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HacTtosiwwmii ctTaHgapT pacnpocTpaHsaeTcst Ha ra3oobpasHblii U XUOKWA a30T, NoNy4YyaeMblii U3
aTMOCEPHOro Bo3ayxa crnocoboM HU3KOTEMNEPATYPHON PEKTU MKaLMN.

[a3006pasHbiii a30T NpeaHa3HayaeTcs ANs CO30aHUS MHePTHOM aTMOCepbl Npu
NPOV3BOACTBE, XPaHEHWUN 1 TPAHCTIOPTUPOBAHMMN NErko OKMCNSIEMbIX NPOAYKTOB, NpW
BbICOKOTEMMNEPATYPHbIX NpoLeccax 06paboTku MeTannos, He B3avMOLENCTBYIOWMX C a30TOM,
ONSi KOHCEPBALMM 3aMKHY TbIX MeTann4eckmx CocyqoB 1 TpybonpoBo4OB 1 APYruX Leneil.

Xwnoknin a3oT UCNonb3yeTcs Kak xnajareHT, a Takxe (nocne rasngoukaummn) onsg uenewm,
yKasaHHbIX Bbllle Ans ra3006pasHoro asora.

Fa30006pasHbIi a30T - UHEPTHbIV ra3 6e3 uBeTa 1 3anaxa nNnoTHoCcTbo 1,25046 Kr/m3 npn 0 °C
v nasnenun 101,3 kMa. YoenbHbii 06bem razoobpasHoro asota paseH 860,4 am3/kr npu
nasnenumn okono 10° Ma n Temnepatype 290 K.

Xwnpokuin a30T - 6ecuBeTHas XuakocTb, 6e3 3anaxa ¢ Temneparypoi kunexus 77,35 K npwu

nasneHun 101,3 klMa n yaenbHbiM 06 bemom 1,239 am3/kr npu Temnepartype 77,35 K n
nasneHun 101,3 kla.

CtaHpapTt cooTBETCTBYET MexXayHapoaHoMy ctaHaapTy MCO 2435-73 B 4acTu TEXHMYECKOTO
razoobpasHoro asorta, npefHa3Ha4YeHHOro ANst TEXHUYECKMX CUCTEM caMoneTa, no
conepxkaHuio asoTa, Kucnopoaa, BoAsaHbIX napos, Macna.

dopmyna: N.

MonekynsapHasa macca (no MexayHapo4HbIM aTOMHbIM Maccam 1985 r.) - 28,016.

1. TexHn4eckune TpeboBaHms

1.1. Mo p13NKO-XMMMYECKUM NOoKa3aTeNsiM razoobpasHblii U XUOKUA a30T LOSIKEH
COOTBETCTBOBATb HOPMaM, ykasaHHbIM B Tabn.1.

Tabnuuya 1



HaKMMeHoBaHWe NoKa3aTens

Hopma ona mapku razoofpasHoro W KWaKoro ajoTa

YIMepPoACOAEPKALLMX
COEAWHEHUIA B MEpECYETE Ha

CH 4. %, He Donee

OCODOM YUCTOThI NOBLILLEHHOK TEXHHUYECKOTD
YMCTOTh
1-1 2-1 1- 2-1 1-1 2-1
copT copT copT copT copT copT
1. OGbemMHaA gonAa a3ioTa, %, | 99,999 | 99,996 | 99,99 99,95 99,6 99.0
HEe MeHEee
2. COBbemHan gona | 0.0005 | 0,001 0.001 0.05 0.4 1.0
Kucnopofa, %, He Gonee
3. OBbemHaa gonA sogAadoro | 0.0007 | 0.0007 | 00015 | 0,004 0,009 | Bblioep-
napa B rasoobpa3HOM a30Te, HHBaET
%, HE Gonee MCMbITa-
HWe no
n.3.6
4. CopepaHwe macna B He BblaepXMBAET UCNBITAHWE NO N.3.7
rasoobpa3HoM aszoTe onpefenseTca
5. CopepxaHue Macna, BblaepXMBaET MCNBITAHWE NO N.3.8
MEXAHWMYECKMY MPUMECER W
BNaryu B XWAKOM a30Te
6. O0bemHaA JonA Bogopona, | 0,0002 0,001 He HOpMUpPYETCA
%, He Oonee
7. OGbemHaa pona cymmel | 0,0003 0,001 To e

MNprmMeyaHms:

1. Mokasartenb no noanyHkTy 1 Tabnuubl BKIOYAET NPUMECH NHEPTHBIX ra30B (aproH, HEOH,

renvn).

2. Mo cornacoBaHuio ¢ NoTpebuTeneM B TEXHMYECKOM razaoobpasHom asoTe 1-ro copTa,




TpaHcnopTMpyeMoM no Tpybonposoay, aonyckaetcs o6 bemMHas [ons BoAsiHOro napa 6onee
0,009%.

3. [lonyckaeTcs yMeHblieHne KonnyecTsa Xuakoro a3ota BCneaCcTBME ero ucrnapeHus npu
TPaHCNOPTMPOBaAHUN 1 XpaHeHMn He Bonee yeM Ha 10%.

4. "a3006pasHblii TEXHWYECKUIA @30T, NpefHa3HaYeHHbIn 418 aBuauum, cneayeT BbinyckaTb C
ob6bemHon nonen BoasiHoro napa He 6onee 0,003%. [1ns ocTanbHbIX NokasaTenein HopMmbl
LONXHbI ObITb HE HMXE COOTBETCTBYIOLWMX HOPM 4N TEXHNYECKOro a3oTa 2-ro copTa.

5. Ha Bo3gyxopasnenutenbHbiX ycTaHoBkax HU3koro gasnexHns Kt-12, K1K-35, Kt-5 v gp. n Ha
yctaHoBke KT-3600 paspeluaetcst nony4atb XUIOKUA TEXHNYECKNIA a30T C 06 beMHOI Aonei
asorta He meHee 97,0%.

1.2. Koabl OKI1 TexHn4Yeckoro ra3oobpas3Horo 1 Xnokoro asoTa, a Takxe rasoobpasHoro u
XNIOKOro a3oTa 0coboit YNCTOTbI NpuBeAeHbl B Tabn.1a.

Tabnuuya 1la



HanmeHoBaHWE NpoayKTa Kog OKN
A30T rasoobpasHbIi TEXHWHECKMA KOMNPUMKWPOBAHHBIN: 211412 0100
nepesid COpT 21 1412 0130
BTOPOW COPT 21 1412 0140
A30T rasoo0pasHbIi TEXHWYECKMA HEeCKATLIA: 21 1412 0300
nepsblA COpT 21 1412 0330
BTOPOW COPT 21 1412 0340
A30T KUAKMA TEXHUYECKNI: 211412 0200
NepebId CopT 21 1412 0230
BTOPOW cOpT 21 1412 0240
A30T rasoo0pasHblil oCco00R YMCTOTLI 21 1412 0400
nepebId COpT 21 1412 0430
BTOPOW COpT 21 1412 0440
A30T HMUOKWIA OCOD0N YUCTOThI 21 1412 0500
nepebifi COpT 21 1412 0530




BTOPOWR COpT 21 1412 0540
A30T ra3oobpa3HbIi NOBLILWEHHON YUCTOThI: 211412 0700
nepesid COpT 21 1412 0730
BTOPOW COPT 211412 0740
A30T MUAKWA NOBRILLEHHOA YMCTOTHI: 21 1412 0800
nepsblA COpT 21 1412 0830
BTOPOW COPT 21 1412 0840

2. [NpaBnna npmnemMkun

2.1.'a3006pasHbIi 1 XMOKWIA @30T NPUHUMAIOT napTuamu. [NapTnein cuntaT 0OHOPOLHbIA MO
CBOWM KaQ4eCTBEHHbIM NoKa3aTensM a3oT O4HON CMEHHOW BbIPabOTKM, CONPOBOXAAEMbIN
0OHVM OOKYMEHTOM O KayecTBe, Npu 3TOM Npu NepeBo3ke a3oTa B uucTepHax unm
aBTOpeunnmMeHTax 3a napTuio NPUHUMAKOT KaX 4y LNCTEPHY NN aBTOPELINMNEHT.

MapTurei razoobpasHoOro azota, TpaHCNopTMpyemMoro no Tpybonposoay, cuntaroTt nioboe
KONMYECTBO a30Ta, HaNpaBnsemMoro NoTpebuTento B TeyeHne 24 \.

Kaxnas naptunsa ra3006pa3Horo N XNOKOro a3ota OoJj>kKHa conposBoXxXnatbCd JOKYMEHTOM O
KayecTtBe, cooepXalwum cneayroume naHHble:

HauMeHoBaHWe NPeanPUSATUS-U3rOTOBUTENSA U ero TOBapHbI 3HaK;
HauMeHOBaHWe 1 COPT NPOLYKTa;

HOMep napTuu;

LaTy U3roTOBNEHMS;

06beM razoobpasHoro asota B KybrM4eckmnx MeTpax, Maccy Xnaokoro asota B TOHHax Uan
Kunorpammax (BblYMCIEHHbIE B COOTBETCTBUN C NMPUNOXEHNEM 2);

pe3ynbTaTtbl NPOBEAEHHbIX aHaNN30B U NOATBEPXAEHNE O COOTBETCTBMM NPOayKTa
TpeboBaHUSIM HACTOSAWErO CTaHAapTa;

00603HaYeHNe HaCTOSWEro CTaHaapTa;
HOMEp UMCTEPHbl XNOKOro asoTa.

2.2. 1ns npoBepKM N3roToBUTENEM KayecTBa razoobpasHoro asoTa, TpaHCNopTUPyemMoro B



b6annoHax, otbupatT 2% 6annoHoB oT naptum oo 200 6annoHoB 1 NATb 6anNoOHOB OT NAPTUN
6onee 200 6annoHOB.

2.3. [1ng npoBepkn N3roTOBUTENEM KA4eCTBa XNAKOro azota npoby oTéuparoT oT Kaxx oo
TPaHCMOPTHOW LMCTEPHbI HOMUHANIbHOW BMeCTUMOCTbIo 10 m3 1 6onee. [Mpw HanonHeHuu
LUMCTEPH MEHbLIE BMECTUMOCTbIO N cocynoB Lbtoapa npoby oTbupatoT U3 cTtaumoHapHowm
€MKOCTW [0 HarnoMIHEHUS NapTuUM UNK U3 pasaennTenbHOro annapara 4o v Nocne HanoIHEHUS
napTuu.

O61beM Npobbl XMOKOro a30Ta He AOMXEH 6biTb MeHee 2,5 AMS.

2.4. 1ns npoBepku NnoTpebutenem kayectsa razaoobpasHoro azota otéuparoT 2% 6annoHoB oT
napTun, HoO He MeHee AByx 6annoHoB Npu NnapTum meHee 100 6anNOHOB.

Ins npoBepky NoTpebuTenem kayecTsa XnLKOro a3ota npoby oTéupatoT 0T Kax oM
TpaHcrnopTHOW unctepHbl nnn 10% eanHUL NpoayKLUNA.

2.5. [1ns npoBepku M3roToBUTENEM U NOTPEOUTENEM KayecTBa razoobpasHoro asoTa,
TPaHCNOPTUPYEMOro B aBTOPELMMMEHTAX, NPOOY 0TOMPatoT OT KaX40ro aBTopeumnmeHTa.

2.6. [1ns npoBepKu N3rotoBmTeNEM 1 notTpebrntenem kayecTasa rasoobpasHoro asora,
TpaHCcnopTMpyeMoro no Tpybonposoay, Npoby oTbunpaloT He MeHee 04HOro pasa 3a 24 u.

2.7. Tpy nonyyYeHUn Hey[OBNETBOPUTENbHbIX PE3YNbTAaTOB aHann3a ra3oobpasHoro nnm
XMOKOro asota xoTs 6bl N0 OAHOMY 13 NokKasaTteneit 4ONXHa NPOBOAUTLCS NOBTOPHAS
npoBepKa Ha yABOEHHOW BbIOOPKE 1v yABOEHHOM 06 beme Npob OT TOW Xe napTuw.

Pe3ynbTaTbl MOBTOPHbIX aHANN30B PacnpPOCTPaHSAOTCSA Ha BCIO MapTUIO.

3. MeToabl aHanu3a

3.1. MeToabl oTbopa npob

3.1.1. Mpoby razoobpasHoro aszota 13 6annoHOB MK aBTOPELMNUEHTa OTOMPAtOT Npu
nasneHuu (14,7+0,5) MMa [(150+5) krc/em?] nnw (19,6+1,0) MMa [(200+10) kre/cm?].

Mpoby razoobpasHoro azota na 6annoHa, aBTopeunnmeHTa unm Tpybonposona otbupatoT
HenocpeCTBEHHO B Npubop ans aHanmaa. CoeamHuTenbHble Tpy6kn oT Mecta oTbopa npobbl
10 Npubopa AoNXHbl 6bITb NPOAYTHl HE MEHEE YeM AecATUKPATHBIM 06 EMOM aHaNN3NPyeMOro
asorTa.

Mpoby razoobpasHoro asota u3 Tpybonposona 0TOMpPaOT C NOMOLLLHO Fra300TOOPHO TPYOKM
N3 Hep>XaBelLei CTanu Nnn Opyroro KOPPO3MOHHO-CTOMKOro Matepmana ¢ BHyTPEHHUM
InaMeTpoM He MeHee 5 MM, BBeeHHoW B Tpybonposon Ha rnybuHy 1/3 ero guametpa.

Mpoby razoobpasHoro azota Ans onpeneneHns o6 beMHom 40NN BOASHBIX NapoB 0TOupatoT
yepes TpyOKy N3 HEp>KaBeloLWel cTanu, NpeaBapuTeNibHO BbICYLLEHHYIO B CYLWIMIbHOM WKady.

3.1.2. Mpoby xnakoro azota 0T6MpPALOT B yCTAHOBKY (4epT.1), KOTOpas BKAOYAET KPUOTrEHHbIN
cocyn Tmna CK-6, paccunTtaHHblin Ha gasnexHune 0,03 Mlla (0,3 KFC/CM2), C KPbILIKOWN,

cHabxeHHoW aByMs Tpybkamu, o4Ha N3 KOTOPbIX OXOAUT [0 AHA cocyna, BTopas - KopoTkas,
3aKkpbiTa 3aXMMOM, U 3MEEBVKOBbI NCMAPUTENb, N3roTOBNEHHbI N3 TPYOKUN N3 HepXaBetowwel



ctanu gnnHon 500 MM C BHYTPEHHUM AnameTpom 1,5 MM, MOrpy>XeHHbl B COCy L C BOAOWN, NN
HenocpencTBEHHO B Npubop Ans aHanuaa Yyepes ncnaputens. Micnaputenb NpucoeanHsIoT K
OTKPbITOMY BEHTU/IO EMKOCTU C XUOKUM a30TOM MOC/IE NOSB/IEHNS B HEM Kanesb Xuakoro
asora.

!
Kfaansuyge
MMM-ML

D Xuai
OXNTIOM

1 - pe3anHoBas Tpybka Cc 3aXUMoM; 2 - MeaHas Tpybka 6x1 MM; 3 - Kpblwka; 4 - pe3nHoBas
Tpybka; 5 - npoknaaka; 6 - ucnaputeno; 7 - Tpybka n3 Hepxasetowen ctanu 3x0,7 mm; 8 -
KPUOTreHHbIN cocyn; 9 - cocyn C BOAOW

YepT.1

Mepen 0T60POM NPO6bI KPUOFeHHbIM COCYA OXNaxXaaloT He6oNbWUM KonmnyecTeoM (50-100 cm3)
aHanM3npyemoro NpoaykTta. Hemcnapmelwmninicst octaTtok XUAaKOCTW BbIIMBAKOT U3 cocyaa U
cpasy BnmBatoT B HEro npoby Xnaokoro asoTta, 3ano/iHsAs cocyn NpuMepHo Ha 1/2 o6bema.

[Mpw OTKPBLITOM 3aXUMeE 3aKPbIBAKOT KPUOTEHHbIA COCY L KPbIWKOW U NPUCOEANHSAIOT K HEMY
ncnapuTenb, NOrpyXXeHHbI B cocyn ¢ HarpeTtol Bogoi (50-60) °C. KopoTkyto Tpybky
NpucoeanHSIOT K 6annoHy ¢ ra3oobpasHbIiM a30TOM, OTKPbITUEM PeaYyKLUMOHHOMO BEHTUNS
KOTOPOro PerynmpyroT CKOPOCTb NOCTYNNEHNS XUAKOro a3ota B ucnapuTtenb.

Mpoby Xnakoro azoTta Ans onpeaeneHns CoaepXaHms MexaHn4yeckux npuMecein, Bnarv n
Macna oTéMpaloT B CTEK/SIHHYIO KONBY BMecTUMOCTbo 1000 cmS.

3.2. OnpepeneHne obbeMHOM 0N a30Ta

O6beMHyI0 00N a30Ta (< ) B NPOLEHTAX BbIYUCAAIOT MO pasHocTy mexay 100 un
coepxaHumem npuMmecen

X=100-{X + Xy + X3+ X4,

roe A obbeMHas nons kucnopona, %;

3 - o6bemHas [OoNs BOASHOro napa, %;

43 _ o6bemnas [ons sogopona, %;

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



MpuMmeydaHwue. Mpwn onpeneneHun o6 bEMHO 00NN a3oTa B ra3006pa3HOM TEXHWYECKOM a30Te
1-ro copta 06 beMHyto 400 BOASHOrO Napa He y4YMTbiBatoT.

3.3. OnpeneneHne obbeMHOWM 00N KMcopona B konndecree 0o 0,5%
pen i poa A

O6beMHYI0 [ON0 KMCopoaa onpeaensioT KONopuMeTpUYeckM MeToA0M, OCHOBAHHbIM Ha
OKWCNEHNN OQHOBANEHTHOW MEAWN B ABYXBaNEHTHYO. [pn 3ToM 6ecLBeTHbI pacTBop
MeAHOaMMMaYyHOro KoMMiekca 04HOBaNeHTHOM MEAMN OKpaLMBAETCS B CUHWIA LBET.

3.3.1. Annapartypa, peakTuBbl 1 pacTBOpbI
Konba 1-1000-2 no FOCT 1770-74.

BiopeTtkn 6-2-1 n 6-2-5 no FOCT 29251-91.
MuneTka 2-1-10 no FOCT 29227-91 UAn Apyrux TMMNOB BMECTUMOCTbIO 10 cMP.
MuneTka 2-1-25 no FOCT 29227-91 UAK Apyrux TMMNOB BMECTUMOCTbIO 25 cMS.

MuneTka 1-1-2 no FOCT 29227-91 unu apyrux TUNoB BMECTUMOCTbIO 2 cM3,
Lnnnngp 1-250 no FOCT 1770-74.

Becbl nabopaTopHble 06Wwero HasHaveHmsl ¢ HanbonblwmM Npenenom B3sewmsanns 200 r 2-ro
Knacca TOYHOCTW.

Ammumak BogHbii no FOCT 3760-79, pacTeopbl C MaccoBom gonen 25 n 4%.
AMmoHuI xnopucTtbii no FOCT 3773-72.

AproH razoobpasHolii no FTOCT 10157-79.

A30T razoobpasHblii 0cob0oli YUCTOThI MO HACTOSIEMY CTaHOAPTY.

Boaa guctunnmposaHHasa no FTOCT 6709-72.

Kanuin noguctolii no FTOCT 4232-74, pacTBop ¢ MaccoBoi gonei 10%.
Kucnota ykcycHasa no FOCT 61-75, x.4., neasHas.

Kpaxman no FOCT 10163-76, pacteBop ¢ MaccoBoi nonemn 1%.

HaTtpwuin cepHoBaTUCTOKUCABIN (TUOCYNbdoaT HaTpus) 5-soaHbi no FOCT 27068-86, pacTeop
koHueHTpaunn® (Na, S, O3 -5H, 0)=0,05 monb/am3,

[MpoBonoka MegHas kpyrnas anektporexHnyeckasa tuna MM, onameTtpom 0,8-2,5 MM.
Menb ogHoxnopuctaa no FOCT 4164-79.
cMaska ans KpaHoB.

AMMMaYHbIN pacTBOpP OLHOX/TOPUCTOM MeaN, TOTOBAT U3 pacyeTa 12 r ogHoxnopucton menu, 36
[ XIOPUCTOro aMMOHKs, 145 cm3 pacTBopa aMMmaka ¢ MaccoBoit fonein 25% Ha 1000 cm3 BoAb.
PacTtBop rotoBaT B 6y ThbiNN BMECTUMOCTbIO 5-10 J1M3, 3anofIHeHHOW cnupansiMm N3 MegHowm



npoBonokn. B 6yTbinb HanvMBeatoT BOL4Y M PacTBOP aMMmaka, 3aTeM BHOCAT HABECKM XJIOPUCTOrO
aMMOHUSI U 0HOXNOPUCTOM Mean. By Tbinb 3akpbiBatoT NPOOKON C ABYMSt OTBOAHbLIMU TpybKamu,
04Ha 13 KOTOPbIX OXOANT A0 AHA ByTbinu, BTOpas - KOpoTKas, He MorpyXXeHa B pacTBop.

PacTtBop npoayBatoT Yepes ANNHHY TPYyOKYy aproHOM MM a30TOM 0COO0I YNCTOTbI A0 NOJSTHOrO
pacTBopeHusi coneii n obecuseymBaHns pacteopa. locne aToro pacTeop 3awmwaT oT
LOCTyna Bo34yxa C NOMOLbIO PE3VHOBOW Kamepbl, 3aroIHEHHON MHEPTHBLIM ra3oM, UK
opyrumm cnocobamu.

Meab cepHokucnasa no FOCT 4165-78, 0,05 MOﬂb/,EI.MB, pacTBOP, FOTOBST ClieAyowWwmm 0bpasom:
12,484 r cBeXenepekpucTanin3oBaHHOM CEPHOKMICION Mean pacTBOPSIOT B BoAe B Konbe

BMeCTUMOCTbio 1000 cm3. [1ns npoBepku TUTPa NepeHocsT 25 cM3 NpUroToBNEHHOro pacTeopa

B KOHWYECKy!0 Konby, npubasnsioT 2-3 cM ykcycHoit kucnoTsl 1 10 cm3 pacteopa oauctoro
kanus. Boloenuslumincs non oTTUTPOBbLIBAIOT PACTBOPOM TUOCYIbdpaTta HaTpus; B KOHLE

TUTPOBaHUS (BnefHO-XenTas okpacka pacTeopa) NpubasnsioT 2-3 cM2 kpaxmana u TUTPYIoT 40
NCYE3HOBEHNSA CUHEN OKpacKu.

[MonpaBoYHbIN KOS PULMEHT (K1 ) NS pacTBopa CEPHOKUCION MEAN BbIYUCNSAIOT MO oopmyne

R

£
25

roe V1 - 06bem pacTeopa TMOCyNbthaTa HaTpUst KOHLEHTPaLMM TouHo 0,05 Monb/amS, cm3;

25 - 06'beM pacTBopa CEPHOKMCNON Meau, B3SThlin ONsS aHaNM3a, cmS.

O6pa3suoBble pacTBOPbI KONOPMMETPUYECKOW WKanbl FOTOBAT B Npobupkax (4epT.2). B kaxayto
NPO6UPKY HANMBAIOT PACTBOP CEPHOKUCON MEAN B KONMYECTBAX, yKasaHHbIx B Tabn.2, n 3atem

[0BOAAT 06'beM pacTeopa 40 25 cM pacTBOPOM aMMmaka ¢ MaccoBoit fonei 4%.
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YepT.2
Cpok rogHoCTM 06pa3LIoBbIX PACTBOPOB - LWECTb MECSLIEB.

Tabnwuua 2



Homep ofpa3lwosoro

OfGbeM pacTBOPA

OGbemM kMcnopoaa B npode,

pacTeopa CEPHOKMCNON MeaH COOTBETCTBYIOLWMWIA OKpacke

KOHLIEHTPALIMW TOYHO pacTsopa, cm
0,05 monb/gm3 , cm3

1 0.05 0.015

2 010 0.030

3 015 0.045

4 0.20 0,060

5 0,25 0,075

G 0.35 0105

T 0,45 0,135

2] 0,65 0,185

Q 0,85 0,255

10 1.00 0,300

11 1.20 0,360

12 1.40 0,420




13 1,60 0,480
14 1,80 0,540
15 2,00 0,600
16 2,40 0,720
17 2,80 0,840
18 3,20 0,960

Mpumeyarve. O6beM KNCIOPOLA, IKBUBANEHTHbIA 1 cM3 pacTBopa CepHOKMCION Meau
KOHLeHTpaLmm 0,05 monb/nm3, paBeH

LLOS 1208 233 — 0.300
1000 2 273 7 cm3npn20 °C m101,3 kMa (760 MM pT.CT.)

ECnu KOHLEHTPaLMs pacTBoOpa CEPHOKMCNON Mean He TouHo 0,05 Monb/aM3, To 3HaYeHNs,
npuseneHHble B rpadpax 3 1 6, yMHOXatT Ha KOS PULNEHT 5
3.3.2. Onucaxne npnbopa

YcTtaHoBka ons onpeaeneHns kucnopoaa (4ept.3) cocTouT U3 cocyna ans aHannsa, 6yTbinm co
CTEK/ISSHHbIM CUGDOHOM L1711 aMMaYHOro pacTBopa 04HOXNOPUCTOM Meaun 1 NPOBUPOK ¢
06pasLoBbIMM pacTBOpaMMm.

fosawenue xpawa 1

i i ar
& & 9
| - npoMbIBKA NOTrNIOTUTENBHBLIM PACTBOPOM KpaHa 1 KoOMMyHuKauwi; Il - BBog pactesopa B 06 beM
B; Il - kpaH 3akpbIT;



1 - KpaH ceprnoBuaHbIn; 2, 4, 6 - KpaHbl O4HOX040BbIE; 3 - COCYA ANA aHanu3a; S - CUGPOH; 7 -
Kamepa pe3nHoBasi, 3anofiIHeHHast MHePTHbLIM ra3oM; 8 - By TbiNb C NOrNOTUTENbHBLIM PACTBOPOM

YepT.3

Cocyn nns aHanuaa tuna CB-7631M (uepT.4) umeet asa ob6bema 4 n £ | pasneneHHble
[BYXXO0BbIM KPAHOM 2, CHabXEeHHbIM OTPOCTKOM O/151 NPUCOEANHEHNS K MECTY 0TOopa npobbl,
N O4HOXOA0BBIM KPaHOM 1 NS BBEEHWS B COCYA NOrNOTUTENBHOMO pacTeopa. BMmectumocTtb

ob6bema 4 o1 100 go 5000 cm3; BMecTMMOCTb 06bema & okono 25 cmS.

flonomenua xpana 2

i

| - coeauHenue cocyna < ¢ atmocdpepoir; Il - kpan 3akpbiT; Il - coeanHerne cocyna < ¢
cocynom 5 ;1 - oqHOX0O0BOW KpaH;

2 - IBYXX0O0BOW KpaH
YepT. 4

Cocyn 3 (4epT.3) MMeeT ceprnoBUIHbIN KpaH 1 ONs BBEAEHUS MOr N0TUTENbHOro pacTeopa B
o06bem £ nkpaH 2 nns npucoeanHeHUs Kk MecTy ot6opa npobbl. O6bembl 4 u 5 coennHeHbl
TpybKOI HeDONbIIOro AnamMeTpa C KPYyroBoii METKOM, OrpaHnyMBatoLWein BMeCTUMOCTb o6 bema

E okono 25 cm3.

BmectumocTb o6bema 4 nns cocynos BCex TUNOB ONPeaensioT ¢ NorpelHocTbio He Gonee 0,1
cM3 no 06'beMy Bofbl UNK ee Macce.

B 3aBMcUMOCTM OT 06 bEMHOIA AONIN KUCTIOPOAA B aHANN3MPYyeMOM a30Te UCMONb3Y0T Cocyabl
BMECTVMOCTbIO:

okono 100 cm® - Ans rasoo6pasHOro 1 XWAKOro a3oTa ¢ 06beMHoN foneii kucnopona no 0,5%;

He MeHee 1000 cm3 - onsi rasoobpasHoro asoTa ¢ 06bEMHoN fgoneit kucnopoda 4o 0,005%;



He MeHee 5000 cm? - o1t ra3006pasHOro U XUAKOro a3oTa ¢ 06 beMHOI fONe KUCNopoaa A0
0,001%.

3.3.3. [lpoBeneHune aHannaa

KpaHbl 1 1 2 0TKpbIBAIOT Y MPUCOEANHSIIOT COCYA ANS aHanv3a K MecTy otTbopa npobbi.
MponyBaloT COCyll HE MEHEE YEM AECATUKPATHLIM 06 EMOM aHaNM3NPyeMOro rasa.

YMeHbLWMB NOTOK rasa, 3akpbiBatoT KpaH 1, 3aTeM KpaH 2 1 0TCOeANHSAIOT Cocy OT MecTa
oT6opa npobbi.

JaBneHve rasa B COCyLie BbipaBHMBAIOT C aTMOCHEPHBIM ObICTPBIM MOBOPOTOM KpaHa 2, KOHYUK
KOTOPOro npefBapuTenbHO norpyxatoT B Boay. OTMevatoT 6apoMeTpuyeckoe naBneHne v
TemnepaTypy NOMeLLEHUS.

3anonHaoT 06bemM £ yepes kpaH 1 pacTBOPOM OOHOXNOPUCTON Meau, NPenBapuTENbHO
cnunBas 13 cudpoHa NepByto NOPLMIO pacTBopa. 3aKkpbiBatoT KpaH 1.

Moa6upatoT 06pasLoBbIi PACTBOP PaBHOM OKPACKM C OKPACKOW pacTeBopa B o6beme & .

PacTBop 04HOXNIOPUCTON Meau nepenmeatoT B 06beM < . SHepruyHo BCTPAXMBAIOT COCY [ A0
MOJ/IHOIO MOT NOLWEHUSt PaCTBOPOM KMCIOpoAa U3 aHann3npyeMoro rasa.

Bosspaualot pacteop B 06bem £ 1 noabupatoT 06pasLoBbIii pacTBOP PaBHOW OKPACKM C
oKpackoii pacteopa B o6beme 5 .

3.3.4. ObpaboTka pe3ynLTaTos

O6beMHyIo 0Nt KUcnopoaa (‘Ef1 ) B NMpOLEHTax BblYMCASIOT Mo doopMyne

Fo =50 100
X1=(3 2)
[

I

roe V2 - o6bem Kucnopona, CooTBeTCTBYIOWMIA BbIOpaHHOMY 06pa3LIOoBOMY pacTBOpPY A0

MOr NOLWEHUS KUCNopoaa, CM3;

3 o6bem Kucnopona, CooTBETCTBYHOWMIA BbibpaHHOMY 06pa3L0BOMY pacTBOpY Nocne

MOr NOLWEHUS KUCNOPOAa, CMS;

i - 06pem rasa, B3SThiit ANS aHanM3a, cM3, npuseAeHHbIn k 20 °C 1 101,3 kMa no dopmyne

v, =V Ky
roe ¥ - o6beM rasa, B3siThiit 4N aHANN3a, PaBHbIi BMECTUMOCTU 06bema, A, cMS;

K2 . KOagp ounumMeHT ans npmeeneHus obbvema cyxoro rasa k 20 °C n 101,3 klMa, ykasaHHbIl B
Tabn.3.

Tabnuua 3



TemnepaTypa, °C MNokazaHua GapomeTpa, kla (MM pT.CcT.)
933 94 6 95,0 ar.2 88,2 1000 [ 1013 | 1026
(700) | (710) | (720) | (730) | (740) | (750) | (760) | (770)
KoapuumeHT &5

10 0,953 | 0,967 ( 0980 (0,933 | 1,007 | 1,021 | 1,035 | 1.049
12 0,946 | 0,960 ( 0,974 [ 0,985 | 1,000 | 1,014 | 1,028 | 1,042
14 0,940 | 0,954 ( 0967 (0979 | 08993 | 1,007 | 1,021 | 1.035
16 0,934 | 0,947 ( 0960 (0,972 | 0,886 | 1,000 | 1,014 | 1,028
18 0,927 | 0,940 ( 0954 (0966 | 0,979 | 0,993 | 1,007 | 1.021
20 0,921 | 0,934 ( 0947 (0959 | 0,973 | 0,987 | 1,000 | 1.014
22 0,915 | 0,928 | 0,941 [ 0,952 | 0,866 | 0,980 | 0,993 | 1,007
24 0908 | 0,921 ( 0934 (0946 | 0960 | 0,973 | 0,986 | 1.000
26 0,903 | 0,916 | 0,928 (0,940 | 08533 | 0,966 | 0,979 | 09093
28 0,896 | 0,900 ( 0022 (0933 | 0,947 | 0,960 | 0,973 | 0987
30 0,890 | 0,903 ( 0916 [ 0927 | 0,941 | 0,954 | 0,967 | 0980
32 0,885 | 0,897 ( 0910 (0,921 | 0,834 | 0,947 | 0,961 | 0,974
34 0,879 | 0,891 ( 0904 (0915 | 0,928 | 0,941 | 0,954 | 0967
35 0,876 | 0,889 ( 0901 (0912 | 0,925 | 0,938 | 0,951 | 0964

3a pesynbTaTt aHanusa NnpuHUMaloT cpeaHee apudMeTNYeckoe pPe3ynbTaToB ABYX
napannesnbHbIX ONpeaeneHnin, PpacxoXoeHne Mex oy KOTOPbIMUA He JOJMXHO NpeBbiwaTh



Jonyckaemoe pacxoxngeHve, pasHoe 15%.

Jonyckaemas oTHOCUTENbHAs CyMMapHas norpewHocTb pedynbTata aHanusa £30% npu
noseputenbHom BepoaTHocTu 0,95.

JonyckaeTcsa onpeneneHne o6beMHOR LONM Kucnopoaa B ra3oobpasHom asoTe,
TpaHCnopTUpPyeMoM no TpybonpoBoAay, MPOMbIWNEHHBIMA aBTOMATUYECKUMM
rasoaHanmsaTtopamu HenpepbiBHoro genctens no FOCT 13320-81. MNMorpewHoOCTb n3amepeHmns
He gosixHa npesblwatb 10% OTH.

O6beMHyto [0 KCopoaa AonyckaeTcs onpeaensiTb MHOrowkanbHbiMy npubopamm ¢
ranbBaHNYECKOM A4eNKO C TBEPLAbIM 3NEKTPOIMTOM C OTHOCUTE/IbHOM MOrPELHOCTbIO
n3mepeHunii He Bblwe 10%. MNpn aTom 06 bemMHas 0NS BOLOPOLA U FOPHOYNX NPUMECEI B
aHanU3npyeMoM a3oTe He AOoNIXHa npeBblwaTtb 1% oT namepsieMot 06 beMHON oK
Kucnopoaa.

Mpw pasHornacusx B oueHke 06 bEeMHO LONKM KCopoaa onpeneneHne NnpoBoaMTb Mo MeToay,
N3N0XeHHOMY B N.3.3.

3.4. OnpepeneHne o6 beMHON 00N KNC0pPOo4a B KOJIMYECTBe CBbILLE
0,5%

O6beMHyto [0 KUcopoaa onpenensioT abcopbLUMOHHBIM METOLOM MO M3MEHEHNIO 06 beMa
npobbl a30Ta Nocne NorNoLWeHUst KUCNopoaa WenoYHbIM PacTBOPOM Nporannona.

3.4.1. PeakTuBbl, pacTBOpbl 1 NprbopbI
Boaa auctmnnuposaHHas no FOCT 6709-72.

MornoTnTenbHbIA pacTBoOp, FOTOBSAT cnenytowmm obpasom: 44 r nuporannona "A", pacTBopsitoT

B 132 cM3 BOAHOrO pacTBopa rmapooKnCK Kanmsa ¢ MaccoBoin nonein 37%, pactBop HanMBaloT B
NornoTUTENbHbIA COCY rasoaHanmsarTopa v 3anMeatoT TOHKUM ClI0OEM Ba3e/IMHOBOrO Macna.

Kanus rugpooknck, BOOHbIM pacTBOp ¢ Maccosown fonen 37%.
JlaHOoNnH 6e3BOAHbIA.
Macno Ba3enmHoBoe.

XwnokocTb 3anmpatowwas, rotoBAaT pacTBOpeHneM 61 r HaTpus CEPHOKNCNOro
kpuctannunyeckoro no FOCT 4171-76 nnu 27 r HaTpusi cepHokucnoro 6e3soagHoro no FOCT

4166-76 1 10  cepHoit kncnoTbl B 108 cm3 Bogbl. KnokocTb noakpaiwmsaoT fo6aBneHnem
HEeCKO/IbKMX Kanenb pacTsopa MeTU/I0BOrO OpaHXeBoro.

MeTunosbii opaHxeBblin (MHAMKATOP) 0,1%-HbIi BOOHbLINA pacTBop.
Kucnota cepHasg no FOCT 4204-77.

["azoaHanuaaTtop xummnyeckuin Tuna KIrA.

Lmnunap 1-250 no FOCT 1770-74.

Becbl nabopaTopHble 06wero Ha3HaveHms ¢ Hanbonblwmm npenenom B3sewmsanns 200 r 2-ro
Knacca TOYHOCTW.



3.4 2. [1poBeneHne aHannaa

AHanuna Ha npnbope Tuna KIrA nposonsat no FOCT 5439-76, npu 9TOM MCNONb3YOT OAUH
NOrNOTUTENbHbBIA COCY N, 3arn0/IHEHHbIV WEeN0YHbIM PACTBOPOM Nuporannona.

3.4.3. ObpaboTka pe3ynbLTaTos

O6beMHyio [ONI0 Kncnopoaa (‘If1 ) B NpOLEHTax BbIYUCNAIOT NO popmyne

X =100-¥

roe 100 - nepBoHayanbHbIi 06bem asoTa, cM;

¥ - 06'beM Hernor NOLWEHHbIX ra3os, cM>.

3a pesynbTaT aHanu3a NpMHUMaloT CpefHee apudoMeTNYECKOE pe3ynbTaToB ABYX
napannenbHbIX onpeaeneHnii, abContoTHOE PacXoXAeHME MeX Oy KOTOPbIMU He NPeBbIWaeT
Joriyckaemoe pacxoxgeHue, pasHoe 0,2%.

Lonyckaemas abcontoTHasi cyMMapHas norpelwHocTb pesynbtata aHanmsa +0,2% npu
JoseputenbHom sepoaTHocTu 0,95.

LonyckaeTcsa onpeneneHne cogepXxXaHns Kucnopoaa B raaoobpasHom asorTe,
TpaHCNopTMPYEMOM Mo Tpybonposoay U HaNnonHseMoM B 6annoHbl UM aBTOPELNNUEHTbI
NPOMbILWNEHHBIMX aBTOMaTUYECKUMI Fra3oaHanmaaTopammn HenpepbiBHoro aencteng no FOCT
13320-81. [NorpewHoOCTb n3MepeHns He fonxHa npesbiwatb 10% OTH.

Mpwu pasHornacnsx B oLeHke 06 bEeMHO oMK KUCnopoaa onpeeneHne NpoBoaMTb Mo MeToay,
N3noxeHHoMy B n.3.4.

3.5. OnpeneneHne o6 bemMHOW 00N BOASHOr O Napa B ra3oobpa3HoMm
a3oTe

3.5.1. Annapartypa

Bnaromepbl ra3os KynoHOMeTpu4eckne, pacCiNTaHHble Ha U3MepeHne MUKPOKOHLIEHTpaLniA
BOASHOro napa (tTuna "bankan-3" n ap.), C OTHOCUTENbHOM NOrPEWHOCTbIO UBMEPEHUS HE BbilEe
10% B 06nacTu uamepeHuin ot 0 o 20 MaH™' (ppm) 1 He Bbilwe 5% npu 6onee BbICOKMX
KOHUEHTpauusx.

3.5.2. [lpoBeneHune aHannaa

KynoHomeTpuyecknii METOA OCHOBAH Ha HEMPEPLIBHOM KOJIMYECTBEHHOM M3BNEYEHNN BOASHOIO
napa 13 UCnbITyeMoro rasa rurpoCKOnuYHbIM BELWWECTBOM 1 OAHOBPEMEHHOM
9NEKTPONIMTNYECKOM PasfioXeHn N3BneKkaemMoi BoAbl Ha BOLOPOL U KACNOPOL, NPy 3TOM TOK
3NeKTPONIM3a SBNSETCA MEpPOo KOHLEHTpauUMM BOASHOro napa.

Mpunbop coeanHAIOT ¢ TOYKON oTbopa TpybKo N3 Hepxxasetowei ctanu. Pacxon rasa
ycTaHasnueaoT (50+1) cM3/MuH. MepeknioyaTtenb [ManasoHoB M3MEPEHNS YCTaHaBNMBAIOT Tak,
4yT06bI NOKa3aHus Nnpubopa Hbiny B Npeaenax BTOPOA TPETN M3MEPUTENBbHON WKanbl,
rpagynpoBaHHOM B MUINNOHHBIX A0NSX (ppm). TOK 9neKTponm3a namepseTcs



MUKPOaMnepMeTpoM.

Temnepatypa 6annoHa ¢ aHanu3mpyeMmbiM ra3om fonXHa 6biTb He Huxe 15 °C. AHanns
NPOBOASAT MO UHCTPYKLMK, Npunaraemoi k npnbopy.

3.5.3. ObpaboTka pe3ynbLTaTos

O61beMHyto 0ONK BOASHOIO napa (‘]{3 ) B MAH! onpenensioT B COOTBETCTBUM C

yCTaHOBMBLWWMKCSA NOKa3aHusmMu npubopa.

JonyckaeTcs onpenensitb 06 eMHy0 400 BOASHOMO napa KOHAEHCALUMOHHBIM METOAOM,
NPUBEEHHbIM B NPUNOXeHU 1.

Mpw pasHornacmsx B oLueHke 06 beMHOW fONN BOASHOMO Napa aHanma NnpoBoaaT
Ky 1OHOMETPUYECKUM METOA0M.

3.6. OnpeneneHne cogep)xaHMs KarneabHOW BNarn B razoobpasHom
a30Te 2-ro copra

BannoH, HanoNHeHHbI a30TOM, yCTAHABMBAKOT BEHTUNEM BHU3 1 Yepe3 10 MVMH NPUOTKPbIBAIOT
BEHTUNb. [pn 3TOM B BEHTUNE HE [OMXHA NOSBNATLCS BOAA.

3.7. Orlpe,ueneHVle cogep>XaHmd Mmadilia B Fa3006pa3HOM a3oTe
3.7.1. Martepwuanbl n npnbopbl

Barta MmeaunumnHckas rurpockonuyeckas no FOCT 5556-81.

Tpy6bka cteknsiHHas anuHoii 10-11 cm, onameTpom 1,6 CM C OTTSAHYTbIM KOHLIOM.

Tpy6bka cteknsiHHasa guametpom 0,5-0,6 cM.

Peometp Tna PC no FOCT 9932-75 nnu cyeTumk ra3osblii 6apabaHHbiii Tuna PIr-700.

3.7.2. [1poBeneHune aHannaa

100 cm® asoTa nponyckatT CO CKOPOCTbo 2-3 OM3/MUH yepes CTEKSIHHYIO TPYOKY AnamMeTpoM
1,6 CM, B KOTOPYHO BIOXKEH TaMMOH U3 rMrpoCKONMYecKon BaThl. Y3KuUin KoHel Tpybku anuHoi 2-
3 cM, anametpom 0,5-0,6 cM coeaMHAT PE3NHOBO TPYOKON C PEOMEeTPOM U CHETYMKOM rasa.
BTopoit wmpokuii KoHew TpybKM 3aKpbiBalOT PE3MHOBOW NPOOKO CO BCTABEHHOW B Hee
CTeKNsiHHoM Tpybkoi onameTpoM 0,5-0,6 cM, KOTOPYHO NPUCOEANHAIOT K 6annoHy ¢ a3oToM.

Ca3006pa3HbIii a30T COOTBETCTBYET TPeboBaHNAM HACTOSIWEro cTaHaapTa, eC/iv Ha TaMroHe
He obpasyeTcs MacnsiHoro NATHa.

3.8. OnpeneneHne cogep)xaHns Mmacsia, MeXaHU4YeCKnX npumMecen v
BJlarn B XXMAOKOM a30Te

3.8.1. Nocyna v peakTuBbl
Kon6bl no TOCT 25336-82, BMecTMMOCTbto 1000 cmS,

Linnnnapbl mepHble no FTOCT 1770-74, BMecTuMocCTbio 10 cmS,



Mpo6upku no TOCT 25336-82, BMECTUMOCTbIO 20 cMP.
YHacbl necoyHble Ha 5 MUH.

Bona anctunnuposaHHasa no FOCT 6709-72.
Kucnota ykcycHaa no FOCT 61-75, x.u., negsaHas.
Sd1p 3TUNOBbINA.

3.8.2. [1lpoBeneHne aHannaa

B cyxyto 06e3xupeHHyto konby HanveaioT 1 am3 asota. MeaneHHo UcnapsioT a3oT U
oTorpesatoT Konby 40 KOMHATHOW TeMnepaTypbl. Ha BHyTpeHHen NoBepXHOCTW KONbbl He
LONXHO 6bITb TBEPAbIX YACTWL M Kanesb BOAbI.

Ilns onpeneneHuns comepXaHns Macna HanuearoT B Konby nocneanosatenbHo 2 cMS acpupa u 2
cM3 YKCYCHOM KCNOTbI, CMbIBAIOT IHO U CTEHKM KONGbI 11 BBINMBAIOT PacTBOP B MPOBUPKY ANS
aHanuaa. 3aTeMm k pacteopy fo6asnsioT 5 cM3 BoAbi.

B KOHTPONbHYIO NPOBUPKY HanusatoT 8 cM3 BoAbl. Yepea 5 MUH CpaBHUBAOT MyTHOCTb
pacTBopa 1 BoAbl HA YepHOM choHe. [Mpn 0TCyTCTBMM Macna Npo3paYyHoOCTb pacTBopa LONXHa
COOTBETCTBOBATH MPO3PaYHOCTU BOAbI B KOHTPONbHOM NPo6MpKe.

3.9. OnpepneneHne obbeMHON 0NN BOLOPOAA

3.9.1. Annapartypa

MHorowkanbHble ra3oaHanna3aTtopbl C rasibBaHMYECKON SHENKOM C TBEPAbIM 31EKTPOUTOM
Tuna "Jlazyput" nnun gpyrme ¢ 0THOCUTENbHON NOrPEWHOCTbIO He Bblwe 10%.

3.9.2. lposeneHune aHannaa

MpuHUKMN paboTbl ra3oaHanmM3aTopa OCHOBaH Ha peakuuy B3anMoAencTBus Boaopoaa ¢
KMCNOPOOOM B peakTope npu BbICOKOV TemnepaType B NpUCYTCTBMM KaTannsaropa, UaMepeHunm
C MOMOLLbO KYJIOHOMETPUYECKOr0 YyBCTBUTENBLHOMO aIeMeHTa KonmyecTea obpasoBaBslueiics B
pes3ynbTaTe 3ToW peakuun Bnaru 1 nocneayowem onpeaeneHnm octato4Horo KomyecTea
BOAOPOA C MOMOLLbIO TBEPLOS/IEKTPONINTHOIO YyBCTBUTEbHOIO 3/1IEMEHTA.

MNoAaroToBka k aHanMay v ero NPoBeAeHWE BbINOHSATCA COMTAaCHO MHCTPYKLMM MO
akcnnyataumm npmnbopa.

3.9.3. ObpaboTka pe3ynbLTaTos

O6bemHyto nonio Bogopona (‘I'f3 ) B NpoLeHTax onpeaenstoT B COOTBETCTBUN C
yCTaHOBMBLWMMKCSA NOKa3aHusmu npubopa.

O61beMHyi0 OO BOAOPOAA AOMNYCKAETCS ONpenensTb razoaicopbumoHHbIM
XpoMmaTtorpagmyecknM MeETOA0M C NPUMEHEHMEM XpoMaTorpaga C BbICOKOYYBCTBUTENbHbIM
LEeTEeKTOPOM MO TEMNI0NPOBOAHOCTY C MOPOrOM YyBCTBUTENBHOCTMN NO BOAOPOLAY He Bbiwe 0,2

MJ'IH_1.



3a pesynbTart aHanmsa NpUHUMaroT cpegHee apnudoMeTnyeckoe pesynbTaToB Tpex
napannenbHbIX OnNpeaeneHnii, pacxoXaoeHme Mexny Hanbonee oTNMYAOWNMUCS 3HAYEHUSIMU
KOTOpPbIX HE O0J/1XKHO MpeBbllaTh A0MycKkaemMoe pacxoxaeHue, pasHoe 15%.

Mpwu pasHornacnsax B oLeHke 06 bEeMHO LONM BOLOPOAA aHANN3 NPOBOASAT Ha
rasoaHanusatope tuna "Jlazyput".

3.10. OnpeneneHne o6 bEMHON 0N CYMMbI Yrepoacoaep xaLlmnx
coegnHeHnin

O6beMHyI0 OO CYyMMbI YT NEPOACOAEPXaWMX CoeanHeHnl B nepecyeTe Ha CH4 onpenensiot

rasoxpomaTorpagmyeckmm METOAO0M C NPeBapuTeNbHbIM M'MAOPUPOBaHNEM OKUCYK 1 IBYOKUCH
yrnepona.

3.10.1. Annapartypa, matepuarnbl 1 peakTuBbl

Xpomatorpad ¢ nnamMmeHHO-MOHN3aLMOHHBIM [EeTEKTOPOM C NOPOroM YyBCTBUTENBHOCTM MO
nponany He Bbiwe 2,5:10°8 mr/c.

PeakTop-Tpybka 13 Hepxasetowwer ctanu agmamMmeTpom ot 3 0o 5 MM, onmHoi 100-300 MM,
HaNoONHEeHHas KaTanm3aTopoM, MOMELLEHHAs B NeYb, pacCyMTaHHyto Ha HarpesaHme no 500 °C.

BcnomoratenoHoe obopynoBaHme Ans xpomaTorpadouyeckoro aHanmaa.
Jlyna nameputenbHasa no FOCT 25706-83, 16x, ¢ ueHo geneHus 1 Mm.
JlnHeinka meTtannnyeckasa no FOCT 427-75.

Habop cut Tna CM-200 nnu cuta aHanornyHoro tmna.

Lnpuubl MeANUMHCKME MHbEKLMOHHbIE TUna Pekopa no TOCT 22967-90 sBMmecTumocTbio 1; 10

cmS,

CekyHOoOMepP MexXaHNYeCKUiA.
Pacxonomep neHHbI.

A30T N0 HacTosAWeMy CTaHAapPTy ra3oobpasHbivi "0cob0M YNCTOTbI" [OMONHUTENBHO
OYMLLEHHBI OT YrnepoacoaepXalumx coeAnHeHnin 0o o6 bemHon nonn He 6onee 0,0001%.

Bonopo TexHmnyeckun no FOCT 3022-80 mapkn A n b, 1ONONHNTENBHO OYULLEHHBIN OT
yrnepoaconepXxawmx coeanHeHnii oo o6 vemHorn nonu He 6onee 0,0001%.

Boanyx cxatbii no FOCT 17433-80, knacc 3arpsa3HEHHOCTY HE Bblwe 2-T0.

MeTaH razoobpasHbliii YNCTbI ¢ 06 bEMHO foNei OCHOBHOrO BewecTBa He MeHee 99,6%.
A30T XNOKNIA TEXHNYECKUIA NO HACTOSLWEMY CTaHAAPTY.

Hukenb () asoTHokucnbin 6-soaHbIn no TOCT 4055-78.

Oxuncb megm no NOCT 16539-79.

AHrMapOH.



Cunukarenb TexHudeckuii menkonopuctbii no FOCT 3956-76, dopakums ¢ yactmuamm
pasmepom 0,5-1 mm.

Lleonut cnHteTuyeckuin CaX nnm Nax dppakums ¢ yactuuamm pasmepom ot 0,25 0o 0,6 Mm.

CMecy NoBEepOYHble ra3oBble ¢ 06 EMHON fonei MeTaHa B Bodayxe 2,5 MaH ' n 7,5 mnn! -ICO
N 3896-87; 10 maH' - TCO N 3897-87 o CocpeecTpy.

Cmecb noBepoyHasi rasoBas ¢ 06 beMHO fJonei AByokucy yrnepona B azote 15 maH!, 20 MaH-
1 25 Mnn! - TCO 3744-87;50 maH™! - TCO 3746-87 no MocpeecTpy.

Boaa onctunnuposaHHasa no FOCT 6709 -72.
3.10.2. NogroTtoBka kK aHannay

YcTaHaBnmMBaloT B XpoMaTorpage razoxpoMaTorpagomnyeckyto KONoHKY, He 3anoIHEHHYHO
ancopbeHToM (anuHoi He Bonee 1 M).

Katanusatop onsg HanonHeHWs peakTopa rotToBaT cnegyowmm obpasom. Boicywmsatot
cvnukarens npu 180-200 °C B TeyeHMe 4 4 B CyWNIbHOM WKady, NoMewWwaroT B oaptopoByio
YalKy 1 3anMBaloT PAcTBOPOM a30THOKUCNOro Hukens (Ha 20 r agcopbeHTta okono 10 r
Ni(NO3)5'6H5 O), pacTBopeHHOro B Boge. AACOPOEHT [ONXEH ObiTb NONMHOCTLIO MOrPYXEH B

pacTBop. M36bITOK pacTBopuTENs BbinapmeatoT. Maccy npokanusatoT npu TemnepaTtype 600-
800 °C no npekpalleHmns BblAENEHNS OKUCOB a30Ta, 3aTeM OXNaX4akT, HAaNoMHSAT peakTop,
NPUCOEaNHSIIOT ero K xpomaTorpadyy 1 BocCTaHaBnMBaT 06pa3oBaBLyCs OKUCb HUKENS 00

MEeTannMyeckoro HUKeNs B Toke Bogopoaa (pacxod 60 cmM3/MuH) npu 400-500 °C B TeyeHwe 4 u.

AKTUBHOCTb KaTtanuaaropa nposepstoT C NMOMOLLbK NOBEPOYHONM ra3oBo CMECcK ABYOKUCK
yrnepoga B asote. B peaktope, npucoeguHEHHOM C NOMOLLBbIO TPOMHUKA K
rasoxpomartorpacdunyeckon KonoHke (Ha Bbixoe rasa), AByOoKWCb yrnepona ruapupyoTt
Bogopoaom rnpu 450-500 °C no metaHa. lNuk meTaHa pukcupyeTcs nnaMmeHHO-NOHN3ALUNOHHbBIM
neTtekTopoM. 1o BbicoTe Nvka MeTaHa onpenenstoT 06 beMHy0 OO ABYOKUCH yrnepona u
CpaBHMBAIOT €€ C HOMUHAbHbBIM COAepXaHWeM ABYOKUCHK yrnepona B cmecu. [lonyckaemoe
pacxoxneHune pe3ynbTaToB - Ha bonee 5%.

JononHutenbHy0 04NCTKY BOOOPOAA NPOBOAAT B ABYX KOJIOHKAX, NepBas U3 KOTOPbIX
Hano/IHeHa aHrMapoHOM, BTOPAas - BbICYWEHHbIM U NPOKaNEHHbIM CUHTETUYECKUM LIEOTTUTOM.
BTopas konoHka oxnaxgaertcsa Xnokum asoTom. [lononHuTenbHas o4ncTka a3ora - OKUCbIo
meou npu Temnepartype 700-750 °C ¢ nocnenyowmm yaaneHmem snaru n ByokKucu yrnepona s
ABYX KONOHKax, Kak ykasaHo BblLLE.

3.10.3. 'panyvpoBka xpomaTtorpada

XpomaTtorpacnyeckyto yCTaHOBKY (4epT.5) rpaaynpytoT MeToaom abcontoTHOM rpadynpoBKH,
NCNoNb3ys AN 3TOro NOBEPOYHbIe ra3oBble cMecu. [1o0 xpoMaTorpamMmam NoBEepPOYHbIX Fra30BblX
CMecel CTPOSAT rpafynpoBOYHbIA rpadomk 3aBUCUMOCTM BbICOTbI NKA METaHa B MUNNMMETPaXx,
NPVBELEHHON K YyBCTBUTENBHOCTY permctpatopa M1, oT 06 beMHon fonn metaHa B
npoueHTax.



T

Boadex
——

1 - 6annoH c aHanM3npyeMblM rasom; 2 - 6annoH ¢ razoM-Hocutenem; 3 - peayktop 6annoHa; 4 -
BEHTWUNb TOHKOW PerynnpoBku; 5 - nosaTop; 6 - rasoxpoMaTorpaguyeckast KonoHka; 7 -
peakTop; 8 - 0eTeKTop NNaMeHHO-MOHN3aLUNOHHbIN;

9 - n3MepuUTENbHBIA NPNbop

YepT.5

Ycnosus rpagympoBku cnefyowme: pacxo rasa-Hocutens asorta - 30-60 CM3/MUH, Bogopoaa -

30-40 cM3/MuH, Bo3ayxa - 250-300 cM3/MUH, [03a rpaayMpoBOYHOM cMecH - 1-2 cmS.
UyBCTBUTENbHOCTb PErUCTPaTOpa YCTaHABNMBAIOT OMbITHLIM MYTEM B 3aBUCUMOCTH OT COCTaBa
rpayMpOBOYHON CMECU 1 TUMa XpoMmatorpada.

I'pauyvlposo'-lem rpadouk CTpPoAT Mo CpeaHUM 3HaYEHUSM BbICOThI MMKOB MEeTaHa,
PpaCCYnTaHHbIX MO pe3ybTaTaM HE MEHEE TPpeX NapaniefibHbIX OI'IpG,EI,GJ'IGHI/II?I.

['panyvnpoBKy NPOBEPSIOT OAMH pas B TpU Mecsua.
3.10.4. NpoBeneHne aHannsa

MNpoby aHanna3npyemoro raza BBOAST B XpoMartorpad ¢ noMoupto gosaTtopa. Temnepatypa
peakTopa 450-500 °C. Pacxon rasza-HocuTens, BoAopoaa v Bo3ayxa AonXeH OblTb NOEHTUYEH
NPUHATOMY MpKW rpaaynposke npubopa.

YyBCTBMTENBHOCTb perncrTparopa BblIbupatoT Takom, 4Tobbl MK onpeaensieMoi npumecu Obin
MakcuManbHbIM B Npeenax agnarpaMMHON NeHTbl permctpaTopa.

3.10.5. O6paboTka pe3ynbTaToB

O6beMHYI0 8O0 CyMMbl YT IepoACcOonepXalmx CoeAnHeHn B nepecyeTe Ha CHy ("Tfﬂ1 )B

npoueHTax onpeaensoT no rpagympoBoYHOMY rpadouky Mo BbiCOTE Nka MeTaHa,
NPMBEAEHHOM K YyBCTBUTENBHOCTU permctpaTtopa M1.

3a pe3ynbTaT aHanu3a NpMHUMaloT CpefHee apugoMeTNyYeCcKoe pesynbTaToB TPeX
napannenbHbIX ONpeaeneHnii, pacxoXaeHme Mexny Hanbonee oTNMYAOWNMUCS 3HAYEHUSIMU
KOTOPbIX HE MpeBbIWaeT AonyckaeMoe pacxoxaeHue, pasHoe 15%.

Jlonyckaemas oTHOCUTENbHAsA CyMMapHas NorpewHocTb peadynbTarta aHannaa +25% npu
[oBepuTenbHOM BeposaTHOCTM 0,95.

3.11. O6beMHyto LON0 KMCNOPOAa M CyMMbl YT NEPOACOAEPXALUMX COEANHEHNIA B NepecyeTe Ha
CH ponyckaeTcs onpenensTb razoaicopbumoHHbIM XpoMaTorpaguyeckum METOA0M C



npuMeHeHnem xpomaTtorpadga c BbICOKOYYBCTBUTE/IbHbIM AETEKTOPOM C NOPOrom
4yBCTBUTENIBHOCTHU NO Kax.now onpe,u,ensleMon npnMecHn He Bbllle 0,1 ppm.

4. YNnakoBKa, MapKMpoOBKa, TPaHCMNOPTUPOBaHME U
XpaHeHune

4.1. YnakoBka, MapkmpoBKa, TpaHCnopTUpoBaHme N XxpaHeHne ra3zoobpasHoro 1 Xnakoro
TEXHMYECKOro a3oTa, a3oTa NOBbIWEHHOM YNCTOThI M a3oTa 0coboit yictoTbl - o FTOCT 26460-
85, Npn 3TOM HOMMHaNbHoe aasneHne asota npu 20 °C B 6annoHax n aBTopeumnmeHTax

(15,0+0,5) MMa (15045) krc/cm2 nam (20,0+1,0) MMa (200+10) kre/cM2.

5. NapaHTun nsrotosuTend

5.1. 3roToBnTENb rapaHTpyeT COOTBETCTBME KayecTBa razao06pasHoro 1 XuaKoro asora
TpeboBaHUSIM HACTOAWErO cTaHaapTa Npv cobM0AEHUN YCNOBU XPaHEHUS 1
TPaHCNOPTUPOBaHNS.

5.2. [apaHTuiAHbIN CPOK XpaHeHns razaoobpasHoro asoTa - 18 Mec co AHS U3roTOBNEHNSA
npoaykra.

6. TpeboBaHns 6e3onacHOCTU

6.1. A30T HETOKCUYEH, HEeB3pPbIBOOMNACEH.

6.2. HakonneHne razoobpa3Horo asoTa Bbi3biBaeT SABNEHNE KNCNOPOLHON HEAOCTATOYHOCTN 1
yoywbs. CooepxaHne Kucnopona B Bo3anyxe paboyei 30Hbl 4ONXHO ObiTb HEe MeHee 19% (Mo
obbemy).

6.3. XXKunokuii a3oT - HU3KOKMNSWAsS XNUAKOCTb, KOTOPasi MOXET Bbi3BaTb 0OMOpaXnBaHme KoXu
1 nopaxeHune cnmamctoi ob6onoykuy rnas. MNMpu otbope Npob Xnakoro azota HEOHX0AMMO
paboTaTtb B 3aWMTHbIX OYKaX.

6.4. [Mpy NOBbIWEHNN B XMOKOM a30Te coaepxaHus kucnopona oo 30% (no ob6bemy)
(Hanprmep, B pe3ynbTaTe UCNapeHus XnaKoro a3oTa) BO3MOXXHO 06pa3oBaHme noxapo-,
B3PbIBOOMNACHbBIX CMECEN C OpraHnyeckumm Bewectesamu. [oaTomMy B BaHHAX UK Opyrunx
OTKPbITbIX COCyAax, NpeaHa3Ha4YeHHbIX ANs NpoBeaeHns paboT B cpeae Xuakoro as3ora,
NPUCYTCTBME MACEeN, OPraHNyYeCKNX pacTBOPUTENEN N APYrMX NOXapo-, B3PbIBOOMACHbIX
BELWECTB HEAOMYCTUMO.

Mepen ncnonb30BaHNEM M NpoBeAeHNEM paboT C MPUMEHEHMEM XUAKOr0 a3oTa A0MXHa
NMPOBOAMTbLCS NPOBEPKA COAEPXaHMS B HEM KCopoaa.

CnuB XnaokKoro asoTta O0NXEH npoBoANTbCA B cneunanbHO OTBEOEHHbIX MECTax, HE UMEOWNX
I'IOKprTI/II7| U3 acgpanbTa, Aepesa unu gpyrmux opraHnyeckux matepuranos.

6.5. Mepen npoBeLeHNEM PEMOHTHBIX paboT MM oCcBMAETENbCTBOBAaHMEM ObiBlLEN B
aKcnnyaTaumm TPaHCNOPTHOM NN CTALMOHAPHOM EMKOCTI XMIAKOro a3oTa ee Heobxoanmo
OTOrpeTb A0 TemnepaTypbl OKpYyXalowen cpebl v NpoayTb BO34YXOM.

HaunHaTtb paboTaTb paspelaeTcs TONbKO NOc/e Toro, kak coAepXaHue KUcnopona BHyTpu
LUMCTEepPHbI M 0bopynoBaHns bynet He MeHee 19% (nNo o6 bemy).



6.6. [Mpn paboTe B aTMOCdepe a3oTa HE0HX0AMMO NONb30BATHCS N30IMPYIOLUMM KUCNOPOAHbIM
NpMOOPOM UMK WNAHTOBLIM MPOTUBOr a30M.

MpunnoxeHne 1 (pekomeHayemoe). OnpeneneHune
o0bbeMHOW 001K BOASAHOIO napa KOHAEHCALMOHHbLIM
MEeTOO0M

1. O6beMHylo 4O BOASHOr0 napa onpeaensoT npubopamy KOHAEHCALMOHHOMO TUna C

MOPOroBOW YYBCTBUTENBHOCTbIO He Bbiwe 1,5 MaH.

OTHOCUTENbHAsA NOrpeLwHoCTb Npubopa He nonxHa npesblwaTtb 10%. MeTon ocHOBaH Ha
N3MepeHnn TemnepaTypbl HaCbIWEHNA ra3a BOASHbIM NapoM Mpu NOSBNEHUM PoChbl Ha
oxnaxJIeHHoW 3epkanbHOW NOBEPXHOCTN.

AHanma NpoBOASIT MO UHCTPYKLMMW, NPUIOXEHHON K npubopy.

O6beMHyt0 [O/I0 BOASIHOIO Napa B COOTBETCTBMMN C HAWAEHHOW TEMNEPaTYpPOi HaChIWeHNS
onpenensitoT no tabnuue.



O6beMHan 4ona BOAAHOrO napa, MnH-1 TemnepaTtypa HacslWeHna, °C
(ppm)
2,55 70
3.44 &8
4,60 65
6.10 £
8.07 -
10,6 60
14,0 58
18,3 56
234 -54
31,1 52
39.4 50
497 48
63,2 AR
&0 -44
101 b
127 -4A0

1

Mpumeyanne. O6bemHas aons, pasHas 1 MaH ', cooteeTcTByeT 1-1074%.



MpunnoxeHune 2 (pekoMmeHayemoe). OnpeneneHune
KOJIn4ecTBa a30oTa, OTNyCcKaemoro norpeburento

1. O6'beM rasoobpasHoro azota B ctasibHOM HannoHe (Vn )BM3npn 20 °C 1 101,3 kMa
BblYMCNIAOT MO oopMyne

V= K7

b

roe VE - BMECTUMOCTb 6ann0Ha, ,EI,M3. B pacyeTax npMHMMaeTCsa cpeaHecTaTucTnyeckas
BENMYMHA BMecTMMoCTu BannoHoB He MeHee YeM n3 100 wT.,

K - xoadppvumeHT ons BblumcneHns o6bema rasa B 6annoHe, yunTbIBAOWMIA CXMAEMOCTb
asoTa, faB/ieHne 1 TeMnepaTypy rasa B 6annoHe, BoIYUCASOT N0 hopMmyne

293 1072

273+ 2

K =(03630+1)

roe £ - naBneHve rasa B 6annoHe, N3MepPeHHOe MaHOMETPOM, KIC/CMZ;

0,968 - KO3h PULMEHT NepecyeTa TEXHNYECKUX aTMocdep (Krc/cM?) B pmanyeckie
aTMocagoepbl;

{ - TeMnepatypa rasa B 6annoHe npu uaMepeHnn naenexus, °C;

Z - K03t PULIMEHT CXMMAEMOCTY a3oTa nNpu Temnepatypel °C, ykasaHHblil B Tabnuue.

Oaenexune, MNa, (Krc/ Temnepatypa, °C
cm2)
-50 -25 0 20 25 a0
Koa@UUKWEHT CHMMAEMOCTH a30Ta
10 (100) 0,905 0,918 0,985 1.001 1,005 1,018
14,5 (145) 0,93 0,95 1,001 1,02 1,023 1,037
20,4 (200) 0,958 0,968 1,035 1,053 1.06 1,076

Hanpwumep, npu noctaeke razoobpasHoro azota B 6annoHax no FOCT 949-73 BMECTUMOCTbIO
40 om3 konnyecTBo rasa B 6annoHe npv paboyem gasneHun 150 Krc/cm2 npun 20 °C cocTaBnseT




=3
(0268 150+ 1) 28l I 40 =5.7
215+ 20 1,023

Vi
2. KonnyecTtBO XMOKOro aszoTa, 0TnyckaeMoro notpebunTento B TpaHCMNOPTHbIX LMCTEPHaX,
onpenensatoT No ykasaTento ypoBHS xuakoro asota (YKA) B TOHHax.

3

Mpwn NnepeBoe Macchl XMAKOro asota B M° razoobpasHoro azota npu 20 °C n 101,3 klMa

nonb3yrTCA OOPMYyNoN

. - 71000
1,165

bl

roe * - mMacca Xuagkoro asoTa, T;

1,165 - NNOTHOCTb ra3oobpasHoro a3oTa, Kr/m3,
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