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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

HAHOMOPOLWKWN SHEPITOHACbBIWEHHBIX MATEPNATOB

Ob6ume TexHnYeckne TpeboBaHusa. MeToabl UcnbITaHU

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

fata BBegeHns — 2012—07—01

1 O6nacTtb NnpuMeHeHUs

HacToswuii cTaHAapT pacnpocTpaHsaeTcsl Ha HAHOMOPOLUKM 3HEPTOHACHILLEHHbIX MaTepUasos, Npume-
HsleMble 47151 NOMyYEHNUs HAHOCTPYKTYPUPOBAHHbIX NCTOYHUKOB KOHLIEHTPUPOBAHHOI 3Hepruu, BblgenstoLeii-
CSl B peXUMe ynpaB/isieMoro ropeHusi u geToHauum.

CTaHJapT pacnpocTpaHsieTcsl Ha HAHOMOPOLLKM CieAYLUX TUMOB:

- HeopraHuyeckue roproume;

- opraHuyeckue roptouue:

- OKuUCANTENU;

- pasfiMuHble CMEeCU U3 yKasaHHbIX Bbille KOMMNOHEHTOB (KOMMO3UThI).

2 HopmaTuBHbIE CCbIIKK

B HacTosWwem cTaHfapTe UCMO/Ib30BaHbl HOPMaTUBHbIE CChISIKU Ha cneayoLme cTaHaapThbl:

P 50.2.038—2004 locyaapcTBeHHas cucteMa obecrneyeHus eAMHCTBA U3MepeHuid. NamepeHns nps-
Mble OAHOKpaTHble. OueHVBaHNe NOrpeLLHOCTel 1 HeonpeaeneHHoCTN pesyibTara n3mepeHnii

FOCT P51760—2001 * Tapa noTpebuTtensckasa nonuMmepHas. Obwme TeXxHuyeckue ycnosus

FOCT P NCO 14644-6—2010 YuncTble NoMeLlLeHNs U CBSA3aHHble C HUMU KOHTPONUpPYyeMble cpebl.
YacTtb 6. TepMUHbI

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. Oblme caHUTapHO-TUrmeHn4eckme
TpeboBaHUs K BO3AyXy paboyeli 30HbI

FOCT 12.1.007—76 Cuctema ctaHgapToB 6e3onacHocTn Tpyga. BpegHole BewecTtsa. Knaccudukauuns
1 06wue TpeboBaHna 6e3onacHoOCTH

FOCT 12.2.047—86 Cnuctema cTaH4apToB 6e3onacHoCTM Tpyaa. MNoxapHasa TexXHUka. TepMuHbI nonpe-
feneHuns

FOCT 12.4.004—74 CucTtema cTaHgapToB 6e3onacHoOCTU Tpyga. Pecnmpartops! huabTpytowme npoTu-
BorasoBble PII-67. TexHu4yeckue ycnosus

FOCT 12.4.010— 75 CucTtema cTaHAapToB 6e3onacHocTy Tpyaa. CpeacTsa MHAMBUAYAIbHOW 3aLUNThI.
PykaBuubl cneunanbHble. TEXHUYECKUE YyCoBus

FOCT 12.4.023—84 Cuctema ctaHfapToB 6e3onacHocTu Tpyga. LWnTkn 3awmTHble nuuessble. Obwme
TexXHu4yeckne TpeboBaHNA N MeToAbl KOHTPONS

FOCT 12.4.041—2001 Cuctema cTaHAapToB 6e3onacHocTn Tpyaa. CpefcTea MHAVBUAYAIbHOW 3aLu-
Tbl OPraHoB AbixaHns unbTpyrowmne. ObLime TexHnyeckne TpeboBaHus

*3ameHeH Ha TOCT P 51760—2011.

N3paHvne opuymnanbHoe
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FOCT 12.4.137—2011 O6yBb cneuynanbHas koxaHas. MeTog onpegeneHus koaguumneHTa CHIKEHNSA
NPOYHOCTU KpenneHus feTaneil Hu3a oT BO34eiCTBYA NOBbILEHHbIX TEeMNepaTyp

FOCT 12.4.183—091 CucTema cTaHAapToB 6e3onacHoCTM Tpyaa. MaTtepuanbl 415 CPeACTB 3alUnThl PyK.
TexHunueckne TpeboBaHns

FOCT 1126—77 Opexpa hopMeHHas. KypTku xsionyaTobymMaxHble yTeNIeHHbIE C KOKETKOM. TexHunyec-
Kue ycrnosus

FOCT 5007—87 N3penusa TpukoTaxHble nepyaTtoyHble. O6LLne TEXHUYEeCKUe yCroBus

FOCT 14192—96 MapkupoBKa rpy3os

FOCT 19433—88 'py3bl onacHble. Knaccudmkaums n MapkmpoBka

FOCT 20010—93 lNepyaTku pe3nHOBble TeXHUYecKkne. TexHnyeckne ycnosmsa

FOCT 23401—90 lMopowkn MeTannuyeckue. Kartanusatopbl u HocuTenu. OnpegenexHve yaenbHoi
NMOBEPXHOCTU

FOCT 28507—90 O6yBb creymanbHas KoxaHas 411 3aluTbl 0T MeXaHM4ecknx Bo3aeincTamnii. Obuue
TEXHUYECKME YCNoBUA

FOCT 25828—83 enTaH HOpMasbHbIli 3TANOHHbIV. TEXHUYECKNEe YC/IoBUSA

MpumeuyaHune — MNpu NONb30BAHUN HACTOALLUM CTAHAAPTOM LenecoobpasHo NPOBEPUThL AeCTBME CChIN0oY-
HbIX CTaHA4apTOB B MH(OPMAUMOHHON cucTeMe 06 Ero nosfb30BaHUs — Ha OduUuManbLHOM caiite ®egepanbHOro
areHTCTBa Mo TeXHUYECKOMY PerynmpoBaHuio  MeTponornm B ceT MHTepHEeT UK N0 eXerofHo n3gasaeMomy nHopma-
LMOHHOMY yKasaTent «HaynoHasibHble CTaHA4apThi», KOTOPbIA 0Ny6/1MKOBAH MO COCTOSHMIO HA 1AHBApS TeKywwero roga, u
N0 COOTBETCTBYIOWMUM €XEMECAYHO M3faBaeMbiM MHPOPMALMOHHBIM yKa3aTensam. ony6/1MKOBaHHbIM B TEKYLIEM rogy.
ECNU CChbINOYHBIA CTAHAAPT 3aMeHeH (M3MeHeH), TO MPU NOoNb30BaHUN HACTOAWMM CTAHAAPTOM, C/iegyeT PpyKOBOACTBO-
BaTbCA 3aMEHAWUM (M3MEHEHHbIM) CTaH4apToOM. EC/M CCbIIOYHbIA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NO/IOKEeHNE, B
KOTOPOM faHa CChlfiKa HA HETO, MPUMEHSIETCS B YaCTy, He 3aTpar1usatLei aTy CChinky.

3 TepMUHbI MonpeaeneHns

B HacToswem cTaHfapTe NPUMEHEHbI CneayloLe TEPMUHbI C COOTBETCTBYOLW MMM ONpeaeneHnsamu:

3.1 arnomepart (agglomerate): Fpynna (ckonneHne) cnabo cBA3aHHbIX YaCTUL, UK UX COBOKYMHOCTEA,
WIn nX ABYX cMeceil, 061 as BHELHASA NOBEPXHOCTb KOTOPOW paBHa CyMMapHO NOBEPXHOCTU OTAE/bHbIX ee
KOMMOHEHTOB.

MpumeuyaHune 1— Cunbl, ckpennsiowme rpynny B OAHO Lefoe.— cnabble CUMbl, HanpuMep Cubl
BaM-Aep-BaanbCoOBOro B3aMOAEHCTBUSA, MU NPOCTO YacTULbl, (PM3NYECKU NepenneTeHHble Apyre Apyrom.

MpumeuyaHune 2— Arnomepartsbl Takke Ha3blBAT BTOPUUYHBIMM YACTULAMU, @ UX UCXOAHbIE COCTABASAIOWNE
Ha3blBalOT NEPBUYHBLIMK YaCTULAMMU.

3.2 arperar (aggregate): YacTuua, cocTosiLas U3 COBOKYNHOCTU YacTUL,, CKPENIEHHbIX CU/TbHbIMU CBSA-
35MU. WU U3 CNAB/IEHHBIX YACTUL,, 06LLaA BHELWHSASA NOBEPXHOCTb KOTOPO MOXET 6bITb 3HAUMTENILHO MEHb-
LLle CYMMbI pacyeTHOli NOBEPXHOCTU OTAE/bHbIX €8 KOMMOHEHTOB.

MpumeyaHnune 1— Cunel, ckpennsawoune arperat BMecTe. — CU/IbHble B3aMMOJENCTBUA, HaNpumMep Kosa-
JTEHTHbIE CBA3N N Te. KOTOpPble 06pa3y+0Tc;| B pe3y/sibTate CrnekaHus uamn CNOXHO (4)VI3I/I‘—IECKOI‘7I 3anyTaHHOCTHU.

MpumeuvaHnne 2— Arperatbl Takke Ha3blBalOT BTOPUYHLIMM YacTULaMu, a UX UCXOAHble cocCTaBnsawLwune
Ha3blBawT NEepPBUYHBIMU YacTuuamu.

3.3 6a30Bble HAHOMOPOLWKN 3HEpProHacbiweHHbIX MaTepuanoB (basic nano-powder of energy
saturated materials): lNpegctaBuTeNbHblE HAHOMOPOLLKN 3HEProHAChIWEHHbIX MaTepuasnioB, TEXHOA0ruu
CO3/4aHNsA KOTOPbIX B HACTOSILLEE BPeMsi Hanboiee 0CBOEHbI, MPUHATbIE 33 OCHOBY AJ151 PACNpPOCTPaHeHNs Ha
Apyrne HaHOMOPOLLKM 3HEPTroHACHILWEHHbIX MaTepuasios.

3.4 moHoTonnueo (monofuol): TonnnBo, cofepxallee B CBOEM COCTaBE OHOBPEMEHHO roproyee u
OKUCAUTENb.

3.5 HaHomacwTab (nanoscale): Pasmep gnanasoHa npn6an3nTenbLHO 0T 1 HM 4o 100 HMm.

MpumevyaHue 1— BepxHuil npeAen 3TorognanasoHa NPUHSATO CYNTATb NPUGAN3UTENBbHBIM, T. K. BOCHOBHOM
YHVKa/IbHble CBOICTBA HAHOOGBLEKTOB 38 HUM HE MPOSABASATCSA.

MpumeyaHune 2— HuxHWii npeaen B aToM onpeaeneHnn (Mpu6AM3MTENbHO 1 HM) BBEAEH /1S TOTO, YTO6bI
MCK/II0UYUTb M3 PACCMOTPEHNSI B KAUECTBE HAHOOGBHEKTOB NN 3/IEMEHTOB HAHOCTPYKTYP OTAE/IbHbIE aTOMbl MU HEBOSb-
e rpynnbsl aTOMOB.

MpumeuyaHnune 3 — HaHomacwTabHblii — HaxogsAwWwMiics B npegenax HaHomacwTa6a.
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3.6 HaHOOO6BEKT (nano-object): MaTepuan ¢ ofHUM, ABYMS UAN TPEMS U3MEPEHUAMY BHELLHUX pasme-
poB B HaHOMacLuTabe.

MpumeyaHune — [aHHbIl TEPMUH pacnpocTpaHsaeTcs Ha BCe AUCKPETHble 06beKTbl HAaHOMaclTaba.

3.7 HaHonopowok (nano-powder): TBepAblil AUCNEPCHbIV MaTepran NCKyCCTBEHHOMO MPOUCXOXAEHUS,
cofepxallmii HaHoYacTULbl M obnafatLLnii Ka4eCcTBEHHO HOBbIMW CBOMCTBaMM, (DYHKLMOHANbHBIMUW U 3KCMNY-
aTauMOHHbIMW XapakTepucTukamu.

3.8 HaHOMOpPOLWKN 3HEpProHachklW eHHbIX MaTeprnanos (nano-powders ofenergy saturated materials):
HaHonopoLukn, cofepxalime YacTuLbl 3HEeProHaChILLEHHbIX MaTeprasnos, NMeLLe NPUHUUNNANLHO HOBble
KayecTBa 1 MO3BO/IAIOLLME OCYLLECTBAATL UX MHTErpaLnio B NOSIHOLEHHO DYHKLMOHMPYIOLLE CUCTEMbI 60/b-
wero macwtaba.

3.9 HaHouacTuua (nanoparticle): YacTuua Belwectsa ¢ MaHOMAacCLITa6HbIMY BHELLIHMMMW pa3Mepamy BO
BCEX TPEX N3MePEHNSIX.

3.10 yacTuua (particle): Menbyaiiwasa YacTuua BeliecTBa C onpefeneHHbIMU PU3NYECKUMU TpaHu-
uamu.

3.11 a3HeproHachblileHHble MaTepuansl (energy saturated materials): ICTOYHWMKN KOHLEHTPUPOBAHHOM
3Hepruu, BblgenatLeica B pexvme ynpaBasemMmoro ropeHus n/wnv B3pbiBa (geToHaumn).

4 O6wune TexHnyeckne TpeboBaHmA

4.1 O6wume NnoNoXeHUn

HaHonopoLwKN 3HeproHackIWeHHbIX MaTepuanos (qganee — HOM) cnepyeTt u3rotasamBaTtb B COOTBET-
CTBUY C TPeb6OBaHUAMY HACTOSALLEro cTaHgapTa no TEXHOI0rMYECKUM pernameHTam, YTBepX/AeHHbIM B ycTa-
HOBJIEHHOM MOPSAAKE.

Mpy 13roToBNEHWN BbILENAIOT psAS 06LWMX TpeboBaHWUiA, KOTOpble SIBAAIOTCA XapakTepHbIMU ANS BCeX
MeToA0B nosyyeHnss H3M v oTimyaloT X oT MeToA0B NoyYeHNs 0ObIYHbIX MOPOLLKOB:

- BbICOKas CKOPOCTb 06pa3oBaHNs LLEEHTPOB 3apOXAEHNA YacTuL;

- MaJias CKOpoCTb pOoCTa YacTull;

- HaunbonbLUKNiA pa3mep nosyvyaemMblx yacTul, He 6onee 100 HMm;

- Y3KUii AnanasoH pacnpegeneHus 4yacTul, no pasmepam.

- CTabuNbHOCTb NOMTYYEHUS YacTuL, 3a4aHHOro pa3mMepHoro AvanasoHxa.

- BOCMPOW3BOAUMOCTb XMMUYECKOTO 1 0a30BOro cocTaBa YacTull;

- MOBbILLIEHHbIE TpeboBaHMA K KOHTPOJIIO 1 YNpaB/IEHMIO MapaMeTpamm npowecca nosayyeHus, B TOM Yuc-
e cBsA3aHHble C MMPOOpHOCTHI0 HOM.

OCHOBHbIMK MeTOoAamMu nonyyeHus HOM asnaTca:

- XUMWUYECKMe;

- dmnsmueckue;

- MexaHu4yeckue;

- KOMIJIEKCHbIE.

4.2 OCHOBHble nokasaTtenu

Mo hU3NKO-XMMUYECKMM NoKasaTe1siM HaHOMOPOLLUKN XapakTepusyioT:

- CpefiHMM pa3MepoM HYacTuu 1 pacnpejesieHnemM 4acTu, no pasmepam;

- CpeAHUM pa3MepoM KpUCTaINTOB U pacnpeesieHnem KpUcTanimToB no pasmepam;

- CTeneHblo arnomepaymmn yacTuu,;

- yfenbHol nnowaabio NoBepPXHOCTH;

- XMMUWYEeCcKMM COCTaBOM 06bema yacTuu,;

- COCTaBOM M0 CEYEHMI0 YacTuL, A1 YacTuL, HeOJHOPOLHOro cocTasa Tuna «AApo — 060/104Ka»;

- mopdponorueii yacTuy,;

- XUMWYECKMM COCTaBOM MOBEPXHOCTU:

- KpWUCTan/M4eckoii CTpyKTypoli HaHovacTuL;

- NUPOPOPHOCTBLIO:

- cofepxaHuem Bnarv n gpyrux afcopoartos.

- CbINyYecTbto (TEKYYECTbIO);

- HaCbINHON NNOTHOCTbLIO;

- LBeTOM.

Tpe6oBaHWA 1 HOPMbI, NpeabABASAeMble K DU3NKO-XUMUYECKUM NokasaTesiiM HaHOMOPOLLKOB, onpege-
NATCA UX TUNaMKU U cocTaBamu.
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O6Leli 0C06eHHOCTbI0 HaHoYacTML, H3M, nonyYyeHHbIX 1l06bIM METOAO0M, SABNSETCA MX CMOCOBHOCTL K
06beaMHeHNI0 Barperatbl narsiomepatsl. B pesynbtate HE06X0AMMO YUMTbIBATbL HE TO/IbKO pa3Mepbl OTAe Nb-
HbIX HaHOYaCTWL, HO 1 pa3Mepbl UX 06beAVHEHWIA, KOTOPbIE TaKXXe BK/IOYAT B OCHOBHbIE NokasaTesnu.

TpeboBaHNS UHOPMbI, NpeabsaBAsAeMble K PU3NKO-XMMUYECKMM NokasaTesiaM 6a3oBbix HOM, ykasaHbl B

Tabnuue 1.

Ta6nuya 1— Tpe6oBaHWS U HOPMbI K (DU3NKO-XMUMUYECKMM nokasaTenam 6a3oBbix HOM

HanmeHoBaHve nokasarens

1 BHewHun Bug. cdopma
N cCpefHuii pasmep vacTuy

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

3 YpenbHas nnowagb
NOBEPXHOCTU, M*/T, HE MeHee

1 BHewHunn Bug. cdopma
N cpefHuii pasmep yactuy,

2 CopepxaHue akKTUBHO-
ro anwMuHus. % macc., He

MeHee

3 YpgenbHas nnowagb

NOBEPXHOCTU, M*/T, HE MeHee

1 BHewHwun Bua, opma
W cpefHuii pasmep yacTtuy,

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

3 YpenbHas nnowagb
nosepxHoctu. MJr, He MeHee

1 BHewWwHniA Bua. chopma
N cpeAHunii paamep yacTuy,

Hopma nokasatens

HeopraHnyeckne roptoyme HaHO/IOPOLLKN

HaHonopowok 6opa

Mopowok uyepHoro useTa 6e3 BUAUMBIX WHO-
pPOAHbLIX BKAKOUYEHWUI, ¢ yacTuuamum cdepuyeckoi
dopmMbl pasmepom He 60nee 80 HM.

JonyckaeTcs npucyTcTBME arnomepatoB pas-
Mepom 0 1 MKM a konuyecTBe He 6onee 15 %

99,0

25—30
HaHonopoLw oK antoMnHna

Mopowok oT ceporo 40 TEMHO-Ceporo Luserta
6€3 BUAMMbIX BKIOYEHWIA, C pa3MepoOM 4YacTuy He
6onee 100 HM

5—15
HaHonopowokK NnanbMUTUPOAAHHOTO aNtoMUHUA

Mopowok ceporo LBeTa, CU/IbHO arnoMepupo-
BaH. CpegHunii apudmeTnyeckuii pasmep yacTtuy
113 HMm.

CopepxaHue:

- NaNbMWUTUHOBOW Kucnotel 8 % — 10 %. He

6onee;
- okcupa anwomMuHnsa 5 % — 7 %. He 6onee

85—87

10—15
OpraHnyeckue roptoyne HaHOOPOLLKK
HaHonopowok rekcoreHa

HacbiNnHOW NOPOLWOK C YacTuuamMmyu pasmepom
nopsagka 20 Hm

MeTog ucnbiTaHus

BusyanbHblii, 3n1eKTpOHHasA
MUKpOCKONus

TuTpomeTpuyecknii

Mo FOCT 23401

BVI3ya]1beIl7I, 3/IeKTPpOHHasA

MUKpocKkonua
PasnoxeHne HaBecku no-
powka 20 %-HbIM PpacTBOPOM

TMAPOOKNCK HATPUS U ra3oBONIO-
mMeTpuyeckoe M3MepeHue Bbije-
nvBLlerocs Bogopoga

Mo FOCT 23401

BuayanbHbllil, 3N1eKTPOHHAs
MUKpOCKONUA

PasnoxeHne HaBecku no-
powka 20 %-HbIM pacTBOPOM
TMAPOOKNCK HATPUS U Fa3oBOIO-
mMeTpuyeckoe M3MepeHue Bblje-
nuBLlerocs sogopoaa

Mo FOCT 23401

MpocBeunBawoLas 3N1eKTPOHHAs
MUKPOCKOMMUS
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OkoHYaHue Tabnuuybl 1

HavwmeHoBaHWe nokasatens HopHa nokasatens MeTog ucnbiTanus
2 CopepxaHue rekcore- PeHTreHorpamma,
Ha. % 100 NK-cnekTpockonus
3 [QvameTp KpucTaniu- PacyeTHbIii no nokasaTenio
TOB. HM, He 6onee 35 yWnNpeHns INKOB
Okucnutenn

HaHonopowok HuTpaTta aMMOHUA

1 BHewHwuii Bua. copma HacbinHOW MOpOLWOK C YacTuuamu pasmepom lMpocBeunBatlas 31€KTPOHHAA
1 cpefHuii pasmep yYacTul nopsigka 50 HM MUKpockonus

2 CopepxaHue HuTpata PeHTreHorpamma,
ammoHusa, % 100 MK-cnekTpockonusa

3 [AvnameTp KpucTtaniu- PacueTHbIl No nokasaTtento
TOB, HM, He 6onee 55 ylwnpeHus nvukos

4.3 YnakoBka
4.3.1 HeopraHunyeckue roptoyve HAM

Hamonopoluok 60opa ynakoBbiBaloT B ABOWHbIE MOMU3TU/IEHOBbIE NakeTbl, NpeABapuTelbHO NpPoayTbhle
aproHom, KoTopble NOMEeLLaloT B CTa/lbHble EMKOCTU B COOTBETCTBUN C HOPMATUBHbLIMU [JOKYMEHTaMu, yTBep-
XAEHHbIMW B YCTAHOB/IEHHOM MOpsiAKe, UAW B NONNITUIEHOBbIE KAHUCTPbI U 6aHKN aHaNornYHOW eMKOCTH,
n3rotosneHHble no NOCT P 51760, anamMeTpoM ropsioBuHbl He MeHee 190 mm 1 o6bemom oT 3 go 10 n,
npoayTbie aproHom.

CrasibHble UK NOIMITUIEHOBLIE EMKOCTMW SIBNAIOTCA TPAHCMOPTHOW Tapoi.

HaHonopoLLoK antoMUHMA B NacCUBUPYIOLWEM pacTBoOpuTesie YNakoBbIBalOT B [iBOliHbIE MOMNITUNEHO-
Bble NakeTbl 06 beMom 40 10 n, npeABapuTesibHO 3aNo/IHEHHbIE aproHOM A5 yAaneHus so3gyxa. MNakeTtbl Tuwja-
TesNbHO 3aneyaTtbiBalT U MOMeLLalT B XECTKYI0 Tapy.

HaHonopoLwoK NasbMUTUPOBAHHOIO aNtOMWHUSA YNakoBbIBAIOT B ABOWHbIE NOMNITUIEHOBbIE NaKeTbl
npoussoguTens. MNakeTbl TWaTeNbHO 3aneyaTbiBalOT U MOMELLaT B XXeCTKyto Tapy {MmeTannmyeckne kopoba ¢
YNAOTHUTENbHbLIMY KPbILLKaMu), NpefHa3HauYeHHY0 ANA AaNbHelL el TpaHCNoPTUPOBKU.

HaHonopowku antoMmuHmsa no FOCT 19433 knaccuduunpyoTcs Kak nogknaccsl 4.1 n4.2 onacHbIX rpy30B.

4.3.2 OpraHuyeckue roptoune HIM

HaHonopoLuok rekcoreHa xpaHuTCcs B COOTBETCTBMM CHOPMaMu, yCTaHOBNEHHbIMUW 4151 XPaHEHUS B3PbIB-
yaTbIx BelecTts no FOCT 19433, nogknacc 1.1.

4.3.3 HOM okucnutonn

HaHOMopOoLIoK HWTpata amMMOHUSA XPaHWTCA B COOTBETCTBUM C HOPMaMW XPaHEHUS OKUCALMX
Beulects no FOCT 19433, nogknacc5.1.

4.4 MapkupoBka

4.4.1 MapkrpoBKa A0/XKHa CofepXaTb:

- 3HakonacHoctu no FOCT 19433:

- YCNOBHbIA HOMep B PaBHOCTOPOHHEM TPEYrosibHKKe. Pasmep CTOPOH TPeyrosibHMKa B 3aBUCUMOCTY OT
rabapuTa rpy3oBoro mecrta MoxeT 6biTb 50.80 nnun 150 mwm;

- MaHUNynsAUMOHHbIN 3Hak no FOCT 14192. ecnv 3TO NpeAyCMOTPEHO HOPMAaTUBHON AOKyMeHTaLumeit
(HA) Ha KOHKpEeTHbI BUA NPOAYKLMA.

4.4.2 MapKuMpoBKy, ykasaHHY0 B4.4.1, HAHOCAT:

- Ha GOKOBYIO MTOPLLOBYIO CTEHKM FPY30BOro MecTa. Ecnmn Ha 60KoBOV M TOPLLOBOI CTEHKaxX He NpeAcTaB-
NieTcs BO3MOXHbIM Pa3mMecTUTb MapKUPOBKY, TO €e ,0NYCKaeTCA HAHOCUTbL Ha KpbILLKe. B3ToM criyvae BABep-
HOM NMpoeme BaroHa BbiBELINBAOT TabnLy ¢ MapkupoBkoli no 4.4.1;

- Ha pelueTyaToli LMINHAPUYECKON Tape MapknpoBKY HRHOCAT Ha CBOOOAHOE OT MapKUPOBKU HO;

- ANA rpy30B, yNnakoBaHHbIX B pyTAAPbI N YNOXKEHHbIX HA NOAAOHbI, 3HAK ONACHOCTU U YC/I0BHbI HOMEpP
HaHOCAT Ha PYTNAPbI, @ MAHUNYNALMNOHHbIV 3HAK — Ha NOAAOHbI.

4.4.3 [lonyckaeTcs Ha 3Hake ONacHOCTW, HAHOCUMMOM Ha MasiorabapuTHYI ynakoBKy, NPUBOAUTL Hag-
nucb «B3pbiB.».
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Ha kaxayto ynakoBouHyto eAnHuULY (NONNSTUNIEHOBYIO 6aHKY, CTalbHYI0 EMKOCTb) HaKNenBatT ITUKETKY
CyKasaHuem:

- HavMeHOBaHUA NPeanPUATUA-N3rOTOBUTENSA UM €0 TOBAPHOTO 3HaKa,;

- HaMMeHOBaHWA NPOAYKUNN;

- 0603HaYeHNA HOPMATUBHO AOKYMeHTauuu;

- HOoMepa MecTa;

- HOMepa napTuu,

- Maccbl HETTO O/HOTO MECTa, Kr;

- Maccbl 6pyTTO OAHOI0 MecTa, Kr;

- [aTbl U3rOTOB/IEHUS;

- rapaHTUHOTO CpoKa XpaHeHwus;

- lOpUAMYEecKoro agpeca npeanpuATUSA-N3roToBUTENS;

- MaHunynsaunoHHble 3Hakn no FOCT 14192: «epmeTuyHas ynakoBka», «bepeyb OT COJSIHEYHbIX
nyyeii». «bepeuyb 0T n3nyueHns», «bepeyb OT Harpeea» v npegynpeanTenbHoli Hagnuey «He 6pocatb».

4.5 Tpeb6oBaHua 6e3onacHocTH
4.5.1 Tpe6oBaHusa 6e3onacHocTu npu paboTe c HEOpraHMYeckumm roproynMmm H3IM

HaHonopoluok 60pa BbI3biBAET pasgpaxeHne C3nNCTbiXx 060/104eK rnas, Hoca v BEPXHUX AblXaTeNbHbIX
nyTem.

A3p030/1M HaHoMNopoLKa 6opa — NpenMyLecTBeHHO hnbporeHHoro AeincTens.

HaHonopoLuok 6opa no cTeneHn BO3AeliCTBUA Ha OpraHyn3m YyesnioBeka 0THOCUTCS K knaccy onacHocTtu I
(BewecTBa yMepeHHo onacHble) B cooTBeTcTBMM ¢ FOCT 12.1.007.

MpepencHo fonycTMMas KOHLEHTpaLus B BO34yXe NMPOM3BOACTBEHHbIX NoMeLleHunii no FTOCT 12.1.005
coctaBnseT 4 mr/m3.

Mpv ANNTENbHOM BAbIXaHWM NOpaxaeT Nerkue, Npy nonagaHun Ha Koxy Bbl3blBaET AepMaTUThI.

HaHonopoLuok 60pa B3pbIBONOXapoonaceH.

TemnepaTypa camoBOCN/IaMeHEHMNS a3p030/1s HaHoMNopoLuKa 6opa B Bo3ayxe nntoc470 °C. HUXKHUI KOH-
LeHTpaunoHHbI/ npeaen BocniaMmeHeHnss — 40 r/m3. B cootBeTcTBuM ¢ TOCT 12.1.007 nomeLleHuns, B KOTO-
pbIX MPOBOAATCA paboTbl C HAHOMNOPOLLKOM 60pa, OTHOCATCA K KaTeropuu «b».

HaHONopoLLOK antoMUHUSA Bbi3biBAET pasfpaxeHne cM3ncTbiX 060/104eK a3, Hoca U BEPXHUX Ablxa-
TeNbHbIX NyTel. HaHOMOPOLLIOK a/TlOMUHWSA FOpoY, U Ha BO3AyXe NPOUCXOAMT ero caMoBocniaMmeHeHme (Mmpo-
(hOpHOCTD).

[nsa obecneyeHns 6e30nNacHOro XxpaHeHs1 HaHOMOPOLLOK aIlOMUHUA NaccuBMpyoT Hedppacom C2 nnu
rentaHom no FOCT 25828 B konmyecTBe oT 30 %40 100 % macchl nopoLuka. FoToBbIVi NPOAYKT crefyeT XpaHnuTb
B N/I0THO 3aKPbITOW Tape.

HaHonopoLLoK antoMUHUSA NO CTENEHN BO3AENCTBMSA Ha opraHn3m Yenoseka no FOCT 12.1.007 oTHOCAT K
knaccy onacHocTu lll. MpefensHO AonycTUMas KOHLEHTPauus B BO34yxe MPOW3BOACTBEHHbLIX NOMELLEeHWi
cocTtaBnsieT 2 mr/m3. MNpn 4AMTeNbHOM BAbIXaHUW ANCMEPCHBI HAHOMOPOLLOK a/IlOMUHKA NopaxaeT nerkve,
BbI3blBasi a/IlOMWHO3, NPY NonajaHnmn Ha KoXxy Bbi3blBaeT fepmaTtutsl. B cootsetcteum ¢ FOCT 12.1.007 nome-
LLIEeHUs1, B KOTOPbIX NPOBOAATCA paboThbl C AUCNEPCHBIM HAHOMOPOLLKOM asltOMUHUSA, OTHOCAT K KaTeropum «b».

4.5.2 TpeboBaHua 6e3onacHocTU npu pab6ote ¢ HOM okucAUTENAMU U OPraHNYeCcCKUMU ropto-
Yynumm

Mpw paboTte ¢ HAM okncnuTENs My 1 opraHM4YeckMMmn roproummMm cobnogatT TpeboaHns FTOCT 19433 n
NpoBOAAT NPOBEPKY HA COBMECTUMOCTb KOMMOHEHTOB.

4.5.3 O6wue TpeboBaHua 6esonacHocTn npu pabote c HAM

Bce paboThbl, cBA3aHHbIe ¢ HOM. fo/KHBI NPOBOAUTLCA B COOTBETCTBUM C TPE60BAHNAMM LeCTBYOLLNX
npasun NpeanpuaTUs, Npasua aKcnayaTauumn NpoM3BoACTB, Npasua 3almnTbl OT CTATUYECKOTO 31eKTpuyecTsa
B NPOU3BOACTBAxX OTPAC/N, YTBEPXAEHHbIX B YCTAHOB/IEHHOM NOPSAKE, a Takke MHCTPYKLUWIA Mo oxXpaHe Tpyaa
Ana paboTHKUKOB Npodheccuii, cBA3aHHbIX C pa3paboTkoii u npon3BoacTBOM HOM.

Mpon3BOACTBEHHbIE MOMELLEHUSA /19 N3rOTOBNEHUSA HAHOMOPLUKOB A0/MKHbI 6bITb 060pyAOBaHbI 06LLe-
06MEHHO NPUTOYHO-BLITSXHOW BEHTUAALUMEN; AO/MKHbI CO6N04aTbCa TpeboBaHus, YTBEpPXeHHbIe B ycTa-
HOB/IEHHOM MOpsfKe, COOTBETCTBYKOLME TUTMEHNYECKMM TPebOBaHMAM K opraHmsauum TeXHO0rmyeckmx
npoueccoB no FOCT P MICO 14644-6, npon3BoACTBEHHOMY 060pyA0BaHUI0 U paboyemMy MHCTPYMEHTY; A,0/1-
XHbl co6nogaTbcs TpebGoBaHUSA NOXapHON 6e30MacHOCTN, MNOMELLEHUA [LO/DKHbl OblTb 06ecneyeHsbl
cpeacTeamu noxapoTtyweHus no FOCT 12.2.047.

[nsa kaxporo paboTHMKa, CBA3aHHOMO ¢ pa3paboTkoli M npon3soacTBOM HOM. fo/MKHBI ObITh TpeaycmoT-
peHbl cnepyoLmne cpeAcTBa UHAMBMAYANbHON 3aLUNThI;

6
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KOCTIOM X/lonyaTtobyMaxHbli, KypTka Ha yTennsiowei npoknagke no FOCT 1126:
m 6pe3eHTOBble pykaBuubl no FOCT 12.4.010;

pe3nHoBble nepyaTky no FOCT 20010;

xnonyatobymaxHble nepyatku no FOCT 12.4.183 n TOCT 5007;

®m 60TUHKM Ha KoxaHoli nogowwse no FOCT 28507 u FOCT 12.4.137,;
NpOTMBOa3p030/bHbIi pecnvpatop no FOCT 12.04.004.

- npotmsora3 no FOCT 12.4.041;

m 3aumnTHas macka nofOCT 12.4.041 vaum wntok no FOCT 12.4.023.

4.6 TpeboBaHUSA OXpaHbl OKpYyXatwlLei cpeabl

OxpaHy okpyxatoLeli cpefbl o6ecneunBatoT repmeTnsaumeii TEXHON0rMYeckoro 060pya0BaHuns.

"a30Bble BbIGPOCHI VXXMAKNE CTOKM NMPU NPOU3BOACTBE HAHOMOPOLLKOB OTCYTCTBYIOT.

OTX0A4bl NPOM3BOACTBA YTUAN3UPYIOT B COOTBETCTBUM C TPEOOBAHUSIMU, YTBEPXKAEHHBIMU BYCTAHOB/EH-
HOM nopsAgke, COoTBETCTBYHOLWNMN TUTUEHNYECKNM TpEﬁOBaHI/IFIM KpasmMeLlleHUo n o6e3|3pe>Kv|Baano oTXonoB
npou3BoACTBa U NoTpe6eHns.

5 MeToabl ncnbiTaHui

MeToabl MCNbITaHWUIA AOMKHBI ONpeaensTb cooTBeTcTBME HOM TpeboBaHNAM U HOpMmaMm, NpegbsaBnse-
MbIM K X (OU3NKO-XMMUYECKAM NoKa3aTensam:

- BHeLHwuii BUA. chopma 1 pasmep yactuy HIM:

- cofilepXaHus YncToro (akTUBHOro) Bellectsa B HOM;

- YAeNnbHOI NOBEPXHOCTM BellecTBa. M2 (guameTp KpUCTa/IMTOB).

Y H3M cyuiecTByeT ocobas cneuudurka, koTopas 3akniovaeTcs B NpebsaBieHUN NOBbIWEHHbIX Tpe6o-
BaHWIi K pa3peluaioLeii Cnoco6HOCTU MeTOL0B, @ UMEHHO: A0/HKHA ObITb MPeAyCMOTPeHa BO3MOXHOCTb 1cce-
[oBaTb y4acTKn NOBEPXHOCTU 06pasLoB pasmepamu MmeHee 100 HM. Takke cneyndnka, 3akioyarowascs B
HanMuny N36bITOYHOW KOHLEHTPUPOBAHHOW 3HEPTNK, KOTOPas MOXET NPUBECTU K BO3rOPaHUio 1 B3pbIBY 06pas-
LioB. NpeAbABNsAeT NOBbllLeHHbIe Tpe6oBaHMA K 6e30NacHOCTY UCTIbITaAHWIA.

BbigenawT pAg MeTofoB CTPYKTYPHOrO M XMMMWUYECKOro aHannsa, npumMmeHeHue KoTOopbiX Mo3BonseT
y4yecTb cneundnKy HaHONOPOLLIKOB.

MeTogabl onpefeneHnss OCHOBHbIX PU3NKO-XUMUYeCckMx nokasateneii HOM ykasaHnbi B5.1.5.2 n5.3.

5.1 OnpepgeneHue pasmepa 4yacTul U COCTOAHUA NOBEPXHOCTM HOM

MeToAvKa ccnegoBaHNs HAHOMOPOLLKOB 3aK/10HaeTCA B BU3yasibHOM U hoTorpadnyeckom nccrieosa-
HMW Ha 3N1EKTPOHHOM MUKpPOCKone. PacTpoBoi 3/1eKTPOHHOW MUKpOCKOoNueli onpeaensioT pasmepbl YacTul, B
npegenax ot 10 mm o 10 HM. inA onpefeneHunsa pasmepa yactuy, MeHble 10 HM UCNob3YT MeTo/ npocse-
ynBaoLL el 31eKTPOHHOV MUKPOCKONWUMN WA aTOMHO-CMI0BOI MUKPOCKONUK.

[na npepoTtepalleHns addekTa nog3apaakm B cneunanbHblX HanblIMTENbHbIX YCTaHOBKaX Ha HaHOoMo-
POLLOK MOXeT 6bITb HAHECEH TOHKMIA Cnoli NnposoAsLLero metanna (Au. Pt).

5.2 OnpegeneHue cogepxaHusa YUCTOro (aKkTUBHOrO) BewecTsa B HAM

5.2.1 H3M HeopraHunyeckune roptouue

5.2.1.1 HaHonopoLok 6opa

MeTogom onpefeneHnss MaccoBoi fonu 6opa B HaHobope SBNAETCA TUTPOMETPUUECKUIA MeTOg,

MeTof TUTPOMETPUYECKOTO N3MEPEHNS OCHOBaH Ha OKucneHun 6opa a3oTHOI KucnoToi [0 o6pasosa-
HMA BOPHOI KNCNOTbI, KOTOPYIO BbIABAAT TUTpoBaHnem 0,1 H pacTBOPOM rmApOOKUCK HATPUS B NPUCYTCTBUM
MaHHUTa ¢ heHondTanenHom NHAMKaTOPOM. 3arpsasHaioLLe NprMeck JO/HKHbI OTCYTCTBOBATb.

Maccosyto fosto 6opa X. %. BbIYUCAAIOT N0 dhopmyne

*+0.001082.250 (1,
M-50

rae V— o6bem 0.1 H pacTBopa rmpookncy HaTpus, NOWe LN Ha TUTpoBaHue, M.
0,001082 — konunyecTso 60pa, cooTseTcTBylOLWEee 1 mn 0.1 H pacTBopa rupookucy HaTpus, T;
250 — 06bem, B KOTOPOM pacTBOpeHa HaBecka MCNbITyeMOro NpoAykTa, M,
50 — 06beM UCMbITYeMOro pacTeopa, B3sTbll A1 TATPOBAHWSA, MIT;
M — HaBecka MUCMbITyeMOro npoaykTa, r.
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3a pesynbTaT U3MepeHns NpUHUMalT cpefHee apudMeTUyeckoe pesynbTaToB fBYX napassiefbHbiX
HabNAeHN, pacxoxaeHne Mexay KoTopbIMU He f0/MKHO npeBblwaTh 0,1 % 0THOCMTebHO 60bLUero 3Have-
Hus. [loBepuTeNnbHble rpaHnLbl CYMMapHO NOrpeLlHoCT pesynbTara aHaam3a coctaBnsaT + 0,55 % npu
JoBeputenbHoii BepossTHocT P= 0.95 B cooTBeTcTBUY C Tpeb6oBaHmamm TOCT P 50.2.038.

5.2.1.2 HaHONOpOLLOK a/toMUHUA

MeTopg onpefeneHns cofepxaHus akTUBHOro a/llOMUHUA B MNOJIyYEHHOM AWCMEPCHOM HAHOMOPOLLKe
aSIloMUHNA OCHOBAH Ha pasfioXeHnn HaBecku nopolLuka (0kon100,2 r) pacTBopom 20 %-HOW r1gpPOOKMCH HaTpUs
1 ra3oBO/IIOMETPUYECKOM M3MEPEHUN BblAE/IMBLUETOCS MPWY 3TOM BOAOPOAA B KONMYECTBE, SKBUBANEHTHOM
coflepXaHuio aKTUBHOI0 aJTIOMUHUA.

MaccoByto 407110 aKTUBHOIO antoMuHnsa X. %, BbIYUCAAIOT No hopmyne

0.000216 V (2>
(273 +T)M

roe P — atmoccepHoe AaBrieHne, MM. pT. CT.:
P, — ynpyrocTb BOASAHbIX NapoB Hag AMCTUNNNPOBAHHO BOAON NpU AaHHbIX TEMNepaType naaBieHuu,
MM. PT. CT.:
K — nonpaBouHbIii kKoadhduLmeHT ans nepesoga faBneHus B Ma. paseH 133.32;
0,000216 — k03dhpMLMEHT NepecyeTa BOAOPOAA Ha aSTlOMUHWIA:
V — ob6bem BblAenvBLLErocs BOAOPOAa, MM;
T — TemnepaTypa oxnaxgatwlleli Boabl B MOMEHT 3amepa, “C;
M — HaBecka aHa/IM31pyemMoro nopoLuka, r.
3apesynbTat NPUHUMAlOT OKPYTIEHHOE A0 NePBOro AeCATUYHOrO 3HaKa cpefHee apudmeTnyeckoe 3Ha-
YyeHue ABYX NocnefoBaTebHbIX ONpeAeneHunii, pacxoxaeHne mexay KoTopbiMy He npesbiwaeT 1 % oTHOCK-
TeNbHO 60/bLIEro 3HauYeHus.
5.2.2 H3M okucnutenun nopraHnyeckne roproyme
CofiepxaHune 4nCToro BelecTsa onpeaensaoT MeTogamMmm CTPYKTYPHOro U XMMUYECKOro aHainsa nuccre-
Jyemoro BeLLecTsa, B TOM 4ucre:
a) cnektpanbHbIMW MEeTOoAamMu, OCHOBAHHbLIMU Ha 3/1eKTPOHHOM 06/1y4eHnmn, 06nyyeHnmn oToHaMu 1
VNOHHOM 06/1y4eHnp;
6) mMeTofamu 3/1eKTPOHHOW MUKPOCKONUW: NPOCBEUYMNBAIOLLVMMUN, PACTPOBLIMU (CKaHUPYIOLWMUMHU), IMUC-
CMOHHBIMMN M OTpaxaTebHbIMU.
5.3 OnpepgeneHne yaenbHol noBepxHocTn HOM
5.3.1 OnpegeneHve ygenbHOW NOBEPXHOCTM MOoTananyecknx HoM
YaenbHyt nosepxHocTb HOM onpepgensatoT no FTOCT 23401.
5.3.2 OnpepgeneHune yaenbHOW NnoBepxHOCTN HOM okncnmtenei n opraHnyecknx roproymx
YaenbHyto noBepxHoCTb HOM onpefensaoT KOCBEHHbIMK (pacyeTHbIMKU) MeToAaMun No pesynbTaram
nccnefoBaHuii o6pasLia cnekTpasibHbIMW METOAAMMW U METOAAMM 3M1EKTPOHHOW MUKPOCKOMUN.
5.4 O6paboTka pe3ynbTaToB
3a pesynbTaTt UCNbITaAHNS NMPUHUMAIOT cpegHeapudmeTnyeckoe Tpex onpegenenuii. flonyctumoe pac-
X0XAeHune Mexay Hanbonee oTAnYaLWMMUCA pedynbTaTaMmu, NoNYyYEHHbIMU OLHUM ONepaTopoM npu ouHa-
KOBBIX YCNTOBUSAX UCMbITAHWUIA, HE [O/MKHO OTAnYaTbes 6onee yem Ha 15%.
B npoTokone ncnbiTaHuii ykasbisatoT:
- faTy, HaumeHoBaHue BelecTsa u TY Ha NPOAYKUMIO, XUMUYECKYI0 hOpMYy/Ty, HauMeHOoBaHue npeanpu-
ATUA-N3TOTOBUTENA UT. N,
- Maccy HOM Ha Bcex cTagusix UcnbiTaHuii;
- YCNOBWSA UCNbITAHWIA;
- pesynbTaTbl UCMbITAHUIA HA BCEX CTaAUsAX;
- Kknacc (nogknacc) n cteneHb 0NacHOCTHU.
5.5 TpeboBaHus 6e3onacHOCTV NpU NpOBEAEHUN UcnbiTaHnii HOM
Mpu npoBegeHnn ucnbiTaHniin HOM gomxHbl cobnogarbcs obuwme TpebosaHns no 6e3onacHocTn nNpu
paboTe ¢ H3M. npeabsaBneHHble B4.5.

8
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Kpowme Toro:

e BMpoLEeCcCe NOATOTOBKM BELLECTBA 1 MPOBEAEHNSA UCMbITAHWU NPUMEHSIOT CPEACTBA MHANBUAYABHO
3aLuThl, BbiIGMpaemMble B COOTBETCTBMM CO CBOCTBAMMU MCCNeAyEMbIX BELLECTB, C06A3aTeNbHbIM NPUMEHEHU-
€M 3aLUTHBIX OYKOB UM 3aLLUTHBIX MaCOK C MPO3payHbIM 3KpaHOM;-

- oneparop A0/HKEH 6bITb OCTOPOXEH NMPU NPOBEAEHNMN UCTIbITaHNIA BO n36exaHne B3pbiBa ra3oBo3ayLu-
HOli cMecu, 0COB6EeHHO Ha MepBoii CTaaumn NCNbITaHuin, Takkak HOM 06n1aaatoTcnocobHOCTbI0O MTHOBEHHO Bblae-
NATb 60NbLUKE KOTMYeCTBa BOCMNNaMEHSOLLMXCA U B3PbIBOOMACHbIX ra30B;

- oneparop AO/MKEH 6bITh 3aLLULLEH NPO3PaYHbIM 3aWUTHBIM 3KPaHOM;

- paboyee MecTO oneparTopa [0/HKHO COOTBETCTBOBATb CAHUTAPHO-TUTMEHNYECKMM TPe6oBaH/AM No
FOCT 12.1.005.



FOCT P 54848—2011

YK662.2-022.532 OKC 71.100.30 OKTI

KnioueBble c/ioBa: Mamomaclutab. HaMouacTuLa, HaHOMOPOLLIOK, MEeTOo/, NoKasaTe b, SHeProHacChILWEeHHbI Ma-
Tepuan



Pepaktop B.A. Byuymaaa
TexHuuecknii pegaktop H.C. FpuwaHoBa
Koppektop M.WU. MepwuHa
KomnbloTepHas aepctxa A.H. 3onoTapeBoii

CpaHo B Ha6op 01.10.2012. MoanucaHo B neyatb 24.107012. dopmart 60 « 84" FapHuTypa Apunan.
Yen. ney.n. 1.66. Yu.-uszg. n. 1.20. Tupax 1083k3 3ak. 931.

oryn « CTAHAAPTUH®OPM». 123995 MockBa, MpaHaTHblii nep.. 4
www.gostinfo.iu mSo-@gostnfo.fu
Ha6paHo Bo ®Ir'yNn «CTAMAAPTUM®OPM» Ha M3BM.
OTneyataHo B pununane ®ryrn «CTAMAAPTUH®OPM» — Tun. «MockoBCkuii neyaTHuk», "05062 MockBa. JIanuH nep..
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