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HacTosumn ctaHgapT pacnpocTpaHseTcss Ha ra3oobpasHblil U XMOKUA a3oT,
nony4yaembln M3 aTMOCCEpPHOro BO3Adyxa CcnocoboMm HU3KOTemnepaTypHoOm
peKkTudmKaumn.

[@3006pa3HbIM @30T npefHasHavyaeTcs AN9 co3aHus MHEPTHOM aTMocdepsbl
npu NPOU3BOACTBE, XPaHEHUA W TPAHCNOPTUPOBAHMM JIErKO  OKUCIIAEMbIX
NPOAYKTOB, MNPW BbICOKOTEMMEPATYPHbIX Mpoueccax obpaboTknm MeTansnoB, He
B3aUMOLENCTBYIOLLMX C a30TOM, AN KOHCEpPBALUWUW 3aMKHYTbIX MeTanMyecKmx
cocynoB 1 Tpyb6onpoBoAOB U APYrvX LiEeSen.

Knoknin a3oT UCNonb3yeTca Kak XragareHT, a Takxke (nocne rasudgukaumm) ang
Lienen, yKasaHHbIX BblLle 4519 ra3000pa3Horo a3orta.

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

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

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

77,35 K npu paenenmmn 101,3 klMa n yoenbHbiMm o6bemom 1,239 am3 /kr npwu
Temnepartype 77,35 K n gasnenHum 101,3 k[a.

CtaHgapT cooTBeTcTBYET MexayHapogHomy ctaHaapty MCO 2435-73 B yacTu
TEXHUYECKOro ra3zoobpasHoro asora, npeaHa3Ha4eHHoro Anst TEXHUYECKUX CUCTEM
camorieTa, No CoaepXxaHuto a3oTa, KMcrnopoaa, BoAAHbIX NapoB, Macna.

®opmyna: N .

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

(M3meHeHHas pegakuund, N3m. N 3).

1. TEXHNHECKNE TPEBOBAHNA

1.1. o M3NKO-XMMUYECKUM NOKa3aTensam ra3oobpasHbin U XMOKUA a30T OOSMKeEH
COOTBETCTBOBATb HOPMaM, yKasdaHHbIM B Tabn.1.

Tabnuua 1



HanmeHoBaHue
rnokasarens

Hopma ons Mmapku ra3zoo6pasHoro v »KuakKoro asoTa

0Cco0OMN YNCTOTHI || MOBLILLEHHOMN TEXHUYECKOro
YUCTOTbI
1-n 2-1 1-n 2-1 1-n 2-n copT
copT copT copT copT || copT
1. ObbemHas pgondal 99,999 (199,996 (99,99 99,95 [99,6 99,0
asorta, %, He MeHee
2. ObbemHas ponsal/0,0005 ||0,001 0,001 0,05 0,4 1,0
Kucropoaa, %, He
bonee
3. O6bemHas pgongal|[0,0007 | 0,0007 ||0,0015 | 0,004 | 0,009 | Bblaoep-
BOAAHOIO napa B XMBaetT
razoobpasHom asote, %, ncnblTa-
He bonee HMe no
n.3.6
4. CooepxaHne macna B || He BoioepxuvBaeTt ncnbitadne no n.3.7
ra3oobpa3HoM a3oTte onpegenseTcs

5. CogepxaHvne macna,
MeXaHU4YeCKNX
npyumecen WM Brarm B
XWOKOM a3oTe

6. Ob6bemHasas pond
Bogopoaa, %, He bornee

BoliaepxuvBaeT ucnbitTaHne no n.3.8

0,0002 ({0,001

He HopmupyeTcs




7. ObbvemHass pgonsal/0,0003 ||0,001 To xe
CYMMbI
yrnepogcoaepaLmx
coeguHeHun B

nepecyete Ha CH,, %,
He boree

[MpumeyaHus:

1. MNokasaTtenb no nognyHKTy 1 Tabnuubl BKMOYaET NPUMECU MHEPTHbIX ra3oB
(aproH, HeoH, renun).

2. o cornacoBaHuo ¢ NOTpedbutenem B TEXHUYECKOM ra3oobpasHom asoTte 1-ro
copTa, TpaHcnopTMpyeMoMm Mo TpybonpoBogy, AonyckaeTcss obbemHasas gons
BoasiHoro napa 6onee 0,009%.

3. [JonyckaeTca yMeHblUeHMe KormyecTBa XUOKOro a3oTa BCreacTBue ero
ncnapeHns Npu TpaHCNoOpPTUPOBaHMM U XpaHeHn He 6onee Yyem Ha 10%.

4. [a3006pasHbI TEXHUYECKUA a30T, NpefHasHayYeHHbIM ANs aBuauun, cnegyet
BblNycKkaTb ¢ 06beMHON Aonen BoasiHoro napa He 6ornee 0,003%. [na ocTanbHbIX
nokasatefnien HOpMbl [OO0SPKHbl OblTb HE HWXKE COOTBETCTBYHOLMX HOPM  Ons
TEXHUYECKOro asora 2-ro copra.

5. Ha BoagyxopasgenurerbHbIX ycTaHoBKax HM3Koro gasrieHns KT-12, KTK-35, K1-5
n op. n Ha yctaHoBke K1-3600 paspeLuaeTtcsa nosiyydaTb XUOAKUA TEXHUYECKUN a30T C
obbemHon gonen asota He meHee 97,0%.

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

1.2. Kogbl OKI1 TexHuyeckoro rasoobpasHoOro W XMOKOro asoTa, a Takxke
ra3o006pa3HoOro u XXMaKoro azota ocobour YMCTOThI NpuBeaeHbl B Tabn.1a.

Tabnuua 1a



HanmeHoBaHve npoaykTa

Kog OKI1

A30T razoobpasHbi TEXHNYECKMUIA KOMMPUMNPOBAHHbIN:

nepBbIN COPT

BTOPOW COpPT

A30T razoobpasHbIi TEXHUYECKNIN HECXKATbIN:

nepBbIN COPT

BTOPOW COpPT

A30T XXMOKUN TEXHUHECKUIA:

nepBbIN COPT

BTOPOW COpPT

A30T ra3oobpasHbIri 0COOON YNCTOTI:

nepBbIN COPT

BTOPOW COPT

A30T X1aKun ocobom YNCTOTHI:

21

21

21

21

21

21

21

21

21

21

21

21

21

1412 0100

1412 0130

1412 0140

1412 0300

1412 0330

1412 0340

1412 0200

1412 0230

1412 0240

1412 0400

1412 0430

1412 0440

1412 0500




nepBbIN COPT

BTOPOW COPT

nepBbIn COPT

BTOPOW COPT

A30T >XMAKUIN NOBbILLEHHON YNCTOThI:

nepBbIvN COPT

BTOPOW COpPT

A30T ra3oobpasHbIi NOBbILLEHHON YACTOTI:

21

21

21

21

21

21

21

21

1412 0530

1412 0540

1412 0700

1412 0730

1412 0740

1412 0800

1412 0830

1412 0840

(M3meHeHHas pegakuund, N3m. N 3).

2. MPABUJIA NMPUEMKWH




2.1. TazoobpasHbin 1 XMOKUA a30T MNpuUHMMAalOT naptuamun. apTven cuutaroT
OOHOPOAHLIN MO CBOMM Ka4yeCTBEHHbIM MnoKasaTenamM as3oT OAHOWM CMEHHOM
BblpabOoTKW, COMPOBOXOAEMbIA OOAHUM [OOKYMEHTOM O KayecTBe, Npu 3TOM Npu
nepeBo3ke a3oTa B LMUCTEpHaxX WM aBTOPEUUnMEHTax 3a MNapTUO MPUHUMAKOT
KaXKOyto LLUCTEPHY U 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, coaepXXauwm crneayroume aHHbI€e:

HaUMEeHOBaHWE NPeanpuUATUS-U3roTOBUTENS N €ro TOBAPHbIN 3HaK;

HaMMeHOBaHWE U COPT NPOAYKTA;

HOMeEpP NnapTuu;

AaTy U3roToBIIEHNS;

06beM razoobpasHoro aszota B KybMyeckux MeTpax, Maccy XWOKoro asoTta B
TOHHaX UK Kurorpammax (BblYUCIIEHHbIE B COOTBETCTBUN C MPUMOXEHNEM 2);

pe3ynbTaTbl NPOBEAEHHbIX aHanM3oB WM NOATBEPXKOEHME O COOTBETCTBUM
npoaykTa TpeboBaHNAM HACTOALLErO CTaH4apTa;

0603HaYeHMe HaCTOALLErO CTaHAapTa;

HOMEpP LMCTEPHbI XXNOKOro a3oTa.

(M3meHeHHas pegakuund, N3m. N 2).

22. [Ona npoBepkn U3rOTOBUTENEM  KayecTBa rasoobpasHoro asoTa,
TpaHcnopTupyemoro B 6GannoHax, otbupatT 2% OGannoHoB ot naptum go 200
6annoHoB 1 NaTb 6annoHoB oT napTum 6onee 200 6annoHoB..

2.3. [Ana npoBepKn M3roToBUTESNIEM KavyeCcTBa XXUOKOro asota npoby otbupatoT oT

Ka)KOOW TPaHCMOPTHOW LUCTEePHblI HOMUHAmNbHOW BMecTuMocTbio 10 M3 u Gonee.
[py HANOMHEHMM LUUCTEPH MEHbLUEN BMECTUMOCTbLIO UM cocyaoB [btoapa npody
oTOMpalT Wn3 CTauMOHAPHOM €EMKOCTW [0 HanofHeHUs napTum  ummM - u3
pasgenuTenbHOro annapara 40 M Nocsie HanoIHEHNA NapTun.

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

2.4. [Ina npoBepkn notpedbutenem kadectBa razoobpasHoro asota otoupatoT 2%
GannoHoB OT napTuK, HO He MeHee AByx 6GannoHoB npwu naptum meHee 100
GannoHos.

[na npoBepkn notpebutenemMm KadecTBa >XMOKOro asora npoby otbupatoT oT
KayKgon TpaHcnopTHOM LnctepHbl nnv 10% eauHu, npoaykumn.

2.5. [1na npoBepkn wnsrotoButeneMm n notpebutenemMm kayectBa rasoobpasHoro
a3oTa, TPaHCMNOPTUPYEMOro B aBTOpeuunueHTax, npoby oTbupatoT OT Kaxgoro
aBToOpeuMnueHTa.

2.6. [Ina npoBepkn n3rotoBuTeneMm n notpebutenemMm kayecTBa rasoobpasHoro
asoTa, TpaHcnopTupyemMoro no Tpybonposoay, Npoby oTbmpaloT He MeHee OOHOro
pa3a 3a 24 u.



2.7. MNpv nony4yeHUn HeyaoBETBOPUTENBbHBLIX Pe3ynbTaToB aHanm3a ra3oodpasHoro
NN XMOKOro a3oTa XoTa Obl MO ogHOMY M3 MnokasaTesien LOofhkHa MPOBOAUTLCS
NOBTOPHAas NpoBepKa Ha yaBOEHHOW BbIOOPKE nnn yaBoeHHOM obbeme Npob oT Toun
Xe napTun.

PesynbTaTbl NOBTOPHbIX aHANMM30B PacnpoCTPaHATCA Ha BCHO NapTUIO.

3. METOAbl AHAITU3A

3.1. MeToabl otOopa Nnpob

3.1.1. MNpoby razoobpasHoro asoTa n3 GannoHOB UMM aBTopeuunmeHTa oTbupatoTt
npu aaeneHun (14,7+0,5) MMa [(150+5) krc/cm2] nrm (19,6+1,0) MMa [(200+10)

krc/cm 2].

[Mpoby raszoobpasHoro asota U3 GanmnoHa, aBTopeLunueHTa nnm Tpybonposoaa
oTOMpaloT HenocpeaCcTBEHHO B Npnbop Ana aHanuaa. CoeanHuTenbHble TPpYyOKu oT
MecTa oTtbopa npobbl OO0 npubopa AOMKHbI OblTb NPOAYTbl HE MeEHee 4YeM
AECATUKPaATHbIM 06 bEMOM aHaNM3MpyemMoro a3oTa.

[Mpoby rasoobpasHoro asota w3 TpybornpoBoga OTOMPAOT C  MOMOLLBIO
ra3o0TOOPHON TPYOKN U3 HEPXKABEIOLLIEN CTanM UnmM Apyroro KOPPO3NOHHO-CTOMKOIO
mMaTepuana ¢ BHYTPEHHUM ONAaMETPOM HE MeHee 5 MM, BBEOEHHOM B TpybonpoBoa
Ha rnyouHy 1/3 ero gnameTtpa.

[Mpoby raszoobpasHoro asota Ans onpeneneHuss o0beMHOM [0MM BOOSAHbIX
napoB oOTObMpaloT 4epe3 TPYOKy W3 HepXaBewwen cTanu, npeasaputesisHO
BbICYLLEHHYIO B CYLUMIbHOM LLKady.

(M3meHeHHas pegakuund, N3m. N 3).

3.1.2. MNpoby »makoro asota oTbMpaloT B YyCTaAHOBKY (4epT.1), KOTopas BKMO4aeT

KpuoreHHbin cocyn Tuna CK-6, paccunTaHHbili Ha gaBneHune 0,03 Mrla (0,3 krc/cm 2
), C KPbILLKOW, CHabXeHHOW ABYyMA Tpybkamu, ofHa 13 KOTOPbIX 4OXOAUT OO0 AHAa
cocyada, BTOpas - KOpoTKas, 3akpbiTa 3aXMMOM, U 3MEEBUKOBbLIM UCNapUTErb,
N3roTOBSIEHHbIN U3 TPYOKN U3 HepxaBetowen ctanm grnmHon 500 MM ¢ BHYTPEHHUM
avametpoMm 1,5 MM, NOrpyXeHHbIM B COCYL, C BOLOW, WM HENOCPeOCTBEHHO B
Npnbop ons aHanusa vyepes ncnaputens. icnaputens npucoeguHsaoT K OTKPbITOMY
BEHTUITIO EMKOCTWU C »XUOKMM a30TOM MOCIie MOSABMIEHNA B HEM Kanesb >XUAOKOro
asoTa.



&

SWa R

1 - pe3nHoBas TpybOKa C 3aXUMOM; 2 - MedHasa Tpybka 6x1 MMm; 3 - Kpblwka; 4 -
pesnHoBasa 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 OXfaxgarT  HebonbLUMM

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

[Mfp OTKPbLITOM 3aXMMe 3aKpbiBalOT KPUOTEHHbIN COCYA  KPbIWKOM W
NPUCOEOVHAIOT K HEMY UCMapuTenb, NOrPyXeHHbIW B cocy ¢ Harpeton Boaon (50-
60) °C. KopoTkyto TpybKy npucoeguHsaoT K 6annoHy ¢ ra3oobpasHbiM as3oToMm,
OTKPbITUEM PedyKLMOHHOrO BEHTUIIA KOTOPOro perynmpyroT CKOPOCTb NOCTYNSeHUS
XWOKOro asota B ucrnaputers.

[Mpoby »mokoro asota AN OnpefeneHns CcoaepXaHua MexaHU4eCcKuX
npuMecen, Bnarm u macra otéupatoT B CTEKNSAHHYO Konby BmecTumocTbio 1000 cm

3,
3.2. OnpegeneHne o6beMHOM OONM asoTa

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

X=100-{X +X, + X5 +X,),



roe Xy - obbemHasa gons kucnopoga, %;
A4 - obbemHas fons BogsHoro napa, %;
A3 - 06beMHas gonsa Bogopoaa, %;
A 4 - oObeMHaa gona CyMMbl YrrepoacOoAepalmx CoOegUHEHU B nepecyeTe

Ha CO 4, %;
[Mpumedanune. [Npun 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 KONopuMeTpUdecKUM METOLOM,
OCHOBaHHbIM Ha OKWCMNEHUW OOHOBANeHTHOM Meau B OBYXBareHTHyto. [pn aTom
GecuBEeTHbIN pPacTBOP MeAHOAaMMMA4YHOrO KOMMMeKca OOHOBAareHTHOM Meawu
OKpalLMBaETCS B CUHUI LiBET.



3.3.1. Annapartypa, peakTnBbl U pacTBOpbLI
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 00OWero HasHadeHunss ¢ HambonbwmMm npeaernom
B3BewwmBaHus 200 r 2-ro kriacca TOYHOCTMW.

AMmmunak 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 anctunnuposanHasa no FTOCT 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-BogHbii no [OCT

27068-86, pacTBop KoHueHTpauun ¢ (Na;S ;05 -5H, O)=0,05 mons/gm?3.
[lpoBonioka 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 ammuaka c
maccoBon pgonen 25% Ha 1000 cmZi Bogbl. PacTBop rotoBAT B GyTbinM

BMECTUMOCTbIO 5-10 Am3 | 3anonHeHHOW cnvpansMyi M3 MEOHOW MpOBOokW. B
OyTbiNb HANMMBaKOT BOL4Y M PacTBOP aMMuaka, 3aTeM BHOCHAT HaBECKW XIOpPUCTOro
aMMOHMST M ofHoOXNopucTon Megwn. byTeinb 3akpbiBaloT Npobkon € OByMA
OTBOAHbIMK TpybKamu, OoAHa M3 KOTOPbIX AOXOAWUT A0 AHa OyTbin, BTOpas -
KOpOTKas, He Morpy>xeHa B pacTBop.

PacTtBop npogyBaloT 4epe3 ANMHHYK0 TPyOKy aproHoM unmM asoToM Oocobomn
YUCTOTbI A0 MOSIHOrO PacTBOPEHUsI Conen n obecuBednBaHus pactBopa. llocrne
STOro pacTBOp 3alMLWAOT OT AOCTyna BO3gyxa C NMOMOLLbIO PEe3MHOBOW Kamepsbl,
3anosIHEHHOM MHEPTHBLIM ra3oM, UM SpyrMMmmn cnocodamu.

Meob cepHokucrnas no [OCT 4165-78, 0,05 monb/om3, pacTBop, roToBAT
criegyowmm obpasom: 12,484 r ceexenepekpmcTanm3oBaHHOM CEPHOKMUCITON Meaun

pacTBoOpsAlOT B Bode B konbe BmecTumocTbio 1000 cm3 . [ns npoBepku TUTpa
nepeHocaT 25 cM3 MpUroTOBMNEHHOro pacTBopa B KOHMYECKYH KoMy, NpubaBnsaoT

2-3 cm3 ykcycHol kucnotbl M 10 cM3 pacTBOpa MOAMCTOro Kanus. BeigenvBLumiics
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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 OKpPacKM.

[onpaBoyHbIn  KO3bdpmumeHT (£j) AnA  pacTBopa CEepHOKUCTON Meau
BbIYUCIIAOT Mo hopmyrne

_"

e ,
25

roe ] - obbem pacteBopa TuocyrnbdaTta HaTpus KoHueHTpauum ToyHo 0,05

mMonb/gM3 , cm3 ;

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

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

Cpok rogHOCTM 0Opa3LOBbIX PAaCTBOPOB - LLECTb MECSILIEB.

Tabnuua 2



Homep obGpa3suoBoro
pacTBopa

Ob6bem pacTBopa
CEpPHOKUCIION Meaun
KOHL,EHTpaUum TO4YHO

0,05 monb/gM= |, cm?3

O6bem kucnopoga B npobe,
COOTBETCTBYIOLLMA  OKpacke

pacTBopa, cM?

10

11

12

0,05

0,10

0,15

0,20

0,25

0,35

0,45

0,65

0,85

1,00

1,20

1,40

0,015

0,030

0,045

0,060

0,075

0,105

0,135

0,195

0,255

0,300

0,360

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

MpumedaHne. OOBbem Kucropoda, 9SKBMBaneHTHbIn 1 cmZ  pacTBopa

CepHOKUCon Meau KoHueHTpauumn 0,05 monk/am= | paBeH

0,05 11200 293
1000 2 273

Ecnn KoHUEHTpauus pacTBopa CEepHOKMUCIIoON mean He TovHo 0,05 monb/am3 |

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

TO 3HaYeHwus, NpuBefeHHbIe 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  aMMMaYHOro pacTBopa
OLHOXINOPUCTON Meaun 1 Npobupok ¢ 06 pasLLoBbIMM pacTBOPaMM.



fMosoxenue xpama |
£ i i)

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

1 - KpaH cepnoBuaHbIn; 2, 4, 6 - KpaHbl 0QHOXOO0BbIE; 3 - COCYA ANA aHanuaa; S -
CUQOH; 7 - Kamepa pe3nHOoBasi, 3arofiHeEHHas MHEPTHbIM rasom; 8 - 6yTbilb C
NOrfoTUTENbHLIM PACTBOPOM

UepT.3

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

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

3. BMecTUMOoCTb obbema & okosio 25 cm? .



=

5 flonomenun xpawg 2
g
| - coegvHeHve cocypa A ¢ armocdepon; Il - kpaH 3akpbIT; lll - coeanHeHune

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

UepT. 4



Cocyg 3 (4epT.3) MMeeT cepnoBuaHbIN KpaH 1 Ana BBEAEHUSA MOrnoTUTESNbHOro
pactBopa B 00beM £ W KpaH 2 ONs NpUCOeauHEHUa K MecTy oTbopa npobbl.
Obbembl 4 n £ coeguHeHbl TPYOKOW HEDOSbLLOrO AMaMeTpa C KpYroBom METKOM,

orpaHu4MBaroLLE BMECTUMOCTb 06beMa £ okomno 25 cm? .
BmectumocTb  obbema A4 ONS  COCydoB BCEeX TWMNOB OMNpedensawT C

norpeLlHocTbio He 6onee 0,1 cM3 no o6bemMy BoAdbl U ee Macce.
B 3aBucumocTn oT OBGBLEMHOW OONMM KUCIopoda B aHanmM3npyemMom asoTte
NCNOMb3YT COCYAbl BMECTUMOCTbHO:

okorno 100 cm3 - Ansa rasooGpasHOro M XUOKoOro asota ¢ ob6beMHoW aonew
kncnopoaa ao 0,5%;

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

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

2).

3.3.3. INpoBeneHve aHanm3a

KpaHbl 1 n 2 OTKpbIBalOT 1 NPUCOEANHAIOT COoCcya ANA aHanmMsa K MecTy otbopa
npobbl. [lpogyBaldT cocyn He MeHee 4YeM OecATUKpaTHbIM 06 bemMoMm
aHanM3mpyemoro rasa.

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

[laBneHve rasa B cocyae BblpaBHMBAOT C aTMOCEPHbIM BbICTPbIM NOBOPOTOM
KpaHa 2, KOHYMK KOTOPOro npegBapuTenbHO norpyxatT B Bogy. OTmevaroT
BGapomeTpunyeckoe gaBneHme n TemnepaTypy NOMELLEHWS.

3anonHawT obbem & 4epe3 KpaH 1 pacTBOPOM OOHOXIIOPUCTOM Meaw,
npeaBapuTenibHO crmBasa U3 cMdoHa NepBY0 MNOPLNIO pacTBopa. 3akpblBatoT KpaH
1.

MoabuparT 06pa3uoBbLIN pacTBOP PaBHOW OKPACKU C OKpackom pacTBopa B

obbeme 5.

PacTBop OAOHOXMOPUCTOM Mean nepenmBaldT B 00beM 4. OHEpPrniHo
BCTPSXMBAKOT COCY4, A0 [MOSHOro MOrfoWeHNna pacTBOPOM Kucropoga U3
aHanM3npyemoro rasa.

BosspawiatoT pactBop B 06beM 5 1 noabupatoT odpasuoBbivi pacTBOP PaBHOW

OKpacKK C OKpacKkon pacTtBopa B obbeme £ .
(M3meHeHHas pegakums, N3m. N 1).

3.3.4. ObpaboTka pe3ynbTaToB

O6bemHyto Jonto Kucropoga (A1 ) B NPOLeHTax Bbl4MCHAT No dopmyre



(F5 —F5) 100
o ’

X1=

roe 5 - obbem Kucropoga, COOTBETCTBYHOLMIA BblOpaHHOMY 06pasLoBOMY
pacTBOPY A0 MOITIOLLEHNS KACTopoaa, CM 3 ;

s - obbem Kucropoga, COOTBETCTBYOLMIA BblIOpaHHOMY 00OpasLoBoMy
pacTBOpY MOCIe MNOITOLLEHNS KUCropoaa, CM = ;

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

i

roe 7 - o6beM rasa, B3ATbIV A9 aHanusa, paBHbIi BMECTUMOCTU obbema, A, cm3 ;

K4 - koadpdpmumeHT onsa npueeaeHns obvema cyxoro rasa Kk 20 °C un 101,3 «la,
yKa3aHHbI B Tabn.3.

Tabrvuya 3



;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




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 NpuyHMMaloT cpegHee apudMeTnyeckoe pesyrnbTaToB
ABYX MapasnnenbHbiX OornpeaeneHnin, pacxoxXaeHne mexay KOTOPbIMU He AOSPKHO
npeBbIaTh Aonyckaemoe pacxoxageHue, pasHoe 15%.

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

[onyckaetca onpegeneHne oOObEMHOM [0OMnM KUcropoda B rasoobpasHom
asoTe, TpaHCNopPTUPYEMOM Mo TPYOONpPoBOAY, NPOMbILLIEHHBIMY aBTOMAaTUYECKUMN
rasoaHanusaTopammn HenpepbiBHoro aencteua no FOCT 13320-81. lNorpelHocTb
n3mepeHna He gospkHa npesblwaTtb 10% OTH.

Ob6bemMHyl0 O0M0 KUCnopoda [onyckaeTcs onpenensaTb MHOrowwKasbHbIMU
npubopamm C ranbBaHUYECKOM HAYEMKOM C  TBEpabiM  3NIEKTPOSIMTOM C
OTHOCUTESTbHOM MOrpelHocTbio M3mepeHnn He Bbiwe 10%. Npn aToM o06bemHasd
Aona Bogopoda WM roproyux nNpuMecen B aHanmMsmpyemMom asoTe He [OoSpkHa
npeBblwaTtb 1% OT namepsieMon 06 bEMHON 40NN KMCropoaa.

[Mpn pasHornacusix B OUEeHKe OOBLEMHOM A0NM Kucropoga onpeaeneHue
NPOBOAUTL MO MeToAY, U3NOXeHHOMY B 1.3.3.

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

3.4. OnpeneneHue o6 LEeMHOMN A0NU KUCnopoaa B Konu4yectse cBbiwwe 0,5%

Ob6bemMHyl0 Jono Kucropoga onpegendalT abcopbuMoHHBIM METOAOM Mo
N3MeHeHN0 obbemMa npobbl aszota nocre MOMMOLWEHNS KUcnopoaa LenoYHbIM
pacTBOPOM nuporansona.
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3.4.1. PeakTuBbl, pacTBOpPbI 1 NpUbopbl
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 Ba3enMHOBOro mMacra.

Kanus ruapookuch, BOAHbIN pacTBop ¢ MaccoBon aonen 37%.

NaHornunH 6e3BoAHbIN.

Macno BaszenMHoBoe.

KugkocTb 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 Ao0aBfieHMEM HECKOMbKUX Kanefb pacTBopa METUNOBOro
OpPaHXeBoro.

MeTunoBbln opaHxeBblin (MHAnKaTop) 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 HasHadeHuss ¢ HambonbwmMm npeaernom
B3BewwmBaHus 200 r 2-ro kracca TOYHOCTMW.

(M3meHeHHas pegakums, N3m. 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

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

I - 06 beM HenormnoLeHHbIX ra3os, CM= .

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

[onyckaemas abconioTHas cymmapHasi NorpelHoCcTb pesyrnbrata aHanmsa
10,2% npu goseputensHon BepositTHocTh 0,95.

[lonyckaetca onpegeneHne coaepXaHusi Kucriopoga B razoodbpasHoM asoTe,
TpaHcnopTupyemMoM Mo TpybonpoBody W HarnorHsgemMoM B OanmoHbl  Mu
aBTOPEUMNUEHTbI  NPOMbLILIEHHBIMA  aBTOMaTUYECKMMM  ra3oaHanmMsaTtopamm
HenpepbiBHOro aenctems no FOCT 13320-81. MNorpellHOCTb U3MEPEHUS HE A0IDKHA
npesbiwatb 10% OTH.

[Mpn pasHornacusix B OUEHKe OOBLEMHOM [0NM Kucropoga onpeaeneHue
MNPOBOAUTL MO MeToAY, U3NOXeHHOMY B 1.3.4.

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

3.5. OnpegeneHne o6 beMHON OONM BOASIHOIO Napa B ra3oobpa3HoM a3oTte

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

NOrpeLLHOCTbI0 n3mepeHus He Bbille 10% B obriacTu nsmepenuii ot 0 go 20 mnH -1
(ppm) 1 He Bblwe 5% npu 6oree BbICOKNX KOHLLEHTpaLUSIX.

3.5.2. lNpoBeneHve aHanm3a

KynoHOMeTpnyYecknin MeTod OCHOBaH Ha  HEenpepbiBHOM KOSMYECTBEHHOM
N3BreYeHnM BOASHOrO napa u3 UCMbITYEMOro rasa rmrpoCKONMYHbLIM BELLECTBOM U
OOQHOBPEMEHHOM  3IEKTPOSNIMTUMECKOM  Pa3fioXeHUM M3BMIEKAEMOW BOAbl Ha
BOAOPOA M KMCMopoa, Npyv 9TOM TOK 3MEKTPONM3a ABNseTcs Mepon KOHLEHTpaLum
BOASHOro napa.

[Mpubop coeguHAT € TouKon oOTbopa TPYOKOW M3 HepXaBerwen cTanu.

Pacxon rasa yctaHaenmBatoT (50+1) cm3 /MuH. [epekntoyaTtenb Auana3oHOB
N3MEpPEHNa yCTaHaBNMBAIOT Tak, YTOObI MokasaHus npubopa 6binv B npegenax
BTOPON TPETU MUIMEPUTENBLHOW LUKanbl, rpagyMpoBaHHOM B MUITIMOHHBIX [ONSX
(ppm). Tok anekTponusa namepsieTcss MMKPoaMnepmMeTpoM.

TemnepaTypa GannoHa ¢ aHanu3aupyembiM ra3om [oibkHa OblTb He Hmke 15
°C. AHanms npoBOAAT MO MHCTPYKLMK, 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 bEMHON 40NN BOAAHOMO napa aHanmMa npoBOAST
KYJIOHOMETPUYECKMM METOAOM.

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

3.6. OnpegeneHne coagepXxaHusi KanesibHOM Brnarv B ra3oo6pasHom a3oTe 2-
ro copta
BannoH, HanonHeHHbIn a3oToM, yCTaHaBMBaKT BeHTUNEM BHU3 U 4Yepe3 10
MWH NPUOTKPbIBAOT BEHTUSb. [1pn 3TOM B BEHTUIE HE OOSMKHA NOABNSATLCS BoAa.
(M3meHeHHas pepakuund, N3m. N 2).

3.7. OnpeneneHve coaepXaHna Macna B rasoobpa3HoM a3oTe

3.7.1. Matepvarns! 1 npubopbl

Bata meaunumHckasa rurpockonmndeckasa no FOCT 5556-81.

Tpybka cteknsHHas aruHon 10-11 cm, gvameTpom 1,6 CM C OTTSHYTbIM
KOHLLOM.

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

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

(M3meHeHHas pegakuund, N3m. N 3).

3.7.2. lNpoBeneHve aHanm3a

100 gmZ asoTa MnponyckawT CO CKOPOCTbi 2-3 AMI /MMH 4epe3 CTEeKISHHYH
TpybKy AnameTpom 1,6 CM, B KOTOPYIO BIIOXXEH TAaMMOH M3 MMIPOCKONNYECKON BaTbhI.
Y3Kumn KoHew, Tpyokn anmHon 2-3 cm, guametpom 0,5-0,6 cMm coeanHAT pe3NHOBOM
TPYO6KOM C PEoOMETPOM WM CYETYMKOM ra3a. BTOpom LUMPOKMIA KOHEL, TpyOKu
3aKpbIBaAOT Pe3MHOBOW MPOOKOM CO BCTaBfIEHHOW B Hee CTEKNsHHOW TpyoOKown
avametpom 0,5-0,6 cMm, KOTOPYHO NPUCOEOMHSAIOT K BansoHy ¢ a3oToM.

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

(Monpageka. MYC N 6-2015).

3.8. OnpegeneHne cogepXaHusi Macna, MexaHM4ecKmx npumMecen 1 Brarm B
XMOKOM a3oTe
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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. lNpoBeneHve aHanm3a

B cyxyto o6e3xupeHHyto konby HanmeawT 1 am3 asota. MeaneHHo vcnapsiot
a3oT M oOTorpeBaldT KOOy [0 KOMHaTHOM TemnepaTtypbl. Ha BHYyTpeHHewn
NOBEPXHOCTU KONBbI He JOIMKHO ObITb TBEPAbIX YacTuL, U Kanenb BOAbI.

[na onpeaeneHns cogepxaHusa Macna HanmBaloT B KOOy nocrnegoBaTtenbHo 2

cm3 admpa um 2 cM3 YKCYCHOW KUCMOTbl, CMbIBalOT OHO W CTEHKM KOnbbl U
BbINIMBAIOT pacTBOpP B NPpOOUPKY A8 aHanu3a. 3atem 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 oTCcyTCTBUM Macsa
NpO3padYHOCTbL pacTBopa [OOSPKHA COOTBETCTBOBATb MPO3PavyHOCTU BOAbI B
KOHTPOSIbHOM NPoBupK

3.9. OnpepeneHne o6 LeMHOM AoONK Boagopoaa

3.9.1. Annapartypa

MHorowkKaneHble rasoaHanM3aTopbl C rarbBaHU4YECKON SYENKOWM C TBEPAbIM
anekTponutom Tuna “Jlasyput" nnn gpyrme ¢ OTHOCUTESTbHOW MOrPELLHOCTLI0 He
Bbilwe 10%.

3.9.2. lNposeneHve aHanmsa

[MpuHUMN paboTbl rasoaHanM3aTopa OCHOBaH Ha peakuun B3aMMOOencTBUS
BOAOpOAa C KUCIIOPOAOM B peakTope Mpu BbICOKOW TemnepaTtype B NPUCYTCTBUU
KaTanmsaTtopa, WU3MEpPeHUM C MOMOLLBIO KYNOHOMETPUYECKOro YYBCTBUTEMBLHOMO
arleMeHTa KonmyecTBa Obpas3oBaBLLUENCH B pesynbTare 3TOM peakuun Brarnm u
nocrneayrwemMm onpegeneHnn ocTaTOMHOrO KonmyecTBa Bogopoda C MOMOLLBHO
TBEPLAO3NEKTPOSINTHOIO YyBCTBUTESTBHOIO fIEMEHTA.

[MogroToBKa K aHanu3y n ero NpoBeAeHue BbIMOMHAKTCSA COrfacHO MHCTPYKLUN
no akcnnyaTtauun npnbopa.
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3.9.3. ObpaboTka pe3ynbTaToB

OGBbeMHyto gono Bogopoaa (A5 ) B npoLieHTax onpeaensoT B COOTBETCTBUM C
YCTaHOBUBLLMMMUCS NoKasaHuamu npmnbopa.

Ob6bemMHy0 Jono Bogopoda AonycKaeTca onpenensTb ra3oagcopbLunoHHbIM
XpomaTorpagomyecKknm MEeTo4OoM C npuMeHeHneM xpomatorpada C
BbICOKOYYBCTBUTESNBbHLIM ~ JETEKTOPOM MO TEMSONPOBOAHOCTM C  MOPOroM

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

3a pesynbrart aHanuM3a NpuvHUMaloT cpefHee apudMeTudeckoe pesyrbTaToB
Tpex  napannenbHbiX  OMNpedeneHun,  pacxoxgeHne  Mmexay  Haubornee
OTNIMYaWMMUNCH 3HAYEHNAMM KOTOPbIX HEe [OOSPKHO MpeBbIWaTh Aornyckaemoe
pacxoxaeHue, pasHoe 15%.

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

(M3meHeHHas pepakuud, N3m. N 3).

3.10. OnpepeneHve o0O0BbLEMHOW A0ONU CYMMbl Yriiepoacoae pXalimx
coeAMHEeHUH
O6beMHyl0 OOMI0 CyMMbl YITIEPOACOAEPKALLMX COeQMHEHMI B nepecyeTe Ha

CH,4 onpegenstoT rasoxpomaTtorpadmMyeckum MeToAaoM C  MpenBapuTenbHbIM
rMOpPVUPOBaHNEM OKUCU 1 OBYOKUCK yrniepoaa.



3.10.1. Annapartypa, matepuarbl U peakTUBbI
Xpomartorpacp C  nraMeHHO-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 KaTanmMs3aTopoM, MOMeLLeHHas! B MeYb, PacCYMUTaHHYH
Ha HarpeBaHue go 500 °C.

BcnomoratensHoe obopyaosaHue Anst Xxpomatorpagmyeckoro aHanmaa.

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

Habop cut Tvna CI1-200 unn cuta aHanorm4Horo Tuna.

LUnpuubl MeauUMHCKME WHBbEKUMOHHbIE Tuna Pekopg no FTOCT 22967-90

BMecTUMOCTbio 1; 10 cm3 .

CeKkyHOomep MexaHU4eCKui.

Pacxogomep NeHHbIN.

A30T MO HacToswemy cTaHgapTy rasoobpasHbii  "ocoborm  4uCTOThbl"
AOMNOSTHUTENBHO OYMLLEHHBIA OT YrrepoaconepXawmx coeanuHeHnn 0o 06beMHON
pornu He 6onee 0,0001%.

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

Bosgyx cxatbin no FTOCT 17433-80, kracc 3arpsi3HEHHOCTU He BbiLLe 2-T0.

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

A30T XVOKUA TEXHUHECKUIN MO HAaCTOSLLEMY CTaHOapTy.

Hukenb (Il) asoTHokucnbIn 6-BoaHbIN Mo [TOCT 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 dpakumsa ¢ vactmuamm pasmepom OT
0,25 po 0,6 mm.

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

n7,5mnH-1 - CO N 3896-87; 10 mnH-1 - TCO N 3897-87 no NocpeecTpy.
CMecb NoBepoYHas rasoBas ¢ 06bEMHON [0nei ABYOKMUCHK yrrepoda B asoTe

15 mnH-1, 20 mnH-1, 25 mnH-1 - TCO 3744-87; 50 mnH-1 - TCO 3746-87 no
[‘ocpeecTpy.
Boaa auctunnuposaHHasa no FOCT 6709

-12.
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3.10.2. lNogroToBka Kk aHanu3y

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

KaTanusatop 4N HamnonHeHWs peakTtopa roTOBAT criegyloumm obpasom.
BeicywmBarot cunmkarerns npu 180-200 °C B TeyeHne 4 4 B CyLUIMIbHOM LUKaQy,
nomMew@T B (¢apcopoBy0 YHalKy W 3anvMBalOT pPacTBOPOM a3OTHOKUCIIOro

Hukena (Ha 20 r apcopbeHta okorno 10 r Ni(NO3),-6H50O), pacTBOpEeHHoro B
BoAe. AgcopbeHT pospkeH OblTb MOMHOCTLKD MOrpyXeH B pacTtBop. M3ObIToK
pacTBopuTena BbinapuBatoT. Maccy npokanusatoT npu Temnepatype 600-800 °C
A0 MpeKkpaweHus BblAeNeHNss OKUCIIOB a3oTa, 3aTeM OXNaxaarT, HamnosHAT
peakTop, NPUCOEOMHAIT ero K  xpomaTtorpady W BOCCTaHaBMBalOT
06pa3oBaBLUYOCH OKUCb HUKENA 0O METalfiMYeckoro HUKenst B TOKe Bogopoda

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

AKTMBHOCTb KaTanmsaTtopa MpOBEPAIOT C MMOMOLUbIO MOBEPOYHON ra3oBOW
CMecu OBYOKUCU yrnepoda B asoTe. B peaktope, NpnucoeanHEHHOM C NMOMOLLbHO
TPOMHUKA K rasoxpomarorpadMyeckon KOnoHKe (Ha BbIxo4e rasa), ABYOKUCH
yrnepoga mmgpvpytoT Bogopogom npu 450-500 °C pgo meTtaHa. Mk mMmeTaHa
domKCcupyeTcs nnaMeHHO-UOHN3ALMOHHBIM OETEKTOPOM. 1o BbICOTE NUKa MeTaHa
onpegensiT  0O0beMHyl OO0 ABYOKMCU yrrepoga W CpaBHMBAKT ee C
HOMWHamNbHLIM coOepXaHMem [OBYOKUCUM yrnepoga B cmecu. [lonyckaemoe
pacxoXxaeHne pesynbTaToB - Ha 6onee 5%.

[ononHUTENbHYK OYUCTKY BOAOPOAA MPOBOAAT B ABYX KOSIOHKax, nepsasi w3
KOTOPbIX HamnosiHeHa aHrmapoHOM, BTOpPasd - BbICYLUEHHbIM W MPOKaNeHHbIM
CUHTETUYECKUM LeonmMToM. BTopas KOnoHKka oXnaxgaeTcsl  XUOKAUM a30TOM.
[ononHuTenbHas O4YMCTKa as3oTa - OKUCbo Meau npu Temnepartype 700-750 °C
C nocriegyloumm yaaneHnem Brarm M OBYOKUCK yrriepoda B OBYX KOMOHKaX, Kak
yKa3aHo BblLLE.

3.10.3. 'pagyunpoBka xpomaTorpada

XpomaTorpadmyeckyto yCTaHOBKY (4epT.5) rpagympytoT MeTogom abCcosntoTHOM
rpagyvpoBKKW, UCMNOMb3ys AN 3TOr0  MNOBEpoYHble rasoBble cmecu. [lo
XpomaTorpaMmmam MOBEPOYHbIX ra30BbIX CMeCen CTPOAT rpagyyupoBOYHbIA rpadmk
3aBMCMMOCTM BbICOTbI MWKA MeTaHa B MWINMMETpaX, MpuBEOEHHON K
YyBCTBUTENMBbHOCTN perncTpaTopa M1, oT 06 bemMHON J0nM MeTaHa B NPOL,EHTAX.
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1 - 6annoH ¢ aHanManpyeMblM rasom; 2 - 6ansoH ¢ rasaoM-HocuTenem; 3 - peaykTop
GannoHa;4 - BeHTWIb  TOHKOW  pPerynupoBKu; 5 - posatop; 6 -
razoxpomarorpagmyeckass KoOSiloHKka; 7 - peakTop; 8 - [OEeTeKTop nSflaMeHHo-
MOHU3ALNOHHbIW;

9 - nsmepuTenbHbIN NPUbop

UepT.5

YcrnoBua rpagyvpoBKM - crieqyrowme: pacxop rasa-Hocutens asorta - 30-60 cm
3/muH, Bogmopoga - 30-40 cmi/mumH, 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 PpadMK CTPOAT MO CPEeOHUM 3HAYEeHUSIM BbICOTbl MUKOB
MeTaHa, pacCUYUTaHHbIX MO pe3ynbTataM He MeHee Tpex napannenbHbIX
onpeaeneHni.

['pagyvpoBKY NPOBEPSAIOT OAMH pa3 B Tpu Mecsua.

3.10.4. lNpoBeneHmne aHanmsa
[Mpoby aHanmM3npyemoro rasa BBOAAT B XpomaTtorpad ¢ NoMoLlbi Ao3aTopa.
TemnepaTtypa 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.



3.10.5. ObpaboTka pesynbTaTtoB
O61BbeMHy0 OOMK0 CYMMbl YITEPOACOAEPKALLMX COEANHEHUI B nepecyeTe Ha

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

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

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

3.11. OBbeMHyIO OO0 KMUCopoda N CyMMbI Yrnepoacogepalumx CoeauHeHnn B

nepecyete Ha CH,4  ponyckaetca  onpefendatb  ra3oagcopbuMOHHbIM
XpomMartorpagom4ecKkmum METOA0M C NpUMeHEHNeM Xpomartorpada C
BbICOKOYYBCTBUTESTbHLIM [ETEKTOPOM C MOPOroM YyBCTBUTESIBHOCTU MO KaXkgom
onpepgensaemMmon npumecu He Boiwe 0,1 ppm.

3.9-3.11. ( U3ameHeHHasa pegakums, N3m. N 3).

4. YIIAKOBKA, MAPKUPOBKA,
TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1. YnakoBka, MapKupoBKa, TPaHCMOPTUPOBAHWE U XpaHEHME ra3o0bpasHoro u
XMOKOro TEeXHMYECKOro asoTa, asoTa MOBbILWEHHOW 4YMUCTOTbl M as3oTa ocobon
ymcToTbl - N0 [OCT 26460-85, npn 9TOM HOMUHanNbHoe aasneHue asota npu 20 °C

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

MMa (200£10) krc/cm <.
(M3meHeHHas pegakumst, M3m. N 2, 3).

4.2-4.6. (WcknoyeHbl, A3m. N 2).

5. TAPAHTUU N3TOTOBUTEIA

5.1. N3roToBuTenb rapaHTUpPyeT COOTBETCTBUE KayecTBa razoobpas3Horo 1 X1aKoro
asoTa TpeboBaHNAM HaCTOSLLEro cTaHaapTa npu CobnioaeHNM YCIOBUIA XpaHeHUs!
1 TPaHCMOPTUPOBAHMS.

5.2. [apaHTUNHBIM CPOK XpaHeHUss raszoobpasHoro asota - 18 mMec co AaHA
N3roTOBIIEHUS NPOAYKTA.

5.1-5.2. (U3ameHeHHasa pegakuuns, M3m. N 2).
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6. TPEBOBAHUA BE3OINACHOCTU

6.1. A30T HETOKCUYEH, HEB3PbLIBOOMACEH.

6.2. HakonneHne ra3o06pa3HOro asoTa BbI3blBAET SBMEHWE  KUCIIOPOLHOM
HegocTaToOMHOCTU U yaywbda. CogepxaHue kucrnopoga B BO3ayxe paboyen 30Hb
OOITKHO 6bITh HEe MeHee 19% (no 0b6bemy).

6.3. XKuokumm asoT - HUBKOKUNALWAA XMOKOCTb, KOTOpasi MOXET Bbl3BaTb
oOMOpaXxrBaHME KOXM M NopaxeHune cnmancton obornoyvku rmas. lNpu ot6ope npobd
XMOKOro asota Heobxoaumo paboTaTb B 3aLUMTHBIX OYKaX.

6.4. lNpn noBblEeHMM B XMOKOM a3oTe coaepxaHus kucnopoga Ao 30% (no
obbemMy) (Hanpumep, B pesynbrate WCMAPEHUSI >KUOKOMO asoTa) BO3MOXHO
obpasoBaHMe MoXxapo-, B3PbIBOONACHBIX CMEeCen C OpraHN4yeCKMMU BeLLECTBAMM.
MoaToMy B BaHHax WM APYrMX OTKPbITbIX COCydax, MNpeaHasHayYeHHbIX A5
npoBeaeHns paboT B cpede XMAOKOro asoTa, NPUCYTCTBME Macer], OpraHM4ecKux
pacTBopuUTENen 1 ApYyrMx NoXxapo-, B3pbIBOONACHbLIX BELLECTB HEA0MYCTUMO.

[Nepen ncnonb3oBaHMeEM U NpoBeLeHNEM paboT C NPUMEHEHNEM XUOKOrO a3oTa
A0SPKHA NPOBOAUTLCS NPOBEPKA COAEepKaHWUsS B HEM KMUCopoaa.

CnuB XuOKoOro asoTa [JOfkeH MpPOBOAUTBCA B chneuuanbHO OTBEAEHHbIX
MecTax, He UMENLLMX MOKPbITUA U3 acdansta, AepeBa Unn gpyrmx opraHUYecKmx
MaTepuaros.

6.5. lNepen npoBegeHNEM PEMOHTHbIX PaboT MM oCcBNAETENbCTBOBAHNEM ObIBLLEN
B 3KCnfyatauun TPaHCMOPTHOM MM CTauMOHapPHOW E€MKOCTW >XMAOKOro asoTa ee
HeobXxoaAMMO OTOrpeTb A0 TeMnepaTypbl OKpYyXaroLen cpebl 1 NpoayTb BO34YXOM.
HaunHate paboTaTb paspellaeTca TONbKO MOocfe TOro, Kak copepXaHue
KMcnopoaa BHYTPU LMCTEPHbI U obopyaoBaHua 6yaeT He meHee 19% (no o6bemy).

6.6. Npn pabote B aTMocdepe a3oTa HEOHXOAMMO MNOSb30BATLCHA M3ONMPYHOLLMM
KWCINOPOAHBLIM MPUOOPOM UM LLINAHIOBLIM NMPOTUBOra3oMm.

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

MPUNTOXXEHUE 1
Pekomerngyemoe



1. O6BbeMHYIO 4O BOASHOMO napa onpeaensatoT npubopamm KOHOEHCALMOHHOIO

TUMa C NOPOroBON YyBCTBUTENBHOCTLIO He Bbilwe 1,5 MrH-1 .

OTHocuTenbHas NorpewHocTb npubopa He gorkHa npesblwatb 10%. Metoa
OCHOBaH Ha MW3MepeHun TemnepaTypbl HaCbIWEHUA rasa BOLAHbIM MapoM npw
NOSABIIEHNN POCHI Ha OXIaXOEHHOWN 3epKarbHOW NOBEPXHOCTMN.

AHann3 NpoBoAAT NO UHCTPYKLUN, MPUNOXKEHHOMW K Npubopy.

O6BbemMHy0 L0 BOASHOIO napa B COOTBETCTBUM C HAWAEHHOM TemMnepaTypon
HacbILLEHWST onpeaenstoT no Tabnuue.



Ob6bemMHas pgona BOASHOIO napa,

TemnepaTtypa HacbilweHus, °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
234 54
31,1 -52
39,4 -50
49,7 -48
63,2 -46




80 -44

101 -42

127 -40

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

NMPUNOXEHUE 2 (pekomeHayemoe).
ONMPEAOENEHUE KOJNMTMYECTBA A30TA,
OTNYCKAEMOI'O NOTPEBUTENIO

NMPUNOXXEHUE 2
Pekomerngyemoe

1. O6bem razoobpasHoro asoTta B ctanbHom 6annoHe () B M3 npu 20 °C 1 101,3
kl'a BelYnCNA0T no goopmyre

V= &0V,

roe#s - BMecTMMOCTb ©OannoHa, AmMZ. B pacyetax npuUHMMaeTcs
cpedHecTaTUCTUYECKas BeNMYMHA BMECTUMOCTU BanmnoHoB He MeHee Yem n3 100
LLIT.;

K - koadbdmumeHT ons Bbl4YMUCeEHUs obbemMa rasa B HGannoHe, y4yuTbiBaloLWmii
CXXMMaeMOCTb a3oTa, [aBfieHue U TemnepaTypy rasa B OasnnoHe, BblYUCIIAT Mo

doopmyrne
293 1073

K =(0968P+1)- -
273+¢  Z




roe £ - naBneHuve rasa B 6anmnoHe, M3MepeHHoe MaHOMETPOM, KIC/CM 2

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

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

Z - KOOhMUMNEHT CXMMaAeMOCTK as3oTa 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 razoobpasHoro aszota B GannoHax no [OCT 949-73

BMecTMMOCTblo 40 AM3 konmyecTBO rasa B 6annoHe npu pabovem gasneHnn 150

krc/cm 2 npu 20 °C cocTasnseT

-3
(0268150 + 1) 243 1 40=157 m3.

273+ 20 1,023

2. KonnyecTBO >XMOKOro asoTa, OTMyCKaemoro notpebutento B TpPaHCMOPTHbIX
LMCTEepHax, onpeaenstoT rno ykasaTento ypoBHs xugkoro asota (Y>KA) B TOHHaXx.

Mpu nepeBoaie Macchl XMaAKoro a3ota B M2 razoobpasHoro asota npu 20 °C u
101,3 kla nonb3ytoTca dopmyrnom
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. - 1000
1,165

rge # - Macca XrMgkoro a3oTta, T,

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

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

OnNEKTPOHHbLIN TEKCT AOKYMEHTA

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

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