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Mpeancnoeue

1 NMOOIOTOBMNEH ®egepanbHbIM  rocygapcTBEHHbIM  BHOMKETHBIM  yupexaeHuem «Poccuinckuin
WHCTUTYT cTangaptusaumm» (OIBY «MHCTUTYT cTaHpapTMaaumMmM») Ha OCHOBe cODBCTBEHHOro nepesoda Ha
PYCCKWUIA A3bIK aHIMOA3bIYHOW BEPCUW AOKYMEHTA, YKa3aHHOro B nyHkTe 4

2 BHECEH TexHun4yeckum KOMUTETOM no cTaHaaptu3auun TK 441 «HaHoTexHonornn»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBanni u metponorum ot 30 oktabpsa 2024 r. Ne 1561-cT

4 HacToswwmin cTaHZapT ABnseTca MoaUMULWPOBaHHBIM MO OTHOLUEHUIO K MEXOYHAaPOAHOMY AOKYMEH-
Ty ISO/TS 21236-2:2021 «HaHoTexHonmormu. [MuMHMCTbIE HaHoMaTepuanbel. YacTe 2. OnucaHue xapakTte-
PUCTUK U METOLOB W3MEPEHWI TMUHUCTBIX HAHOMMNACTUH, UCMOMb3yeMbIX B ra30HENpPOHULLAEMBIX MIEHKaX»
(ISO/TS 21236-2:2021 «Nanotechnologies — Clay nanomaterials — Part 2: Specification of characteristics
and measurements for clay nanoplates used for gas-barrier film applications», MOD) nyTem nameHeHus cchbi-
JIOK, WMCKITOYEHWST OTAEeNbHbIX MOMNOXEeHWH, KoTopble OybnupylTcs Mo TeKCTy CTaHgapTa, WMCKIHYeHUs u3
Bubnuorpadum MHGOPMAaLMK O LOKYMEHTaXx, CCbIJIKM Ha KOTOPbIe He MCMOMb30BaHbl NMPK U3NOKEHUW HacToNA-
Lero ctaHgapTa, 4ONoSIHeHMs 0003Ha4YeHUA M COKpaLLEeHUA, KOTOpbIe BbiAEeMeHbl B TEKCTE KYPCUBOM.

BHeceHve ykasaHHbIX TEXHUYECKMX OTKNOHEHWIA HAanpaBneHo Ha y4eT uernecoobpa3HocT UCNoNbL30Ba-
HWUS CCBINOYHBLIX HALMOHAmbHbIX CTAHAAPTOB BMECTO CChINOYHbLIX MEXAYHAPOAHbLIX CTaHOaPTOR.

HaumeHoBaHWE HACTOALEro CTaHgapTa M3MEHEHO OTHOCWMTENBHO HAaWMEHOBAaHWA YKa3aHHOro mexay-
Hapo4HOro AOKyMeHTa Ansa npueegeHus B cooteetctBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHus 0 COOTBETCTBUM CCbINTOYHOTO MEXIocyqapCTBEHHOMo cTaHgapTa MexayHapoaHoMy cTaHdap-
TY, UCMOMNb30BAaHHOMY B Ka4eCTBe CCbIJIOYHOro B MPUMEHEHHOM MEeXOyHapoOHOM AOKYMeHTe, NpuBedeHbl B
npunoxeHun OA

5 BBE[OEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwHa 2015 a. Ne 162-@3 «O cmanOapmu3zauuu e Pocculickoli @edepayuuy». WMHpopmauus ob
u3mMeHeHusX K Hacmosiwemy cmaHdapmy nybnukyemcs g exe200HOM (N0 COCMOAHUID Ha 1 SHeaps MeKyuweao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeemcmeyrowas UHpopmMayus, yeedoMmeHue U MEeKcmbl pasmMewiarmcs makxe 8
uHghopmauuoHHOLU cucmeme obleao nonb3ogaHus — Ha oghuyuansHoMm calime QedepanbHO20 ageHmemaa
0 MEexXHUYEeCKOMY peayriuposaHuio U Memponoauu 8 cemu VHmepHem (www.rst.gov.ru)

© 1S0, 2021
© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B cBs3K ¢ pacnpocTpaHeHueM NpUMeHeHUs NONMMEpPHLIX NIEHOK U XEeCTKUX NMONMMMepHbIX MaTtepruanos
B 0B6nacTu ynakoBKWN NULLEBLIX NPOAYKTOBR, MeQULMHCKUX U3OENWUHA, 3NEeKTPOHHbLIX YCTPOWCTB, CTPOUTENLCTBE,
CenbCKOM XO03ANCTBe M Tak ganee rasobapbepHble CBOMCTBA TakuxX MOMMMEpPHbIX Martepvanos npuobpeta-
o7 Bce Oonbliee 3HadeHue. MNMonumepHble maTtepuansl 06nagakwT rasonpoHUMLAEMOCTbIO Pa3HOro YPOBHS,
KOTOPbIA BapbUPYeTCa B 3aBUCMMOCTM OT obnacTu Mx npumeHeHus. [neHkn ¢ razobapbepHbiMU CBOWCTBA-
MU COCTOSIT M3 HECKONMbKWUX CIMOEB UMW UMEKT cneuuanbHble NOKPbLITUSA, HeNpoHULaemMble ANA rasa u Brnaru
(omHOCNOWHBLIE MMEHKW, KaK MpaBumo, nNpoHuLlaemsl Ons GonblIMHCTBA ra3oB). [1neHkW, NpegHa3Ha4YeHHble
OIS YyNakoBKN MULLEBLIX NPOAYKTOB, AOMKHEI 0bnagaTe rasobapbepHbIMK CBONCTBAMM U MpeaoTBpaLLaTs Npo-
HWKHOBEHWE ra30006pa3Horo KUCNopoaa 1 napos Bnari. [po3payHyo ra3oHenpoHULAEMYI0 NMNEHKY, NONyYeH-
HYK0 METOOOM OCaXAEHWSA NapoB AUMOKCUAA KPEMHUS UMW OKCUaa antoMUHKUA Ha NONUaTUNeHTepedTanaTHywo
WM HENITOHOBYHO NITEHKY, Kak NpaBunio, NPUMEHSAT AN YNakoBKU NULLEBLIX NPOAYKTOB, (hapMaueBTUHeCcKon
NPOAYKLUKU, NPOMBILUNEHHbIX TOBApOB 1 Ap. [Npn 3TOM ANSA U3roTOBNEHUS OUCMNIIEEeB HA OPraHUYeCcKMX CBETO-
auonax Tpebyetcsa nneHka ¢ bornee BbICOKAUM YPOBHEM ra3oHENpPOHULLAEMOCTHM MO CPABHEHUKD C MITEHKAMMU,
MCMOmnb3yeMbIMK ANS YNakoBKM NULLLEBLIX MPOAYKTORB.

MpegnonaraeTcs, YTO MIIEHKN C BbICOKUM YPOBHEM ra3oHenpoHMuaemMocT byayT BocTpeboBaHel B pas-
TNIMYHBIX OTpacnAx, TAKMX KaK 3NeKTPOHWKA, YNaKkoBOYHble MaTepuansl Ans papMaueBTUYecKon NpoayKuumn 1
XpaHeHusa Bogopoda. Ona ynyyweHusa razobapbepHbiX CBOWCTB MOSIMMEPHBIX MaTtepuarnoB, UCMOMb3yeMblX
OIS yNaKoBKWN, MPUMEHSIIOT pasnuyHbIe TEXHONOTMM, HANPMMEpP B Takue matepuansl [oBaBNsA0T raaoHenpoHu-
LlaeMble HaHOOBBLEKTEI C LEeNb NONyYeHMa HaHoKoMno3anToB. OauH uz Hanbonee pacnpocTpaHEHHbIX TUNOB
NONIMMEPHbIX HAHOKOMMNO3UTOB M3roTaBNMBAKT C MPUMEHEHWEM TNMHUCTLIX HAHOMATEPUANoB, COAepPKaLMX
HaHOMNMacTUHbI, KOTOPbIE YNy4LWaT rasobapbepHbie CBOWCTBA.

lMpoBedeHbl Hay4YHble UCCNefoBaHWUA W MOMyYeHbl NaTeHTbl Ha pasfWyHble HAHOKOMMO3UTHbIE ra3oHe-
npoHMUaeMble MaTepuansbl, NPU U3roTOBMNEHWUM KOTOPbLIX UCMONb30BaHbLI MMHUCTLIE HaHOMaTepuarnsl, cogep-
*alme HaHonnacTuHbl. PEHOMEH BLICOKOTO YPOBHA ra3oHEenpoHMLAeMoCTM MaTtepuanoB onucaH B MOLEenu
Hunbcena. MMUHUCTLIE HAHOMAaTEpPUankl BbIMYCKaKT B (hOpMe NOPOLLKOB M CYCNeH3un ¢ pa3HoobpasHbIMuM xa-
pakTeEPUCTUKaAMU, NPUMEHASA ONS WX M3TOTOBNEHUS pasfMyHble TEXHOMOrMYyeckne npoueccol. [ns npouseoa-
CTBa IMMUHUCTbIX HAHOMaTepuanoB NMPUMeHSI0T paznnyHble MaTepuarsl, B TOM YMCNe CMeKTUT, TanbK, Kaonu-
HWUT 1 CIOAY, HEKOTOPbIE U3 KOTOPbIX MOAX0AAT 418 MOoNyYeHs MaTepuasnos ¢ rasobapbepHbIMU CBOMCTBAMM.
Onsa atux ueneil Hanbonee NPeanoYTUTENbHLIMN ABMAKTCA MUHUCTBIE HAHOMAaTepu1arbl, COgepXalle HaHo-
NNacTWHbIl, C BLICOKMM acneKkTHbIM COOTHOLUEHUEM M COBMECTUMbIE C NnacTukaMu. [103ToOMy M3roToBUTENSAM
ra3oHenpoHuLaeMbIX NNEHOK criefyeT BbIbupaTh MUHUCTbIE HaHOMaTepuWanksl, coaepXallue HaHOMNAacTUHbI,
C TAKMMMW XapakTepucTUKaMu, KOTOpbIE MM HEOBXoaUMbI AN BbINYCKa KAYECTBEHHON NPOAYKL UK.

B FOCT P 59388.1 npuBeaeH nepedeHb XapakTepUCTUK CITOUCTBIX IMWHUCTLIX HAHOMAaTepuanos B hop-
Me MopoLUKa C YKaszaHWeM COOTBETCTBYLLUX METOO0B M3MEPEHWUA AN UX onpefeneHuns.

B HacToslweM cTaHOapTe NpuBedeHbl NepedeHb XapakTepUCTUK MMUHUCTLIX HaHOMaTepuanos, cogep-
XKalKMX HAHOMMNACTWHbLI, C YKAa3aHWEM COOTBETCTBYHLLIMX METOLOB W3MEPEHWA ONs UX onpefeneHus u pe-
KOMEHOaUWK No NpoBeneHnd M3MEPEeHWIn KOHKPETHbLIX XapakTepUCTUK 3TUX HaHomaTepuanoB. HacToawuni
cTaHOoapT peKOMeHOYeTCcs NPUMEHATE NPWU NPOBEAEHUN UCCMNeNOoBaHNA, pa3paboTkax M NocTaBKax MUHUCThIX
HaHoMaTepuanoBs, CoaepKallMx HaHOMNacTWUHbI, NpegHa3HayYeHHbIX AN U3roTOBMEHUS ra3oHenpoHMLaeMblX
NIEHOK.

v
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FOCT P 59388.2—2024
(ISO/TS 21236-2:2021)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

HaHoTexHonormuu
HAHOMATEPUANBLI TMWAHUCTLIE
YacTtb 2

HaHomaTepuansl, cogepXaliMe HaHOMNMNAaCTUHbI, ANA U3roTOBMEHUSA Fra3oHeNpPoOHULaeMbIX NMeHOoK.
XapaKkTepUCTUKU U MEeTOAbI U3MEPEeHUN

Nanotechnologies. Clay nanomaterials. Part 2. Nanomaterials containing nanoplates for the production of gas-tight films.
Characteristics and measurement methods

Data BeepeHua — 2025—03—01

1 O6bnacTb NpUMeHeHuA

Hactoawmn CTaHOapT pacrnpoCcTpaHAeTCca Ha MUHUCTbIe HaHOoMartepuanbl, cogepxallme HaHonnactn-
Hbl (,ﬂ,anee — HaHOFJ'IMHbl), BbllMyCKaemble B cbopnne NMOPOLWIKOB K CyCHEHSMl?I, npegHa3Ha4YeHHble ONnA N3roToB-
NeHWA ra3oHenpoHMUaemMblX nneHoK (I'IJ'IeHOI( Cc Fa3068pbeprlMI/l CBOF!CTBE:!MM), 1 yCTaHaBrnuBaeT rnepedyeHb
XapaKTepuCTUK C yKka3daHnem COOTBETCTBYHOLWNX METOL0B MSMGPEHMﬁ ana nx onpeneneHna.

Hactosawumi CTaHOapT He yCTaHaBlNUBaAET 3Ha4YeHUA XapakKTepUCTUK HAHOTTIMH U TDEGOBaHMH Gesonac-
HOCTU, He pacCMaTpuBaeT BO34EeNCTBNE HAHOIMMWH Ha OKPpYXarLWy cpeny 1 30opoBbe 4YeroBeka npm nx ua-
roToBNeHnM N NpuMeHeHnn.

2 HopmaTuBHbIe CCbINKK

B HacTosleM cTaHgapTe MCMnofib30BaHbl HOPMAaTUBHbBIE CChINKK Ha CNeayLlmMe cTaHaapTbl:

FOCT 16932 (MCO 638—78) Uenmonoza. OnpedeneHue codepxaHus Cyxoeo gewecmsa

FOCT 31974 Mamepuansi nakokpacouyHsie. Memod onpedeneHus npodHocmu nokpeimus npu usaube
B0OKPY2 YUMUHAPUYECKO20 CMepKHS

FOCT ISO/TS 80004-6 HaHoTexHonoruu. YacTb 6. XapakTepUCcTUKKM HAHOOOBLEKTOB U METOAbI UX onpe-
geneHuns. TepMuHbl M onpegeneHns

FOCT P 8.774 locydapcmeerHas cucmema obecnedeHusi eduHcmea usmepeHull. JucnepcHsili cocmae
xudkux cped. OnpedeneHue paamepos Yacmuy, no JuHaMu4ecKkoMy paccesHU ceema

FOCT P 8.777 locydapcmeeHHass cucmema obecrniedeHuss eduHcmea usmMepeHul. [ucnepcHbil
cocmae asposonel u ezgecell. OnpederneHue pasMepos yacmuy o Oughpakyul naszepHO20 U3NyYeHus

FOCT P 59388.1 (ISO/TS 21236-1:2019) HaHomexHomnozauu. HaHomamepuarnsi 2nuHucmele.
Yacmeb 1. HaHomamepuansl enuHucmsle cioucmseie. Xapakmepucmuku U memodb! uamepeHull

FOCT P NCO 11465 Kavyecmeo no4esl. OnpedeneHue maccogol 00U Cyx020 eeujecmea U Maccoso-
20 OMHOWeHUs enazgu epasumempu4yeckum Memooom

MpumedaHune— Npyu NoNb30BaHUM HACTOALLMM CTaHAAPTOM LienecoobpasHo NPoBEPUTL AEMCTBUE CChINOYHbIX
CTaH4apToB B MH(OPMALMOHHO cucTeme obLLEero Nonb3oBaHWa — Ha ouLMansHoOM caiiTe PefepanbHOro areHTCTea no
TEXHWYECKOMY PEryrnupoBaHui0 U METPOMOMMK B CeTU VIHTEpHET Unu No exXerofHoMy MHopMaUMoHHOMY yKasatento «Ha-
LMOHanbHble CTaHAapTbI», KOTOPLIA onyGnuvKoBaH No COCTOAHMIO Ha 1 AHBapsA TeKyLUero roaa, U Mno BbiMycKkaM eXeMecsay-
HOro UHGOPMALIMOHHOTO YkasaTena «HauuoHanbHble CTaHAAPThI» 38 TeKYLUMIA rof. Ecnu 3aMeHeH CChINOYHbIR CTaHAAPT,

MapaHune ochbuumnansHoe
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Ha KOTOpbIA JaHa HeJaTUPOBaHHAA CCbIfiKa, TO peKOMeHOYEeTCs UCMOoMb30BaTh ASMCTBYIOLLYIO BEPCUIO 3TOr0 CTaHgapTa
C Yy4€TOM BCEX BHECEHHbIX B OAaHHYH BEPCUID nameHeHuin. Ecnn zameHeH ccbinoYHbINA CTaHaapT, Ha KOTOprl:‘I AdaHa gartu-
poBaHHaA CChiNnka, TO peKkoMeHOAYyeTCA MCNONb30BaThk BEPCUIO 3TOMO CTaH4apTa C YKa3aHHbIM Bbllle roqoM yTBepXXOeHWA
(I'IpMHHTMH). Ecnu nocne yTBEPXOEHUA HACTOALLEro ctaHgaprta B CCbINOYHbIA CTaHOapT, Ha I{OTOprI;'I AdaHa gatupoBaHHas
CCblIITlKa, BHECEHO M3MeHeHWe, 3aTparrmsatoLlee nonoxeHne, Ha KOTopoe gaHa CCblliKa, TO 3TO NonoXeHne pekoMmeHOyeTCcH
NPpUMEHATL Ges yy4yeTa JaHHOIo U3MEHEHUA. Ecnn ccbinoYHbIn CTaHOapT OTMeHeH ©e3 3amMmeHbl, TO NONoXeHue, B KOTOpPOM
[OaHa CCblNKa Ha Hero, pekoMeHayeTCcA NpUMeHATb B YacTuH, He 3anarMBarou.|,e|F| 3TY CCbINKY.

3 TepMuHbI U onpegeneHus

B HacTosiwem cTaHgapTe npumeHeHsbl TepMuHbl no FOCT ISO/TS 80004-6, a Takke cnegytowme TepMu-
Hbl C COOTBETCTBYHOLLMMMW ONpeneneHnamMu:

3.1 nneHka c rasobapbepHbiMK cBoWcTBaMu (gas barrier film): MNMneHka, ymeHbwatowasn guddysuo
rasa.

3.2 HaHonnacTtuHa (nanoplate): HaHOOBbBEKT, NMHERHbIE pasMepbl KOTOPOro No 0OHOMY WU3MEPEHMWH
HaxodsiTCa B HaHoAWanasoHe, a pasMepbl Mo ABYM APYTMM M3MEPEHNAM 3Ha4YNTeNbHO bonbLue.

[FTOCT ISO/TS 80004-2—2017, cTtaths 4.6, TEpMUHONOrMYECKas CTaTbsl U3MEHEHA — WCKITHYEeHbl Npu-
MedaHus]

3.3 HaHonnacTWHa rMMHUCTOro HaHoMmaTtepwuana (clay nanoplate): HaHonnactTuHa nu3 rmmHUCTOrO Ma-
Tepuana.

3.4

HaHOKOMMO3WLUMOHHbIA MaTepuan ¢ NONUMEepPHOW MaTpULEn, apMUPOBAaHHbIN MWHOW; HAHOKOM-
no3um ¢ nonumMepHol mampuuyel, apmuposaHHeIl anunol (polymer clay nanocomposite): HaHokomnosu-
LUWMOHHLIIM MaTepuan ¢ NoNMMepHOR MaTpULE, CoAepKallMili HAaHOCTPYKTYPUPOBaHHYIO ha3sy rMUHBbI.

[FTOCT ISO/TS 80004-4—2016, ctatba 3.2.1.1]

3.5 nneHkoobpazoBanue (film formability): CBoicTBO Matepuana K (hOpMUPOBAHWUID MMEHKWA U3 CY-
cneH3un 6es npumeHeHuss 4obaBoK.

MpumeyvyaHue — Cm. [T]

4 CokpalueHus

B HacTosiweM cTaHfapTe NpUMeHeHb! crneayLlue coKkpalleHus:

AAC — atomMHO-abcopbuUnoHHan CNeKTPOCKOMNuUs;

ACM — aToMHO-CHUNoBas MUKPOCKOMUS,

OPW —aundpakumns peHTreHOBCKOro U3nyyeHust;

OPC — puHamuyeckoe paccesiHue CBeTa;

WCT1-C — cnekTpomMeTpus C UHOYKTUBHO CBA33aHHOW NNa3mMo;

NM3M — npocee4nBaOLLaa 3NEKTPOHHASA MUKPOCKOMNNS;

P® — peHTreHoBcKasa driyopecueHuuns;

P3OM — pacmpogasi anekmpoHHas MUKPOCKOMNUS;

POM-3[0PC — pacTpoBasi anekTpoHHas MWKPOCKOMMWS W 3HEpProgncrnepcuoHHas peHTreHOBCKana Cnek-
TpOCKOMUs;

TI (TGA) — TepmorpaBuMeTpus;

Y®-cnekTpohoTOMETPHUA — CNeKkTPoOTOMETPUS B YNLTPadnoneToBon 1 BUOMMOR 0BnacTaxX cnekTpa,;

33MA — 3neKTPOHHO-30HA0BLIA MUKpPOaAHaNn3.

5 XapakTepuCTUKM IMUHUCTBIX HAHOMaTepuanos, CogepXalwmMx HAaHONNACTUHbI,
M MeToObl U3MEepPEeHUN

5.1 O6wme nonoxeHnA

B tabnuuyax 1 u 2 npuBeeHbl OCHOBHLIE M AOMNOMHUTENBHLIE XapakTEPUCTUKM HAHOIMWMH, Noanexalime
onpegesieHnto, U COOTBETCTBYIOLLME METOObl M3MEPeHUid. XapakTepucTWUK1, nepedmcneHHsie B Tabnuuax 1
W 2, cnepyeTt onpefendats yKalaHHbIMW MeTogamMu uamepeHun. B cpegHux rpadpax tabnuy 1 u 2 ykasaHa
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chopMa (NOPOLIOK MMM cycrneHsus) npobbl AN npoBeaeHus M3MepeHUin KOHKPETHBLIX XapaKTepUCTUK HaHo-
rMWHbl. [ns npoBeaeHnsa namepeHuil npobbl B yKaszaHHON hopMe roTOBAT U3 HAHOMUH, NpeacTaBMneHHbIX B
chopMe CyCneH3nu U1 NnopoLuKa.

B npunoxeHun A npuBeneHsl METOAbl UAMEPEHUIA, MPUMeHsieMble ANA onpeneneHusl KOHKPETHLIX Xa-
pPaKTEPUCTUK HAHOTTINH.

Tatnuuya 1— OCHOBHbIe XapaKTepnCTUKKN HAaHOIMWH U COOTBETCTBYHLLIME METOObI MSMepeHMﬁ

XapaktepucTtuka dopma npobbl MeTtog namepeHuii

MuHepanbHbIR cocTae Mopowok Metonp!l Ha ocHoee OPW, 33MA, nonapusaumnoH-
Haa MUKPOCKONUA

XMMWUYECKMIA COCTaB MopoLwlok MCI-C, AAC, meToabl Ha ocHoBe P®, PGM-3[PC
unn A3MA

EmkocTb KaTuoHHoro obmeHa Mopowok Metopn Wonnen6eprepa (cm. [2])

Paamepbl HaHONNACTUH CycneHauns MeToabl Ha ocHoBe AMdipakuUM NasepHoro uany-

yeHus unu OPC

[MoTepn maccel Npy NpoKanveBaHun Mopowok BasewwBaHnue nnun metog T

Tabnwu ua 2— ,D,OHOHHVITEJ'IbeIE XapakTepUCTUKKU HAHOITMH 1 COOTBETCTBYHOLME METOAbI HSMepEHMﬁ

Xapaktepuctuka ®opma npobbl MeToa uamepeHuii
ApcopbunoHHaa akTUBHOCTE MO [Mopouok Metop dpuneTpoBansHor Bymarn unu Yo-cnektpo-
METUITEHOBOMY CUHEMY hoTomMeTpUsa
AcneKkTHOe COOTHOLUEeHWE Mopoulok ACM, NM3M uvnu PAM
MnexHkoobpasoBaHue MopoLuok lMogrotoBKka CycrneH3un, BbICYLLUWBaHWE W BU3yarb-
HbIA KOHTPOIb
BaskocTe CycneHauns MeToz ¢ npyMeHeHWeM BUCKO3MMETPa

B npunoxeHnn B npumBeneHbl pekomMeHZauuK Mo MPUMEHEHWKD HaHOMMWH On8 npuaaHva nreHKam
rasoﬁapbeprlx CBOWCTB, B MPUITOXEHUN C — Leno4vykn co3gaHuAa CTOMMOCTU TMMHUCTBIX HaHOMartepuaros,
cogepXalunx HaHonnacCTUuHbI.

5.2 MuUHepanbHbIA cOCTaB

HaHormuHbI, Kak NpaBuUNoO, COCTOAT U3 Pas3NMYHbIX MUHepanoB. [PUPOAHbLIA CMEKTUT MOXET COAepXaTb
KBapL, cnogy, NoneBow WnaT 1 Kansuut. MuHepanbHeI COCTaB HAHOIMWH ONpeaensoT Kak OTHOLLEHWe Mac-
Cbl MUHEpPAanbHOW KOMNO3ULWK, codepxallencsa B npobe HaHOMMWHLI, K Macce BhICYLLIEHHOW Npobkl. B npobe
HaHOIMWHbLI ONPedensT HanM4Yne Kax4oro KOHKpeTHOro MUHepana v onpedenstoT ero MmaccoByio gonto. Pe-
3ynsTaTamu U3MepeHWiA MMHepansHOro cocTaBa HaHOMWHbl ABMSOTCA 3Ha4YeHUs1 MacCoBbIX A0MNeN KOHKpeT-
HbIX MWHEpPanoB, Bblpa)KeHHble B MPOLEHTax.

[ns onpegeneHns MMHepPanbHOro cOCTaea HaHOIMMH B (pOpMe NopoLlKa B Ka4eCTBe OCHOBHOIO MeToda
NpUMeHsAOT meToq Ha ocHose [PW (cm. [3]), B kauecTBe AONONHUTENbHbIX MeToaoB — Metog I3MA unu no-
NAPM3aLMOHHYI0 MUKPOCKONUID. MeTon nonspruaaLmnoHHON MUKPOCKONUN NPUMEHSIIOT ANA BbiABNEeHUs B npobe
HaHOIMWH HanW4MsA KOHKPETHLIX MWUHEPAaroB, HO UM HEBO3MOXHO OMpPedenvTb UX MaccoByw aomnt. Noato-
MY JaHHbIM MeTo MCMNOMb3YKT B KAYecTBe AOMOMHUTENLHOMO AN NOBbILLEHUA JOCTOBEPHOCTU pe3ynbraToB
naeHTUgUKaLMM MUHepanos. Ecnu HaHormuHa npefcTtasneHda B popMe CyCcrneH3nun, To 4151 U3MepeHuniA roto-
BAT nNpoby B (hopme NopoLlKa NyTeM ee BbicylunBaHus npu Temnepatype 100 °C. MyuHepanbHbIiA cocTas Ha-
HOIMWH onpegensT Metogamn Ha ocHoBe [PW no gudpakrorpamme [3aBUCMMOCTA MHTEHCUMBHOCTEN NMUKOB
KOHKPETHbIX MUHEeparoB OT yria nageHust (v oTpaKeHus ) myyka peHTreHOBCKOro nanyveHus]. Kak npaeuno
M3MepeHus NpoBOAAT C NPUMEHEHUEM CTaHAAPTHLIX 0B6pa3uoB. [Ing namepeHuin NpUMeHsIT Npoby HaHorMK-
Hbl, HAHECEHHYK Ha NMOATOXKY TOHKUM CINOEM C NITOCKOW MOBEPXHOCTLID U HEMOABWXKHO 3aUKCUPOBaHHYHO
Ha HeNn.
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5.3 XumMmn4eckni cocTaB

XUMWYECKUIA COCTaB HaHOMMWH ONPEaensaT NyTeM BbISBMNEHUS HANWYUS U U3MEPEHNA MacCOBOW oMK
XUMUYECKMX 3MEeMeHTOB, copepalumxcs B npobe. MNMonyyYeHHble pesynbTaThl BblpaXatoT B NpoLeHTax.

XMMWYECKAA COCTaB HaHOMWHbI B (hOpPMe MOpOLIKa M MacCOBYH AOMK KOHKPETHBIX XMMWYECKMX
3NeMeHTOB, Coaep)alimxca B Hel, onpepgenstoT metogamn NCM-C, AAC, Ha ocHoee P®, POM-30PC wunu
33MA. PGM-30PC — 370 AONONHUTENbHbLIA METOA, NMPUMEHSIEMEIA ANA onpeaeneHna XMMNUYeCcKoro cocTasa
HaHornuH. Ecnv HaHornuHa npegocTaeneHa B OpMe CYyCneH3un, To Ans U3MepeHniA roToBsaT npoby B hopme
NnopoLLKa nyTeM ee BbicylimBaHus npu Temnepartype 100 °C. Ona namepenun metogammn MCI1-C n AAC u3
npobbl HAHOIMMMWHLI FOTOBSAT BOAHYH CYCMEH3WMK0 3a4aHHOW KOHUEeHTpauuu. Ons namepeHuid MeTogaMu Ha
ocHoBe P® nprvMeHsA0T BbICYLUEHHbIW TBEPAbLIN 0Opasel 3afaHHbIX pasMepoB.

5.4 EMKocTb KaTMoHHOro obmeHa

EmkocTb kaTuoHHOro obmeHa onpefenstoT Kak Konu4ecTBO OBMEHHBIX KaTMOHOB Ha eduHULy mac-
cbl NMpobbl HaHOMMWHBLI. EMKOCTE kaTMoHHOro obmMeHa HaHOrMuHbLl onpegensawT no metony Lonnexwbeprepa
(cMm. [2]), pe3ynbTaThl BbIpaXawT B eAuHULax MUNNuakeneaneHTa sogopogda Ha 100 r BbiCcylleHHOW Ha BO3-
ayxe npobbl HaHormMHb! (Mr-3ke/100 r) unu B eguHMLAx caHTU-MOMNb Ha Kr (cMonb+/kr). Metog Wonnexnbep-
repa, Kak npaBuro, NPUMEHSIT ANS onpefeneHns eMKOCTU KaTMOHHOTO obmeHa noys. KoHLeHTpaLMio MOHOB
MOXKHO paccyuTaTb Ha OCHOBE Pe3ynbTaToB OMpefeneHns XMMUYECKOro cocTaBa HaHOMMMHbI, NOMyYeHHbIX
meTtogamun MCI-C nnn AAC [4].

5.5 Pazmepbl HaHONNacTUH

Kak npaBuno, gnsa onpegeneHuMs pacnpegeneHns 4actul no pasMepam B pasnu4yHbiXx Matepuanax npu-
MeHs0T MeToAbl Ha ocHoBe OPC (cm. [5]). B [6] npuBeaeHa MHdopmaums o0 MCNonb30BaHUM METoA0B Ha
ocHoee [IPC ans onpegeneHus cpeaHero ruapoanHamMUMyeckoro gMaMeTpa 4YacTul M AMana3oHoB pacrpe-
JeneHns yactuy no pasmepam. [NpuMeHUMocTb MeToaoB Ha ocHoee [IPC k HaHomarepuanam 3aBUCKT OT
HECKOIMbKUX (DAKTOPOB, CBA3aHHLIX KaK C CAMUM HaHOMaTepuanoM, Tak 1 ¢ UcnbiTaTensHbIM 0BopyaoBaHUEM.
WMcnonbayst meToakbl Ha ocHoee [JPC, MOXHO NOnMy4YnMTh AOCTATOMHO TOYHbIE pe3ynkTaThl M3MEPEHUA pacrnpe-
OeneHnsa 4acTuy No pasMepam W TpexmepHble M3obpaxeHnsa YyacTvy (BMecTo ABYXMEpPHbIX M3obpakeHui,
nony4aemMbiX MeTogamu MUKpOCKONWMK). [ns n3mepeHui pasMepoB YacTWl Takke NMPUMEHST MeTo4bl Ha
OCHOBe OMdpaKkLmm nasepHoro uanydenus (cm. FOCT P 8.777 w [7]). Kak npaBuno, cycneH3uu cogepxaT Kak
NepBUYHbLIE YacTULbI, TaK U armoMeparsl YacTul, No3ToMy Npu noarotoeBke npob aons uamepeHun cnenyet
cnegunTb 3a TeMm, YTOObLI MPY BLICOKOW KOHLIEHTPaLWK B HER He oBpa3oBbiBanuvck Bonee KpynHble arnoMeparsl
HaHonnactuH. MeToakl Ha ocHoBe AMdpaKkuWu Na3epHOro U3ny4YeHus NPUMEHSIOT TOMNbKO OMS U3MepeHui
CTabMNBHbIX CYCMeH3WiA C MOHOMOAarbHbIM M OTHOCMTENbHO Y3KOAMCMNEPCHbIM pacnpenefneHusMi 4acTul,
no pasMepam, a nNpu aHanuse pesynsTatoB U3MepPeHW cnefyeTt y4ynTbiBaTb hopMy YacTul. HaHormuHy, co-
OepxXallyo HaHOMNAacTMHbI, MNOMepeYHbI pa3Mep KOTOPbIX YBEMWYEH MO CPaBHEHUID C UX NepBOHAYarbHbIM
pa3mMepoM, Kak NpaBuno, NPUMEeHST AN yny4vlleHUus CBOMCTB NNeHKN 13-3a BonbLIOro COOTHOLWEHWSI CTOPOH
HaHonnacTuH. [Ina npoBefeHNsl U3MEPEHUIA PEKOMEHOYETCA OCYLLeCTBNATL NOArOTOBKY nNpobbl B hopme cy-
CNeH3nn noaxogswmm cnocobom, HanpuMmep nepemMeLllMBaHMeM C NPUMEHEHUEM MELLAIKK, BCTPAXMBAHUEM
WKW BpaLleHnemMm.

CpeaHuid pasmep HaHOMNMACTWH, COAEPXKALLUXCS B HAHOIMWHE, oNpeaensanT MeTogaMu Ha OCHOBe and-
pakuuu nasepHoro uanydveHus unu OPC. PesynbraTthbl, NoNy4YeHHbIe 3TUMN METOA4aMW, NPeacTaBnsitoT COOoK
rMapoaMHaMUYECKE pa3Mepsbl, U MX BblpaXakT B HAHOMeTpax. MiamepeHuns pa3amepoB HAHONMacTWH, cogep-
XalMXCA B HAHOTMWHE, J0MYyCKaeTCcA NPOBOAWTL METO4aMKW Ha OCHOBE Anpakuny NasepHoro Many4yeHus B
cootBeTcTBuM ¢ FOCT P 8.777 (Takke cM. [7]) n meTogamm Ha ocHose [IPC B cootBeTcTBun ¢ fOCT P 8.774
(Tarke cm. [6]).

Ecnu HaHornuHa npefcrasneHa B (oopMe CyCneH3nu, TO M3MepeHna pasMepoB HAHOMNACTUH NPoBOAAT
HenocpeAcTBEHHO Ha ee Npobe. Ecniv HaHorMWHa npegcTaeneHa B (popMe NopoLlKa, TO OCYLLEeCTBNAKT Noa-
roToBKy Npobbl B (hopMe CycneH3nu NyTeM ee QUCNeprupoBaHns B XXUOKON MCNEePCUOHHON cpeae.

5.6 MoTepu macchbl NpuU NpoKanuBaHUK

MoTepn Macckl NPW NPOKanMBaHWM HAaHOIMMHBI ONpPedenskT Kak NoTEPU Macchl BbICYLLEHHON Npobbl B
npouecce TepMoobpaboTku Npu TemMnepaTtype He Bbilwe 1000 °C. MoTepn Macckl NPU NPOKaNMBaHUM CBA3aHbI
C pasnoXeHWeM OpraHUYecKUx CoeduHEeHUM U OpraHM4eckoro MoauduKaTopa, CoaepXalluxcs B HaHOMMWHE,
ucrnapeHvem Bofbl U hasoBbIMU U3MEHEHWSMU TMUHUCTBIX MUHepanos. Ecnu HavormuHa npeacTasneHa B
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cdopme cycneH3nu, To NoaroToBky Npobbl B hopMe NopoLuKa Ans M3MEePEHUA OCYLLECTBNSAT NyTEM BbICYLLIW-
BaHWS CYCNEH3NW.

MoTepu Macchbl NPy NPOKaNMBaHUKM U3MEPAIOT B3BELUMBAHUEM MK meTogoM TI. Pesynbratel npeacTas-
NS0T Kak MaccoBYH A0S0, BbIPAXEHHYIO B NPOLEHTax.

CopepxaHne agcopbupoBaHHOW BoAbl B Npobe HaHOMMWHBI ONPeaenstoT Kak MaccOBYK [OMK Bharu
(cm. pazgen 6).

5.7 A,RCOPGLIHOHHHH aKTUBHOCTb NO METUNEHOBOMY CUHEMY

AncopbUMOHHYK aKTMBHOCTb HaHOMMWH MO METUNEHOBOMY CMHEMY OMpenensiT Kak OTHOLUEHWE Mak-
CUMarbHOrO KOnuMyecTBa METUNEHOBOrO CMHEro Kpacutensi, aacopbupoBaHHOro BbiCylleHHon npobown, guc-
neprupoBaHHONM B BOAE, K Macce BbICYLLIeHHON nNpobbl B dhopme nopollka nepen avcneprupoBaHueM. Ecnn
HaHornMHa npencTaBneHa B popMe CyCneH3un, TO ANA NpoBefeHWA n3MepeHuid npoby B cdopmMe nopoluka
FOTOBSAIT M3 CYCMEH3UU NyTEM BbICYLLUNBAHUSA.

AncopbLMOHHYK aKTUBHOCTbL MO METUIMIEHOBOMY CUHEMY OMpefensitoT MeToaoM UNsTpPORansHon By-
maru unu metonom Y®-cnekrpodotometpuu (cm. [8] u TOCT ISO/TS 80004-6) B 3aBucuMOCTH OT Tpebyemoii
TOYHOCTU M3MepeHni. Pe3ynbTaThl U3MEpPEeHWI BblipaxakT B munnumonsax Ha 100 r.

5.8 AcneKkTHOe COOTHOLUeHUue

AcCnekTHOe COOTHOLUEHWE HAHOMMWH ONpedensioT Kak OTHOLWEeHNe cpegHero gMaMeTpa Miockux obbek-
TOB, cogepXalmxca B npobe, K ux cpegHen TomnwmHe.

[OuameTpbl 1 TONWWUHbI 06BHEKTOB, COAEPKALLUMXCA B HAHOIMUHe, namepsawT metogamu ACM (cm. [9] n
[10]), TI3M (cm. FOCT P 59388.1 un [1]) n P3M (cm. [11]), pe3ynbTaThl BolpaxawT B HAHOMeTpax. [Ana nony-
YeHusa Bonee TOYHbLIX Pe3ynbLTaToB PEeKOMEHOYEeTCs NPOBOANTbL M3MepeHus Ha obpaslax 3a4aHHOW KOHLIEH-
Tpauuu Ans Toro, 4Tobbl Ha n3obpaKeHUAX OTCYTCTBOBANW NMOCKMe 0BBLEKTbI, HANOXEHHbIE ApPYr Ha Apyra.
MogroToBky 06pasLoB OCYLLEeCTBNAT cnegyowumM obpasom. 13 npobbl HAHOMMKWHLI B (OpMe NopoLUKa unum
CYCMEeH3Un roToBAT A0CTATOMHO pa3baBneHHYH CYCMEeH3WK0, B KOTOPOW MacCOBas [ONS HaHOMWHbI OMKHA
cocTaenaTh, Hanpumep, 5 x 1072 %. [lanee nony4eHHylo CYCMEH3No HAHOCAT Ha MMOCKYI0 MOAOKKY, Npes-
Ha3Ha4YeHHyo ONs U3BMEPEHWUA MPUMEHSAEMbIM METOAOM, U BbICYLUMBAIOT. CyCneH3uto HaHOCAT B BUAE Kanenb
Ha MOANOXKY NUNETKON unv apyrium obopynosaHuem. CyluKky NpoBOAAT Npu Temnepartype He Bbilwe 100 °C.

OnpepnensaoT cpegHWin AnameTp M CPEAHIOK TOMWKWHY NNOCKUX 0OBLEKTOB, COAEPXKAaLLMXCH B HAHOMMMHE.
ACneKTHOe COOTHOLUEHWE HAHOMMNHbI BLIYMCNAKT AeNeHeM CPeAHEro AnameTpa Ha CpegHIoK TONWMHY 06b-
eKToB. Yuncno obbeKkToB, AMaMeTpbl Y TOMNWWHBI KOTOPLIX ByayT U3MepeHbl, JONYyCKaeTca yCcTaHaBNMBaTh MNo
COrnalleHuo Mexay U3rotoemuTenem u norpebutenem.

5.9 NMneHkoobpazoBaHue

MneHkoobpasoBaHue — 3To cnocobHOCTL kK 06pa3oBaHUD KauecTBEHHO CAHOPMUPOBAHHOM NNeHkM 6e3
npumeHeHusi pobasok (cm. [1]). MneHkooGpazoBaHWe HAHOIMUH OLEHUBAOT BM3yanbHO U NPOBEAeHUEM UC-
NbITAHUSE Ha WM3rMG NonyyYeHHOW NNEeHKU B coOTBeTCTBUM ¢ A.9. PesynsTaThl ANs peructpauvu B NpoToKone
NpeacTaBnalT B 3aBUCMMOCTH OT NPUMEHEHHOTO METoaa.

5.10 BaskocTtb

BA3KoCTb »MAOKOro Tena — 3TO CBOMCTBO OKasbiBaTb COMPOTUBIIEHME MepeMelleHUo O4HON UX YacTu
OTHOCUTENbLHO APYroi. BA3KOCTL HAHOMMWH B (DOPME CYCMeH3nu M3MepsaoT BUCKO3MMETPOM, peaynbTaThl Bbi-
paxatoT B Ma - c. CogepxaHune cyxoro Bellectsa (HaHOIMMHbI) B UCTBITYEMOI CYCNeH3nKU YKa3biBatoT Kak Mmac-
COBYIO [IONIO W Bbipa)aloT B NpoueHTax. B npoTokone Takke yKasbiBawT HaMMEHOBaHWE CYCMNeH3nun 1 Temne-
paTypy, NPV KOTOPOI NpoBeeHbl M3MEpPeHus.

Ecnu HaHornvHa npegcTtasneHa B oopme CycrneH3uu, To NpoBoaMTE NOAroTOBKY Npobbl AN M3MepeHui
He TpebyeTtcs. Ecnu HaHornuHa npeacTasneHa B choopMe NMopoLlka, To AN NpoBeAeHUs U3MepeHWi roToBaT
npoby B hopme cycrneH3nu nyTem ee AMCNeprupoBaHns B COOTBETCTBYIOLEM pacTBopuTene. CrneayeT y4uThl-
BaTb, YTO BA3KOCTb HAHOMMMWHbLI 3aBUCUT OT €€ KOHLIeHTpaLUuK B cycneHsun. MNoaTomMy, ecrniv HaHormuHa npeg-
cTaBrneHa B hopMe nopoLuka, To AoMmKHa BbiTh YKa3aHa KOHLEHTPaLUs HAaHOMNMNACTWUH, COAepXKalluXcs B Heil.

HonyckaeTcs NpUMEHsITb BUCKO3MMETP KOHKPETHOro TUMna U NPOBOAUTE U3MEPEHMWS B YCMNOBUSIX, KOTO-
pble cornacoBaHbl MeXay noTpebuTenem 1 U3roTOBUTENEM.
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6 NMpoTokon ucnbiTaHUM

dopma npoTokona UcnelTaHUA NpuBedeHa B npunoxeHun D. MpoToKoN UCMbITaHMIA OOMXEH coaepXaTb
crnegyrowyo nHdopMaLuio:

- MAGHTUPUKALMOHHbIE JaHHbIE HAHOTMNHbI:

- HAUMEHOBaHWe NPOOYKLIUMK,
HaMMEeHOBaHMe U3roToBMTENA,
HOMep napTum,
NCXOOHOE Chipbe,
- YCINOBUSA XpaHEHWUsI NpogyKLUMK U Npob A0 UCNbITAHWIA,

- HaUMEeHOBaHWe XUOKOW cpelbl, NPUMEHEHHON ANsl U3rOTOBMEHUSI HAHOMMWHbLI B hopMe CycneH3uu
(&ns rMopodUnEHON HAHOTMMHBI — BOAA, OPraHOUBEHON HAHOTTIMHBI — OPraHWYEeCKUin PacTBOPUTENDb);

- cogepXaHWe CyYXOoro BellecTBa [OTHOWeEHWe MacChl Npobbl HAHOMMHBI B (DOPME CYCMEeH3Un Wiu
NMOPOLLKa MOCHe BbICYLUMBAHWUSA OO0 OOCTMXEHWUS MOCTOSAHHOW Macchl K Macce npobbl HAHOMMWHBI OO BbICY-
WwuBaHWA. [Ana HaHOrMWHLI B hopmMe BOOHOW CYyCNeH3uu Temnepatypa cylwku coctaendet (105 + 2) °C
(cm. FTOCT P MCO 11465))], BoipaxkeHHOE KaK MaccoBasi 4OMs B NPOLEHTAX;

- MaccoByl0 [0S0 Bnary [HaHOMMWHLl B (hopMe nopoLlka UamMepsarT MeTo4aMu BbicylWMBaHna unu 1T,
npwW aToM TemnepaTtypa Harpesa cocTasnseT (105 + 5) °C], BolpaXeHHY0 Kak MaccoBas JOMs B NpoueHTax
(cm. [12]);

- HaseaHue fo6aBoK (NPU HANUUKUK), TAKMX KaK NOBEPXHOCTHO-AKTUBHOE BELLECTBO W 3aryCTUTENb;

- MOpdOnorM4Yeckne XxapakTepucTuku (Hanpumep, CTPYKTypa, popMa HaHOMNacTUH W COCTOSIHUE UX
arnoMepaluy ¢ NpUNoXeHWeM penpe3eHTaTuBHbIX N306paXeHnin Co LUKanon yBenuyeHns, nony4YeHHbIx MeTo-
gamu ACM, M3M nnun PAM, npu 9TOM 4MCno n3obpadkeHnin MoxeT DbiTb COrnacoBaHo MeX Oy W3roToBUTeNneM
1 notpebutenem);

- 3Ha4yeHne pH HaHOMMWHbLI B (DOpMe BOLHOWM CYCNeH3uu (M3MepeHHoe CTEeKNAHHbIM pH-anekTpogom) ¢
yKa3aHWeM TemnepaTtypbl, Mpy KOTOPOW NPOBEAEHbI N3MEPEHNUS;

- 06o3Ha4YeHWe HACTOSALWEro cTaHaapTa;

- HAUMEHOBAHWUA N3MEPEHHBIX XapaKTEePUCTUK, yKalzaHHbIX B Tabnuuax 1 u 2;

- MeToAbl U3MEPEHNIA, MPUMeHsEeMble AN onpeaeneHns KOHKPeTHbLIX XapakTepUCcTUK HaHOMMWHbI,

- 0aTy npoBejeHns U3MepeHnii 1 HaMMeHoBaHWe opraHu3aunn, MPOU3BoAMBLLEN U3MEPEHUS;

- KONMMYeCTBeHHbIe U/MMN Ka4eCTBEHHbIE pe3yrbTaTbl U3MEePEeHWIA KOHKPETHBIX XapaKTepucTuK, BKoYas
CCbINKY Ha pazfgen cTaHaapTa, B COOTBETCTBMM C KOTOPBIM BbIMOMHEHbLI PACYETHLI W/UINW aHANW3 pe3ynsTaTos;

- HEONpEeAEeneHHOCTb pe3ynkTaTtoB U3MEPEHWUA, BKMKOYAA NMOBTOPSAEMOCTbL M BOCMPOWM3BOAUMOCTL pe-
3ynLTaToB;

- 0CODEHHOCTU NPOBEAEHUA 3MEPEHNIA;

- DOMOMHUTENbBHY MHOPMaUKI0 (NPKU HANWMYKUK), NOOTBEPKAAIOLLYI0 pe3yrnbTaTbl M3MEPEHMUIA;

- OTKITOHEHWS (MPW HanW4yuMKu) OT HacTOsALLEero ctaHgapTa, HanpyuMep NpYMeHeHue Apyroro Metoga W3-
MepeHU (cnegyeT NpUBECTW €ro onMcaHne U COOTBETCTRYHLee 06OCHOBAHWE €r0 NPUMEHEHUS).
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MpunoxeHune A
(cnpaBo4yHoe)

MeTogbl MSMEPEHVII:I, npumMmeHsemble onAd onpegeneHNUA KOHKPETHLIX XapaKTepUCTUK MUHUCTbIX
HaHOMaTepuanoB, cogepXawux HaHONNAaCTUHbI

A.1 Obwme nonoxeHUs

B HacTosALleM MpUNOXeHUM NpuBeaeHbl MeTodbl U3MEpPEHUA, MPUMEHAEMbIE ANA ONPeneneHus KOHKPETHbIX Xa-
pakTepUCTUK HAHOIMWH B hopMe MOPOLLKA M CYCMEH3UW, B TOM YMCIe peKoMeHAaLun No NoAroToeke Npod, NnpoBeaeHuo
N3MepeHuit, aHanuay n obpaboTke pesynsraTos.

A.2 MuHepanbHbIX cocTaB

MuHepanksHbIA COCTaB HaHOMMWH, BKNYaa cogemKaHue MMHeparnos, onpedensaoT MetogamMu Ha ocHose JPW. Mu-
Hepansl MAEHTUMULMPYIOT, CpaBHMBasA MoMyYeHHbI obpasel KOHKpeTHOro MuHepana, CoaepXallerocs B WCNbITyeMoi
npobe HaHOoMMMHbLI, CO CTaHAAapPTHEIM 0Bpa3uoM. PaccTosHve d BeIMMCIAIT, UCMOMb3YS MUKOBbLIE 3HAYEHWUA Ha NOMYYEHHbIX
nzobpaxeHuax. Kak npaBuno, NpUMeHs0T COOTBETCTBYHOLUUE METOAWKN U3MEpPeHUi (cMm. [2]).

PaccTosiHue d BblYMCNAKT No 3akoHy bparra no dgopmyne

d=ni/(2 sin B),

rae n — Lernoe YAcno;
L — OnvHa BOMHLI PEHTIEHOBCKOIO U3Ny4eHns;
6 — yron nageHus (MNu OTPadKeHMWA) NMy4ka PEHTIEHOBCKOIO U3any4eHus.
Kak npaBuno, npUMeHsIioT MamMmepuTensHoe o6opynoBaHue ¢ peHTreHOBCKUM nanydeHrem Cu-Kal ¢ A = 0,1540562 Hm.
Mopsgok AndopakUMOHHOTO oTpakeHua n = 1.
TunuyHble NapameTpsl M3MepUTeNbHOro 0bopyaoBaHWsA — peHTreHoBckasa Tpybka (Cu aHoa): HanpskeHue peHTre-
HoBckol Tpybku — 40 kB, Tok peHTreHoBckoW Tpybku — 40 MA, yron namepeHuin — ot 2 go 60 rpag.
MuHepanbHbIA COCTaB HAHOMWH OMPEAENAT No 32aBUCUMOCTU MHTEHCUBHOCTEN NMUKOB KOHKPETHBLIX MUHEPAroB OT
yrna nageHvs (Unn oTPaXKeHus) Nyyka PeHTreHOBCKOTrO U3Ny4YeHus.

A.3 XMMnyeckun cocTtaB

XMUMUYECKMIA COCTaB HaHOMWH B (hopMe NOpOLUKAa, Kak NpaBuno, onpeaensanT MeTogamin Ha ocHoee P® 1 gonon-
HUTEeNbHbIM MeTogom POM-30PC. [lonyckaeTca NpMMEHSATb Opyrve MeToabl U BbIMOMHATL M3MEpPEeHUs B COOTBETCTBUM C
PYKOBOOCTBOM MO 3KcnnyaTauun obopygosaHus.

A.4 EMKOCTb KaTUOHHOro obmeHa

EmMKocTb KaTMoHHOro oBMeHa HaHOrMWH onpegensoT cregyowMM obpasom (cm. [13]).

MpuMeHsIoT cnegytollee ucneiTatensHoe obopyaoBaHue: eMKoCcTb Ans duneTpaTta, Npobupky Ans Bblllenayvea-
HWA (Danee npobupka) u pecreep. B HWKHIOK YacTk NPOBUPKM NOMELLA0T MMIPOCKONWYECKYIo BaTy B HEOOMbLLOM Konuye-
cTBe Takum obpa3oM, 4Tobbl ee BEpXHAS NOBEPXHOCTL Obina NMOCKOW, Aanee B Ka4ecTBe NMOAMNOXKKM N5 Npobbl HAHOMN-
Hbl YKNaablBaloT Bymary ¢ aMyrbCUOHHBIM CrioeM TOMWMHOW oT 2 o 3 MM. BepyT HaBecKy HaHormMuHbl Maccoi ot 0,4 o
0,5 rn B 10 pa3 npeBbIWAaOLYK Maccy KBapLEeBoro NopoLlka v paBHOMEPHO nepeMellnBaroT. [anee npody B3BeluvBaloT
C ToYHoCTbio 4o 0,1 Mr 1 NoMeLLaroT B NPoBUpPKY.

KeapueBblil NOPOLLOK C YacTuuamMu pasamepom npudnuantensHo ot 40 oo 60 Mel kMnaTAT ¢ pa3baBrieHHOW CONsAHOM
KWCMOTOW, 3aTeM TLaTelbHO NPOMbIBAOT BOAOW U BbICYLLUMBAIOT.

[nsa vcnbiTaHnii NPUMEHSAIOT CriedytoLne X.4. peakTUBhI.

A.4.1 1 N pacTtBop auetara ammoHusi c pH 7

2 N BogHoro aMmmunaka 1 2 N yKCyCHOWM KMCMOTbl CMELLMBAIOT B PaBHbIX KoNM4ecTBax, 406aBnsaoT KOHUEHTPUPOBaH-
HbI BOOHBIA aMMUaK UNWU NedsHY YKCYCHYH KMCNOTY A0 MOMny4YeHus pacTtBopa co 3HadeHuem pH, paeHeim 7. pH nony-
YEHHOro pacTBopa M3mMepsAloT pH-MeTpoM CO CTEKMNAHHBIM 3MEKTPOLOM.

A.4.2 80 %-HbIA pacTBOp 3TMNOBOro cnuptac pH 7

OynLLeHHy0 BOAY CMELMBAIOT C 3TUIOBbIM CNMPTOM B cOoTHoweHuW 20:80, nobasnsioT rugpokcua Hatpwa 4o no-
NyYeHusi pacTBopa co 3Ha4YeHWeM pH, paBHbIM 7, NOCTOAHHO KOHTPONUPYS 3HavyeHne pH nHgukaTopHow Bymaroin.

A.4.3 10 %-HBI pacTBOp XNopuaa Kanus

Xnopug kanua maccor 100 r pacTBopAKT B o4uLleHHOW Boge obbemom 900 mn.

BbilenayvBaHve NpoBOAAT B CNeayowweM Nnopsake:

a) pacTeop auetata aMmoHusa obbemom 100 Mn HANWBAKT B KanenbHy BOPOHKY. 3aTeM pacTBop auetata aMmMo-
HWUs nuneTkon gobaenstoT B npobupky ¢ npoboi Takum obpasom, 4Tobel Nnpoba Bbina gocTaToMHO NpoNUTaHa pacTBoOpPOM.
[anee kanenbHyl BOPOHKY W npobupky ¢ npoboi nogcoeavHsioT K pecuBepy. KpaH kanenbHOW BOPOHKW perynupyrot
Takum 0bpasom, 4Tobbl OCTaBLUWMINCA pacTBOp aueTtarta aMMOHMA NOCTENeHHO Yepe3 4—24 4 Bbin nepenut B Npobupky ¢
npodoi;
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b) KanenbHy BOPOHKY W pecuBep TLUATENbLHO NPOMbIBAIOT. 3aTeM NpoMbiBaloT nNpoby, nodasus B Hee 80 Y%-HbliA
3TUNoBbIA cnMpT obbemom 50 Mn 1 AaB emy cTeudb;

C) B kanenbsHyo BopoHKy HanueatoT 10 %-Heii pacTBop xnopuaa kanusa obkemom 100 Mn 1 AatoT eMy CTeYb B pecu-
Bep Ana obecnevyeHWs npouecca MOHHOro obmMeHa (3aMelleHe MOHOB aMMOHKA B 06pasLie Ha MOHEI Kanus),

d) pacTeop xnopuaa Kanus NepeHocHaT U3 pecusepa B NeperoHHsIV annapar v BbiMONHSAKT NEPeroHKy aMmMOoHKs Mo
MeToay Keenegans. K anctunnary gobasnsatot 0,1 N cepHoi KMCnoTel, a M3bbiTok cepHoi kucnoTel TMTpytoT 0,1 N pactso-
pom efkoro Hatpa. OQHOBpPEeMEHHO NPOBOAAT XONOCTOW OMbIT, paccynTaHHbIi No dopmyne (A.1), OKpYrmawT pesynstar
[0 Nepeoro AecATUYHOrO 3HakKa nocrie 3ansaTol W BblpaXaloT B MUNNUsKBMBaneHTe sogopoda Ha 100 r BbiCyLLIEHHON Ha
Bo3ayxe npobel (Mr-axke/100 r)

C=[(A-B)-f-10J/[S - (100 = M)/100], (A1)

rne A — obwvem 0,1 N-NaOH, HeobxoguMmblin ANa XONOCTOro onbiTa, MI;
B — Ttpebyembii 06bem 0,1 N-NaOH, mn;
f — koadpdomumeHT 0,1 H-NaOH;
S — macca npobs, T;
M — maccoBas gons snaru npodel, %.

A.5 Pa3mepbl HaHONNACTUH

A.5.1 O6wme nonoxeHus

Paamepbl HaHONNACTMH, COQepPKalluXcs B HAHOMMWHE B (DOPME CYCMEeH3WW, U3MEPSIOT MeTo4aMW Ha OCHOBE Au-
dopakLum NasepHoOro M3nyyYeHns ¢ NpMMeHeHWeM aHanuaaTopa pasmepoe YacTu, unu Ha ocHoee [PC. Huxe npveedeHbl
pekoMeH4aLun No NoAroToBKe NpPob HAHOMWHBI A4NA NPOBeOEHUS N3MEPEHUIA.

A.5.2 MNMoparoTtoBka npo6 AnNA NpoBeAeHWUA U3MepPeHUN

[Mpoby HaHornuHbl B chopme NOpoLLKa cHavYana BeicylwmBatoT npu Temnepartype 110 °C B Teuenne 8 4. Ecnn co-
AepxXaHune cyxoro BellecTBa B Npobe 3Ha4MTeNbHO BENWKO, TO A0MSA arfnoMepupoBaHHbIX HaHONMNAacTUH yBenuynBaeTcs.
3TO CBA3aHO C TeM, YTO arnoMepauuns HaHONNacTUH NPOMCXOAMT MO Mepe yBenW4eHWs KoHUeHTpauuu. Mpu aTom ecnu
cofepaHue Cyxoro BellecTea B Npobe He3Ha4YUTeNbHO, TO HEBO3MOXKHO MOMYYNTh 4OCTATOYHYK MHTEHCMBHOCTEL pacce-
AHWS CBETA HaHoMnacTuHaMu. MoaToMy Ans NpoBeAeHUA U3MepeHUuid Npoby HaHOMMWHEI B hopMe NopoLuka Heobxoaumo
Avcnepruposate B AUCTUNNUPOBaHHOW Bode TakuM obpasom, 4Tobkl cycneH3nsa Obina Takow KOHLEHTpaLmMn, Mpy KoTOpoi
MOXHO MOMY4YNTh AOCTATOYHYIO MHTEHCMBHOCTb PacCesiHWsi CBeTa HaHomnactuHamu. [OTOBAT CYCMEeH3WK HAHOMMWHBI C
maccoeor gonen 0,2 % nyTem CMELLUMBAHWA HAHOMMWHbI C AWCTUIINMPOBaHHOW BOAoW. MNonyyYeHHble pesynbtathl npea-
CTaBNAT cOOOM pasmepbl HAHONMACTUH, COAEPXALLMXCH B CYCMEH3UM.

A.5.3 lMoaroToeka nNpo6 ¢ NpUMeHeEHUEeM OpraHU4YecKUX pacTBopuTeneun

Ecnv HaHOrMWHY HEBO3MOXKHO AWCNEPTMPOBATE B AUCTUNNMPOBAHHON BoAE, TO ANA 3TUX Leneid NPUMEHsT cooT-
BETCTBYIOLLMIA OpraHUYecKWin pacTBopuTEnb. B NpoTokone ykassiBatoT TUM OpraHMYeCcKoro pacTBOPUTENS Y KOHLEHTPaLMIO
nony4eHHol cycneHsun. MNpoby B hopme cycneHanmn roToBAT NepemMeLllnBaHueM ¢ NpUMEHEHUEM MELLANKM.

A.6 TMoTepu macchl NpU NpoKanuBaHun

[MoTepn macchl Npy NpoKanMBaHn1 HAHOMWH ONPedensT creayowmm obpasom:

a) npoby HaHormMWHbLI B (hopMe CYCMNeH3nMK W Nopollka maccor ot 1 4o 2 r nomMellarT B NpeaBapuTenbHO Bbl-
CYLLEHHbIA TUrenb ¥ BbiOEpXUBAKOT B CyLIUbHOM WKady npu Temnepatype 110 °C oo nonyyeHWst NOCTOAHHOW Macchl
npobbl. 3aTeM oxnamgatoT B IKcUkaTope A0 3a4aHHOM TeMnepaTypbl M B3BELUMBAKT € TOYHOCTBIO Ao 0,1 mr;

b) Turene c BhicylweHHOW nNpoBOM MOMELLAT B SMNEKTPUYECKYD NeYb W BbIAEPXKMBAKT NpW Temneparype
(1000 £ 25) °C B TeveHune 60 MUH;

c) Turens ¢ Npoboi oxNaXaarT B 3KCUMKaTope A0 3a4aHHOW TEMNepaTypbl M B3BELUMBAIOT € TOYHOCTE0 Ao 0,1 M.

MoTepu Maccel Npu NPOKanMBaHWW HAHOMWUHBI L, %, BBIYMCASAIOT C TOYHOCTBIO 40 NEPBOro 3Haka nocne 3anAaToin no
dopmyne

L= (W, - Wo)(W, - W) - 100, (A.2)

roe W, — macca turng ¢ npobon go TepmoobpaboTkm, T
W, — macca turna ¢ npoboit nocne TepMoobpaboTku, T;
W, — macca BbICYLWEHHOro TUIMS, I

A.7 AgcopbuMOoHHasA aKkTUBHOCTbL NO METUIEHOBOMY CUHEMY

[MpUMeEHAOT METO C UCMONb30BaHWEM (DUNBTPOBANbHOW Bymarv, NpUBEAEHHbBIA B HACTOALLEM MPUIOXKEHWN, UK
konopumetpa (cm. [13]).

HaHornuHy B chopme nopowka maccor 0,5 r noMewaoT B KOHUYECKYD konby, codepxallytlo 2 %-Hblli pacTeop
nupodooccata TeTpaHaTpus (TSPP) obbemom 50 mn. [Janee roToBAT CyCNeH3UK HAHOIMUHLI NYTEM YNbTPa3BYKOBOW 06-
paboTku B TedeHre 20 MUH N kunsdeHnem B TedeHne 10 MuH. 3aTem B MOMy4YeHHy cycneHavio aobaensawT pacTBop
MeTuneHoeoro cuHero (0,01 M) nopumammn no 1 Mn A0 HACkILLEHWUA (OOCTUKEHUA KOHEeYHOW Touku). Mpu kaxaom aobae-
NEeHUU pacTBopa METWUMEHOBOrQ CUHErD CYCMEH3WHD HAHOMMWHLI NMEePEMELUMBAIOT C NPUMEHEHWEM MAarHWTHOW MeLlanku
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W Kanm CYCMeH3un NoMeLaT Ha (puneTpoBansHyo bymary. KoHeuHy TOUKy onpedensioT No HanMyMio OKpalleHHOoro
«opeonay wupuHon 1,5 MM BOKpYr Kannu CycrneH3vyu HaHOMMWHel Nocrne nepemellvBadus B TedeHune 2,5 muH. Agcopb-
LUMOHHYH aKTUBHOCTL MO METUNEHOBOMY CUHEMY OMPEaensaoT No obkLemy pacTsopa METUNEHOBOTO CUHErO, Ao6GaBneHHoro
B CYCMEH3MI0 HaHOIMWHbLI B KOHEYHOW TOYKE.

ApcopbuMoHHas akTMBHOCTb MO METMMEHOBOMY CWMHeMy HaHormuHbl (Mmone/100 r) paBHa obvemy pacTBopa
METWINEHOBOIO CWHEero, A00aBMEeHHOro B CYCMEH3WI0 HAHOMWHBI B KOHEYHOW TOYKe, (MMOnb)/mMacca BbICYLLIEHHOW
npodel (r) x 100.

PekomeHOyeTca NpUMeHAThL MLTPOBanbHY Bymary, COOTBETCTBYHOLLYIO CNeayLMM TpeboBaHUAM:

- macca — npubnuantensHo 140 r/m2;

- TonwuHa — npubnusutensHo 0,25 mm;

- paamepbl Nop — NpPUONM3NTENLHO 3 MKM.

Bpems chunbTpaLmm, To ecTb Bpems hUnNLTPOBAHUA AUCTUNNMPOBAHHO Boabl oBbemom 100 cm? yepea dunsTpo-
BanbHy Bymary nrnowagsio 10 cm? dunsTpoBanbHoit Gymaru npy gaenequn 0,98 kMa v Temnepatype 20 °C — He Gonee
240 c.

A.8 AcnekTHOe COOTHOLUEeHWe

ACMNeKTHOE COOTHOLLEHWE HAHOMMWH, Kak npaeuno, onpefensawT MetogoMm ACM. CHavana ua npobbl HAHOMMMWHBI
rOTOBAT CYCMEH3Wo, B KOTOPOW MaccoBasi Jonsa HaHormuHel coctaensaet 0,1 %, 3atem ee pasbaBnsioT OO MOMyYeHUs
CyCMeH3uM C MaccoBoii Aonen HaHormuHbl 5 x 1075 %. [lanee nony4eHHyo CycneHauio HaHOCAT Ha MIOCKYI0 MOAMOXKKY W
BbICYLUMBaIOT. M3MepsAoT NuHelHbIe pa3Mepbl OTAEMNBHBLIX MITOCKUX 06BEKTOB (YMCNO 0GLEKTOB AOMKHO BbITh CTATUCTU-
YeCKM 3HaYMMbIM), COAEPKALLMXCA B HAHOMMKWHE, U BbIMMCNAT cpeaHUii AnameTtp. CpeaHuWii guameTp nnockux obbeKkToB
LOEnAT Ha WMX CPEOHIo TOMLLMHY W MOMy4YarT acNeKTHOe COOTHOLUEHWE HaHOMMWHLL. VM3amepeHWsa NpoBoAAT MeTodamu
MN3M, POM u ACM (cm. [11], [14], [15] v [16]).

A.9 Nnenkoo6pazoBaHue

A.9.1 O6uwwme nonoxeHUs

M3 npobkl HaHOMMWHBI B (DOpME NOpOoLLIKA CHavyana roToBAT BoAHyo cycneHawio (cM. FOCT 16932, [17]wv [2]). Macco-
Bas 0N HAHOMHBI B CYCNEH3MM [OrhKHa COCTaBNATh 0T 2 % A0 3 %. BoaHyto cycneHauio o6bemom 110 cm® nepemetun-
BaKOT 4O MOSHOrO AMCNEeprMpoBaHns, 3aTeM NpoOBOAAT ee Aerazauuio B BaKyyMHON kamepe. [lanee cycneHavto BeINUBawT
B NOMNMMPONUMNEHOBbIA NOTOK pasmepamu (200 x 140 x 25) Mm3 1 BbICyLLIMBAIOT NpU Temnepartype 60 °C B TeueHue 1 cyT.
[MneHkoobpa3oBaHWe HAHOIMWMHLI OMPEAENSAOT NPKM HOPMarbHbIX YCNOBUSAX OKpYXKalLlel cpeabl B COOTBETCTBMU ¢ A.9.2
(cm. [1]).

A.9.2 OnpegeneHue nNneHkoobpa3loBaHUA

Mony4eHHyo NNeHKy oCMaTpuBalT W pesynbTaTtbl UKCUMpYoT Ha doTom3obpaxeHnsax. [lanee nneHKy akkypaTtHo
OTAENAT OT NOANOXKKM U BU3yarnbHO €€ KOHTPONMWPYHOT Ha Hanvdve gedopmMaumy U OLEHMBAKT ee cnocobHOCTL coxpa-
HATb dhopMy. Ha ocHOBaHWMW MOMyYeHHbIX Pe3ynbTaToB HAHOMMHY OTHOCAT K OOHOW M3 YeTbipex kaTteropuil. Kateropum
OLLeHKM NrieHKoobpa3oBaHUA HaHOMMWH NpUBedeHbl B Tabnuue A.1.

Tatbnuuya A1 — Kateropnu oLueHKM nrneHKoobpasoBaHWsA HaHOMMNH

Karqropun BHeLwwHWiA BUO NNEeHKW Heanmines CoxpaHeHue chopmbl ,ElOﬂOJ'IHVITerII?HbIIFI
nneHkoobpasoBaHmsa nedopmauun KpUTEPUIA
A YeTko cchopmrpoBaHHan Het [MpeBocxogHoe [MBKOCTb NNeHkn
B YeTko ccpopmmpoBaHHan Oa Xopoluee [mBkocTe NneHkn
C HeogHopoaHana xpynkas [a Mnoxoe —
D C HecnnowHOM NOBEPXHOCTLIO — Mnoxoe —

A.9.3 UcnbiTaHre NNeHKN Ha usrnd
[MBKOCTE NONy4YeHHON NNEHKW OLEHUBAKOT UcnbiTaHuem Ha uarnb no FOCT 31974 (tarke cm. [2] v [4]).

A.10 BaskocTb

Ons N3MepeHna BA3KOCTHU HAHOIMWH B cpopme CyCNeH3nn NpUMeHAKT BUCKO3UMETDbI pa3nnyHbIX TUNOB. ,D,onyci{a—
€TCA NpoBOAWNTE M3MEepPeHWNA BA3KOCTU HAHOMMWH B COOTBETCTBUMU C MHCprKL[Meﬁ no aKcnnyaTtauuu, Hpe,ELOCTaBHeHHOI‘fI
M3roToBUTENEM BMCKO3UMETPA. Kak npaeuno, ana naMmepeHuna BA3KOCTW HAHOMMKWHbI B CbOpME CYCNeH3nn NpUMeHAT po-
TaUMOHHbLIN BWUCKO3MMETP, KOTOprﬁ BblﬁMpaPOT B 3aBMCMMOCTW OT €€ BA3KOCTWU. Cne,qyeT YYUTbIBATb, YTO pe3yrbraTtbl
IIISMEDEHI/II:"I BA3KOCTW HaHOIMMWHbI B CbOpMe CYCNEeH3nKn 3aBUCAT OT KOHLUEHTPpaLUWK, CKOPOCTKU BpalleHNAa 1 TeMnepaTypbl.

ﬂOI'IyCKEETCﬂ NMPUMEHATb BUCKO3MMETP KOHKPETHOIO TWMa W NpoBognTb M3MEPEHMA B YCNOBMAX, KOTOPbIE COrnaco-
BaHbl MexXXgy I'IOTpeGMTEJ'IEM M U3roToBUTENEM.
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MpunoxeHune B
(cnpaBo4HoOe)

npU’IMEHEHD‘Ie MUWAHUCTbIX HaAHOMaTepunanosB, cogepXalWux HaHONMNaCTUHLI,
AnA npyugaHnAa nneHkKam rasoﬁapbeprlx CBOWCTB

B.1 O6Liue nonoxeHus

HaHoKoMMno3uT ¢ NoNMMEPHOR MaTpULEeR, apMUPOBaHHBIA rMWHOW, oBnagaeT yny4LeHHbIMY ra30HENPOHULGEMBIMA
CBOWNCTBaMM, YTO MOATBEPKAEHO COOTBETCTBYIOWMMK naTeHTaMmu 1 onybnukoBaHHeIMU MaTepuanamu. CBolcTBa nne-
HOK ONS YNakoBKWM MULLEBLIX MPOAYKTOB W APYrMX NPUMEHEHWIA, U3rOTOBMEHHBIX C MCMNOMb30BaHMEM HAHOKOMMO3WTa C
MONUMEPHON MaTpuLlell, apMUPOBAHHOIO MKHONW (4anee — HAaHOKOMMO3WTHLIE ra30HeNPOHMLAeMble NNeHKK), U3ydeHsbl,
W HanaxeH CepWiHbIA BbIMYCK Takux nneHok. Hanbonblwmid ypoBeHb rasoHenpoHULaeMocTy AeMOHCTPUPYET NIeHKa, B
KOTOPOW MMUHUCTbIE HAHOMMNACTUHEI PAcNoNoXeHbl NapannensHo OTHOCUTENBHO ee NoBepxHocTu (cM. [14]). HaHokomno-
3UTHblE ra30HenpoHULaeMble NMeHKU N3roTaBnuBaloT ABYX BUOOB: C MONIMMEPHOW MaTpuLlen Unu B Buae nokpbiTus. MNpu
W3roTOBNEeHNWM HAHOKOMMO3UTHOW ra3oHenpoHMLaeMOl NMEHKA C NMONMMEePHOW MaTpuLed paBHOMEPHO CMELLMBALOT NOMNu-
MepHbIA MaTepuan 1 HaHorMWHY. [pK 3roTOBNEeHWW HAaHOKOMMNO3WTHOWM ra30HENPOHNLLAEMOW NNEHKW B BUAE NOKPLITUA —
TOHKWIA CMOW HaHOMMWHBI HAHOCHAT Ha MOMMMEPHYK NieHKy-noanoxky. B oboux cnyvasx nomny4aloT HAHOKOMMO3WUTHbIE
NMNeHku ¢ rasobapbepHbIMY CBOMCTBaMW, Tak Kak HAHOMNACTUHBI MKHBI HENPOHWLAeMbl ANA Monekyn rasa. Kak npaeuno,
NpPW M3roTOBMEHWM HaHOKOMMO3UTHbBIX ra30HeNpPOHMLAaeMblX NNEHOK UCMONb3YIOT Takue MUHUCTbIE MaTepuanbl, Kak 04u-
LEHHBIA BEHTOHWUT, CUHTETUYECKMA CMEKTUT WU OpraHoUMbHYH rMWHY. [INs M3roToBNeHWsA Npo3paYyHoi rasoHenpoHuLae-
MOW NMEHKW UCMOMNb3YHT CUHTETUYECKUIA CMEKTUT, HE COAEPXKALLMIA OKpaLIMBaOWKX Npumecel. MaccoBas Aonsa HaHornu-
Hel B rasobapbepHOM CrNoe NAEHKM COCTABNAET OT HecKonbkux eanHu Ao 90 %. HaHOKOMNO3UTHYI0 rasoHeNpoHULEaeMyto
NNeHKy B BUAE MNOKPLITUS MOXHO MOMNYyYUTb NYyTEM HAHECEHWA pacTBOpa, COAEPKALLErO HAHOTMUHY, Ha NINEHKY-NOAMOXKKY,
Hanpumep nonuaTuneHTepedTanaTHyo NnexKy. [na nonyyeHns nneHku 6onbWOoN ANWHBl MCNONL3YIOT cneymnansHoe 0bo-
pyAoBaHWe ANA HaHEeCeHUS MOKPbITUS Ha NNeHKY-NOANOXKKY B PYMNOHE U BbICYLUMBAHUWA.

[ns nony4yeHna NOKpbITUiA HeoBxoaMMO, YTOOLI CMelLMBaEMbIe HAaHOTTMHA M NONUMEPHBIA MaTepuan Beinn coeme-
CTUMbI, MO3TOMY, KaK NpaBuno, Ansa 3TUX Lenen NpUMeHsoT opraHounbHY0 HaHOTrMMHY. OpraHoUbHYO HAaHOTTTUHY 13-
roTaenuealoT NyTem BBEAEHMWS NOBEPXHOCTHO-aKTUBHOIO BELLECTBA B MCXOAHBIM MaTepuan Ans peakuuu MoHHOro obMeHa
W CUNUIMPYIOLLIEro areHTa Ana obpa3oBaHUs KOBaNeHTHbIX CBA3eil BHYTPW OpraHUYeckrux Monekys, pacnonoXeHHbIX Ha
Kpasix KpucTanmnoe.

[MpyY M3roTOBMEHWN HAaHOKOMMO3UTHOW ra30HeNPOHMLAeMOW MNEHKU C NMONUMEPHOW MaTtpvuel NonvMepHbli Ma-
Tepuan v HaHOIMWHY CMELLMBAIOT B PasNMYHbIX COOTHOLWEHUSAX. B 3TOM cnyyae NpyMeHsoT pacTBOp, B KOTOPOM MOXKHO
AvcneprupoBaTe HAHOMMUWHY ¥ OOHOBPEMEHHO PaCcTBOPWUTE MMacTuK. MoCKoMbKY KpUCTanmbl HaHOIMKHEl cBOGOAHO nepe-
MELLAITCH B KUOKAX cpedax, TO TakuM METOAOM MOXKHO MOMy4YUTb NINEHKY C BbICOKOW opueHTauvei kpuctannos. Ons
rMapoUNBHBIX NONMMEPHBIX MaTepPUanoB UCNONb3YIOT PACTBOP Ha BOAHOW OCHOBE W rnapoduneHyo HaHOMUHY. MNneHka,
W3roTOBNEHHas U3 rmapodUnEHOro NOIMMEPHOrO MatTepuana v ruapodMneEHON HaHOMMWHEI, obnagaeT 6apbepHLIM CBOWA-
CTBOM B OTHOLUEHWMW rasoe, HO He obecneYynBaeT 3alMTy OT BogAHOro napa. [Ana pelleHns gaHHoW npobnemel paspabo-
TaHa HaHOMMWHa, YCTOMYMBAN K HAarpeBy, NP1 3TOM NapoHenpoHWLaeMocTb obecneynBaeTcs 3a CHeT HarpeBaHus nocne
W3roTOBMNEHUA NneHku (M. [5], [14] n [18]). Takum obpazoM, nocne HarpeBaHWs Y NINeHKW, W3roTOBMEHHOW C NPUMEHEHU-
€M TakoW HaHOMWHbI, MOABMATCA NapOHENPOHMLAEMbIe CBOWCTBA. HaHOKOMMO3UTHYIO rasoHENPOHULIAEMYIO MMEHKY B
BUAE MOKPBLITUA MOXHO NOMY4UTE NyTeM HaHECEHWUA CYCMeH3UM HaHOMMMHbI Ha NNEHKY-NMOAMNOXKY, HanpuMep NonMaTUneH-
TepedTanaTHyto NMAeHKy, C NOCneayLWMM OTAeNeHUeM Nony4eHHOro HaHOKOMMO3WTHOTO NMOKPBITUS OT MIEHKWU-MOAMOXKN.
Mpy 3TOM ecnu MCNONb3yT cneyunansHoe obopydoBaHve ANS HAHeCEeHUS MOKPbITUA Ha NNEeHKY-NOoAMNOXKY B pynoHe, To
nony4atT HaHOKOMMO3WTHYIO ra3oHeNpPoHMULLAEMYH MNEHKY B BUAE NOKPLITUS BOMbLUON AMUHBI.

HaHOKOMNO3WUTHYIO ra3oHenpoHULaeMyI0 NAEHKY B BUAE NOKPLITUA MPUMEHSIOT KaK CaMOCTOSTENbHBI NPOAYKT UNK B
KavecTBe Crosi B MHOMOCMOMHbLIX MMEHKaX, COCTOALLUMX U3 pasnvyHbIX ra3oHeNpPoHULaeMblX U NapoOHENPOHULAEMBbIX COEB.

B.2 OcobeHHOCTH npuMmeHeHUA HaHOMWH NpKX U3roToBneéHMM HAHOKOMNO3UTHbLIX ra3oHeNpoHULUaeMbIX
nneHoK

B cooTtBeTcTBMM C Mogernbio HunbceHa (cM. [17]) KoMNO3ULKMOHHBIE MaTepuansl U3 MNacTMacc W KpUcTaninyeckux
Marepuarnos, CogepKallux NnacTuHel, 0bnagatoT razobapeepHbiMU cBOMCTBaMKU. ECri Npy M3roToBNEeHWW NMEHOK NCMOfb-
30BaHbl MWHUCTBIE MaTepuankl ¢ 60MNbLINM 3HaYeHWEM acneKTHOro COOTHOLUEHUS M KOHUEHTpauuK, To BygeT nony4vexa
MMeHKa ¢ BbICOKMM YpOBHEM rasobapbepHblX cBOMCTB (cM. [19]). CornacHo mogenu HunbceHa, 4yem Bonblle cogepxaHue
IMWHUCTOrO Marepuana, Tem nydwe rasobapbepHble cBOWCTBA nneHku. Moatomy cnocobHocTe K nneHkooBpasoBaHuio
ABMAETCA BA)KHOW XapakTepUCTWKONM, KOTOpasl 3aBUCUT OT YPOBHA KOHLUEHTpaUWW HaHOMMWHEI, TO ecTb YeM Gonblue co-
OEPKUTCH HAHOMMWHBI B paboyer cycneHanm, Tem nyylle ee cnocobHoCTk k nneHkoobpasoeaHuio. CnocoBHOCTE K NNEHKO-
06pa3oBaHWI0 HAHOIMWHLI, COOEPXALLEA CMEKTMUT, Takke 3aBUCWUT OT ACNEKTHOMO COOTHOLLEHWUS, MEXCMONHOrO paccTos-
HWA U EMKOCTU KaTnoHHoro obmena (cm. FOCT P 59388.1, [2], [4], [15] v [16]).

C apyroi cTopoHbl, Npy BonbWOM cogepaHuu HAHOMMUHBI B paboyei CycneH3nm MoryT BO3HUKHYTE Takue npobne-
Mbl, KaK NOABNEHNE MUKPOOTBEPCTUW U TPELLUMH, yXyAWweHUe rmbKoCcTU 1 MPOYHOCTW ra3oHenpoHMLAaeMoro NoKpeITus. Mo
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3TOM NpUYMHe BonbLIOE COAepXKaHWe HAaHOMMUHL! B paboYell CyCneH3un He Bceraa ABMNSAETCA NONOXUTENbHBIM (DakToOpoM.
MoaToMy ONTUMarnsHOe CoOepKaHUe HaHOIMWHLl B paBoyel CycrneH3un onpeaensaoT ¢ Y4eTOM Beex nokasaTenei, Heob-
XOAWMMBIX 7S NOMYHEHUA HAHOKOMMO3UTHOM ra3oHeNpoHULAEMOI NNEHKU 3a0aHHOTO KavecTea.

[ns M3roTOBNEHUs Npo3paqHO HAaHOKOMMO3UTHOM ra3oHEnpPOHULAEMO NMEHKM NPUMEHSAKT HAaHOIMUHY C OOHO-
POLHOM CTPYKTYPOM, B KOTOPOIiA BCE ee KOMMOHEHTLI TLLATeNsHO nepeMellaHsl. CneayeT y4UTbIBaTh, YTO NIeHKa ¢ LWepo-
XOBaTOW NOBEPXHOCTLI, Kak MpaBumno, Henpo3padHas, NoaToMy ra3oHenpoHULAEMYH NMNeHKY CreayeT U3roTaBnveaTh C
POBHOM NOBEPXHOCTLIO.

B.3 CnocoGbl N3roToBNEHUA ra3oHenpoHULaeMbIX NNeHoK

B HacTosweM nogpasgene npuBeaeHbl NpUMepPLI CnocoG0B M3rOTOBMNEHUS HAHOKOMMO3UTHBIX rA30HENPOHULLAEMbIX
nneHok. MMOKyo Npo3payHylo HAHOKOMMO3UTHYIO ra30HEMNPOHULIAEMYHO MINEHKY U3roTABMUBAKOT C NPUMEHEHWEM HAHOTMN-
Hbl, COAEpKaLLEN CUHTETUYECKUI CMEKTUT U BOAOPACTBOPUMBIA nonumep. Ha peHTreHorpamMmme npv UccrnefoBaHumn Takon
HaHOIMMWHbI, KaK NPaBumo, BbISBMSKT HanMyYne B Hell CUNbLHO OPUMEHTUPOBAHHLIX KpucTannos. [neHka Ha OcHOBE TaKoW
HaHOIMWHbI OTNUYAETCA YNy4YLEeHHbIMW TEPMOCTOMKOCTLI M razobapbepHbIiMK cBOMCTBaMK (cM. [19]), B TOM YKcne no oT-
HOLLEHWIO K KMCMopoay.

YCTaHOBNEHO, YTO YEM KpyrHee KpucTanibl CMEeKTWTa, TeM nyyile rasobapbepHble CBOWCTBA HAHOKOMMO3UTHOW
NONMMMEPHON NIIEHKK, N3FOTOBINEHHON ¢ ero npumeHeHvem (cm. [714]). MNMpu obpaboTke cMekTUTa B ruapoTepManbHbIX yC-
MNOBUAX pa3Mepbl ero KpUCTannoeB yBENMYUBAKOTCH, HAMPUMEP, BbISBNEHO, YTo ¥ obpabotaHHoro Takum o6pazom cMmek-
TUTa CpegHWiA pazMep KpuUcTanmoB cocTaenset 71 HM, 4To npubnuanTensHo B ABa pasa Gonblle UCXOOHOro cpenHero
paamepa, paeHoro 36 HM. CmekTuT, 06paboTaHHbIl B rMApOTEPMAnbHbLIX YCIOBUAX, UCMONb30BaN ANA N3roTOBMNEHUS
HaHOKOMMO3MTa C NPUMEHEHMEM HaTpueBon conn kapbokcumeTunuennonosel (KML, Na) u oueHuBanu adhdekT, KoTopbIn
OOCTUTHYT 3a CYET YBEMUYEHUS pa3MepoB KPUCTanmnoBs. Y HaHOKOMMNO3UTHLIX NneHok ¢ cogepxaHuem KMLL Na maccoBsoi
ponen ot 40 % no 90 % BbISBNEHbI yryYLLEHHBIE KUCIOPOOOHENPOHMLAEMBIE CBOWCTBA MO CPaBHEHUIO C MMEHKamMu, Ans
W3roTOBMNEHWS KOTOPLIX UCNOMb30Bany TONbLKO UCXOOHBIN CMEKTUT. Takum obpaszom, BbINo yCTaHOBMEHO, YTO YNyYlLEHWE
ra3obapbepHbIX CBONCTB HAHOKOMMO3WTHbIX MIEHOK CBA3aHO C YBEMWYEHMEM pPa3MEPOB YacTUL, HAHOMKWHLIL. [1na oueHku
razobapbepHbIX CBOWCTB HAHOKOMMO3WTHYIO NITEHKY TOMLMHOW HECKONBKO MUKpoMeTpoB, cogepxawyro KML Na macco-
Bon gonen 10 % u cmekTT maccoson goner 90 %, HAHECNW Ha NONUATUNEHTEPEMTANATHYHO MIEHKY.

[na »3roToBnNeHns HaHOKOMMO3WTHOW rasoHenpoHUUaemMon NneHkn ucnone3oBany 6eHtonut (Bentli+), ounweH-
HbIA W NOABEPrHYTbIN MOHHOMY obmeHy Li+ (cm. [20]). Hanbonee cnocobHbIMU K MOHHOMY 0BMmeHy Bbinn Li+, npu aTtom
€MKOCTb KaTunoHHoro obmena coctasuna 101,8 mr-ake/100 r. B kavecTBe CBA3YIOLWEro MCMONb30BaNV FMUKOMb-TIUIHWH,
MOMy4eHHbIA NyTEM KUCMOTHO-KaTanuavpyemMoro ConbBonv3a OpeBECUHbI Keapa ¢ nonuatuneHrnukonem. MNneHky Harpe-
Banv npu Temnepatype He Beiwe 300 °C. Ha peHTreHorpaMmme npuv UccrnegoBaHUW TaKoW MeHKN BbIABUIW HAnv4ne B HEN
CUMBHO OPWEHTUPOBAHHLIX KPUCTANMoOB HaHOMMHLL. CKOPOCTL NPOMYCKaHWA BOAAHOMO napa nony4YeHHo HAHOKOMMO3nT-
HOIi MneHku coctaBuna 1,64 r- M2 B cyTKV NPy TeMMNepaType okpyxatoweit cpeas! 40 °C 1 OTHOCUTENBHON BMNAaXHOCTY
90 %, npu aTom Bornee BbicOKas NapoHENPOHULLAEMOCTE HAHOKOMMO3WUTHON MNEHKW 0ByCnoBneHa He TONbKO HanM4uem
BOOOCTOMKOro 6EHTOHWUTA, HO U FMUKOMb-NIUTHWHA.

B.4 BzanmocBf3b Mexay XapakTepucTukamu HaHOMMUH U ra3063pbepr[MM CBOWCTBaMM NMeHOK

MuHepanbHbI COCTaB ABNAETCA OOHOM W3 OCHOBHBIX XapaKTEpUCTWK HaHOMMMWHbI, KOTopaa Heobxoguma Onsd ua-
FOTOBMNEHUA HAaHOKOMMO3WTHOW ra3oHeNpPoHULAeMoi nneHkn. Mpu NpUMEHEHUM HaHOIMWHLI, B COCTaB KOTOPOW BXOAWT
OEHTOHUT, CriegyeT Y4UTbIBaTh, YTO OH COAEPXKUT MOMUMO CMEKTUTa OpYrMe MUHeparbl, Takue Kak KBapl, MoneBsown wnar,
Kpuctobanut u crnogy. MuHeparns!, OTNMYHbLIE OT CMEKTUTA, He AUCNEPTrUPYIOTCA B BOAE A0 OOHOrO CMNosi, NO3TOMY U3 HUX
HEBO3MOXHO MONYYMTb HAHOMMACTMHbI. CMEKTUT OYULLAIOT NPOMbIBAHWEM M OLIEHMBAKOT €ro YACTOTY MO MUHEepansHOMY
cocTaBy. [laHHasa XxapakTepUCTHUKa CBA3aHa C AUCNEePrMpyeMOCTbO U MeHKoobpasoBaHWeM HaHOrMMHLl B (opMe MopoLU-
Ka, a TakKe opueHTaLner KpUCTanmnoB B NieHKax.

ApcopbuMoHHasA aKkTUBHOCTL MO METUMNEHOBOMY CUHEMY HAaHOIMWHBLI BMUAET Ha razobapbepHble CBOMCTBA NIEHOK.
Mo 3HaYeHW JaHHOW XapakTepUCTUKU OLEHWBAIOT COAEpKaHUe CMEKTMTa B HaHOTMKUHe. YeM BhilLe 3Ha4YeHne agcopbum-
OHHOW aKTUBHOCTU NO METUNEHOBOMY CUHEMY, TeM BorblLue coaepKaHne CMekTUTa B HaHornuHe (cM. [21]). danHana xapak-
TEPUCTVKA CBA3aHA C AUCNEPTMPYEMOCTLI W NNEHKOOOpA30BaHNEM HaHOTMMHLI B (DOPME MOPOLLKa, a TAKKEe OPUEHTaLMEN
KpUCTanmnoB B NMeHKax.

EMKOCTbL KaTMOHHOrO 0OMeHa — XapaKTeEpPUCTMKa HAHOTTMWHEI, KOTOPYH CriedyeT y4UTbIBaTh MPWY M3roTOBNEHMN Ha-
HOKOMMO3WUTHBbIX rA30HENPOHULIAEMBIX MEHOK. [0 3HAYEHWI0 3TOW XapakTePUCTUKLA OLIEHWBAKOT COAEpPXaHne CMEKTUTa B
HaHOIMWHe, a Takke aacopOLMOHHY aKTUBHOCTL MO METUIEHOBOMY cvHeMy. Kak npaBuno, 4em Bbille 3HAYEHUE EMKOCTU
KaTMOHHOro obmeHa, Tem Bornblie cofepXaHue CMeKTUTa B HaHormuHe. [laHHas xapakTepucTuka CBf3aHa C OUCNepru-
PYEMOCTBH W NIeHKooOpa3oBaHMEM HaHOMMWHLI B (hopMe NopoLLKa, OpMeHTauued KpUCTanmnoB B NMeHKax, a TaKkke co
CBOWCTBOM MapOHENPOHULIAEMOCTHW NPY HAarpeBaHuu.

Paamepsl HaHoONNacTuH, cogepxawuxcs B pabodeit cycneHsum, SBnsTcs OOHOW U3 OCHOBHLIX XapaKTepUCTUK Ha-
HOIMWHBI, KOTOPYIO CneayeT yYMThiBaTh MpW W3roTOBMEHWW HAHOKOMMO3UTHOM razoHenpoHuUaemMon nneHku. [laHHas xa-
pakTepucTuka sBnaeTcA nokasartenem aekTMBHOCTM AMCNEPTMPOBAHUA HAHOMMWHLI B XUAKOW cpege. HaHonuHy, npu-
rOAHYK K AUCMEepPrvMpoBaHyi B KUAKOW CPene, MOXHO CMELUMBaTh C NNacTukaMn B KuUakoW dpopme, M3rOTOBMNEHHBIMU C
npYMeHeHWeM aHanorMyHoM XUOKOW cpelbl. HaHoNnacTWHbl HAHOMMWHBLI B MOHOQUCTIEPCHOW Xuakon cpene adeKkTUBHO
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OPWEHTUPYOTCA NMpK NneHkoobpasosaHuK. [pu aToM criegyeT YYMTbiBaTb, YTO B HAHOMMHE, COAepXalleil 4YacTuubl C
BonbluMM OMaMeTpoM, B MOHOOWCMEPCHON XUOKOW CPEede MOXET Npou30NTH arnoMepalms nepBuyHbiX Yactul. JaHHas
XapaKkTepucTMKa CBA3aHa ¢ AUCNeprupyeMocThio U NeHkoobpazoBaHMeM HaHOrMUHEI B (hopMe NopoLLKa, a TAKKE OPUEH-
Tauuel KpUCTanmnos B NieHkax.

MwHepanbHbIA COCTAB ABNAETCA OQHOW W3 OCHOBHBIX XapakTepUCTUK HaHOMMKHbI, KOTopaa Heobxoauma ans vMaro-
TOBMNEHWUS HAHOKOMMO3WTHOWN ra3oHEenpPoHMLAaeMon NNeHKU. Ecnu npu M3roToBNEHMW HAHOMMUHBI UCNONBL30BAH NPUPOLHbI
CMEKTWT, TO MOXHO OMpeaenuTb BU, CMEKTUTa MO ero XMMWUYEeCKOMY COCTaBy M KOHLEHTPALUMIO LBETHbIX KOMMOHEHTOB.
Ecnu ncnonb3oBaH CUHTETUYECKUIA CMEKTUT, TO MO XMMWYECKOMY COCTaBy MOXHO YCTAHOBWTL €r0 NPUrogHOCTL A8 U3ro-
TOBMEHUSI HAHOKOMMO3WTHOW ra30HENPOHULIAEMON NNEHKW, B TOM YWCIE ONPeneniTb COOTHOLLIEHUE 3apsAoB TETpasgpu-
YEeCKOro Crnosi ¥ OKTa3ApUYECcKoro Cnosl, KoTopoe Heobxoaumo Ansa obecnevyeHusi NapoHENPOHULLAEMOCTU MIEHKW.

ACNeKTHOE COOTHOLLUEHME — XapakKTePUCTUKA HAHOMMMHbI, KOTOPYK cnedyeT YYUThIBaTk NPW M3rOTOBMEHUN HaHO-
KOMMO3WTHbIX ra3oHeNpoHMLaeMbIX NNeHok. B cooTeeTcTBUM ¢ Mogenbkd HunbceHa o razobapbepHbiX CBOMCTBAX KOMMO-
3UTHBIX MONMMEPHBLIX MaTepuanos, CoaepXalluMxX KpUcTanmsl B BMAe NNAcTUH, NpU NPMMEHEeHWW HAHOMMKWHLI C BbICOKAM
AacCMEeKTHbIM COOTHOLUEHWEM MOXHO NMOMYYUTh MNEHKY C YNy4YLIEHHOW ra3oHenpoHULAeMOCTh0. [lJaHHaa xapakTepucTuka
CBSi3aHa C NNeHKoobpa3oBRaHUEM HAHOIMWHLI B (hOpMe MOPOLLKa, a Takke OpUeHTauuen KpUCTanmoe B NIeHKax.

[MneHkooBpazoBaHue HaHOMWHLI BNUSAET Ha rasobapbepHble CBOWCTBA NneHok. Ecnv HaHornuHa obnapaet cno-
CcOBHOCTLIO K NNeHKooBpazoBaHUIO, TO HAHOKOMIMO3WTHLIE rA30HENPOHULAEMbIE MIEHKM MOXHO WM3roTaBnveatb 6e3 go-
HaBneHnA BOMbLUOTO KONMMYECTBAa OpPraHMYecKoro cesaytollero. B coorBeTcTBMM ¢ Mogensk HunbceHa o razobapbepHbIX
CBOWCTBaX KOMMO3UTHbLIX NMOMUMMEPHbLIX MaTepuUarnoB, CoOAepKaLlMxX KpUCTannsl B BUAE NracTuH, npu BonbLlioM cogepa-
HUWX HaHOIMWHLI B paboyen cycneHauu ByaeT nonydeHa nreHka ¢ ynyylWweHHOW ra3oHenpoHMuaemocTeio. [MNpyn Hanuyum
TpeboBaHuWi NOTPeBUTENA K TEPMOCTOMKOCTU MMNEHKN Takke Heobxoaumo, YTobbl cogepKaHne HaHOMMWUHEI B NNeHke Beino
MakcumanbHbIM. [1o3ToOMy HaHOMMWHA € NPEBOCXOAHOWM CMOCOBHOCTBI K NneHkooOpasoBaHuio B HAUBOMbLIEH CTeneHn
noaxoauT ANs W3rOTOBMEHWS HAHOKOMMO3WTHbLIX ra30HENPOHWLAEMbIX MMEHOK C BLICOKMMK JKCMMNyaTalUWMOHHbIMM Xapak-
TepucTMKaMMu.

MoTepun macchkl Npy NPoOKanuMBaHUM — O4HA U3 OCHOBHLIX XapaKTEPUCTMK HAHOMMUHEI, KOTOPYIO CNEAYET YYUTLIBATL
Mpy M3rOTOBNEHUU HAHOKOMMO3WMTHOWM razoHenpoHUUaeMon nneHku. HaHornmHa MoXKeT cogepaTk fo0aBkM U NoBepx-
HOCTHO-2KTWBHbIE BELECTBa, HO MMEHHO HanW4ne B HEl HaHOMNMAaCTUH CrocoBCTBYET NONYyYeHWUo NIeHoK ¢ razobapbep-
HbIMW CBOWCTBaMK. Onpeaenve OaHHY0 XapakTepUCTUKY HaHOTMWHbBI, MOXHO YCTAHOBWTL MacCOBYH AOMNI0 coaepKaLlmx-
CHl B HEW HaHOMMNaCcTUH.

Ha pucyHke B.1 npuBegeHa B3aMMOCBA3b MEXOY XapakTepUCTUMKaMW HaHOMMH 1 rasobapbepHbIMU CBOMCTBaAMU
MMAEHOK.
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OCHOBHbIE HononHurensHbie JononHutenbHble JKennyaTaUuoHHbIe
XapAKTEePUCTUKA XapaKTePUCTUKA XaPaAKTePUCTUKA XapaKTePUCTUKU
HaHOTMWHBI HaHornuHb! (B hopMe | MoNyHeHHOW NAEHKA | Nony4eHHOW NNeHKu
nopoLUKa)

h 4

MuHepankHblil cocTas

BsskocTb

lazobapeepHele CBORCTBA

AcnektHoe
COOTHOLLEeHue

OwvcneprpyemocTte

I CBeTonponyckaHme
PasMepbl HAHONNMACTHH

(pasmepbl KPUCTANMOB)

MnexkoobpazoBaHue

/
XuMUYeckuii cocTan /

EMKoCTE KaTUoHHOrO obmeHa

OpueHTaymuA
KpUCTANMoR

[ 11

h 4

{ancopbunoHHas akTMBHOCTb No
METUNEHOBOMY CUHEMY) CopepxaHue

HaHOTTNWHBI B NINeHKe

PacteopumocTh rasa

CamoBoccTaHOBNEeHUe

Twvn u cogepxaHne
MOBEPXHOCTHO-AKTUBHOTO
BellecTea
F 3
h 4 Y X ey r 1

Motepu Macchl Npu
NpoKanMBaHum

PucyHok B.1 — B3aumMocBA3be MeXay XxapakTepyucTukaMy HaHOMMWH 1 ra3obapbepHBIMU CBOMCTBAMW MMEHOK
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MpunoxeHwne C
(cnpaBo4Hoe)

Lleno'-u{ld co3gaHnAa CTOMMOCTU MUHUCTLIX HAHOMaTepUanoB, cogepXxalwnux HaHOMMaCcTUHLbI
U,eI'IO"IKM C030aHnA CTOMMOCTWM HaHOMMWH npuBeneHbl HAa PUCYHKe C.1. B HacTtosiluem CTaHgapTe npeacTtaBneHa

cbopma NpOTOKONa UCMbITAaHWUA, KOTOPYK A0NYCKAaEeTCA MCNONBL30BATh B KAYECTBE CI'IELI,VICbe‘IKaLI,VIM NpWY NoctaBKkax HaHormnum-
Hbl MO COrMacoBaHWKD MeXay U3rcToBuUTeENnem M I'IOTpef)VITEJ'IEM B Ueno4vykax co3gaHua ee CTOMMOCTH.

Heopratuueckue sellscTsa BeHTOHWUTLI Opyrue Buapl rMyHbI
(>kuaKoe cTekno)
HexogHoe I "
chipbe
CHHTETHYECKUe HatypankHeie
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HAHOMATAPUTIE, coAepXalLMe HaHOMNACTUHLI, B
cofepxaiue chopMe NOPOLLKA WKW CYCNeHsnm
HaHONMACTUHbI
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Motpebutenn

PucyHok C.1 — Llenodyky co3gaHusi CTOMMOCTM HAHOMMUH
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MpunoxeHune D
(cnpaBo4Hoe)

®opma NPoToKoNna UCNLITaHUM

FOCT P 59388.2—2024

dopma npoToKona ucnelTaHui npueegeHa B Tabnuuax D.1 n D.2, koTopble gonyckaeTcs UCNONb30BaTk B Ka4ecTse
MPOTOKOMAa UCMbITAHUIA HAHOMMWH, NPEOOCTABINAEMOro N3roTOBUTENEM NOTPEBUTENID, a TAKKE B Ka4ecTBe cneungukaumm.

Tabnuya D.1— Obuwasa nidopmauusa o HaHOTMMHE

HanmeHoBaHne mMartepuana

HaumeHoBaHue narotoBuTens

Homep naptum

MCXO,E[HOB Cbipbe

Ycnosusa xpaHeHusa npoaykuum U npob A0 MCMbITaHWUiA

HavmeHoBaHWe XUOKOA cpenbl, NPMMEHEHHOW ANA W3rOTOBMNEHWA HAHOMMHbLI B
chopmMe cycneHaum

Cone pXKaHWe CyXoro BewlecTsa

Maccoeas noona enaru

HaumeHoBaHue 1 cogepxaHune nobaeok

Mopdonorudeckme xapakrepucTuki (otorpadum — B NPUNOKEHUM K MPOTOKOIY)

3HadveHue pH

Tabnuuya D.2— OdopmneHue pesynstaTtoB UCMbITAHWA UMK cneundmnKaLum Ha 3aKynKy HaHOIMWUHBI

HeonpegeneHHocTb fTa vamapekinnf
N — MeTopn Peaynerar ZsﬂanaTa LononHutensHas HanmeHoBaHue
P P M3MEpEHUIA n3mMepeHun pesy. - MHOopMaLKMa ncnbITaTensHOM
M3amMepeHnin
natoparopun
OTKNOHEeHUs:

https://GostExpert.ru/gost/gost-59388.2-2024
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Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHUsl 0 COOTBETCTBUM CChLINTOYHOTO MexXrocynapCctBeHHOro ctaHgapTa

MeXayHapogHoOMY CTaHOapTy, UMCNOoNb30OBaHHOMY B Ka4deCTBe CCbINOYHOro
B TPUMEHEHHOM MeXOYHAapOOHOM OOKYMEHTEe

Tabnuuya QJA1

O6o3HaveHWe CChINOYHOro CreneHb 0O603HavYeHWE N HAMMEHOBAHWE CChINTOYHOIC MEXAYHAaPOAHOMo
MEXrocygapCcTBeHHOro crasgapra COOTBETCTBUA craHoapta
[OCT ISO/TS 80004-6—2016 IDT ISO/TS 80004-6:2013 «HaHoTexHonormM. Cnoeapsk. YacTs 6.
OnpegeneHve XxapakTepucTUK HAHOOBLEKTOB»*

MpumMmeyaHune — B HacToAWeln Tabnule MCNONL30BaHO CreayrLlee yCroBHoe obo3Ha4YeHUe CTEeMneHU cooT-
BETCTBMA CTaHOapTa:
- IDT — MAOeHTU4YHBIN CTaHAApPT.

* 3ameHeH. JencTteyeT ISO/TS 80004-6:2021.
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NNeHKH, raso6apbepr|e CBOWCTBA, XapaKkTePUCTUKN, METOLbl N3MEPEHNIA
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