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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

HAHOINOPOLWKHN SHEPI OHACBILWEHHbBIX MATEPUAIIOB

Ob6Lwwune TexHn4Yeckue TpeboBaHunda. Metoabl UCNBLITAHUI

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

[lata BBegeHna — 2012—07—01

1 O6nacTb NpUMeHeHUA

HacTodawmn ctaHgapT pacnpocTpaHaAeTCca Ha HaHOMOPOLWKM 3HeproHachIWEeHHbIX MaTeprnanos, Npume-
HAeMble 4NA Nony4YeHUa HaHOCTRYKTYPUPOBAHHBLIX UCTOYHUKOB KOHLUEHTPUPOBaHHOM 3HEPIrUn, BblAeNnaoLe n-
CA B peXumMe ynpaBnaemMoro ropeHuns 1 getoHauun.

CTaHgapT pacnpocTpaHAaeTCca Ha HaHOMOPOLUKM clreAyHoLWnX TUMNOB!

- HeopraHun4yeckue roptovne;

- OpraHn4yecKkue roproume;

- OKUCIUTENMN;

- pasnu4yHble CMeCcK U3 yKkasaHHbIX BbILLE KOMMNOHEHTOB (KOMMO3UTHI).

2 HopMmaTuBHbIE CChINKN

B HacTodalleM cTaHOgapTe UCNOoNb30BaHbl HOPMaTUBHbBbIE CChINKUA Ha cneayiolue ctaHgapThl:

P 50.2.038—2004 lNocygapcTBeHHada cucteMa obecnevyeHns eguHCTBa namepeHun. MlamepeHunsa npsi-
Mble ogHoKpaTHble. OLUeHUBaHWe NorpeLlHocTen U HeonpeaeneHHOCTUN pe3ynbTaTta U3MepeHnn

[OCT P 51760—2001* Tapa noTpebutenbckasa nonnmepHas. Obune TexHn4eckmne ycrnoBus

[OCT P NCO 14644-6—2010 YHucTtele noMelleHNUA U CBA3AHHbIE C HUMWU KOHTPONUPYEMbIe cpeabl.
UacTb 6. TepMUHbI

[OCT 12.1.005—88 Cucrtema ctaHgapToB besonacHocTM Tpyaa. Obwne caHUTapHO-TMrMeHn4YecKme
TpeboBaHUA K BO3ayXy paboyein 30Hb

[OCT 12.1.007—76 CuctemactaHgapToB besonacHocTU Tpyda. BpeaHble BewectBa. Knaccndpukaums
nodwmne TpeboBaHUA Be3onacHoOCTA

[OCT 12.2.047—86 Cuctema ctaHgapToB besonacHocTU Tpyaa. [oxapHasa TexHuka. TepMUuHbl N onpe-
aeneHuns

[OCT 12.4.004—74 CucTtema cTaHgapToB besonacHoCcTU Tpyaa. PecnupaTtopbl puUnbTpYOLWME NPOTU-
BorasoBble Pl1-67. TexHn4eckme ycrnosud

[OCT 12.4.010—75 Cuctema ctaHagapToB be3zonacHocTU Tpyaa. Cpeactea MHANMBUAYANbLHOM 3aLLUTHI.
PykaBuLUbl cneunanbHble. TexHU4eckue ycrnoBus

[OCT 12.4.023—84 Cuctema ctaHagapToB beszonacHocTu Tpyaa. WnTtkn sawmutHele nuuesble. Obme
TeXHU4YecKkne TpedoBaHuUs 1 MeTodbl KOHTPOSA

[OCT 12.4.041—2001 Cuctema ctaHgapToB be3onacHocTM Tpyaa. Cpeacrea MHAUBUAYanNbHOW 3aLLK-
Thl OpraHoB AblxaHust unbtpyrowmne. Obune TexHn4yeckme TpedboBaHUS

*3ameHeH Ha[ OCT P 51760—2011.

U3paHune odbmumanbHoe
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[OCT 12.4.137—2011 ObyBb cneunanbHaga koxkaHas. Meton onpeaeneHns KosppuumeHTa CHUXKEHUS
MPOYHOCTU KpenneHust Aetanen H1u3a oT BO3AeUCTBUS MOBbILLIEHHBIX TEMNEpaTyp

[OCT 12.4.183—91 CuctemacraHgaptoB besonacHocTMTpyaa. Matepuanbl ANgd CpeacTB 3aLlinThl PYK.
TexHnyeckmne TpedboBaHUS

[OCT 1126—77 Opgexna dopmeHHad. KypTkm xnondatobymakHble yTenneHHble ¢ KOKETKOW. TexHn4vec-
Kne YCINOoBUA

[OCT 5007—87 N3penna TpukoTaxkHble nepyaTtodHble. ObLmne TexHn4eckmne ycrnoBus

[OCT 14192—96 MapknpoBKka rpysos

[OCT 19433—88 ['py3bl onacHble. Knaccudgpukauumua n MapKUpoBKa

[OCT 20010—93 lNepyaTkn pe3nHoBble TexHUYeckne. TexHn4yeckme ycnoBus

[OCT 23401—90 lMopowkn metannudyeckmne. KatanmsaTtopbl U Hocutenun. OnpeageneHune yaernbHOW
MOBEPXHOCTWU

[OCT 28507—90 ObyBb cneumansbHas KoxkaHaga ans 3amTtbl OT MeXaHndeckmnx so3genctenin. Obme
TeXHU4eckne ycnoBus

[OCT 25828—83 'enTaH HopMarnbHbIN 3TANOHHBLIA. TeXHUYeCcKne yCnoBuUs

[TpumeyaHwune—lpn NoONb30BaHUN HACTOALWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTb AEUCTBUE CCbINMOM-
HbIX CTaHA4ApPTOB B WMHMOPMAUMOHHOW cCUCTEME ODLWEero nonb3oBaHusd — HaA oduumanbHoMm cante PegepanbHOro
areHTCcTBa Nno TEXHUYECKOMY PEryrnUpPOBaHUIO N METPONOIMN B ceTn VIHTepHET nnu no eXXerogHo nagaBaeMmomy nHgopma-
LMOHHOMY YKa3aTento « HaunoHanbHble CTAHAAPTbI», KOTOPbLIK ONYBNUKOBAH MO COCTOSIHMIO HA 1 SIHBapS TEKYLWEero roga, u
NO COOTBETCTBYIOWMNM €XEMECAYHO U3JaBaeMblM MHDOPMALMOHHBIM yKa3aTensiM, onybriIMKOBaHHLIM B TEKYLLEM roay.
Ecnu cCbiNnoYHbIM CTAaHAAPT 3aMEHEH (M3MEHEH), TO NPY NMONb30BAHUM HACTOALWMM CTAaHAAPTOM, cneayeT PyKOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH De3 3aMeHbI, TO MNONOXEHNE, B
KOTOPOM daHa CCbINKa Ha Hero, NPUMEHAETCH B HacTWu, HE 3aTparmBaloLlLeEN 3Ty CCbINKY.

3 TepMUHbI U onpeaeneHus

B HacTosaweM cTaHaapTe NpUMEHeHbI creayoLe TEpMUHbI C COOTBETCTBYIOLMMN onpeaeneHnsaMN:

3.1 arnomepart (agglomerate): (pynna (ckonneHne) cnabo cBA3aHHbIX YaCTUL, UM MX COBOKYMHOCTEN,
N UX OBYX cMecel, obLuias BHELLHAA MOBEPXHOCTb KOTOPOW paBHA CYMMapHOWN NOBEPXHOCTWN OTAENbHbIX €
KOMIMOHEHTOB.

[MTpnmevanune 1— Cunbl, cKpennswwme rpynny B 0OAHO uenoe, — cnabble cunbl, Hanpumep Cuibl
BaH-gep-BaanbCoOBOro B3anMoA4encTBUS, UINN NPOCTO YacTULbl, HUINYECKU NEPENNETEHHbIE APYTr C APYroM.

[ PUMEYAaHWE 2 — AFﬂOMEpaTbI TaKXXe HA3blBakOT BTOPUYHBIMU HaCTUUaMW, a UX NCXOAHblIE COCTaBIIAKWNE
HA3bIBAlOT NEepBNYHbIMU HaCTULUaAMMW.

3.2 arperat(aggregate): HacTtuua, coctoawasa u3 COBOKYMHOCTM YaCTuUL,, CKPenneHHbIX CUNbHbIMW CBS-
3MU, NN U3 CNINaBnNeHHbIX YacTul, obLwasa BHELLHASA NMOBEPXHOCTb KOTOPOW MOXET ObITb 3HAYUTENTbHO MEHb-
LLie CYMMbI pac4eTHOW NOBEPXHOCTU OTAENTbHbIX €€ KOMMNOHEHTOB.

[Tpumevyadmne 1 — Cunbl, cKpennsawwme arperat BMecTe, — CUINbHblIE B3aUMOOENCTBUS, HANPUMED KOBA-
NEHTHbIE CBA3U UINMN TE, KOTOPbIE 06Ppa3yoTCA B pe3ynbTare CnekaHus Nnm CnoXHon puanveckon 3anyTaHHOCTN.

[ PUMEYAHWE 2z —ArperaTbl TakKXe Ha3blBakOT BTOPUYHBIMW YHaCTUUaMWU, a NX UCXOAHblEe COCTaBITHHWNE
HAa3bIBaAlOT NepBmnNYHbIMU HaCTULUaAMMW.

3.3 6a3oBble HAHOMOPOLUKU 3HeproHacbiWeHHbIX MaTtepuanoB (basic nano-powder of energy
saturated materials): lpegcTaBuTenbHble HAHOMOPOLWIKM 3HeproHachblWeHHLIX MaTepuanoB, TEXHOMOMMU
CO3[aHuNs KOTOPbIX B HACTOsILLee BpeMst Hanbonee OCBOEHbI, NPUHATLIE 3a OCHOBY ANs1 pacnpocTpaHeHUs Ha
apyrue HaHONoOPOoOLWKA 3HeProHachlWeHHbIX MaTeprarnos.

3.4 moHoTonnuBO (Mmonofuel): Tonnueo, cogepXallee B CBOEM COCTaBe OQHOBPEMEHHO roplovee U
OKNCNUTENb.

3.5 HaHoMaclwTab (nanoscale): Pasmep ananasoHa npubnmnsmtensHo oT 1 HM 4o 100 HMm.

[MTpumevaHune 1 — BepxHun npeaen aToro gnanasoHa npuHATO CHUTATb NPUONN3NTENBHbBIM, T. K. B OCHOBHOM
YHUKalNbHbIE CBONCTBA HAHOOOBEKTOB 33 HUM HE MNP OSIBIISOTCS.

[TpumevaHnune 2— HuwKHuM npeaen B 3Tom onpegeneHnm (NnpnbdnmantenbHo 1 HM) BBEAEH ANA TOro, 4tobbl
NCKNIOYNTb U3 PACCMOTPEHUS B KAYECTBE HAHOOOBLEKTOB UMK 3NEMEHTOB HAHOCTPYKTYP OTAENBbHbIE aTOMbI UITN HEDOTb-
LUne rpynnsl aTOMOB.

[Tpumevyanune 3— HanomacwTabHbih — HaAxXoAALWMNCA B Npegenax HaHomaclwTaba.
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3.6 HaHOOOBEKT (hano-object): MaTepunan ¢c ogHUM, ABYMSA U TPEMS U3MEPEHUAMU BHELLHUX pa3Me-
POB B HAHOMacLITabe.

[MTpunmeyaHwune— [aHHbIN TEPMUH pacnpoCcTpaHAETCHA Ha BCe AUCKPETHbIe 06beKTbl HaHOMacwTaba.

3.7 HaHonopowok (nano-powder): Teepablv ANCNEPCHbIU MaTepuan UCKYCCTBEHHOTO NMPOUCXOXAEHUA,
coaepkalli HaHoYaCcTULLLI M obnaaacLmin KaYeCTBEHHO HOBbIMM CBOUCTBaMUN, PYHKLIMOHATBHBIMW U 3KCMIY-
aTaLNOHHBIMUN XapaKkTepUCTUKaMM.

3.8 HaHOMOPOLUKU IHEpProHachbIlWeHHbIX MaTepuanoB (nano-powders of energy saturated materials):
HaHonopoLwku, cogepxalwme YacTuubl 3HeproHacblWeHHbIX MaTepuanos, MMetoLlne NPpUuHLMNManbHO HOBLbIE
KavecTBa 1 NO3BONAIOLLME OCYLLIECTBNAThE UX UHTEerpaLmio B NONHOLEHHO (PYHKLUUOHUPYOLWME cCUCTEMBI O0Tb-
LLiero MmacLutaba.

3.9 HaHo4acTuua (hanoparticle): HacTtuua Belwectsa ¢ HaHOMacLITabHbIMW BHELLHUAMK pa3MepamMmin BO
BCEX TPEX U3MEPEHNAX.

3.10 yactuuya (particle). Menb4yanwaga yactmya BewlecTtsa ¢ onpegeneHHbIMU PU3NYEeCKUMU TpaHU-
LamMu.

3.11 3aHeproHacblWweHHbIe MaTepuansl (energy saturated materials): UICTOYHUKN KOHLEHTPUPOBAHHOW
BHEpPrnKn, BblaensawLenca B peXXxume ynpaBnaemMoro ropeHuns W/nnun B3pbisa (AeToHaLuun).

4 OOWwmne TexHUYeCKMne TpedoBaHNA

4.1 O6LWMe NOoNoXeHUs

HaHonopoLWKM 3HeproHachblWeHHbIX MaTepuanos (aanee — HOM) cneayeT UsrotaesnmMeaTb B COOTBET-
CTBUU C TpeDOBaHMSMN HACTOALWEro ctTaHgapTa No TeXHONOrMYeCKUM pernaMmeHTam, YTBep)K4eHHbIM B yCTa-
HOBNEHHOM Nnopsiake.

[Tpn M3roTOBNEHUM BbIAENAIOT pAd O0LWMX TpeDOoBaHUNU, KOTOPLIE ABMAITCS XapakTepHbIMU ANA BCeX
MeToA0B nonyvyeHna HOM 1 oTnnyatoT X oT MeTOA0B NoNMyYeHUS 0ObIMHBIX MOPOLLKOB:

- BbICOKad CKOPOCTb 00pa3oBaHMS LLEHTPOB 3apoXaeHUa YacTuL,;

- Manag CKOpOCTb pocTa vYacTuL,;

- HanbonbWwM pasmep nonyvyaembix Yactu, He bonee 100 HM;

- Y3KUW AnanasoH pacnpegeneHusa YacTul, No pasmepam;

- CTabUNbHOCTbL NONYyYEeHUs YacTuL, 3a4aHHOro pasMepHOro gnanasoHa;

- BOCMPOU3BOANMOCTb XMMMNYECKOTo U 0a3oBOro coctaBsa vyacTul;

- NOBLILWLEHHbIE TpeboBaHUA K KOHTPOMNIO U yNpaBNeHUo NapamMmeTpamMun npoLecca nonyyeHunst, B TOM Ync-
ne cBsi3aHHble ¢ NMPodOopHOCTLIO HOM.

OCHOBHbIMKW MeTogamMmM nofydeHnda HoOM asnaroTca:

- XUMWUYEeCKUe;

- (bunsnveckue;

- MeXaHu4ecKkue;

- KOMNNeKCHLIE.

4.2 OCHOBHbIE NOoKa3aTenn

[10 PUBNKO-XUMNYECKNM NOKA3ATENSAM HAHOMOPOLLKN XapaKkTepuaytoT:

- cpegHuUM pasMepoM YacTul, 1 pacnpegeneHnem 4yactul, no pasmepam;

- cpeaHuUM pa3MepoM KpUCTaNMMTOB U pacrnpegeneHnemM KpuctaninmToB No pasMepam;

- CTeneHblo arnomMepaunm vyacTuL,;

- yaenbHOM NNoLwaabio NoBepXHOCTU;

- XMUMNYECKUM COCTaBOM obbemMa Yyactul,;

- COCTaBOM MO CevYeHuo YacTuL, A8 YacTUL, HeOAHOPOAHOMo cocTaBa TUMna «apo — 00oNoYKa»;

- Mopdonormen YyacTuu,;

- XUMWUYECKNM COCTaBOM NOBEPXHOCTU;

- KpUcTannm4yeckou CTRYKTYPOMU HaHoYacTuL,;

- NMUAPOPOPHOCTLIV;

- cogepXXaHuem Bnarn n gpyrux agcopobartos;

- CbINYYeCTbO (TEKYUECTbIO);

- HaCbIMHOW NNOTHOCTbLIO;

- UBETOM.

TpeboBaHUA N HOPMBI, NpeabsBigeMble K PU3NKO-XUMMUYECKUM NoKasaTenaM HaHOMOPOLIKOB, onpeae-
NATCA X TUNAMU 1 COCTaBaMMN.
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Obuwen ocobeHHOCTbIO HaHoYacTUL, HOM, nony4vyeHHbIX NobdbiM METOAOM, ABNAETCHA UX CNOCODOHOCTb K
obbeauHeHWo B arperaThl M arnomeparsl. B pesynbtate HeobX0ANMMO yYUThIBATb HE TOMNLKO pasMepbl OTAEMNb-
HbIX HAHOYaCTULL, HO N pasMepbl X OO bEeANHEHUN, KOTOPLIE TAKXKe BKMHOYAOT B OCHOBHbLIE NOKa3aTeru.

TpeboBaHUA NHOPMBI, MpeabABNSAeMble K PUSNKO-XUMMNUECKUM NoKasaTensam basosbix HOM, ykasaHbl B
Tadbnuue 1.

Tabnwuua 1— TpedboBaHUA U HOPMbI K DUNKO-XUMUYECKUM MoKasaTensam basosbix HOM

HavnmeHoBaHMe nNokKasatens

Hopma nokasartens

MeToa ncnbitaHus

Heoprannyeckme ropoune HaHOMOPOLLKN

Hanonopolwok bopa

1 BHewHun BUA, chopma

[Topowok yepHoro upeta 6e3 BUAUMbIX WMHO-

BuayanbHbIN, 3NEKTPOHHasA

M cpeaHun pasmep Yyactul, POAHBIX BKIMKOYEHUW, C YacTuuamum cepunyeckon MUKPOCKONMUSA
dopmbl pasamepom He bonee 80 HMm.
HonyckaeTcsa npucyTcTBue arnomMmeparoB pas-
Mepom 0 1 MKM B KonudvectBe He bonee 15 %
2 CopepxaHne obuwero TutTpomeTpuyecKknn
bopa, % macc., He MeHee 99,0
3 YpgenbHas  nnowaab [To [OCT 23401
NOBEPXHOCTH, szr, HE MEeHee 25—30

HaHonopoluoK antoMUHUA

1 BHewHun BUA, chopma
n cpegHnn pasmep JYacTtul,

[lopolWwoK OT ceporo 4o TEMHO-CEPOro LBeTa
0e3 BUOUMBbIX BKIMIOYEHUN, C pa3MepoM YacTul, He

conee 100 HM

BuayanbHbin, 3NeKTpOHHasA
MUKPOCKOMUS

Z2 CoaepxXaHne akTUBHO-
ro anwmMmumunsa, % Macc., He

PasnoxeHne HaBeckn no-
powka 20 %-HblM pPaCTBOPOM

MeHee 85,0 rMAPOOKNCU HATPUS U ra3oBOJIO-
METPUYECKOE U3MEPEHNE Bblae-
NMBLLErocs Bogopoaa
3 YpgenbHas  nnowaab [To [OCT 23401
NOBEPXHOCTH, M2/r, HE MEHee 5—15

HEIHOI’IODOLIJOI{ MnaJibMUTUPOBAHHOIO alftOMUHNA

1 BHewHun BUA, chopma
n cpegHnn pasmMmep JYacTtul,

[TopoLloK ceporo uBerta, CUNbHO arnoMepupo-
BaH. CpeaHnn apudPMeTUYECKUN pasMmep 4acTtul,

113 HM.

CoaepXaHune:
- nanbMUTUHOBOW KUCNOTbl 8 % — 10 %, He

bonee;
- okenpga antwMmuuna 5 % — 7 %, He bonee

BuayanbHbIN, 3NEKTPOHHasA
MUKPOCKOMNUA

2 CoaepxXaHme akTUBHO-
ro anoMmvHusa, % macc., He

PasnoxeHmne HaBecCKn no-
powka 20 %-HbIM pPacTBOPOM

MeHee 85—87 TMAPOOKNCU HATPUHA N TaA30BOI1H)-
METPUYECKOE U3IMEPEHNE BblOe-
NMUBLLUETOCHA Boagopoaa
3 YpenbHas  nnowagb Mo TOCT 23401
NOBEPXHOCTH, M2/r, HE MEeHee 10—15

OpraHn4eckue roproume HaHOMOPOLLKK

HaHonopowoK rekcoreHa

1 BHewHun BUA, chopma
n cpegHnn pasmep JYacTtul,

HacbinHOM NOPOLWOK € YacTuuamMmm pasmepom
nopsaka 20 Hm

[lpocBevmnBatloLWasn sNeKkTpoHHas
MUKPOCKONUSA
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OkonyaHue mabnuusi 1

HanmeHoBaHMe nokasarens Hopma nokasarens MeTtoa nenbiTaHus
2 CopepxxaHne rekcore- PeHTreHorpamma,
Ha, Y% 100 MK-cnekTpockonus
3 Huametp Kpucrtannm- PacyeTHbIWM MO NOKasaTento
TOB, HM, He Bonee 35 YLUMPEHUS MUKOB
OkucnuTenu

HaHonopoLwoK HUTpaTta aMMOHUSA

1 BHewHun BUA, cbopma HacbinHOM nopowoK ¢ yactmuamm pasmepom | [lpocBeunBaowas anekTpoHHas
n cpegHnn pasmep JYacTtul, nopsigka 50 Hm MWUKPOCKOMNnA

2 CopepxaHne HuTparta PeHTreHorpamma,
aMMOoHUs, % 100 MK-cnekTpockonus

3 HnameTp Kpucrtannm- PacyeTHbIN MO NoKa3aTento
TOB, HM, He bonee 55 YLNPEHUSA NUKOB

4.3 YnakoBKa

4.3.1 HeopraHu4deckue roprouiue HOM

HaHonopoloK 6bopa ynakoBbIBaOT B ABOUHLIE NMOMU3TUNEHOBbLIE NAKeThI, NpeaBapuUTensHO NpoayThle
aproHOM, KOTopble NOMeLLaloT B cTallbHble eMKOCTU B COOTBETCTBUM C HOPMaTUBHBLIMU AOKYMEHTaMU, YTBEP-
XXOEHHBIMW B YCTAHOBMEHHOM NMOPSAAKE, UM B NONMU3TUNEHOBBLIE KAHUCTPLI N BAaHKKU aHaNOTMYHON €MKOCTN,
narotosneHHole no NOCT P 51760, auameTtpom ropnoBmHbl He meHee 190 mm n obvemom oT 3 go 10 n,
npoayThlie aproHoOM.

CTanbHbIe UNX NONTUSTUNEHOBLIE EMKOCTU ABNSAOTCA TPAHCNOPTHOM TapoMu.

HaHonopoLwoK antoMUHNS B NACCUBMPYIOLLIEM paCcTBOPUTENE yNakoBbIBaOT B ABOUHbIE NONUSTUNEHO-
Bble nakeTbl 00 bemom Ao 10 N, npeaBapuUTENbHO 3anofIHEeHHbIE aproHOM ANs yaaneHust Bosayxa. [NakeTsl Tiwa-
TeNbHO 3anedaTbIiBalOT U NMOMeLLaloT B XKeCTKYIO Tapy.

HaHonopowoK nansMUTUPROBAHHOTIO antoMUHUA YNakoBbIBAKOT B ABOWHLIE MOMU3TUNEHOBbLIE NaKeThl
nponssoanTens. lNakeTtsl TWATENLHO 3aneYaThiBatoT M NOMELLAIOT B )KECTKYHO Tapy (MeTannuyeckue kopoba c
YNNIOTHUTENBbHBIMU KPpbILLKaMK), NpeaHasHavyeHHYo and ganbHenwen TpaHCnopTUROBKMA.

HaHonopowkmnaniomuHmnano FOCT 19433 knaccugpuumnpyrotcsa kak nogknaccebl 4.1 M4.2 onacHbIX TPy 30B.

4.3.2 OpraHunyeckue roproume HIM

HaHOoNOPOLUOK rekcoreHa XpaHuUTcsl B COOTBETCTBUM C HOpMaMU, yCTaHOBEHHBIMU ANA XPaHeHUSA B3PbIB-
yaTbiX BewectBno [ OCT 19433, noaknacc 1.1.

4.3.3 HOM okucnurenm

HaHoNopoLWoK HUTpata aMMOHUS XPaHUTCA B COOTBETCTBUMM C HOPMaMW XPaHEHUHA OKUCTSARLLMX
BewectTBNo NOCT 19433, nogknacc 5.1.

4.4 MapKkupoBkKa

4.4 1 MapKknpoBKa OomkHa coaepXaTb:

- 3HakonacHocTuno FOCT 19433:

- YCINOBHbLIN HOMEP B PaBHOCTOPOHHEM TpeyronbHUKe. Pasmep CTOPOH TpeyronbHUKa B 3aBUCUMOCTU OT
rabapurta rpysoBoro mecta Mmoxet obiTb 50, 80 unn 150 mm;

- MaHunynauunoHHeIM 3Hak no OCT 14192, ecnu 3T0 NpeaAycMOTPeHO HOpMaTUBHOU AOKYMeHTauneu
(HO) Ha KOHKpeTHLIX BMA NPpOAYKLNN.

4.4.2 MapKknpoBky, ykasaHHyo B 4.4.1, HaHOCAT:

- Ha ODOKOBYIO N TOPLIOBYHO CTEHKN TPY30BOro Mecta. Ecnn Ha OOKOBOW U TOPLIOBOW CTEHKaX HE NpeacTaB-
NnsaeTCcd BO3IMOXHbBIM pa3MeCTUTb MapKUPOBKY, TO ee AoNycKaeTCca HaHOCUTL Ha KpblLllKke. B aToM cny4vae B ABep-
HOM NpoeMe BaroHa BbIBELLMBAIOT TabNULYy ¢ Mapkuposkon no 4.4.1;

- Ha peweTyaTon LUNMHAPUYEeCcKOn Tape MapKUpOBKY HAHOCAT Ha CBODOAHOE OT MapKUPOBKU OHO;

- ONSTpy30B, yNakoBaHHbIX B PyTNAPbLI U YNOXEeHHBIX Ha NoAACHbI, 3HAaK ONacHOCTU U YCNOBHLIM HOMEP
HaHOCAT Ha pyTNAPbI, a MAHUNYNALWOHHBIN 3HaK — Ha NOAA0HbI.

4.4.3 [lonyckaeTcsl HA 3HaKe ONacHOCTWU, HAHOCMMOM Ha MarnorabapuTHYHO YNakoBKy, MPMBOANTL HaA-
nucb «B3pbIB.».
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Ha Ka)Xayro ynakoBOYHYH e AUHULLY (MONN3TUNEHOBYIO BaHKy, CTanbHYO EMKOCTbL) HAKMEeNBaKOT 3TUKETKY
C yKasaHueM:;

- HaumMmeHoBaHWA NpeaAnpPUATUA-U3roTOBUTENA NN ero TOBAPHOIo 3HaKa;

- HaMMeHOBaHWA NPoAYKLUUN;

- 00603Ha4YEeHUs HOPMaTUBHOW AOKYMEHTaLNN;

- HOMepa MecTa,;

- HOMepa napTuwu;

- MaccChkl HEeTTO OQHOI0 MecTa, KT,

- Macchl OpyTTO OQHOIr0 MeCTa, Kr;

- OaTbl U3rOTOBIEHUS;

- rapaHTUUHOIo cpoka XpaHeHUs;

- lopunguyeckoro agpeca npegnpuaTtua-n3roToBUTEN;

- MaHunynauuoHHele 3HakM no [OCT 14192: «l'epMmeTndHada ynakoBkar», «bepeyb OT CONMHEYHbLIX
nyyen», «bepedb OT N3NyvYeHUs», «bepedb OT Harpeea» U npeaynpeantTensHon Hagnucun « He bpocaTby.

4.5 TpeboBaHus 6e30NacHOCTI
4.5.1 TpeboBaHuA 6ezonacHoOCTU Npu paboTe ¢ HeopraHuvyeckumu roproyunmu HOM

HaHonopollok bopa BbI3bIBaeT pasapaeHue CrnnmsncTbix obonoYek rnas, Hoca n BepXHUX AblXaTenbHbIX
nyTeu.

A3p030nM HaHonopoLluka bopa — npenmyLecTBeHHO pUBPOreHHoro AeNCTBUS.

HaHonopoLwok bopa No cTeneHn BO3AENCTBUA HA OpraHU3M YefioBeka OTHOCUTCS K Knaccy onacHoctun |l
(BellecTBa yMmepeHHOo onacHble) B cooTBeTCcTBUM C T OCT 12.1.007.

[1peaenbHO gonyctumad KoHUeHTpauusa B Bo3ayxe npounssoacteeHHbIX nomMeweHnun no FOCT 12.1.005
cocTasnseT 4 mr/m3.

[Tpy ANMTEeNLHOM BAbIXaHUKM NopaXkaeT Nerkie, npyu nonagaHv Ha KOXY Bbl3biBaeT AepMaTUThI.

HaHonopolloK bopa B3pLIBONOXKApOONaceH.

TemMmnepaTypa camoBOCnIaMeHeHNs ad3po30ns HaHonopolka bopaB Bo3ayxe nntoc 470 °C. HUXKHNIN KOH-
LLeHTPpaLMOHHBIN Npeaen socrnnameHeHns — 40 r/m3. B cootBeTcTBUN ¢ TOCT 12.1.007 nomMeLeHus, B KOTO-
DbIX NPOBOAATCH pabOThl C HAHONOPOLWKOM Bopa, OTHOCATCH K KaTeropum «b».

HaHoNoPOoLOK antoMUHUSA BbISLIBAET pasgpakeHue CrnusncTbiX obonovek rnas, Hoca U BepXHUX AblXa-
TeNbHBLIX NyTen. HaHONOPOLLOK antoMUHUA rOpoY, M Ha BO3AyXe NPOUCXOoAUT ero camoBocn/iaMmeHeHue (NMpo-
popHOCTL).

[na obecnevyeHus 6e30NacHOro XpaHeHnsa HaHONOPOLLOK antoMUHUSA NaccuBMpyoT Hedopacom C2 nnu
renTaHoMno [ OCT 25828 skonudectBe 0T 30 % A0 100 % Macchl nopollka. [ 0TOBLIA NPOAYKT crneayeT XpaHUTb
B NJIOTHO 3aKpbITOW Tape.

HaHonopoluok antoMUHKUA No cTeneHn so3aencTemud Ha opraHnam vyenopekanolOCT 12.1.007 oTHocAT K
knaccy onacHoctu lll. pegensHO gonyctumMas KOHUEeHTpauna B BO3AyXe NPOU3BOACTBEHHLIX NoMeLlleHUA
cocTasnsieT 2 Mr/mS. Mpu ANUTENBHOM BALIXaHUW AUCNEPCHBIA HAHOMOPOLLOK antoMUHUS NopaxkaeT Nerkue,
BbI3blBad antoMUHO3, NpU nonagaHuv Ha KoY BelsbiBaeT gepmMmaTtuTthl. B cootTBeTcTBUM CT OCT 12.1.007 nome-
LLIEHUS, B KOTOPBLIX MPOBOAATCS paboThl ¢ ANCNEPCHBIM HAHOMNOPOLLKOM antoMUHUA, OTHOCAT K KaTeropumn «b».

4.5.2 Tpeb6oBaHua 6e3onacHocTU npu pabote ¢ HIM okucnutTenaMm M opraHu4eCKUMHU ropio-
YUMU

[Tpu paboTte ¢ HOM okncnutensamm n opraHmndeckumm roprodumnmmn cobnrogatot TpeboBaHna FOCT 19433
NPOBOASAT NPOBEPKY HA COBMECTUMOCTb KOMMOHEHTOB.

4.5.3 O6bwme TpeboBaHUA bDezonacHOCTU Npu paboTte c HOM

Bce paboThl, cBsAzaHHble ¢ HOM, A0nXKHBI NPOBOANTLCS B COOTBETCTBUN C TPEDOBaAHNAMU OAENCTBYHOLLIKUX
npaBun NpeanpuaTUda, Npasun akcnyatauum NpoU3BOACTB, NpaBM 3aLlMThl OT CTATUYECKOro 3NeKTpuyecTBa
B MPOU3BOACTBaX OTpacnu, yTBepXXAeHHbIX B YCTAaHOBNEHHOM NOopAaKe, a Takke MHCTPYKUMI NO oXpaHe Tpyaa
nnsi paboTHUKOB Npodeccuin, CBA3aHHbIX ¢ pa3paboTKkon 1 nponssogcTsom HOM.

[1pOM3BOACTBEHHBbIE NOMELLEHUSA AN N3rOTOBNEHNA HAHOMOPLLKOB ACMKHBI ObITh 0O0PYyAOBaHbI 00LLIe-
OOMEHHOW NPUTOUYHO-BBITSXXHOW BEHTUNALUMEN; AOMKHBI cobntoaateesl TpedoBaHUA, YTBEPXKAEHHLIE B yCTa-
HOBMEHHOM MNOPSAKe, COOTBETCTBYIOLWINE TUTMEHUYECKUM TPebOBaHUAM K opraHusaunm TeXHONOrnm4ecKmnx
npoueccoB no NOCT P NCO 14644-6, npom3BoacTBEHHOMY 0DOpyaoBaHUIO U pabovyeMy UHCTPYMEHTY; AO0n-
XHbl cobnogaTtbeslt TpeboBaHUA MNOXapHOM ©6e30MacHOCTU, MOMeLleHUs OOMMKHbl OblTb obecnedeHbl
cpeactBamm noxapotyweHna no FOCT 12.2.047.

[ns kaxxgoro paboTHMKA, CBA3AHHOIO ¢ pa3paboTkon 1 nponssoactsoM HOM, AOMKHBI ObITh NPEeayCMOT-
peHbl cneayole cpegcresa MHAMBMAYanbHOWU 3aLlUThI:
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- KOCTIOM XJonyaTtobymMmakHbIv, KypTKa Ha yTennstowen npoknaake no FNOCT 1126;
- BbpeseHTOoBbIE pyKaBuubl Mo FOCT 12.4.010;

- pe3unHoBble nepyaTkn no FOCT 20010;

- xnon4atobymaxHble nepyaTtkM no FOCT 12.4.183n MOCT 5007;

- BOTUHKM Ha KoxaHon noagowee Nno FOCT 28507 nlfOCT 12.4.137;

- npoTuBoasapo3onbHbi pecnupatop no [OCT 12.04.004;

- npotuBoraanolOCT 12.4.041;

- 3awmTHaga Mackano FOCT 12.4.041 unnwmntokno FOCT 12.4.023.

4.6 TpeboBaHUA oXpaHbl OKpYXawLlien cpeabl

OxpaHy oKkpyXatoLen cpeabl cbecnedmBaroT repMmeTusaLnein TEXHoONorM4eckoro cbopyaoBaHmns.
["a30Bble BbIOPOCHI M XXNAKWUE CTOKM NPU NMPOoU3BOACTBE HAHOMOPOLLIKOB OTCYTCTBYIOT.

OTXxoabl NPON3BOACTBA YTUMU3UPYIOT B COOTBETCTBUN C TPEBOBAHUSAMU, YTBEPKAEHHBIMU B YCTAHOBIEH-
HOM NopsAaKe, COOTBETCTBYIOLLIMMU TUTMEHUYECKUM TPpeDOBaHUAM K pa3MelleHUo M obe3BpeXXMBaHNIC OTXOO0B
NPOUN3BOACTBA U NOTPebreHus.

5 MeTtoabl UCNbITaHUN

MeToabl ucnblTaHUA AOSMKHBI onpeaendaTs cooTBeTcTBMEe HOM TpeboBaHUAM 1 HOpMaM, NpeabsABIIsie-
MbIM K UX PUSNKO-XUMUYECKM NMOKA3ATENAM:

- BHelHWW BUA, popma 1 pasmep vYactuy HoOM;

- coaepXaHuga YMCcToro (akTMBHOro) Bellectsa B HOM;

- yAenbHOW MOBEPXHOCTU BeLecTBa, M4/r (QuameTp KpUcTanamTos).

Y HOM cyuwiecTtByeT ocobasi cneundgmka, Kotopas 3aknovaeTcs B npeabsaBNeHUA NOBbILLEHHBLIX TPebo-
BaHUW K paspeluaroein cnocCobHOCTU METOA0B, a UMEHHO: A0IMKHA ObITh NpeaycMoTpeHa BO3MOXKHOCTb UCChe-
0OoBaTb y4acTKM NoBepXHOCTU obpasLoB pasMmepamu meHee 100 HM. Takxke cneundguka, 3aknovaroLwasica B
HaMM4YMN N30bITOYHOW KOHLIEHTPMPOBAHHOW SHEPTK, KOTOPpast MOXKET NPUBECTM K BO3ropaHuio M B3pbIBY 0bpas-
LOB, NpeabsBAsAeT NoBbiLeHHble TpeboBaHUs K be3onacHOCTU UCMbITaHUA.

BbigenaoT paa MeToaoB CTPYKTYPHOTO U XMMUYECKOro aHanusa, NpuMeHeHMe KOTOpPbIX No3BondeT
yyecTb cneundpuky HaHOMOPOLLKOB.
MeToabl onpegeneHns OCHOBHBIX PU3NKO-XUMUYeCcKUX nokasatenenn HOM ykaszaHbiB5.1,5.215.3.

5.1 OnpepneneHue pazMmepavyacTtuLl U coCcTOoAHUA NoBepxXHocTU HAM

MeToauka nccrnegoBaH1s HAHOMOPOLLKOB 3aKovaeTcs B BU3yanbHOM U poTorpadruyeckom nccrneaoBa-
HUW Ha 3NEeKTPOHHOM MUKpocKone. PacTpoBoi 311IEKTPOHHOW MUKPOCKOMNUEN onpeaensatoT pasMmepbl YacTul, B
npegenax ot 10 mm go 10 HM. [1na onpegenernus pasmepa Yactuy MeHblle 10 HM UCnonb3yoT MeTod NpocBe-
YMBAaIOLLIEN 3MTEKTPOHHOM MUKPOCKOMNU U aTOMHO-CUITOBOI MUKPOCKOMAMN.

[na npegoTtepalleHna agpdpekTa nogsapaakm B cneymanbHbIX HANBINTATENbHBIX YCTAaHOBKAaX HA HAHOMNO-
POLUOK MOXKET ObITb HAHECEH TOHKUIA Cron npoBoasilero metanna (Au, Pt).

5.2 OnpepeneHue cogepxaHuda vynuctoro (aktuBHoro) sewecrea B HOM
5.2.1 HOM HeopraHu4deckue roproiue

5.2.1.1 HaHonopoluok 6opa
MeToaom onpeaeneHnss MaccoBomn Aonn 6opa B HaHObope sIBNAeTCS TUTPOMETPUYECKUA MeTo .

MeToa TUTPOMETPUYECKOrO N3MEPEHUA OCHOBAH Ha OKUCIIeHNK Bopa a3oTHOM KUCNoTon o obpasoBa-
HNS1 BOPHOM KNCINOThI, KOTOPYHO BbIABNAT TUTpoBaHMemM 0,1 H pacTBOpPOM ruapooK1UCK HaTpUs B NPUCYTCTBUM
MaHHUTa ¢ peHondTaneMHoM MHAUKATOPOM. 3arpsasHaoLwwme NnpumMec AoMKHbl OTCYTCTBOBATS.

MaccoByto gonto 6opa X, %, BbIMUCIAT No popMyne

_ V-0,001082-250

100, (1)
M50

X

rae V— obbem 0,1 H pacTtBopa rmapooKkncm HaTpus, noweglunm Ha TUTpoBaHue, Mi;
0,001082 — konu4yecTBO Bopa, cooTBeTcTBYOWEE 1 M 0,1 H pacTBopa rmapooKUcn HaTpus, T;
250 — obbem, B KOTOPOM pacTBOPEHAa HaBeCKa UCMbITYEMOro NpoayKTa, Mi;
50 — 0ObLeM UCNBLITYEMOTO pacTBopa, B3ATbIN A4Sl TUTPOBAHUSA, MIT;
M — HaBecKa UCNbITYEeMOro NpoaykTa, r.
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3a pesynbTaTt UsMepeHuda NpuHUMaroT cpeaHee apupmMeTnyeckoe pesynbTaToB ABYX napannesbHbIX
HabnoaeHnn, pacxoxkgeHne Mexay KoTopbiMn He AomkHO npeBbiwaTh 0,1 % oTHOCUTENBHO BONbLUEro 3HaYe-
HnA. [loBepuTtenbHble rpaHnlbl CYMMapHOW MOrpellHOCTU pesynbTata aHanusa coctaBnaioT £ 0,95 % npwu
noseputenbHon BepodaTHoCcTU P = 0,95 B cooTBeTCcTBUMK C TpeboBaHnamu FOCT P 50.2.038.

5.2.1.2 HaHonopowoK antioMUHUS

MeToa onpeneneHna cogepXaHua akTUBHOMO antoMUHUA B NOMNyYeHHOM AMCNepCHOM HaHOMOopOoLUKe
antoMUHNA OCHOBaH Ha pasnoXeHun HaBeckn nopotuka (okono 0,2 r) pacteopom 20 Y%-HOU rmapooKUCKU HaTpUS
N ra3oBONIOMEeTPUYECKOM U3MePpeHU BblAeMMBLUErocd Npy 3TOM BoAopoda B KONMYEeCcTBe, 3KBUBANEHTHOM
coaepKaHno akTUBHOC antoMUHUA.

MaccoByo A0 akTUBHOMO anmtoMnHUA X, %, BBIMUCTIAOT No popmMyne

s = (P —P)K-0,000216 -V (2)
273+ TWM

roe P — atMmocdpepHoe gaBneHune, MMm. pT. CT.;
P, — ynpyrocTb BOAAHbLIX NApoB Hag AUCTUNNIMPOBaHHOU BOAOW NPW AaHHbIX TemMnepaType naaBfeHnn,
MM. PT. CT.;
K — nonpaBoYHbIA KOS dUUMEHT And neperoda gasneHusa B [1a, paBeH 133,32;
0,000216 — ko3 dULMEHT NepecyeTa Bogopoaa Ha antoMUHNN;
V — 06bem BblgenmnBLLErocd Bogopoaa, Mm;
I — TeMnepaTtypa oxna)xagarwLwen soabl B MOMEHT 3amMepa, “C;
M — HaBecka aHanu3npyemMoro nopoLuka, r.
3a pe3ynbTaT NPUHUMAKOT OKpYrneHHoe 4o NepBOoro AecATUYHOro 3Haka cpegHee apugpmeTmndeckoe 3Ha-

yeHune ABYX rnocrneaoBaTefbHbIX onpeaeneHnin, pacxoXaeHne Mexay KoTopbiMu He npeBbiwaeT 1 % oTHOCK-
TeNbHO BonbLUero sHavYeHus.

5.2.2 HOM okucnutenun n opraHuvyeckue roprodme

COD,ED)I{EIHI/IG HACTOIO BELWEeCTBa onpegenaiotT MeTodaMn CTPYKTYPHOTO M XUMNYECKOTO aHAl1N3a UCCTI1e-

yeMOro BellecTBa, B TOM YUcChe:
a) cnekrpanbHbIMXA METOA4AMM, OCHOBAHHLIMU Ha 3IEKTPOHHOM 0BnydeHnn, obnyvyeHnn doToHaMK U

MOHHOM 0BNy4YeHNU;
6) meTogamMu 3NeKTPOHHOWN MUKPOCKOMNN: NPOCBEYNBAOLMMUA, PACTPOBLIMU (CKAHUPYIOLWUMUN), SMANC-

CUOHHBLIMU N OTPpa)XaTeNbHbLIMA.
5.3 OnpepeneHue yagenobHou noepxHoctu HOM
5.3.1 OnpepeneHue ygenbHOU NOBEPXHOCTU MeTannuyeckux HoM
YaenbHyo noeepxHocTb HOM onpegenaictno FOCT 23401.

5.3.2 OnpepeneHue ygenbHon noBepxHoctn HOM okucnutenem n opraHu4eCKUX roprovmnx

YaenbHyo noBepxHocTb HOM onpeaenstoT KOCBEHHBIMU (pacyeTHbIMU) MeTodaMn Mo pesyribTaTtam
McenenoBaHumin obpasta cnekTpanbHbIMU METO4aMMU N METO4aMU SNEKTPOHHON MUKPOCKOMUMN.

5.4 ObpaboTKa pe3ynbTaToB

3a pe3ynbTaT UcnbiTaHUa NPUHUMAaNT cpeaHeapudpmMeTdeckoe Tpex onpeaeneHmn. lonyctmmoe pac-
XoXXaeHune mexay Hanbonee oTnuyaloLlLMMUCA pesynbTaTamm, NONyYeHHbIMA OAHUM ONnepaTopoM Npu oanHa-
KOBbIX YCNMOBUSIX UCMNbITAHUN, HE AOIMKHO oTNnnYaTtbcst bonee yem Ha 15 %.

B npoTokone ncnelTaHM ykasbiBaloT:

- AdaTy, HaumeHoBaHue BelwlecTBa U TY Hanpoaykumio, XuMUIeckyo oopmMmyny, HaumeHoBaHUe npeanpu-
ATUA-N3TOTOBUTENA U T. M.

- Maccy HOM Ha Bcex cTagmsax UCMbITaHUN;

- YCIOBWUA UCMNbITAHUWN;

- pesynbTaTbl UCNLITAHUA Ha BCeX CcTaaUaAX;

- Knacc (nogknacc) U cteneHb OnacHOCTU.

5.5 TpeboBaHua 6ezonacHoOCTU NpU NpoBeaeHNUU uUcnbiTaHMn HOM

[Mpn npoBegeHUn ncnoitaHMn HOM gomkHbl cobntogaTtbest obwme TpedoBaHUA Mo Be3onacHOCTU Npw
pabote c HOM, npeavasneHHbie B 4.5.
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Kpome Toro:

- B MnpoLecce NoaroToBKU BellecTBa 1 NpoBeAeHNs UCNbITaHUA NPUMEHSAI0T cpeacTBa UHAUBMAYaNbHOM
3alLNThl, BbibMpaemMble B COOTBETCTBNM CO CBONCTBAMU UCCeayeMblX BeLecTB, ¢ 06s3aTeNbHbIM NPUMEHEHU-
eM 3aLUTHbIX OYKOB UMK 3aLLUTHBIX MacoK C Npo3paYHbIM 3KPaHOM;

- onepaTop A0/MKeH ObITb OCTOPOXEH NPU NPOBeAEHUMN NCNbITaHNA BO n3bexXaHue B3pbiBa ra3oBO3aYLL-
HOM cMecK, 0CODEeHHO Ha NepBonN cTaauM NcnbiTaHUi, Tak kKak HOM obnaaatoT cnocobHOCTBH MTHOBEHHO Bble-
NATb 6onblUME KoNUYecTBa BOCMIIaMEHSOLLNXCSH YU B3PbIBOOMNACHbIX FA30B;

- onepaTtop AomkeH ObITb 3aLUMLLEeH Npo3padYHbIM 3aLLUTHBIM 3KPaHOM;

- pa6oqee MECTO OoNepartopa AOCJIDKHO COOTBETCTBOBaATb CAHATAPHO-TMTMEHUNYECKMM Tp86OBaHMFIM [0
[OCT 12.1.005.
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YAK 662.2-022.532 OKC 71.100.30 OKIT
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