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HALUWOHANBbHB W CTAHAAPT POCCWUMCKOW OSGEAEPALUUNWN

HAHOMNOPOLWKWN SHEPTOHACbBIWEHHbBIX MATEPNAJTOB
O6uwue TexHnUeckne TpeboBaHUs. Metoabl UCMbITaHWUI

Nano-powders of energy saturated materials. General specifications. Test methods

Jata BBefeHns — 2012—07—01

1 O6nacTb NpUMeHeHUA

HacTtosawmiA cTaHgapT pacnpocTpaHsieTcss Ha HAHOMOPOLIKM 3HEeProHAacCbILLeHHbIX MaTepuasnos, npuMe-
HsieMble 4151 NOSTYYEHUS] HAHOCTPYKTYPUPOBAHHbBIX UCTOYHMKOB KOHLLEHTPUPOBAHHON 3HEepPruun, BblaenstoLwei-
Csl B pexume ynpasisieMoro ropeHuss u getoHauuu.

CTaHfapT pacnpocTpaHseTcss Ha HAHOMOPOLWKK cneaylwmx TUNoB:

- HeopraHuyeckme roproune;

- opraHuyeckue roprune;

- okucnuTenu;

- pas3nnyHble CMeCcu 13 YKa3aHHbIX Bbllle KOMMOHEHTOB (KOMMO3UThI).

2 HopmatmBHbIE CCbIJIKU

B HacToAWeM cTaHAapTe UCNO/sb30BaHbl HOPMAaTUBHbLIE CCbINIKM Ha cnefylolwmne ctaHfapThbl:

FOCT 12.1.005 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. O6uwue caHuTapHO-TurmeHndyeckne tpebo-
BaHMs K BO3AyXxy paboueli 30HbI

FOCT 12.1.007 Cuctema cTaHfapToB 6e3onacHocTu Tpyaa. BpegHble BeuwectBa. Knaccudukaums u
obwune TpeboBaHMs 6e30MacHOCTM

FOCT 12.2.047 Cwuctema cTaHgapToB 6e3onacHocTu Tpypa. [NoxapHas TexHuka. TepMUHbI U onpepge-
nexus

FOCT 12.4.010 CucTtema cTtaHgaptoB 6e3onacHocTu Tpyga. CpencrtBa uHAMBUAYyanbHoOl 3awutel. Py-
KaBuubl cneyuanbHble. TeXHUYECKMe yCcnoBusa

FOCT 12.4.023 Cuctema cTaHgapToB 6e3onacHocTu Tpygda. WunTkn 3awuTHbie nuueBbie. Obuime Tex-
Huyeckne TpeboBaHNA U MeTOAbl KOHTPONA

FOCT 12.4.041 CwucTema cTaHfapToB 6e3onacHocTu Tpyga. Cpeacrea MHAMBMAYANbHOW 3aWuUTbl opra-
HOB AbiXxaHus hunbTpyowme. ObWmMe TexHnyeckme TpeboBaHms

FOCT 12.4.137 O6yBb cneuyuasibHass ¢ BEPXOM U3 KOXMW OJ15 3alUTbl OT HePTU, HedPTENPOAYKTOB, KUC-
NOT, Wenoyei, HeTOKCMYHON 1 B3PbIBOOMNACHON MblAn. TeXHNYecKkne ycnosus

FOCT 12.4.183 Cuctema cTaHgaptoB 6e3onacHocTu Tpyga. Matepuanbl ANns CpeacTB 3aluTbl pPyk.
TexHnyeckne TpeboBaHus

FOCT 12.4.296 CucTtema cTaHfapToB 6e3onacHocTu Tpyga. Cpeacresa UHAUMBMAYaANbLHOW 3aWuUTbl opra-
HOB AblxaHusA. Pecnupatopbl hunetpytowme. Ob6Lmne TeXHMYeckne ycnoBus

FOCT 1126 Opexpaa cdopMeHHas. KypTku xsionyaTtobymMaxHble YTEN/IEHHbIE C KOKEeTKON. TexHuyeckue
ycnosus

FOCT 5007 Ws3penus TpUKOTaXHble nepyatoyHblie. O6LMe TeXHMYECKne ycnoBus

FOCT 14192 MapkupoBKa rpy3os

FOCT 19433 T[py3bl onacHble. Knaccugukauna n Mmapkmposka

FOCT 20010 lMepyaTkn pe3nHOBble TeEXHUYECKne. TexHn4yeckmne ycrnosumsa

M3pgaHve ochuumnanbHoe
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FOCT 23401 Mopowkn meTannuyeckue. Katanmsatopbl u Hocutenu. OnpefeneHne yaenbHoOn noeepx-
HOCTH

FOCT 28507 O6yBb cneunanbHas KoxaHasa Aas 3awuTbl OT MeXaHM4Yecknx BosgeincTeuin. O6uwmne Tex-
HUYyeckne ycnosus

FOCT 25828—83 lentaH HOpMasbHbli 3TaNOHHbIN. TEXHUYECKNE YCNOBUS

FOCT 33756 YnakoBka noTpebutenbckasa nonumepHasa. Obuime TexXHU4Yeckme ycroBus

P 50.2.038 locypapcTBeHHas cucteMa ob6ecnevyeHus eAUHCTBA N3MepPeHUii. ViIaMepeHus npsiMble 0fHO-
KpaTHble. OueHnBaHNe NOrpeLHOCTEe N HeonpeaeeHHOCTU pe3ybTarta U3MepeHuin

FOCT P NCO 14644-6 Uwnctble nNoMeleHNUs U CBA3aHHble C HUMU KOHTPOJSIMpyemble cpegbl. YacTtb 6.
TepMuHbI

MprvmedaHue — lNp1 NOMb30BAHUM HACTOSLLMM CTaHAAPTOM Lieniecoo6pasHo NPOBEpUTHL AECTBUE CChIIOUYHbIX
CTaHAapToB B MH(OPMALIMOHHOW CUCTEME OBLLETO NO/Ib30BaHUS — Ha 0(IMLIMASILHOM caiiTe ®efepasibHOro areHTCTBa no
TEXHUYECKOMY PEry/iMpoBaHuio U METPO/IOMM B CETU VIHTEPHET WM MO EXEroHOMy MH(OPMAaLMOHHOMY ykaszaTento «Ha-
LIMOHa/IbHBIE CTAHAAPTbI», KOTOPbIA OMYy6/IMKOBaH N0 COCTOSIHWIO Ha 1 siHBapsi TEKYLLEro rofa, U No BbiMyckaM eXeMecsiu-
HOrO MHChOPMALMOHHOTO yKa3aTensi «HaumoHabHble CTaHAAPTbI» 3a TekyLmid rof. Ecniv 3aMeHeH CCbITOYHbIA CTaHaapT,
Ha KOTOpbIA AaHa HedaTVpOBaHHAs CCbUIKA, TO PEKOMEHAYETCS WMCMO/b30BaTh AECTBYIOLLYIO BEPCUIO 3TOMO CTaHaapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHMIA. EC/M 3aMEHEH CCbIIOUHBIA CTaHAApT, Ha KOTOpbIi AaHa aatu-
pOBaHHasi CCbl/ika, TO PEKOMEH/AYETCS UCMO/Mb30BaTh BEPCUI0 3TOTO CTaHAAPTa C yKasaHHbIM BbIlle FOA0M YTBEPXAEHUs
(NpuHsTMS). ECnm nocrnie yTBEPXAEHNS HACTOSILLEro CTaHAApTa B CCbIMIOYHBIN CTaHAApT, Ha KOTOpbI fjaHa JaTvpoBaHHas
CCbI/IKa, BHECEHO U3MEHEHVE, 3aTpar1BatoLLiee NosIOKEHNE, HA KOTOPOE [aHa CCbI/IKa, TO 3TO MOJIOKEHNE PEKOMEH/YETCS
MPUMEHATL 6E3 yyeTa AaHHOro M3MEHeHUs. ECM CCbITOYHbIA CTaHAApT OTMEHEH 6e3 3aMeHbl, TO NMOJIOKEHVE, B KOTOPOM
[laHa CcCblKa Ha HEro, peKOMeHAYEeTC NMPUMEHSITL B YACTW, He 3aTparvBatoLLeli 3Ty CCbUTKy.

3 TepMUHbI N onpegeneHns

B HacTosAlWeM cTaHfapTe NPUMEHEHbI cnefyloline TeEPMUHbI C COOTBETCTBYIOWMUMU onpefesieHnAMu:

3.1 arnomepart (agglomerate): F'pynna (ckonsieHue) cnabo CBA3aHHbIX YacTuL, WM UX COBOKYMHOCTEN,
UM X gByX cmeceii, obuiasi BHEWHAS NOBEPXHOCTb KOTOPOIi paBHa CyMMAapHOM MOBEPXHOCTU OTAE/IbHbIX ee
KOMMOHEHTOB.

MpumMmeyaHue 1— Cunbl, CKpenasiowme rpynny B O4HO Lefoe, — cnabble CUsbl, HanpuMep cuibl BaH-aep-
BAa/IbCOBOrO B3aMMOAENCTBYS, UM NPOCTO YacTuupl, o3nYeckn nepenneTeHHble Apyr C ApYroM.

MpumevaHne 2 — Arniomepartbl Takke HasbiBatOT BTOPUYHBLIMW YacTuuamu, a UX UCXOo4Hble cocTas/fislowme
Ha3blBalOT NepBNYHbIMU YacTULaMW.

3.2 arperart (aggregate): Yactuua, coctosiljas 13 COBOKYNHOCTM YacCTUL, CKPEMJIEHHbIX CU/IbHBIMU CBS-
35IMW, UM U3 CMJTABMIEHHBIX YaCTUL, 06Was BHELIHSS MOBEPXHOCTb KOTOPO MOXeT 6biTb 3HAUNTE/IbHO MEHb-
e CyMMbl pacyeTHOW NOBEPXHOCTW OTAE/IbHbIX €8 KOMMNOHEHTOB.

MpumeyaHune 1— Cwunbl, CKpENAAKOLLME arperat BMECTE, — CWJ/bHble B3aMMOZENCTBUS, HanpUMep KOBas1eHT-
HblE CBSI3M W/ Te, KOTOpble 06pa3ytoTca B pesy/ibTare CnekaHWs Wi CAOXHON M3MYeckoit 3anyTaHHOCTU.

MpumeyaHne 2 — Arperarbl TaKke HasblBalOT BTOPUYHBLIMK YacTuLaMu, a UX UCXOLHble cocTas/dlowme Ha-
3bIBalOT NepBUYHbIMU YaCTulamMn.

3.3 6a30Bble HAHOMOPOLLKM IHEpProHachblWeHHbIX Mmatepnanos (basic nano-powder of energy satu-
rated materials): MNMpeacTaBUTENbHbIE HAHOMOPOLIKA 3HEPTOHACHIWEHHBIX MaTepPUanoB, TEXHOMOIMK CO34aHUsA
KOTOpbIX B HacTosLLee BpeMsi Hanmbonee OCBOEHbI, NPUHATbIE 3a OCHOBY A/ pacnpocTpaHeHus Ha gpyrue
HaHOMOPOLLIKN 3HEProHacbIWEHHbIX MaTepMasnos.

3.4 moHoTonnueo (monofuel): TonnmBo, cofepxalliee B CBOEM COCTaBe OAHOBPEMEHHO [OpHOYEE U
OKNCNNTEND.

3.5 HaHomacwTab (nanoscale): Pasmep gnanasoHa npub6an3nTenbHo oT 1 HM go 100 Hm.

MpumevaHne 1— BerHVIVI npegen 3Toro gnanasoHa NpUHATO CHUTaTb I'IpI/I6J'II/13I/1TeI'IbeIM, T. K B OCHOBHOM
YHUKa/IbHblE CBOIiCTBA HAHOOOBLEKTOB 3a HVM He NpoABAKOTCA.

MpumevyaHune 2— HwkHWA Npeaen B 3ToM onpegeneHun (NpnbnusutesnibHo 1 HV) BBEAEH ANs Toro, YTo6bl UC-
K/IOUUTb U3 PACCMOTPEHNS] B KAUeCTBE HAHOOGHEKTOB WM 3/1EMEHTOB HAHOCTPYKTYP OTAE/bHLIE aTOMbl WK HeGosbLuMe
rpynnbl aTOMOB.

MpumeyaHne 33— HaHOMaclITabHbIN — Haxo4sAWMIACS B Npeaenax HaHoMacluTaba.
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3.6 HaHOOGBbEKT (nano-object): MaTtepunan ¢ OgHUM, ABYMA WIW TPEMS U3MEPEHUAMMU BHELHUX pas-
MepoB B HaHOMacLiTabe.

MpumMeyaHne — [laHHblii TEPMUH PACTIPOCTPAHSIETCS HA BCE AMCKPETHbIE 0GBEKTbI HaHOMacLLTa6a.

3.7 HaHonopowok (nano-powder): TBepAbI AUCNEPCHbIA MaTtepnan UCKYCCTBEHHOr0 NPOMCXOXAEHNS,
cogepxawuii HaHovyacTuubl U obnagarowmnii Ka4eCTBEHHO HOBbIMK CBOMCTBaMU, PYHKUMOHAIbHBIMU W 3KC-
nayataunmoHHbIMK XapakTepucTukamu.

3.8 HaHOMOPOLWKN 3HeproHachbIWeHHbIX MaTepuanoB (nano-powders of energy saturated materials):
HaHonopowku, cogepxalme 4yacTulbl 3HEPrOHACLILWEHHbIX MaTepManos, MMelLwWwmne NPUHLUNManbHO HOBblE
KayecTBa ¥ NO3BOJIAKOLIME OCYLWECTBNATh X UHTErpaumno B NOIHOLEHHO (PYHKLMOHUpPYOLWME cuctembl 60Mb-
wero macwraba.

3.9 HaHouyacTuuya (nanoparticle): YUactuya BeuiectBa C HaHOMacLWTabHbIMM BHEWHMMM pa3MmepamMmn BO
BCEX TPEX U3MEPEHUSX.

3.10 uacTuua (particle): Menbyaliwas YyacTuua BelecTBa C oNpefeseHHbIMU U3NYECKUMU TPaHuLaMu.

3.11 a3HeproHacblWweHHble MaTepunasnbl (energy saturated materials): NCTOYHUKN KOHLEHTPUPOBAHHOM
JHepruu, BblAENALWENCA B pexume ynpaBisemoro ropeHus un/unu s3pbeiBa (getoHauunn).

4 O6wmre TexHUYeckme TpeboBaHUS

4.1 O6umne nNosioXxeHns

HaHonopoLwKN 3aHeproHacoblleHHbIX MaTtepuanos (ganee — HOM) cnegyeTt mMsrotasnmesaTb B COOTBET-
CTBUW C TPe6OBaHUAMU HACTOALWEro cTaHgapTa no TEXHOMIOTMYECKUM pernaMeHTaM, YTBepXAEeHHbIM B ycTa-
HOBJ/IEHHOM NOpsAAKe.

Mpu M3roToBNEHUN BbIAENAT psAg o0bwux TpeboBaHuWii, KOTOpble SABMAAKTCHA XapakKTepHbIMU A1 BCEX
MeToA0B nonyyeHns HOM v oTanyarT nX OT MEeTOAO0B MOJyYEeHUS OObIYHbIX MOPOLLKOB:

- BbICOKas CKOpPOCTb 06pa30oBaHusA LEHTPOB 3apOXAEeHUSA YacTul;

- Masiass CKOpoCTb pocTa 4acTul,

- HanboNbWKWiA pa3Mep nosayvyaembix YacTtuy He 6oniee 100 Hm,

- Y3KMl amanas3oH pacnpefeneHvns yactuy no pasmepam,

- CTabUNIbHOCTb MONYYEHUA YacTul, 3a[aHHOI0 pa3smMepHoOro guvanasoHa,

- BOCNPOU3BOAMMOCTb XMMUNYECKOro 1 ha3oBoro coctasa vactuu,

- MOBbILWEHHbIe TPe6OBaHNA K KOHTPOJO M YNpaBieHuto napaMmeTpamun npolecca nosyvyeHus, B TOM Yuc-
ne cBA3aHHble ¢ NUpodopHOCTbLI0O HOM.

OCHOBHbIMW MeTOoAamu nonyvyeHusa HOM asnaioTca:

- XUMNYeCKune;

- (husnueckue;

- MexaHunyeckue;

- KOMMN/EKCHbIE.

4.2 OCHOBHbIe NokKasaTesin

Mo pM3nKO-XMMUUYECKMM MOKa3aTeNsiM HaHOMOPOLWKMA XapakTepusyioT:

cpefHVM pasMepoM YacTuy, 1 pacnpejenieHneM yacTuy Nno pasmepam;

cpefHVM pasMepoM KpUCTaN/UTOB U pacnpefiesieHueM KpUcTasasiMToB No pasMmepam;
cTeneHblo arnomepauyum Yyactul;

yAenbHOI nnowanbio NOBEPXHOCTY;

XVMWYECKMM COCTAaBOM O6bEMA 4acTul;

COCTaABOM MO CEYeHUIo YacTuy As YyacTul, Heo4HOPOAHOro cocTaBa TUNa «AApo — 060/104Kax»;
Mopdonornein yacTuu;

XVMWUYECKMM COCTABOM MOBEPXHOCTH;

KpUCTaI/IMYecKoil CTPYKTYpOii HaHO4YaCTUL;

nUpooOpHOCTLI;

cofepxaHvem Bnaru u gpyrnx agcop6aTos;

CbINyYecTbio (TEKYUYECTbH);

HaCbINHOI NMOTHOCTbIO;

- uBeToM.
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Tpe6oBaHMA 1 HOPMbI, NPeAbSABASEMbIE K (DU3UKO-XUMUYECKMM MoKazaTensmM HaHOMOPOLWKOB, onpepae-
NAKTCA UX TUMaMU U cocTaBaMu.

O6uwen ocob6eHHOCTb0 HaHoyacTuy HOM, nonyyeHHbIX A6biIM METoA0M, SBASIETCS MX CNOCOBHOCTL
K 06beANHEHNIO B arperatbl U arnoMepatbl. B pe3ynbtaTte HEOGXOAUMO yUuTbiBaTb HE TO/IbKO pasMepbl OT-
JeNbHbIX HAHOYACTUL, HO 1 pa3Mepbl NX 06beAVNHEHWNIA, KOTOpbIe Takke BK/UYalT B OCHOBHbIE NokasaTesnw.

Tpeb6oBaHUsA U HOpMbI, NpeabABAseMble K (PU3NKO-XUMUYECKMM MokKazaTensam 6a30Bbix HOM, ykasaHbl

B Tabnuue 1.

Tabnunya 1— TpeboBaHUs N HOPMbI K PU3MKO-XUMUYECKMM NoKasaTensm 6a3oBbix HOM

HanmeHoBaHve nokasartens

1 BHewHuin Bug, copma
1 cpepHuii pasmep vacTuy,

2 CopepxaHue  obLiero
6opa, % macc., He MeHee

3 YpgenbHas nnowagp no-
BEPXHOCTU, M2, HE MeHee

1 BHewHwuii Bug, dopma
N CpefHuii pasmep YacTul

2 CopepxaHue akTUBHO-
ro atoMuHus, % macc., He
MeHee

3 YpenbHas niowaap no-
BEpXHoCTW, M2, He MeHee

1 BHewHwuii BuA, dhopma
N CpefHuii pasmep YacTul

2 CopepxaHue akTUBHO-
ro atoMuHus, % macc., He
MeHee

3 YpenbHaa nowaab no-
BEPXHOCTN, M2, He MeHee

1 BHewHwin Bug, copma
1 cpegHuii pasmep YacTuy,

Hopma nokasarens MeTog, ncnbitaHua

HeopraHuyeckre roproune HaHOMOPOLLKY
HaHonopouok 6opa

Mopolok 4epHOro ugeTa 6e3 BUAUMBIX BusyasibHbIli, 3/1EKTPOHHAsA Mu-
WHOPOAHBIX BK/IHOYEHWA, C YacTuuaMmu cde-  KpocKonmsi
pvyeckoil hopMbl pasmepom He 6onee 80 HMm.
JlonyckaeTtca npucyTCTBUE arnoMepaToB pas-
Mepom A0 1 MKM B KonmyecTse He 6onee 15 %

99,0 TuTpOMETpUYECKNii

25—30 Mo FOCT 23401

HaHonopoLok antoMnHnsA

MopoLLOK OT Ceporo A0 TEMHO-CEepPOro LiBe- Bu3yasibHbliA, 3MEKTPOHHAsA MW-
Ta 6e3 BUAMMbIX BKHOYEHWI, C pa3MEPOM Ya-  KpOCKONust
cTuy, He 6onee 100 HM

85,0 Pa3noxeHne Hasecks MopoLLKa
20 %-HbIM pPacTBOPOM NAPOOKUCK
HaTpUsA 1 ra3oBOJIIOMETPUYECKOE U3-
MepeHue BblAeNMBLLEerocs Bogopoaa

5—15 Mo FOCT 23401

HaHonopoLLoK NanbMNUTUPOBAHHOIO aIIOMUHUA

Mopollok ceporo uBeTa, CUbHO arniome- BudyasibHbliA, 3/1EKTPOHHASA MU-
pvpoBaH. CpedHuii apudoMeTMUeCcKniA pasmep  Kpockonust
yacTtuy, 113 Hm.

CogepxaHue:

- NaNIbMUTUHOBOW KNCNOTbI 8 % — 10 %, He
oonee;

- okcuaa antomuvHus 5 % — 7 %, He 6onee

85—87 Pa3noxeHne HaBecks MoOpoLLKa
20 %-HblM PacTBOPOM T[UAPOOKNCU
HaTpus 1 ra3oBOJIIOMETPUYECKOE U3-
MepeHune BbieNuBLIerocsa Bogopoaa

10—15 Mo FOCT 23401

OpraHunyeckue roproyme HaHOMOpPOLLKM
HaHonopoLuok rekcoreHa

HacbInHOl MOpPOLIOK € YacTvyamy pasme- MpocBeumBalolLaa 3MeKTPOHHasA
pom nopsgka 20 HM MWKpPOCKONUs
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OkoHuyaHve Tabnuupl 1

HaunmeHoBaHuMe nokazarens Hopma nokasarens MeTo,q ncnbiTaHnA
2 CopepxaHue rekcore- 100 PeHTreHorpamma,
Ha, % VK-cnekTpockonusa
3 AvameTp  Kpuctasiu- 35 PacueTHblli No nokasarteno ywm-
TOB, HM, He 6onee peHuns nukoB
Okucnutenu

HaHonopoLuok HuTpaTa aMMOoHUSA

1 BHewHwiA Bug, chopma HacbIinHO NOpOLOK € YacTuuamun pasme- MpoceeyvBatoLas  3/1eKTPOHHAsA
1 cpefHWii pasmep YacTuy, pom nopsaka 50 HM MWKPOCKOMWSA

2 CopepxaHue HuTparta 100 PeHTtreHorpamma,
ammoHus, % VK-cnekTpockonua

3 AvameTp  Kpuctasiu- 55 PacueTHblli No nokasarteno ywm-
TOB, HM, He 6onee peHVst NMKoB

4.3 YnakoBka

4.3.1 HeopraHun4yeckune roptoyve HOM

HaHonopowok 6opa ynakoBbiBaloT B A4BOIHbIEe NOMMITUNEHOBbIE NakeTbl, NpeABapuTeNbHO NPoAyThle
aproHoMm, KOTopble NomMeLaT B CTas/lbHble EMKOCTV B COOTBETCTBUW C HOPMATUBHLIMU JOKYMEHTaMU, yTBEPXK-
AEHHbIMW B YCTAHOBJ/IEHHOM NOPSAKe, WU B NONITU/IEHOBbIE KAHUCTPbl U 6aHKM aHaNorMYHON eMKOCTH, U3-
rotosneHHble no NOCT 33756, AnameTpoM ropsioBUHbI He MeHee 190 MM 1M o6bemom oT 3 go 10 n, npoayTble
aproHom.

CTanbHble UAN NONMITUNEHOBbIE EMKOCTU ABASKOTCA TPAHCMOPTHOW Tapoli.

HaHonopowok anioMWHUS B NacCcUBMUpYylOWEM pacTBopuTene ynakoBblBaT B ABOMHbIE MOMANITUMEHO-
Bble naketbl o6bemom fo 10 51, npefBapuTesibHO 3anofIHEHHbIe aproHoOM A4S yAaneHus Bo3gyxa. akeTbl
TWwartenbHO 3aneyaTbiBaloT Y NOMELaloT B XECTKYI Tapy.

HaHONopowoK NasbMUTUPOBAHHOIO aNOMUHUA YNakoBbIBAOT B ABOWHbIE MNOMMITUNEHOBbIE NaKeThl
npoussoguTens. MNakeTobl TWaTeIbHO 3aneyaTbiBalOT U MOMELLAT B XECTKY0 Tapy (MeTaninyeckne kopoba c
YNNOTHUTENbHBIMU KPbILIKaMK), NpeAHa3HauYeHHyl0 418 fanbHelwen TpaHCNOPTUPOBKH.

HaHonopowku antommHna no FOCT 19433 knaccuuumpyoTca Kkak nogknaccbl 4.1 n 4.2 onacHbIX rpy3os.

4.3.2 OpraHun4yeckune roptoyne HOM

HaHoMmopolwoK rekcoreHa XpaHUTCA B COOTBETCTBMW C HOPMamu, YCTAHOBMIEHHbIMWU A1 XPaHeHus
B3pbiBYaTbiX Bewects no NOCT 19433, nogknacc 1.1.

4.3.3 H3M okucnutenu

HaHoOnNopoLwoK HMTpaTta aMMOHWA XPaHUTCA B COOTBETCTBMW C HOPMaMW XpaHEHUS OKUCNAKLWWUX Be-
wects no NOCT 19433, nogknacc 5.1.

4.4 MapkupoBka

4.4.1 MapKnpoBKa fo/1XHa cogepxartb:

- 3Hak onacHoctn no NOCT 19433;

- YC/IOBHbIl/i HOMEP B PaBHOCTOPOHHEM TPEYro/sibHUKE. Pasmep CTOPOH TPeyrosibHUKa B 3aBUCUMOCTU OT
rabaputa rpy3oBoro mecta MoxeT 6bITb 50, 80 nam 150 mm;

-MaHUNynAuMoHHbIl 3Hak no TOCT 14192, ecnm 3TO NpefyCMOTPEHO HOPMAaTUBHONW LOKYMeHTauunei
(H) Ha KOHKpPETHbIN BMA NpoAyKUUn.

4.4.2 MapKupoBky, yka3aHHY B 4.4.1, HAHOCAT:

- Ha GOKOBYH U TOPLOBYK CTEHKM Tpy30BOro mecrta. Ecnm Ha 6GOKOBOW 1 TOPUOBOW CTEHKax He npea-
CTaB/fiIseTCA BO3MOXHbIM pa3MecTUTb MapKUPOBKY, TO ee A0NycKaeTCAa HAaHOCUTb Ha Kpbllwke. B atom cnyyae B
ABEPHOM NpoemMe BaroHa BblBelMBalT Tabaumuy ¢ MapkupoBkoi no 4.4.1;

- Ha pelleTyaTtoi LUINHAPUYECKOA Tape MapKUpPOBKY HAHOCAT Ha CBOO6OAHOE OT MapKMpPOBKU AHO.

- ON15 TPY30B, yNakoBaHHbIX B (DYTASPbI U YIOXEHHbIX HA NOALOHbLI, 3HAK ONACHOCTU U YC/NIOBHbI HOMEp
HAHOCAT Ha (PyTAAPbI, & MAHUNYNALNOHHbLIA 3HAaK — Ha NOAAO0HbI.
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4.4.3 JonyckaeTcs Ha 3Hake OMNacHOCTW, HaHOCUMMOM Ha MasiorabapuTHylO ynakoBky, MNPUBOAUTL
Hagnuchb «B3pbiB.».

Ha KkaxAayl ynakoBOUYHY efnHuLy (NOJIN3TU/IEHOBYIO 6aHKy, CTa/lbHY0 €MKOCTb) Hak/ensaT 3TUKETKY
C yKasaHuem:

- HAaMMeHOoBaHNA NPeAnpPUATUA-U3TOTOBUTENA WU ero TOBapHOro 3Haka,

- HAaMMEeHOBaHNA NPoOAYKUUN;

- 0603HaYeHNA HOPMATUBHOW AOKYMEHTaLuK;

- HOmepa MecTa;

- HOMepa napTuu;

- MaccCbl HETTO OAHOr0 MecTa, Kr;

- Maccbl 6pyTTO OLHOr0 MecTa, Kr;

-AaTbl U3roTOBNEHUS;

- rapaHTUIiHOro Cpoka XxpaHeHus;

- IOpMANYECcKOro agpeca npeanpuaTua-n3roToBuTens;

- MaHUNyNAaunoHHble 3Hakn no FOCT 14192: «epmeTuyHasa ynakoBka», «bepeyb OT CO/THEYHbIX JIy4Yein»,
«bepeyb OT U3nyyeHus», «bepeyb OT HarpeBa» W nNpeaynpeauTenbHon Hagnucn «He 6pocaTb».

4.5 TpeboBaHuA 6e30MacHOCTU

45.1 TpeboBaHUsA 6e30MacHOCTU Npu paboTe C HEOpPraHMYeCKUMu roproymumm HIM

HaHonopolwok 60pa Bbi3blBAET pasfpaxeHue CAM3ncTbiX 060104€eK rnas, Hoca U BEPXHUX AblXaTesbHbIX
nyTen.

A3p030/M HaHonopouwka 6opa — NpeuMyL,ecTBEHHO (PMOBPOreHHOro AencTBmS.

HaHonopol ok 60pa Mo cCTeneHn BO34ENCTBMA Ha OpraHM3M YesioBeka OTHOCUTCA K kiaccy onacHocTu i
(BewecTBa ymepeHHO onacHble) B cooTBeTcTBMM ¢ NTOCT 12.1.007.

MpepenbHO gonycTuMas KOHLUEHTpauua B BO3Ayxe MPOW3BOACTBEHHbLIX nMomelweHuii no FOCT 12.1.005
cocTtaBnset 4 mr/m3.

Mpyn 4NnTenbHOM BAbIXaHUW Mopa)aeT ferkue, nNpu nonagaHnn Ha KOXY Bbl3blBaeT AepMaTuThl.

HaHonopolwok 60pa B3pbIBONOXAapoonaceH.

Temnepatypa caMoBOCM/laMeEHEHMSA a3po30/s HaHomopowka 6opa B Bo3gyxe nawc 470 °C. HmxHuR
KOHUEHTpPaUWOHHbIA npegen BocniameHeHus — 40 r/m3. B cootBetcTBUM ¢ FOCT 12.1.007 nomelieHuns, B
KOTOpPbIX NpoBOAATCA paboTbl C HAHOMOPOLWKOM 60pa, OTHOCATCH K KaTteropun «b».

HaHoMopowoK anioMUHUA Bbi3blBaeT pasfpaxeHne CAU3UCTbIX 060/104YeK a3, Hoca U BEPXHUX Abl-
XaTenbHbIX MyTein. HaHOMOPOLWOK antOMUHMUA TOPKOY, U Ha BO3AyXe MNPOWCXOAWUT €ro caMoBOCN/aMeHeHue
(npodopHOCTB).

Ona ob6ecneyeHnsa 6e30NacHOr0 xpaHeHWs HAHOMOPOLOK ajlloMUHUA naccuBupyoT Hedpacom C2 unu
rentaHoM no NOCT 25828 B konnyectee oT 30 % go 100 % macchl nopowka. [oToBbIA NPOAYKT crepyeT xpa-
HUTb B NJIOTHO 3a@KpbITON Tape.

HaHONOpOoLWOK anloMUHUA NO CTENEHWU BO3A4ENCTBUA HA opraHm3m yvenoseka no NOCT 12.1.007 oTHoCAT
K knaccy onacHocTtu lll. MpegenbsHo gonyctumMas KOHUEHTpauus B BO3AYyXe NMPOWU3BOACTBEHHbLIX MOMELLEHUN
coctaBnsaet 2 mr/m3. MNpu ANUTENBHOM BAbIXaHWM AUCMEPCHbIA HAHOMOPOLUOK ajIloMUHUSA MOpaxaeT nerkue,
Bbi3blBas asIlOMUWHO3, NMPWY nMonajaHnn Ha KoXy Bbl3biBaeT gepmatutbl. B cootsetcteum ¢ F'OCT 12.1.007 nome-
LWeHUs, B KOTOPbIX NPOBOAATCA paboThl C ANCMEPCHbIM HAHOMOPOLIKOM aslOMUHUSA, OTHOCAT K kKateropun «b».

4.5.2 Tpeb6boBaHusa 6e3onacHoCcTN nNpu pabote ¢ HOM okucAUTENAMU N OPraHUYEeCKNMU roprovYnMun

Mpn pa6oTe ¢ H3M OKMCAMTENAMU U OpraHMYecKUMn ropruumu cobnwpatT TpeboBaHus FTOCT 19433
N NPOBOAAT NPOBEPKY HA COBMECTUMOCTb KOMMOHEHTOB.

4.5.3 O6wume TpeboBaHNa 6e3onacHoOCTU npu padéote ¢ HOM

Bce paboThbl, cBA3aHHble ¢ HOM, 40/KHbI MPOBOAUTLCS B COOTBETCTBUMU C TPEGOBAHUAMU AEACTBYOLLNX
npasun NpeanpuaTUA, NpaBua akcnayaTauum Npon3BoACcTB, Npasu/ 3aWnTbl OT CTATUYECKOro 3/1eKTpuyecTBa
B MPOU3BOACTBAxX OTpac/nu, yTBEPXAEHHbIX B YCTAHOB/IEHHOM NOpPsAAKe, a Takke MHCTPYKLMIA Mo oxpaHe Tpyaa
Ansa paboTHMKOB npodieccuii, CBA3aHHbIX C pa3paboTkoil n nponssoacTsoM H3M.

Mpon3BoACTBEHHbIE NOMELLEHNS A1 U3rOTOB/IEHNA HAHOMOPLIKOB A0/MKHbI ObiTb 060pyA0BaHbl 06U e-
0OMEHHOIN MPUTOYHO-BLITSXHOW BEHTUMSALUEN; [OMKHbI coboaaTbcs TpeboBaHUSA, YTBEPXKAEHHbIE B ycTa-
HOB/IEHHOM MOpsAAKe, COOTBETCTBYKOLWMNE TMIMEHNYECKMM TPEOOBAHNSAM K OpraHu3anmnm TeXHOI0TMYECKMX NpPo-
6
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ueccos no N'OCT P NCO 14644-6, npou3BOACTBEHHOMY 060pyAOBaHUD U paboyeMy UHCTPYMEHTY; AOJ/DKHbI
cobnpgatbca TpeboBaHMA NOXapHOU 6e30nacHOCTU, MOMELWeHUs AO0/IKHbl OblTb 06ecnevyeHbl cpeacTBamMu
noxapotyweHusa no NOCT 12.2.047.

[Onsa kaxgoro paboTHMKa, CBA3aHHOrO ¢ paspaboTkoii 1 NnponM3BoAcTBOM H3M, AO/KHbI 6bITb Npeaycmo-
TpeHbl cnegylouime cpeactsa MHAMBUAYANbHON 3aLliUTbI:

- KOCTIOM XJlonyaTobyMaxHblii, KypTka Ha yTennsawuwein npoknagke no FOCT 1126;

- bpe3eHTOBbLIE pykaBuubl Nno MOCT 12.4.010;

- pe3nHoBble nepyatkn no NOCT 20010;

- xsionyatobymaxHble nepyatky no FOCT 12.4.183 u TOCT 5007,

- 60TMHKN Ha KoXaHoii nogowse no NOCT 28507 n TOCT 12.4.137;

- NPOTUBOA3P030/bHbIN pecnupatop no NOCT 12.4.296;

- npotmneoras no NOCT 12.4.041,

- 3awmTHas macka no NOCT 12.4.041 wnmn wmutok no NOCT 12.4.023.

4.6 TpeboBaHUsA OXpaHbl OKpyXawlLlen cpeabl

OxpaHy oKpyXatoLiein cpeabl obecneuynBalT repmeTmnsaymneil TEXHOMOTMYeCcKoro o6opyaoBaHus.

[a30Bble BbIOPOCHI U XWAKUE CTOKM NPy NPOW3BOACTBE HAHOMOPOLLIKOB OTCYTCTBYHOT.

OTxoabl NMpou3BOACTBA YTUNM3UPYHT B COOTBETCTBUM C TPEOGOBAHUAMU, YTBEPXAEHHBIMW B YCTAHOB-
NIEHHOM nopsifKe, COOTBETCTBYHOLWMUMN TUTUEHNYECKAM TpeboBaHUAM K pasMelleHnio 1 06e3BpexmBaHno oT-
XOZ0B NMPOMU3BOACTBA M NOTpeb6eHuns.

5 MeToAbl MCNbITaHWI

MeToabl UCMbITAHWI AOMXHLI onpefenAaTb cooTBeTcTBMe HOM TpeboBaHuAM u HOpMam, NpeabsBasfe-
MbIM K UX QU3NKO-XUMUYECKUM MNoKa3aTensam:

- BHELWHWIA BuA, chopma u pasmep vactuy HIOM;

- cofepxaHus ynctoro (aKTMBHOro) Bewectsa B HOM;

- yAenbHOl NOBEpPXHOCTW BewecTBa, M2/r (guameTp KpUCTannToB).

Y H3M cyuiecTtByeT ocobasa crneuuduka, Kotopas 3akioyaeTcs B NpefbsaBNeHNN MNOBbIWEHHbIX Tpebo-
BaHWIA K paspelwlatoliein cnocobHOCTM METOAO0B, @ MMEHHO: AO/DKHA ObiTb MpeaycMOoTpeHa BO3MOXHOCTb MUC-
c/fiefoBaTb y4acTKM MOBEPXHOCTM 06pas3uoB pasmepamu MeHee 100 HM. Takxe cneumnduka, 3aknovarLlasacs
B Ha/MumMM N36bITOYHON KOHLEHTPUPOBAHHOWN 3HEpPruu, KoTopas MOXeT MPUBECTW K BO3ropaHuio W B3PbIBY
06pa3LoB, NpeAbABASET NOBbIWeEHHbIE TpeboBaHNA K 6€30NacHOCTU UCNbITaHWIA.

BbigenawnT pag MeTofoB CTPYKTYPHOTO M XMMMUYECKOro aHasvsa, MPUMEeHeHWe KOTOpbIX Mo3Bonser
yyecTb cneundnky HaHONOPOLLKOB.

MeToabl onpefesieHns OCHOBHbIX (PU3MKO-XMMUYECKMX nokasateneli HAM ykasaHbl B 5.1,5.2 n 5.3.

5.1 OnpepgenieHne pasmepa yacTul U COCTOAHUA NOBEPXHOCTU HOM

MeToavka uccriefoBaHUA HaAHOMNOPOLIKOB 3ak/lovyaeTca B BU3yasbHOM U dpoTorpaduyeckom mccnepo-
BaHMN Ha 3/IEKTPOHHOM MUKpPOCKOne. PacTpOBOW 3/1eKTPOHHON MWUKPOCKOMWER onpeaensoT pasmepbl yacTuy,
B npegenax ot 10 mm go 10 HM. [lng onpefesieHnsa pasMmepa yacTul, MeHblie 10 HM MCMNOo/b3YT MeTof npo-
cBeuMBawLWen 31eKTPOHHOW MUKPOCKONUN UM aTOMHO-CU/IOBOM MUKPOCKOMNUN.

Ona npegoTtepalieHns adpdekta nogsapafku B cneymasnbHbiX HanbIMTEIbHbIX YCTAHOBKAX Ha HaHoMNo-
POLLOK MOXeT 6blTb HAHECEH TOHKMIA cnoil nposBogsawero metanna (Au, Pt).

5.2 OnpegeneHne cogepXxaHnsa YNCTOro (akTMBHOro) Beuwectsa B HOM

5.2.1 H3M HeopraHunyeckne roproumne

5.2.1.1 HaHonopowok 6opa

MeTofoM onpefesieHnss MaccoBOi oM 60pa B HaHOOOpe SIBNSeTCA TUTPOMETPUYECKUA MeToa.

MeTog TUTPOMETPUYECKOTO M3MEPEHMA OCHOBAH Ha OKMC/NEeHMW 6opa as3oTHOW KucnoToi o obpa3oBa-
HUA GOPHOWN KUCNOTbI, KOTOPYIO BbIABAAIOT TUTpoBaHMeMm 0,1 H pacTBOpOM rmagpooKUCU HATpus B MPUCYTCTBUU
MaHHUTa ¢ heHonTaIENHOM NUHAMKATOPOM. 3arpsA3HAOLMe NPUMECH AO0/KHbI OTCYTCTBOBATb.
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MaccoByt gosnto 6opa X, %, BblUMCAAT No hopmyne

_ V- 0,001082 -250
M- 50

roe V— o6bem 0,1 H pacTtBopa rmgpookmcu HaTtpusl, nowegwwmnii Ha TUTpoBaHue, M;
0,001082 — konu4yectBO 60pa, cooTBeTcTByloULee 1 mn 0,1 H pacTtBopa rmgpookucu Hatpus, I;
250 — o6beM, B KOTOPOM pacTBOpPeHa HaBecKa UCMbITYEMOro NpoAykra, M/,
50 — 06beM MCNbITYeMOro pactsopa, B3ATblli 419 TUTPOBaHUSA, M,
M — HaBecKa WCMbITyeMOoro npoaykra, r.
3a pesynbTaT U3MepeHus NPUHUMAalT cpefHee apupmeTnyeckoe pesynbTaToB ABYX NapansesbHbiX
HabNLeHniA, pacxoxXeHne Mexay KOTOPbIMU He A0/DKHO npesbiwaTb 0,1 % oTHOCUTENbHO 6GO/bLIEro 3Ha-
yeHusa. [loBepuTesnibHble rpaHuLbl CYMMapHOWM MOrpelwHocT pesynbTaTa aHanusa coctabnsawT + 0,55 % npu
foBepuTenbHoil BepossTHocTU P = 0,95 B cooTBeTCcTBUM € Tpeb6oBaHuamu MTOCT P 50.2.038.
5.2.1.2 HaHonopowok atoMuUHusa
MeTog onpefenieHUA CcofepXaHUa akTUBHOrTO anloMUHUA B MONYYEHHOM AUCNEPCHOM HAHOMOPOLUKe
asloMMHNA OCHOBAH Ha pasfioXeHun HaBecku nopouwka (okono 0,2 r) pactBopoMm 20 %-HOW rMAPOOKUCU Ha-
TpUA 1 ra3oBOJ/IIOMETPUYECKOM M3MEPEHUN BblAeNIMBLUErOCA NMPY 3TOM BOAOPOAA B KONUYECTBE, 3KBUBAJIEHT-
HOM COZep>XaHWio akTUBHOTO aslloMUHUSA.
MaccoByl A0/10 aKTUBHOTO antoMuHmnsa X, %, BbIYUCAAIOT N0 popmyne

(P -P~K -0,000216 » V
X = (273 + T)M : A

roe P — atmocdepHoe gaBneHue, Mm. pr. CT.;
P1— ynpyroctb BOASHbIX MapoB Haj AUCTU/NIMPOBAHHOI BOAOM NPU faHHbIX Temnepatype v gasne-
HUW, MM. PT. CT.;
K — nonpaBouHbllii KO3 uLmMeHT ana nepesoga gasneHus B lMa, paBeH 33,32;
0,000216 — ko3phuLMeEHT NnepecyeTa BOAOPOAA HA aNlOMUHWIA;
V — 06beM BbigeNMBLUIErOCS BOAOPOAA, MM;
T — TemnepaTypa oxjaxjawuwein Boasl B MOMEHT 3amepa, °C;
M — HaBecka aHa/M3Mpyemoro nopotka, r.
3a pesynbTar NPpUMHUMAIOT OKPYr/IEHHOE A0 NEepPBOro AeCATUYHOIO 3HakKa cpegHee apudmeTmyeckoe 3Ha-
yeHue ABYX NocriefoBaTesibHbIX ONpefesieHnil, pacxoxXaeHne Mexzay KoTopbiMu He npeBbiwaet 1 % oTHOCKU-
TeNbHO 6O/MbLIEr0 3HAYEHUS.
5.2.2 H3M okucnutenn v opraHnyeckue roproumne
CofepxaHue 4YMcToro BewecTBa onpeaensanT MeTogaMu CTPYKTYPHOTO M XMMUYECKOro aHasmsa uccne-
Ayemoro BeliecTBa, B TOM yuchne:
a) cnekTpasibHbIMM MeTof4amMu, OCHOBAHHbLIMW Ha 3/1IEKTPOHHOM 06/ y4eHun, 06/y4YeHun (oTOHaMU w”
MOHHOM 065y4yeHuu;
6) mMeToA4amu 3MEKTPOHHON MWKPOCKOMWW: MPOCBEYMBAKUIMMU, PACTPOBbIMU (CKAHUPYHOLLMMUK), 3MUC-
CMOHHBIMUN N OTpaXaTesibHbIMU.

5.3 OnpepgeneHve yaenbHoi nosepxHoctn HOM

5.3.1 OnpegeneHune yaenbHOW NOBEPXHOCTU MeTannnyecknx HOM

YaensHyo nosepxHoctb HOM onpegenatoT no FOCT 23401.

5.3.2 OnpegeneHne yaenbHoOl NOBepXHOCTU HOM okncnmntenein n opraHMYeckux roproumx

YpenbHyto noBepxHocTb HOM onpefensoT KOCBEHHbIMU (pacyeTHbIMWU) MeToA4amMun Mo pesysibTatam uc-
cnepoBaHuini obpasua cnekTpasbHbIMU MeTogamMu ¥ MeTofaMu 3/IEKTPOHHOW MUKPOCKONUN.

5.4 O6paboTka pe3y/ibTaroB

3a pesynbTar UCMbITaHUS MPUHUMAIOT cpeaHeapudMeTUyeckoe Tpex onpegenexuii. JonyctuMoe pac-
XOXJEeHUe Mexay Haubosiee OTMYaLWMMUCS pe3ynbTatamu, NOoSyYeHHbIMU O4HUM ONepaTopoM Mpu OAuHa-
KOBbIX YC/TOBUSIX UCMbITaHWi, HE AO/HKHO OT/IMYaThCa Gosiee uem Ha 15 %.

8
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B npoTokone ucnbiTaHUil ykasbiBatoT:

- ATy, HauMeHoBaHue BelecTsa U TY Ha NPOAYKLUIO, XUMUYECKYI0 hopMyny, HaMMeHoBaHue npeanpu-
ATUA-U3rOTOBUTENA UT. N.;

- Mmaccy HOM Ha Bcex cTagusax UCMbITaHW;

- YCNOBUA UCMbITAHWUIN;

- pe3ynbTaTbl UCMbITAHUA Ha BCEX CTafusAX;

- Kknacc (nogknacc) u cteneHb onacHocCTy.

5.5 Tpeb6oBaHnsa 6e30n0acHOCTU NpU NMPOBEAEHUN UCMbITaHUn HOM

Mpu npoBegeHun mncnoiTaHnin HOM gosmkHbI cobnogartbcs obwme TpeboBaHua no 6e3onacHoOCTU npwu
pa6ote ¢ HOM, npeabsaBieHHble B 4.5.

Kpome Toro:

- B NpoLecce NOArOTOBKM BELLECTBA W NPOBEAEHMWS UCMbITAHUA NMPUMEHSAIOT CpeAcTBa MHAMBUAYATbHOW
3aunThbl, BbI6Mpa6Mble B COOTBETCTBUU CO CBOCTBaAMU nccnegyembix Belects, C ob6sA3aTesbHbIM npumeHe-
HMEM 3aLNTHbIX OYKOB WM 3aLUTHLIX MACOK C NPO3payHbIM 3KPaHOM;

- ornepaTop AO/KEH ObITb OCTOPOXEH NPV NPOBEAEHUN UCMbITAHUA BO M3b6exaHne B3pbiBa ra3zoBo3gyLu-
HO cmecu, OCOB6EHHO Ha MepBoOil CTaAuM WUCNbITaHWA, Tak kKak HOM o6napgatoT CNOCOBGHOCTbIO MIHOBEHHO
BblAENATb 60/MbIME KONMMYecTBa BOCM/AMEHSALUWMNXCA U B3PbIBOONACHbLIX ra3oB.;

- onepaTop A0/IKEeH ObiTh 3alMLLEH MPO3PaYHbIM 3aLLUTHBIM 3KPaHOM;

- paboyee MecTO onepatopa [AO/KHO COOTBETCTBOBATb CAHWUTAPHO-TUTMEHWYECKMM TpPeboBaHMAM Mo
FOCT 12.1.005.
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Pepaktop E.B. flkoBnesa
TexHnyecknin pegaktop B.H. Mpycakosa
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KomnbtoTepHas BepcTka J1.A. Kpyrosoii
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