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NH®OPMAUMOHHBLIE OAHHBIE

1. PASPABOTAH /1 BHECEH MuHuctepctBom xnMmyeckon npombiwneHHoctn CCCP
PA3PABOTHYNKIN

[.®.PaguH, H.M.ObixHo, J1.00.Macymosa, J1.IN.dukc

2. YTBEPX.OEH 1 BBEOEH B JEVICTBUWE MoctaHoBneHneM "ocynapcTBEHHOr0 KOMUTETA
CCCP no ctangaptam ot 23.11.79 N 4496

N3meHeHne N 3 npuHaTo MexrocynapcTeeHHbIM COBETOM MO CTaHAapTM3aumm, MeTpoiorum n
cepTtudpmkaumm (npotokon N 12 ot 21.11.97)

3aperuncTtpupoBaHo TexHuyeckmm cekpetapuatom MIFC N 2699

3a NpuHATUE U3MEHEHMS NPOroN0CcoBanu:



HanmeHoBaHWE rocyoapcTea

HanMeHOBaHWE HALMOHANBHOMO Oprada
CTaHAaPTHUIaLNKM

Asepbaigranckaa Pecnybnuka

Pecnybnuka ApMeHna

PecnyGnuka Benopyccus

Pecnydnuka Ka3axcTad

Kupruackan Pecnybnuea

Pecnybonuka Monnoga

Poccuiickaa deaepauna

Pecnybnuka TamLxMKMCTaH

TYpEMEHWCTAH

YKpauHa

AsroccTaHaapT

ApMroccTaHgapT

[oCccTaHaapT benopyccu

roccTaHaapT PecnyGnuen KazaxcTad

KMpruscTadgapT

MonaoBacTaHaapT

lMoccTadaapT Poccuu

TamKWKroccTanaapT

IMaBHAA rocyqapCcTBEHHAA MHCNEKLMA
TYpPKMEHWCTAHA

[oCCTaHAapT YEpaWHbI

3.BBAMEH I'OCT 10157-73

4. CCblNNOYHbIE HOPMATNBHO-TEXHUYECKWE OOKYMEHTDI




O6o3HauyeHne HT, Ha KOTOpbIA faHa cebinka

Homep nyHkTa, noanyHKTa, NpunoXeHns

FOCT 61-75 4.3.1
FOCT 427-75 MpunoxeHune 5
rOCT 617-90 412
FOCT 949-73 MpunoxeHwue 1

FOCT 3022-80

MpunoxeHune 5

FOCT 3760-79

4.3.1

FOCT 3773-72

431

FOCT 3956-76

MpunoxeHune 5

FOCT 4055-78

[MpunoxeHune 5

roOCT 4107-78

4.6.1

FOCT 4108-72 4.6.1

FOCT 4164-79 431

FOCT 4165-78 4.3.1

FOCT 4232-74 431

FOCT 6331-78 MpunoxeHwune 5
FOCT 6709-72 4.3.1;4.6.1
FOCT 9293-74 431

FOCT 10163-76 4.3.1

rOCT 10727-91

[MpunoxeHune 5

FOCT 13320-81

4.3.3

FOCT 16539-79

4.6.1

FOCT 17433-80

MpunoxeHune 5

rOCT 18300-87

4.6.1

FOCT 22967-90

[MpunoxeHune 5

rOCT 25336-82

4.3.1;4.6.1

FOCT 25706-83

[MpunoxeHune 5

FOCT 26460-85

5.1

rOCT 27068-86

431

5. OrpaHnyeHue cpoka gencTens cHATo no npotokony N 4-93 MexrocynapcteeHHoro Coseta
no cTaHgapTuaauun, MeTponorum u ceptudukaumm (MYC 4-94)

6. MEPEN3OAHUE (ceHTs16pb 1998 1.) ¢ I3MeHeHnsMu N 1, 2, 3, yTBEpPXOEHHbIMK B MapTe
1985 r., Hosi6pe 1989 r., anpene 1998 r. (MYC 6-85, 2-90, 7-98)

HacTtosiwwmii ctTaHaapT pacnpocTpaHseTcs Ha ra3oobpasHbiii U XXUAKWIA aproH, nonyyaemblii n3
BO34yXa W OCTATOYHbIX ra30B aMMMaYHbIX NPOU3BOLACTB U NpeaHa3Ha4YaeMbii ons
1NCMoNb30BaHNS B KQ4eCTBE 3alWMTHOW Cpelbl NpU CBapKe, pe3ke 1 NnnaBke akTUBHbIX N PeaKnX
MeTansnoB 1 CN/iaBoOB Ha X OCHOBE, a/IlOMUHUSA, aNIOMUHUEBbLIX U MarHMeBbIX CMNaBoB,
HepXaBeLWnX XPOMOHMKENEBbIX XapornpOo4HbIX CMIaBOB U NErmpoBaHHbIX CTanen pasnmnyHblx
MapoKk, a TakXxe npu pagouHMpPOBaHNN METANIOB B METasTyprun.

dopmyna Ar.

ATOMHas Macca (no MexayHapoaHbIM aTOMHbIM Mmaccam 1985 r.) - 39,948.



1. TexHn4eckune TpeboBaHmS

1.1. [a3006pa3HbIi 1 XNOKWUA aproH A0MXEH ObiTb N3rOTOBMIEH B COOTBETCTBUN C
TpeboBaHNAMYM HACTOAWEro CTaHAapTa No TEXHONOMMYECKMM PernaMeHTaMm, yTBePXAEHHbIM B
yCTaHOB/IEHHOM MOpPSAKeE.

1.2. [0 pM3NKO-XMMUNYECKUM NOKa3aTeNSM ra30006pasHbiii 1 XUIAKWUIA aproH AOMXKEH
COOTBETCTBOBATb HOPMaM, ykasaHHbIM B Tabn.1.

Tabnuual
Hopma
HawmeHOBaHWE NoKa3aTenA Boiclumit | MNepBoli
CopT copT
1. O0beMHaRA JonA aproda, %, He MeHee 09,093 89 087
2. O0bemMmHan gonAa kucnopoaa, %, He Gonee 0.0007 0.002
3. O6bemHan gonAa asoTa, %, He Gonee 0,005 0,01
4. O0bemMHaA AONA BOAAHBX NApoB, %, He Jonee, 4To cooTBETCTBYET | 0,0009 0,001
TEMNEPATYPE HACBILWEHWA aproHa BOAAHBIMKW NapaMy NpW AaBneHuu
101.3 kMa (760 Mm pT. CT.), °C, HE Bbile MHHYC MHHYC
61 58

5 O0beMHAA 40NA CYMMbI YINEpOACOAepHKALLNY COSAMHEHUI B 0,0005 0,001
nepecyete Ha CO 4, %, He Donee

MNprmMeyaHms:

1. O6'beMHast 0oNs CyMMbl YrNepoAcoLepXalumx COeAUHEHWIA HE HOPMUPYETCS B
razoobpasHoM 1 XNOKOM aproHe, BbipabaTbiBAEMOM 13 BO34YyXa, ECNU ANt OYUCTKM CbIpOro
aproHa ucnonb3yeTcs 3NIeKTPOHHbIVM BOAOPOA, HE coaepXallmin npumecen
yrnepoaconepXatmx CoOeauHEeHnn 1 Wenoyn, a Tak>xe Bo4opoa KOKCOBOro rasa n cuHTes-rasa,
cneumnanbHO 0004YMLWAEMbIA HA aMMUaYHbIX NPON3BOACTBAX.

2. HopMbl ins Xnakoro aproHa, ykasaHHble B Tabnvue, COOTBETCTBYIOT NokasaTensim
rasoobpasHoro aproHa, nony4yeHHoro Npv NOHOM UcrnapeHuy Npobbl XUAKOro aproHa.

3. lonyckaeTcs yMeHbleHne KOMNYecTBa XUAKOro aproHa BCneacTBue ero ncnapeHus npu
TPaHCNopTUPOBaHUM N XpaHeHUn He Bonee Y4eM Ha 10%.

1.3. Koabl OKI1 razaoobpasHoro v Xuakoro aproHa npuseaeHsl B Tabn.2.



Tabnuuya 2

HanmeHoBaHWE NpoayKTa Kog ORI

AproH razoofpa3HbIi CHAaTLIA 21 1481 0100
BbICLUWIA COPT 21 1481 0120
nepBbIi COPT 21 1481 0130
AproH razoofpa3sHelil CKATLIA, NONY4YaeMblil U3 NPUBO3HOMD 21 1481 0400
HMAKOrD aproHa

ADroH #MAKKA 21 1483 0100
BbICLLUWIA COPT 21 1483 0120
nepsbIi COPT 21 1483 0130

2. TpeboBaHna 6e30nacHOCTH

2.1. AproH HETOKCMY€EH N HEB3PLIBOOMACEH, OAHAKO NpeAcTaBnseT ONacHOCTb ANS XU3HWU: Npu
ero BAbIXaHn YeTI0BEK MITHOBEHHO TepsieT CO3HaHUe, N Yepes HECKObKO MUHYT HaAcTynaet
cMepTb. B cMecun aproHa ¢ opyrumu rasamm unym B CMECU aproHa ¢ KUCNI0poaoM npy 06 beMHoA
none kucnopona s cMmecu meHee 19% pasBemBaeTCcs KMCNOpOoAHas HEJOCTATOYHOCTb, NP
3HaYNTENbHOM NOHUXEHWM COOEPXKaHMs Kucnopoaa - yayube.

2.2.a3006pasHbIfi aproH TsXenee Bo3ayxa v MOXEeT HakanameBatbCs B
cnabonpoBeTpMBaEMbIX MOMELLEHUSX Y NMONA N B MPUSIMKAX, & TakXXe BO BHYTPEHHUX 06 bemax
o6opynoBaHUs, NpeaHa3HaYeHHOro A5 NONYYEHUS, XPaHEHNS 1 TPAHCMOPTUPOBAHUS
raszoobpasHoro n Xxmakoro aproHa. lNpm aToM cHUXaeTcs comepXaHre KUCNopoaa B BO34yXe,
4TO NPUBOAUT K KNCNOPOOHOM HEAOCTATOYHOCTM, @ NPU 3HAYNTENIbHOM MOHUXEHNN
CoLepXaHuga Kucnopona - K yaylwbsto, NoTepe Co3HaHUSA U CMEPTU YenoBeka.

2.3. B MecTax BO3MOXHOro HakonaeHust ra3oobpasHoro aproHa HeobxoaMMo KOHTPONNPOBaTb
conepXaHue Kucnopoaa B Bo3ayxe npubopamm aBToMaTmM4eCcKoro nam pyyHoro oencTsems ¢
YyCTPOWCTBOM AN5 AMCTAaHUMOHHOro otbopa npob Bo3ayxa. ObbemMHas foNs KMCNopoLa B
BO34yxe A0NXHa bblTb He MeHee 19%.

2.4. Xunoknii aproH - HA3KOKMNALWAN XNUAKOCTb, KOTOpas MOXET Bbl3BaTb 0OMOpakmnBaHme
KOXXM 1 nopaxeHune cnmamctoi ob6onoykm rnas. MNMpm otbope Npob n aHann3e Xunakoro aproHa
HeobxoauMo paboTaTth B 3aLUMTHbBIX OYKAX.

2.5. MNepen npoBeaeHNEM PEMOHTHbIX paboT nnn ocenaeTenbCTBOBaHMEM ObliBLIEK B
aKcnnyataumm TPaHCNOPTHOM N CTaLUMOHAPHON EMKOCTM XMIAKOro aproHa, ee Heobxoammo



OoTOrpeTb 4O TemrnepaTypbl OKpyXalowen cpelbl U NpoAyTb BO34YXOM. Paspewaertcsa HaumHaTb
paboTbl Npn 06’ bEMHOI AONE KMCNOpoaa BHY TP eMKOCTM He MeHee 19%.

2.6. Mpwu paboTe B aTMOChepe aproHa HeoH6Xx0AUMO NONb30BATLCSA N30 NUPYIOLLMM
KUCNOPOAHbIM MPUBOPOM MM WNAHrOBLIM MPOTMBOr a30M.

2.7. 9kcnnyataumsa 6annoHOB, HAMOMHEHHbIX Fa3006pa3HbIM aproHOM, LOJIXHA MPOBOAMTLCS B
COOTBETCTBMU C MpaBunnamm yctTpocTea n 6e3onacHow akcnnyaTaumm cocynos, paboTarowmx
nog naeneHuneM, yteepxaeHHbiMu ["ocroptexHansopom CCCP.

3. lpaBunna npmnemMku

3.1.a3006pasHbIi 1 XMOKWIA aproH NpMHUMAtOT naptuamu. Naptren cuntatoT noboe
KONIM4eCTBO NpoayKTa, 0AHOPOAHOro No nokasaTensam Kkayectsa U OPOPMIEHHOI0 OOHUM
JOKYMEHTOM O KayecTBe.

|_|pl/l NnocTaBke aproHa B aBTopeunnmeHTax nnm TpaHCNOpPTHbIX UMCTepHax I'IapTI/IeI7I cynTaeTcsd
KaXgas unctepHa nnum KaX bl aBTOpeuUunnneHT.

Kaxnpas napTma Xmaokoro m ra3006pa3Horo aproHa no/n>XxHa conposoXxXgatbCsa OOKYMEHTOM O
Ka4dyecTtBe, cogepXxalwunm cnepgyrowme naHHble:

HanMMeHOBaHWEe NPEeANPUATUSA-U3rOTOBMUTENS U €ro TOBAPHbIV 3HaKk;
HaUMeHoBaHWe NPoayKTa, ero CopT;

naTy N3roToBneHus;

HOMep napTumn, HoMep 6annoHa (ons ra3aoo0bpasHOro aproHay);

06beM razoobpasHoro aproHa B Kybuyeckmx MetTpax U Maccy XuIOKOro aproHa B TOHHaX Unu
Kunorpammax (CM. npunoxeHuve 1);

pe3ynbTaTbl NPOBEAEHHbIX aHaNN30B UM NOATBEPXAEHME O COOTBETCTBMM NPOaYKTa
TpeboBaHMAM HACTOSALWEro CTaHAapTa;

0603HaYeHNe HaCToSWEro ctaHpapTa;
B/ BOOOpPOOA, NCMONb3yeMOro ons O4YNCTKU CbIPOro aproHa.

3.2. 1ns onpeneneHnst 06 eMHOI 0oNM Kucnopoaa n 06 beMHOM 40NN BOASIHBIX MapoB
oTbupatoT oamH 6annoH oT oblwero konnyecTea 6anoOHOB, 0AHOBPEMEHHO 3aMOJIHEHHbIX
aproHom n3 obulero TpybonpoBoaa Ha 04HOM UM HECKONBbKNX HAMONMHUTENbHBIX KONNEKTopax,
NS onpeneneHns o6 beMHON fonm a3ota oTbupatoT Aea 6annoHa 0T 04HOBPEMEHHO
3anoIHEHHbIX HA KaXA0M Hano/HUTENbHOM KONNEKTOpPE.

ﬂpl/l nony4yeHnin HeyooBneTBOPUTENIbHbBIX PE3Y/IbTATOB aHANN3a XOTA 6bl Mo O4HOMY
nokasaTesto nNpoBoasAT No HEMY I'IOBTOprII7I aHalin3 Ha y,EI,BoeHHOI7I BbI60pKe. Pe3yﬂbTaTbI
NMOBTOPHOIo aHanmaa pacnpocTpaHAaoTCAd Ha BCE OOHOBPEMEHHO HanoO/MHEHHbIE HannoHsbl.

O61beMHyt0 0ONK0 CyMMbI YT 1IepOoACOAEPXaLUMX COeANHEHWNIA onpeaenstoT B npobax,
oTbupaembix kaxable 8 4 u3 obwero Tpybonposoaa ra3aoobpasHoro aproHa, nocTynarowero K
KonnektopaM. Mpu nonyyeHnn HeyooBNEeTBOPUTEbHbBIX Pe3ybTaToB aHann3a NpoBoaSiTCS



NMOBTOPHbIE aHann3bl, oTOUpaemble 0T 2% 6annoHoOB, HAMONHEHHbIX 3a 8 4. Pe3ynbTarThl
MOBTOPHbIX aHANN30B PacnpPOCTPaHATCA Ha Bce 6annoHbl, HaNoIHEHHbIE 3a YKa3aHHbI
MPOMEXYTOK BPEMEHM.

Lna KOHTPONS faBneHns aproHa B HanonHeHHbIX 6annoHax otéumpatoT 10% 6annoHoB OT
CMEHHOW BbIpaboTKu.

3.3. [1nsg KoHTpons noTpebuTtenem kayectsa razoobpasHoro aproHa otbumpatoT 10% H6annoHoB
OT NapTun, HO He MeHee AByx 6annoHoB Npu napTmum MeHee 20 6annoHoB. B 0To6paHHbIX
6annoHax NPOBEPSOT LaBNEHNE.

3.4. 1ns KOHTPONS KayecTBa ra3o0bpa3HOro aproHa, TPaHCNopTMPYEMOro B aBTOPELMnueHTax,
npoby oTOUpPAaOT OT KaXX4Oro aBTOpPeUnnmeHTa.

3.5. [1ns KOHTPONSA Ka4yecTBa XMOKOro aproHa npoby oTéMpatoT 0T KaXX 40N TPaHCNOPTHOW
umMcTepHbl. [lonyckaeTtcs M3rotoBuTento Npoby Xunaokoro aproHa otbupatb U3 cTaUMoHapHOW
€MKOCTU nepen HanofHeHNeM aBTOUUCTEPH.

3.6. pn nonyyeHnn Hey[OBNETBOPUTENbHBIX pe3ynbTaToB aHanuaa no nn.3.3; 3.4 n 3.5 xoTt4
6bl MO 04HOMY 13 NokKasaTenei NPoOBOAST NO HEMY MOBTOPHbIA aHaNM3 Ha yOBOEHHO BbIOOPKE.
PesynbTatbl NOBTOPHOr0 aHannaa pacrnpoCcTpaHATCS Ha BCIO NapTuIO.

4. MeToabl aHas1M3a

4.1. OT60p NpPoO6

4.1.1. Mpoby razoobpasHoro aproHa oTbuparoT U3 HanoHEHHOro 6annoHa Npy AaBNEHUN He

Huxe (14,7+0,5) MMa (15045) krc/cm? unm (19,6+1) MMa (200+10) krc/cm2 n Temnepatype oT 15
1o 30 °C, HenocpeacTBEHHO B NpMbop ANS aHanM3a C NOMOLbIO PpeaykTopa Uav BEHTUNS
TOHKOI PerynMpoBKU 1 CTanbHOW UM Me4HON CoeAMHNTENbHOI TPpybKkn 0T MecTa oTbopa
npobbl 8o Nnpubopa. PeaykTop unm BEHTU/Ib MPOMbIBAIOT aHaNN3MPYyEMbIM ra3oM IByKPaTHbIM
noabemoMm gaeneHus oo 10 krc/cm n cOpocoM AaBneHus ; coeanHUTeNbHyo TpybKy npoaysatoT
He MeHee YeM AecsATUKpaTHbIM 06 beMOM aHanmampyemoro rasa. lNMpw onpeaeneHun o6 beMHo
LONV BOASIHbIX NapoB npoby oTbupatoT Yepes TpybKy N3 HepXaBerowen cTanu.

4.1.2. Mpoby XnOKoro aproHa oTéuparoT B yCTAHOBKY (4epT.1), OCHOBHbIMM YaCTSIMU KOTOPO
SBNAIOTCS: KPUOreHHbI cocyn CK-6, paccunTanHbiit Ha aasnexue 0,03 MMa (0,3 krc/cm?), ¢
KPbILWWKOW, CHabXeHHOo AByMst Tpybkamu, 0oHa U3 KOTOPbIX 4OXOAUT A0 AHA COCyAna, BTopas
KopoTKas, 3aKpbiTa 3a>XVMIMOM 1 3MEEBUKOBBIV ncnaputenb n3 tTpybsl AKPHM 3x0,5 HI M3 no
FOCT 617, gnuHon 500 MM.

YepT.1l. YCcTaHOBKa
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1 - pe3nHoBas Tpybka c 3aXUMOM; 2 - MeOHas Tpybka 6x1; 3 - kpblwka; 4 - peamHoBas Tpybka; 5
- 3MEEBUKOBBI UCNapuTenb; 6 - COCyh C BOLOW; 7 - KPUOTreHHbI cocyn; 8 - Tpybka n3
Hep>asetowei ctanu 3x0,7; 9 - npoknagka

MNepen 0T60POM NPobbI XMOKOr0 aproHa KpMOreHHbIA cocy oxnaxaatT, Hanueas 50-100 cm3
aHanM3npyeMoro Xuakoro aproHa. Hencnapumswmincs oCcTaTok XMaKoCcTu BblnMBatoT U3 cocyna
N cpasdy HanMBatoT B HEr0 NPOBY XMOKOro aproHa, 3anosiHss cocy npumMepHo Ha 1/2 obbema.

Mpwn OTKPbITOM 3aXMMe 1 3aKPbIBAKOT KPUOTEHHBIN COCY A, KPbIWKOW U MPUCOEANHSAIOT K HEMY
3MeeBMKOBbI ncnapuTenb, NOrpyXeHHbIn B cocyn ¢ HarpeTon sogon (50-60 °C). KopoTkyto
TpybKy NpucoeamHSIOT K 6annoHy ¢ ra3aoobpasHbiM aproHOM BbICILErO copTa Yepes
pPenyKUMOHHbIA BEHTU/b, KOTOPbLIM PErYNPYIOT CKOPOCTb MNOCTYMIEHUS XNAKOro aproHa B
ncnapuTenb.

JonyckaeTcsa oTébupatb Npoby XnOKoro aproHa HemocpeacTBEHHO B Npnbop ANns aHannsa
yepes 3MeeBUKOBbIV cnaputenb. [Npu 3TOM 3MeeBNKOBbIN CNapUTENb, MOrPYy>XXEHHbIN B COCY L
C BOAOW, MPUCOEANHSIIOT K BEHTUIIO EMKOCTU C XMIOKUM aproHOM C MOMOLbIO TPYOKMU 13
Hep>XaBellen ctany BHyTPEHHUM anameTpom 1,5-2.5 mm.

4.2. OnpegeneHne obbeMHOW 00NN aproHa

4.2.1. O6bEMHYI0 10110 aproHa (< ) B NpOLEHTax BbIYUCNSIOT Mo pasHocTu Mexay 100 v
CYMMOW 06 bEMHbIX [ONe NpuMecel No oopmyne

X=100-{X|+ X, + X5+ X4)
roe A obbeMHas fons kucnopona, %;

Ay . obbemHasa nonga asoTa, %;

X3 ob6beMHas 4ONS BOASHbIX NAPOB, %;

X4 _ o6bemHas [ONS CyMMbI yrinepoacoaepxaumx coeanHeHmnn B nepecyete Ha COo, %;

4.3. OnpegeneHne obbeMHON 00NN KNCIopona



4.3.1. Annapartypa, peakTuBbl 1 pacTBOpbI

Konba KH-1-100 no FOCT 25336.
Munetkn BMectumocTbto 2, 10 n 25 cmS,

BlopeTku BMecTUMocTbio 1 1 5 cm.

Becbl nabopaTopHble 06wero HasHaveHmsl ¢ HanbonblwmM Npenenom s3sewmsanns 200 r 2-ro
Knacca TOYHOCTW.

YcTaHoBKka Ans onpeLeneHns KMcnopoga CoctomT 13 cocyna Ana aHannsa, byTbinm ons
nornoTUTENbHOrO pacTeopa BMECTUMOCTbIO 5-10 OMS CO CMBHOWM TpybKO (CUGPOHOM) 1
NpPoBUPOK AN KONOPUMETPUPOBAHUS (4epT.2a).

YepT.2a. YcTaHoOBKa ANA onpefeneHnsa Kucaopona
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Cocyn ons aHanusa Tuna CB-7631 M3 (4epT.2) umeeT gBa obbema - A u b, pazgeneHHole
LBYXX00BbIM KpaHOM 2, CHabXEeHHbIM OTPOCTKOM O/1s NPUCOeaNHEHNst K MecTy oTbopa npobbl,
n KpaHoM 1 ons BBeAEHWNS B COCYL NOrNoTUTENbHOro pacTeopa.

YepT.2. Cocyn Ans aHanmsa tuna CB-7631 M3



fMononenus xpana 2

| - coeanHeHne cocyna A c atmocdoepoit; Il - kpaH 3akpbiT; Il - coeanHeHne cocyna A ¢ cocynom
b

1 - 04HOX000BOM KpaH; 2 - ABYXX040BOM KpaH

YeprT.2

BmecTumocTb o6bema A okono 5 am3, o6bema b okono 25 cm3.

AproH razoobpasHbiii N0 HACTOSLWEMY CTaHAAPTY.

A30T razoobpasHblii no FOCT 9293, TexHuyeckunii, 1-i copT.

Ammunak BogHbii no TOCT 3760, pacTBopbl C MaccoBon nonen 25 u 4%.
AMMOHMI xnopucTtbii no FOCT 3773.

Boaa auctunnuposaHHas no FOCT 6709.

Kanuin nogucteinn no FOCT 4232, pacteop ¢ maccosoi gonen 10%.
Kucnota ykcycHasa no FOCT 61, x. 4., negsaHas.

Kpaxman pactsopumbii no FOCT 10163, pacTBop ¢ MaccoBom aonen 1%.

HaTtpwuin cepHoBaTUCTOKUCABIN (TOCYNbdoaT HaTpus) 5-soaHbii no FOCT 27068, pacteop

( NaZSEDE )

KOHLUEeHTpauum c =0,05 Monb/amS.

Meanb (ll) cepHokucnas 5-sogHas no TOCT 4165, pactBop KOHUeHTpaumm ¢ (1/2 Cub0y )=0,05
MOMb/aMS.

Meab ogHoxnopuctas no FOCT 4164.



[MpoBonoka MegHas kpyrnas anektpotexHudeckasa tuna MM, ounametpom 0,8-2,5 MM, B BUIe
cnvpanu.

Cmaska ons KpaHos.

PacTtBop 04HOXNOPUCTOM MEeAN aMMUAYHbIA (NOrNOTUTENbHbBIV PACTBOP); FOTOBAT M3 pacyeTta
12 r ogHOXNnopucTom Meaun, 36 r XI0PUCTOro aMmmoHus, 145 cm3 pacTBopa aMMmumaka c MaccoBom

nonei 25% Ha 1 am3 Boabl. PacTBOp roToBAT B 6y ThiNK, 3aM0NHEHHOR CAVPANSAMU N3 MeLHOM
npoBonoku. B 6yTbinb HanvMBaloT BO4Y M PacTBOP aMMmaka, 3aTeM BHOCAT HABECKM XJIOPUCTOrO
aMMOHUA 1 0JHOXNOpUCTOM Megun. PacTeBop npoaysaloT aproHOM A0 NOMHOMO PacTBOPEHUS
conei n obecuBeunBaHUs pacTeopa, NOCNe Yero 3awmwaT OT 4OCTyna Bo3ayxa.

PactBop cepHOKMCNONn Mean KoHueHTpauum ¢ (1/2 Cub0y ) = 0,05 Mmonb/am3 roToBsT
cnepytowmum obpasom: 12,484 r ceexenepekpucTanim3oBaHHON CEPHOKNCNON Meau

pacTBOPSIOT B BOLE B KONHe BMECTMMOCTbIO 1 oms. TuTtp pacTteopa onpepensor
NoOoOMeTPUYECKMM METOO0M.

Woa, BbioenvBluniics npu nobasneHuu k 25 cm3 aHanuaupyemoro pacteopa 10 cm3 pacteopa
MoOMCTOro Kanus u 2-3 cm3 YKCYCHOW KUCNOTbI, TUTPYIOT pacTBOPOM TUOCYNbdpaTa HaTpus B

NPUCYTCTBUM Kpaxmana oo obecupeynBaHus pacteopa. [lonpaBoyHbIi KO3 PULMEHT (K1 ) ons

pacTBOpa CEPHOKMCNOM Meau BbIYMCSIOT Kak YaCcTHOe OT AeneHust Ha 25 o6bema pacTeopa
CEepHOBATUCTOKUCNIOro HATPWS, M3Pacx040BaHHOrO Ha TUTPOBAHME.

O6pa3suoBble pacTBOPbI FOTOBAT B NpobvpKax Ans KONOPUMETPUPOBAHNS, B KaX A0 U3
KOTOPbIX HA/IMBAIOT PACTBOP CEPHOKMCION MeaN B KONMYECTBAX, yKasdaHHbIX B Tabn.3, n 3atem

NoBoAAT 06 beM pacTeopa A0 25 cM pacTBOPOM aMMuaka ¢ MaccoBoit aonei 4%.
Cpok ronHocTn 06pasuoBbix pacTBOPOB - 6 MeC.

Tabnuua 3



Homep ofpa3Losoro OGbemM pacTBOpA OGbeM KMCNoOpoAA B
pacTeopa CEPHOKMCIION Medn npobe,
KOHUEeHTpauun TouHo 0,05 COOTBETCTBYHOLLMIA
MOnb/OM3 | cm3 OKpacke pacTeopa, cM3
1 0,05 0,015
2 0,10 0,030
3 0,15 0,045
il 0,20 0,060
] 0,25 0,075
B 0,30 0,090
7 0,35 0,105
g8 0,40 0,120
) 0,45 0,135
10 0,50 0,150

MpumevaHne. O6beM KMcnopona, 3KBUBaNeHTHbIN 1 cm3 pacTBopa CEPHOKUCON Meaun
KOHUeHTpauum 0,05 MOJ'Ib/,EI,MS, paBeH

0,05 KHEDU o 293 _ 0.300
1000 2 273 7 cm3nmpu20 °C 1 101,3 kMa (760 MM pT. CT.). ECNN KOHLEHTpaLMs

pacTBOpa CepHOKMCNO Meau He TouHOo 0,05 Monb/aM3, To 3HaYeHus, NpyBeaeHHbIe B rpade 3,
£

YMHOXaIT Ha KO3 PULMEHT
4.3.2. [lpoBeneHne aHannaa

[Mepen npoBeLeHNEM aHann3a cocy NPOMbIBAIOT XPOMOBOM CMEChI0, 3aTeM BOLOW U
BbICYWWIMBAIOT B TOKE a30Ta.

OTKpbIBaOT KpaHbl 1 1 2 U NPUCOEANHAIOT COCYA ANS aHanm3a k MecTy oTbopa npobsbi.
MponyBaloT cocyll He MeHee YeM AecsATUKPaTHbBIM 06 bEMOM aHaNM3NPYeMOro rasa. YMeHbWB
MOTOK rasa, 3aKpbIBaloT kpaH 1, 3aTeM KpaH 2 1 0TcoeauHsoT Nnpubop oT MecTa oTbopa Npobbi.
JasneHue rasa B npubope BblpaBHNBAIOT C aTMOCHEPHBIM BbICTPbLIM MOBOPOTOM KpaHa 2,



KOHYMK KOTOPOro npeaBapuTenbHoO norpyxatot B Boay. OTMevatoT 6apomeTpuryeckoe
LaBNieHne 1 TemnepaTtypy oKpyXxatolwel cpenbl.

3anonHsoT 06bem b yepes kpaH 1 NornoTUTENbHBLIM PACTBOPOM, NPEABAPUTENBHO CNMBas U3
cudpboHa nepsyto NOpLNIO pacTeBopa.

KpaH 1 3akpbiBatoT 1 noabuparot o6pasLoBblil pacTBOp, COBNAaAatoWmMii No okpacke ¢
pacTBopoM B 06beme b.

OTKpbIB KpaH 2 (Mpun 3aKpbITOM KpaHe 1) nepenvBatoT NOrNOTUTENbHBIR pacTBop B 06beme A un
SHEPruyYyHO BCTPSAXMBAIOT COCYA A0 NMOMHOrO MornoweHns pacTBoOpoM Knucnopona u3
aHanusnpyemoro rasa.

BosBspauwatot pacteop B 06beM b 1 nonbupatot 06pasLoBbIi pacTBOp, COBNanatowWwmii no
okpacke ¢ pacTBopoM B o6beme b.

4.3.3. ObpaboTka pesynbTatos

O6beMHyto fonto kucnopoaa ( B NMPOLIEHTaX BbIYMCNAIOT MO hopMyJie

_lry -#)100
F—'Kz

roe ¥ - o6beM npobbl rasa, paBHbIii BMECTUMOCTU 06bema A, cM3;

" - o6bem Knucnopona, CooTBETCTBYHOWMIA BoibpaHHOMY 06pa3uoBOMY pacTBOpY A0

MOr NOLWEHUS KUCNOPoAa, CMS;

Y2 - 06bem Kucnopona, CooTBETCTBYHOWMIA BbiDpaHHOMY 06pa3L0BOMY pacTBOpY Nocne

MOr NOLWEHUS KUCNOPOAa, CMS;

K2 . KOagp hunumMeHT ans npmeeneHuns obbvema cyxoro rasa k 20 °C n 101,3 klMa (760 mm pr.
CT.) onpenenstoT no Tabnuue, NpUBEAEHHO B CNPABOYHOM NPUNOXEHNUN 2.

3a pe3ynbTaT aHanua3a NpMHUMaloT cpefHee apudoMeTMHECKOE pe3ynbTaToB OBYX
napannenbHblX onpeaeneHnin, OTHOCUTENIbHOE PacXoXAeHne MeX A4y KOTOPbIMA He NpeBbllaeT
Jonyckaemoe pacxoxnneHuve, pasHoe 15%.

O6beMHyto [0 KUCopoaa fonyckaeTcs onpeaensiTb MHOrowkanbHbiMy npubopamm ¢
ranbBaHNYECKOW S4EKol C TBEpAbIM 3NEKTPONNTOM (MPK 3TOM 06 beEMHAs AoNs BOAOpOLA U
roptounx NnpruMeceit He AONXHa NpesbiwaTtb 1% 0T n3MepsieMoit 06 bEeMHON LONM Kcnopoaa), a
TakXe M3 HanonHUTeNbHOro TpybonpoBoAa NPOMbIWAEHHBIMA aBTOMATUYECKUMM
razoaHanmsaTtopamm HenpepbiBHoro gernctensa no FOCT 13320 ¢ oTHOCUTENbHOM
norpewHocTbio He 6onee 10%, Hanpumep, Tuna M.

Mpw pasHornacmsax B oLeHKe 06 bEMHOWM [0 KUCNOpOoaa aHanmM3 NnpoBoasT
KONOpMETPUYEeCKUM METOLO0M C NPUMEHEHMEM pacTBopa X/IopucTon meam no n.4.3.2.

Jlonyckaemas oTHOCUTENbHAs CyMMapHas norpewHocTb peadynbTata aHannsa £30% npu
noseputenbHom BepoaTHocTn P = 0,95.

4.4. OnpepeneHne obbeMHOW 001X a30Ta



4.4.1. AnnapaTtypa

CnekTpanbHble razoaHanna3aTopbl pasnnyHbix TMNos ("CeeT" 1 Ap.) C OTHOCUTENbHOW
NorpewWwHoOCTbIo He Bbile 15%.

CMecu ra3oBble MOBEPOYHbIE C 06 EMHOI Joneit asoTa B aproHe 5 mnH™' - TCO N 3992-87, 10

mMnH 1 -TCON 3994-87,20 mnH' - TCO N 3995-87, 50 MnH™' - TCO N 3997 -87,90 mnn ' -TCO
N 3994-87 no ['ocpeecTpy.

4.4.2. lNpoBeneHve aHannsa

MpuHUMN paboTbl ra3oaHanM3aTopa OCHOBAH Ha M3MEPEHUM NHTEHCUBHOCTW U3NTyYEHMS
MONEKYNSAPHOI NOMOChl a30Ta, BO3OYX0AEMOro 3NEKTPUYECKMM Pa3psaaoM B aHaNN3NPyeMOM
rase.

MoaroToBka k aHanM3y v ero NPOBeLEHNE BbIMOHSOTCS COrIaCHO MHCTPYKLMK NO
akcnnyaTaumm npubopa.

4.4.3. ObpaboTka pesynbTaTos

Ob6beMHyto Lonto asoTa (‘I{2 )

nokasaHusimu npmbopa.

B MpoueHTax onpenensatoT B COOTBETCTBMN C yCTAHOBUBLWMMUNCA

O6beMHyto 10N a30Ta AonyckaeTcs onpenensitb ra3oancopbUnMoHHbIM
XpoMaTtorpagmnyeckuM MeToaoM C NPpUMeHeHMeM XxpoMaTorpadda ¢ BbICOKOUYYBCTBUTENbHbIM

OEeTEeKTOPOM Mo TennonpoBoOoHOCTN C I'IOpOFOBOVI 4YyBCTBUTEJIbHOCTbIO MO a30TYy He Bbllle 5MnH
1

O6beMHylo 0ON0 a30Ta B aproHe JonyckaeTcs onpenensatb u opyrumm npubopamu ¢
OTHOCWUTENIbHOM NOrpPeLwHOCTbIO He Bbiwe 15%.

Mpw pasHornacmsx B oLueHke 06 bEeMHON fONN a30Ta aHaNM3 NPOBOAAT CNeKTPanbHbIM
METOLOM.

4.5. OnpepeneHmne o6 beMHOW 00N BOASAHBIX MNapoB
4.5.1. Annapartypa

Bnaromepbl ra3os Ky noHOMeTpU4eckne, pacCinTaHHble Ha U3MepeHne MUKPOKOHLIEHTPaLniA
BOLSHbIX MAPOB, C OTHOCUTE/IbHOWM MOrpeLHoOCTb0 n3MepeHns He Boilwe 10% npwu

KoHueHTpaumax ot 0 oo 20 MaH! (ppm) 1 He Bbiwe 5% npu 6onee BLICOKMX KOHLEHTPALUSIX.
4.5.2. [lpoBeneHne aHannaa

KynoHomeTpuyecknii MeTo4 OCHOBaH Ha HEMPEPbIBHOM KOIMYECTBEHHOM U3BNEYEHN BOOSHbIX
NapoB M3 UCMbITYEMOro ra3a rmrpoCKOMMYHbIM BEWECTBOM 1 OAHOBPEMEHHOM
9NEKTPOIMTNYECKOM PasfioXeHn N3BreKkaemMon BoAbl Ha BOLOPOL U KUCNOPOL, NPV 3TOM TOK
9NEeKTPONM3a SBNAETCH MEPOI KOHLEHTPALMM BOASHbIX NapOB.

Mpunbop coeanHsOT ¢ MecToM oTbopa Npobbl TPybKO N3 Hepxasetowein ctann. Pacxon rasa
yctaHasnusatoT (50+1) CM3/MUH. [Mepekntoyatenb gmanasoHOB U3MEPEHUS YCTaHABNMBAIOT Tak,



4yT06bl NOKa3aHus Npubopa HbiNK B Npeaenax BTOPOA TPETN M3MEPUTENbHON WKanbl,
rpagyvpoBaHHOM B MUINMOHHBIX f0NSX (ppm). TOK 3NeKTponmn3a namMepsitot
MUKPOaMnepMeTpOoM.

Temnepatypa 6annoHa ¢ aHann3mpyeMmbiM ra3om fonXHa 6biTb He Huxe 15 °C. AHanns
NPOBOASAT MO UHCTPYKLMK, Npunaraemoi k npnbopy.

4.5.3. ObpaboTka pe3ynLTatos

O6beMHyI0 [O/I0 BOASHbIX NApoB (X3 ) B MnH™! onpenensioT B cOOTBETCTBUM C
yCTaHOBMBLWMMKCS NOKasaHusmu npubopa.

JonyckaeTcsa onpenenstb 06 bEMHY0 000 BOASHbIX NAPOB KOHAEHCALMOHHBIM METOA0M,
NPUBELEHHBIM B MPUI0XEHUN 4.

Mpwu pasHornacusx B oLeHke 06 bEeMHO LONN BOASHbIX NAPOB aHaNn3 NpoBOASAT
Ky TOHOMETPUYECKUM METOA0M.

4.6. OnpeneneHne o6 beMHON 00NN CYMMbI Yriecogepxallmnx
coeanHeHn B nepecyeTte Ha CO2

4.6.1. AnnapaTtypa, peakTusbl 1 pacTBOpbI

YcTtaHoBka ong aHanusa (4epT.4), COCTOUT U3 3NIEKTPUYECKOA Neyn, paCCYMTaHHOM NS
HarpesaHusi 0o 900 °C, kBapLeBOW TPYOKM BHYTPEHHUM AnamMeTpoM oT 25 1o 30 MM,
3anoIHeHHO okucbto Menn, abcopbepa (4epT.5) M razoBoro 6apabaHHOro cyeTHMKa ¢
XWOKOCTHbIM 3aTBOpOM TUna PI-700.

YepT.4. YcTaHOBKa 0N aHanum3a

1 - ANeKTpUYecKkan neds; 2 - KBapLesan Tpyoka; 3 - okMck Mean; 4 - abcopbep; 5 - CHeTYMK
DapabaHHbIi rasoBbli

HepT.4*

YepT.5. Abcopbep
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1 - NATE NONHBIX BUTKOB TPYOKK AMaMETpOM (611) MM; 2 - CTEKNAHHAA NEPEMbIYKA; 3 - MECTO BNAA
ra3onpoBOgALLEN NMHWUK

YepT.5

BlopeTkn BMECTUMOCTbIO 25 1 50 cM3 ¢ LeHoit neneHus 0,1 cm3.
MuneTKn BMECTUMOCTbIO 20 cMS.

Kon6a tvna M unu Kr no TOCT 25336 sBMecTuMocTbio 1000 cmS.

Becbl nabopaTopHble 06Wero HasHaveHns 2-ro Kknacca TOYHOCTU ¢ HamboNblKMM Npeaenom
B3BewwmBaHmsa 200 .

CeKkyHOoMep MexaHN4YeCKniA.

AproH razoobpasHbiii, 04MLEHHbI [ONONHUTENBHO OT ABYOKUCU YrNepoaa, C NoMOLWbHO
LWeNI0YHOro NorNoTUTENS NOBOro TMNa NN HU3KOTEMNEPATYPHON aacopbumen 0O OCTaTOYHOM

06beMHoi nonu He 6onee 5:107°%.
Boaa anctmnnuposaHHasa no FOCT 6709, cBeXenpokmnsayeHHas.

Bapuin xnopuctbii no FOCT 4108.

Kucnota consHas, pacteop koHueHTpauum ¢ (HCI) = 0,01 MONb/oM3 (0,01 H); roTOBAT U3



domkcaHana ConsaHom KNCnoTbl.
Meawu (ll) okucb no FOCT 16539.

CnupT 3TUNOBBIA PEKTUGOUKOBAHHbIA TEXHUYECKUIA, Bbiclunin copT, no FOCT 18300, pacTteop ¢
maccoso nonen 60%.

deHonTanenH, cnMpToBON pacTeop ¢ maccoson gonen 0,1%.

Bapusa rugpookuck 8-soaHasa no NOCT 4107, pacTBop KoHUeHTpauuu ¢ (1/2 Ba(oH)E )=0,01
monb/am3 (0,01 H); rOTOBAT cneAytowmm obpasom: 1,8 -Ba(CH), 8H,0 |, 0,35 r FaCla 2H;0

pacTeopsitoT B 200-300 cm3 ropsiueii Bogbl B MEPHON KONBE BMECTUMOCTbIO 1 AMS,
OXNaX[eHHbI pacTBOP LOBOAAT BOAOI 00 METKM U (DUILTPYIOT B TOKE aproHa. PacTeop npm
XpaHeHWUN 1 NCMOb30BaHNMN JOMXEH BbiThb 3alMILEH OT aTMOCEEPHOr0 BO3LyXa.

4.6.2. [lpoBeneHune aHannaa

OnpenensioT KOHLEHTpaumMio pacTBopa ruapookuncy 6apusi (KoOHTponbHas npoda). [ns aToro

oT6umpatoT B abcopbep 20 cM3 pacTBOpa 1 TUTPYIOT B TOKE aproHa, OYMLEHHOrO OT ABYOKUCH
yrnepogna, pacTBOPOM CONSIHOM KUCNOTbI B MPUCYTCTBMK 2-3 Kanenb pacTeopa
doeHongp TanenHa.

AHannavpyemblii aproH NponyckatT Yepesa TPybKy C OKMCbIo Mean, HarpeTyo Ao TeMnepaTypbl
800-850 °C, B TeyeHmne 10 MUH CO CKOPOCTbIO 0kono 5 AM3/4 1 BbIBpachiBaloOT B aTMOCKEPY.
3aTeM npucoenuHsIoT K Tpybke abcopbep, B KOTOpbLI BAuBatoT 20 cM pacTBopa rMapookucH
Gapusi 1 NponyckatoT Yepea ycTaHoBky 20 M3 aHanM3aMpyeMoro aprona, noanepXusas

ckopocTb rasa okono 10 am3/4. Mocne aToro pacTeop B abcopbepe TUTPYIOT B TOKE aproHa,
OYULIEHHOro OT OBYOKWUCK yrnepona, CoNsHOM KUCNOTOM B MPUCYTCTBUM 2-3 Kanenb pacTeopa
hbeHondpTanemHa, oo obecuseyBaHUs pacTeopa.

4.6.3. ObpaboTka pe3ynLTaTos

O6beMHyIo 00 CyMMbl YriepoacoaepXaluyx CoeanHeHuii B nepecyeTe Ha CO,(Xy) B

NpoLEeHTax BblYMCNAIOT Mo hopMyne

_ 0,12{F5 - ¥4 ) 100

Ay

I1'-/rI'L
roe V3 06bem pacTBopa CONSIHOM KUCNOThI, N3PacX040BaHHbIA HA TUTPOBAHME KOHTPOJIbHOW
npo6bl, cM3;

4 06bem pacTBOpa CONAHON KMCNOTbI, MU3PACXOL0BAHHbIA HA TUTPOBAHWE pacTBopa nocne
MOr NOWeHNs ABYOKWCU YT nepoaa, cMS;

0,12 - KO PULIMEHT, yUNTbIBAIOWMIA 3KBUBANEHTHBIE COOTHOLWEHNSA pacTeBopa rmapooKucu

Ba(OH), )

6apwvsa KoHueHTpauun ¢ (1/2 = 0,01 monb/am3 n aByokMCH yrnepoaa;

e 3

-06beMm rasa, B3aTbll 4Ns aHann3a, I'IpI/IBe,EI,eHHbII7| K HOpMa/ibHbIM YCJ/IOBUAM, CM*.,



3a pesynbTart aHanusa NpUHUMaroT cpegHee apnudoMeTnyeckoe pesynbTaToB ABYX
napannenbHblX onpeaeneHnin, OTHOCUTENbHOE PacXoXAeHne MeX a4y KOTOPbIMA He NpeBbllaeT
Jonyckaemoe pacxoxngeHuve, pasHoe 10%.

JonyckaeTcsa onpenensitb 06 bEMHYI0 400 CyMMbl YT NEPOACOAEPXKALUMX COeANHEHWI B
nepecuyete Ha CO, razoxpomaTtorpagunyeckmMm MeToaamu, NpMBeLeHHbIMW B PEKOMEHAYEMOM

NPUNoXeHun 5.

Mpw pasHornacusx B oueHke 06 beMHON LONN CYyMMbl YT NepoacoaepXawmx CoeanHeHN B
nepecyete Ha CO, aHann3 NpoBOAAT TUTPOMETPUYECKMM METOAOM.

Jonyckaemasi oTHOoCUTENIbHAs CyMMapHas NorpewHoCcTb pedynbTarta aHanmsa £25% npu
noBepuTenbHoOM BeposaTHocTn P = 0,95.

4.7. O6'beMHbIe O00/N KMCNopoAa U CyMMbl YT iepoAcofepXawmx coeanHeHnin B nepecyeTe Ha
CO ponyckaeTcs onpeaensaTb razoancopbUMOHHBIM XpoMaTorpagUyeckum MeToAoM ¢
NPUMEHEeHeM xpomaTorpacda ¢ BbICOKOYYBCTBMTENIbHLIM aprOHOBbIM Pa3psiAHbIM 1eTEKTOPOM

C NMOPOroBO YyBCTBUTE/IbHOCTbIO He Bbiwe 0,5 MaH! no kaxoii onpenensaeMomn NpuMecHm.

5. YNakoBKa, MapKnUpoBKa, TPaHCMOPTUpoBaHMeE r
XpaHeHune

5.1. YnakoBka, MapkunpoBka, TpaHCNoOpTUPOBaHNE 1 XpaHeHMEe ra3o0bpa3Horo 1 Xunakoro
aproHa - no NOCT 26460.

AproH razoobpasHblii OTHOCKTCS K kKnaccy 2, noaknaccy 2.1, knaccmgukaunmoHHbI wndp -
2111, HoMep yepTexa 3Haka onacHocTu - 2, Homep OOH - 1006.

AproH Xuakum oTHOCUTCSA K Knaccy 2, nogknaccy 2.1, knaccuukaunoHHbin wngop - 2115,
HOMEp YepTexa 3Haka onacHocTu - 2, Homep OOH - 1951.

HoMuHanbHoe nasneHue aproHa npu 20 °C npu HaNOMHEHWW, XPaHEHUN U TPAHCMOPTUPOBAHNUN
6annoHOB 1 aBTOPELMMNEHTOB AOMXHO cOCTaBnsTh (14,7+0,5) MIMa [(15045) krc/cm2] unm
(19,6+1,0) MMa [(200+10) krc/cm?).

Bo3BpaTHble 6anM0HbI M aBTOPELMMMEHTbI JOMXKHbI IMETb OCTATOYHOE AABNEHUE aproHa He
Huxe 0,05 MMa (0,5 krc/cm?).

6. [apaHTUM n3roTtoBuTens

6.1. I3aroToBMTENb rapaHTMpyeT COOTBETCTBME KayecTBa ra3oobpasHoro 1 Xunakoro aproHa
TpeboBaHNsAM HACTOSWEro cTaHaapTa npv cobnoaeHn NoTpebuTenem yCnoBuii XpaHeHus 1
TPaHCNOPTUPOBAHUS.

6.2. [apaHTWIAHbIN CPOK XpaHeHNs razaoobpa3Horo aproHa - 18 Mec. co AHSA M3roTOBNEHNS.

MpunoxeHne 1 (cnpaBo4yHoe). BblyncineHne KosmyecTea
ra3oobpa3Horo n >X1UAKoro aproHa
(")

1. O6beM razoobpasHoro aproHa B 6annoHe B M3 MPW HOPManNbHbIX YCNOBUSIX BbIYMCISIOT



no ¢popmyne

V=K Vs

roe £ - koadppnumeHT ans BbluMcneHus o6bema rasa B 6annoHe, NpuBeaeHHbI B Tabnuue,
yUMTbIBAIOWMIA CXMMAEMOCTb aproHa, LaBfeHne u temnepartypy rasa B 6annoHe;

s . cpefHecTaTUCTMYeckas BMECTUMOCTb 6annoHa, AMS. 3a cpefiHeCTaTUCTUYECKYO
NPVHMMALOT cpeaHee apudMeTnYeckoe BMECTMMOCTEN He MeHee 100 6annoHOB.

3HaueHune koadpduumenTa (X ) BbluMCnsoT No goopmyne

293 107

X =(09682+1)
273+t 2

bl

roe £ - naBneHuve rasa B 6annoHe, NU3MepPeHHOe MaHOMETPOM, KIC/CMZ;

0,968 - KO3P PULMEHT NEpecyeTa TEXHNYECKUX aTMocdep (Krc/cM?) B domanyeckie
aTMmocdoepbl,

{ - TeMnepatypa rasa B 6annoHe npu namMepeHun gaenexus, °C;
Z - K03t PULIMEHT CXMMAEMOCTU aproHa npu Temneparype ° .

Hanpwumep, npu noctaeke razoobpasHoro aproHa B 6annoHax no FOCT 949 BmecTtumocTbto 40
OM2, 06'beM rasa B 6annoHe cocTaBnserT:

npwv aasneHnn 150 kre/em? npm 20 °C
0,155-40 = 6,20m3;
npu nasneHun 200 krc/cm? npn 20 °C
0,206:40 = 8,24 m3

2. KonnyecTBo Xnakoro aproHa B LMCTEPHAX M3MEPSIOT B TOHHAX UAW KMNOrpaMmax.

Mpu nepeBoae Macchl MM 06beMa XMOKOro aproHa B M3 ra3006pasHoOro aproHa npu

HOpPManbHbIX YCOBUSAX NONb3YHOTCA (POpMynamm, ykadaHHbIMU HUXKE.

y w1000 71392

n n
1662 g 1662

Oe *¢ - macca XWAKOro aproHa, T;

& - 06bem xmakoro aprova, amS;

1,662 - NNOTHOCTb ra3006pa3HOro aproHa Npu HopManbHbIX YCNOBUAX, KI/MS;

1,392 - MNOTHOCTb XWUAKOr0 aproHa Npu HopManbHOM AaBAEHUM, Kr/aMS,



KoadppuumenT (£ ) ang BbluncneHus o6bema rasa B 6annoHe B M3 npu HopManbHbIX YCIOBUSIX
20 °Cun101,3klA (760 MM pT. CT.)

TE‘MI’IEF}ET}’F}E M3bkeIToYHOE gaBnedHne raia B Gannode, MMa {HFE.I'IEM 2}
f43d B
GannoHe, °C
98 | 118 | 137 | 142 | 147 | 152 | 157 | 162 | 167 | 17.7
(100) | (120) | (140) | (145) | (150) | (155) | (160) | (165) | (170) | (180)
50 0,157 | 0,193 | 0.231 | 0,240 | 0,249 | 0,258 | 0,267 | 0.276 | 0.284 | 0.300
-40 0,145 | 0,178 | 0.211 | 0.219 | 0,227 | 0.236 | 0.243 | 0.251 | 0.259 | 0.274
35 0,140 | 0,171 | 0,203 | 0.211 | 0,218 | 0,226 | 0,234 | 0.241 | 0,248 | 0.263
-30 0,135 | 0,165 | 0,195 | 0.203 | 0,210 | 0.217 | 0.224 | 0.232 | 0.239 | 0.253
25 0,131 | 0,150 | 0,188 | 0,195 | 0,202 | 0,209 | 0,216 | 0.223 | 0,230 | 0.243
20 0,127 | 0,154 | 0,181 | 0,188 | 0,195 | 0,202 | 0,200 | 0.215 | 0,222 | 0.235
15 0123 | 0,149 | 0,175 | 0.182 | 0,189 | 0,195 | 0,202 | 0.208 | 0.215 | 0.227
10 0,120 | 0,145 | 0,170 | 0.177 | 0,183 | 0,180 | 0,195 | 0.202 | 0,208 | 0.220
5 0116 | 0,141 | 0,165 | 0.171 | 0,178 | 0.184 | 0,190 | 0.196 | 0.202 | 0.213
0 0113 | 0,137 | 0.161 | 0.167 | 0,173 | 0.178 | 0,184 | 0.190 | 0,196 | 0.207
+5 0,110 | 0,134 | 0,157 | 0.162 | 0,168 | 0.174 | 0,179 | 0.185 | 0,190 | 0.201
+10 0,108 | 0,132 | 0,153 | 0.158 | 0,164 | 0,169 | 0,175 | 0.180 | 0.185 | 0.196
+15 0,105 | 0,128 | 0,149 | 0.154 | 0,150 | 0,165 | 0,170 | 0.175 | 0,181 | 0,191




19,6

(200)

21,6

(220)

0,331

0,303

0,291

0,280

0,269

0,259

0,252

0,243

0,236

0,229

0,223

0,217

0,212

0,363

0,333

0,319

0,307

0,296

0,285

0,276

0,267

0,260

0,252

0,245

0,238

0,232




+20 0103 | 0124 [ 0145 | 0,150 (0155 | 0161 | 0166 | 0171 | 0176 | 0,186
+25 0,101 | 0,121 | 0142 | 0,147 [ 0152 | 0157 | 0,162 | 0167 | 0172 | 0,182
+30 0,099 | 0119 (0139 | 0,144 (0149 | 0134 | 0,158 | 0,163 | 0,168 | 0178
+35 0,097 | 0116 | 0,136 | 0,140 [ 0145 | 0,130 | 0,155 | 0,160 | 0,164 [ 0174
+40 0,095 | 0114 [ 0133 | 0137 (0142 | 0147 | 0,152 | 0136 | 0,161 | 0170
+30 0,091 | 0109 (0128 | 0132 (0137 | 0141 (0146 | 0150 | 0,154 | 0163

0,206 | 0,227

0,201 | 0,221

0,196 | 0,216

0,192 | 0,211

0,188 | 0,206

0,180 | 0,198

[MpnnoxeHne 2 (cnpaBo4yHoe). 3Ha4YeHne KoadhduLmMeHTa
ona npmeeneHmnsa obbema rasa K HopMasibHbIM YCJ/TOBUAM



MokazaHua GapomeTpa, ka (MM pT. CcT.)

Temnepatypa. | 933 | 946 | 960 | 972 | 986 | 1000 | 1013 1026
°C (700) | (710) | (720) | (730) | (740) | (750) | (760) (770)
£y
10 0,953 | 0,967 | 0980 | 0993 | 1007 | 1.021 | 1035 1,049
12 0,046 | 0,060 | 0074 | 0985 | 1,000 | 1,014 | 1,028 1,042
14 0,940 | 0,954 | 0967 | 0979 | 0993 | 1,007 | 1.021 1,035
16 0,934 | 0,947 | 0960 | 0972 | 0986 | 1,000 | 1,014 1,028
18 0,027 | 0040 | 0954 | 0966 | 0979 | 0,003 | 1007 1,021
20 0,921 | 0934 | 0947 | 0959 | 0973 | 0,987 | 1.000 1,014
zy. 0,015 | 0,028 | 0941 | 0952 | 0966 | 0980 | 0,093 1,007
24 0,008 | 0921 | 0934 | 0946 | 0960 | 0,973 | 0986 1,000
26 0,903 | 0,915 | 0928 | 0940 | 0953 | 0,966 | 0979 | 0,993
28 0,896 | 0,000 | 0922 | 0933 | 0947 | 0,060 | 0073 | 0,987
30 0,890 | 0,903 | 0916 | 0927 | 0941 | 0954 | 0967 | 0,980
32 0,885 | 0,807 | 0910 | 0921 | 0934 | 0047 | 0,961 0,074
34 0,879 | 0,891 | 0004 | 0915 | 0928 | 0,041 | 00954 | 0967
35 0,876 | 0,880 | 0901 | 0912 | 0925 | 0938 | 0,951 0,964




MNpunoxxeHne 4 (obasaTenbHoe). OnpeneneHue
0bbeMHON 00NN BOASAHbBIX MapOB KOHAEHCALMNOHHbBIM
MeTOo40M

O6beMHyYI0 OO0 BOASHBIX MapoB ONpeaensioT NpubopamMm KOHAEHCAUMOHHOMO Trna ¢
MOPOroBOii YyBCTBUTENBHOCTbIO He Bbiwe 1,5 MaH! (ppm).

OTHOCMTEeNbHasa NorpewHocTb Npubopa He fonxHa npesbiwatb 10%.

MeToL OCHOBaH Ha N3MepPEHUN TeMNepaTypbl HACHIWEHWS ra3a BOASHbIMM Napamm npu
NOSIBNEHMMN POCHI HA OXNaXAEHHOWN 3epKanbHON NOBEPXHOCTMW.

AHanma NnpoBOASIT MO UHCTPYKLMMW, NPUIOXEHHON K npubopy.

O61bEeMHyI0 00N BOASHbIX NApOB B COOTBETCTBMM C HAMOEHHON TEMNepaTypoi HaCbIWeHUs!
onpenensitoTt no tTabn.1.

Tabnunua 1



O6bemHan JonA BOAAHLIX Napos, MnH - Temnepatypa HacbileHns, °C
(ppm)
2,55 20
3.44 68
4,60 66
6.10 54
8,07 .
10,6 60
14,0 58
18,3 55
23 4 54
31,1 5
39,4 50
49,7 a8
63,2 _4F
&0 -44
101 .
127 -40

1

MpumeuaHne. O6bemHas nons, pasHas 1 MaH!, cooteeTcTByeT 1:107%,



3a pesynbTaTt aHanusa NpUHUMaloT cpegHee apndoMeTnyeckoe pesynbTaToB ABYX
napannenbHblX onpeaeneHnin, OTHOCUTENbHOE PacXoXAeHne MeX a4y KOTOPbIMA He NpeBbllaeT
Jonyckaemoe pacxoxngeHuve, pasHoe 10%.

Jonyckaemas oTHOCUTENbHAs CyMMapHas norpewHocTb peadynbTarta aHannsa +25% npu
nosepuTtenbHon sepoaTHocTn P = 0,95.

MpunnoxxeHne 5 (pekomeHagyemoe). OnpeneneHue
obbeMHON 0NN CyMMbl yraepoacoaep Xalimx
coeiIMHEHU razoxpomMaTorpadpunieckumm meTogamm

A. OnpepeneHne o6 beMHOW 00N ABYOKUCK yriepoaa, nosyvyaeMomn
NP OKNCIIEHNW yrepoacoaepXalnx coequHeHnm oKNcbto megn (no
Nn.4.6.2 HacTosdAuWLero ctaHgapTa).

1. AnnapaTypa, MaTepuasbl N PeaKTUBLI

Xpomatorpad ¢ 4eTEKTOPOM Mo TEMNNONPOBOAHOCTM C MOPOroM YyBCTBUTENbHOCTU MO NponaHy

npw rase-HocuTene renuu He Bbiwe 210 mr/cm3 u rasoxpomaTtorpadonyeckoii KONOHKOIA
ANnHOM 1,4 M, BHYTPEHHUM OMaMeTpoM 4 MM, HANOHEHHOW aKTUBHbIM YT IEM.

KoHueHTpaTop - U-06pa3sHbiit. [1ns narotoBneHms bepetcs Tpybka n3 HepxaBetowei ctanm
6x1 MM, onmHoi 500 MM. KOHUEHTpATOP HANONHSAETCS U3MEeNIbYEHHBIM N1abopaToPHbLIM CTEK/IOM.
K KOHUEHTpaTy NPUCOeaNHAIOT CTEKNISAHHBIA NEPeXoaHUK (4epT.1) C OTPOCTKOM 1 Npobkoi ans
BBOAA NMPOObI.

YepT.1. CTEKNSHHBIA NEPEexXoaHUK ¢ NPobKoi
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YepT.1

Cocyn [btoapa CTEKNSHHbINA, BMECTUMOCTbI0 0kono 0,5 am3.
CueTunk rasosbiii 6apabaHHblii (C XMAKOCTHbIM 3aTBOpPOM) Tuna PIr-700.

O6opynoBaHune BCrioMmoratenbHoe 41 XpoMaTorpagoMyeckoro aHanmaa:



nyna nameputenbHas no FOCT 25706 16x yBennyeHmeMm ¢ ueHom genexms 0,1 mm;
nunHenka metannunyeckas no FOCT 427;

Habop cut "duranpubop" nnm cmta aHanorMYHOro TUNa; WNpULbl Me ANLUMHCKNE UHBEKLIMOHHbIE
Tuna Pekops no TOCT 22967, BMeCTUMOCTbI0 2, 5, 10 cm3;

CekyHOooMep MexaHN4yecKui;

pacxonoMep NeHHbIN.

Kucnopopn xugknin texHnyeckmii no FOCT 6331.

["enuin ra3o06pasHblii O4YNLLEHHDBI C 06 bEMHOI fonen asyokucy yrnepoaa He 6onee 0,0001%.

CwMmecb noBepoyHas raszosasi c 06 beMHoIn gonei aByokucu yrnepoaa B azote 0,50% -NTCON
3765-87 no [NocpeecTpy.

Yronb aktuBHbln Mapku CKT, cbpakums ¢ yactnuamm paamepom 0,2-0,5 MM BbICYLWEHHbIV Npu
150 °C B TeyeHune 4 u.

CTtekno nabopaTtopHoe, M3MenbYyeHHoe B 0apdopoBoii cTynke. Ppakumio ¢ Yyactmuamm
pasmepom 0,2-0,5 MM NpOMbIBAIOT ropsAYeit LUCTUNNNPOBAHHOW BOAOM M BbicywmnsBaoT npu 150
°C B TeYeHue 4 u.

Cetka MegHas c pasmepom s4eriku 0,1-0,15 MM nnmn sBonokHo cteknsHHoe no FOCT 10727.
2. MogroTtoBKa K aHanun3y

["a3oxpomaTtorpagomnyeckyto KOIOHKY HaMoHAKT aKTUBHbIM YT eM; NOBepX CNos yrns
yKnagbiBatoT CNON CTEKNISHHOIO BONIOKHA TONWWHON 8-12 MM. 3aTEM KONOHKY YKPENNSIOT B
TepMmocTaTe xpomartorpadga v, He NPUCOeaNHAS K 4eTEeKTOpPY, AOMONHUTENbHO BbICYLLIMBAIOT

npv 150 °C B TeyeHe 8 4 B TOKe rasa-HocuTens npu pacxone 30 cM3/MUH.

KoHUEeHTpaTop HanoMHST M3MeNbYEHHbIM CTEK/IOM; MOBEPX CNOS CTEKNA yKNaablBaoT
MeLHYo ceTKy. HanoHeHHbIn KOHLUEHTPaTop NPOAYyBatOT ra30M-HOCUTENEM B TEYEHME 3 Y.

O61beMHyto o0 ABYOKUCK yriepoaa onpeaenstor Metoaom abcontoTHOM rpaaympoBKy,
NCMonb3ys AN 3TOro NoBepPOYHyto rasosyto cmech (MM C).

Ot 3 00 5 003 MI'C o6bemom oT 2 fo 10 cm3 BBOAAT B xpoMaTorpad Yepes KOHLEHTpaTop,
KOTOpPbI NPUCOEOMHSAIOT K XpoMaTorpagy BMECTO CMEHHOW 0,03bl KOPOTKUMU BaKyyMHbIMU
Tpybkamu.

[Nepen BBeOEHMEM KaXA0M 003bl NPOAYBAKOT KOHLEHTPATOP ra3oM-HOCUTENEM (Frennem) B
TeyeHme 1 MUH. 3aTeMm, NpekpaTus Nogavy renms, NoMewWwaroT KoHUeHTpaTop B cocyn [btoapa ¢
XNOKUM KNCNnopoaoM. HYepes 3 MUH BKIKOHAIOT Nodady ra3a-HoCUTens U BBOAST B €ro NOTOK
yepes nepexonHuk nosy MNIrC. Yepes 1 MuH 3ameHaoT cocyn [bloapa ¢ Xnakum KUCIOPOLOM
COCy[lIOM C BOAOIA, HarpeToli ao 25-30 °C, n 3an1cbiBaloT XxpomMaTtorpammy aecopburpoBaHHoO
IBYOKMCHY yrnepoaa.

Mo xpomatorpammam NIC cTpoSAT rpafynpoBOYHbIA rpadouK 3aBUCUMOCTM BbICOTbI MUKa
JIByOKUCK yrnepojaa B MUINNMETpax, NPUBeAEeHHON K YyBCTBUTE/IbHOCTU pernctparopa



(macwTtaby) M1, oT 06 bema ABYyOKUCK yrnepoda B Kax o nose ('HKE ) B MUANUANUTPAX, KOTOPbINA
BbIYMCNIAOT MO oopMmyne

E;,E - Cn:'r ' DI:T
100

roe Cor obbeMHas nons ayokucu yrnepoga B NG, %;

Zer _posanre, ems.
Ycnosus rpagymposkn. TemnepaTypa rasoxpomatorpaduyeckoin konoHkm 150 °C, pacxon

rasa-Hocutens (renus) - 30 cM3/MuH. Tok NUTaHWS OeTeKTopa 1 YyBCTBUTENbHOCTb
permctparopa ycTaHaBAMBatoT ONbITHLIM MyTEM B 3aBUCUMOCTM OT TUNa xpomartorpaaga.

[ pafyvpoBKy NPOBEPSIOT OAUH pPas B MecsL, UCMONb3ys ra3oBylo CMECb ABYOKUCK yriepoga c
a30TOM C YCTaHOB/IEHHOW 06 bEeMHO fonei aAByokucy yrnepona okono 0,5%.

3. MNpoBeneHne aHanmsa

XpomaTorpady NoAKIOHa0T K CETU 1 BIBOASAT HA HOPMASIbHbIA PEXUM.

KoHLEeHTpaTop NpMCoeanHSIOT K NepekoyatolleMy KpaHy xpoMaTorpada 1 npoaysatroT He
MeHee 4eM OecsaATMKpaTHbIM 06 beMoM renusi. OqHOBPEMEHHO YCTaHaBIMBaloT pacxon

aHanu3npyemoro rasa okono 300 cM3/MUH MO NOKa3aHWAM NEHHOro Pacxo4oMepa.

MoMewatoT KoHUeHTpaTop B cocyn btoapa ¢ XULKUM KUCIopoAoM. Yepes 3 MUH HanpaBnsioT
B KOHLIGHTPAT aHaN13MpyeMbilil raa u nponyckaioT oT 3 1o 5 M3 rasa B 3aBUCUMMOCTY OT
n3mepsieMoii 06 beMHol gonu Asyokucuy yrnepona. O6bem npobbl M3MEPSAIOT Mo NokasaHusIM
rasoBOro cyeTymka.

3akoHunB 0T60p NPO6LI, NPOAYBAIOT OXNAXAEHHbIA KOHLEHTPATOP FeNIMeM B TeYeHUe 1-2 MUH,
3aTeM 3ameHsIoT cocy Ilbtoapa ¢ Xnaokmum KNCNopoaoM COCYA0M C BOOOM, HarpeTon 0o 25-30
°C, 1 3an1cbiBaloT XxpoMaTorpammy aecopbupoBaHHOl ABYOKMCHK yrnepoaa. Temnepatypa
rasoxpomaTorpadunyeckoil KONOHKW, pacxoh rasa-HocuTens (renns) n ToK NUTaHns geTektopa
LONXHbI ObITb MAEHTUYHBLI NPUHATBIM NPY FrpagympoBke npubopa. dunanasoH wkanb
peructpartopa BblbMpatoT TakuM, 4Tobbl MUK ABYOKMCK yrnepoaa bbin MakcMasnbHbIM B
npegenax ouarpamMmMHo NeHTbl perucTpartopa.

4. ObpaboTKka pe3ynbTaToB

Mo BbICOTE NUKA ABYOKUCHK Yriepoaa, NpuseaeHHOM K YyBCTBUTENbHOCTM pernctpartopa M1,
onpenensitoT No rpagynpoBOYHOMY rpachmky 06 beM ABYOKUCK yrnepoaa B npobe aproHa u
BbIYMCIAIOT 06'bEMHYIO 0110 ABYOKUCK yriepoaa (< ) B npoueHTax no cpopmyne

_ #1100
=

X

rae "1 - 06bem [BYOKUCY yrnepoaa B Npobe aproHa rno rpanyvpoBoYHOMY rpadouky, cmS;

¥ - 061em npobbl aprona, cmS.



3a pesynbTaT aHanua3a NpMHUMatloT cpefHee apngoMeTnyeckoe AByx napannenbHbiX
onpeneneHnin, 0onyckaeMble PpacxoX4eHns Mexay KOTOpbIMM HE O0/XHbI npesblwaTtbh 15%
OTHOCUTENIbHO CPELHEro pe3ynbTaTta onpeneneHHOn BENNYMNHbBI NPY 00BEPUTENbHOW
BEPOSATHOCTU, paBHomn 0,95.

b. OnpeneneHne 06 bEMHON A0/IM CYMMbl YT 1€poacoaep Kalllnx
COEONHEHWN C NMpeaBapuTeNbHbIM FMOPUPOBAHNEM OKUCU U ABYOKNCH
yrnepoga

1. AnnapaTypa, MaTepuasbl N PeaKTUBbI

Xpomatorpad ¢ nnamMmeHHO-MOHN3aLMOHHBIM 4eTEKTOPOM, C TOPOrOM YyBCTBUTENbHOCTM MO
nponany He Bbiwe 2,5-10°8 mr/c.

PeakTop-Tpybka 13 Hepxasetowwer ctani agmamMmeTpom ot 3 1o 5 MM, anmHoi 100-300 Mm,
HanoNHeHHas KaTanm3aTopoM, NMOMELLEeHHas B NeYyb, pacCYMTaHHyIO Ha Harpes A0
Temnepatypsbl 500 °C.

BcnomoraTenbHoe o6opynoBaHue Ans xpoMatorpacouyeckoro aHanmaa no n.i.

AproH razoobpasHblii 10 HACTOSIWEMY CTaHaapTy, AOMNONHUTENIbHO OYULWEHHbI OT
yrneponcoaepxalimx coeanHeHnin o o6 bemHoin nonn He 6onee 0,0001%.

Booopona TexHuyeckmin no FOCT 3022 mapkn A nnu B, Bbicwero copTa, LOMNONHUTENBHO
OYMLLEHHBIN OT YyrnepoacoaepXalumx coeAnHeHnn 0o o6 bemMHon nonn He 6onee 0,0001%.

Bosnyx cxatbii no FOCT 17433, knacc 3arpsa3HEHHOCTM He Bblle 2-r0.
MeTaH razoobpasHbliii YUCTbIN ¢ 06 bEMHO fONei OCHOBHOrO BewecTBa He MeHee 99,6%.
Hukenb () asoTHOKMCbIN 6-BoAHbIN N0 TOCT 4055.

Cunukarenb TexHmyeckuin menkonopuctoii no FOCT 3956, gopakums ¢ paamepom yactumy, 0,5-1
MM.

CMeCH NMoBepOYHble rasoBble ¢ 06 EMHON fonel MeTaHa B Bo3ayxe 2,5 MaH ' n 7,5 mnn! -CO
N 3896-87; 10 man' - TCO N 3897-87 no Mocpeectpy.

CMecb NoBepoyHas rasosas ¢ 06beMHO fonel AByokucy yrnepoaa B azote 50 MaH ' -TCON
3746-87 no ['ocpeecTpy.

2. MoaroToBKa K aHanusy

2.1. YcTtaHaBnmBaloT B XxpomaTorpade rasoxpomMartorpagmyeckyto KOIOHKY (AnnHoi He 6onee
1 M), He 3anoIHEHHYI0 aaCcopPOEHTOM.

KaTtannsatop ons HanonHeHWs peakTopa rotoesT cnenyrowmm obpasom. BeicywmsatoT
cunukarens npu 150-180 °C B TeyYeHMe 4 4 B CyLWINIbHOM LKAy, NnoMewarT B oapdopoByo
Yallky 1 3a1MBalOT PacTBOPOM a30THOKUCOro HUKens na pacyeta: Ha 20 r cunukarens okono

M 6H, O

10T (O3, 2~ pacTBopeHHOro B Bofe. Cunukaresb A0MXeH BbiTb MOMHOCTbIO
NorpyXeH B pacteop. M136biTok pacTsoputens Boinapusatot. Maccy npokanumsatot npu 600-800
°C [0 npekpaleHns BblAeNeHnst OKUCNOB a30Ta, 3aTeM 0XNaXaatoT, HAMOHAIOT peakTop,



NPUCOEOMHSAIOT ero K xpoMatorpadgy u BOCCTaHaBNMBAKT OKUCb HUKENS A0 METaNnNn4yeckoro
HVUKEens B Toke Bogopona (pacxon 60 cM3/MuH) npm 400-500 °C B TeueHMe 4 u.

AKTWBHOCTb KaTanuaaTtopa NpoBepsioT C NOMOLLbH NOBEPOYHO ra3oBoin CMECU ABYOKUCK
yrnepona B aproHe.

B peakTope, npucoegMHEHHOM C MOMOLLLIO TPOMHMKA K ra3oxpomMaTorpadonyeckonr KonoHke (Ha
BbIXOZe rasa), AByOoKMCb yrnepoaa ruopupyetcs sogopoaom npu 450-500 °C go metaHa. MNuk
MeTaHa oukcupyeTcsa nNnaMeHHO-MOHN3aUNOHHbIM eTEKTOPOM. [10 BbICOTE NMKa MeTaHa
onpenensitoT 06’ beMHy0 OO0 OBYOKMCHK Yrnepoaa U CpaBHMBAKOT €€ C HOMUHASbHbIM
cofepXaHneM OByokucu yrnepona B cmecu. Llonyckaemoe pacxoxneHne pesynbtaTos - He
6onee 5%.

JononHutenbHas ouncTka BOOOPOOA B ABYX KOJIOHKAX, nepBas N3 KOTOPbIX HANO/THEHA
AHT'MOPOHOM, BTOpPAs - BbICyWEHHbIM N NpoKaneHHbIM CUHTETUYECKUM LIEOJTIUTOM. BTOpaﬂ
KOJIOHKa oxnaxmgaetTcda Xnokmm a3oTOM.

JononHntenbHas o4ncTka aproHa okucbto meau npu 700-750 °C ¢ nocnenyowmm yaaneHnem
BNnarv v gByokucu yrnepona B AByX KOJIOHKax, nepsas N3 KOTOPbIX HAMOJIHEHA aHr MOPOHOM,
BTOpas - CUHTETUYECKMM LLeONNTOM

2.2. ['pagynposka xpomartorpada

"pagynpoBKy XpoMaTorpadgoniyecKkoin ycTaHoBKM (4epT.3) NPOBOAAT METOOOM abCONOTHOM
rpasyvpoBKU, NCNONb3YS AN 3TOr0 rpagynpoBoyHble cMecu. o xpomaTorpamMmmam
rpafyvpoOBOYHbIX CMECEN CTPOSAT rPafyMpPOBOYHbIN rPadoukK 3aBUCUMOCTM BbICOThI MNKA METaHa,
NpVBEOEHHON K YyBCTBUTENbHOCTY peructpatopa M1, B MunnmMeTtpax, oT 06’-beMHO nonu
MeTaHa B NpOoLEHTax.

YepT.3. XpomaTtorpadguyeckas yctaHoBka
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1 - 6annoH ¢ aHann3npyeMbiM ra3om; 2 - 6ansioH ¢ ra3oM-HOCUTENEM (a30TOM, aproOHOM MK
BOLOPOLOM);

3 - penykTop 6annoHa; 4 - BEHTUNb TOHKOI PerynmpoBku; 5 - posaTop; 6 - peakTop; 7 -
LLeTEKTOP NNaMeHHO-MOHN3ALNOHHbIN; 8 - N3MepUTENbHBbIR Nprbop

YepT.3

[ panyvpoBKy NpoBEPSAOT OAUH pa3 B 3 MecC.



Ycnosus rpaayvpoBkiu. Pacxon raza-Hocutens aproHa 60-70 cm3/mMuH, Bogopoaa 30-40
cM3/MuH, Bo3ayxa 150-200 cM3/MuH, 1033 rpaaypoBoYHOi cMeck 1-2 cM3. YyBCTBUTENBHOCTD
pernctparopa yCTaHaBnnBalT OMblTHbIM MYTEM B 3aBUCMMOCTW OT COCTaBa rpafyvnpoBOYHOM
cMecu 1 Tuna xpomarorpada.

3. MpoBeaeHne aHanu3a

3.1. Mpoby aHannsmpyemMoro rasa BBOAAT B XpoMaTorpadg ¢ noMolbto gosaTtopa. Temnepatypa
peakTopa, pacxof rasa-HocuTens, BOAOPOAA M BO3ayxXa, 1032 aHaM3NPyemMoro rasa AoNXHbl
6bITb UAEHTUYHbI MPUHSTLIM NPY FpanynpoBke npubopa.

YyBCTBMTENBHOCTb perncrTparopa BblbmpatoT Takom, 4Tobbl MK onpenensemoin npuMmecu bbin
MakCVManbHbIM B NpeAenax anarpamMmMHoOA NeHTbl peructparopa.

4. ObpaboTKa pe3ynbTaToB

4.1. O6'beMHasa fLoNs CyMMbl YrneponcofepXalmx CoeAnHeHnin B nepecyeTe Ha CO, (X5 )B

npoueHTax paBHa 06 bEMHOW f0/1e MeTaHa, NPUCYTCTBYHOWEro B aHanM3MpyemMoM rase u
obpasytowerocs Npv ruapupoBaHMM OKNCK 1 ABYOKMUCK Yrnepoaa, KoTopyto onpeaensioT no
rpagyvpoBOYHOMY rpadouky Mo BbICOTE NMKa MeTaHa, NpuBeAEeHHON K YyBCTBUTENbHOCTH
pernctpatopa M1.

3a pesynbTaT aHanua3a NpMHUMaloT CpefHee apnugoMeTnyeckoe AByx napannenbHbiX
onpeneneHni, 4onyckaeMble PacxoX4eHNS MEX Y KOTOPbIMU HE AONXHbI NpeBblwaTtb 15%
OTHOCUTESNIbHO CpeHero pesynbraTta onpenensieMon BEIMYNHbI NPU 4OBEPUTENBHOM
BeposaTHOCTM 0,95.
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