OIUTENbHOrO BPEMEHN Npu
HOpMaribHOM W MPaBUNbHOM BbINOMIHEHNM METOA4A, MOXET MPEBbILAaTh NPUBEAEHHbIE 3HAaYEHUs] TONbKO B OQHOM Cly4ae
n3 20.

14.1.2.1 Metog A

BocnpoussogmmocTb R onpefeneHss MacCOBOM [ONU  XIOPOPraHNYecKUX COeAMHEeHUA Ans noboi 3agaHHoM
KOHLeHTpaumm xrnopa ot 1 MrH-1 (ppm, MKr/T) B UICX0gHOM 00pa3ue HeddTH BbIMUCHISIOT No chopmyne

R=0,7(X+033)"04, (25)
rae X - MaccoBasi 4oNs XMoOpopraHNYecKMx coeanHeHnin B obpasue HedTu, MIH-1 (ppm, MKI/T).

BbiuncnieHHasa no dopmyrne (26) Bocnpor3BoaMMocTb R, MrH-1 (ppm, MKI/T), Ans metoga A npueegeHa B Tabnuue

Tabnuua 5 - BocnpoussogumocTb Ans metoga A

MaccoBas gons xnopa, MnH-1 (ppm, MKr/r) Bocnpoussogmmocts R
1 0,8
2 1,2
3 1,5
4 1,8
5 2,1
6 2,3
8 2,7
10 3,1
12 3,5

14.1.2.2 MeTtoag b

Bocnpon3BognmocTb OnpeaeneHnss MacCoBOW OONUM  XMOPOPraHUMYEeCKMX COoeduHeHun ans nwobon  3agaHHom
KOHLIeHTpaumm xrnopa oT 1 MrH-1 (ppm, MKI/T) B UICX04HOM 06pa3ue HeddTh BbIMUCHISIOT No hopmyne

R=132(X—-0,17)%47, (26)
rae X - MaccoBasi 0N XMOPopraHNYecKMx coeanHeHui B obpasLe HedTu, MiH-1 (ppm, MKI/T).

BbluncneHHas no dopmyne (26) BocnpousBoaMmocTb R, MrH-1 (ppm, MKI/T), anst metoga b npueegeHa B Tabnuue

Tabnwuua 6 - BocnpounssogumocTs ans metoga b

Maccosasa gons xnopa, MrH-1 (ppm, MKr/r) Bocnpoussoanmocts R
1 1,2
2 1,8
3 2,1
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4 2,5
5 2,8
6 3,0
8 3,5
10 3,8
12 4,2

14.1.2.3 Meton B

Bocnpon3BognmocTb OnpeaeneHnss MacCoBOW OONW  XIMOPOPraHMYeCKMX CoeduvHeHun ans nwobon  3agaHHom
KOHLIEHTpaLmm xropa oT 2 MITH-1 (ppm, MKI/T) B UICXo4HOM 06pa3ue HedTy BbIMUCHISIOT No hopmyne

R=1,235X"%, (27)

roe X - MaccoBas 4oMs XOpOpPraHUYECKMX CoeanHeHnin B obpasue HeddTu, MIH-1 (ppm, MKr/T).

14.1.2.4 Metopn I

Bocnpov3BogMmocTb onpegeneHnss MacCoBOW [ONW  XNOPOPraHNYeCcKUX COeauHeHWn aAns nobon  3agaHHOM
KOHUEeHTpauun xmopa oT 1 mnH-1 (ppm, MKI/r) B McxogHoM obpasue HedpTM B 3aBUCMMOCTM OT MPUMEHSIEMOrO

CnekTpomMeTpa crnenytouasn:

ANA MOHOXPOMAaTUYECKOrO BOMHOAMCINEPCUOHHOMO PEHTreHOMNyOpPEeCLIEHTHOrO CrnekTpoMeTpa

R=1,235X"%, (28)
ana MOHOXpomMaTU4eCcKoro sHeprogmncnepCcmMoHHOro peHTreHod)nyopecueHTHoro CneKkTpoMeTpa
R=1,500X"% (29)
ONs 3HEProAnCrepCUOHHOro PeHTreHodyopecLeHTHOroO CrekTpoMeTpa
R=2,000(X +0,4)"4 (30)

rae X - MaccoBas 40 XIOpopraHNYecKMx coeanHeHnin B obpasue HedbTi, MH-1 (ppm, MKI/T).

BblumcneHHasa no dopmynam (28)-(30) BonpomsBoauMOCTb, MIH-1 (ppm, MKr/r), ons meroga [ npvBedeHa B
Tabnuue 7.

Tabnwuua 7 - BonponssognmocTb Ans metoga I

MaccoBasa gons xnopa, BocnponaBoamMMocTb R npu MCNOMb30BaHUM CekTpoMeTpa
MMH-1 (ppm, MKr/T) MOHOXPOMAaTNYECKOTO MOHOXPOMAaTM4YECKOro 3HEprogMcrnepcuUoHHOro
BOMHOANCMNEPCUOHHOIO 3HEpProMCcnepCUoHHOro PEHTreHo-
PEHTreHo- PEHTreHo- dhryopecLeHTHOro
¢hnyopecLeHTHOro dpnyopecLeHTHOro
crnekTpomMeTpa
1 1,2 1,5 2,4
2 1,7 2,0 3,0
3 2,0 2,4 3,6
4 2,3 2,8 4,1
5 2,5 3,0 4,5
6 2,7 3,3 4,9
8 3,1 3,7 5,6
10 3,4 4,1 6,2
12 3,7 4.5 6,7
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14.2 CmelueHue
14.2.1 Metoobl An b

Cwmewenne ansa merogoB A 1 b Obino ycTtaHoBNeHo no pesynbtatam UCMbITaHW C MCMONb30BaHMEM 00OpasLoB C
M3BECTHOW MaCCOBOWN O0MEN pa3HbIX XNOpPOpraHUYeCKNX COeanHEHNIA, BBEAEHHbIX METOAOM 400aBOK B pa3Hble 0bpasLibl
HedTW. YCTaHOBINEHO CUCTEMATUYECKOE 3aHWKEHNE Pe3yNbTaToB. ATO CBA3aHO C TEM, UTO HE BCE JIETYYNE KOMMOHEHTDI
neperoHsIlTCA N3 0bpasua HedTH B YCIOBMSX HACTOALLEro CTaHaapTa.

[vana3oH cMelleHus NpuvBedeH Ha pUCyHKke 1, Ha KOTOPOM YKa3aHO CoAepXaHue W3BredYeHHbIX XopuaoB B
3aBMCMMOCTM OT CoAlepXaHusl BBedeHHON J00aBKu.

Maccoean gona xnopuaoe, MAH ! (ppm, mKr/r)
14

124

10

0 T T T T T T
2 4 6 8 10 12 14

-1
Maccoeaa gona noGaBKkK XNOPOPraHU4MECKOro COBgUHEHKMA, MNH  (ppm, Mkr(T) Cl

1 - oXxuaaemMoe 3HauYeHVie MaCCOBOI J0MNW XTIOPOPraHN4YecKUX COeaMHEHNIA; 2 - NMoMyYeHHOoe 3Ha4YeHe MacCoBOW J0Nn
XIOpOpraHN4eckmx CoegMHEHNI

PucyHok 1 - CmelleHne ana metogos A u b
14.2.2 Meton B
[ns metoga B nccnegoBaHusi No yCTaHOBMEHUIO CMELLLEHUST HE MPOBOAUNUCE.
14.2.3 Metoa I'
Ons metoga [T ycTaHOBNEHO cneaytoLlee CMeLLeHne npy UCNob30BaHMM CNEKTPOMETPOB Pa3HOro Tuna

14.2.3.1 T[pu u“CNoNb3oBaHUM  MOHOXPOMATUYECKOTO  BOSTHOOUCMEPCUOHHOIO  pPeHTreHodnyopecLeHTHOro
cnektpomerpa (MWDXRF) n MOHOXpOMaTtM4eCKOro 3HEeproaMcnepcuMoHHOro peHtreHodnyopecueHtHoro (MEDXREF)
CNEKTPOMETpPa NOoNyYeHHbIe pesyNnbTaTbl KOPPEKTUPYIOT C Y4ETOM MONpaBKkn Ha cMelLieHre no copmyne

Y= X-0,658 (31)
rge ? - 3Ha4veHue, I'IOJ'Iy‘-IeHHOG C Mncnonb3oBaHNEM MOHOXpoOMaTU4eckoro BONMHOOMCNEPCUNOHHOIo
PEHTreHOdINyOpPeCLIEHTHOTO CNEKTPOMETPa;

X - 3Ha4yeHue, nony4yeHHoe C Mncnosnb3oBaHUEM MOHOXpOMaTn4eckoro QHeprogncnepcmoHHOro

PEHTreHodNyOopPECLIEHTHOrO CreKTpoMeTpa.

14.2.3.2 Tlpn M“CNonb30BaHNUM 3HEProAMCNEPCUOHHOIO peHTreHodryopecueHTHoro cnektpomerpa (EDXRF) wu
MOHOXPOMaTUYECKOr0 3HEPrOAMCNEPCMOHHOIO PEHTreHOMITyOPECLIEHTHOrO CMNEKTPOMETPA MOMyYEeHHbIE pe3ynbTaThbl
KOPPEKTMPYIOT C y4ETOM MOMpaBKu Ha CMeLLeHe No dopmyne

Y=X-0519, (32)

rA ey - 3HayeHue, TOMyYeHHOE C  UCMOMb30BaHMEM  MOHOXPOMAaTUYECKOTO  SHEProAMCTNEPCUOHHOTO
PEHTTeHOM Ty OPECLIEHTHOMO CMEKTPOMETPA;
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- 3HaYeHue, Nony4YeHHOe C UCTMONMb30BaHNEM 3HEProanUCNEePCUOHHOIO PEHTIEHOMITYOPECLIEHTHOrO CNeKTpoMeTpa.

14.2.3.3 T[pu wncnonb3oBaHMM  SHEProgUCNEPCUOHHOTO  PEHTreHOMITyOPECLIEHTHOrO  CMEKTpOMeTpa MU
MOHOXPOMAaTU4ECKOro BOSTHOAUCNEPCUOHHOIO PEHTIEHOMITYOPECLIEHTHOIO CNEKTPOMETPA CMELLEHME HE YCTaHOBIEHO.

Ha pucyHke 2 npusegeHo cmelleHne ansa metoga I

Maccosan gona gobasky, wseneverHan XRF (cpeaHee snadenne), MAH {ppm, mkrfr)
14

134

124

11— Iy 45

0 T T T I T T T I T T T T T
1 2 3 4 5 6 7 8 9 10 1 12 13 14

-1
Maccosas aons AoGaBkd XNOPORPraHWYeckoro CoaquHEHWA, MITH - (ppm, mkr/r) Cl

— — HAOAEMERA, === = MWDXRF, ——f— = MEDXRF; —={~=— — EDXRF

PucyHok 2 - CmelleHne anga metoga I npy UCNOMb30BaHWM CNEKTPOMETPOB Pa3HOro Tmna

Mpunoxenne A
(cnpaBo4Hoe)

O6wue nonoxeHus KOHTpPOJIA KaYecTBa Ansa metoaoB MCNbITaHUMN

A.1 Cnegyer noaTeBepxaaTb MpaBUMbHOCTL paboTbl annapaTypbl M NapamMeTpbl Npoueadypbl  UCMbITaHWA,
aHanuaupys obpaseL, AN KOHTPOrs KayecTBa.

A.2 Tlepen npoBefeHVEM WCMbITAHWIA Cregyer OnpenenuTb CpedHve M npefdenbHble 3HadeHus ans obpasua
KOHTpONS KadecTBa.

A.3 PeructpvpytoT pesynbTaTbl KOHTPONS KayecTBa WU aHanuM3vpyloT C MOMOLLBI KOHTPOMbHBIX KapT WUnv Opyrux
9KBMBAsIEHTHbIX CTaTUCTUYECKMX METOOOB AN MNOATBEPKOEHWUS CTaTUCTUYECKOM MPOCIEXMBAEMOCTM MapamMeTpoB
npouenypbl UcnbiTaHuid. Mpu NOABMEHUM 3HAYEHWI, BbIXOASALIMI 3a YCTaHOBIEHHbIe Npedenbl, creayeT BbISBUTb WX
npudmHy. Mo pesynbTaTtam Takoro UccrenoBaHMsl BO3MOXHA NMOBTOPHas Kannbpoeka nprbopos.

A.4 Tpy OTCYTCTBUMM OAHO3HAYHLIX TpPeGOBaHWA MeToaa NepUOAMYMHOCTb WCTbITaHUM obpasua Ans KOHTpons
KayecTBa 3aBUCUT OT BaXKHOCTU KOHTPONMPYEeMOro mnpoLiecca, MOATBEPXKOEHHOW CTaBGWUNbHOCTW €ro napameTpoB U
TpeboBaHWiA 3akasyuka. [lpyu npoBedeHMM OObIYHBIX WCMbITaHWA obpasel, AN KOHTPOMNsS KayecTBa MNpOBEpsiioT
exenHeBHo. YacToTy npoBepku obpasua Ans KOHTPOMs KayecTBa YBENWYMBAKOT MNPU MOCTOSIHHOM MPOBEOEHWN
McnblTaHWiA GobLLOro KonuyecTsa obpa3uoB. Ecnu fokasaHo, YTo napameTpbl Npoueaypbl UCMbITaHs 1 06opynoBaHus
HaxoOsaTCs Mof4 CTAaTUCTUYECKUM KOHTPOMEM, UHTEpBar Mexay npoBepkamy MOXHO yBenudutb. Crnegyer nepuoanvecku
NpoBepsiTb MPELM3NOHHOCTL METoAa WCMbITaHui C  UCToNb30BaHWeM 06pasuoB AN KOHTPOMNS KayecTBa, YToOb
rapaHTMpoBaTh JOCTOBEPHOCTL MOMYYEHHbIX PE3yrbTaToB.

A.5 PekomeHayeTcsi, 4ToBbl NpoGa AN KOHTPONsl kayecTBa Gbina npeacTaBUTENbHOM AN 0ObIYHO MCMbITYEMbIX
obpa3LoB. B TeueHve Bcero npegnonaraemoro nepuofa UCNosib3oBaHUs obpasLioB A1 KOHTPOSS KayecTBa criegyer
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obecneqnTb MX NOCTOSHHY OOCTYNHOCTE. MaTepuan gns obpasuoB KOHTPOMs KadecTBa AOMKeH ObiTb CTaburbHbIM B
npegnaraeMblx YCrOBUsIX XpPaHEHUS.

MpunoxeHne b
(cnpaBo4HoE)

MoaroToBka Npo6 HedpT C UCNONb30BaHMEM NPOMbLIBKU BOAOM

B.1 lMNpu BbigeneHnn pakumm, BeikMnaroLwen Ao temnepatypbl 204°C, conu (HeopraHu4eckue xnopuapl, Takme Kak
MgCl,; CaCl, W Op.), cogepxalimecs BO MHOrMX HedpTsix, MOryT ModBepraTtbCsi rMaponu3y BO BpeMsi AUCTUNMALMN

npobbl HedpTn no metoguke FOCT 2177. MNMpu rmaponuse obpasyercst consHasa KucnoTa fc|, KoTopas MOXeT BCTynaTb B

peakumio C OpraHMYecKMMM COEAMHEHUSIMUM, coaepxawummcsa Bo dpakumnm 204°C ¢ obpasoBaHMeEM XITOPOPraHNYeCcKnX
coeanHeHun. ObpasoBaBLUMECS XIOPOPraHMYecKkne coeduHeHust ocTarTcss BO dpakuum 204°C 1 oTpaxalTcs B
KOHEYHOM pesynbTate ucnbiTaHus. [Ons WCKNIOYEHVMA TakoM MOTeHUManbHOW MOMEeXM HEeKoTopble Morfb3oBaTenu
NPUMEHSIOT NPaKTMKY NPOMbIBaHUsi Npob HedTW BoAONM nepen AUCTUNNSALMEN.

B.2 lMNpumeHeHve Takow NOArOTOBKN NPOD HE(ITU MOXKET BHOCUTL AOMOMHUTENBHY CUCTEMATUYECKYIO NMOrPeLLHOCTb
(cmeleHne) B pesynbTaTbl UCMbITAHWUA T.K. MPOLLECC NEPEroHKM MMUTUPYET YyCNoBUS aTMOCKEepHOW AUCTUNNAUUM B
peKTnhUKaLMOHHOM KONoHHe. B cBA3M ¢ TeM, 4TO Mobble XnopopraHMveckme CoeaMHEHNS NPeaCcTaBNA0T ONacHOCTb ANd
HedbTenepepabaTtbiBatoLLEr0 NPOM3BOACTBA HE3ABMCUMO OT MCTOYHMKA MX BO3HWKHOBEHUS, Lenecoobpas3Ho NpoBOAUTb
ucnbiTaHue TakMm obpasom, 4Tobbl B Npoby dpakumm 204°C nonagano MakCuMarnbHOe KONMMYECTBO XIOPOpraHU4eckmx
COefIHEHWU. Y[areHne HeopraHM4ecKknx conemn npombiBaHMEM BOLOWN nepes NpoBedeHUEM UCTIbITAaHUS MOXET NPUBECTU
K MONYYEHNIO 3aHWKEHHOTO 3HAYEHNS COAEPXKaHUsST XIOPOPraHNYECKNX coeHEHNN B HedpTn. PekomeHayeTcs NpoBOaUTb
ucnblTaHne 6e3 nNpPoMbIBKM MPoObl HedT Bogow. [lonyckaeTcss npyv HeobxoAMMOCTW WCMbITbiBaTb Npoby HedTw,
NpoMbITYIO Meped AUCTUNNAUMEN BOAOW, C obA3aTenbHbIM yKazaHWeM pesynbTaToB UCMbITaHUA ANsi MPOMbITON U He
NPOMbITON BOAOM NPobbl HEQITK.

Mpy BbiGope npouedypbl MPOMbIBKM Npo6 HedTM BOAOW Nepen AUCTUNNSAUMEN CReayeT yduTbiBaTb Lefb
MCMOMb30BaHMSA MOMYyYeHHbIX Pe3ynbTaToB UCMbITaHWUIA.

B5.3 HecmoTps Ha TO, YTO HACTOALMM CTaHAAPTOM AOMNYCKaeTCs NPOMbIBKa BO4OW OTOrHaHHoW dopakumm 204°C, oH
He BKIOYaeT NMOAroTOBKY Npobbl HEOTW NPOMBIBKOM BOAOW Nepend vchbiTaHmeM. VHdopmaums, npuBegeHHas B LaHHOM
NPUIMOXEHUN, HE SABMSIETCS OCHOBaHWEM A1 NPUMEHEHMS! AaHHOM METOAMKM NOArOTOBKN Npob HedTw.

Bubnuorpacumsn
[1 ACTM [01193-06(2018) Creuudmkaums Ha peakTus Boay
[ASTM D1193-06(2018)] (Standard specification for reagent water)
YOK 665.61:543.635.9:543.216.131:006.354 OKC 75.100

KntoyeBble crosa: HedhTb, METOALI ONpeaeneHns XIopopraHNYecKUX CoeanHEHNI

ONEKTPOHHBIN TEKCT AOKYMEHTA
noarotoBneH AO "Kogekc" n ceepeH no:
odmumanbHoe n3gaHme

M.: ®I'bY "PCT", 2021

BHumaHwe! [lokymeHT BBeAeH B Aenctemne Brumanme! [JlononHuTenbHyto MHdopmMamio cM. B aprbike "Tprumedanuns”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



