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HacTosAwuin ctaHgapT ycTaHaBMBaeT 06wme TpeboBaHWA K MeTO4aM XMMMUYECKOTO U CMEKTPabHOro
aHanM3a B MeTaNMYeckom Bonbpame M MonmbgeHe (MOPOLUIOK, LUTABMK. NMPOBOMIOKA, MPYTOK, NEHTa,
thonbra), okcuge Bonbgpama u MonnbaeHa, BONLPPaMOBO/ KMCIOTe, NapaBo/bhpamaTe aMMOHUSA, MOANG-
[leHOBOKMCNOM aMMOHMWK, Kapbuge MonnbaeHa.

I. OBWMNE TPEEOBAHNA

11. Ana nposefeHWs aHann30B W MPUTOTOB/IEHNS PaCTBOPOB, PEaKTUBOB MPUMEHAIOT AUCTUNNPO-
BaHHY0 Bogy no MOCT 6709. 3a UCKNOYEHWEM C/lyvaeB, KOrda yKaszaHO MpUMeHeHue GHAMCTUANPOBaH-
HOW BOAbI, N PeaKTuBbl KBaNMMKALMM OC.Y., X.U., Y. 4. &

12. Ot6op Npob NpoBOAAT MO HOPMATMBHO-TEXHUYECKON JOKYMEHTALMN HA AaHHbIV BUA NPOLYK-
Lmn.

13. TMoa maccoBoVi [oneil pacTBOPOB B MPOLEHTax CriedyeT MOHMMAaTb KO/MYeCTBO BellecTsa B
rpammax B 100 r pactsopa.

14. B BblpaxeHun «pasbasneHHas 1:1, 1:2 u T. 4.* nepsble UUpPbl 03HAYarT 06BEMHbIE 4acTu
KOHLEHTPUPOBAHHOM KWUCAOTbI AWM KaKOro-1Mb0 pacTBopa, BTOPble —OO6bLEMHbIE YACTW BOAbI.

15. MaccoByto f0/110 pacTBOpa YCTaHaB/MBAKOT He MeHee 4Yem MO TPeM HaBeCcKamM WCXOLHOro
BELLECTBA W HAXOAAT CpefiHee 3HaueHme Tpex 6/1M3K0 COBNaAaroLLMX pPesynbTaTos.

1.6. BblpaXeHne «paCTBOPEHVE NPV CUILHOM HarpeBaHWW™* 03HauyaeT, YTO 3JMEKTpUYeckas naurta
obecneunBaetT Temnepatypy 500 *C, «npu ymepeHHOM HarpeBaHun* — 350 *C—400'C, «npu cnabom
HarpeBaHum» — 100 'C—200 *C.

1.7. B3BeluvBaHME HaBeCOK MPOBOAAT C NOrpeLlHoOCcTb0 He 6onee 0.0002 r.

1.8. YwncToTa MeTannos, NPUMEHAEMbIX A1 MPUTOTOBEHNS CTaHAAPTHbIX PACTBOPOB, JO/KHA OblTb
He meHee 99.95 %.

19. Mpu hOTO3NEKTPOKONOPHMETPUYECKUX ONPedeneHnax Npumeceil CTpOAT rpafyypoBOYHbIe rpa-
(h1KK, Ha ocK abCLMCC KOTOPbIX OTKMAafbIBAIOT COfepXKaHWe OnpegensiemMoro sfeMeHTa B rpaMmax, a Ha
OCY OpAMHAT —3Hau4yeHne ONTUYECKMX MI0THOCTEN COOTBETCTBYHOLLMX PacTBOPOB.

1.10. OcHOBOW AN NPUrOTOB/EHNA CTaHAAPTHbIX 06pa3uoB (CO) and chnekTpaibHOro aHamsa
CNy>at okcuabl Bonbhpama v monnbaeHa. CO roToBAT U3 pacyeTa CofepXXaHns MeTan/IMuyecknx npumeceii
B MeTa//IMyeckux Bo/b(pame U monmbaeHe. lMpu pacuyeTe COAepXKaHWs aHanusnpyemblX NpuMeceii B
MPOAYKLMN pacyeT BefieTCA TaK e —MeTa/ll K MeTanny.

Mepen npurotosneHvem CO OKCUAbl MeTafNoOB M XA0OPWUALI HATPUA W Kanua MNpoKanmsatoT [0
MOCTOAAHHOW MacChl NpW TemnepaTtypax, NpuBefeHHbIX B Tabnue.

M3gaHue oduumansHoe MepeneyaTka BOCKpeLLeHa

<) V3gaTenbCTBO CTaHgapToB, 1992
€ UMK W3partenscTBo ctaHgapTos, 2004
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Temnepatypa Temneparypa
HanmeHoBaHVe OKCUA0B W XI0pPUL0B NpoKanKBaMms. HanmmeHoBaHVe OKCUA0B U X10puaoB NPOKaNMBaHUs.
oC °C

AntoMmuHun okemg (AljOj) 1000-1100 Kanbiwwn okeng (CaO) 1100
BaHagun okcung (V20j) 500 Ko6anbTa okcug (Co;0]) 800
BucmyTta okeng (BijoOj) 1000 KpemHuu okecug (SiO:) 1000-1100
Bonbhpama okcung <Y\'Og) 650 Marnusa okcung (MgO) 900
FadHum okeng (HrO:) 900 MapraHua okcug (MnO:) 500
Xenesa okeung (Ie:0-,) S00 Megun okcug (C'mO) 600
Monun6geHa okcug (MoO3) 450-550 CsuHua okcug (PbO) 250
Mbiwbuka okeng (As’O.s) 100 CypbMbl okcug (Sh’Ov) 600
Hatpwuii xnopuctolii (NaC'l) 100-120 TaHTana okcug (TaO:) 900
Hukens okcnpg (Ni-Chl 400-500 TwuTtaHa okeng (Ti:0<.) 900-1 KM
Hwuobumn okcng (NbiOt) 900 Xpoma okcug (CTros) 900-10LWW
Onosa okcug (Sn0O) 900-950 HuHka okcug (ZnO) 1000
Kagmuu okeng (C'dO) 900-1000 LiupkoHumn okeung (ZrO:) 900
Kanuu xnopuctolii (KO) 100-120

1.11. HaocHOoBaHUW pe3y/bTaToB (HOTOMETPMPOBAHUS aHAIMTUUECKMX Nap IMHNIA u oHa CO cTposT
rpagyvpoBOYUHbIV rpadivk AN KaKAOro OonpeaensiemMoro anemMeHTa (MeTof TPex 3TasIOHOB), MO KOTOPOMY
HaxoJAaT MaccoBYHO OO MpUMecel B Mpobe.

1.12. Ana nonyyeHns Tpex napannenbHbIX onpegeneHunii 6epyT no Tpu Haseckn CO v aHann3mMpyemoii
npo6bl, NOATOTOBNEHHON B BIAE OKCUA0B, KOTOPLIMU HaMNOHAKT KpaTepbl 3N1eKTPOA0B, U hoTorpatdunpyoT
CMEKTPBI.

1.13. 3a OKOHYaTe/ibHbI pesynbTaT aHan3a NPUHUMAIOT CpefjHeapuPMeTMYecKoe pesybTaToB Tpex
napasnenbHbIX onpeaeseHnii, PasHoCTb Mex/y KOTOpbIMU Mpu A0BEPUTENbHON BeposiTHOCTU P= 0,95 He
MPeBLILLAET YKa3aHHbIX B CTaH4apTaxX AOMYyCKaeMblX PacXoXAeHWi.

1.14. 3a pe3ynbTaT CNeKTPanbHOro aHanmsa NPUHUMAlOT CpeAHeapuMeTnUYecKoe Tpex napannens-
HbIX ONpejeneHnin ¢ LOBEPUTENbHON BEPOATHOCTbIO P —0,95 npun BbIMOAHEHWW YCN0BUS

C,u-C,, 13345, C

w
roe  Cwwm, Crin—npegenbHble 3HaYeHUS ONpefensieMblX KOHUEHTpauuii nprumeceis;
S' —OTHOCUTE/bHOE CTaH4ApTHOE OTK/OHEHMWe, YKa3aHHOe B COOTBETCTBYHOLMX Tabimuax
CTaHJapTOB Ha CMEKTPa/ibHbI/ aHanu3;
—CcpeaHeapuMeTNYecKoe 3HaYeHUe Tpex napaineNibHbIX onpesesieHuid.

Ecnn ycnoBme He BLIMOMNHAETCHA, TO aHanvM3 MOBTOPAKT M 33 pe3ynbTal aHanuMsa NpuHUMaroT
CpeAHeapnMMeTNYECKOE 3HaYeHME U3 LECTU MapansieNbHbIX onpeaeneHunii. Ecnm ycnosue He BbINOMHSETCA
U B 3TOM Cny4ae, TO NPOBOAAT LOMOMHUTENIbHOE YCPeAHEHME Npobbl Maccoii 2—5 T B CTyMNKe CO CIMPTOM
B TeyeHne 30—40 MuH.

1.15. MpaBUNbLHOCTL pe3ynbTaToB aHaM3a KOHTPONUPYHOT, MCMONb3YS CTaHAAPTHbIE 06pasLbl, 6113-
K1e M0 XMMUYECKOMY COCTaBy K aHanuM3vpyembiM obpasuam. PesynbTaTbl aHanm3a CUMTatoT NPaBUIbHLIMY,
€C/IN Pa3HOCTb MeX/yY aTTeCTOBaHHLIM COAepXKaHNeM B cTaHAapTHOM o6pasLe (C 7) N0 MOAy/0 U CPefHUM
3HaYeHMEM MapasnenbHbIX ONpeAeneHnii He NpeBbIWaeT '/, AOMYCKaeMoro pacxoxaeHus (<)

<Cal-C) 4 *

roe 1= 3,3 £rC=*335.

1.16. Becb aHanu3 [O/MKEH NPOMNOAHTLCA B YCNOBUAX, UCK/OYAKOLWMX BO3MOXHOCTbL 3arpsa3sHeHus
CO. npob6 n 06pasLoB CpaBHEHNS.

1.17. JonyckaeTcA MpUMeHeHMe annapatypbl, MaTtepuasios, MocyAbl W PeakTUBOB MpPW YC0BUU
NonyyYeHss MeTPONOrMYECKMX XapaKTepUCTUK HE XY)Ke YKa3aHHbIX B COO/MMEeTCTBYHOIUMX CTaHJapTax Ha
MeTo/bl aHann3a.
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2. TPEBOBAHWA BE3ONMACHOCTU

2.1. XuMuyeckme W crnekTpanbHble (3SMUCCMOHHbIE W aTOMHO0-a6COPOLMOHHbIE) METOAbl aHanu3a
[O/DKHBI BbIMONHATECA B COOTBETCTBMM C HOPMATMBHO-TEXHUYECKOVW [OKYMeHTauueid no 6esonacHomy
BeJleHNI0 PaboT B XMMUYECKUX U CNEKTPasbHbIX 1abopaTopusx.

2.2. NlabopaTopHble NMOMELLEHNS, B KOTOPbIX NPOBOAAT aHanu3bl, BKNOYasS MOMELLEHUSA, B KOTOPbIX
MpoBOAAT OTOOP U MccnefoBaHWe Npob, LOMKHBI 6bITb 060PYA0BaHLI MPUTOUYHO-BLITSXXHON BEHTUNALMEN
B COOTBETCTBUM C TpeboBaHuamu MTOCT 12.4.021.

2.3. O6Lwme caHUTapHO-TUTMeHNYecKmne TpeboBaHNA K TemMnepaType, BNaXKHOCTU, CKOPOCTU ABWKe-
HWS BO3MyXa W COAEPXaHWI0 BpefHbIX BELLECTB B BO34yXe paboueil 30HbI 1a6OPATOPHbLIX MOMELLEHWIA
[OMKHbI COOTBETCTBOBAaTL TpebosaHuam MOCT 12.1.005 n MOCT 12.1.007.

2.4. TpeboBaHWs MOXapHO 6e30nacHOCTU MpU paboTe B XMMMWYECKOW NabopaTopuv AOMKHbI
cootBeTcTBoBaTh TOCT 12.1.004. Mpn paboTte B nabopaTopuu crefyeT cobnogate TUMOBbIE Npasuna
NoXapHoi 6e30MacHOCTV A5 MNPOMBILLIEHHBIX NPEANPUATUIA, YTBEPXAEHHbIX [N1aBHbIM YynpasfieHneMm
noXxapHoi oxpaHbl MuHUCTepCTBa BHYTPeHHMX aen CCCP.

2.5. TpeboBaHusA npu paboTe C rOPHOYMMM U B3PbIBOOMACHLIMMW rasamu (aueTuieH, nponaH-6yTaH,
K1cnopoa) AomkHbl cooTBeTcTBoBaTh MOCT 12.1.010 M TOCT 12.1.004, a Takxke npasuiam 6e30MacHOCTH
B ra30BOM X035IiCTBe, YTBEPXKAeHHbIM [ocropTexHagsopom CCCP.

2.6. Mpwn ncnonb3oBaHMM rasoB B 6annoHax cnedyeT cobaogate npasuna no yCTpPoncTay m 6e3onac-
HOCTW 3KCMayaTaLuu cocyfoB, paboTalowWwmx nog fAasneHnem, yTeepxaeHHole FocroptexHagzopom CCCP.

2.7. Buabl NOXapHON TeXHUKM W CPeAcTBa  MOXAPOTYLUEHWS  [O/KHbI  COOTBETCTBOBATH
FOCT 12.4.009.

2.8. AHanutuyeckuii 3an Jo/MKeH 6biTb 060PYAOBaH HarpeBaTe/bHbIMU NevamMy C BEHTUNALMOHHBIMU
WKaamy, NPOTOYHOW BOAOW, KaHanu3auueld, XMMUYecKoin nocyaoi n pabounmy ctonamu.

2.9. Pabouwue cTonbl, WKadbl 1 Apyrad nabopaTopHas Mebenb A0MKHbI UMETb INafiKyto NOBEPXHOCTb,
MOKPbITME KOTOPbIX WCKMIOYaeT 3arps3HeHne npob, W ycTaHaBAMBATbCA Ha HOXKax C COXPaHeHvem
CBOOOAHOr0 MpOCTpaHCcTBa ANs 06ecreyeHns BO3MOXHOCTM CBOOOAHON y6OpKM nona noj HUMM.

2.10. Heob6xoauMo npedycMoTpeTb OTAeNbHble NOMELLEHNS /18 CNeKTPorpagos, CNekTpodoToMeT-
pOB. (POTO3MEKTPOKONOPMMETPOB, aTOMHO-a6COPOLMOHHBIX YCTaHOBOK, (hoTorpadmyecknx paboT, paboT
Nno NOAroTOBKe NPO6 M 3aTOYKE YrofbHbIX 3M1EKTPOAO0B.

2.11. B KOMHaTe, B KOTOPOW pa3meLLeHbl CNEKTPOrpagbl, MUKPOGOTOMETPbI, CMEKTPOMPOEKTOPbI U
aHaMTUYECKMEe BeCbl, He 0MyCKaeTca paboTaTb C XMMUYECKMMUN peakTUBaMy BO U36exaHWe Kopposuu
METa/IMYeCKUX 4acTeil MPMOBOPOB M MOBPEXAEHWUS ONTUYECKUX [feTaneid. TOMeLieHNs [JOMKHbI ObITb
CYXUMMU.

2.12. Vicnonb3yemoe Npu NpPOBeAeHUN CNeKTpasibHOro aHanu3a 060pyaoBaHNe [O/MKHO COOTBETCT-
BOBaTb TPEOOBAHMAM HOPMATWBHO-TEXHUYECKON JOKYMEHTALWMMN Ha ero U3roToB/eHMe.

2.13. LUTaTMBbl CNekTporpadoB AOMKHbI UMETb 3KpaHbl AN 3alMTbl OT YNbTPapUoNeToBOro n3ny-
UeHWs, 0TCacbiBatoLLMe YCTPOWCTBA ANA YA IeHNA U3 BO3AYLLHON CPefbl 030Ha, OKCU0B METa/I/10B 1 OKCUAA
yrnepoja, BbIAEeNstoLmMXCca B UCTOYHUKAX BO3OYXKAEHUA CMEKTPOB U BPEHO AECTBYIOLLMX HA OpraHn3M
pabotatoLiero. CTaHOK AN 3aTOUKM 3/1EKTPOAOB TaKKe [O/KEH MMETb OTCacbiBatoLLee YCTPOMCTBO A/is
yOaNeHVs yriecofepxatlein noiiu.

2.14. 2neKkTpuyeckue Npmbopbl JOMKHbI COOTBETCTBOBATL NPaBniaM YCTPOCTBA 3/1EKTPOYCTaHOBOK,
YTBEPXEHHbIM [1aBrocaHeproHas30pom.

JNeKTPUYECKOe 1 3NeKTPOHHOE 060pyLOBaHME JO/MKHO COOTBETCTBOBATL TPEOOBAHUAM CTaHAaPTOB,
«[paBun TEXHUYECKOW 3KecnayaTauum n 6e30nacHOCTV 06CNYXXMBAHNA 3NEKTPOYCTaHOBOK NPOMBbILLNEHHBIX
npefnpuaATHiA*, «MpaBun yCTPOICTBA 3NEKTPOYCTAHOBOK», YTBEPX/EHHbIX NaBrocaHeproHan3opom.

2.15. [ina npefynpexxaeHUs BO3MOXHOCTU HaKOMMNEHUA 3apsfoB CTaTUYECKOro 3/1eKTpUYecTBa BCe
npubopbl [O/MKHbI ObITb HafEXHO 3a3eMNeHbl B COOTBETCTBMM C TpebOBaHWSAMW NpaBusl yCTPOWCTBA
3NeKTPOYCTAHOBOK W CHabXeHbl YCTPOWCTBAMW [N 3a3eM/IEHUs, COOTBETCTBYHOLMMU TpeboBaHWsSM
FOCT 12.2.007.0 n TOCT 21130.

2.16. Tonbl BO BCEX MOMELLEHNsAX, B KOTOPbIX YCTaHOB/eHa annaparypa C 3/1eKTpoobopyoBaHneM
(cnekTporpadb!, aTOMHO-a6COP6LNOHHbIE YCTAHOBKU 1 Ap.), LOMHKHbLI 06ecneynBaTb BO3MOXHOCTbL CO6/110-
[eHUs YMCTOTbl NOMeLLeHniA, 060pYA0BaHUA W 3M1EKTPOH 30NHN 0. Y4YacTKM nona Ha paboymx mectax y
3TUX MPMOOPOB A0MKHBI ObITh NMOKPbITHI PE3UHOBLIMU KOBPUKaMU.

2.17. Tpe6oBaHus 6e30MacHOCTM Mpu paboTe C 3M1EKTPOHHLIM 060PYAOBaHMEM [LO/MKHbLI COOTBETCT-
BoeaTb FOCT 12.2.0064.

‘Ha TeppuTopun Poccuiickoin depepaunn geiicteyet FOCT P M3K 60065—2002.
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2.18. Tapbl KUCOT U MNbllb CYXUX LLEN0Yel, KNCNOT, OKCUA0B 1 METa/IIOB pa3apaxkatoLLe eicTBYOT
Ha AblXaTefibHble NyTU W CAU3UCTYI0 000/M104KY a3 M Hoca. Kucnotbl M Lienoyum, rnonajfas Ha Koxy,
BbI3bIBAOT CUSbHbIE 0XkOrn. CornacHo FOCT 12.1.005 MUHepanbHble KACMOTbI (CONSAAHAA KUCO0Ta, a30THas)
nenoyn (B nepecyeTe Ha r’MAPOOKUCH HATPUS U Kanusa) OTHOCATCA KO 2-My Kaccy ornacHocTu. MpegensHo
[OMYyCTUMble KOHLEHTPaLMM 3TVX BeLLecTB B BO3Ayxe paboueii 30HbI 4O/MKHbI COOTBETCTBOBATh TPeboBa-
Huam TOCT 12.1.005.

2.19. KoHTponb 3a cofepXaHWeM BpefHbIX BELLeCTB B BO3fLyXe paboueii 30HbI NPOM3BOACTBEHHbLIX
NMOMELLEHNI JO/MKEH NPOBOANTLCA B COOTBETCTBUM C TpeboBaHuamu MTOCT 12.1.007.

2.20. AHanu3 npob Ha cofepXaHue BpefHbIX BeLeCcTB NPOBOAUTCA MO HOPMATUBHO-TEXHUYECKON
[OKYMEHTaLUMN Ha MeTOAbl OMpefeNieHns BPedHbIX BELLECTB B BO3AYXe, YTBEPXAEHHOW MMWHUCTEPCTBOM
31paBooxpaHeHns CCCP.

2.21. Vicronb3yemble Mpy CMeKTpasibHOM MeTOfe aHanu3a rasbl, peakTuBbl WM MPOYMe WCXOAHbIE
maTepuasibl SO/MKHbI COOTBETCTBOBATb TPE6OBAHUAM, N3/TOXKEHHBIM B HOPMATUBHO-TEXHNYECKON AOKYMEH-
Tauum Ha HuX.

2.22. XpaHeHune peakT1BOB W MPOYNX UCXOLHbLIX MaTepPManoB A0/IXHO COOTBETCTBOBATL TPEOOBAHMAM
HOPMaTMBHO-TEXHUYECKOW [OKYMEHTaLMMW, PernameHTUpYoLLei X XpaHeHue.

2.23. ToproToBKa Npo6 v cTaH4apTHLIX 06pa3L0B NPOBOAUTCA B BOKCaX.

2.24. TlpepBapuTenbHOe 06yuyeHne 6e3onacHbIM MeTofaMm paboTbl B XMMWYECKONW (CMEKTPasibHOW)
nabopatopuy 1 npaBunaMm o6palleHns C 3alWMTHbIMU CPeAcTBaMU MPOBOAUTCS B COOTBETCTBUAM C
FOCT 12.0.004 n FOCT 12.4.011

2.25. B 3aBMCMMOCTM OT BbINOJIHAEMOrO aHann3a paboTaroLime fO/MKHbI 06ecneynBaTbes xanaramu
no MOCT 12.4.131 n FOCT 12.4.132, pe3vHoBbIMU nepyaTkamu no FOCT 20010 unmn FOCT 3, dapTykamm
no NOCT 12.4.029, 3awmTtHbIMK o4kamn no FOCT 12.4.013*, sawmTHbiMK Wwutkamu no MOCT 12.4.023
B COOTBETC/ILUV C [eliCTBYIOLLEli HOPMaTUBHO-TEXHNYECKOW JOKYMeHTaLMel Ha obecrneveHne cpescTeamu
VHAMBWAYaNbHON 3aluTbl.

Ha Tepputopun Poccuiickoit ®efepanun geiicteyet FOCT P 12.4.013—97.
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NWH®OPMALMOHHBIE JAHHBIE
1. PASPABOTAH N BHECEH MuHuctepcteom metannyprum CCCP

2. YTBEPX/EH V1 BBEJEH B JEVCTBWE MocTaHoBNeHWeM KomuTeTa CTaHAapTU3aumMm 1 MeTposiornm
CCCP o1 27.09.91 Ne 1522

3. BSAMEH I'OCT 14339.0-82, TOCT 14338.0-82
4. CCbIIOYHbIE HOPMATUBHO-TEXHUYECKWE JOKYMEHTbI
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FOCT 12.1.004-91 24; 25
FOCT 12.1.005-88 2.3:2.18
FOCT 12.1.007-76 23: 219
FOCT 12.1.010-76 25
FOCT 12.2.006-87 2.17
FOCT 12.2.007.0-75 2.15
FOCT 12.4.009-83 2.7
FOCT 12.4.011-89 2.24
FOCT 12.4.013-85 2.25
FOCT 12.4.021-75 2.2
FOCT 12.4.023-84 2.25
FOCT 12.4.029-76 2.25
FOCT 12.4.131-83 2.25
FOCT 12.4.132-83 2.25
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FOCT 20010-93 2.25
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