FOCT 9293-74
(CO 2435-73)

['pynna J111

MEXXTOCYOAPCTBEHHbIN CTAHOAPT

A30T FA300BPA3HbIV U XUOKNI

TexHn4eckne ycnosus

Gaseous and liquid nitrogen.
Specifications

MKC 71.060.10
OKI121 1412

[arta BBegenus 1976-01-01

[MocTaHoBNeHMeM [ocygapCTBEHHOrO  KomuTeTa  cTaHgaptoB  CoBeTa
Munnctpos CCCP ot 25 wmons 1974 r. N 1773 paTta BBedeHWa yCTaHOBIiEHA
01.01.76

OrpaHnyeHne cpoka AaenctBusa cHATo [locTaHoBneHnem [occTaHgapTa oT
03.04.91 N 427

N3OAHWE (anpenb 2007 r.) ¢ 3meHeHnamum N 1, 2, 3, yTBEpXOdeHHbIMU B
aekabpe 1979r., ceHTs6pe 1985 r., anpene 1991 r. (MYC 2-80, 12-85, 6-91)

BHECEHbI: nonpaska, onybnukoBaHHas B MUYC N 6, 2015 roa; nonpaska,
onybnukoBaHHas B MY C N 6, 2018 rog

[MonpaBku BHECEHbLI N3rotoBuTenemMm 6asbl 4aHHbIX
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HacTosiumin ctaHgapT pacnpocTpaHseTCcsl Ha ra3oobpasHblil U XMOKUA a3oT,
nony4yaembln M3 aTMOCCEpPHOro BO3Adyxa CcnocoboM HU3KOTeMMnepaTypHoOm
peKkTudmKau mn.

[@3006pa3HbIM @30T npefHasHa4vyaeTcs AN9 co34aHus MHEPTHOM aTMocdepsbl
npu NPOU3BOACTBE, XPaHEHUN W TPAHCNOPTUPOBAHMM JIErKO  OKUCIIAEMbIX
NPOAYKTOB, MPW BbICOKOTEMMEPATYPHbIX Mpoueccax obpaboTknm MeTansnoB, He
B3aUMOLENCTBYIOLLMX C a30TOM, AS1 KOHCEpBaUWUW 3aMKHYTbIX MeTanMyecKumx
cocynoB 1 Tpy6onpoBoAOB U APYrvX LieSen.

Kngknin a3oT UCNonb3yeTca Kak XragareHT, a Takxke (nocne rasudgukaumm) angd
Lenen, yKasaHHbIX BblLle 4519 ra3000pa3Horo asorta.

[[@3000pa3HbIf a30T - MHEPTHbIW ra3 6e3 uBeTa 1 3anaxa NnoTHocTbo 1,25046

kr/m3 npu 0 °C n gaBneHun 101,3 klMa. YoenbHbIi 06bEM rasoobpas3Horo asora

paBeH 860,4 oM /kr npu gasneHun okorno 102 Ma n TemnepaType 290 K.
Kngknin a3ot - BecuBeTHas XMOKOCTb, 6e3 3anaxa ¢ TemMnepaTypon KUneHus

77,35 K npu paenenmmn 101,3 klMa v yoenbHbiMm o6bemom 1,239 am3 /kr npwu
Temnepartype 77,35 K n gasnexHum 101,3 kla.

CtaHgapt cooTBeTcTBYET MexayHapogHomy ctaHaapty MCO 2435-73 B yacTu
TEXHUYECKOro ra3zoobpasHoro asora, npeaHasHa4eHHOro Anst TEXHUYECKUX CUCTEM
camorieTa, No CoaepXxaHuto a3oTa, KMcrnopoga, BoAAHbIX NapoB, Macna.

®opmyna: N .

MonekynspHass macca (no MexgyHapoaHbIM aTtoMHbiM Maccam 1985 r.) -
28,016.

(M3meHeHHas pegakuund, N3m. N 3).

1. TEXHNHECKNE TPEBOBAHNA

1.1. o JM3NKO-XUMMYECKUM MoOKasaTensM rasoobpasHbii U XUOKUMA a30T
OOSPKEH COOTBETCTBOBATbL HOPMaM, ykaszaHHbIM B Tabn.1.

Tabnuua 1
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HanmeHoBaHue
rnokasarens

Hopma ans Mmapku razoo6pasHoro v KuakKoro asora

0CcoDON YNCTOTHI || MOBLILLEHHOMN TEXHUYECKOro
YUCTOTbI
1-n 2-1 1-n 2-1 1-n 2-1
copT copT copT copT copT copT
1. Ob6bemHaa  pgorns ({99,999 {99,996 |[99,99 99,95 (/99,6 99,0
asorta, %, He MeHee
2. Ob6bemHaa  pgons|[ 0,0005 | 0,001 0,001 0,05 0,4 1,0
Kucrnopoga, %, He 6onee
3. Ob6bemHaa  pgons|[ 0,0007 | 0,0007 ||0,0015 |[{0,004 |[0,009 ||-
BOAAHOIO napa B
ra3oobpasHom asorte, %,
He bonee
4. CopepxaHue macna B || He BoigepxvBaeT ncnbitadne no n.3.7
razoobpa3HoOM a3oTe onpegensaeTcs

5. CopepxaHne wmacna,
MEXaHNYEeCKNX NpumMmecemn
1 Brarv B XXMaKoOM a3oTe

6. ObbemHas  pgons
Bogopoaa, %, He bornee

BoiaepxuvBaeT ucnbitTaHue no n.3.8

0,0002 | 0,001

He HopmupyeTcs
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7. Ob6bemHaa  pgons|[0,0003 | 0,001 To xe
CYMMbI
yrnepogcoaepaLmx
coeguHeHun B

nepecyete Ha CH,4, %,
He boree

Tabnumua 1. (MNonpaeka. NYC N 6-2018).
[MpumeyaHus:

1. MNokasatenb no noanyHkTy 1 Tabnuubl BKItOYaeT NPUMECU NMHEPTHbLIX ra3oB
(aproH, HeoH, renun).

2. Mo cornacoBaHuio C NOTPeEOUTENEM B TEXHNMYECKOM ra3oobpasHom asoTe 1-
ro coprta, TpaHCNopTMpyeMoM no TpybonpoBoay, AonyckaeTcs obbemHass [ons
BoasiHoro napa 6onee 0,009%.

3. [onyckaeTcs ymeHblleHue KOonmMyecTBa >XMOKOro a3oTa BCreAcTBue ero
ncnapeHns nNpu TpaHCNoOpPTUPOBaHMM U XpaHeHn He 6onee Yyem Ha 10%.

4. [a3006pa3HbIN TEXHUYECKUW a30T, NpeaHasHavyeHHbIN A8 aBmauum, cneayet
BblNycKkaTb ¢ 06beMHON Aonen BoasiHoro napa He 6onee 0,003%. [na ocTanbHbIX
nokasatefien HOpMbl AOOSPKHbl OblTb HE HWXKE COOTBETCTBYHOLMX HOPM  Ons
TEXHUYECKOro a3oTa 2-ro copra.

5. Ha BosgyxopasgenurenbHbiX ycTaHOBKax HU3Koro AasrneHus Kt-12, KTK-35,
KT-5 n gp. n Ha yctaHoBke KT-3600 paspeluaeTcs nony4vyarb XUOKUA TEXHUYECKUIA
a30T ¢ o6bemHon aonen a3ota He meHee 97,0%.

6. Ma3006pasHbI TEXHUYECKUIA a30T 2-ro copTa AOSMKEH NPOXOAUTb UCMbITaHUS
Ha onpeaeneHne coaepXxaHusi KanenbHou Bnarv no n.3.6.

MyHKT 6. (BBEeaoeH gononHutensHo, [onpaska. NYC N 6-2018).

(M3meHeHHas pegakums, Nam. N 2, 3).

1.2. Kogbl OKI1l TexHumyeckoro rasoobpasHoro M >XMOKOro asoTa, a Takxe
ra3o006pa3HoOro u XMaKoro azota ocobour YMCTOThI NpuBeaeHbI B Tabn.1a.

Tabnuua 1a
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HavmeHoBaHve npogykTa Kon OKI1

A30T raszoobpasHbi TEXHNYECKUIA KOMMPUMUNPOBaHHbIN: |21 1412 0100
nepBbIN COPT 21 1412 0130
BTOPOW COpPT 21 1412 0140
A30T razoobpasHbI TEXHNYECKUIA HECXKATbINA: 21 1412 0300
nepBbIN COPT 21 1412 0330
BTOPOW COpPT 21 1412 0340
A30T XMOKUN TEXHNYECKUIA: 21 1412 0200
nepBbIN COPT 21 1412 0230
BTOPOW COpPT 21 1412 0240
A30T razoobpasHbii 0CODOMN YNCTOTDI: 21 1412 0400
nepBbIN COPT 21 1412 0430
BTOPOW COpPT 21 1412 0440
A30T >MaKuin ocodbom YNCTOTbI: 21 1412 0500
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nepBbIN COPT 21 1412 0530
BTOPOW COpPT 21 1412 0540
A30T razoobpasHbIi MOBbILLEHHON YNCTOTbI: 21 1412 0700
nepBbIN COPT 211412 0730
BTOPOW COpPT 21 1412 0740
A30T XMOKnn NOBbILLEHHON YNCTOTbI: 21 1412 0800
nepBbIN COPT 21 1412 0830
BTOPOW COPT 21 1412 0840

(M3meHeHHas pegakuund, N3m. N 3).

2. MPABUJIA NMPUEMKWM
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2.1. Ta3oobpasHbIn 1 XUOKUKA a30T NPUHUMAlOT napTuamun. MNaptven cuuTaroT
OOHOPOAHLIN MO CBOMM Ka4yeCTBEHHbIM MnoKasaTendaM as3oT OO4HOWM CMEHHOM
BblpabOoTKM, COMPOBOXOAEMbIA OOAHUM [AOKYMEHTOM O KayecTBe, Npu 3TOM Npu
nepeBo3Kke a3oTa B LMUCTEpHaxX WM aBTOpPEUUnMEHTax 3a MNapTU MPUHUMAKOT
KaXKOyto LLUCTEPHY UM aBTOPELIUMNEHT.

[MapTnen rasoobpasHoro asoTa, TpaHCNOPTUPYEMOro Mo Tpybonposoay,
cuuTaloT Nboe KONMYEeCTBO a3oTa, HanpaBnseMoro NoTpebuTento B TeveHne 24 u.

Kaxxgas naptmsi ra3oobpasHoro M >uakoro asota [OfbkHa COnpoBOXOaTbCH
AOKYMEHTOM O Ka4yecTBe, coaepXauwm crneayroume AaHHbI€e:

HanMeHOBaHWE NPeanpuUATUS-U3roTOBUTENS N €ro TOBAPHbIN 3HaK;

HaMeHOBaHWE U COPT NPOAYKTA;

HOMeEp NnapTuu;

AaTy U3roToBIIEHUS;

ob6beM razoobpasHoro aszota B KybMyeckux MeTpax, Maccy XWOKoro asoTra B
TOHHAaX UK Kuriorpammax (BblYUCIIEHHbIE B COOTBETCTBUN C MPUNOXEHNEM 2);

pe3ynbTaTbl NPOBEAEHHbLIX aHanMM30B WM NOATBEPXKOEHME O COOTBETCTBUMU
npoaykTa TpeboBaHNSAM HACTOALLErO CTaHAapTa;

0603Ha4YeHne HacCTOoALLEro CTaHAapTa;

HOMEpP LMCTEPHbI XXNOKOro a3oTa.

(M3meHeHHas pepakuund, N3m. N 2).

2.2. [Ona npoBepKN UIroTOBUTENEM KayecTBa ras3oobpasHoro asoTa,
TpaHcnopTupyemoro B 6GannoHax, otbupatoT 2% OGannoHoB ot naptum go 200
6annoHoB 1 NaTb 6annoHoB oT napTum 6onee 200 6annoHoB.

2.3. [1na npoBepKn N3roToBUTENEM KayecTBa XUOKOro a3ota npoby otébupatot ot

Ka)KOOW TPaHCMOPTHOM LUCTEePHblI HOMUHAamNbHOW BMecTuMocTbio 10 M3 u Gonee.
[py HANOMHEHMM LUCTEPH MEHbLUEN BMECTUMOCTbLIO UM cocyaoB [btoapa npody
oTOMpalT W©3 CTauMOHAPHOM €EMKOCTW [0 HanofHeHus napTum  umM - u3
pasgenuTenbHOro annapara 40 Y Nocsie HanofIHEHNA NapTuun.

O6bem Npobbl XUOKOro a3oTa He JOIMKeH ObiTb MeHee 2,5 oM 3 .

2.4. [Ins nposepkn notpebutenem kavyectBa ra3oobpasHoro asorta oToupatoT
2% 6annoHoB OT nMapTuu, HO He MeHee AByx G6annoHoB npwu naptum meHee 100
GannoHos.

[na npoBepkn notpebutenemMm kKadecTBa >MOKOro asota npoby otbupatoT oT
KayKOon TpaHCcnopTHOM LnctepHbl nnv 10% eauHu, npoaykumn.

2.5. [1na npoBepkn mnsrotoBuTenemM M notpebutenem kadyectBa razoodbpasHoro
a3oTa, TpPaHCMOPTUPYEMOro B aBTOpeuunueHTax, npoby oTbupatoT OT Kaxgoro
aBToOpeuMnueHTa.
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2.6. [1na npoBepkn msrotoBuTenemMm 1 notpebutenem kadyectBa razoodbpasHoro
asoTa, TpaHcnopTupyemMoro no Tpybonposoay, Npoby oTbmpaloT He MeHee OOHOro
pa3a 3a 24 u.

2.7. Tlpn nonyyeHMn HEyOOBMETBOPUTENbHLIX  Pe3ynbTatoB  aHanmsa
ra3aoobpasHoOro unM XnMOKoro asota XoTa Obl NO OQHOMY M3 NoKasaTenen AoShkHa
NPOBOOMTLCA MOBTOPHAsi MPOBEpPKA Ha YOBOEHHOW BbIOOPKE WM yABOEHHOM
obbeme nNpob OT TOW e napTuun.

Pe3ynbTaTbl MOBTOPHbLIX aHANM30B PacnpOCTPAHSKTCS Ha BCHO NAPTUIO.

3. METOAbl AHAJTU3A

3.1. MeToabl oTOopa Npob

3.1.1. Tlpoby rasoobpasHoro asota wu3 6anmoHOB WM  aBTOPELMNUEHTA
oTOupatoT npu gasneHun (14,7+0,5) Mra [(150£5) krc/cm2] wnm (19,621,0) MMa

[(200£10) krc/cm 2].

[Mpoby raszoobpasHoro asota U3 GanmnoHa, aBTopeLunueHTa nnm Tpybonposoaa
oTOMpaloT HenocpeaCcTBEHHO B Npnbop Ana aHanuaa. CoeanHuTenbHble TPYOKu oT
MecTa oTtbopa npobbl OO npubopa AOMKHbI OblTb NPOAYTbl HE MEHee 4YeMm
AECATUKPaTHbIM 06 bEMOM aHaNM3MpyemMoro a3oTa.

[Mpoby rasoobpasHoro asota w3 TpybornpoBoga OTOMPAOT C  MOMOLLBIO
ra3ooTOOPHON TPYOKN U3 HEPXKABEIOLLEN CTanM UM Apyroro KOPPO3NOHHO-CTOMKOIO
mMaTepuana ¢ BHyTPEHHUM OANaMETPOM HE MeHee 5 MM, BBEOEHHOM B TpybonpoBoa
Ha rnyouny 1/3 ero gnameTtpa.

[Mpoby raszoobpasHoro asota Ans onpeneneHust o0beMHOM [0MM BOLAHBLIX
napoB oOTBMpaloT 4epe3 TPYyOKy W3 HepXaBewwen cTanu, npeasaputesisHO
BbICYLLEHHYO B CYLUMIbHOM LLKady.

(M3meHeHHas pegakuund, N3m. N 3).

3.1.2. MNpoby »makoro azota oTOéMpatoT B YCTaHOBKY (4epT.1), KOTopas BKNoYaeT

KpuoreHHbin cocyn Tuna CK-6, paccunTaHHbili Ha gaBneHue 0,03 Mrla (0,3 krc/cm 2
), C KPbILLKOW, CHab>eHHOW ABYyMA Tpybkamu, ofgHa 13 KOTOPbIX 4OXOAUT OO OHAa
cocyada, BTOpas - KOpOoTKas, 3akpbiTa 3aXMMOM, U 3MEEBUKOBbLIM UCNapUTErb,
N3roTOBJIEHHbIN N3 TPYOKN U3 HepxaBetowen ctamm grnmHon 500 MM ¢ BHYTPEHHUM
avametpoMm 1,5 MM, NOrpyXeHHbIM B COCYL, C BOLOW, WM HENoCcpeaCcTBEHHO B
npnbop ons aHanusa vepes ncnaputens. icnaputens npucoeguHsaoT K OTKPbITOMY
BEHTUIMIO EMKOCTWU C »XUOKMM a30TOM MOCIie MOSABMIEHNA B HEM Kanesnb >XUAOKOro
asoTa.
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1 - pe3nHoBas TpybOKa C 3aXUMOM; 2 - MedHaa Tpybka 6x1 MMm; 3 - Kpblwka; 4 -
pesnHoBas Tpybka; 5 - npoknagka; 6 - ncnaputens; 7 - Tpybka 13 HepxaseroLemn
ctanm 3x0,7 MmMm; 8 - KpmnoreHHbIn cocyp,; 9 - cocyq C BOAOW

UepT.1

[Mepen oT60opOoM npobbl KPUMOrEHHbIN Ccocyd OXnaxgarT  HebonbLUMM

konmyecteoM (50-100 cm3 ) aHanmMaupyemoro npoaykTa. HemcnapmLuMiicss ocTaTok
XXUOKOCTU BbINMBaKOT U3 cOoCyaa M cpasy BnMBalOT B Hero npody Xuakoro asora,
3anosnHaga cocyq npumMepHo Ha 1/2 obbema.

[Mfp  OTKPbLITOM 3aXMMe 3aKpbiBalOT KPUOrEHHbIN COCYA  KPbIWKOA W
NPUCOEOVHAIOT K HEMY UCMapuTenb, NOrPyXeHHbIW B cocyq ¢ Harpeton Boaon (50-
60) °C. KopoTkyto TpybKy npucoeguHsaoT K 6annoHy ¢ ra3oobpasHbiM as3oTom,
OTKPbITUEM PedyKLMOHHOrO BEHTUIIA KOTOPOro perynmpyoT CKOPOCTb NOCTYMNSeHUS
XWOKOro asoTta B ucrnaputerns.

[Mpoby »wmokoro asota AN onpefeneHns CcoaepXaHua MexaHU4eCcKuX
npuMecen, Bnarm u mMacra otéupatoT B CTEKNSAHHYO Konby BmecTumocTbio 1000 cm

3 -

3.2. OnpepeneHne o6LeMHOM [0 a30Ta

O61bemMHyto gonto asoTa (.5 ) B NpoLeHTax BblYUCNAT No pasHocTn mexay 100
N cogepxaHmem npumecen

X=100-{X +X; + X5 +X,),
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roe Xy - obbvemHasa gons kucnopoga, %;
A4 - obbemHas gons BogsHoro napa, %;
A3 - 06beMHas gonsa Bogopoaa, %;
A 4 - oObeMHaa gona CyMMbl YrrepoacOoAepalmx CoegUHEHU B nepecyeTe

Ha CO 4, %;
[Mpumedanune. [pn onpegeneHn obbeMHOM AO0MM as3oTa B rasoobpasHoMm
TEXHMYECKOM a30Te 1-ro copta 0O bEMHYIO LOS0 BOASHOMO napa He y4nTbIBatoT.

3.1.2, 3.2. (N3ameHeHHaa pegakumna, N3m. N 2, 3).

3.3. OnpeneneHue o6 LeMHOM oonu Kucnopopa B konu4yectse Ao 0,5%

Ob6bemMHyl0 O0M0 KUCopoda onpeaensatoT KoNopumMeTpudecKumM METOLOM,
OCHOBaHHbIM Ha OKWCMNEHUW OOHOBANeHTHOM Meau B OBYXBarneHTHyto. [pn aTom
GecuBEeTHbIN pPacTBOP MeAHOAaMMMA4YHOrO KOMMMeKca OOHOBAaNieHTHOM Meawu
OKpalLMBaETCS B CMHUI LiBET.
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3.3.1. Annapartypa, peakTnBbl U pacTBOpbI
Kon6a 1-1000-2 no [OCT 1770-74.
BtopeTku 6-2-1 1 6-2-5 no FOCT 29251-91.

Munetka 2-1-10 no FOCT 29227-91 nnm Apyrvx TUNoB BMECTUMOCTb0 10 cm=

Munetka 2-1-25 no FOCT 29227-91 nnm Apyrvix TUNOB BMECTUMOCTbI0 25 cm .

Munetka 1-1-2 no FOCT 29227-91 wurmn gpyrMx TUMOB BMECTUMOCTbIO 2 CM -

LinnnHap 1-250 no FTOCT 1770-74.

Becbl nabopaTopHble 00OwWero HasHadeHnss ¢ HavbonbwmMm npeaernom
B3BewwmBaHus 200 r 2-ro kriacca TO4HOCTMW.

AMmunak BogHbin no FTOCT 3760-79, pacTBopbl ¢ MaccoBon gonen 25 n 4%.

AMMOHMI xnopucTbi no FOCT 3773-72.

AproH razoobpasHbiri no FOCT 10157-79.

A30T razoobpasHbii 0CODOMN YNCTOThI MO HAaCTOSALWEMY CTaHAapPTY.

Boaa auctunnuposaHHasa no FOCT 6709-72.

Kanun nogucteii no FOCT 4232-74, pacteop ¢ maccoson gonen 10%.

Kucnota ykcycHas no [OCT 61-75, x.4., negsHas.

Kpaxman no TOCT 10163-76, pactBop ¢ maccosoun goneun 1%.

HaTtpuin cepHoBaTUCTOKUCHBIN (TUocynbdat HaTpus) 5-BoaHbii no [OCT

27068-86, pacTBop KoHueHTpauun ¢ (Na;S ;05 -5H, O)=0,05 mons/gm?3.
[lpoBoOnioka megHas Kpyrraa afiektporexHudeckas tuna MM, gnametpom 0,8-
2,5 MM.
Menob ogHoxnopuctasa no FOCT 4164-79.
cMaskKa 419 KpaHoB.
AMMMaYHbIN pacTBOp OAOHOXIIOPUCTON Meau, TFOTOBAT M3 pacdeta 12 1

OfHOXIIOpPUCTON Meaun, 36 r xrnopucToro ammonus, 145 cm3 pacTBopa amMmmuaka c
maccoBon pgonen 25% Ha 1000 cmZ? Bogbl. PacTBop rotoBAT B GyTbinM

BMECTUMOCTbIO 5-10 Am3 | 3anonHeHHOW cnvpansMyi M3 MEOHOW MpOBOokW. B
OyTbiNb HaNMMBaKOT BOLY M PacTBOP aMMuaka, 3aTeM BHOCAT HaBECKWU XIOpPUCTOro
aMMOHMST M ofHoXnopucTon Megun. byTeine 3akpbiBaloT Npobkon € OByMS
OTBOAHbIMK TpybKamu, OoAHa M3 KOTOPbIX AOXOAWUT A0 AHa OyTbin, BTOpas -
KOpOTKas, He Morpy>xeHa B pacTBop.

PacTtBop npogyBaloT 4epe3 ASNMHHYI0 TPyOKYy aproHoM unmM asoToM ocobomn
YUCTOTbI A0 MOSIHOrO PacTBOPEHUs COnen n obecuBednBaHus pactBopa. locrne
STOro pacTBOp 3alMLAOT OT AOCTyna BO3gyxa C NOMOLLbIO PEe3MHOBOW Kamepsbl,
3anosIHEHHOM MHEPTHBLIM ra3oM, UM SpyrMMmmn crnocodbamu.

Meob cepHokucrnas no [OCT 4165-78, 0,05 monb/om3, pacTBop, roTOBAT
criegyowmm obpasom: 12,484 r ceexenepekpucTanm3oBaHHOM CEPHOKMUCIION Meaun

pacTBoOpsAlOT B Bode B konbe BMecTumocTbio 1000 cm3 . [ns npoBepku TUTpa
nepeHocaT 25 cM3 MpUroTOBMNEHHOro pacTBopa B KOHUMYECKYH KoMy, NpubaBnsoT

2-3 cm3 ykcycHol kucnotbl M 10 cm3 pacTBOpa MOAMCTOro Kanus. BeiogenmBLumiics
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Mo OTTUTPOBLIBAOT PacTBOPOM TuocyrnbdaTta HaTpusi; B KOHLE TUTPOBaHUS

(GnenHo-xenTas okpacka pacTsopa) npubasnstoT 2-3 cM3 kpaxmana U TUTPYT A0
NCYE3HOBEHUS CUHEWN OKpacKM.

MonpaBoyHbIN  KO3dbdmumeHT (A£j) AnA  pacTBopa CEepHOKUCTON Meau
BbIYUCIIAOT Mo chopmyrne
_H

e ,
243

roe ] - obbem pacteBopa Tuocyrnbdarta HaTpus KoHueHTpauun ToyHo 0,05

mMonb/gM3 | cm3 ;

25 - 06bEM pacTBoOpa CePHOKUCIION Mean, B3ATbIN AN aHanmM3a, cM-2 |
O6pa3uoBble pacTBOPbl KOMOPUMETPUYECKON LIKanbl rOTOBAT B Npobupkax
(4epT.2). B Kaxgywo npobupKy HanMBalT pacTBOP CEPHOKMCIION Meau B

KONnMYecTBaXx, ykasaHHbIX B Tabn.2, n 3atem goBoaAaT obbem pacTBopa Ao 25 cm 3
pacTBOPOM ammMumaka ¢ Mmaccosou gornen 4%.

#5
q,.'
%1
£
|
‘Eé i Aowrmepemes
& K DILE
e L
] H
b _| FART A
E = .
W ™
= "l
I ‘M....)
UepT.2

Cpok rogHOCTM 0Opa3LOBbIX PaCTBOPOB - LLECTb MECSILIEB.

Tabnuua 2
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Homep obGpasuoBoro | O6bem pactBopa || Obbem kucnopoga B npobe,

pacTBopa CEpPHOKMCIION Meau || COOTBETCTBYIOLLMI  OKpacke
KOHLEHTpaLum TOYHO DacTBOpa, CM?
0,05 monb/gM= |, cm?3

1 0,05 0,015

2 0,10 0,030

3 0,15 0,045

4 0,20 0,060

5 0,25 0,075

6 0,35 0,105

7 0,45 0,135

8 0,65 0,195

9 0,85 0,255

10 1,00 0,300

11 1,20 0,360

12 1,40 0,420
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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

MpumedaHne. OOBbem Kucrnopoda, 9SKBMBaneHTHbIn 1 cmZ  pacTBopa
CepHoKUCon Meau KoHueHTpauumn 0,05 mons/am= | paBeH

0,05 11200 293
1000 2 273

Ecnn KoHUEHTpauus pacTBopa CEepHOKMUCIIoN mean He TovHo 0,05 monb/om3 |

=0,300 cm3 npm 20 °C 1 101,3 klMa (760 mm pT.CT.)

TO 3Ha4YeHus, nNpuBefeHHbIe B rpadpax 3 1 6, YMHOXaIOT Ha KOAMLIMEHT A] .
(M3meHeHHas pegakuuna, N3m. N 2, 3).

3.3.2. OnucaHue npubopa

YcTtaHoBKa Ona onpegeneHus kucropoga (4ept.3) cocTtouT U3 cocyda ans
aHanusa, OyTbiM CO CTEKNSHHbIM CU(OHOM [Af11  aMMWMAYHOro pacTBopa
OLHOXNOPUCTON Meaun 1 Npobupok ¢ 06 pasLLoBbIMU pacTBOPaMM.
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fMosokenue xpawa |
3 a i)

| - npombIBKa MOrMOTUTENBbHBIM PacTBOPOM KpaHa M KOMMyHuKauwuw; /| - BBog
pactBopa B 06beM b; /Il - KpaH 3aKpbIT;

1 - KpaH cepnoBuaHbIn; 2, 4, 6 - KpaHbl 0QHOXOO0BbIE; 3 - COCYA ANA aHanuaa; S -
CUQOH; 7 - Kamepa pe3nHOBasi, 3arofiHEHHas MHEPTHbIM rasom; 8 - 6yTbilb C
NOrNoOTUTENbHLIM PACTBOPOM

UepT.3

Cocyn ana aHanmsa tuna CB-7631M (4epTt.4) umeeT gBa obvema 4 wn &,
pasgeneHHble  OABYXXOLOBbLIM KpaHOM 2, CHabXeHHbIM OTPOCTKOM AN
npucoeauHeHns K MecTy oTbopa nNpobbl, U1 OAHOXOA0BbLIM KpaHOM 1 ANs BBEAEHUS

B cocyf, NormnoTuTensHoro pacteopa. Bmectumocts od6bema A ot 100 go 5000 cm

3. BMecTUMOoCTb obbema £ oKosio 25 cm? .
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=

5 flosomenun xpawg 2
Z
it
A
| - coegvHeHve cocyga A ¢ armocdepon; Il - kpaH 3akpbIT; lll - coeanHeHune

cocyna A c cocynoomMm £ ; 1- OQHOXOLOBOW KpaH;
2 - ABYXX040BOW KpaH

UeprT. 4
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Cocyg 3 (4epT.3) MMeeT cepnoBuaHbIN KpaH 1 Ana BBEAEHUSA MOrnoTUTENbHOro
pacTBopa B 00beM £ W KpaH 2 ONs NpUCOeauHEHUs K MecTy oTbopa npobbi.
Obbembl 4 n £ coeguHeHbl TPYOKOW HEDOSBLLOrO AMaMeTpa C KPYroBom METKOM,

orpaHu4MBaroLLE BMECTUMOCTb 06beMa £ okomno 25 cm .
BmectumocTb  obbema A4 OnNS COCydoB BCEX TUMNOB OMNpedensawT C

norpelHocTbio He 6onee 0,1 cM3 no o6bemMy BoAbl U ee Macce.
B 3aBucumoctTn oT OBBLEMHOM OONM KUCIopoda B aHanmM3npyemMom asoTe
NCNOMb3YT COCYAbl BMECTUMOCTbHO:

okorno 100 cm3 - Ansa rasooGpasHOro M XUAOKOro asota ¢ ob6beMHoW aonei
kncnopoaa o 0,5%;

He meHee 1000 cm? - ons rasoobpasHoro asota ¢ 06 LEMHON Aoneit Kucrnopoaa
00 0,005%;

He MeHee 5000 cm3 - Ons ra3oo6pasHOro M XXUAOKOro asota ¢ 00 beMHON Jornel
kucrnopoga o 0,001%.
(M3meHeHHas pegakums, N3m. N

2).

3.3.3. INpoBeneHve aHanmsa

KpaHbl 1 n 2 oTKpbIBalOT 1 NPUCOEANHAIOT COCya ANA aHanmMsa K MecTy oTtbopa
npobbl. [lpogyBawdT cocyq He MeHee 4YeM OecATUKpaTHbIM 06 bemMoMm
aHanM3npyemoro rasa.

YMeHbWMB MNOTOK rasa, 3akpbiBalT KpaH 1, 3aTeM KpaH 2 N OTCOELUHSAIOT
cocyp oT mecTa oTbopa npobbi.

[laBneHve rasa B cocyae BblpaBHMBAKOT C aTMOCEepPHbIM BbICTPbIM NOBOPOTOM
KpaHa 2, KOHYMK KOTOPOro npegBapuTenbHO norpyxatT B Bogy. OTmevaroT
BGapomeTpunyeckoe gaBneHme n TemnepaTypy NOMeELLEHWS.

3anonHawT obbem & 4epe3 KpaH 1 pacTBOPOM OLHOXIIOPUCTOM Meau,
npeasapuTenisHO crmBasa U3 cMdoHa NepBY0 MNOPLNIO pacTBopa. 3akpbliBatoT KpaH
1.

MoabuparT 06pa3uoBbLIN pacTBOP PaBHOW OKPACKU C OKpacKkom pacTBopa B
obbeme 5.

PacTBop OAOHOXMOPUCTOM Mean nepenmBaldT B 00beM 4. OHEpPrniHo
BCTPSXMBAOT COCY, A0 [MOMHOro MOrfoWeHNa pacTBOPOM KuUcropoga U3
aHanM3npyemoro rasa.

BosspawuatoT pactBop B 06beM 5 1 noabupatoT obpasuoBbivi pacTBOP paBHOM

OKpacKK C OKpackon pacTtBopa B obbeme £ .
(M3meHeHHas pegakums, M3m. N 1).

3.3.4. ObpaboTka pe3ynbTaToB

O6bemHylo Jono Kucropoga (A1 ) B NPOLLeHTax BbI4MCIAT No dopmyre
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(K5 —F5) 100
F ’

I

X1=

roe 5 - obbem Kucropoga, COOTBETCTBYHOLMIA BblOpaHHOMY 06pasLLoBOMY
pacTBOPY A0 MOITIOLLEHNS KACTopoaa, CM 3 ;
s - obbem Kucropoga, COOTBETCTBYOLMIA BblIOpaHHOMY 00OpasLoBoMy

pacTBOpY MOCIe MNOITIOLLEHNS KUCTopoaa, CM = ;

I, - 06beM rasa, B3sTbll Anst aHarmsa, cM> , npvBeaeHHbIn k 20 °C n 101,3
kl'a no cpopmyne

Fp = K5,

roe - o6beM rasa, B3AThIV A9 aHanusa, paBHbIi BMECTUMOCTU obbema, A, cM3 ;

K4 - koadpdpmumeHT onsa npueeaeHuns obvema cyxoro rasa Kk 20 °C un 101,3 kla,
yKa3aHHbI B Tabn.3.

Tabrvuya 3
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;I'(e;MHepaTypa, [NokasaHusa 6apomeTpa, klla (Mm pT.CT.)

93,3 ||94,6 |96,0 |97,2 (98,2 |100,0 ||101,3 || 102,6

(700) || (710) |[[(720) |[(730) ||(740) || (750) || (760) || (770)

KoadpdmumeHt
10 0,953 {0,967 {0,980 {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 {0,967 {0,979 ||0,993 | 1,007 | 1,021 || 1,035
16 0,934 |/0,947 {0,960 {0,972 |/0,986 |/ 1,000 || 1,014 || 1,028
18 0,927 {10,940 | 0,954 | 0,966 ||0,979 ||0,993 | 1,007 || 1,021
20 0,921 ||0,934 | 0,947 {0,959 ||0,973 |/0,987 | 1,000 || 1,014
22 0,915 |/0,928 {0,941 {0,952 ||0,966 |/ 0,980 | 0,993 || 1,007
24 0,908 {10,921 {0,934 {0,946 ||0,960 |/0,973 | 0,986 || 1,000
26 0,903 ({0,916 | 0,928 |[0,940 ||0,953 | 0,966 ||0,979 /0,993
28 0,896 |/0,909 {0,922 {0,933 /0,947 |/0,960 | 0,973 || 0,987
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30 0,890 |/0,903 {0,916 |/0,927 ({0,941 ({0,954 ({0,967 |[0,980
32 0,885 |/0,897 {0,910 |/0,921 |[0,934 ||0,947 ||0,961 ||0,974
34 0,879 |/0,891 |/0,904 |/0,915 |[0,928 ({0,941 ({0,954 |[0,967
35 0,876 |/0,889 | 0,901 {0,912 |[0,925 || 0,938 || 0,951 || 0,964

3a pesynbTar aHanMsa NpuvHMMaloT cpegHee apudMeTnyeckoe pesyrnbTaToB
ABYX MapasnnenbHbiX OornpeaeneHnin, pacxoxaeHne mexay KOTOPbIMU He OOSPKHO
npeBbIaTh Aonyckaemoe pacxoxageHune, pasHoe 15%.

[lonyckaemas OTHOCUTENbHas CyMMapHasi MOorpelHoCTb pesyrnbTrarta aHanmsa
1+30% npw goseputenbHon BepoaTHocTu 0,95.

[onyckaetca onpegeneHne oObEMHOM [0OMnM KUcropoda B rasoobpasHoMm
asoTe, TpaHCNopPTUPYEMOM Mo TPYOONpPOoBOAY, NPOMbILLIEHHBIMY aBTOMAaTUYECKUMIN
rasoaHanusaTopammn HenpepbiBHoro aencteua no FOCT 13320-81. lNorpelHocTb
n3mepeHna He gospkHa npesblwaTtb 10% OTH.

Ob6bemMHyl0 O0M0 KUCnopoda [onyckaeTcs onpenensaTb MHOrowKasbHbIMU
npuéopamm C ranbBaHUYECKOM HAYEMKOM C  TBEpObIM  3NIEKTPONIMTOM C
OTHOCUTESIbHOM MOrpelHocTbio M3mepeHn He Bbiwe 10%. Mpn atoMm o6bemHasd
Aona Bogopoda WM roproyux nNpuMecen B aHanmMsmpyemMom asoTe He AOoSpkHa
npeBblwaTtb 1% OT namepsieMon 06 bEMHON 40NN KUCropoaa.

[Mpn pasHornacusix B OUEHKe OOBLEMHOM [0NM Kucropoga onpeaeneHue
NPOBOAUTL MO MeToAY, U3NOXeHHOMY B 1.3.3.

(M3meHeHHas pegakums, Nam. N 2, 3).

3.4. OnpepeneHne o6bLEMHOMN AOSMIM KUCopoAda B KOnMyecTBe CBbllle
0,5%

Ob6bemMHyl0 Jono Kkucropoga onpegendaiT abcopbuMoHHBIM METOAOM Mo
N3MeHeHN0 obbemMa npobbl aszota nocre MOMMOLWEHNa KUcnopoaa LWenoYHbIM
pacTBOPOM nuporansona.
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http://docs.cntd.ru/document/1200001397

3.4.1. PeakTuBbl, pacTBOpPbI 1 NpUbopbI
Boaa anctunnuposanHasa no FTOCT 6709-72.
[MornoTuTenbHLIA PacTBOp, MOTOBAT criegylowmm obpasom: 44 r nuporannosna

"A", pacTBopsitoT B 132 cM3 BOAHOro pacTtBopa rMapoOOKUCU Kannsi ¢ MacCOBOWM
ponen 37%, pacTBOpP HanMBalT B MNOMOTUTENbHBLIA COCYA rasoaHanmusaTopa U
3anMBaloT TOHKMM CIIOEM Ba3enNMHOBOro macna.

Kanus ruapookuch, BOAHbIN pacTBop ¢ MaccoBon aonen 37%.

NaHornunH 6e3BoAHbIN.

Macno BaszenMHoBoe.

KngkocTb 3anuparowlasi, roToBAT pacTBOpeHueM 61 r HaTpus CEepHOKUCIIONo
kpucTtannmyeckoro no [OCT 4171-76 vnm 27 r HaTpuss CepPHOKUCoro 6e3soaHoro

n o[OCT 4166-76 u 10 r cepHoii kucnotel B 108 cm? Boabl. XXuakocTb
nogkpawmBaroT AoOaBfeHMEM HECKOMbKUX Kanefb pacTBopa METUNOBOro
OpPaHXeBoroO.

MeTunoBbln opaHxeBblin (MHAMKaTop) 0,1%-HbI BOAHbBIN pacTBOp.

Kucnota cepHas no [OCT 4204-77.

[[@a3oaHanmnsaTop xummndeckun tuna KrA.

LinnnHap 1-250 no FTOCT 1770-74.

Becbl nabopaTopHble 00wWero HasHadeHnss ¢ HavbonbwmMm npeaernom
B3BewwmBaHus 200 r 2-ro kracca TO4YHOCTMW.

(M3meHeHHas pegakumst, M3m. N 2, 3).

3.4 2. [lpoBegeHne aHannaa

AHarm3 Ha npubope Tuna KIA npoBogsat no FTOCT 5439-76, npy 3TOM
NCNOMb3YT OAMH MOrNOTUTESbHBIN COCYA, 3anoSfIHEHHbIN LLENOYHbIM PacTBOPOM
nuporarnsona.

(M3meHeHHas pegakuund, N3m. N 3).

3.4.3. ObpaboTka pe3ynbTaToB

O6bemHylo Jonto Kucropoga (A1 ) B NPOLLeHTax Bbl4MCHAT No dopmyre

Xy =100-%,
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roe 100 - nepBoHavarnbHbIi 06beM a3oTta, cM- ;

I - 06 BbeM HenormnoLeHHbIX ra3os, CM= .

3a pesynbTaT aHanuM3a NpUHUMalT cpegHee apumeTnyeckoe pesyrbTaToB
ABYX NapannenbHbIX onpeaernieHnin, abConoTHOE pacxoXaeHne Mexay KoTopbiMu
He npeBbIWaeT [onyckaemoe pacxoxaeHue, pasHoe 0,2%.

[onyckaemas abconioTHas cymmapHasi NorpelHocTb pesynbrata aHanmsa
10,2% npwu goseputensHon BepositTHocTh 0,95.

[lonyckaetca onpegeneHve CoaepXaHusi Kucriopoga B ra3oodbpasHOM asoTe,
TpaHcnopTupyemMoM Mo TpybonpoBody W HarnorHsaemMoM B OanmoHbl  Mu
aBTOPEUMNUEHTbI  NPOMbLILIEHHBIMA  aBTOMaTUYECKMMMN  ra3oaHanmMsaTtopamm
HenpepbiBHOrO aencteums no FOCT 13320-81. lNorpellHOCTb U3MEPEHUS HE A0IDKHA
npesbiwatb 10% OTH.

[Mpn pasHornacusix B OUEHKe OOBLEMHOM A0NM Kucropoda onpeaeneHue
MNPOBOAUTL MO MeToAY, U3NOXeHHOMY B 1.3.4.

(M3meHeHHas pegakums, N3m. N 2, 3).

3.5. OnpeneneHue 06 bLEeMHON O0NUM BOAAHOrO napa B ra3oo6pasHom a3oTte

3.5.1. Annapartypa
Brnaromepbl rasoB KyJIOHOMETPUYECKUE, pacCUYUTaHHble Ha U3MepeHue
MUKPOKOHLEHTpauun BogsHoro napa (tuna "bankan-3" u gp.), ¢ OTHOCUTESbHOM

MOrpeLLHOCTbI0 n3mepeHus He Bbile 10% B obriacTu nsmepenuii ot 0 go 20 mnH -1
(ppm) 1 He Bblwe 5% npu Boree BbICOKNX KOHLLEHTpaLUSIX.

3.5.2. lNpoBeneHve aHanm3a

KynoHOMeTpnyYecknin MeTod OCHOBaH Ha  HEenpepbiBHOM KOMMYECTBEHHOM
N3BreYeHn BOASHOIO napa u3 UCMbITYEMOro rasa rmrpoCKONMYHbLIM BELLECTBOM U
OOQHOBPEMEHHOM  3MIEKTPOSNIMTUMECKOM  pPa3fiokeHUM M3BIEKAEMOW BOAbl Ha
BOAOPOA M KMCMopoa, Npyv 9TOM TOK 3MEKTPONnM3a SBNseTcs Mepon KOHLEHTpauum
BOASAHOro napa.

[Mpnbop coeguHAT € Tovkonm oOTbopa TPYyOKOW M3 HepXaBerowen cTanu.

Pacxon rasa yctaHaenmBatoT (50+1) cm3 /MuH. [epekntoyaTtenb Auana3oHoB
N3MEpPEHNa yCTaHaBNMBAIOT Tak, YTOObI MokasaHus npubopa 6binv B npegenax
BTOPON TPETU UIMEPUTENBHOW LUKanbl, rpagyMpoBaHHOM B MUITIMOHHBIX [ONSX
(ppm). Tok anekTponusa namepsieTcss MMKPoaMnepmMeTpoM.

TemnepaTypa GannoHa ¢ aHanuaupyembiM ra3om [oibkHa OblTb He Hmke 15
°C. AHanus npoBOAAT MO MHCTPYKL MK, NpunaraeMon K npubopy.
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3.5.3. ObpaboTka pe3ynbTaToB

OGbeMHy0 Oomo BoasiHoro napa (L3 ) B MnH-1 onpenensoT B COOTBETCTBUM
C YCTaHOBMBLLMMUKCS NOKazaHuaMK npubopa.

HonyckaeTcs onpegenaTb obbeMHy0 O O N 10 BOASHOrO napa
KOHAEHCALNOHHBIM METOAOM, MPUBELAEHHBIM B NPUIIOXEHUN 1.

Mpu pasHornacusax B oueHke 06 EMHON 40NN BOAAHOMO napa aHanmMa npoBOAST
KYJIOHOMETPUYECKMM METOAOM.

3.5-3.5.3. (N3meHeHHaa pepakums, N3m. N 3).

3.6. OnpepneneHne cogepxaHMA KanenbHOW Brarn B razoob6pasHom asoTte
2-ro copTa

BannoH, HanonHeHHbIN a3oToM, yCTaHaBMBaKT BeHTUNEM BHU3 U 4Yepe3 10
MWH NPUOTKPbIBAOT BEHTUSb. [1pyn 3TOM B BEHTUIE HE OOSMKHA NOABNSATLCS BoAaA.

(M3meHeHHas pepakuund, N3m. N 2).

3.7. OnpepeneHue copepXxaHusa Macna B ra3oo6pa3HoM a3oTe

3.7.1. Matepvarns! 1 npubopbl

Bata meaunuymHckasa rurpockonmndeckasa no FOCT 5556-81.

Tpybka cTeknsHHas aruHon 10-11 cm, gmvameTpom 1,6 CM C OTTSHYTbIM
KOHLLOM.

Tpybka cteknaHHas gunametpom 0,5-0,6 cm.

PeomeTtp Tnna POC no [OCT 9932-75 wnn cyeTyunk rasoBbii GapabaHHbIn
Trna PI-700.

(M3meHeHHas pegakuund, N3m. N 3).

3.7.2. lNpoBeneHve aHanm3a

100 om3 as3oTa MpomnyckawT CO CKOPOCTb 2-3 AM3I /MUH Yepe3 CTEKIIHHYH
TpybKy anametTpom 1,6 CM, B KOTOPYIO BIIOXXEH TAMMOH M3 MMIPOCKONNUYECKON BaTbhI.
Y3Kumn KoHew, Tpyokn anmHon 2-3 cm, guametpom 0,5-0,6 cMm cCoeanHAT pe3NHOBOM
TPYO6KOM C PEoOMETPOM WM CYETYMKOM rasa. BTOpom LUMPOKMIA KOHEL, TpyOKu
3aKpbIBaAOT Pe3MHOBOW MNPOOGKOM CO BCTaBfIEHHOW B Hee CTEKNsHHOW TpyoOKown
avametpom 0,5-0,6 cm, KOTOPYHO NPUCOEOMHSAIOT K BansoHy ¢ a3oToM.

[@3006pa3HbI @30T COOTBETCTBYET TpeboBaHMAM HACTOSALIEro CTaHaapTa,
€CII1M Ha TaMnoHe He obpasyeTcsa MacsIAHOro NATHa.

(Monpaska. NYC N 6-2015).

3.8. OnpepeneHue copepXxaHUs Mmacra, MeXaHu4ye CKMx npMmeceun u Bnarum
B XXMOKOM a30Te
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3.8.1. Tlocyna v peakTuBbI
Kon6bl no FOCT 25336-82, BMecTMocTbio 1000 cm3 .
LinnmHapbl mepHble no FTOCT 1770-74, BmecTumocTbio 10 cm3 .

Mpo6upkn no FOCT 25336-82, BMecTMOCTbI0 20 cm 3 .
Yacbl neco4yHble Ha 5 MUH.

Boaa anctunnuposanHasa no FTOCT 6709-72.

Kucrnota ykcycHasa no FOCT 61-75, x.4., negsaHas.
Qdmp 3TUNOBLIN.

3.8.2. lNposeneHve aHanm3a

B cyxyto oGe3xupeHHyto konby HanmeawT 1 am3 asota. MeaneHHo vcnapsioTt
a3oT M oOTorpeBaldT KOOy [0 KOMHaTHOM TemnepaTtypbl. Ha BHYyTpeHHewn
NOBEPXHOCTU KONBbI He JOIMKHO ObITb TBEPAbIX YacTuL, U Kanenb BOAbl.

[na onpeaeneHns cogepxaHua Macna HanmBaloT B KOMOy nocrnegoBaTtenbHo 2

cm3 admpa um 2 cM3 YKCYCHOW KUCMOTbl, CMbIBalOT OHO W CTEHKM KOnbbl U
BbINIMBAIOT pacTBOpP B NPOOUPKY A8 aHanu3a. 3aTtem K pacTBopy A4obaBnstoT 5 cMm

3 BoAbl.

B KOHTpOnbHY0 Npobupky HanvBawT 8 cm3 BoAbl. Yepes 5 MMH cpaBHMBAKOT
MYTHOCTb pacTBopa W BOAbl Ha 4YepHOM doHe. [lpy oTcyTCcTBUM Macsa
NpO3padYHOCTbL pacTBopa [OOSPKHA COOTBETCTBOBATb MPO3PavyHOCTU BOAbI B
KOHTPOSIbHOM NPoBupK

e.
3.9. OnpepeneHne o6LeMHOM AoONM Boagopoaa

3.9.1. Annapartypa

MHorowKkaneHble rasoaHanmM3aTopbl C raribBaHU4YECKON SYENKOM C TBEpAbIM
anekTponutom Tuna “Jlagyput" nnn gpyrme ¢ OTHOCUTESTbHOW MOMPELLHOCTLID He
Bbilwe 10%.

3.9.2. lNposeneHve aHanm3a

[MpuHUMN paboTbl rasoaHanM3aTopa OCHOBaH Ha peakuun B3aMMOOencTBUS
BOAOpOAa C KUCIIOPOAOM B peakTope Mpu BbICOKOW TemnepaTtype B NPUCYTCTBUU
KaTanusaTtopa, WU3MEpeHUM C MOMOLLBIO KYNIOHOMETPUYECKOINo YYBCTBUTEMBLHOMO
arieMeHTa KonmyecTBa Obpas3oBaBLLUENCHA B pesynbrare 3TOM peakuun Brarn u
nocreayrowemMm onpeaeneHnn ocTaTOMHOrO KonmyecTBa Bogopoda C MOMOLLLHO
TBEPLAO3NEKTPOSIUTHOIO YyBCTBUTESTBHOIO 3fIEMEHTA.

[MogroToBKa K aHanu3y 1 ero npoBeAeHne BbIMOMHAKTCSA COrfacHO MHCTPYKLUN
no akcnnyatauun npnbopa.
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3.9.3. ObpaboTka pe3ynbTaToB

OGBbeMHyto gono Bogopoaa (A5 ) B npoLieHTax onpeaensoT B COOTBETCTBUN C
YCTaHOBUBLLMMMUCS NoKasaHnamu npmnbopa.

Ob6bemMHy0 oM Bogopoda AonycKaeTca onpenensTb ra3oagcopbLunoHHbIM
XpomaTorpagomyecknm MEeTo4OM C npuMeHeHneM xpomatorpada C
BbICOKOYYBCTBUTENBbHLIM ~ OETEKTOPOM MO TEMSIONPOBOAHOCTM C  MOPOroM

YyBCTBUTENBLHOCTM Mo Bogopoay He Bbilie 0,2 mnH-1 .

3a pesynbrart aHanuM3a NpuMHUMAaloT cpefHee apudMeTudeckoe pesyrbTaToB
Tpex napannenbHbiX  OMNpedeneHun,  pacxoxgeHune — Mmexay  Haubornee
OTNIMYaWMMUCH 3HAYEHNAMU KOTOPbIX HEe [OOSPKHO MpeBbIWaTh Aornyckaemoe
pacxoxaeHue, pasHoe 15%.

[pn pasHornacuax B oueHke obbeMHOW OOMM BOAOPOAA aHanM3 rnpoBoasAT Ha
razoaHanusatope tuna "llasyput".

(M3meHeHHas pepakuund, N3m. N 3).

3.10. OnpepeneHve oO6BLEMHOW [0OSIM CYyMMbl Yriepoacofe pxawmx
coeAMHEeHUH

OGBbEMHYIO [0OM0 CYMMbl YrMepoacoaep)allyx COeaVHEHU B nepecyeTe Ha

CH,4 onpegenstoT rasoxpomaTtorpadmMyeckum MeToaoM C  MpegBapuTenbHbIM
rMOpPVUPOBaHNEM OKUCM U OBYOKUCK yrniepoaa.
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3.10.1. Annapartypa, matepuarbl 1 peakTUBbI
Xpomartorpap C  MraMeHHO-MOHM3AUMOHHBIM  LETEKTOPOM C  MOPOrom

YyBCTBUTENBbHOCTH MO NpomnaHy He Bbille 2,5:-10-% mr/c.

PeakTop-TpyOKa 13 HepxaBetowen ctanm guameTpom ot 3 0 5 MM, ONMHON
100-300 MM, HanosiHeHHas KaTanMs3aTopoM, MOMeLLeHHas! B MeYb, PacCYUTaHHYH
Ha HarpeBaHue o 500 °C.

BcnomoratensHoe obopyaosaHue Anst Xxpomatorpagmyeckoro aHanmaa.

Jlyna nameputenoHas no FOCT 25706-83, 16%, ¢ ueHon aeneHna 1 mm.
INuHenka metannmnyeckasa no FOCT 427-75.

Habop cut Tvna CI1-200 unn cuta aHanorM4Horo Tuna.

LUnpuubl MeauUMHCKME WHBbEKUMOHHbIE Tuna Pekopg no TOCT 22967-90

BMecTUMOCTbio 1; 10 cm3 .

CeKkyHOomep MexaHU4YeCKui.

Pacxogomep NeHHbIN.

A30T MO HacTosweMy cTaHgapTy rasoobpasHbii  "ocobor 4YucTOThbl"
AOMNOSTHUTENBHO OYMLLEHHBIA OT YrrepoaconepXawmx coeauHeHnn 0o 06beMHOM
pornu He 6onee 0,0001%.

Bogopoa TexHudeckun no [OCT 3022-80 mapkm A u b, gononHUTenbHO
OUULLEHHBIN OT YrrepoacoaepXawmx coeguHeHnn o obvemHon gorm He 6ornee
0,0001%.

Bosgyx cxatein no FOCT 17433-80, kracc 3arpsi3HEHHOCTU He BbiLLe 2-T0.

MeTaH raszoobpasHbii YNCTbIN C OOBEMHON [OMNEe OCHOBHOMO BELIECTBA He
meHee 99,6%.

A30T XVOKUN TEXHUHECKUI MO HAaCTOsLLEMY CTaHOapTy.

Hukenb (Il) aszoTHokucnbIn 6-BoaHbIN No [OCT 4055-78.

Okucb mean no TOCT 16539-79.

AHrMOPOH.

Cunukarenb TexHudeckmn wmenkonopuctbih no FTOCT 3956-76, dpakuma c
yacTuuamm pasmepom 0,5-1 mm.

Lleormt cuHteTndeckmn CaX unm NaX dpakums ¢ yactmuamum pasmepom OT
0,25 po 0,6 mm.

Cmecu NoBepoYHble rasoBble ¢ 06 bEMHON Aonen MeTaHa B Bo3gyxe 2,5 mnH-1

n7,5mnH-1 - FCO N 3896-87; 10 mnH-1 - TCO N 3897-87 no NocpeecTpy.
CMecb NoBepoYHas rasoBas ¢ 06bEMHON [0onei ABYOKMCHK Yyrrepoda B asoTe

15 mnH-1, 20 mnH-1, 25 mnH-1 - TCO 3744-87; 50 mnH-1 - TCO 3746-87 no
['ocpeecTpy.
Boaa auctunnuposanHasa no FTOCT 6709

-72.
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3.10.2. lNogroToBka Kk aHanun3y

YcTaHaBnMBaoT B XpomaTtorpade rasoxpomMarorpadmyeckyrd KOJIOHKY, He
3anosiHeHHy agcopbeHToMm (amHon He 6ornee 1 m).

KaTanusatop 4N HamnonHeHWs peakTopa roTOBAT criegyloumm obpasom.
BeicywmBarot cunmkarerns npu 180-200 °C B TeyeHne 4 4 B CyLUIMIbHOM LUKaQy,
nomMew@T B (¢apdopoByl0 YHalKy W 3anvBalOT pPacTBOPOM a3OTHOKUCIIOro

Hukena (Ha 20 r apcopbeHta okorno 10 r Ni(NO3),-6H50O), pacTBOpEeHHoOro B
BoAe. AgcopbeHT pospkeH OblTb MOMHOCTLKD MNOrpyXeH B pacTtBop. M3BbIToK
pacTBopuTena BbinapusatoT. Maccy npokanusatoT npu Temnepatype 600-800 °C
A0 MpeKkpaweHust BblAeNeHNss OKUCIIOB a3oTa, 3aTeM OXNaXaarT, HamnosHAT
peakTop, NPUCOEOMHAIT ero K  xpomaTtorpacy W BOCCTaHaBMBalOT
006pa3oBaBLUYOCH OKUCb HUKENA 0O METalmfIMYecKkoro HUKenst B TOKe Bogopoda

(pacxop 60 cm3 /mMuH) npn 400-500 °C B TedeHue 4 u.

AKTMBHOCTb KaTanmMsaTtopa MpOBEPAIOT C MMOMOLULIO MOBEPOYHON ra3oBOW
CMecu OBYOKUCM yrnepoda B asoTe. B peaktope, NpucoeanHEHHOM C NMOMOLLbHO
TPOMHUKA K rasoxpomarorpadMyeckon KOroHKe (Ha BbIxode rasa), ABYOKUCH
yrnepoga mmapvpytoT Bogopogom npum 450-500 °C pgo metaHa. Mk mMmeTaHa
domKcupyeTcs nrnaMeHHO-UOHN3aLMOHHBIM OETEKTOPOM. 1o BbICOTE NUKa MeTaHa
onpenenalT  00beMHyl0 OO0 ABYOKMCU yrrepoga W CpaBHMBAKT ee C
HOMWHanNbHLIM coAepXaHnem [OBYOKUCKM Yyrrepoga B cmecu. [lonyckaemoe
pacxoXaeHne pesynbTaToB - Ha 6onee 5%.

[ononHUTENbLHY OYUCTKY BOAOPOAA MPOBOAAT B ABYX KOSIOHKax, nepsasi w3
KOTOPbIX HamnosiHeHa aHrmapoHOM, BTOpasd - BbICYLLUEHHbIM W MPOKaNeHHbIM
CUHTETUYECKUM LeonMToM. BTopas KOMoHKa OXnaXgaeTcsl  XUOKUM a30TOM.
[ononHuTenbHaa O4YMCTKa as3oTa - OKUCbo Meau npu Temnepatype 700-750 °C
C nocriegyloumm yaaneHnem Brarm M OBYOKUCW yrriepoda B OBYX KOMOHKaX, Kak
yKa3aHo BblLLE.

3.10.3. 'pagyunpoBka xpomaTorpadia

XpomaTorpadmyeckyto yCTaHOBKY (4epT.5) rpagympytoT MeTogom abCcosntoTHOM
rpagyvpoBKKW, UCMNOMb3ys AN  3TOr0  MNOBEpoYHble rasoBble cmecu. [lo
XpomaTorpaMmmaM MOBEPOYHbIX ra30BbIX CMeCen CTPOAT rpagyyupoBOYHbIA rpadmk
3aBMCMMOCTM BbICOTbI MWKaA MeTaHa B MWINMMeETpaxX, MpuUBEOEHHON K
YyBCTBUTENBbHOCTN perncTpaTtopa M1, oT 06 beMHON J0MM MeTaHa B NPOL,EHTAX.
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1 - 6annoH ¢ aHanManpyeMblM rasom; 2 - 6ansoH ¢ rasaoM-HocuUTenem; 3 - peaykTop
GannoHa;4 - BEeHTWTb  TOHKOM  pPerynupoBKu; 5 - posatop; 6 -
razoxpomarorpagmyeckass KoSiloHKa; 7 - peakTop; 8 - [OEeTeKTop nSflaMeHHo-
MOHU3ALNOHHbIW;

9 - nsmepuTenbHbIA NPUbop

UepT.5

YcrnoBua rpagyvpoBKM - criedyrowme: pacxop rasa-Hocutens asorta - 30-60 cm
3/muH, Bogmopoga - 30-40 cm3/muH, Bo3gyxa - 250-300 cm3/MuH, gosa

rpagyvpoBodHOn cmecu - 1-2 cm3, UyBCTBUTENBHOCTL perMcTparopa
yCTaHaBMMBAOT OMbITHbIM MyTEeM B 3aBMCMMOCTM OT COCTaBa pagyvpOBOYHOM
cMecu 1 Tuna xpomarorpadea.

[PagyMpoBOYHBIM padMK CTPOAT MO CPEeOHUM 3HAYEHUSIM BbICOTbl MUKOB
METaHa, pacCYUTaHHbIX MO pe3yrbTataM He MeHee Tpex napannenbHbIX
onpeaeneHni.

[pagyvpoBKY NPOBEPSAIOT OAMH pa3 B Tpu Mecsua.

3.10.4. lNpoBeneHne aHanmsa
[Mpoby aHanmM3npyemoro rasa BBOAAT B XpomaTtorpad ¢ NoMoLlbi go3aTopa.
TemnepaTypa peaktopa 450-500 °C. Pacxopq rasa-Hocutensi, Bogopoda 1 Bo3agyxa
AOIPKEH ObITb MOEHTUYEH NPUHATOMY MpU rpagympoBke npubopa.
UyBCTBUTENBHOCTL perncTparopa BblbmpatoT Takon, YTobbl MUK onpeaensiemMon
npymecn 6bIn MakcmarnbHbIM B Npedernax guarpaMMHON fieHTbl pernctpartopa.
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3.10.5. ObpaboTka pesynbTaTtoB
O61BbeMHy0 OOMK0 CYMMbl YITEPOACOAEPKALLMX COEANHEHUI B NepecyeTe Ha

CH,4 (A4) B npoueHTax onpenensioT no rpagyupoBOYHOMY rpadmKy no BbiCOTE
nMKa mMeTaHa, NpuBegeHHON K YyBCTBUTENBHOCTU pernctpatopa M1.

3a pesynbTaT aHanuM3a NpUHUMalT cpegHee apumeTnyeckoe pesyrnbTaToB
T p € X napannenbHblX  OonpefeneHun,  pacxoxaoeHne  Mmexay  Hambornee
OTNNYaOWMMNCA  3HAYEHUSIMWU  KOTOPbIX  HEe  MpeBblaeT  [onyckaemoe
pacxoxaeHue, pasHoe 15%.

[onyckaemaa oOTHOCUTEeNbHasg cyMMapHasi NorpelHoCcTb pesyrnbrarta aHanmsa
1+25% npu goseputensHon BeposiTHocTh 0,95.

3.11. O6beMHy0 A0M0 KMCopoda U CyMMbI yrriepoaconepXawmx coeguHeHnn

B nepecyete Ha CH,4 pgonyckaerca onpegensats ra3oagcopbuyoHHbIM
XpomMartorpagom4ecKkmum MEeTOAO0M C NpUMeHeHneM Xpomarorpada C
BbICOKOYYBCTBUTESTbHLIM [ETEKTOPOM C MOPOroM YyBCTBUTESIBHOCTU MO KaXkgom
onpeaensaemMmon npumvecu He Bbiwe 0,1 ppm.

3.9-3.11. ( UameHeHHasa pegakums, N3m. N 3).

4. YIIAKOBKA, MAPKUPOBKA,
TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1. YnakoBKa, MapKMpoBKa, TPaHCNOPTMPOBaHME U XpPaHEHNE ra3oo0bpa3Horo n
XMOKOro TEeXHMYECKOro asoTa, asoTa MOBLILWEHHOW 4YMUCTOTbl M as3oTta ocobon
ymucToTbl - N0 [OCT 26460-85, npyn 9TOM HOMUHanNbHoe aaeneHue asota npu 20 °C

B OannoHax n aeTopeuunueHtax (15,0+0,5) MMa (150+5) krc/cm2 nmm (20,0+1,0)

MMa (200£10) krc/cm <.
(M3meHeHHas pegakums, N3m. N 2, 3).

4.2-4.6. (WckmoyeHbl, N3m. N 2).

5. TAPAHTUU N3TOTOBUTEIA

5.1. NsrotoBuTEnb rapaHTUpyeT COOTBETCTBME KayecTBa rasoobpasHoro wu
XnOKoro asota TpeboBaHUAM HaCTOALEro cTaHgapTa npu cobrnogeHun ycroBumn
XPaHEHNS N TPAHCMOPTUPOBaHUS.

5.2. apaHTUHbIN CPOK XpaHeHus1 rasoobpasHoro asoTa - 18 mMec coO AHs

N3roToBJIEHNA NPOAOYKTA.
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5.1-5.2. (U3ameHeHHasa pegakuuns, M3m. N 2).

6. TPEBOBAHUA BE3OINACHOCTU

6.1. A30T HETOKCUYEH, HEB3PbLIBOOMACEH.

6.2. HakonneHne rasoobpasHOro asoTa BbI3blBaeT HABMIEHME KUCIIOPOOHOW
HegocTaTOMHOCTU U yaywbda. CogepxaHne kucrnopoga B BO3ayxe paboyven 30HbI
OOSPKHO 6bITh HEe MeHee 19% (No 0b6bemy).

6.3. XXuokumnm asoT - HU3KOKMMSALAS >XUOKOCTb, KOTOpas MOXET Bbl3BaTb
oOMOpaXxrBaHME KOXM M NopaXeHue cnmancton obornoyku rmas. lNpu ot6éope npobd
XMOKOro asota Heobxoaumo paboTaTb B 3aLUMTHBIX OYKaX.

6.4. [pn NoBLILLEHMM B XMOKOM as3oTe cogepxaHust kucrnopoga no 30% (no
obbemy) (Hanpumep, B pesynbrate WCNAPEHUSI >KXUOKOMO asoTa) BO3MOXHO
obpasoBaHMe Moxapo-, B3PbIBOONACHBLIX CMECen C OpraHN4YeCKMMWU BeELLECTBAMM.
MoaToMy B BaHHax WM APYrMX OTKPbITbIX COCydax, MNpeaHasHayYeHHbIX A5
npoBeaeHns paboT B cpede XMAOKOro asoTa, NPUCYTCTBME Macer], OpraHM4ecKux
pacTBOpuUTENEN U APYrMX NOXapo-, B3PbIBOONACHbLIX BELLECTB HEAOMYCTUMO.

[Nepen ncnonb3oBaHMeEM U NpoBeaeHNEM paboT C NPUMEHEHNEM XUOKOrO a3oTa
A0JSPKHA NPOBOAUTLCS NPOBEPKA COAepKaHWs B HEM KMUCopoaa.

CnuB XuOKoOro asoTa [JOfkeH NpPOBOAUTBCA B chneumanbHO OTBEAEHHbIX
MecTax, He UMEILLMX MOKPbITUA U3 acdansta, AepeBa Unn gpyrmx opraHUYecKmx
MaTepuaros.

6.5. lNNepen npoBedeHMEM PEMOHTHbIX pPaboT WM OCBUAETENLCTBOBAHUEM
ObIBLLUEN B 3KCMfyaTauuMuM TPaHCMOPTHOM WM CTaLMOHAPHOWM E€MKOCTU XMAKOro
a3oTa ee HeobxoaAMMO OTOrpeTb 40 TEMMNEPATYPbl OKPYXatoLen cpebl U NpoayThb
BO3yXOM.

HauvHaTe paboTaTb paspeluaeTcs TOMbKO Mocre TOro, Kak cogepxaHue
KMcnopoaa BHYTPpU LMCTEPHbI U obopyaoBaHua 6yaeT He meHee 19% (no o6bemy).

6.6. Npu paboTte B atMocdepe azoTa HEOH6XOANUMO MOSb30BaTLCHA N30SNINPYIOLLMM
KUCINOPOAHBLIM MPUOOPOM UM LLINAHIOBLIM NMPOTUBOra3oMm.

NMPUNOXEHUE 1 (pekomeHayemoe).
OMNPEOENEHMWE OBBLEMHOW OONU
BOAAHOIO NAPA KOHOEHCALUUWOHHbIM
METOOOM
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MPUNOXXEHUE 1
Pekomerngyemoe

1. OObemHyl0o OonMo  BOASHOTO  nNapa  onpedenaiT  npubopamu

KOHEHCAaLMOHHOro TUMa ¢ NOPOroBO YyBCTBUTENBHOCTLIO He Bbilwe 1,5 MrH-1 .

OTHocuTenbHast NorpewHocTb npubopa He gorkHa npesblwatb 10%. Metoa
OCHOBaH Ha W3MEepPeHUn TemrepaTypbl HaCbIWEHUA rasa BOLAHbIM MapoM npw
NOABSIEHNN POCHI Ha OXIaXOEHHOWN 3epKarbHOW NOBEPXHOCTMN.

AHanun3 NpoBoAAT NO UHCTPYKLUN, MPUNOXEHHOMW K Npubopy.

O6BbemMHy0 Lo BOASHOIO rnapa B COOTBETCTBUMN C HAWAEHHOM TemMnepaTypon
HacbILWEHWS onpeaensioT no Tabnmue.
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ObbemMHass pons BOASIHOrO napa, || Temnepatypa HacblweHus, °C
MrH-1 (ppm)

2,55 -70
3,44 -68
4,60 -66
6,10 -64
8,07 -62
10,6 -60
14,0 -58
18,3 -56
23,4 54
31,1 -52
39,4 -50
49,7 -48
63,2 -46
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101 -42

127 -40

MNpumeyvaHne. O6bemHas gons, pasHas 1 MnH-1, cootBeTcTBYEeT 1:10-4%.
NMPUNOXEHWE 1. (MW3meHeHHas pegakuund, N3m. N 3).

NMPUNOXEHUE 2 (pekomeHayemoe).
ONPEAOENEHUE KOJNTMYECTBA A30TA,
OTNYCKAEMOI'O NOTPEBUTENIO

NMPUNTOXXEHUE 2
Pekomerngyemoe

1. O6bem razoobpasHoro aszota B ctanbHoM 6annoHe (F;) B M3 npu 20 °C u
101,3 kla BblYMCHAOT NO dhopmyrie

V= &0 0,

roers - BMecTMMOCTb ©OannonHa, AmMZ. B pacyetax npuHMMaeTcs
cpedoHecTaTUCTUYECKas BeNMYMHA BMECTUMOCTU BanmnoHoB He MeHee Yem n3 100
LLIT.;

K - koadbdmumeHT onst Bbl4YMUCeHUs obbema rasa B HGanmoHe, y4yuTbiBalOWmi
CXXMMaeMOCTb a3oTa, [aBfieHMe U TemnepaTypy rasa B OannoHe, BblYUCIIAT Mo

doopmyrne

283 107

E=(0963P+1)
273 +¢ 2
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roe £ - naBneHuve rasa B 6anmnoHe, M3MepeHHoe MaHOMETPOM, KIC/CM 2

0,968 - koahdMUMEHT nepecyeTa TexHUYecknx atmocdep (krc/cm<) B
domsnyeckne atmocdoepsbl;

{ - Temnepatypa rasa B 6annoHe npu nsmepeHnn aasnenns, °C;

Z - KOO(hMUMNEHT CXMMaAeMOCTM a3oTa npu Temnepatype ¢ °C, yKkasaHHbIW B
Tabnvue.

HaeneHne, Mla, || Temnepatypa, °C
(krc/cm2)
-50 -25 0 20 25 50
KoadhdmumeHT cxxmmaemocTn a3oTa
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

Hanpumep, npu noctaeke raszoobpasHoro asota B GannoHax no [OCT 949-73

BMecTMMOCTblo 40 AM konmnyecTBO rasa B 6annoHe npu pabovem gasneHnn 150

krc/cm 2 npu 20 °C cocTasnseT

-3
(0268150 + 1) 23 L 40=157 m3.

213+ 201,023

2. KonnyecTtBo XMOKOro asoTta, OTNyCKaeMoro noTpedutento B TPaHCNOPTHbIX
LMCTepHax, onpenenstoT rno ykasaTeno ypoBHs xugkoro asota (Y>KA) B TOHHaXx.

Mpu nepeBoaie Macchl XMaKoro a3ota B M2 razoobpasHoro asota npu 20 °C u
101,3 kla nonb3ytoTca opmyrnom
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http://docs.cntd.ru/document/1200001921

_ 1000
1,165

I

rge # - Macca XrMakKoro a3oTta, T,

1,165 - NNOTHOCTbL rasoobpa3Horo a3oTa, Kr/m3 .

NPUNOXEHWE 3. (MckmtoveHo, N3m. N 3).

OnNEKTPOHHbLIN TEKCT AOKYMEHTA

nogrotosneH AO "Kogekc" n ceepeH no:
odomumanoHoe nsgaHue
M.: CtangaptuHdopm, 2007

Penakuna OKyMeHTa C y4eToMm
N3MEHEHUN N OONONMHEHU MOAroTOBIIEHA
AO "Kopgekc"
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