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4 Hacroawui ctaHgapT uaeHTUYeH MexayHapoaHomy ctaHaapty MCO 16258-1:2015 «Boaayx pabo-
Yyen 30Hbl. AHANU3 BAbIXaeMOro KpUcTannany4eckoro KpeMHUsl MeTooM PEeHTreHOBCKOW Andpakuuun. HacTb 1.
MeToa npamoro nsmepeHua ¢ npumeHeHnem dunetpar (ISO 16258-1:2015 «Workplace air — Analysis of
respirable crystalline silica by X-ray diffraction — Part 1: Direct-on-filter method», IDT).

MexayHapoaHblil cTaHgapT paspaboTtaH TexHudieckum komutetom TC 146/SC.

Mpu nprMeHeHnn HacToALLero cTaHaapTa pekomeHayeTCst UICNOoNb30BaTh BMECTO CChIMOYHbLIX MeXayHa-
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5 BBEJEH BMNEPBbIE
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BBegeHne

Babixaemelin BO3ayX, COAEpXKaLLMA HacTULLbl KPUCTANUYEeCKOro KpeMHUs, oKasblBaeT HeraTuBHOE Bfin-
AHWe Ha 340poBbe pPabGOTHMKOB BO MHOMMX OTpacnsx NpombllunieHHocTU. Cneuwanuctam B obnactu
NPOMBILLSIEHHON TUrMeHbl M oXpaHbl TpyAa Heobxoaumo onpeaenaTh 3¢peKTUBHOCTL MePONPUATUIA, Npeanpu-
HUMaeMbIX 151 KOHTPONSA BpeAHbIX BO3AeNCTBUIA B Bosayxe paboyer 30Hbl. C Lenblo OLEeHKU BO3AEUCTBUS Ha
paboTHUKA, 3 DEKTUBHOCTI MEP 1M 3aLLUTHLI OPraHOB AbIXaHWA BO BpeMs paboThbl OCyLLEeCTBAAITCS 0TOOp U
nocneaywullee namepeHne npob Bo3gyxa, cogepxallero Kpuctarnmyeckuin kpemHui. NMpumMeHsieMelin meToq,
aHanusa peHTreHOBCKoM AndpakLmMM KpUcTannM4yeckoro KpeMHus B npobe BAbIXaeMol Mbinu, oTobpaHHo! Ha
dbunbTpe, UCMONb3YETCA BO MHOTMX CTpaHax A5 U3MepPeHUs 1 OLLEHKN BO3AENCTBUS BOALIXaEMOro Kpuctanu-
yeckoro kpemHus (BKK). C nomolubio NpuBeaeHHOro MeTofa Tak e YeTKo pasnmnyaloTcsl OCHOBHbIE Moandu-
KaLMn KpUCTaNM4eckoro KpeMHUsI.

B HacToswem cTaHaapTe onpeaensieTcsa nopsack nposedeHust aHanmsa BKKHenocpeacTeeHHo B npobe,
cobparHon Ha cunbTpe. Ocoboe TpeboBaHMe 3aKYaeTcs B TOM, UTO hunbTp NpobooTOopHMKa AOMKeH
nmeTb agnameTp 25 MMm. OnrcaHne MeToAa Takxke BKIOYaEeT pacCMOTpeHne ONTUMarbHbIX MapaMeTpoB Npubo-
pa 1 AOCTYMHbIX Ha MOMEHT Ny6nukauumn pasnnyHbIX TUNOB AeTeKTopoB. HacToawmi cTaHgapT npumMeHsieTcs
B coyeTaHun ¢ UCO 24095.
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HAUMOHANBbHBLIN CTAHOAPT POCCUMUCKOW OEAEPALUUM

BO30YX PABOYEN 30HbI
AHanus BAbIXaeMoro KpucTanim4eckoro KpeMHUsi METOAOM peHTreHOBCcKoM Audy pakuumn
YacTb 1

MeToa NpsiMOro u3mMepeHUsi ¢ NpMMeHeHneM cunbTpa

Workplace air. Analysis of respirable crystalline silica by X-ray diffraction. Part 1. Direct-on-filter method

DaTta BBegeHna — 2018—12—01

1 O6nacTb NpUMMeHeHun

HacToswumin ctangapT ycTaHaBnNMBaeT MeToq onpeaeneHus BAbIXaeMoro KpUcTaninieckoro KpeMHus
(BKK) B npobax Bosgyxa, oTo6paHHbIX Ha puUnbTpbl AUaMeTpoM 25 MM METO0M PEHTreHOBCKOM andpakumm ¢
NCMosb30BaHMeM aHanMTU4eckoro noaxoaa, B KOTOPOM Mbifb, 0TOGpaHHas Ha hUnbTP, HaNPAMYLo onpeaens-
eTcsa npubopoM. Hactosiwmi craHgapT codepXuT UHdopMmauuio 06 WMHCTPYMeHTanbHbIX napameTpax,
YYBCTBUTEMNBHOCTY PasnMYHbIX MPOB0OTOOPHBIX YCTPONCTB, CNONBb30BAHMN Pa3fiNHbIX PUNBTPOB N KOPPEK-
unn adpcpekToB nornoweHns. Onpegensembli B HacToAwem ctaHaapTe BKK BkntovaeT B ceba Hanbonee pac-
npocTpaHeHHble nonumopdHble Moaudukauum kBapua M kpuctobanuta. MeHee pacnpocTpaHeHHble
MoANUKALMN KPUCTANIIMYECKOTO KPEMHNSA, TakMe Kak TPUAUMMWT, He BKMoYeHbl B 06racTtb NpUMeHeHus
HacTosILLero cTaHaapTa B CBSA3M C HEAOCTYMHOCTbIO CTaHAapTHLIX 0bpa3suoB. Mpu onpegeneHHbIX YCroBUsIX
(T. . NpX HA3KOW 3anbINIEHHOCTU U HU3KOM COAEPXKaHUA KPEMHUS) aHanmMTUYECKUA noaxon, NpUBeAeHHbIA
B HaCcTOsILLEM cTaHAdapTe, He oTBevaeT TpeboBaHUAM pacluMpeHHoW HeonpeaeneHHocTu cornacHo [5]. Pyko-
BO/CTBO MO pac4yeTy HeonpegeneHHocTn namepernii BKK npnesegero 8 UCO 24095.

2 HopmaTuBHbIe CCbINKKU

B HacTosLeM cTaHgapTe NCNosb30BaHbl HOPMATMBHbIE CChISIKU Ha creaytoLlume cTaHgaapThl:

ISO 7708, Air quality. Particle size fraction definitions for health-related sampling (Ka4yecTso Bo3gyxa.
OnpegeneHne rpaHynoMeTpUYecKoro coctasa YacTuL, NPy CaHUTapHO-TUIIMEHNYECKOM KOHTPOME)

ISO 13137, Workplace atmospheres. Pumps for personal sampling of chemical and biological agents.
Requirements and test methods (Bozayx paboyeit 3o0Hbl. Hacockl 4na uHamsmuayansHoro otéopa npob xumu-
Yyeckux 1 bronornydecknx sewwecTs. TpeboBaHUa U MeTOAbI UCMbITAHWIA)

ISO 15767, Workplace atmospheres. Controlling and characterizing uncertainty in weighing collected
aerosols (Bosgyx paGoyeit 30Hbl. TOUHOCTb B3BELLMBAHNS a3p030S1bHbIX NPob)

ISO 24095, Workplace air. Guidance for the measurement of respirable crystalline silica (Bosgyx
paboyeil 30Hbl. PyKOBOACTBO MO W3MEPEHUI0 COAepXaHUsl B3BELUEHHOTO KpUCTalyIM4ecKkoro auokcuaa
KpemMHus)

Uspaune opuynanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosiLieM cTaHaapTe NpuMeHeHb! creaytoLlve TePMUHBI C COOTBETCTBYIOLLIMMI OnpeaeneHnaMu:

3.1 OcHoBHble onpegeneHua
3.1.1

YacTuubl aapo3ons (airborne particles): Menkue yactuubl MaTepuana, B TBepON UMW XKUAKON hopme
paccesiHHble B BO34yXe.

M pnmMmevYyaHune — M3 vactuy asgpososisa cocTonTt CVII‘apeTHbIVI AOblM, AblM, TYMaH UInu MODCKOVI TyMaH.

[EH 1540]

3.1.2

aapozonb (aerosol): Cmech rasa (napa) u pacrnpegeneHHbIX B HeM TBepAbIX YacTul,.
[EH 1540]

3.1.3 BAbIxaeMbln Kpuctannuueckun kpemHuin; BKK (respirable crystalline silica, RCS): Yactuupl
KPUCTanm4eckoro KpeMHMs, NpoHuKatoLLme B passeTBrIeHHbIe AblXaTefbHble MyTK, B COOTBETCTBUN C HOpMa-
TMBOM Mo pecnupabensHon pakummn, npueeaeHHeiM 8 UCO 7708.

3.1.4

BO3AEUCTBME NMYTEeM BAbIXaHUA (exposure by inhalation): CuTyauusi, npn KOTOPON XUMUYECKOE
BELLECTBO MPUCYTCTBYET B BO3AYXE, BAbIXAEMOM YEOBEKOM.
[EH 1540]

3.1.5

npepgenbHoe 3HavyeHue npodreccuoHanbHoro BosgencTBus; MN3MB (occupational exposure limit
value, OELV): MpeaensHo AoNyCTUMOE 3HaYeHNe yepeaHEHHOro Mo BPEMEHU COAEPKaHUA XUMUYECKOTO
BellecTBa B BO34yXe 30Hbl AblxaHusl paboTHWKa, OTHECEHHOEe K YCTaHOBIIEHHOMY perfnaMeHTMPOBaHHOMY
nepuoay.

[EH 1540]

MpwumeyaHune— B 6GonbwMHCTBE CNyyYaes NpeaenbHbie 3Ha4eHNs1 OTHOCAT K pernamMmeHTUpOBaHHOMY Nepuo-
Ay 8 4, a nHorga k 6onee KOPOTKMM NEPNOJaM MM PasHbIM AnanasoHam cogepxanus. MpeaenbHble 3Ha4eHnst TBepabIX
UACTNL A3PO30MS M FA30BbIX CMECEN BLIPKAIOT B MI/MS UMN KPATHBIX MM 4NHULAX 4TS PEAnbHBIX YCHOBUIA (TeMnepaTypa,
AaBneHue) B paboyel 30He.

3.16

paboyas 3oHa (workplace): CneumanusvpoBaHHbIf(e) y4acTok (y4acTku), B KOTOPOM(bIX) OCYLLECTBNS-
eTCcA NPON3BOACTBEHHAs AeATeNbHOCTb.
[EH 1540]

3.20T160p Npo6
3.21

npo6ooT6opHUK aapos3ons, Npo6ooT6opHUK YacTtuy (asposons) [aerosol sampler, (airborne)
particle sampler, (airborne) particulate sampler]: Npo6ooT60opHUK, UCNONL3yeMbIA AM1S TPaHCNOPTUPOBaHWS
TBEpPAbIX YacTUL, a3p030/1 Ha YNaBnBatoLLYO MOASTOXKKY .

[EH 1540]
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ynaBnuBamwllasa nognoxka, npo6ooTréopHas NoAnoxka, ynaenvBarllas cpega, npo6ootéop-
Had cpeaa (collection substrate, sampling substrate, collection medium, sampling medium): Cpega, Ha KoTo-

PYH0 YaCTULLbI XUMUYECKUX U/ UMW B1OMOrMYeckmx BelLecTs yNaBnnsatoTCa AN AanbHenlero aHanumaa.
[EH 1540]

MpumevyaHuns

1 TMpumMepamu ynasnuearoLWwyx NOANOXKEK A5 YacTUL a3po30s SBMATCA pa3nuyHble MUNbTPpbI, NeHoNnonuypeTa-
Hbl M TPOBGOOTOOPHLIE KACCETHI.

2 B HacTosiem ctaHpgapTe noj ynaenuvBalolLen NOANOXKON nogpasymeBatoT uUnbTpbl OnpedeneHHoro ava-
meTpa.

3.2.3

nabopartopHa#n xonocTas npoba (laboratory blank): Heucnonb3soaHHas ynaBnvBatoLas NoAnoxKa,

B3ATaA U3 TOW e NapTun, YTo 1 Noanoxkka Ans oTéopa peanbHbIX NPoB, HO He NokuaasLLas NabopaTopuu.
[EH 1540]

MpwnMeyaHwne— PesynbTarthl, NONy4YeHHbIe NPV aHanuae nabopaTopHOW XonocTon Npobbl, UCMONL3YIOT ANst

KOPPEKTMPOBKM PE3yIbTaTOB aHaNM3a peanbHON Npobbl C y4eTOM 3arpsisHEHNS KPUCTANTMHECKUM KPEMHUEM W/UNu Apyrv-
MU MeWwakwmnmn BeectBamMmun.

324

xonocTas npo6a (field blank): Hencnonb3oBaHHas ynasnuaatoLLasn NoanoxKa, B3ATas 13 Tol xe nap-

TWK, YTO M NoANoxXKa Ans otT6opa peanbHbIX NPoB, 3a UcKNioveHnem camoro oT6opa npobbl.
[EH 1540]

MpnmevyaHwusn

1 XonocTyto npoby TpaHCNoOpTUPYLIOT K MecTy oTbopa npob, ycraHaBnuBatoT B Npo6ooT60pHUK M 3aTem BO3BpalLa-
0T B NabopaTopuio ans aHanmaa Tak xXe, Kak u peanbHyto npoby.

2 PeaynbTathl, Nony4YeHHblE NPY aHann3e XonocTon Npo6bbl, uCnonb3yioT Ans uaeHTudUKaLUY 3arpsi3HEHNs pearnb-
HOW Npo6bl, BO3HUKAOLWEro BCNEACTBUE AeUCTBUI C NPOGON Ha MecTe U Npu TPaHCNOPTUPOBaHNN.

3.25

30Ha AbixaHus (breathing zone): MpocTpaHCTBO BOKpPYr Nuua paboTHUKA, U3 KOTOPOro noctynaet
BAbIXaeMbl BO3ayX.

[EH 1540]

M p u m ey aHune — TexHnyecku 3oHa AblxaHua npegcrTaensiet cobon nonycdepy (06b14HO NPUHUMaeTCs paanyc
0,3 M), pacnonoxXxeHHyio Nepej NMUOM YenoBeka, C ULEHTPOM B CepeauHe NUHUK, coeauHaowen ywu. OcHoBaHue nony-
cchepbl NPOXOAUT YEPES 3TY NIMHMIO, TEMSI M TOpTaHb. ITO TEXHUUECKOE OonpeaerneHne He NPUMEHNMO, KOraa UCNoNb3yIoT
cpeacTBa MHAMBMAYANbHON 3aLUMTbI OPraHoOB AblXaHUS.

326

MHAMBUAYaNbLHbIA NPpo6ooT6opHUK (personal sampler): Mpo6ooT6oPHUK, NPUKPENAEeMbIi k ogexae
Yenoseka, NPV NOMOLLIM KOTOPOTo 0TBMpaloT Npobbl ra30B, NAPOB UMK YaCTUL, a3PO30Ss B 30HE AbIXaHWUA AN
onpeaeneH1s BO34eNCcTBUS XMMUYEeCKUX W/ 6UONornYecknx BeLecTB.

[EH 1540]

327

MHAMBUAYaNbHLIA 0T60p Npo6 (personal sampling): OT6op Npob ¢ Ucnonb3oBaHWeM UHAUBUAYANb-
Horo Npo6ooTbopHUKa.

[EH 1540]
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3.2.8

nuHusa ot6opanpo6 (sampling train): NTuHna oT6opa Npob TBepAbIX YAaCTUL, a3PO301151 C UCMONb3OBaHMW-
em obopyaoBaHua AnA otéopa Npob, Hacoca U coeAUHUTENbHBIX TPYOOK.
[EH 1540]

3.3 AHanus
3.31

npeaen o6HapyxeHus; MO (limit of detection, LOD): HaumeHblIee coaepxaHue aHanuTa, Npu KOTo-
pPOM OH MOXeT BbITb 06HapYXXeH ¢ 3aaHHON AOBEPUTENBHON BEPOSATHOCTLIO.

MpnmevyaHusn

1 lMpeaen obHapyxeHnsi MOXeT GbITb BbIYUCNEH KaK TPeXKpaTHOE CTaHAAPTHOE OTKNOHEHUE XONOCThIX U3Mepe-
Hui. B Takom criywae cywectByet 50 %-Haa BEpOATHOCTL, YTO aHanUT He ByaeTt obHapyxeH, korga oH 6yaeT npu-
CYTCTBOBaTh B Npobe npu KOHLeHTpauum n3 npegena obHapyxeHus.

2 lNpepen obHapyxeHns MoXeT 6bITb UCNOMNB30BaH B KA4ECTBE NOPOrOBOro 3Ha4eHNWA onpeaeneHns Kakoro-nnéo
BellLeCcTBa C U3BECTHON AOBEPUTENBHON BEPOATHOCTLIO.

3 [inst MHOrMX MeTOAMK aHanu3a npeaen obHapyKeHNUs pacCUUTLIBAIOT NYTEM YMHOXEHUA CTaHAAPTHONO OTKMO-
HEHWA N3MEPEHUs XonocTbiX Npo6 (npumepHo 10) Ha Tpu. HeobxoaMmMo OTMETUTL, YTO CTb HEKOTOpLIE pasHornacus
MEXAY CUrHaNoOM n Maccou, Korga usmepsaeTcsa oveHb maneHbkas macca BKK, n cneuunduyeckas dpopmyna ansionpege-
nexwus NO ¢ ncnonb3oBaHMEM CTATUCTUYECKMX AaHHBIX, OCHOBAHHbLIX HA HOPManbHOM pacnpeaeneHum, He NPUBOANTCSA
B 9TOM pykoBogacTee. O6pa3ubl, UCNonb3yemble Ansi rpagyvpoBKM, He COOTBETCTBYIOLME MaTPULLE U MPOTOKONY, NPU
onpegenexuu MO no TpeM cTaHgapTHBIM OTKNOHEHUSIM OT (POHOBOIO WyMa MOrYT AaBaTh ONTUMUCTUYECKUE NPEa-
CTaBlneHns 0 BO3SMOXHOCTU MeTOAa Npu aHanu3e pearbHbIX 06pa3LI,OB. AHanNUTUKN AOIDKHbI 3TO yYNThIBATh NPU aHalu-
3e obpasuos BKK (MCO 24095).

[EH 1540]

3.3.2

npepen KonnyectBeHHoro o6HapyxeHus; MNMKO (limit of quantification, LOQ): HaumeHbluaa macca
aHanuTa, KOTOPYI0 MOXHO OLEHWUTb C 3adaHHOW AOBepUTENbHON BEPOATHOCTBIO C YY4EeTOM MaTpPUYHbIX
acppekToB B Npobe.

MpumevaHusn

1 MNpegen konM4ecTBEHHOro 06HapYXeHNA MOXeT BbiTb paccUMTaH Kak AECATUKPATHOE CTAHAAPTHOE OTKIOHEHWE
XONOCTbIX U3BMEPEHUMN.

2 3HaueHue npepena KoNYecTBEHHOIo 0GHAPYKeHUsI MOXET GbiTh MCNONb30BaHO B KAYECTBE NOPOroBoOro 3Have-
HUS1 NA TOYHOTO U3MEPEHUSI.

3 BmecTe c Nnpeaenom KonmyecTBeHHOro o6HapyeHusi, onpeaensieMbiM Mo 3KCNepUMEHTarnbHON OLeHKe, OCHO-
BaHHOW Ha 10 cTeneHsix cBoboAbl, OLEHKa BENMYMHBI MOPOroBOro 3HaueHus! Nnpeaerna KonmyeCTBEHHOro 0bHapyXeHUs!
nmeet 95 %-Hylo BeposSITHOCTb NonagaHus B UHTEpBan, paBHbli + 31 % BOKPYr UICTUHHOIO 3Ha4YeHus1, py 95 %-HoM cTe-
NneHn JOCTOBEPHOCTU B OLIEHKE.

[EH 1540]

3.4 CtatuctuKa
341

TOYHOCTL (accuracy): CTeneHb COBNafeHUs Mexay pe3ynbTaToM UCMBLITAaHWA U NPUHATLIM pede-
PEHTHBIM 3HaYEHMEM.
[EH 1540]

3.4.2

aHanuTuyeckoe usBnedeHue (analytical recovery): OTHOWeHWe Macchl aHanuTa, NoNy4YeHHON Npu
aHanuse npobbl, K U3BECTHON Macce aHanuTa B 3Tol Npobe.
[EH 24095]
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343

usBneveHue Metoaa (method recovery): OTHoLIEeHUE OnNpeaeneHHOro B BO3AyXe COAepXXaHUs XUMu-
YECKOro BeLeCcTBa K ero peanbHOMY COAepXaHuIo.
[EH 1540]

3.4.4 cmeweHue (bias): PasHuua mexay matemaTtuyeckum oXXuaaHueM pesynbTaToB UCNbITaHW Unn
N3MepPeHNA U UCTUHHBLIM 3HAYEHNEM.

MpwumedaHun e — CmeweHne aBnaercst obLen cMCTeMaTUYECKON NOMPELLHOCTBLIO B NPOTUBOMNONOXHOCTL CNY-
YyanHon. CMeLeHne MOXET COCTOSITb U3 OAHOTO Unn BGornee KOMMNOHEHTOB, 06PAa3YIOUX CUCTEMATUYHECKYIO NOTPELLHOCTD.
Bonblee cuctematnyeckoe cmeleHne oT CTMHHOTO 3Ha4Y€HNS COOTBETCTRYET GONbLUEMY 3HAYEHUIO CMELLEHNS.

345

npeunsnoHHOCTb (precision): CTeneHb COOTBETCTBUA APYr APYrY HE3ABUCUMBbIX PE3YNbTaToB U3Mepe-
HW, MOMYYEHHBIX B KOHKPETHBIX PernamMmeHTUPOBaHHbIX YCIIOBUSIX.
[MCO6879]

346

UCTUHHOe 3HauveHMue (true value): 3HaueHune, KOTOpoe XapakTepusyeT KaueCTBEHHYI0 WU KOMu-
YeCTBEHHYIO XapakTepUCTUKY, TOYHO onpeaesieHHyo Npu TEX YCNOBUSX, NPU KOTOPBIX ee paccMaTpuBaloT.
[EH 3534]

34.7

HeonpegeneHHocTb (U3MepeHua) (uncertainty <of measurement>): NapameTp, CBsI3aHHbIN C pe3ynb-
TaTOM U3MEePEHUst, XapaKTepuUsyloLLniA paccesiHue 3HaYeHMWI, KoTopble Mormnn 6bITb 060CcHOBaHHO NpunNuca-
Hbl U3MEPAEMON BENNYUHE.

MpumevaHwunsn

1 BkadecTBe NapameTpa MOXeT BbiCTynaTh, HAaNpYMep, CTaH4apTHOE OTKITOHEHWE UNW KpaTHOE eMY MW WMPUHA
OOBEepUTENbHOrO MHTepBana.

2 HeonpegeneHHOCTb n3Mepennsi B obwem Buae BKIovaeT B cebsl MHOXECTBO CocTaBnsiowmx. Hekotopole s
HUX MOTYT BbITb OLIeHEeHbl MCXOAA U3 CTaTUCTUHECKOTO pacnpeaeneHusi pe3ynbTaToB psga M3aMepeHuit 1 oxapakTepu-
30BaHbl Yepes CTaHAapTHble OTKNOHeHUs. [lpyrne cocTaBnsolme, KOTOpble TakKe MOryT ObiTb OXapaKkTepn3oBaHbl
Yepes cTaHAapTHbIe OTKMOHEHUs!, OLEHMBAIOT MCXO4A U3 NpeanonaraemblX pacnpeaeneHuin BeposiTHOCTEN, OCHOBaH-
HbIX Ha ONbITE MNW APYron nHepopmaumm. B [4] aTu gBa cnydasi pacCcMOTPeHbl KaK OLeHKa HeonpeaeneHHoCTM Mo Tuny Au
Tuny B cOOTBETCTBEHHO.

[NCO 3534]

4 OcCHOBHble NPUHUUNDI

HacToawumin ctaHgapT yctaHasnueaeT MeTod npsimoro onpegeneHuss BKK B nbinu, otobpaHHoi Ha
bunbTp AnameTpom 25 MM, Korga xenaterbHO orpaHUYnTbL MU He NpoBoAUTL NpobonogroTosky. Maccy BKK
Ha chunbTpe onpeaenstoT NO MHTEHCUBHOCTU OTPAXEHUS] PEeHTTEHOBCKUX fyYein, conocTaBmnsis co 3HavYeHn-
SIMN MHTEHCUBHOCTN PEHTIEeHOBCKOW AudpakuMn NU3BECTHOro KonudecTBa CTaHgapTHoro Beuwectsa BKK.
Mo nsBecTtHoMy 0bbemMy oTObBpaHHOro Bo3AyXa paccynTbiBaloT KOHUeHTpauuio BKK. MNMockonbKy pasnuyHele
a3po30/bHble NPo6ooTEOPHMKM NS BABIXAEMO oceBLUe Nblnn oTé1patoT Npoby Ha NoBEPXHOCTb hunbTpa
Mo-pasHOMY, PEHTTEHOBCKUIA CNEKTPOMETP, UCMOMb3YeMbld ANA NPsIMOro aHanuaa cunsTpa, AormKeH 6biTb
COOTBETCTBYIOLLMM 06pa3om oTkannbposaH. Ecnunyactuubl npobbl Ha hunbTpe NPOoHMKaT CAULLKOM riy6oko
B MaTepuan, TO PeHTreHOBCKME fydn He MOTYT NMPOHUKHYTL Tak ry0Goko B rMy6b unbTpa, a Takke nsnyveHme
MOXeT ObITb NornoleHo matpuuein npobel. MeTog ocHoBaH Ha NPeAnonoXeHun, YTo Npu ocegaHnn nblniu
MeHbLLUe KPUTUYECKON Macchl rMybuHa NpoHUKHOBEHWsI Npobbl Ha hunbTpe Hebonblias n COOTBETCTBEHHO
HesHauyMTenbHbl 3dbheKTbl nornoweHns. Touka, B KOTOPOI NOrMnoLeHne CTaHOBUTCA 3HauYUTeNbHbIM, ByaeT
3aBUCETb OT TOMLMHBI U MaccoBOro kKoadduLMeHTa NornoLeHus nelfiv Ha NnoBepxHocTn unbTpa. MpUHATO

5
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cuYnTaTh, 4YTO NPoBbl GOMbLIMHCTBA NPOMBILLIIEHHBIX CPea/paioHoB He nodBepraTca 3HaunTelbHOMY BO3-
AeWCTBUIO NOrnoLLeHus. Ha ocHoBaHMM M3MepeHus NpospadHocTu cepebpsaHoro unbTpa Uiu antoMUHUEBoi
MNacTUHbI Yepes OCEBLUYHO Mblfb MOXHO BHECTU KOPPEKTUPOBKY ANA PEHTIEHOBCKOrO MOrMnoLeHus.

5 OT60p Npob

PykoBoacTso 1 TpebosaHus no otbopy npob BKK npreegeHsl 8 MICO 24095. O6Lee pykoBOACTBO Ans
oT6opa npob pecnmpabenbHol hpakum asposons NpueeaeHo B [7].

5.1 O6opyanoBsaHue anAa ot6opa npo6

5.1.1 Npo6ooT60pHUKIN

5.1.1.1 XapakTepucTuka ncnomnb3yembix NpobooTOOPHUKOB AOMKHA COOTBETCTBOBATL KPUTEPUSAM ANA
pecnupabenbHon dpakumm Nbinu B cooteeTcTaunm ¢ UCO 7708.

5.1.1.2 Heobxoanmo ncnonb3oBaTb NPpobooTOOPHUKN, B KOTOPLIX B Ka4YecTBe yNaBnMBaowWwen cpeabl
NpUMeHsaT 25-MunnumveTpoBble GUNbLTPLI. MMnakTopbl Ana YacTuy, U NpoGooTGOPHUKK, UCToNb3yowme
npokragky u3 neHomatepuanos, Takue kak CIP 10, He noaxoasT Ans AaHHOro MeToga onpeaeneHus.

MpumevaHuns

1 XoTsi kKanMBpoBKYM € NCNonb3oBaHMeM OUNbTPOBR guameTpoM 37 Mm Bbinm nposeaeHbl, 6bINO NPU3HAHO, YTO AaH-
Hble PUNbTPbI HE MOTYT BbiTb UCMOMb30BaHblI BCNEACTBUE HEPaBHOMEPHOIO pacnpeaeneHns NbiNn Ha NOBEepPXHOCTH
cdunbTpa.

2 B npunoxenun F npegoctaBneHa uHopmMaLums 0 XxapakTepucTrkax pasnunyHbix NpoGooT60pHUKOB ¢ 25-Munnu-
MeTpOBbIM DMNbTPOM ANst oT6opa Npob pecnupabensHON PpaKLmUmn, UCNONb3YEMbIX B HACTOALLEE BPEMSI.

5.1.1.3 Kaxgbln npob6o0TOOPHNK A0MKEH ObITb NPOMapKUPOBaH YHUKaNbHBIM HOMEPOM ANA BbIABMNEHUS
Npo600TBOPHMKOB, KOTOPbIE HAaYMHAKT MOKa3biBaTb HU3KWE pesynbTaTbl Nocne AoArocpoqHOro nepuopa
paboTbl.

5.1.2 ®duUnbTpLI

5.1.2.1 ®unbTpbl AOMKHBI NMETb AnamMeTp 25 MM 1 3 deKTMBHOCTL nornolleHus pecnupabensHoi
dpakyum He meHee 99 %.

5.1.2.2 BaxHo 3HaTb cocTar hunbTpa, UCNonb3yeMoro Ans otéopa Npob, Tak kak OH HaNpsIMyto BNMSIeT
Ha MeToauKy aHanusa. Tunbl hUnbTPOB, 0OLIMHO UCNONb3yeMble Ans oTbopa Npob 1 NpaAMoro onpeaeneHUs
BKK meTogom P[], nx npenmyLuecTsa n HegocTaTku, npuseaeHbl B Tabnuue 1.

5.1.2.3 Martepuanbl hunbTpa, NprBeaeHHble B TabnuLe 1, 06bIMHO He OKa3bIBAOT MeLLaoLWero BNusiHUA
Ha OCHOBHbIe oTpaxkeHus ksapua (101), (100) n (112) n kpuctobanurta (101), (200 n 112) u (102). OgHako npu-
MecHU, BBeeHHbIe B poLecce U3roToBMeHns hunbTpa, B 3aBUCUMOCTN OT MaTepuana MoryT yBenuuuTb oTpa-
XeHue. MoaTomy UnbTPEI KaXK4OA NapTuK cneayeT perynsipHo NpPoBepATb, YTOOLI BbISBUTb BO3MOXKHbLIE
MeLuatoLUme BrUsIHAS 1 ypoBHU dboHa.

5.1.2.4 KombuHupoBaHHble oTpaxeHus kpuctobanuTa (200 u 112) uHoraa TpyaHO N3MEepPUTh, NOCKOSbKY
OHW pacnonoXeHsbl 6NN3Ko K oTpaxeHuto cepebpa (100).

5.1.2.5 lNepemeHHbIN (DOH Takke oKasbiBaeT BAUAHME Ha YEeTKOCTb ANMPakUUOHHBIX MaKCUMYMOB,
yBenuuuneasa npegen obHapyxeHns ans BKK. CepebpsaHble ¢unbTpbl 06nagaoT HaMMeHbLUEW U3MEHYU-
BOCTbIO U UMEIOT HU3KME YPOBHU (DOHA, MOITOMY MOTYT NPUMEHATLCS NPU onpeaeneHnn HU3KUX Npeaenos
obHapyxeHus.

5.1.2.6 BaBelumBaHus AomKHbl BbITb BINOMHEHbI B cooTBeTCTBUM ¢ UCO 15767. PunbTpbl He cneayet
B3BeLUMBATb B KacceTax, Tak Kak Mpu 3TOM NPoUCXoaaT 3HaunTenbHble konebanusa seca [21].

5.1.2.7 dunbTpbl M3 cepebpa n cMellaHHbIX 3hMPOoB Lenntonosbl 6onee XxecTkne, UX Nerko B3seLmnBaThb
1 3arpyxatb B NpoGooTGOPHMK. PUNbTPbl M3 NOAMBUHUAXOPUAA U nonukapboHaTa AocTaTouHO rMbkue n
TpebytoT GepexHoro obpalleHms.

5.1.2.8 CepebpsaHbllii puUnbTp, UCMoNb3yembli Ana oTbopa Npo6, No3BoONsAET BHOCUTb KOPPEKTUPOBKU
nornoLeHns Npy aHannse B criydae cuibHO 3arpyxeHHoro counbTpa (npunoxexne C). MNpu ucnonbsosaHum
opraHudeckoro cunbTpa ans otéopa nNpob u aHanusa koppekuna apeKkToB NOrnoweHUa MoXeT ocyLle-
CTBMNATLCA MYyTEM N3MEPEHNA UHTEHCUBHOCTM OTPaXKEHUA MeTanM4eckon NoAsoXKK, B clyyae ecnu mare-
pvan obnagaeT BbICOKOW UM cpeHein Npo3padHOoCTbI0 418 PEHTTEHOBCKOro U3nydveHus (tabn. 1).

5.1.2.9 Bbicokne 3HayeHUs o6paTHOro AaBneHnst MoryT noBnAusTb Ha Bpemst oTbopa npob, noatomy
XenaTtenbHo BbINOMHATL 0TOOp B TeUeHue NonHoik 8-4acoBoi cMeHbl. B Tabnuue 1 nokasaHo, 4To Npu UCnonb-
30BaHuUK bubTPa 1 Hacoca, KOTOPLIA He cnpaBnseTcsl ¢ MPOTMBOAABNEHUEM, NPUBEAEHHBIM B Tabnuue, He
MOXeT JOCTUraTbCsA UMW NoAAEPKMBATLCA CKOPOCTb NoToka 2,2 AM3/MuH [10].

6
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5.1.2.10 MNpueedeHHbIN B HacTosIlLleM cTaHdapTe HepaspyllalowWwuin MeTof NOo3BONsAeT MNOBTOPHO
npoaHanuaupoBaTb Npobbl. Ans XpaHeHus Npob MNbifv XopoLo NOAXOAAT MUMbTPLI U3 OpraHnYecknx mare-
puanos. CepebpsiHble hUNbTPbI OKUCNATCSA Ha BO3AyXe, 06pasys Croi OKCUAHOM NNeHKU TeMHoro ugeTa. [ina
npesoTBpalleHUss OKUCTEHUS HeobXoAMMO XpaHWTb Mpobbl ¢ cepebpsHbiM PUILTPOM B repMeTUYHOM
KOHTelHepe.

Tabnwnuya 1— Matepuans dunbTpa A4ns NPSAMOro aHanuaa Ha punbTpe

Ot6op Baseuwu- AHanu3 peHTreHOBCKON Andpakuum
npo6 BaHWe
Marepuan dnykTyaumm Koppekums Maccosoro
dunbTpa MpoTuso- Mewwatoulee oTpaxeHne
Crabunb- n3nyyenus ¢oHa nornoweHus
(pasmep nasneHue
nop) npu HOCTb
2.2 aviun | B3SLM KBapLy Kpucrobanur KBapL, Mpo3payHocTb unbTpa
' Wa BaHus? MO OTHOLLEHUIO K
101 | 100 | 112 | 101 | 200 | 102 101 100 PEHTTeHOBCKUM ny4vam
Cepebpo 1,7 BbICOKasi | HET | HET | HET | HEeT | Aa | Ja | Hu3Kas | Hu3kas He Npo3padHbIv
(0,8 MKkm)
MBX 0,5 BbICOKasi | HET | HET | HeT | HeT | HEeT | HeT | Hu3Kasl | Hu3Kas HU3Kasn
(5 MKM)
cay 3,2 HU3Kasi | HEeT | HEeT | HET | HeT | HeT | HeT | BbICOKasi | BbiCOKast cpeaHsn
(0,8 MKkm)
Monukap- | Hen3BeCTHO | BLICOKAs | HET | HET | HET | HET | HeT | HeT | HM3Kas | HU3Kas BbICOKasn
GoHaT
(0,8 MKm)
2 Bec CTabUIbHbIN NPU YCIOBUM CHATUS SIEKTPOCTATMYECKOTO 3apsiaa.

5.1.3 Hacocbl gnsa ot6opa npo6

Hacochkl gns ot6opa npod AonxHbl cooTBeTCcTBOBaTh TpeboBaHuam NCO 13137.

5.1.4 PacxopomeTpbl

PacxogomeTpbl ans otbopa npob AoMKHBI COOTBETCTBOBATL TpeboraHnam MCO 13137.

5.1.5 Opyroe TpeGyemoe o6opyaoBaHue

MoxeT noTpeboBaTbes apyroe obopyaoBaHue ans otbopa npo6, BkNovas cnegytoLlee:

a) nosica Unn pemMHn 6e3oMacHOCTK, C MOMOLLLIO KOTOPLIX YA06HO dukcupoBaTb Hacockl Anst otbopa
npob;

b) rubkuiA WnaHr ans nogkntoveHns npobooTbopHMKa K Hacocy Ansa oT6opa npob;

C) cpedcTBO A4Ns TpaHCNOpPTUPOoBaHUA Npob oT pabodei 30HbI B TabopaToputo, KOTOPOe CBOAUT K MUHU-
MyMYy BO3MOXHOCTb CIly4aiHOro nepeHoca oTobpaHHOM NbInn OT noanoxkn (punsTtpa). TpaHcnopTuposaHue,
Kak rnpasuno, TpebyeT Hannuns KpblLLEK U YexnoB A4 pobooTGOoPHMKOB, KacceT ¢ nnbTpaMmm v apyru-
MW NOASIOKKaMW B COOTBETCTBUN C UHCTPYKLIMER NO 3KCNyaTauum ycTponcTB.

MpumeyaHune— Tepmomerp (¢ TouHocTbie Ao 1 °C) n GapomeTp (¢ TouHocThio Ao 0,1 kMa) ana naMepeHusi
aTMOCcepHOro AaBnNeHusi U TeMMnepaTypbl AOMKHbI GbITb OTKOPPEKTUPOBaHbI B COOTBETCTBUM CO CKOPOCTLIO MOTOKA B Crly-
vasx, korga TemnepaTypa v AaeneHve BO BPeMsi UCMONb30BaHNA OTIMYAIOTCS OT YCMOBUIA, NPU KOTOPbIX pacxogomMep 6bin
oTkannbposaH (MCO 24095).

5.2 OT60p Npo6

Obwee pykoBoacteo no oT6opy npob pecnupabenbHol dpakunmn aspo3ons npusedeHo B [7], pyko-
BoacTeo And namepeHus BKK npuseaerHo 8 UCO 24095.

5.2.1 Mpo6ooT6opPHMKN HeCOXOANMO CUNLLATL Nepes UCroNb3oBaHNneM, YTobbl NpeaoTBpaTUTL 3arpss-
HeHWe OT npedbigywiero aHanusa. PasbupatoT getanu, KOHTakTMpylowne ¢ Mblfblo (C UCMOb30BaHUEM
WHCTPYKLMW MO 3KcnnyaTauum, npu HeoGxoQnMOoCTH), MOMELLaloT B MOKOLLLee CPeACTBO, YNbTPa3sBYKOM yaa-
NAOT MENKYHo Mbifb 1 NPoMbIBatOT BoAoW. Mepen cOopKoi yCTpoincTBa AeTan HeoO6X0AMMO BbICYLUMTb.

5.2.2 lMpenBapunTenbHO B3BELUMBAKOT KaXKAbIN YHUKANbHO NOEHTUDULMPOBAHHBIA DUNbLTP (B TOM YMucne
He MeHee Tpex UbTPOB AN XONocThIX Npob) ¢ TOUHOCTLIO Kak MUHMMYM A0 0,01 mr, 4Tobbl n3bexaTb
3arpssHeHNsA 1 NOBPEXAEHUS, UCNONb3Ys MUHLET € NNOCKUMU KoHLaMn B cooTBeTcTBUM ¢ UCO 15767,
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5.2.3 MowmeluaoT NpeasapuTenbHO B3BELEHHbIR (UnbTp B NPOG0OTGOPHUK U COEAUHSIIOT ero ¢ Haco-
coMm ansa otbopa npob.

M punmeyaHun e— [ns HEKOTOPLIX TUMOB NPOGOOTEOPHUKOB MOXET NOTpeboBaThCA MHON NOPSIAOK, HeO6XxoaAMMO
03HaAKOMWUTBCS C UHCTPYKLMEN MO KCnNyaTaumm.

5.2.4 Heobxogumo ybeanTbca, YTO KaXkabli 3arpy>KeHHbln NpobooTOOPHMK Gl NpoBEpeH Ha Hanuuue
yTeyek. UcnblTaHne Ha repMeTUIHOCTb UCNOML3YIOT B KAYeCTBE NMPOBEPOYHOIO UCMLITaHUSA Ha NPaBUIIbHOCTb
cbopku [11].

MpumevaHusn

1 BoO3HWKHOBEHWME yTEeUEK MOXET M3MEHNTb NPON3BOANTENBHOCTE NPO600TOOPHUKA, YTO TaKXKe NOBNUSIET HA OTKITUK
peHTreHoda3oBoro aHanmaa (PPA).

2 ﬂj‘lﬂ OUEHKN yTe4vekK nepesanycxa ,CIOCTYI'IHbI ABa ucnbliTaHUA Ha NrepmMeTUYHOCTb: UCNbITaHNE YTEYKN Ha YNCIo
yactuu, npoeeHHoe C NOMOLWbIo ONTUYECKOro cHeT4uka nnnu KOHAeHCaAUNOHHOIo cyeT4vuka 4actuy [1 1], n ncnblTaHve
yTeuek no nepenagy AaBneHus, BbINONHEHHOE C UCNONb30BaHMEM MUKpOMaHomeTpa [12].

5.2.5 MoakntovaoT NPpo6oOTOOPHUK U YCTaHaBMNNBAIOT CKOPOCTb pacxoia Ha 3HavyeHue, ykasaHHoe A4S
npobooTbopHUKa, B Npegenax + 2,5 %. MakcumanbHoe OTKIOHEHUe pacxoaa (Ao v nocne otbopa npob) He
DOmKHO npesbiwaTh 5 %.

5.2.6 [Onsa nepcoHanbHoro otéopa npob B paboveit 30He NPo6OOTOOPHUK NPUKPENnAOT K paboyemy B
npeaenax ero 30Hbl AblXaHWUA, HACOC NPUKPENIAIOT K PEMHIO UINW NOSICY U NOACOEANHSAIIOT €ro ANMMHHON rMbKo
Tpy6Kol k npo6ooT6opHUKY 6e3 yuiepba ansa komdopTa paboyero unu ero AeATeNnbHOCTU.

5.2.7 C kaxgoro ydacTtka, rge nposogunca otéop npob, HeobXxoauMo COXpaHUTb Kak MUHUMYM OZMH
Heuncnonb3oBaHHbIN huNbTp B NPo60oTOOPHUKE B Ka4ecTBe XO0CTOM Npobbl.

5.2.8 [na Havana oT6opa Npo6 HeobxoanMo BKNHOYUTL HACOC U 3ahUKCUpPoBaTL Bpems.

5.2.9 MuHumanbHoe BpeMs oT6opa Npob paccUuTbiBaloT, MPUHUMas BO BHAMAHWE Npeaen KonuyecT-
BEHHOro onpeaeneHus peHTreHoBckoro metoda ansa BKK (cm. 8.3) u pacxoa cuctemel o160pa npob, Tak 4Tobbl
MOXHO BbIN10 NEerko OLEeHNTb COOTBETCTBUE NpedenbHOMY 3HaYeHUIo NPotheCCUOHaNbHOro BO3AENCTBUSA.

MpumevaHusn

1 [ns KOMNNEKCHOro UCMbITaHWS MO BO3MOXHOCTU A0MKHaA ObiTh BbiDpaHa nonHas pabodvas cmeHa. AinutensHoe
Bpemsi oT60opa noBbIWaeT TOYHOCTb U3MepeHusi Bcex NpoBooTOOPHUKOB, B Cnyyvae ecnu dunbTp HE Neperpyxaercs.

2 Heobxogmmo cneanTs 3a TeMm, UTobbl PUNBTP He Bbin NeperpyxeH.

3 Mpwv ot6ope npob B yCrnoBuUsix NPUMEHEHNA C BbICOKOW M3MEHYMBOCTLIO MOTYT HabniogaTbes noTeHumarsnbHble
notepu npobul B npegenax npobooT6opHuKa, T. €. B NPOCTPaHCTBE MeXAy BXOAHbIM OTBepcTUeM Npo6ooTGopHMKA u
unbTpom [13]. Takme noTepu BU3yarbHO He 3aMeTHbI U HE MOTYT GbiThb OnpedeneHbl KONMYeCTBEHHO NPSIMbIM METOAOM HA
cdunbTpe.

5.2.10 B koHue oTOopa nNpob BBIKNHOYAT HACOC, 3anNnCbIBaOT BPEMS Y BBIYMUCISIOT MPOOOIKNTEMb-
HOCTb 0T6opa Npob. MpoBepsatoT 06beMHbIN pacxod ANst oTbopa Npob B COOTBETCTBUM C MyHKTOM 5.2.5.

5.2.11 [oKymeHTUpYOT BCto MHpopmaLmio 06 oT6ope npob. [ns nabopaTopHOro aHanusa Heob6xoaMmbl
cnegytowue gaHHele UM nHbopMaums:

a) Tvn npobooTBopHMKa, Ucnonbayemoro Ans otbopa npob;

b) Tun dounbTpa gns otbopa npob;

C) YHWKanbHbIA MOEHTUUKALMOHHBIA HOMEp Kaxaon Npobbl;

d) o6bem oTobpaHHOro Bo3ayxa;

e) vHcbopMaLms 0 NPOU3BOACTBEHHOM MPOLLecce, KOTOPbIA MOXET MOBMUATL Ha OLLEHKY pe3ynbTaToB.

5.2.12 B upeansHom cnyyae Heobxoaumo otobpate Npoby nbinu, npedcTaButenbHyto Ans paboyero
MecTa unu pabodeit AeATeNbHOCTU, AN TOro YTobbl 4aTh BO3MOXHOCTb aHaNUTUKY OLEHWUTb BO3MOXHbIE
MeLuatolme BrMsaHUA. B oTcyTcTBME MHOpMaLMmn o MaTeprnanax, y4acTBYHOLMX B NPON3BOACTBEHHOM NPo-
Liecce, CUMbHO 3arpyXeHHbI Npo6oi unbTpa unu Npoba oceBLUei NbIN MOTYT ABMSTLCS €€ Ka4YeCTBEHHbIM
NCTOYHMKOM. Takol Ka4eCTBEHHbIN aHann3 NpeaoCTaBNsAET NOMe3Hyo MHOpMaLnio A4S Bpavei no rurneHe
Tpyaa (Hanpumep, npu ot6ope Npob B HOBOM NMPOM3BOACTBEHHOM MpoLiecce Uiu B poLecce, rae MaTepuarnsl,
y4yacTBytoLue B NPOMU3BOACTBEHHOM AeATENBHOCTA, MOTYT U3MEHUTLCS).

5.3 TpaHcnopTupoBaHue

A3po30orbHble TpoBooTEOPHNKN CreayeT TPaHCNOPTMUPOBATL B BepTUKATbHOM NOMOXKeHUN, YTo6bl M36e-
aTb BO3MOXXHOIO OCaXAEHWA MbIN Ha unbTp 4ns Npobbl Bo3ayxa ¢ NblnectopHuka. B HekoTopbiX Npo6ooT-
BopHMKaxX ONA HaaeXHOW TPaHCMoPTUPOBKUA (BUNLTPOB MOXHO MCMONb3oBaTb kacceTbl. Mpu oKasaHuu
JaBreHns Ha MoBEPXHOCTb MNbINK, 0TOBPaHHONM Ha hUNLTP, 0CoBEeHHO BO BpeMs nepeHoca hunbTpa ns kacceTbl
nnu NpoBooTOOPHMKa, MOTrYT NPOU30ATH NoTepu Npobel. MoTepn NPoBbl MOTYT BO3HWUKHYTh, HANPUMER, eCIU
MOBEPXHOCTb CorpukacaeTcsl ¢ MUHLETOM, YMNOTHATENbHBIMA KOMbLAaMU WU kpaem npo6ooTGOpHUMKA.

8



FOCT P MCO 16258-1—2017

®dunbTpbl B Npouecce oT6opa Npobd MOryT NoayunTb Kako-nnmbo 3apsag u NpuTsaHyTb k cebe yactuubl. MoTepu
MblAV C NOBEPXHOCTM PUbTPaA UK B KAcceTe AO/MKHbI OblTb OTMEYEHbl B MPOTOKO/E UCTbITAHWUNA.

NMpumMmeuyaHne — OUILTP 3arpy3Koii 4o 4 Mransi pecnupadesibHON PPaKLUN MOXHO TPAHCMNOPTUPOBATL NOYTO-
BbIMU Cnyx6amMy 6e3 CyLleCTBEHHbIX MOTepb NP YC/I0BMU, YTO UCMO/b3YIOT COOTBETCTBYIOWME AepxaTenb GunbTpa u
KOHTelHep, NpegHa3HauYeHHbIV AN NpeAoTBpalleHns noBpexaeHunii [14].

6 MeToguka aHanmsa

6.1 O6opyaoBaHue nycTpoiicTea

6.1.1 Cuctema 4na peHTreHo(a30BOro aHaansa

[ns onpegeneHns Ncnonb3yeTcss PeHTTeHOBCKMI NOPOLLUKOBLIN ANchpakTOMETp C reomeTpuein oTpaxe-
HUA. Hambonee WMPOKO UCNONb3YHTCA AndpakTtomeTpbl Bparra—BpeHTaHo ¢ nonydokycupyloweli reomet-
pueli ¢ MegHON M Ko6anbTOBOW MULLEHbBIO.

6.1.2 Becobl

[na noAroToBKM rpagyvpoBOYHbLIX NMPO6 TPebyTCA MUKPOBECHI, CMOCOOHbIE B3BewmnBaTb = 1 Mr unu
6onee, B gnanasoHe ot 0 Ao 5 r. Mpu B3BeWMNBaHUN DUNBLTPOB HEOBXOAUM 3N1EKTPOCTATUYECKNA BO3AYXO-
ounCTUTEND.

6.1.3 leHepaTop NbiNU

Heo6xo04MMO yCTPOWCTBO A1 CO34aHMA U nogaepxaHus B aTtMoctepe ctaHfapTHOM nblan. MNpumep
Takoro yctpoiictBa npmeegeH Ha pucyHke 1[15]. OH M3roToBsieH 13 60POCUIMKATHOIO CTEK/a C KPbIWKOW U3
akpunoBOro cTekna. A3po30/b MblW TEHEPUPYIOT B BEPXHEN LWUAWHAPUYECKON kamepe, KpaTKOBPeMeHHO
BbIMyckas CXaTblii BO34YX, CoAepxalyumiica B HUWKHel kamepe. O6opyaoBaHve ans otéopa Nnpob f0/MKHO 6biTh
noAroToBsieHo B cooTBeTcTBuM € 5.2.1, 5.2.6 1 5.2.10. NMpo60OOTOOPHUKN yCTaHABNMBAKT B BEPXHEN YacTu
ycTpoiicTBa. UTobbl n3bexarb arnomepauum n B3aMMofeincTens 3apsafoB Mexay nbiiblo U PuabTPOM BHYTPY
aspo30/1bHOro NPo600THOPHMKA, PEKOMEHAYETCA 3a3eM/IMTb YCTPONCTBO.

1— akpwnoBasi CTeK/IsiHHAsA KPbILWKA; 2 — OTBEPCTUSA A/ LMK/IOHHOMO NPO600T60PHUKA; 3 — KOHYC B29/32 1 MydqiTOBOE COEAMHEHNE;
4 — vawa Ans npo6bl; 5 — 0TBEPCTUSA AMAMETPOM 1 MM; 6 — cXaTblii BO34yX Npnu6m3nTensHo npu 50 psi (344,738 kIMa)

PucyHok 1 — O6opyaoBaHuve A5 TeHepupoBaHNsi aapo30ns
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6.1.4 CraHpaapTHble MaTepuanbl

[nga rpagyvpoBkY He0BX0AUMO UCMONb30BaTb CTaHAAPTHLIN 06paseL NbINN ¢ U3BECTHOW CTENeHbIo Ync-
TOThI U KPUCTAINIMYHOCTU. B HaLMOHanbHOM MHCTUTYTe Hayku n TexHonorun CLUA (NIST) paspabotanu cTaH-
JapTHble aTanoHHble maTtepuanbl (SRM) ans sgeixaemoro keapua (cepua 1878) u ansa eabixaemoro
kpuctobanuta (cepus 1879). B pabote Cteiicu 1 ap. npuseaeHbl pasnuyHble CTaHAapTHbBIE MaTepuansl AN
aHanusa Keapua M UX pacyeTHble 3HauyeHua [16]. MaTtepuan, ucnonbsyemelil Ana rpagyvpoBku, AOSKeH
COOTBETCTBOBaTL pekoMeHAaUMsIM, ycTaHoBeHHbIM B UCO 24095.

6.1.5 PeareHTbl

[ns npamoro meToAa aHan1sa ¢ NoMoLLb hUnbTpoB peareHTbl 06bIYHO He TpebytoTcA.

6.1.6 KoppekTupoBka gpeitcpa MHTEHCUMBHOCTU U3Ny4YEeHUA NPOGLI

Ons koppekuum apeida B UHTEHCUBHOCTU U3NYYEHUS C TEYEHUEM BPEMEHU NPUMEHSIIOTCA ankoMUHUE-
Bble NAacTUHbI U1 APYroi NOAXOASALLMIA NPOYHBIA MaTepuan. HacTto Ncnonb3ayoTes NNacTUHBI OKCUaa anoMmn-
Hua, NIST SRM 1976b.

6.2 MpaBUMETpPUYECKU aHANU3 BAbIXaeMOM NbINU

MpuBeaeHHbI MeTOA aHanusa npeanosnaraeT, YTO rpaBUMETPUYECKUE U3MEPEHUs ANl BAbIXaeMoi
NbIAY NPOBOAAT Nepe aHan3oM npobbl BKK 1 gokyMeHTUpoBaHWeM aToro 3HauyeHusl. 3HauyeHus Macchbl Nbinuv
Ha punbTpe HeobXoAMMBI ANS OLLEHKU KayecTBa pe3ynbTaToB U BbISIBIIEHWUsI NOTEHLManbLHOM noTpebHocTu B
KoppeKumMmn n3-3a a¢pekToB NornoweHnus uanydeHus npoboit. Hekotopble MeToabl, yTBEPXKAEHHbIE B HALMO-
HanbHBIX CTaHAapTax, TpebyoT onpeaeneHus NPOLEHTHOTO coaepKaHus KBapLia B pecnupabenbHoli opakuum
neinuv. BasewusaHue nposoasT B cooTBeTcTBUM ¢ UCO 15767 .

6.3 PeHtreHodazoBbIN aHanu3

6.3.1 MNMapameTpbl ycTpoiicTBa

Mpubop gomkeH obecneynBaTb ONTUMasbHbIE YCIIOBUS 47151 UHTEHCUBHOCTU, @ He ANs paspeluatowen
cnocobHocTu. B ngeane BxogHble Wenu v Mmacka AomkHbI ObITb pa3paboTaHbl Tak, YTo6bl N03BONUTL 0BNy4nTH
60MbWMHCTBO pUNbTPoB ¢ Npobamu. Hanpumep, LenecoobpasHo yCTaHOBUTL BXOAHbIE LEenu, CrnocobHble
obnyyaTe 18 MM nnowaam npobbl. PekomeHgoBaHO UCNOMb30BaTh TPYOKM C LUMPOKUM POKYCOM, Tak Kak OHW
pacnpegenstoT 6oMbilune eAnHALLI NOTOKA Ha Nnowwaab NPobbl hunbTpa. B 0CHOBHOM UCNONb3YIOT MOLLHOCTD,
paBHyto No MeHbLuen mepe 1,6 KBT, xoTs 6onee BbICOKWE 3HaYEHNA Aat0T NyyLlylo YyBCTBUTENbHOCTL. [Mpume-
pbl MIHCTPYMEHTanbHbLIX MapaMeTpoB NpuBedeHbl B NPUNOXKeHUN A.

6.3.2 NapameTpbl CKAHUPOBAHUA

MapameTpbl ckaHMPOBaHUA [OSMKHBI BbITb OMTUMW3UPOBAHLI ANS AOCTWKEHUA MUHUMANbLHOW UHCTPY-
MeHTanbHON NPeL3MOHHOCTU, paBHO 4 %, Npu aHanuae Npobbl ¢ Maccoli BKK, 6nnskoii kM3IMB. 3To gocTura-
eTCA 3a cYeT U3MEeHeHUs napaMmeTpoB M3MepeHus (BpeMA cyeTa U pasmep Luara) 40 TOYKW, B KOTOPOWU
AanbHelwee yny4yleHue NpeLmsnoHHOCTU BO3MOXHO NULb NPy UsmMepeHumn hunbTpa ¢ U3BECTHON Maccoi
BKK. O6bI4HO NCMONb3YHOT Macchbl, paBHbIe NPeaeibHOMY U NMONOBUHHOMY 3HaUYEeHWUIo BO34eCTBUS Ha paboyem
MecTe. Mpoussoguteny NpeaocTaBnsitloT MHOXXECTBO NPUBOPOB ¢ pa3HbIM NPOrpaMMHbLIM obecneyeHuem, u
OHWMOTYT UMeTb pasHble noaxoabl Ans coopa gaHHbIX. Kak npasuno, Bokpyr kaxaoro POA oTpaxeHus cobupa-
0T AaHHbIE B AMana3soHe 2° 20, XOTs HeKOTOpble NporpamMmmbl st KONMMYECTBEHHOM OLIeHKM MOTYT noTpeboBaTtb
60nblwuni AManasoH ckaHnpoBaHus. MNpumMepsl NapameTpoB cbopa AaHHbLIX NPUBEAEHb! B NPUIioXeHun B.

6.4 MpagyupoBouHasi KpuBas

Mpoueaypa rpagyvpoBKX 3aknovaeTcsl B MOArOTOBKE UCTbITaTeNbHbIX (hUNbTPOB ANs rpagyyupoBKA,
3arpy>xeHHbIx usBectHbIM konuyectsoM BKK, 1 yctaHoBNEeHWM 3aBUCMMOCTN 3Ha4EHUS UHTEHCUBHOCTU MUKA OT
Macchl cTaHgapTHoro obpasua BKK. IMNbinb gormkHa oTkNaabiBaTbes Ha hunbTpax hakTU4ecku TakMM XXe Crnoco-
60Mm, kak 1 B npobe aHanuTa, nony4YeHHon Npu ot6ope nNpob asposonsa BKK B kamepe reHepupoBaHus o6nakos
MnbIfK, ¢ UCNOMNb30BaHWEM TOTO e 0bopyaoBaHus, kak npuBeaeHo B 5.2.1—5.2.6 n 5.2.10. O6bem oceBLiero
BKK onpeaensioT nepea v nocrie B3BeLWMBaHWSA, C MOMNPaBKO Ha CTeNeHb KpUCTanIMYHOCTU 3TaNloHHOro MaTte-
pvana, Ucnosnb3yeMoro Asisl 3arpysku counbTpoB AN rpagyvpoBku. Mpu 3arpyske TOHKUM CROeM A0 KpuTudec-
KOro 3HadyeHus macchl Nbinu (npunoxeHne C) MHTEHCUBHOCTbL PEHTreHOBCKOW Audpakunn npeacrasnsaeT
€060 NIHEHY0 3aBUCMMOCTb OT Macchbl, PUCYTCTBYIOLEN Ha hunbTpe B 30He 06nyYeHus, nagatowero nyyka
peHTreHoBcKoro usnyyeHust. MNpu 6onbLwoN 3arpy3ske NOrfoLeHne PeHTreHOBCKOTO U3NyYeHUs HeMb3a cuntaTb
npeHebpexxumo Maroi BeMMYMHON, U B TakUX cnyvaax TpebyeTca cneunansHasa koppekums (npunoxerue C).

MoapobHas npouedypa NOCTPOEHUS rPaAyMPOBOYHBIX KPUBLIX MpuBedeHa B cneaylowmx pasgenax.
PykoBoAcTBO Ans rpalyMpoBKuU NpuseaeHo B [2].
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6.4.1 ToToBAT, MO KpaiHel Mepe, 12 unbTPOB U ewe 3 duUnNbTPa, KoTopkle ByAyT UCMOML30BaHbI B
kayecTBe nabopaTopHbIX XOMOCTBIX NPOO, M3 OAHOW NapTUKW, MNPOMapKUPOBAHHBLIX COOTBETCTBYHOLLUM
obpasom.

6.4.2 B cooTtBeTcTBUMN ¢ MICO 15767 npoBepsoT pUnbTPLI U B3BELLUBAIOT UX C TOYHOCTLIO A0 0,001 Mr.
Heobxogumo ybeantbes, 4To TpU NocneaoBaTeNbHbIX B3BELWMBAHUSI OQHOMO 1 TOro XXe (hunbTpa HaxoaaTcs B
npegenax 15 Mkr (1c). Ana nonukap6oHaTHOro 1 cepebpsiHoro unbTPoB HeobxoauMo yoeanTbes, UTo TpK
nocrnegoBaTesbHbIX B3BELUMBaHUA HaxoaaTcs B npedenax 3 Mkr (1o).

MpumevyaHnune—Dbonbwon BKkNag B HeEONPEAENeHHOCTb rPadyvpoBKM BHOCUT TOYHOCTb B3BELUMBAHUS
cunbrpos [1].

6.4.3 OBopynosaHue, UCMOMb3yeMoe Af1s MONYyYeHUs1 a3p030NbHON MbInn (PUCYHOK 1), AOMKHO BbITb
pasMeLLeHO B BLITSXKHOM Lkady AN npeAoTBpalleHns nioboro noTeHunansHoro BosaeincTeums.

6.4.4 MomelyatoT NpeaBapuUTenbHO B3BELLEHHBIA UnbTP B MPobooT6OPHMK, KoTopbI 6yaeT Ucnonb-
30BaH Ansa otéopa npob.

6.4.5 MoacoeanHaoT Npo6ooT6OPHMK ¢ HAacocoM ans oTbopa npob. Hacoc 0bbIMHO pacnonaraloT Ha
HEeKOTOPOM OTAANEHUN 0T 06OPYAOBaHNSA U coeQUHADT TPYBKOI ¢ NpobooTOOPHUKOM.

6.4.6 MeHepupyOT a3p030SibHbIE YacTULLbl CTaHAAPTHOW NIV BHYTPU 060pyaoBaHUA U oTGUpatoT Npo-
6bl NbINW 418 NONYYEHUS rpagynpoBOYHbIX (OUNBLTPOB, 3arpyXXeHHbIX B Npegenax MUHUManbHOro ananasoHa,
npubnusuntensHo 0,1- unu 2-kpatHoro 3HaveHus M3MNB, gns npobel, oTobpaHHOK 3a nepuoa oTbopa Npob,
06bI4YHO UCMONb3yeMbli Ha paboyem MecTe:

oM mun
1000
x KoaghchuyueHm 3agpysku 2

BepxHuti npeden = 318, M—i - pacxod, - 8pems ombopa rpob, MUH x
M

M

oM mur
1000
x KoaghpuyueHm 3aspysku 0,1

Huxnuli npeden = M3r18B, M—i - pacxod, - 8pemst ombopa npob, MUH x @
M

MpumevaHusn

1 dunbTpbl ¢ Hebonbwon maccon BKK (MeHee 50 MKr) TpyAHO NOArOTOBUTL C BbICOKOW NPEUN3NOHHOCTBIO W TOY-
HOCTbIO.

2 O6paTtuTe BHUMaHWE: He crielyeT co3faBaTth M30bITOK AaBNeHWs B CTEKISIHHOW Kamepe.

6.4.7 ToBTOPHO B3BELUMBAIOT rPagyMpoBoYHble PUNbTPLI 1 NabopaTtopHble xonocTele Npobel. Maccy
3TafloHHOro Matepuana, oceBllero Ha hunbTpe My, BbIMMCNAIT Kak pasHOCTbL Beca A0 W nocne oTbopa
Mpob, CKOPPEKTUPOBaHHYIO C y4eTOoM cTabunbHOCTU BaBeLMBaHUsi. KoppekTUpoBKa oCcyLecTBAAETCS NyTeM
BbIYMTAHUS UBMEHEHWS CPeAHE N MacChl XOMOCTOM MPOoBbl U3 M3MEeHeHNst Macchl akTUBHBIX Npo6 (MCO 15767).

6.4.8 3HaueHue maccel BKK, ocesluero Ha punbTpe My g, BEIMUCISAIOT 3 MacChl 3TaNOHHOMo MaTepu-
ana Mg, NoNy4eHHOro NyTeM B3BELLNBaHUA, C Y4ETOM CTENEHN KPUCTANNYHOCTU X, , N0 hopmyne

Mgos = Mgy Xau - (3)
6.4.9 YcTaHaBnueawT noodepedHO Kaxabln hunbTp B AMpakTOMETp U U3MEpPSIoT MHTEHCUBHOCTb
Andpakumm no Tpem caMmbiM YeTkM oTpaxkeHusM BKK Ha rpagyvpoBoydHbIX hunbTpax.
6.4.10 lNepuoanvecKkm N3MepstoT UHTEHCUBHOCTb PEHTIEHOBCKOrO U3NyYeHWUs Ans BBEASHNA KOPPeKTU-
POBKM Ha Apelid, Yepes Kaxayto ceputo Npob.
6.4.11 CpeaHee 3HavyeHWe Nnowaam nnmka NHTEHCUBHOCTU OTPaXkeHus Npobbl Iﬁ, , U3MepeHHoe aN1A BBe-

[AEHWS KOPPEKTUPOBKU Ha Apeidp, AomkHO BbiTb 3anMcaHo 1 nosaHee UCMNOMb3OBaHO AN BBeAeHUs 3TON
KOPPEKTUPOBKN.

6.4.12 Ecnvmacca neinu, ocesluein Ha hunbTpe, NpeBbiluaeT KpUTUYECKYH MacCy, TO U3MEPSIOT UHTEH-
CUBHOCTb OTpaXeHus oT cTaHgapTHoro obpasua, BelbpaHHOro Ans Koppekumn NorfoWeHNns, ¢ 3arpyKeHHom
npo6oii n 6e3 npobkl (NpunoxeHue C).

6.4.13 Vcrnonb3ys 3Ha4yeHUWe WHTEHCUMBHOCTU KaxOoro oTpaeHusl (CKOPPeKTUPOBaHHOIO B criyyae
nornoLeHns, npu HeobxoanMMocTn), NPOBOAST MTUHAIO TPEHAA U3 OTHOLUEHUS MeXay OTBETHLIM CUrHAMIOM 1
maccoi BKK Ha 3arpyxeHHoM punbTpe. OCHOBHOE MpeanonoxeHne Ans nNocTpoeHnst KPUBOI COCTOUT B TOM,
YTO rpagynpoBoYHas OyHKLMS NMHENHa, NO3TOMY A0MKHbI BbITb ONpeAeneHsbl HAKIMOH U OTPEe30oK, OTCeKaeMbli
3TOW NPSIMOI NUHWeN oT ocn [2].
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MpumeuaHuns

1 lNMpoBogAT NUHKMIO TPEHAA Yepes HyrMb Ha NepeceveHnn 0Cen KOOPANHAT UITM NCNONb3YIOT B3BELLEHHYIO perpec-
CMIO ANs AOCTMXKEHUSI HEOOXOAUMOM NMPELM3NOHHOCTU nogcyeta. Ecnu pesynbtathl SIBNAOTCS BOCNPOU3BOAUMBIMU,
Hanpumep npu NpoBepkKe kBanudukaumum unv npu pabore co ctaHgapTHLIMK NPo6amMK, To MOXET ObiTb NPUMEHEHa perpec-
CUs1 C OTCEKAEMbIMM Ha OCSIX OTPE3KaMM.

2 anI‘-IVIHbI NnosiBIIeHUA OTpe3Ka, OTITIMYHOIO OT HyInA, 3aKrniyalTcq B TOM, YTO MHCprMGHTaHbeIe napameTpbl HE
ponyckaioT obnyyeHusi uenoun npobel, a Takke NporpammHoe obecneveHne No CONOCTaBNEeHUIO NMUKOB MOXET BblAaBaTb
HEXapaKTepHOE CMELLLEHUE MTUKOB.

6.5 O6bpaboTka npoObl

O6bluHO Nepe aHanu3oMm He TpebyeTcst npoBoauTb 06paboTky Npobbl. MNpu HeobxoanMMocCTH yaaneHus
HEKOTOPbIX OPraHUYECKUX U FTMHUCTBIX KOMMOHEHTOB cepebpaHblid hunbTp ¢ Npo6oit HarpeeatoT B Neyn npu
600 °C. HarpeBaHue nbiniv Ha cepebpsaHoM hunbTpe U3MEHUT NonoxeHue °26 U MHTEHCUBHOCTb OTPaXKeHUs
cepebpa, KOTOPYIO UCTIONb3YHOT A1 KOPPEKTUPOBKM MOTIIOLLEHNS.

6.6 AHanus npo6bl

6.6.1 CneayeTt NpoBOAMTbL KaUeCTBEHHbIA aHanNu3 No KpanHen mepe oaHoN Npobbl U3 Kaxkaon pabouen
30HbI UM OT KaXKA0r0 NPON3BOACTBEHHOTO AIeNCTBIS C LIESbIO BbIIBNEHUA NG BIX BO3MOKHBIX MeLLatoLLUX BN~
AHUA. CnegyeT 06paTUTb BHUMaHUe, UTo Npobbl UMEIOT pasHbIii MUHepanbHbI cocTas. Hanpumep, kKameHLwn-
Ku B ogHOM paboyeit 30He MoryT paboTaTb HaZ pasfIMYHbLIMUA KAMHAMMU.

6.6.2 [1na konMuecTBEHHOro aHanMsa CKaHUPYIOT Kak MUHUMYM Tpu Haubonblnx otpaxeHus BKK ot
Kakaon npobbl 1 0606LLal0T MHTErPUPOBaHHYIO 06IaCTb AN KaXA0ro OTpaXeHUs.

6.6.3 lNepuoguuecku, yepes cepuio NPob, U3MEPSIOT PEHTreHOBCKOE U3NyYeHue Anst BBeAeHUs Koppek-
TUPOBKU Ha Apeind.

6.6.4 Ecnu macca nbinu, ocesllen Ha hunbTpe, NpesbilaeT KpUTUYECKY0 Maccy, TO USMEPSIOT UHTEH-
CUBHOCTb OTpaXKeHus OT cTaHAapTHoro obpasua, BeibpaHHOro Ans KOppeKUMn NorfoweHus, ¢ 3arpy>XeHHomn
npo6oit n 6e3 npobhl (npunoxenne C).

7 lMpoBeneHne BblYUCTIEHUN

7.1 T'paBUMETPUYECKU aHaNU3
Maccy nbinn Ha cunbTpe My, BLIMUCNAIOT No hopmyne

M dust (Maﬂer sampling — Mﬁlter) - AM blanks » 4)

— Macca punbTpa neped oT6opom Npoos;
— macca unbTpa nocne otéopa npob;

rae My,
Maftersamp/ing
AM pjanks — CPEAHEE U3MEHeHWe Beca XONMOCTON Npobbl Mexay 3HavyeHnamm AM,,

an
pa npob, BblMMCIsieMOe No hopmyrie
AM M

blank — Mplanks after —

« 80 1 nocne ot6o-

M

blanks before® (5)
7.2 PeHTreHoda3oBbIA aHanus3

7.2.1 BbMucnsoT Nnowaib nika MHTEHCUBHOCTU I~ ¢ Kaxkaoro oTpaxeHns POA ana BKK, nsmepenHo-
ro B npobe. omkHbl 6bITb NocnegoBaTeNbHO BbiGpaHbl POHOBLIE MO3ULIMA N B HAX HE AOMMKHbI NPOABNATLCA
MeLlatoLlme BMsaHUS.

7.2.2 KoppeKTupyloT MHTEHCUBHOCTL MMolaan kaxaoro otpaxeHus POA ana BKK .. ans apeida
WHTEHCMBHOCTW OT NepBoHavarbHON rpadyupoBku no chopmyne

- 0
Incs = Ircs Um!y), (6)
rae I, — cpeaHas nnowaas UHTEHCUBHOCTU OTPaXKeHUs KOHTPOIS, B3ATOTO B ieHb aHanunsa npob;

II(\)A — cpegHada nnowanb Nka MHTEHCUBHOCTU OTPaXXeHUA KOHTPONA, ecnn rpadynpoBoYHble CTaHOapThl

6blnn BNepBble N3MepPeHbI;
I og» — VHTEHCUBHOCTL Niolaan otTpaxeHus BKK 8 npobe ¢ BBeigH/EM KOPPEKTUPOBKN Ha apeid UHTeH-
CMBHOCTUN TPYOBKM.
7.2.3 Ecnu macca nbinu, oceBllen Ha counbTpe, NpeBbillaeT KpUTUHECKY0 Maccy, TO U3MEPSIOT NHTEH-
CMBHOCTb OTPaXeHusi 0T 3TanoHHOro MaTepuana, BbiIbpaHHOro s KOPPEKLUM NOrMOLLEHUS, C 3arpy>XeHHOn
npo6oit n 6e3 npobbl (Npunoxerue C).
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7.2.4 OCHOBHbIM UCTOUHUKOM OLUMGKM NPpY aHanu3e IBNSieTCA Hannuue KpUCTansiM4ecknx CoeauHeHnin,
Y KOTOPbIX COBNagaloT HEKOTOPbIE OTPAXKEHUS! (UM OHKU OYeHb BNK3KK) kKBapLa unu kpuctobanuTa. Hanpumep,
Hanuuue B Npobe cunukata kanbuma, GUOTUTa, MOHTMOPUIIIIOHUTA, KaOSIMHUTA, MYCKOBUTa UMW BONNACTOHWU-
Ta. MNoapobHbI nepeveHb MeLatowmx coeanHeHui npuseaeH B UCO 24095.

7.2.5 O6blMHO MAaeHTUDUKAUMA KPUCTANNMYECKUX KOMMOHEHTOB B MNblfIN B CUMbHO 3arpyXeHHOM
dunbTpe No3BonsAeT OoUEHUTb HanuMuue Mellawuiero BnusHuA. Mogenu B nporpamMMHOM obecnedveHun,
UCMONb3yeMOM B PEHTTEHOBCKOM AN pakLmu, MO3BONAIOT ONpeaenuTb, CoBNaaatoT MU Npodnnu oTpaxkeHHbIX
BOMH MOAenn Kakoro-nnmbo KpUCTaniMiyeckoro KOMMOHEHTa C OTpaKeHUMEeM W3MEepAeMoro BellecTBa,
onpeaenaemoro Npn aHanuse.

7.2.6 OTHOLWEHNE NHTEHCUBHOCTU U3MEPEHHbBIX OTPaXXeHWUIA OTHOCUTENbHO OCHOBHOIO OTPaXKeHUs ANs
KBapua nunm kpuctobanura AomkHO GbITb COM3MEPUMO C NOJTyYEHHBIMU B rpafyvpoBOYHbIX Npobax. 3To 0THO-
LWeHue, BbIpaXeHHoe B NPoLeHTax OTHOCUTENBHO CaAMOTO MHTEHCUBHOMO OTPaXeHUs, MoXeT BbITb UCNonb3o-
BaHO, 4YTOGLI NOATBEPAUTL HaNUuMe Mellalollero BnusiHus. B kauecTBe NepBUYHON OUEHKN MOTYT BbiTb
NCNonb3oBaHbl AaHHbIe, KOTOopble onybnunkosaHebl B MexxayHapoaHOM KoMuTeTe Mo ANt pakuUOHHBIM AaHHbBIM
(ICDD). BblunucneHHble B nabopatopuv OTHOLUEHWUS! U UCMONb30OBaHWE aBTOMAaTUYECKUX BXOAHBLIX Lienen
PEeHTreHOBCKOro andpakToMeTpa MO3BOMSAT MONYYATb OTHOCUTENbHble koacduumeHTl, KoTopble 6yayT
HeMHOTo oTnnYaTbesl OT ony6nuMKoBaHHbIX. Hanuune melaiollero BNUSHUA MOXET Takke OblTb onpeaeneHo
npyu oueHKe UHTEHCUBHOCTU KaXaoro U3MepeHusi ¢ OTHOCUTENIbHOW BEMTMYMHON HaKNoHa rpagyMpoBOYHON
NUHWK TpeHaa ANA U3MEPEHHbIX OTPaXKEHUA.

MpumevaHusn

1 PasHuuy 6onee 10 % n 15 % 3HaveHus NNOLWaAM NUKa CHMTAIOT 3HAYUTENBHOWN.

2 [Mpu nony4eHUn 3Ha4eHNIN OTPaXKEeHUIA, KOTOPbIE He COrNacyloTcsl C APYIMMU OTPaXEHUAMU, UIU €CINU U3MEPEH-
HO€ 3Ha4YeHUe ABNAETCA CNMLWKOM HU3KUM, aHANUTUK JOSKEH NPOBEPUTL 3HAYEHUS, NMOSyYeHHbIe C NOMOLLbIO Npubopa
C nporpamMmHbIM o6ecneveHnem, KoTopoe oTobpaxkaeT pe3ynbTaThl CKAHUPOBAHWUSI.

7.2.7 KonuyecTBeHHbIA pe3ynbTaT BbIMUCAAIOT Mo Hanbonee MHTEHCUBHLIM PEHTTEHOBCKUM OTpaXxe-
HusM BKK, y koTOpbIX OTCYTCTBYeT MellatoLlee BIMsiHAE, B COOTBETCTBUM C rPadyMpoBOYHON byHKUMEN No
dopmyne

Ipcs-=a+ b Mg, )

rae Ipqg- — CKOPPeKTUPOBaHHAasA UHTEHCUBHOCTL oTpaxeHnsa BKK;
a — 0Tpe30kK, oTCeKaeMbln rpadynpoBoYHON hyHKUMER, Ha OcU opauHaT;
b — HaKMoH rpagynpoBOYHON OYHKLMK;
Mgcs — macca BKK B npo6e.
7.3 KoHueHTpauusa BKK
7.3.1 BbuucnsioT o6beM Vg kaxagol npobel Bosayxa 1 cpeaHee 3HauYeHne U3MepeHHOoro pacxoaa Bo
Bpemsi oT6opa npob 1 Bpems oTbopa.
" 7.3.2 BbluucnaoT koHueHTpauunio BKK Cp.g kak oTHolleHWe Macchl Mo K 06bemy Bosayxa Vg no
opmyne

_M
Cros ==, ®)
s

7.3.3 BbluucnsitoT koHUeHTpauuto BKK nyTem cnoxeHus KoHLeHTpauui Bcex CyLLeCTBYIOWNX KpucTan-
NNYECKUX COCTOSIHUIM BelliecTBa.

8 Pa6oume xapakTepuCcTUKK

8.1 Npepen o6HapyxeHun

8.1.1 lMpeaen obHapyxeHWst ANSA KXKO0T0 PEHTIeHOBCKOro OTpadKeHWUs C TOYKU 3pEHUA MaccChl, U3MepeH-
HOW Ha bUNbTPe, 3aBUCUT OT TUNa YCTPOUCTBA, ero paboynx napaMeTpos, APYrux KOMMOHEHTOB B Npobe u
cdoHa oT hunbTpa AN aHanusa.

8.1.2 Ncnonb3oBaHme NOBTOPHLIX U3MEPEHMIA XONOCThIX h1IbTPOB ANS onpeaeneHns npegena obHa-
PYXXEHWS He faeT yAoBNeTBOPUTENbHOW OLEHKM, MOTOMY YTO MaTpuLa MacknpyeT WwyM oT ounbTpa npuaHanu-
3e MHOMMX peanbHblX Npo6. MoaTomMy MPUMEHUTENbHO K AAaHHOW MeToauke pekomeHayeTcs mpoueaypa
BbIYMCMEHUA cpeaHEeKBaaApaTUYECKOro OTKIMOHEHUS YPOBHSI (hOHa B COOTBETCTBYIOLEM AnanasoHe CKaHUpo-
BaHuWs, U, Taknm obpasom, npeaen obHapyxeHus onpegenstoT no opmyne

RAZS'GRS,
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rae R, — ypoBeHb 0TpaXkeHusi BellecTsa, onpeaerisieMoro npyu aHanumse;
Org — CPeAHee kBaapaTUYHOE OTKIOHEHE YPOBHS ¢oHa.
TunuyHble npeaernbl obHapyXeHUa UcnbiTyeMbix Npob Ans rpagyupoBkY, cogepXallmx YACTbIA KBapL,
ONA KaXA0ro U3MEepAEMOro oTpaXeHUs PEHTIeHOBCKUX Nydel OT U3NyYeHuss Meaun npueedeHbl B NpuUIioxe-
Hun D.

MpwumedaHne—lpoba ana onpegeneHns npegena oGHapPYXeHUS MOXET TaKkke NPUMEHATLCS, Korga npegen
oGHapyxeHusi NpoeepsioT fo6GaBKol K aHanNM3MpyeMomy punsTpy Macchl aHanuTa, KOTopbii He HabniogaeTcs Npu cKkaHu-
pOBaHUU, UNW 3arpy3KoV TUMUYHOTO KONUYECTBa OnpeaenseMon marpuubl (Hanpumep, 200—500 mkr kanbuuTa), korga
BOCTYNHbI YncThie 06pasubl MaTpuubl, CBOGOAHLIE OT 3arPSI3HEHUS] KDEMHUEM.

8.2 MuHuManbHOe onpegenseMoe 3HaueHue

K pabounm xapakTepucTUKaM Takke OTHOCAT MUHUMarbLHO onpeaensaemoe 3HaveHue, onpeaenaemoe
ANA KaXA0ro oTpaXkeHUs1 PEHTreHOBCKUX Ny4eit C TOUKK 3peHust macckl BKK, namepeHHon Ha ounbTpe, B COOT-
BeTcTBUM ¢ [4]. MUHUManbHOe onpeaensemMoe 3HauyeHUe BLIYUCTISIIOT C UCMOSb3OBaAHNEM TeX XKe AaHHbIX
rpagyvpoBKU, YTO U ANS CEPUIRHOIO aHanuaa.

8.3 Mpeaen konuyecTBeHHOro onpepeneHus

TpaguunoHHo npegenkonuiecTteeHHoro onpeaeneHna ycraHaBnmeatoT yMHOXXEHUEM cpeaHero ksagpa-
TUYHOIo CTaHAapPTHOro OTKIOHEeHUA M3MepeHI/II7I, nony4yeHHoro nytem nsmepeHua CbOHa XONocCTbIX d)MﬂprOB,
Ha 10. MNpwn 3TOM HanNUune MewarLWero BANSHUSA KPUCTaNIM4eckMx KOMMOHEHTOB MOXeT MOBLICUTL npegen
Konn4yeCcTBEHHOro onpeaeneHna Ana sewecTs, onpeaendeMbiX Npyn aHanuse.

MpumevaHunn

1 MNpepaen KoNU4YECTBEHHOIO onpeaeneHNns MOXeT Takke ObiTb OrpaHNYeH UHCTPYMEHTaNbHbIMU hakTopamm, NOTo-
My 4TO Maccbl, aHanU3npyemble Ha PuUnbTpax, Koraa usMepeHuss NpoeoanT Npu 3HaveHun M3MMB, pagHom 0,1, 6GNKM3kK Kk
npeaeny obHapyxeHuUs Anst HEKOTOPbIX PEHTFEHOBCKMX OTPaXeHui Npob nNpu mcnonb3oBaHMM HEGONBLWOrO YPOBHA Pacxo-
na (menee 4 am3/muH). Takke 3TO MOXKET NOBLICUTL NPEAEN KONMYECTBEHHOIO ONPeeNeHNs HE3aBNCUMO OT TPAAVLINOH-
HbIX OLIEHOK.

2 B eBponenckux cTpaHax ctaHaapT [5] yctaHaBnuBaeT MakCUMarnbHyI0 paspelweHHyio HeonpeaeneHHOCTb ans
oTbopa npob 1 aHanusa Npy namepeHnsx B 06nacTv NPOMbI LLINEHHON rIMrneHbl Tpyaa B npeaenax+ 50 % B ananasoHe name-
penun ot 0,1 go 0,5 NAK v B npegenax + 30 % B ananasone namepenun ot 0,5 go 2 NAK. B CLUA HaunoHanbHbI MHCTUTYT
oxpanbl Tpyga (NIOSH) yctaHaBnvBaeT paclumpeHHoe Tpe6oBaHue K TOUHOCTH £ 25 %, cmelleHune npy 3Tom ansa nabopa-
TOPHBIX METOAOB He AomkHO NpeBbiwaTh 10 % [17]. Jllo6oe namepeHne ¢ oLeHEHHON paclWMPEHHON HEONPEAENEeHHOCTBIO
ansi otbopa npob u aHanuaa, npeebiwaiowen 50 %, criegyeT paccmaTpyBaTth Kak UsMepeHue, KOTOpoe He NoaxoauT Ans
KaKux-nnbo uenew, B COOTBETCTBUM C [5].

8.4 HeonpepeneHHocTb

MeTog Ans oueHkn HeonpeaeneHHocTn nsMmeperus BKK npusegeH 8 UCO 24095. B npunoxeHuu E
npuBedeH rpaduk, oTpaxatoLlmii ypaBHeHne 3aBUCMMOCTM OTHOLLEHUS Mexay o6beauHeHHbBIMKU Heonpeae-
neHHocTsIMK oT6opa nNpob 1 aHanusa NpPU U3MepPeHUn rpagynupoBOYHBIX NPo6. BblMUCNEHUA NPUBOAAT K
NMPOLEHTHOMY 3Ha4eHUo paclUMPEHHOW HeonpeaerieHHOCTU Ans U3MEePEeHHON Maccbl B aHanUTU4eckom
AvnanasoHe ot 20 go 300 mkr.

8.5 Pasnuuusa mexay npo6ooT6opHUKamMu

8.5.1 Mpob0ooT6OPHMKA NO3BONAT OTOMPaTb 3HAUMTENBHO OTNINYAOLWMECH Macchl MaTepuana npu
oT6ope 0QHOTO 1 TOT0 XKe a3p030.s, XOTA 6OMbLUNMHCTBO U3 HMX pa3paboTaHo B COOTBETCTBUN C orpeaeneHnem
pecnupabenbHoi cpakumn cornacHo MCO 7708. Hu ogmH gocTynHblA NpobooTbopHUK pecnpabensHon
dpakunm He uMeeT pabounx XapakTepUCTUK, KOTopble uaeanbHO COOTBETCTBYIOT KPUBOW OCaKAEHUS, Y
BCMeACTBME 3TOMO YacTO BO3HMKAT pasfivums Mexay oTobpaHHbBIMU MaccaMun BAbIXaeMOW MNblfn, KOTopble
BINUAIOT Ha pesyribTaT, NONyYeHHbI C MOMOLLLIO PEHTIEHOBCKOM AUdpaKkLmK.

8.5.2 B npunoxeHun F npuBeaeHo cpaBHeHWe paboumx XxapakKTEpUCTUK, YUnTbIBaeMbIX Npu Belibope
Npo600TBOPHMKOB, UCNOMb3YEeMbIX 4118 U3MEPEHMUIA BObIXaeMOTo KpucTannmyeckoro kpemHus 8 2010.

8.6 Pasnuuua B nogxoaax Kk aHanusy

8.6.1 MpuUMeHsItOT paznuyHble anbTepHaTUBHLIE aHanUTUYecke npoueaypel Ans TOro, YTo6bl U3BeYb
Mblflb ¢ bUNbTPa N NepemMecTUTb ee Ha Apyron dunbTp Ans aHanmnaa (cM. MCO 16258-2). Takoi noaxon
NCNONb3YHOT NPY NPUMEHEHUN NPOBOOTOOPHNKOB ¢ GonbLIMM AvameTpoM dunbTpa (6onee 25 Mm) nnu Koraa
npo6ooTOOPHON cpeaoit ABNAETCA NeHa, U HasbiBalT ero KOCBeHHbLIM MeToAoM aHanusa. Mpu aTom Mexay
MeToAaMu CYLLECTBYHOT pasnuyns B cnocobax rpagyvposky npnbopa, Takke HeoBXo4MMO y4UTbIBATb BO3MOX-
HOCTb NoTepu NPobbl BO BpeMs M3BNEYeHNUs NI 13 Bo3ayLWHoro punbtpa. OgHako npu 0coboil 0cTopoKHOC-
TU pasnuuna Mexay noaxoaamMu K aHanmnay cTaHOBSITCS HecyLeCTBEHHbIMU.
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8.6.2 Y npsaAMOro Unu KOCBEHHOro Metoga aHanusa He CyLIecTBYeT HUKaKoro BHOro npenmyllectsa.
Ecnu B kauecTBe cunbTpa 4nsa otéopa npob Bo3ayxa McnonbayoT hunbTpbl 13 MBX n cyllecTeyeT rpagyupo-
BOYHas 3aBMCUMOCTb, XapakTepHas AN KOCBEHHOro aHanumsa, To AN MpoBepku pesynbTaToB MOXHO
ncrnonb3oBaTb MeToauKy, NpreeaeHHyto B MCO 16258-2.

9 MMpoTokon ucnbiTaHWK

MpoTokon UCMbITaHWI QOMMKeH coaepXaTb, Mo KpaHen Mepe, criedytoLyto uHdopmauuio (MCO 24095):

a) geTtanuncnonb3yeMoro MeToaa B COOTBETCTBUN C HACTOSALL UM CTaHAapPTOM;

b) Bcto nHdpopmaumio, HeobxogUMyto 4N NONHON UAeHTUbUKaL M Npobel;

C) cocTosiHMe cpedbl Ans otbopa npod, Hanpumep noBpexaeHusl, U3bbITOYHas 3arpyska v nobas
oCTaToYHas Mblflb B @MKOCTW A518 TPAHCNOPTUPOBAHNS;

d) cTaHgapT nblnu, MCNonb3yeMblid 415 rpagyvpoBKM;

e) maccy BellecTBa, onpeaensaemoro rnpu aHanunse, B MUKporpaMmmax;

f) npeanonaraemyio paclMpeHHyo HeonpeaeneHHoCTb;

g) npeaen obHapyXeHns Unu npeaen KonMYecTBEHHOro onpeaeneHus;

h) ®NO aHanuTuka;

i) HassaHWe nagpec nabopartopun;

j) noanuce pykosoaunTens nabopaTopun NN ApYroro OTBETCTBEHHOMO NULA;

k) paTy aHanusa;

[) ums n mogens npnbopa, UCNONb3YeMoro Ana aHanusa;

m) MAeHTUPUKALNOHHBIE JOKYMEHThI 0OTYeTa;

n) Mellarowiee BNUSIHVE BO BpeMsi aHanmsa npobbl;

0) aHanuTUYecKuiA AnanasoH rpadyvpoBOYHbIX CTaHAAPTOB;

p) nepwuop xpaHeHusi Npob;

g) Bce paGoyune geTtanu, He onpeaeneHHble B HAacTosALEM CTaHJapTe UMy onpedeneHHble Kak g4onorn-
HUTenbHble, BMecTe ¢ NoApo6HLIM onMcaHnemM UHUMAEHTOB/COBLITUIA, CNOCOBHLIX MOBMNUATL Ha pesynbTarT.
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MpunoxeHne A
(cnpaBo4HoOe)

Mpumepbl pabouunx ycnoeun npuéopa

Tab6nunuya A.1— MNpumepsl pabounx ycnoeuii gucpakromeTpos bparra—bpeHTaHo ¢ TRepAoTENbHLIMY AeTEKTOPamMu
PeHTreHoBckasi Tpybka:
AHopg Meab
Tvn ANWHBI BOMHbI Ka.1
Ko 1(A) 1,540598
Ka:2(A) 1,544426
HanpsixeHnve (kB) 40 50 40 50
Tok (MA) 40 45 40 45
Twn dhokyca Lnpokasi nuHust Unpokasi nuHus ToHKkasn NuHuA Lnpokasi nuHmsi
OnuHa (Mm) 12 12 12 12
LLvpuHa (Mm) 2,0 2,0 0,4 2,0
MyTe nagatowero nyya ceeta:
Paauyc (Mm) 240 240 173 173
LLlens Connepa:
OTkpbiTUE (pag) 0,04 0,04 HeT 0,04
Llens pacxogmmocTtu:
Tun QDUKCUPOBAHHbIN ABTOMaTUyeckuli | PUKCUPOBaHHBIN 1° | DUKCMPOBaHHBIN 1°
BeicoTta (Mm) 1/2° 18
Macka:
Wwnpwnha (Mm) 15 20 HeT HeT
OBwxeHne npobbl No cnupanu:
Bpewms BpauweHus (c) 1 1 1 1
TpaekTopusi OTpaXxeHHoro nyva:
Pagwnyc (Mm) 240 240 173 173
AHTVpacceuBaowWwas Wenb:;
Tun durkeupoBaHHbIi 1° | ABTOMaTU4eCckui PUKCUPOBaHHbIN DrKCUPOBAHHbIN
BeicoTta (Mm) 18 0,2 0,3
MoHoxpomaTop: HeT HeT OTpaxeHHbIN Nyd | OTpaxeHHbI nyy
Kpueon rpacomt Kpueon rpacout
Tun ACYMMETPUYHBIN ACUMMETPUYHBIN
dopma Mnockun Mnockun
OTCyTCTBUE OTPAXKEHWUN 1 1
HetekTop: TBepaoTenbHbIN TBepaoTenbHbI
Tvn MUKCEIbHbIN MUKCENBHbIN ToueuHbIV ToueuHbIV
AeTekTop aeTekTop AeTekTop AeTexTop
AxTtuBHas anvna (°) 3,347 2,12
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Mpunoxenne B
(cnpaBouHoOe)

MapameTpbl c60pa AaHHbIX

Tab6bnwuuya B.1—TNapametpbl cOopa gaHHbIX

rocTt P UCO 16258-1—2017

MponopuMoHANBbHBLIW/ CLIUHTUNTISILMOHH LI

MartpuuHbIi geTexTop

AeTekTop
o O16 po 65 °20
KauectBO ckaHupoBaHus Or6 'D'? 65 °20 ¢ warom 0,02 °20
anst 1 °260/muH

ansa MuHumym 15 c/war

CepebpsiHbivi 3TanoH Ag (111) npu
38,2 °20 unun anoMuHMeBas nacTuHa
Al (111) npu 38,5 °20

O1 37,2+ 0,3 °20p0 39,5 + 0,3 °20
¢ warom 0,02 °20
Anst MUHUMYM 4 c/wiar

O137,2+0,3°2010 39,5 £ 0,3 °20
¢ warom 0,02 °20
ana muanmym 120 c/war

Keapu (101) npu 26,6 °20
OTHOCUTErNbHas UHTEHCUBHOCTbL ~ 100

Ot 25,6 + 0,3 °20 go 27,6 + 0,3 °26
¢ warom 0,02 °20
Anst MUHUMYM 8 c/iar

O1 25,6 + 0,3 °26 40 27,6 £ 0,3 °20
¢ warom 0,02 °20
ansa muHumym 180 c/war

Keapuy (100) npm 20,9 °20
OTHOCUTENbHas UHTEHCUBHOCTL ~ 20

0T119,9+0,3°20180 21,9 + 0,3 °26
c warom 0,02 °20
Anst MMHUMYM 12 c/war

0119,9+0,3°2000 21,9+ 0,3 °20
¢ warom 0,02 °20
Anst MuHumym 240 c/war

Keapu (112) npu 50,2 °20
OTHOCUTENbHAA UHTEHCUBHOCTb = 12

0OT149,2+ 0,3 °206 80 51,2+ 0,3 °26
¢ warom 0,02 °20
Ans MuHuMym 12 c/war

0149,2+0,3°2030 51,2+ 0,3 °20
¢ warom 0,02 °20
Ans MuHUMym 240 c/war

Kpuctobanut (101) npu 22,0 °26
OTHOCUTENbHaA MHTEHCUBHOCTL ~ 100

O121,0+0,3°20 00 23,0 + 0,3 °26
¢ warom 0,02 °20
ANna MuHMMmym 12 c/war

O121,0+ 0,3 °20 oo 23,0 + 0,3 °20
¢ warom 0,02 °20
Ana MuHumMym 240 c/war

Kpuctobanut (200) npu 36,1 °20
OTHOCUTENbHAsA MHTEHCUBHOCTb ~ 12
n kpuctobanut (112) npu 36,4 °260
OTHOCUTENbHAst UHTEHCUBHOCTb ~ 5

OT1 35,1+ 0,3°20 80 37,4 £ 0,3 °20
¢ warom 0,02 °20
Ans MuHnmym 12 c/war

Ot 35,1+ 0,3°20 00 37,4 £ 0,3 °20
¢ warom 0,02 °20
anst MuHumym 240 c/war

Kpnctobanut (102) npm 31,4 °20
OTHOCUTENbHAst UHTEHCUBHOCTL ~ 9

O1 30,4 + 0,3°2080 32,4 +£ 0,3 °26
¢ warom 0,02 °20
Ana MmHnmym 12 c/war

O1 30,4 +£0,3°2600 32,4 + 0,3 °20
¢ warom 0,02 °20
Ansa muHumym 240 c/war
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MpunoxeHue C
(cnpaBo4HOE)

KoppeKuns nmornou,eHns oTpaxeHHOro M3nyyeHus

Korga macca HaHeceHHOro Ha hubTp MaTepuana A5 aHanm3a npesblliaeT KPUTUUECKYO Maccy, pe3ynbTar, nony-
YeHHbIA Npu6GOPOM, HyXJaeTcsi B KOPPEKUWM Ha MOrMOLLeHVNE W3/TyYeHUs Meau MaTpuueild npobbl. Mpu 3TOM, 4TOOBI
M3MepPUTb NOT/IOLLEHNE, CHUKAIOT MHTEHCUBHOCTb OTPaXKEHUS PEHTIEHOBCKUX Jlydeli niacTuHbl Npobbl [18].

Koppekums MoxXeT 6bITb MpUMeHeHa Kk usmepeHnsam BKKans komneHcauny aohekToB NornoweHns peEHTreHOBCKOro
N3/ly4eHns MpW BbICOKOI 3arpy3ke (ounbTpa WUAM Korga B 3HAYMTENIbHOM KO/IMYecTBe MPUCYTCTBYET 3M1EMEHT, KOTOPbIi
nornouiaeT usnyyeHue, Heobxoanmoe Ana aHanusa. Kputuyeckas macca npobbl TarnpeacTaBnsieT co6oli 3HaueHune, ans
KOTOPOro Macca, paccyMTaHHas Mo AaHHbiIM P®DA 6e3 Koppekuum Ha MOrfouleHne, OTK/IOHSIeTCS OT TeopeTuvecku
«UCTWHHOW» MaccChbl Ha oNpefie/IeHHY0 NOPOroBY BesIMUMHY. [I1s NnpuBeAeHHOro MeToZa NoporoBoli BENMUYNHON ABASET-
cs OTKNOHeHMe, paBHoe 10 %. [ina 3afaHHON ANWHbI BOMHbI M3nyyeHusi (06b14HO CurKbl) KpuTuyeckas macca npobbl ans
MaccOBOW [0/11 KBapLia 3aBUCUT OT NoWaAn ocaxaeHuss Ha (oUNbTpe M MaccoBOro koathduumeHTa noraoleHms npoobsbl.
MpakTuyeckoe pyKkoBOACTBO ANl MPOBEPKM KPUTMYECKOW Macchl Npobbl AN LWMPOKOro Avana3oHa BO3MOXHbIX XapakTe-
pUCTUK Npo6bl NpuBeAeHo Ha pucyHke C.1 Ans u3nyvyeHus mMeau Npyu MCNob30BaHUM LUKIOHHOTO Npo600T6OpHMKA AN1s
oTbopa npo6 (Hanpumep, gnameTp punbTpa 18 namn 21 Mm). B aTux cnyyasix MaccoBblil KO ULMEHT NOrNOLWEHNSA, paB-
Hblli 100 cM2/r, KOTOpPbI/ NOKa3bIBaET, YTO Npo6a 3HaYMTENLHO NOr/oWaeT, TpebyeT KOpPeKLUX A1 NOTNOWEeHUs Nblav Npy
Macce Ha unbTpe 6onee 1,0 mr (guameTp ocaxgeHus: 21 mm) unm 0,5 mr (auameTp ocaxgaeHus: 18 mm). YTtobbl npume-
HWUTb AaHHble K onpefeneHHoMy Npo600T6O0PHUKY, PEKOMEHAYETCS NPOBECTU UCMbITAHUSA B COOTBETCTBMU C METOAMKOM,
npueegeHHon B [19].

MaccoBbIii KO3hPULMEHT NornoueHns Npobbl (cM2/r) MaccoBbIii KO3 (PUUNEHT NornoweHns npobbl (cm2/r)

PucyHok C.1 — KpuTtuyeckas macca npobbl, Kotopas npuBoANT K NPUYMEHbLUEHUIO ONpeeneHHOl KOHLEeHTpaunm
KkBapua Ha 10 % Ana WUpoKoro AnanasoHa MaccoBoro KoagduumneHTa nornoueHns npobbl (M3nyyeHne meau).
B cmecu npucyTctByeT 5 % kBapua

Korpa TpebyeTca BBECTU KOPPEKLMIO NOrAOWEHUSA, U3MePSAIOT O4HO UM 06a PeHTTEHOBCKUX OTPaXeHWa cepebpa
(111 wnnn 200) Ha cepebpssHOM (uAbTPE nepeg U3MepeHnemMm npobbl U nocne Hero. N8 Koppekunyn MNOrfowWeHnsa Takke
MOryT 6bITb UCNOJIb30BaHbI OCHOBHbIE OTPAXEHUSI a/IFOMUHWEBOW WM KDEMHWEBOW NNACTUHBI.

Korga B kauecTBe hunbTpa ANS aHaiM3a UCMosib3yloT cepebpsHblil hunbTp, HavyanbHas UHTEHCMBHOCTbL OT NSATU
XONOCTbIX (PUIbTPOB OAHON MapTUN MOXET BbiTb M3MEPEHA KaK CPeAHSISt MHTEHCUBHOCTb, Ha KOTOPYH He BAUSIET Norno-
LeHue.

Ecnm ucnonb3yoT nonnkap6oHaTHbI nabTp, TO €ero pasmMellalT NoBepx cepebpsHoro unbTpa wUam Apyroro
mMaTepuana, Mcnosib3yeMoro B KayecTBe OMOPHOIM MAACTUHbLI, U MHTEHCUBHOCTb OTpaXKeHWii cepebpa (MM meTanna,
MCMOSb3yeMOro B KayecTBe MOAJI0XKKN) OyAeT u3dMepeHa 4yepe3 npoby v unbTp. Takasd BO3MOXHOCTb BO3HMKaET
BC/Me[CTBME HE3HAUYNTENBHOIO NOINOLWEHNS NONIMKAPOOHATOM U3/TyYEHUA Meau.

Mpn ucnonb3oBaHny unbTpa u3 MBX oTpaxXeHUs NNACTUHbI Yepe3 KaxAblii UNbTP AO/MKHbI ObiTb M3MEPEHBI
nepeg ot6opom npo6 BCAeACTBUE TOTO, YTO 3TOT TUN (U/IbTPA 3HAUYUTENBHO NOrOWAaeT U3NyyeHne meau.

WNHTEHCUBHOCTb M3MEpPEHUS, CKOPPEKTMPOBAHHYI0 A1 MHCTPyMeHTanbHoro apeida / RCS., npu ucnosb3oBaHUU
cepebpa 4N OLEHKN CHUXEHUA UHTEHCUBHOCTWN KOPPEKTUPYIOT NO hopmyrie

R MT C.1)
10
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rage R — oTHoweHue, Beluncnsemoe no opmyne
sin 6
—2, (€2
sin 6;
rge sin eAg — CWHYC yrna @ NUHWK, NoNy4YeHHON OT cepebpa n Ncnonb3yemon 4ns Koppekuum;
8in §; — cMHYC yrna 0 oTpaxeHus AUMPakuunm PEeHTreHOBCKMX Ny4en, M3MEPEHHOTo Ans BelecTea,
onpeaensiemMoro Npu aHanmae.
In T — HaTypanbHbIf norapudm kosddrureHTa NponyCckaHus, Beluncnaembli no popmyne

T
A9 (C.3)
IAg

rae IAg — n3MepeHHas MHTEHCHBHOCTb OTpaxeHusi cepebpa vepes npooby;

Iﬁg — WHTEHCUBHOCTL OTpaxeHus cepebpa nepeq pasMelLeHNeM Mbiiv Ha BEPLIMHE UMW CPeaHsisl MTHTEHCUBHOCTD

NSATW XONOCTbIX cepebpsHbIX OUNBTPOB U3 TOW Ke NapTum, 4To U cepebpsHbIN OUNBTP, NCNONb3YEMbIN NPU KOp-
PEKTUPOBKE.
Maccy ¢ y4eTOM KOPPEKTMPOBKM NMHTEHCUBHOCTU NOMMOWEHNS Ipgoe BHIMUCASIOT C NPUMEHEHNEM TPaayupoOBOY-
Horo koaddmumenTa.

Mpumep Anst ocegaHus Nblny Ha Nonukap6oHaTHOM PUNBTPE C arntoMUHUEBOW NOAMOXKOW, UCTONb3yeMON A Kop-
peKumMu, NpuBeaeH Huxe.

Mpumep — UHmeHcusHoCcmb u3MepeHust keapuya (100) Ons ompaxeHus (nuk 20,9 °26) 6bina nosyYeHa Kak
Incg PasHas 45,6 umnynbcoe 8 cekyHAy (CPs), U OMHOWEeHUe UHMEeHCUSHOCMU aTiOMUHUe80U NacmuHbl, usme-
peHHol 9o u nocse ombéopa npob, cocmasusia 0,863.

CnedoeamensHo, InT =—0,1473.

HAns ompaxenus antomuHusi npu 38,5 °20 sin 6 cocmaeun 0,329 u dnss ompaxeHusi kgapua (100) npu
20,9 °20 sin®cocmaesun 0,18.

CnedosamensHo, R=1,82, u makum o6pasom

-1,82(-0,1473)

IRCS** = 45,6 . 1- 0,8631382

Ires+=45,6-1,140 = 52,0 cps.
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MpunoxeHune D
(cnpaBoO4YHOE)

AnanasoH TUNMMYHbIX 3HAYeHWli Npegesia 06HAPYXeHUs

Tab6nuya D1 — [Anana3oH TMNNYHbIX 3HAYEHU Npegena obHapyXeHus

Ksapuy
OTpaxeHne peHTreHOBCKOM Andpakunm 100 101 112
Onana3oH (mkr) 10—20 3—9 15—25
Kpuctobamt
OTpaxeHne peHTreHOBCKOM Andpakunm 101 102 200 n 112
Onana3oH (Mkr) 5—15 50—70 35—60

[aHHble 3HauYeHusa npeaena o6HapYXeHns SABNAIOTCS COrNacoBaHHbIMU 3HAYEHUSMM, NOMTYYEHHbIMU B PA3/TUUHBIX
MeXAyHapoaHbIX TabopaTopusx.

MpunoxeHune E
(cnpaBoOYHOE)

TUnNuyHas paclwunpeHHas HeonpeaeneHHOCTb NPSIMOro MeTofa aHanm3sa uabTpa

Mpumep, NpUBeAEHHbI Ha pucyHke E.1, nonyyeH M3gaHHbIX N0 BOCNPOU3BOAMMOCTM, U B HEM NpeanonaraioT, YTo
BK/af, B HeonpeaeneHHoCTb OT HeonpeaeneHHoCTM oT6éopa Npo6 B TeueHne 8 4yacoB CTabunbHO cocTaBnseTt 10,1 % B

aHannu3npyemom gnanas3oHe.
3T faHHble 6bInn nosiydyeHbl ANnA PEeHTreHOBCKOro p,mi)paKTomeTpa C UCnosib3oBaHNeEM aBTOMaTUYECKNX BXOOHbIX

weneii, 06ydatoLnx niowaas 18 MM, ¥ MOryT oTAMYaTLCSA NPY UCMOMb30BAHUM (PUKCUPOBAHHBIX BXOAHbLIX LWEneit.

PucyHok E,1— PaclumpeHHas HeonpeaeneHHocTb (BKouYas 0T60p nNpob C LMKIOHOM YNpPOLLEHHOTo Tuna)
NS 3 0CHOBHbIX OTPaXXeHW KBapLa Ha cepebpsHoM unbTpe

HeonpepaeneHHoCTb 6blna onpegeneHa B cootseTcTBmn ¢ ICO 24095.
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Mpunoxenne F
(cnpaBouHoe)

Pasnuuune mexay npo6oorbopHukamMm

IloBONBHO 4ACTO BCTPEYAETCA, HTO B pAMKAX OAHON KOMNAHUM 4N OLUEHKU OGQHON U TOW e paboTbl ncnone3yioT pas-
NMYHbIE TNl NPO60OTOOPHUKOB. B HEKOTOPLIX HALMOHAINBHBIX METOAUKAX YCTAHABNMBAIOT AnanasoH paboTel Npo6ooT-
GOPHUKOB, M XOTA KaXAbM U3 HUX AOMKEeH BbITb CKOHCTPYMPOBaH B cooTeeTcTBUU ¢ MCO 7708 B OTHOWEHUN KPUBOW
NPOHMKHOBEHWS BAbIXaeMOMN NbINK Npy 0T60pe Npobbl U MHOTUE U3 HUX MMEeKT 6NN3Koe COOTBETCTBUE, HU OAWH He UMeeT
OOVHAKOBbIX XapakTepucTUK ¢ ApyrMMu. MockonbKy pasnuums B XxapakTepucTukax BAMAIOT HA Maccy Nbinu, oTo6paHHON
nNpo600TOOPHMKOM, TO 3TO MOXET BbI3BATb Pasnuumnsi B \BMEPEHHON Macce aHanuTa u, cnefqoBaTtenbHo, B pesynbTarax
copgepxanus BKK, nonydeHHbix B nabopatopusix. B Tabnuue npusegeHo cpaBHeHWe xapakTepucTuk Nnpo6ooT6opHUKOB
ans pecnupabenbHon hpakumm Npu 06WeM NCNoNb30BaHWM C NPSIMbIMU MeTogammn aHanu3a BKK Ha mvnbTpe, koraa npo-
Obl MbINW OTOMPAIOT B KAMEPE C HENOABWXHBLIM BO3AYXOM C HU3KON CKOPOCTbI0 noToka (0,3 m/c unn menee). Bo3HnkHoBeHne
pa3anu4uii CBA3aHO C COrNacoBaHHbIM 3HA4EHUEM BCeX NPO60OTOOPHUKOB B UCNBITYEMOM peXxnume. Pe3ynbTaTbl OCHOBaHbI
Ha oT6ope Npob 13 yNbTPaTOHKOW U cpeaHeEpa3MepPHON AOPOXHON Nbinu ApusoHsl (AMA), koTopasn coaepXuT 3HaunTerNb-
Hbll MPOUEHT kBapua. Kak npaeuno, npon3sogutensHOCTbL NPo600T60pHMKA 3aBUCUT OT CKOPOCTU NOTOKAa U cpeHero
CTaHOapTHOTO OTKIMOHEHWA pa3mepa HacTuu. Takum o6pa3om, 3Tn pesynbTaTbl ABNAOTCH OPUEHTUPOBOHHBIMM.

Tab6nwuya F.1 — Paanuunsa npo6ooT6OpHUKOB Mo cpeaHen koHueHTpauum B 6e3seTpeHHOM Bosgyxe [20]

A3meHsiembIi napameTp Pa;cxoq Pasnuuune Rosepurenshbit Pasnuuue 'uOBepMTeanobM
(am3/mMuH) uHTepsan 95% uHTepsan 95%
MpoGooT6opHuMK CpepHepasmepHan ANA Ynetparonkas AMA

Mpoeogswmne SKC 2,2 +34,0 % +11,0% +24.3 % +11,4 %
«He kopposaunpytowme» SKC 2,2 +5,5 % +13,1% +3,1% +8,1%
Envirocon GX-1 2,2 +4,0 % +7,8% +1,5% + 8,0 %
SIMPEDS 2,2 +3,5 % +92% +6,1% +4,7%
BCIRA 2,2 -0,6% +10,2% +3,6% +8,0%
GS3 2,75 -10,5% +88% +9,2% +48%
IOM ¢ BcTaskow MY 2,0 -19,0 % +7,0% +17,9 % +58%

MepeveHb Npo600TOGOPHUKOR, NPUBEAEHHbIX B AaHHON Tabnuue, He SIBNsieTcs ncuepnbiarowmm. Npo6ooT6opHrKkm
OOIMKHbI UCMNOMNBb30BaTLCs € UNbTpaMyn guameTpom 25 MM 1 AOMKHbI COOTBETCTBOBaTb TpeboBaHusam UCO 7708. 3tun
pes3ynbTaTthl NPYMEHUMbI AJ1S1 pAcXoja, yKa3aHHOro rnpoussoautenemM npoGooTOOPHUKOB, U MOTYT pasnuyaTbCs Nnpu
MCMNonb30BaHumM apyroro pacxoga. Obpatute BHUMaHWE, YTO 9TU pe3yIibTaThl IPUMEHUMbI B YCITOBUSAX OTCYTCTBUSA BETPa B
BO3JyXe, WMCMoNb3yemMoro npu WCMbITaHuM, U B pabouel 30He MOryT ObiTb MONyYeHbl PasnU4YHbLIE XapPakTEePUCTUKK
BCNeACTBUE pasnuyHbIX pacnpegeneHun 4acTuyL no pasmepam 1 yCrioBUIM OKpyKaloLen cpefbl.

CocTaBnTENu HACTOSLWErO CTaHAAPTa PEKOMEHAYIOT 03HAKOMUTBLCS CO CreumnanbHOn TEXHUYECKon nybnvkaumen
(STP) 1565 AmepukaHckoro o6wecTBa no ucnoitaHuio matepuanos (ASTM) «KpeMHuii 1 cBsizaHHbIe BAbIXaEMble MUHE-
panbHble YacTuubl» s nonydeHusi 6onee nogpobHon nHbOpMaLumn No xapakrepucTukam npo6ooT6opHNKOB Ansa pec-
nupadenbHON hpakumm.

MpegocTraBneHHas nHdopmaumsi He siensieTcs nybnvuHon nognepxkon MCO HM ogHOro U3 nepeyncneHHbIX Npo-
AYKTOB.
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Mpunoxenve JA
(cnpaBo4Hoe)

CBeAieHUA 0 COOTBETCTBUMU CChINMOYHbIX MeXXAyHapoAHbIX CTaHAapToB
HauMOHaNnbHbIM CTaHO2PTaM

Ta6nwuua OA1

0O603HavYeHne CChbINOYHOro CreneHb 0603Ha4YeHUe u HAaMMEeHOBaHWe
MeXAyHapOAHOro ctaHaaprta COOTBETCTBUA COOTBETCTBYIOLLEro HAaUUOHaNBLHOro CTaHaaprTa

ISO 7708 IDT FOCT P NCO 7708—2006 «KauecTtBo BO3ayxa. OnpepeneHne rpaqy-
NOMETPUYECKOTO COCTaBa 4acTul, NpuU CaHUTAPHO-TUIMEHNYECKOM
KOHTpOne»

ISO 13137 IDT FOCT P NCO 13137—2016 «Bosgyx paboyen 3oHbl. Hacocel gns
nepcoHansHoro orbopa npo6 xumudecknx u  Guonornyeckux
BewecTB. TpebGoBaHWs U MeTOAbI UCNBbITAHWUIY

ISO 15767 IDT FOCT P UCO 15767—2007 «Bosayx paboyen 30Hbl. TOUHOCTL B3BE-
LWMBaHUSI a3PO030rIbHbIX NPOG»

ISO 24095 — *

BETCTBUA CTaHOAAPTOB:

- IDT — npeHTnYHBIV CTaHaapT.

* COOTBETCTBYIOLMIA HALMOHATBHbINA CTaHAAPT OTCYTCTBYET. [lo ero yTBepxaeHnsa pekoMmeHayeTca UCMonb3oBaTb
nepeBoj Ha PYCCKWIM 513bIK JaHHOIO MeXAyHapogHoro craHaapra.

MpwumedaHue—B HacTosiwen Tabnuue CNosb3oBaHO Crieaylolwee yenosHoe 0603HaveHne CTeneHn cooT-
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