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Mpeagucnosue
Llenn, oCHOBHbIE MpUHUMNBLI U 0BLme npaBuna NnposeaeHus paboT N0 MEXTOCYAapCTBEHHOW CTaHaap-
Tusauum yctaHoeneHosl MOCT 1.0 «MexrocyaapcTBeHHas cuctema craHgaptusaumm. OCHOBHbIE MOMOXEHUSY
n MOCT 1.2 «MexrocyaapcreeHHas cuctema craHgaptusaumun. CtaHaapTel MEXrocyAapCcTBEHHbIE, npasuna
U peKoMeHAauUMKn No MEXroCcyaapCTBEHHO cTaHaapTusaumu. MNpasuna pa3paboTku, NPUHATUA, OGHOBNEHUS
U OTMEHbI»
CeeaeHuA o ctaHaapre

1 PABPABOTAH ®epepanbHbiM rOCYyAapCTBEHHLIM YHUTAPHbLIM nNpeanpusaTueM «Bcepoccuiickui
Hay4HO-UCCNeaoBaTeNbCKUN MHCTUTYT CTaHgapTusaymmn marepuanos u TexHonorniny (Pryrn «BHUU CMTy)

2 BHECEH MexrocyaapCTB€HHbIM TEXHUYECKUM KOMUTETOM No ctaHaaptuauun MTK 527 «Xumusay

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM N0 CTaHAAPTU3aLMU, METPONOTMKN U cepTudmkaumm (npo-
TOKON OT 28 uioHA 2016 r. Ne 49)

3a npuHATUE NPOroNocoBanu:

KpaTKoe HanMeHoBaHue CTpaHbl Koa cTpaHbi no CoxpameHHoe HanMeHoBaHWe HayuoHanbHOro opraHa
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 no ctaHaapTusauun

ApmeHuna AM MuHakoHoMUKM Pecnybnuku Apmerus

Benapycb BY loccrangapT Pecnybnukn benapych

Kupruaus KG KelpreisctaHgapt

Poccus RU PoccTaHpapt

YkpauHa UA MuHaKkoHOMpPa3BuTHA YKpaunHbl

4 [MpukasoMm deaepanbHOro areHTCTsa no TEXHUYECKOMY PerynupoBaHUIO U METPONOrMM OT 26 OKTS-
6psi 2016 . Ne 1520-cT MmexxrocyaapcTBeHHbin ctaHaapT FOCT 10157—2016 BBeaeH B A€iCTBUE B Ka4ecTBe
HauuoHanbHOro craHaapta Poccunckon degepauuu ¢ 1 uonsa 2017 .

5 BSAMEH roCt 10157—79

6 NEPEU3OAHUE. Anpenb 2019 1.

UHebopmauusa o seedeHuu e delicmeaue (npexkpatweHuu delicmeusi) Hacmosuwie2o cmaHdéapma u usme-
HeHull K HEMy Ha meppumopuu yKkasaHHbIX ebiule 20cydapcme nybruKyemes 6 ykalamesnsx HayuoHabHbIX
cmanfapmos, usdasaembix 8 3mux eocylapcmeax, a makxe 8 cemu VIHmepHem Ha calimax coomeem-
cmeyowux HayuoHanbHbIX 0peaHos rno cmaHdapmusayuu.

B cnyyae nepecmompa, usMeHeHUs Unu OmMeHbi Hacmosujeeo cmaHOapma coomeemcmaeyoujas
uHgopmayus 6ydem onybnukosaHa Ha oduyuanbsHoMm uHmepHem-caiime MexzocydapcmeeHHo20 cosema
no ecmaHdapmus3sayuu, memposiozuu U cepmucpukayuu e kamarnoee «MexzocydapcmeeHHbie crmaH0apmbi»

© CraHgaptuHdopm, odhopmnenue, 2017, 2019

B Poccunckon degepayun HacTOALLMIA CTAHAAPT HE MOXET ObITb MOMHOCTbLIO UK
YaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH WU PaCNPOCTPaHEH B Ka4eCTBe 0puumnanbHOro
n3paHus 6e3 paspelueHus PegepanbHOrO areHTCTBA MO TEXHUYECKOMY PeryniMpoBaHuIo
N METPONorMu
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M E X T OCVYOAUPGCTHBETUHTHUB U C TAHAAUPT

APIOH FA300BPA3HbIV U XUOKUN
TexHu4yeckue ycnosus

Gaseous and liquid argon. Specifications

Dara BBeaeHns — 2017—07—01

1 ObnacTtb NpUMeHeHus

Hacroswmii ctTaHgapT pacnpocTpaHAEeTCa Ha ra3000pasHbIin U XXMAKWIA aproH, Nofy4YaemMblii U3 BO3Ayxa u
OCTaTOYHbIX FA30B aMMMWaYHbLIX MPOU3BOACTB U NPEeAHAa3HaYaeMBbIN ANS UCMONL30BAaHUA B KAYECTBE 3aLLUMTHON
cpeabl Npu CBapKe, peske 1 NnaBke akTUBHbLIX U PEAKMX METANMOB 1 CMaBOB Ha UX OCHOBE, antioMUHUS, anio-
MUHWEBBIX U MArHUEBbIX CMMABOB, HEPXKABEIOLLIMX XPOMOHUKENEBBIX XaPOMPOYHLIX CNAABOB U JIETMPOBAHHBIX
cTaneii pasnuyHbiX Mapok, a Takke Npu pacuHMPOBaHMIM METANSOB B MeTannypruu. B cooTBeTcTBum ¢ TexHu-
YeCKUM pernameHToMm TamoxxeHHoro cotosa 029/2012 [1] aproH siBnsieTcsa nULLeBoi Ao6aBkoi. Mcnonb3ayeTcs
B MULLEBOW NPOMLILUNEHHOCTM B KQ4eCTBE NPONenfeHTa 1 ynakoBO4HOrIO rasa.

dopmynaAr.

ATomHas macca (no MexayHapoaHbIM aToMHbIM Maccam 2016 r) — 39,95.

2 HopmatuBHbIe CCbINKU

B HacTosilem cTaHgapTe UCNosb30BaHbl HOPMATUBHBLIE CCbIIKU HA CREAYIOLLNE MEXIOCYAapCTBEHHbIE
CTaHZapThbl:

FOCT 61 Peaktusbl. Kucnora ykcycHas. TexHu4eckue ycnosus

FOCT 427 JluHenkn naMmeputenbHblie MeTannuyeckne. TexHudyeckue ycnosus

FOCT 617 Tpy6bl MeAHble U NAaTYHHbIE KPYFNOro cevyeHus obLero HasHavyeHus. TexHuueckue ycnosus

FOCT 949 BannoHsbl cTanbHbie Manoro u cpeaHero o6bema ans rasos Ha Pp < 19,6 MMa (200 krc/em?).
TexHuyeckue ycnoBsusi

FOCT 1770 (MCO 1042—83, UCO 4788—80) Mocyna mepHas naboparopHas cteknsHHas. LiunuHapel,
MEH3YpPKU, Konbbl, Npobupku. ObLIMe TEXHUYECKME YCNOBUA

FOCT 3022 Bopopoa TeXHMYeCkuin. TexHn4eckune ycrnosus

FOCT 3760 PeaktuBbl. AMMUAK BOAHbIA. TexHu4eckue ycnosus

FOCT 3773 PeaktmBbl. AMMOHWI XIIOPUCTBIN. TEXHUYECKNE yCrnoBusa

FOCT 3956 Cunukarenb TEXHUYECKUI. TeXHUYeCcKue ycnosus

FOCT 4055 PeaktuBbl. Hukenb (I) a3oTHOKMCNbIN 6-BOAHLIN. TEXHUYECKUE YCIOBUS

FOCT 4107 PeakTtuBbl. Bapus ruapookuch 8-sogHas. TexHnyeckue ycnoesmus

FOCT 4108 PeaktuBbl. Bapuii xnopua 2-BoaHbIN. TexHU4YecKue ycnosus

FOCT 4164 Peaktusbl. Meapb (I) xnopua. TexHuyeckme ycnosus

FOCT 4165 PeaktuBbl. Measb (I) cepHokucnas 5-sogHas. TexHuueckue ycnosus

FOCT 4232 Peaktusbl. Kanuit HoAUCTLIN. TeXHUYECKNE YCNOBUA

FOCT 6331 Kucnopoa >Makuit TEXHUIECKUIA U MeAULIMHCKUN. TEeXHNMYECKue yCrioBua

FOCT 6613 CeTku NpOBONOYHLIE TKaHbIE C KBAAPATHLIMU AYenKamun. TeXHUYECKue ycnosus

FOCT 6709 Boaa aguctunnupoBaHHas. TexHu4eckue ycnosus

FOCT 9293 (MCO 2435—73) A3oT ra3000pasHbIit U Xuakun. TexHu4eckue ycrnoBus

FOCT 10163 Peaktusbl. Kpaxman pacTBopuMbli. TeEXHUYECKME YCNOBUA

FOCT 10727 Hutu CTeknsHHbIE OAHOHANPAaBMEHHbIE. TexHU4Yeckne ycnosus

U3paHune opuumanbHoe
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MOCT 13320 MasoaHanusatopbl NPOMbILUNEHHbIE aBTOMATUYeCKme. ObLumMe TEXHUYECKe yCnoBus

FOCT 16539 Peaktusbl. Meau (Il) okena. TexHuyeckme ycnosus

MOCT 17433 lMpomblwneHHas Ynctota. Cxarbin Bo3ayX. Knaccel 3arpa3HeHHOCTHU

FOCT 18300 CnupT STUNOBIN PEKTUCMKOBAHHBIN TEXHUYECKNIA. TexHudeckue ycnosua')

MOCT 22967 LUnpuubl MEAULMHCKWE WHBEKLMOHHbIE MHOTOKPATHOrO NpUMeHeHus. Obwme TexHude-
ckue TpeboBaHUs U METOAbI UCMbITAHMWNA

MOCT 25336 MNocyaa u obopyaosaHue nabopaTopHble CTeKNsiHHble. Tunbl, OCHOBHbIE NMapaMeTpbl 1
pasmepbl

MOCT 25706 Jlynbl. Tunbl, OCHOBHbIE NapameTpbl. OOLmMe TexHuYeckue TpeboBaHun

FOCT 26460 lNpoaykTbl pasgeneHuss Bosayxa. asel. KpuonpoaykTbl. YnakoBka, MapkupoBKa, TpaHC-
nopTUPOBaHNE U XPaHEHUe

MOCT 27025 PeakTtuBbl. OOLME yKazaHUs No NPOBEAEHUIO UCTIbITAHUM

FOCT 27068 PeaktuBbl. HaTpuit CEpHOBATUCTOKUCTILIN (HATPUSA TMOCYNb(AT) 5-BOAHLIN. TexHUuYeckue
ycnoBus

MOCT 29227 (MCO 835-1—81) TlMocyaa nabopatopHas creknsHHaA. [MuneTtku rpagyupoBaHHbIE.
Yactb 1. Obume TpeboBaHus

MOCT 29251 (MCO 385-1—84) NMocyna nabopaTtopHas creknsaHHas. biopetku. Yactb 1. OOwume Tpe-
BoBaHus

MpumedaHue — lNpu NONL3OBAHUM HACTOSALLMM CTAHAAPTOM LienecoobpasHo NpoBepUTb AENCTBUE CChINOY-
HBIX CTaHA@pTOB W KnaccudukaTopoB Ha ouLuanbHOM UHTEPHET-caliTe MexXrocyaapcTBEHHOrO CoBeTa Mo CTaHAapTh-
3aLuuK, METPONorun U cepTUdUKaLu (Www.easc.by) Unu no ykasarensaM HaLMoHarlbHbIX CTaHAapToB, W3faBaeMbiM B
rocyaapcTBax, ykasaHHbIX B MPefUCTIOBUM, UNK Ha ohuLManbHBIX CailTax COOTBETCTBYIOLUX HALWOHAmNbHLIX OpraHoB Mo
cTaHgapTusauuun. Ecnv Ha JOKYMEHT jaHa HeaTUpOBaHHas Cebifka, TO CriefyeT UCMONb30BaTh A0KYMEHT, AeNCTBYIOLUA
Ha TeKyLUMA MOMEHT, C YYETOM BCEX BHECEHHbIX B HEro U3MeHeHWH. ECRM 3aMeHEH CCbINOYHLIA AOKYMEHT, Ha KOTOPbIi
JaHa AaTupoBaHHas CChlfika, TO CMEefYeT UCMOMb30BaTh yKasaHHY BEPCUI0 STOro JoKyMeHTa. Ecnn nocne npuHATUS
HaCTOsILLero CTaHAapTa B CCbINOYHbIN JOKYMEHT, Ha KOTOPLIA AaHa AaTUpOBaHHas CChifika, BHECEHO U3MEHeHWe, 3aTpa-
rMBatoLLee NosioxeHue, Ha KOTOpoe faHa CChifka, TO STO MomnoXeHue npuMeHsieTes 6e3 yueta AaHHOro n3mMeHeHusi. Ecrin
LOKYMEHT oTMeHeH 6e3 3aMeHbl, TO NOMNoXeHUe, B KOTOPOM AaHa CChiflka Ha Hero, NPUMEHSIETCA B YacTU, He 3aTparvBa-
foLLlel 3Ty CChINKY.

3 TexHuueckue TpeboBaHuA

3.1 Ma3006pasHbiil U XKUAKUIA aproH OMKEH ObiTb M3rOTOBMEH B COOTBETCTBUM C TPEOOBAHUSIMM HACTO-
AILLero cTaHaapTa no TEXHONOrMYECKUM perfiameHTam, yTBepXaeHHbIM B YCTaHOBNEHHOM Nopsigke.

3.2 XapaKrepucTuku

3.2.1 o hU3nKo-xumMm4eCcKkuM nokasatensmM razaoo0pasHbIin U XUAKUIA aproH AOMMKeH COOTBETCTBOBATL
HOpMaMm, ykasaHHbIM B Tabnuue 1.

Tabnwuya 1
Hopma
HaumeHoBaHMe nokasatens
Boicwwnin copt MepBbIi copT
1 ObbeMHas fons aproHa, %, He MeHee 99 993 99 987
2 ObbeMHas gons kucropoga, %, He Gonee 0,0007 0,002
3 ObbeMHas aons a3oTa, %, He Gonee 0,005 0,01
4 ObbeMHas fonsi BOASHLIX NapoB, %, He Bonee, YTO COOTBETCTBYET TeM- 0,0009 0,001
nepaTtype HacblleHWA aproHa BoAsHbIMKU napamu npu gasneHun 101,3 kMa
(760 MM. pT. cT.), °C, He BbiLWe MuHyc 61 MuHyc 58
5 O6beMHasn f[onsi cyMMbl YINEPOACOAEPXKALLUMX COefMHEHNA B NepecyeTe
Ha CO,, %, He Gonee 0,0005 0,001

) B Poccuiickoit Pepepauuu fencteyeT TOCT P 55878—2013 «CnnpT 3TUMOBLIA TEXHUYECKUI T POMNU3HBIA pek-
TUPUKOBaHHBIA. TeXHUYEeCKNe yCroBUs».
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3.2.2 ObbeMHasA A0NA CyMMbl YINepoacoaepXalimx COeMHEHUI He HOPMUPYETCS B ra3o00pasHOM U
>KMAKOM aproHe, BbipabarbiBaeMOM U3 BO34yXa, €CNu AN OYUCTKU CbIPOr0 aproHa UCMOSb3YIOT 3EKTPOHHbIN
BOAOPOA, HE CoAEeMKaLLMA NPUMECEN YrNepoacoaepXKaLumMx COeAMHEHUN U LLENOYM, a Talke BOAOPOA KOKCO-
BOrO rasa u CMHTe3-ra3a, cneyuanbHoO 4004ULLIAEMbI HA AaMMUAYHbIX NPOU3BOACTBAX.

3.2.3 HopMbl Anist >knAKOro aproHa, ykasaHHble B Tabnuue 1, COOTBETCTBYIOT nokasarensm razoobpas-
HOrO aproHa, nofy4eHHOro NpyU NONHOM UcnapeHnn NPOOLI XXMAKOTO aproHa.

3.2.4 [lonyckaeTcs yMEHbLUEHME KONUYECTBA XXUAKOro aproHa BCREeACTBME €ro cnapeHusa npu TpaHc-
NOPTUPOBAHUK M XpaAHEHUU He Bonee Yyem Ha 10 %.

3.3 MapkupoBka

3.3.1 MapkupoBka razaoo6pasHoro u »xuakoro aproHa — no NrOCT 26460.

3.3.2 MapkupoBka, XxapakTepusylowaa OnacHOCTb ra3oobpa3HOro aproHa: HauMMeHOBaHWe rpys3a
«APTOH CXATbIM», Knacc onacHocTy 2, knaccuduKaLMOoHHBIA wndp 2211, HOMep 3HaKa ONacHOCTU — 2.2,
Homep OOH 1006, aBapuitHas kaptodka 201, knaccudukauuoHHbii koa 1A, koa onacHoctu 20.

3.3.3 MapkupoBKa, xapakrepusylowasa OnacHOCTb >XUAKOro0 aproHa: HauMmeHoBaHue rpysa «APIMOH
OXNAYKOEHHBLIA XXUOKUN», knacc onacHOCTH 2, KNaccuPUKALMOHHBIN Wwndp 2213, HoMep 3Haka onac-
HocTu — 2.2, Homep OOH 1951, aBapuitHas kaptoyka 201, knaccudukaLmoHHbIN KoA 3A, Ko OnacHoOCTH 22.

3.4 YnakoBka

YnakoBska razoo6pa3Horo u xumakoro aprona — no MOCT 26460.

4 TpeboBaHus 6e30MacHOCTH

4.1 AproH HETOKCUYEH M HEB3PbLIBOOMACEH, OAHAKO NPEACTaBMSIET ONACHOCTL ANS XKU3HU: NPU €T0 BAbl-
XaHUW YenoBeKk MrHOBEHHO TEPSIET CO3HaHUE, U Yepe3 HECKONbKO MUHYT HacTynaer cMepTb. HapkoTudeckui
ahheKT OT BAbIXAHUSI aproHa NPOSIBAIAETCA TONbKO Npu GapomeTpuyeckoM aasneHuu ceoiwe 0,2 MMa. Co-
AepXaHue aproHa B BbICOKMX KOHLIEHTpaLUAX BO BAbIXxaeMOM BO3ayxXe MOXXET BbI3BaTb NONIOBOKPY>KEHUE, TOLL-
HOTY, PBOTY, MOTEPK CO3HAHUA U CMEPTb OT acmkcumn (B pesynerate KUCIOPOAHOro ronogaHus). B cmecu
aproHa ¢ Apyrumu razamu unm B CMECH aproHa C KUCIopoZoM Npy 06bEMHON Aone KUCnopoaa B CMecu MeHee
19 % pa3BMBaETCA KUCNMOPOAHAs HEAOCTATOMHOCTb, MPU 3HAYUTESIBHOM NOHWKEHUN COAEPXKaHUA KMCIOpO-
Aa — yayuise.

4.2 Ta3006pasHblii aproH Tshkenee Bo3ayXa U MOXET HaKannuBaTbCs B cnabonpoBeTpuBaembiX nome-
LLUEHUAX Y Nona 1 B NpusiMkax, a Takke BO BHYTPEHHUX 0Obemax 060pyaoBaHNsA, NPeaHa3HAYEHHOro Ans no-
NyYeHWs, XpPaHEHUA U TPaHCNOPTUPOBaHKSA ra3o00pa3Horo U Xuakoro aproxa. MNpu sToM CHWKaEeTCcs coaepxa-
HWE Kncropoaa B BO34yxe, YTO MPUBOAUT K KUCIIOPOAHON HEAOCTATOMHOCTH, @ NPU 3HAYUTENBHOM MOHWKEHUN
coepXaHusa Kucnopoaa — K yayLUbio, NoTepe CO3HaHUA U CMEPTU YenoBeka.

4.3 B MecTax BO3MOXHOI0 HaKoMrneHusi ra3oobpasHoro aproHa HEOGX0AMMO KOHTPONUPOBATb coaep-
XaHue Kucnopoaa B Bosgyxe npubopamu aBToMaTUYECKOro UM Py4HOro AEWCTBUSI € YCTPOMCTBOM AN AUC-
TaHUMOHHOro oTbopa npob Bo3ayxa. ObbeMHasa Aons KMCNopoaa B BO3Ayxe A0JKHA ObiTb HE MeHee 19 %.

4.4 XKugkuit aproH — HU3KOKUMSILLAS XUAKOCTb, KOTOpPAsi MOXET Bbl3BaTb 0OMOPaXKMBAHME KOXU U MNO-
paXkeHue crnmsncToi o6onoyku rmas. Mpu ot6ope Npo6 1 aHanuae XUaKoro aproHa Heobxogumo paborathb B
3aLLUUTHBIX OYKax.

4.5 Mepen npoBeaeHMEM PEMOHTHbIX paboT UNKM OCBUAETENLCTBOBAHWEM ObIBLUEW B 3KCMnyaTaumu
TPAHCNOPTHOM UMK CTaLMOHaPHOW EMKOCTU KMAKOIO aproHa ee HeobXoAUMO OTOIPETb A0 TEMNEPATYPbI OKPY-
XKatloLwen cpeabl M NpoayTb BO3AYXOM. Paspeluaetca HauMHaTh paboTbl Mpu 06bEMHOI JONE KUCNopoaa BHY-
TPpU eMKOCTU He MeHee 19 %.

4.6 lMpu pabote B atMocdepe aproHa HeOBX0AMMO UCMONb30BaTh U3ONUPYIOLLME KUCIOPOAHbIE Mpu-
6OpbI UNW LUNAHTOBbINA NPOTUBOTA3.

4.7 Skcnnyartauma 6annoHOB, HANOMHEHHbIX ra3o00pa3sHbIM aproHOM, AOMKHA NPOBOAUTLCH B COOT-
BETCTBUW C HOPMAaTMBHO-NPABOBLIMW aKTaMu, YCTaHaBMMBAIOLLMMI NpaBuUna ycrponcTea u 6e3onacHoin aKkc-
NnyaTaumm cocyaos, paboTaroLumx nog aasnexHnem?).

1) B Pocenitckoit denepalmin AeiicTByeT npukas PocTexHagaopa ot 25.03.2014 Ne 116 «O6 yTeepxaeHun dege-
panbHbIX HOPM W NpaBun B o6nacTi NpoMelwneHHo 6esonacHocTu «MpasBuna NpOMbILLNEHHOK 6e30nNacHOCTU onacHbIX
NPOU3BOACTBEHHLIX 0OBLEKTOB, Ha KOTOPLIX UCMonb3ayeTcs obopyaoBaHue, paboTatoliee noj U3bbITOYHEIM AaBNEHUEM»
(3apeructpupoBaH B MuHiocTe Poccumn 19 mas 2014 r. Ne 32326).
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5 MNpaBuna npueMkun

5.1 Ma3ooGpasHbIf U XKUAKUIA aproH NPUHUMAIOT napTuamu. MNapTueii cuuTaloT noboe KONUYECTBO NPo-
AyKTa, 0AHOPOAHOrO NO NoKa3aTensaAm kayecrsa u 0POPMNEHHOTO OAHUM JOKYMEHTOM O KavecTse.

Mpu nocraBke aproHa B aBTOPELMNUEHTAX UITM TPAHCNOPTHBLIX LUCTEPHAX NapTUElN CYMTAETCA Kaxaas
LMCTEPHA UNU KAXbIA aBTOPELMNUEHT.

Kaxxgas naptus »uaKoro u razoo6pasHOro aproHa 4omkHa CONpOBOXAATLCA AOKYMEHTOM O KadecTee,
coagepxXaLum cneayiolme AaHHble:

- HaUMEHOBaHMe NPeANPUATUSA-U3TOTOBUTENS U €0 TOBAPHbIN 3HAK;

- HAMMEHOBaHUE NPOAYKTa, ero Copr;

- AaTy U3roTOBMEHUS;

- HOMEp napTum,

- 00bemM razoo6pa3HOro aproHa B Kybnueckux MeTpax U Maccy >UAKOro aproHa B TOHHaX UNK KUnorpam-
Max (CM. npunoxeHue A);

- pesynbraTthl NPOBEAEHHLIX aHANU30B UMW MOATBEPXAEHUE O COOTBETCTBUM NpOAYKTa TpebOBaHMAM
HaCTOALLEro cTaHaapra;

- 0603Ha4YeHne HaCTOoALLero cTanaapTa;

- BUA BOAOPOAA, MICNONb3YEMOro Ans OYUCTKU CbIPOro aproHa.

5.2 Ona onpeaeneHua o6beMHOI A0nNM kucrnopoga u 06bLeMHON AO0NMU BOASHLIX NapoB OTOMPAIOT OAUH
6annoH ot obwero konu4ecTea 6annoHoOB, OAHOBPEMEHHO 3aMOfIHEHHBLIX aproHOM U3 obuero TpybonpoBoaa
Ha OIHOM UMM HECKOMbKUX HANOMHUTENbLHLIX KONNEKTOopax, Ans onpeaeneHusi 00bLEMHON A0nu a3oTta oToupa-
0T ABa 6annoHa ot OAHOBPEMEHHO 3anofIHEHHbIX HA KaXXa0M HANONHUTENbHOM KOIIEKTOpE.

Mpu nony4yeHun HeyA0BNETBOPUTENBHBIX PE3YNbTaTOB aHann3a xota Obl M0 OAHOMY NOKa3aTesnio NPpoBo-
ST N0 HEMY NOBTOPHLIN aHAnM3 Ha YABOEHHOW BbIOOpKe. Pe3ynbTaThl NOBTOPHOIO aHanu3a pacnpocTpaHs-
I0TCH Ha BCE OAHOBPEMEHHO HANONMHEHHbIE B6ANNOHbI.

OBbemHyto 40N CYMMbl YITNEPOACOAEMKALLUMX COEAUHEHUI onpeaensioT B npobax, oTéupaeMbix Kax-
able 8 4 u3 obuero Tpybonposoaa razaoobpasHOro aproHa, noctynatowero k konnekropam. Mpu nonyyeHun
Hey[0BMETBOPUTESbHbIX PE3yNnbTaToB aHanusa NpoBOAAT NOBTOPHbLIE aHanNU3bl, oTbupaemeie ot 2 % 6anno-
HOB, HaMOMHEHHbIX 3a 8 4. Pe3ynbraTbl NOBTOPHbLIX aHANU30B PAacNpOCTPaHAIOTCA HA BCe 6annoHbl, HANOMHEH-
Hble 38 YKa3aHHbI NPOMEXYTOK BPEMEHMU.

[nsa KOHTpONA OaBreHus aproHa B HanofHeHHbIX 6annoHax otoupaiT 10 % 6annoHOB CMEHHOW Bbl-
paboTku.

5.3 Ans koHTponsi notpebutenem ka4ecrea razoobpasHoro aproHa otoupatot 10 % 6annoHoB napTum, HO
He MeHee ABYx 6annoHoB npu napTum MeHee 20 6annoHoB. B oToBpaHHbIx 6annoHax NPOBEPSIIOT AaBMNEHME.

5.4 [InA KOHTPONA KavecTsa ra3oo6pa3HOro aproHa, TPaHCNOPTUPYEMOrO B aBTOpeELUUnUeEHTax, npoby
oTBGUpaloT OT KaXaoro aBToOPELMNUEHTA.

5.5 [1ns KOHTPOMNs Ka4ecTBa XXUAKOro aproHa npoby oTéupatoTt OT KaXKaon TPaHCNOPTHON LMCTEPHBI. Jo-
NMyCcKaeTcs M3roToOBMTENIO NPOBY XXMAKOro aproHa otbmparb U3 CTauMOHAPHOW EMKOCTU nepes HanonHeHneM
aBTOLMCTEPH.

Mpu nony4yeHnn HeyaoOBMNETBOPUTENBHBLIX PE3ynkLTaToB aHanm3a no 5.3—5.5 xots Gbl MO OAHOMY U3 MO-
Kasatenen NpoOBOAAT NO HEMY NMOBTOPHbIW aHANW3 Ha YABOEHHOW BbIOOpKe. Pe3ynbrarbl NOBTOPHOTO aHanuaa
pacnpoCTPaHATCA Ha BCIO NapTHIO.

6 MeToabl aHanu3a

6.1 OOwme ykasaHus

O6Lwue ykazaHua no nposeaeHuio aHanusa — no NOCT 27025.

[onyckaerca npuMeHeHne Apyrux CpeacTB U3MEPEHUS C METPOSIOMMHYECKMMMN XapakTepuctTukamu n 06o-
PyAOBaHNA C TEXHMYECKUMUN XapaKTEPUCTUKAMKU HE XYXKEe, a TakKe peakTUBOB MO Ka4eCTBY HE HWXE yKa3aH-
HbIX B HACTOSILLIEM CTaHaapTe.

[onyckaerca NpUMEHATb Apyrue MeToabl aHanusa, obecnevmsatrome TpeGyemyio TOYHOCTb M JOCTO-
BEPHOCTbL pe3ynsratoB onpeaeneHuns. NpuMeHsemble METOANKN JOSKHbI ObITb aTTecToBaHbl B YCTAHOBIEH-
HOM nopsake.

Mpu pasHornacusx B OLEHKE KayecTBa NpoAyKTa aHanu3a npoBoAAT METOAaMM, YKa3aHHbIMKU B HACTOS-
eM craHaapre.

4
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PesynbTaTbl onpefeneHnsa OKPYrnawT A0 TOro KOAMYecTBa 3Havawmx uudp, KOTOPOMY COOTBETCTBYeT
HopMa no faHHOMY mokasaTento.

Mo cornacoBaHUio ¢ NoTpebutenem fJonyckaeTcs OKPYrnATb pe3yfbTaTbl OnpejeneHns 40 Koanvectsa
3Havawmx uudp, ycTaHOBNEHHbIX Tpe60BaHMAMY AOroBopa (KOHTpakTa).

Bce npumeHsemble cpeAcTBa M3MePEHU A0/KHbI ObiTb MOBEPEHbI, UCMbITaTeNbHOE 060pyAoBaHNe —
aTTecToBaHo.

6.2 OT60p Npob

6.2.1 Tlpoby raszoobpa3HOro aproHa OTO6MPAKT M3 HaNOSIHEHHOro 6annoHa Npu AaBNEeHUN He Huxe
(14,7 + 0,5) MMa [(150 * 5) krc/cm2] unun (19,6 = 1,0) MMa [(200 £ 10) krc/cm2] n Temnepatype oT 15 °C go
30 °C, HenocpeACTBEHHO B NPU6GOpP 415 aHanu3a Cc NOMOLLbI0 pefyKTopa WAu BEHTUNS TOHKOW perynvpoBku 1
CcTanbHOl nnNn MeaHol coefnHUTENbHOW TpyBKM OT MecTa oT60opa Npobbl A0 npubopa. PeaykTop UM BeHTUNb
NPOMbIBAIOT aHaNnM3npyembiM rasom AByKpaTHbIM nogbemoM fasneHuns go 0,98 MMa (10 krc/cm2) n co6pocom
OaBNeHns; CoeAnHUTeNbHY TpybKy MpoAyBaloT HE MeHee YeM fJecATUKpaTHbIM 06beMOM aHan3npyemoro
rasa. MNpu onpegeneHnn o6bLEMHON AONM BOASAHbIX NAapoB Npoby oT6upaloT yepes TPYOKY U3 HepxasBerlei
cTanu.

6.2.2 lpoby XNAKOro aproHa oT6MpatT B YyCTAHOBKY (PUCYHOK 1), OCHOBHbIMW 4acTAMM KOTOPOW ABAA-
I0TCSA: KpUoreHHsblii cocyn CK-6, paccuntaHHblii Ha gasneHue 0,03 MMa (0,3 krc/cM2), ¢ KpbILWKOWA, CHAaGXEeHHOA
ABYMS TpybkaMu, ofHa U3 KOTOPbIX OXOAMT A0 AHA cocyaa, BTopas — KOpOTKas, 3akpbiTa 3aXMMOM, 3MeeBu-
KOBbI1 ucnaputenb n3 Tpy6sl AKPHM 3 * 0,5 HA, M3 no MOCT 617, gnuHoit 500 mm.

1 2

K 6annony
¢ rasoo6pas!
aproHom

1— pesunHoBas Tpy6ka C 3aXMMOM; 2 — MefdHast Tpyoka 6 x 1, 3 — Kpbllwka; 4 — pesnHoBast Tpy6ka; 5 — 3MeeBUKOBbIN UCnapuTenb;
6 — cocya C BOAOiA; 7 — KpUOTeHHbIi cocy; 8 — Tpybka v3 Hepxasetoweli ctam 3 * 0,7; 9 — npokiagka

PrucyHok 1 — YcTaHOBKa No O0T6GOPY XMAKOTO aproHa

Mepen oT60poM Npo6bI XUAKOTO aproHa KpUOTeHHbI cocys oxnaxgawT, Hanusas 50— 100 cm3 aHanu-
31MPYEMOTO0 XUAKOro aproHa. HevcnapusLumiics oCcTaTOK XUAKOCTU BbIIMBAKT M3 cOCyfa M cpa3y Ha/uBawT B
Hero npoo6y XWAKoro aproHa, 3anosiHAa cocyf npumepHo Ha 1/2 obbema.

Mpu oTKpbITOM 3axume 1 3aKpbiBaloT KPMOreHHbI cocys KpLIWKOW W NPUCOEAMHAIT K HEMY 3MEeeBM-
KOBbI McnapuTenb, NOTPYXeHHbIi B cocyp € BoAoK, HarpeTtoli go temnepatypbl 50 °C — 60 °C. KopoTkyto
TPY6KY NpMCOeAuHAIT K 6an/10HY C ra3oo06pasHbiM aproHOM BbICLIEr0 COpTa Yepe3 peayKUMOHHbIA BEHTUNb,
KOTOPbIM perysimpyloT CKOPOCTb MOCTYM/IEHUS XUAKOIO aproHa B McrnapuTesb.

Lonyckaetca oT6upaTb Npoby XUAKOro aproHa HenocpeACcTBEHHO B Npubop A/1s aHanu3a yepes 3mee-
BUKOBbIN ncnaputens. MNpu 3TOM 3MeEBUKOBbLIA UCNapuUTeb, NMOFPYXEHHbIN B COCYA C BOAOK, NPUCOEANHAIOT K
BEHTU/II0 EMKOCTM C XWAKUM aproHOM C NOMOLLbIO TPYOKU M3 HepxaBelou,ell CTasiu BHYTPEHHUM AuaMeTpoMm
1,5—2,5 mm.
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6.3 OnpegeneHne o6bLEMHOM AONN aproHa

6.3.1 OO6beMHyto foaw aproHa X, %, BbIUMCAAT No popmyne
X=100- +X2 +X3+XJ, @

roeX1l— ob6bbemHasa gons kucnopoga, %;
X2 — o6bemHas gonsa asota, %:
X3 — obbemHas fons BOASHbIX Napos, %;
X4 — o6bemHas gona cymmbl yriepoacoAepxaliux coeanHeHnii B nepecyete Ha C02, %.

6.4 OnpepeneHne o6bLEMHOWK A0NM Kucnopoaa

6.4.1 Annapatypa, peakTuBbl U pacTBOpPbI

Kon6a KH-1—100-29/32 no NOCT 25336.

MuneTtkn BmectnumocTbio 2, 10 n 25 cm3 no NOCT 29227.

BiopeTkn BmectumocTtbio 1 n5 cm3 no FOCT 29251.

Becbl HeaBTOMaTM4YECKOrO AEWCTBMS C HambosnblwumMm npegesom B3sBewnsaHusa 200 r M NOrpewHOCTbIO
+ 0,2 wr.

YcTaHOoBKa AN OonpegenieHus kucnopoga COCTOWT M3 cocyda ANSA aHanusa (pUCyHok 2), 6yTeinn ans
norfoTUTENIbHOTO pacTBopa BMeCTUMOCTb 5— 10 AM3 co CNMBHOW TPYy6KOW (CMGOHOM) U NPOBGUPOK AN KO-
nopumeTpupoBaHns (pPUCYHOK 3).

Cocyp ansa aHanusa tnuna CB-7631 M3 nmeeT gBa ob6bema — A u b, pasgeneHHble 4BYXX0A0BbIM Kpa-
HOM 2, CHa6XeHHbLIM OTPOCTKOM N8 NPUCOeANHeHNs K MecTy oT6opa npobbl, n kpaHom 1ana sBegeHus B
cocya NornoTuTenbHOro pacteopa. BmectumocTb o6bema A okono 5 om3, o6bema b — okono 25 cm3.

MonoxeHve kpaHa 2

| — coegnHeHne cocypa A ¢ atMmocdhepoil; Il — kpaH 3akpbIT; Il — coeguHeHune cocyaa A ¢ cocyaom b;
1— 0AHOXOA0BOI KpaH; 2 — ABYXXOJ0BON KpaH

PucyHok 2 — Cocypg ans aHanusa tuna CB-7631 M3
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PucyHok 3 — lMpobupka gna KoNopumMmeTpupoBaHus

AproH rasoo6pasHblii N0 HacTosLeMy CTaHAapTy.

A30T razoobpasHbiii no FOCT 9293, TexHuyeckuir, 1 copr.

AmMuak BogHbii no MOCT 3760, pacTtBopbl ¢ MaccoBoli goneii 25 % n 4 %.

AMMOHMI xnopucTeiii no MOCT 3773.

Boga auctunnuposaHHaa no FOCT 6709.

Kanuin iogucTbili no TOCT 4232, pacTtBop ¢ maccosoit goneii 10 %.

Kncnota ykcycHas no NOCT 61, x. 4., negsaHas.

Kpaxman pactBopumblii no FTOCT 10163, pacTBop ¢ MaccoBoi gonei 1 %.

Hatpuii cepHoBaTucToKkuchblli (Tuocynbatr HaTpusi) 5-BogHbii no TOCT 27068, pacTBOp MOMSPHONA
KOoHUeHTpauun C (Na2S20 3) = 0,05 monb/gm3.

Megab (ll) cepHokucnas 5-sogHast no FOCT 4165, pacTBop MONsApPHON koHueHTpauun C (1/2CuS04) =
= 0,05 monb/am3.

Xnopug mean (1) no FOCT 4164.

[MpoBosioka mefHasa Kpyriaa anekrporexHuyeckas tuna MM, gnametpom 0,8—2,5 MM, B Buge cnvpanu.

Cmaska A5 KpaHoB.

PacTBOp 04HOX/IOPUCTON MeAN aMmMUayHbIlii (MOrNOTUTENbHLIN pacTBOp); rOTOBAT M3 pacyeta 12 r ogHo-
XnopucToil meaun, 36 r x10pMcToro aMmoHusi, 145 cm3 pactBopa amMmuaka ¢ maccoBoi gonen 25 % Ha 1 gm3
BOAbl. PacTBop rotoBAT B OyTbi/M, 3aMNO/IHEHHON CNMpansaMy M3 MeHOW NPOBONOKW. B 6yTbinb HanusawT
BOAY W pacTBOp aMMuaka, 3aTeM BHOCAT HaBECKM X/IOPUCTOr0 aMMOHMA U xaopuAa meaw. PacTsop npoay-

BaloT aproHoM [0 MOJHOTO pPacTBOpPEeHMsi cosneil u oGecuBeuyMBaHWs pacTBopa, Noc/e Yero 3awuuiawT oT
[ocTyna Bo3ayxa.
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PacTBop cepHOKkMCnon Meau MonapHomn koHueHTpauun ¢ (1/2 CuSO,) = 0,05 Monb/aM3 rOTOBAT cneay-
owmmM obpasom: 12,484 r CBeXXENEPEKPUCTANNM3OBAHHON CEPHOKUCNON MeAM pacTBOPSIOT B BOAE B Konbe
BMeCTUMOCTbIO 1 AM3. TUTP pacTBOpa ONPeAensioT HOAOMETPUYECKNM METOAOM.

Wog, BbiaenusLuniics npn gob6asneHnn k 25 cM aHanuanpyemoro pacteopa 10 cm3 pacTsopa NoAMCToro
kanus u 2—3 cM3 YKCYCHOIA KUCTIOTbI, TUTPYIOT PaCTBOPOM TUOCYNb(aTa HATPUs B NPUCYTCTBUN Kpaxmana Ao
oGecupeunsanHns pactsopa. MNonpasoqHblin K03 duumeHT (K;) Ans pacTeBopa CEPHOKMCIION MEAMN BblYUCTIS-
IOT KaKk 4acCTHOe OT AeneHus Ha 25 obbema pacTBopa CEPHOBATUCTOKUCMOIO HaTpusl, M3pacxod0BaHHOro Ha
TUTPOBAHME.

O6pasuoBble pacTBOPLI TOTOBAT B NPOOUPKaXx AN KONMOPUMETPUPOBAHUS, B K&XKAYIO U3 KOTOPbLIX Hanu-
BalOT pacTBOP CEPHOKUCION MEAU B KONMYECTBAX, yKadaHHbIX B Tabnuue 2, u 3atemM A40BoAAT 06bem pacTeopa
A0 25 cm3 pacTBOPOM ammmaka ¢ MaccoBo aonei 4 %.

Cpok rogHOCTH 06pa3uoBbLIX PACTBOPOB — 6 MeEC.

Tabnuya 2
Homep o6pasLosoro OBbeM pacTBOpa CepHOKMCIION Mean MOMAPHON Obbem kucnopoaa B npobe, COOTBETCTBY OWUIA
pacTeopa KOHLEHTpaLun TouHo 0,05 Monk/am3, cm3 oKpacke pacTBopa, cM3

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 0,30 0,090

7 0,35 0,105

8 0,40 0,120

9 0,45 0,135

10 0,50 0,150

MpuMeyvaHue — OBbEM KUCNIOPOAa, SKBUBANEHTHBIH 1 cM> pacTBOpa CePHOKUCNON MeaN MOMSPHOA KOH-

LeHTpaLum 0,05 Monb/AMS, paBeH % X @ x % =0,300 cm3 npu 20 °C 1 101,3 kMa (760 MM pT. cT.). EcAu KoH-
LieHTpauus pactBopa CepHOKUCIOoN Megun He TovHo 0,05 Morb/am3, To 3HaveHUs, npuseaeHHble B rpacde 3, yMHOXaloT
Ha KoadhpuumeHt K;.

6.4.2 NMpoBeaeHue aHanu3sa

Mepen npoBeaeHueM aHanu3a coCyd NPOMbIBAKOT XPOMOBOW CMECHIO, 3aTEM BOAOW M BbICYLLMBAIOT B
TOKe a3oTa.

OTKpbIBAIOT KpaHbl 7 1 2 (CM. PUCYHOK 2) 1 NPUCOEANHSIOT COCYA ANA aHanu3a Kk MecTy ot6opa npoobl.
MpoaysaloT COCya HE MEHEE YeM AECATUKPATHbIM 06bEMOM aHanu3Mpyemoro rasa. YMeHbLUMB NOTOK rasa,
3aKpbIBAIOT KpaH 7, 3aTeM KpaH 2 u 0oTcoeanHAT npubop oT mecta ot6opa npobbl. [laBneHune rasa B npudope
BbIPABHUBAIOT C aTMOCHEPHBLIM BLICTPLIM MOBOPOTOM KpaHa 2, KOHYMK KOTOPOro NpeaBapuTENLHO NOrpy>xatot
B Boay. OTMeualoT 6apoMeTpUYECcKoe JaBneHne U TEMNEPATYPY OKPYXKaKOLEN cpeabl.

3anonHaT 06beM b vepes kpaH 7 NOrmoTUTENbHBIM PACTBOPOM, NPEABapUTENbHO CNuBas U3 cudoHa
nepByo NOpUUIO pacTeopa.

KpaH 7 3akpbiBaioT 1 nogdupatotr 06pasuoBbIli pacTBOp, COBNAaAatoLLMiA N0 OKpacKe C pacTBOPOM B 06b-
eme b.

OTKpbIB KpaH 2 (Npu 3aKpbITOM KpaHe 1), nepenuBaloT NornoTUTENbHbIA pacTBOP B 06bEME A 1 9Hepruy-
HO BCTPAXMBAIOT COCYZA A0 MOSIHOrO NOrMOLLEeHWs pacTBOPOM KUcnopoaa M3 aHanv3npyemoro rasa.

Bosgpalyator pacteop B 06beM B n noabupatotr o6pasLoBbIii pacTBOp, COBMagaloLLmMii N0 oKpacke ¢
pacTtsopom B 06beme b.

8
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6.4.3 O6paboTka pe3ynLTaToB
O6bemHyto fonto kucrnopoaa X;, %, BLIMUCHAKT Mo popmyne
X = \Z -\/1)100,
VK, @

rae V — o6wem npobbl rasa, paBHbIii BMECTUMOCTU 06bema A, cmS;
V, — o6bem kucnopoaa, COOTBETCTBYIOLLMI BbiGpaHHOMY 0GpasLoBOMY PacTBOPY A0 MOTIOLUEHUS KKUC-
nopoaa, cm3;
V, — o6bem kucriopoaa, COOTBETCTBYOLMIA BbIGPAHHOMY 0Gpa3sLiOBOMY PacTBOpY Mocrne MornoLleHust
kucnopoga, cm3;
K, — koatbdpuumeHT ans npuseaeHus obbema cyxoro rasa k Temneparype 20 °C 1 101,3 kla (760 mm pr. cT.)
onpeaensoT no Tabnuue, NPUBEAEHHON B NpunoxxeHuu b.

3a pesynbrar aHanu3a NpUHUMAlOT cpeaHeapudMeTUHecKoe 3Ha4YeHne pesyneTaToB AByX napannesnb-
HbIX OMpeaeneHuii, OTHOCUTENbHOE PACXOXAEeHUE MEXY KOTOPbIMU HE NPEeBbILIAET J0NyCKaeMoe pacxoxae-
Hue, pasHoe 15 %.

Jonyckaemasi OTHOCUTENbHAs CyMMapHas NOrpeLUHOCTb pesynbsrara aHanusa + 30 % npu JoBepuTenb-
Hoi BepoaTHOCTN P = 0,95.

OOGBbeMHY0 A0S0 KMCnopoaa AONyCKaeTCs OnpeaensaTe MHOrOWKanbHeIMKU NpubopaMu ¢ rarnbBaHuye-
CKOWi S4EKOI C TBEPAbIM AMEKTPONUTOM (Npu 9TOM 06beMHas A0rsi BOAOPOAA M FOPIOYMX MPUMECEN HE AOMK-
Ha npeBblwaTtb 1 % n3MepsemMoli 06bLEMHON AONU KMCNOPOAA), a TaKkKe U3 HanonHWTensHoro Tpybonposoaa
MPOMBbILLIIEHHBIMU aBTOMAaTMYEeCKUMU razoaHanuaaropamu HenpepbiBHOro aencrsus no NOCT 13320 ¢ oTHO-
CUTENbHOM TOYHOCTLIO HEe MeHee 10 %, Hanpumep Tuna [71.

Mpu pasHornacusx B oLeHke 06bEeMHON A0MKW KUCNopoAa aHanu3 npoBoAAT KONOPUMETPUHECKUM METO-
[OM C NPUMEHEHNEM pacTBopa XIoOpUCToi Meau no 6.4.2.

6.5 OnpegeneHne 06LEMHOM OONM a3oTa

6.5.1 Annaparypa

CnekTpanbHble rasoaHanu3aTopsbl Pas3fnuyHbIX TUMOB C OTHOCUTENBLHON MOrPELLHOCTLIO He 6onee 15 %.

CmecH rasoBble NOBEPOYHbIE C 06BEMHOM Aonen azota B aproHe 5 ppm — CO Ne 3992—87, 10 ppm —
MCO Ne 3994—87, 20 ppm — 'CO Ne 3995—87, 50 ppm — CO Ne 3997—87, 90 ppm — 'CO Ne 3994—87
no focpeecrpy.

6.5.2 NpoBeaeHne ananusa

MpuHuun paboTbl rasoaHanu3aTtopa OCHOBaH Ha U3MEPEHUN MHTEHCUBHOCTMU U3MYYEHUA MONEKYNAPHON
NONOCHI a30Ta, BO36GY>XAaEeMOro neKTpuYeckuM paspaaoM B aHanM3upyeMom rase.

MoaroToBKa K aHanu3y u ero NPoBEAEHNE BbINOSHAIOTCS COIMACHO MHCTPYKLUMM NO JKCnayarauumn npu-
6opa.

6.5.3 O6paboTka pe3ynsraTtoB

O6bemHyio gonio asora X,, %, onpeAensioT B COOTBETCTBUM C YCTAHOBUBLUMMUCA NOKA3aHWUAMU Npu-
6opa.

O6beMHYIO JOMI0 a30Ta AONYCKAeTca onpeaensaTh razoaacopbuMOHHbIM XpoMarorpaduyeckum MeTo-
AOM C NpUMEHEHUeM xpoMarorpada ¢ BbICOKOHYBCTBUTENbHLIM AETEKTOPOM NO TEMMONPOBOAHOCTU C MOPOro-
BOW YyBCTBUTENMbLHOCTbIO MO a30Ty He Gonee 5 ppm.

OGLeMHYI0 A0MI0 a30Ta B aproHe AONYCKAeTCA OonpeaensaTb u Apyrumu npubopamu ¢ OTHOCUTENLHOW
norpeLUHocTbIo He Bonee 15 %.

INpu pasHornacusix B oueHke 06bEMHON JONM a30Ta aHanu3 NpoBOASIT CNeKTpanbHbIM METOAOM.

6.6 OnpegeneHue 06BLEMHOM OONMU BOASIHbIX NAPOB

6.6.1 Annapartypa

Bnaromepbl rasoB KynOHOMETPUYECKME, PACCHUTAHHBIE HA U3MEPEHME MUKPOKOHLIEHTPALMII BOASHbIX
napoB, C OTHOCUTENbHOW NOrPELUHOCTLIO M3MepeHus He 6onee 10 % npu KoHUeHTpauusx ot 0 Ao 20 ppm u He
6onee 5 % npu 6onee BbICOKMX KOHLEHTpaLUsAX.

6.6.2 MNMpoBeneHne aHanusa

KynoHOMETpUYECKUin METOA OCHOBaH Ha HENPEepbIBHOM KOMMYECTBEHHOM U3BMEYeHUM BOASIHbIX NapoB
13 UCMbITYEMOTO ra3a rurpoCKOMNUYHbIM BELLECTBOM U O4HOBPEMEHHOM 3MNEKTPONIMTUUECKOM Pa3roXXEHUN U3-

9



FOCT 10157—2016

B/ieKkaemoli BOAbl Ha BOAOPOA W KMCMOPOA, NPM 3TOM TOK 3/1€KTPONU3a ABAAETCH Mepoi KOHLeHTpauuu BO-
OSAHbIX Napos.

Mpubop coefnHAT C MECTOM OTGOpa Npobbl TPYOKOW U3 HepXxaBewwWen cTtanu. Pacxog rasa ycraHas-
nusatoT (50 £ 1) cm3/MuH. MepeknoyaTtens Anana3oHOB M3MeEPEHUs yCTaHaBNMBAlT TakK, YTO6Gbl MokasaHus
npubopa 6bi1vM B Npegenax BTOPOA TPeTU W3MEPUTENbHOW LiKasbl, rpagynpoBaHHON B MWUAMIMOHHBIX AOMAX
(ppm). TOK 3neKkTpoNM3a U3MepsT MUKPOaMNepMeTPOM.

TemnepaTypa 6ansoHa ¢ aHanW3MpyeMblM rasoM Ao/DkHa 6biTb He Hmke 15 °C. AHanu3 npoBoAsAT Mo
WUHCTPYKLUKN, npunaraeMoi k npubopy.

6.6.3 O6paboTka pe3ynbTaToB

O6bEMHYI0 [0110 BOAAHbIX NapoB X3, ppm, onpeaenstoT B COOTBETCTBUN C YCTAHOBMBLUMMUCS MNoOKa3a-
HUAMUK npubopa.

[lonyckaetcsa onpefenatb 06bEMHYIO [0/10 BOASAHbLIX MapoB KOHAEHCALUWOHHLIM METOAOM, NpuUBefEH-
HbIM B MPUNOXEHUN B.

Mpn pasHornacusix B oueHke 06bLEMHONM A0NM BOAAHbLIX MapoB aHann3 MpPoBOAAT KY/JIOHOMETPUYECKUM
MeToA0M.

6.7 OnpegeneHne o6bLEMHOW 0NN CYMMbl yriiecogepxalux coeguHeHnin B nepecyete Ha C02

6.7.1 Annapartypa, peakTusbl U pacTBopbl

YcTaHOBKa ANs aHannsa (PUCYHOK 4), COCTOUT W3 3N1EKTPUYECKOW neyn, pacCUMTaHHOW ANA HarpeBaHus
fo Temnepatypbl 900 °C, kBapueBoi TpybkM BHYTPEHHUM AnameTpoM oT 25 a0 30 MM, 3arnOo/IHEHHOWN OKUCbH
mean, abcopbepa (pucyHok 5) n razoBoro 6apabaHHOro cyeTymka C XUAKOCTHbIM 3aTBOpOM Tuna PI-700.

BtopeTkn BmecTuMocTbio 25 1 50 cM3 ¢ ueHoit genenus 0,1 cm3no FOCT 29251.

MuneTkn BMmectumocTbio 20 cm3no FOCT 29227.

Kon6a 1-1000-2 no NOCT 1770.

Becbl HeaBTOMaTU4YeCKOro AeicTens ¢ Hanbonbwum npegenom s3sewwnsaHns 200 r U NOrPeLIHOCTbIO
+0,2 mr.

CeKkyHAOMEDP MexaHUYeCKni.

AproH razoo6pasHblii, OUMLLEHHbI AONOMNHUTENBHO OT ABYOKWCK Yrnepoga, ¢ MOMOLLbIO LWefoYHOro no-
rnotTutens nw6oro Tuna WAM HM3KoTeMnepaTypHOW afacop6uueli 4O OCTaTOYHON 06BLEMHON Aonu He 6onee
5-10-5 %.

Bopa anctunnuposaHHas no NOCT 6709, cBexenpokunAyeHHas.

300+50
100050

1— anekTpuyeckasn neub; 2 — kBapueBas Tpy6ka; 3 — okuncb meaun; 4 — abcopbep; 5 — cueTumk 6apabaHHbI ra3oBblii

PUCyHOK 4 — YcTaHOBKa ANs aHannsa
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1— nATb NOMHbIX BUTKOB TPY6KM AnameTpoM (6 + 1) MM; 2 — CTek/siHHas nepembluka; 3 — MEeCTO Brasi ra3onpoBoAsLLei NUHAN

PucyHok 5 — Abcopbep

Bapwii xnopuctblii no FOCT 4108.

Kucnota consHas, pactBop MonsipHoil koHueHTpauyuu C (HCI) = 0,01 monb/gm3 (0,01 H); roToBAT u3
chukcaHana CoNsTHON KNCNOThI.

Megu (ll) okucb no FOCT 16539.

CnupT 3TUNOBLI PEKTUDUKOBAHHbIN TEXHWYECKUIA, BbicINA copT, no FTOCT 18300, pacTBOp C MaccoBoli
fonei 60 %.

deHonTanNenH, CNMPTOBOI pacTBop ¢ maccoBoli goneli 0,1 %.

Bapusi rugpookucb 8-sogHasi no MOCT 4107, pacTBop MOnspHOli koHueHTpauum C (1/2 Ba(OH)2) =
= 0,01 monb/gm3; roToBAT crnegyowym ob6pasom: 1,8 r Ba(0H)2-8H20 u 0,35 r BaC12-2H20 pacTBOpSAlOT B
200—300 cm3 ropsuein Boabl B MepHOi konbe BMecTuMocTbio 1000 cm3, oxnaxaeHHblli pacTBOp AOBOAAT BO-
[0l o MeTKn 1 UNBLTPYIOT B TOKE aproHa. PacTBOp Npu XpaHeHUn n NCNoNb30BaHWW [O/DKEH ObiTb 3aLlULLEH
OT aTMOC(epHOro Bo3fyxa.

6.7.2 TllpoBefeHne aHannsa

OnpefensaT KOHUEHTpaumMo pactBopa rmapookncu 6apus (KOHTposbHas npo6a). [Ana atoro otémpatoT
B abcopbep 20 cm3 pacTBOpa M TUTPYIOT B TOKE aproHa, OYMLLEHHOrO OT AMOKCUAa yrnepoga, pacTBOpoM CO-
NSIHON KMCNOTbl B NpUCYTCTBUMU 2— 3 Kanenb pacTBopa eHondranenHa.

AHanuavpyembliii aproH NponycKawT yepes TPYOKy C OKUCbIO Mean, HarpeTy go Temnepartypsl 800 °C —
850 °C, BTeueHue 10 MUH CO CKOpPOCTbI0 0KOMO 5 aM3/4 1 BbibpackiBaloT B aTMocdepy. 3aTemM npucoeuHaoT
K Tpybke abcopbep, B KOTOpbIA BAnBaT 20 cm3 pacTBopa rMapooKncKH 6apma M NponyckawT Yyepes ycTaHOoB-
Ky 20 AM3 aHann3Mpyemoro aproHa, noggepxmuBasi CKOpoCcTb rasa okosno 10 gm3/4. MNocne atoro pacTeBop B
abcopbepe TUTPYIOT B TOKE aproHa, OYWULLEHHOro OT AMoKcuAa yrnepoga, CONAHON KACMOTOW B MPUCYTCTBUM
2—3 kanenb pacteopa peHonTanemHa, Ao obecuseymsaHua pacrtsopa.

n
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6.7.3 O6paboTka pe3ynsratoB
O6beMHyl0 1010 CYMMbI YITIEPOACOAEPKALLMX CoeanHeHnin B nepecyete Ha CO, Xy, %, BbIMUCAAIOT NO

¢dhopmyne
 0,12(V5 —V,)100

X4
Yo @3)

rae V; — obbem pacTeopa COMSIHOW KUCTOTbI, M3PACXOA0BaHHbIH HA TUTPOBAHUE KOHTPOMNBHOW NPOGHI, om3;
V, — 06bem pacTeopa CONAHOM KUCNOThI, N3PACX0A0BaHHbIA HAa THTPOBaHWE PacTBOPA MOCHE NornoLye-
HWA IMOKCMAA yrnepoaa, cMmS;
0,12 — K03(PPULMEHT, YUUTLIBAIOLLMI SKBUBANEHTHbIE COOTHOLLEHUSI pacTBOpa ruapookucu 6apusa monsp-
HOM KoHUeHTpauuu ¢ (1/2 Ba(OH),) = 0,01 Morb/AMS 1 JuoKeuaa yrnepoaa;
V,7 — obbeM rasa, B3ATbii ANsi aHanu3a, NPUBEAEHHbIA K HOPManbHbIM YCIOBUSIM, oms.

3a pesynbsrar aHanusa NpPUHUMAKOT cpeaHeapupMeTMIecKoe 3HaueHne pe3yneTaToB AByX napannesb-
HbIX ONpeaeneHnin, OTHOCUTENbLHOE PACXOXAEHNE MEXAY KOTOPbIMU HE MPEBLILLAET A0MYyCkaemMoe pacxoxae-
Hue, pasHoe 10 %.

[onyckaemas oTHOCMTENbHAasi CyMMapHas NOrpeLiHOCTb pesynbrara aHanusa + 25 % npu goseputens-
HoW BepoaTHocTu P = 0,95.

fonyckaercs onpeaenstb 06bEMHYI0 400 CyMMbl YINEepoaCOAEPKaLLMX COEAUHEHWIT B NepecyeTe Ha
CO, rasoxpomarorpadmyeckumMu MeToaamn, NPUBEAEHHLIMU B NPUNOXEHUN T

Mpu pasHornacuax B oueHke 06bLEMHON 40NN CYMMBbI YINEPOACOAEPXKALLUMX COEANHEHNIN B NepecyeTe
Ha CO, aHanu3 NpoBoAAT TUTPOMETPUYECKMM METOAOM.

6.8 OObeMHble 0NK KMCNIOPOAA M CyMMbI Yrnepoacoaepkalmx coeuHeHnin B nepecyete Ha CO,
JonyckaeTcs onpeaensTb razoagcopounoHHbIM XxpoMaTorpaduyieckum MeToaoM ¢ NPUMEHEHUEM Xpomaro-
rpacha ¢ BbICOKOUYBCTBUTENbHLIM APrOHOBLIM Pa3pAAHbLIM AETEKTOPOM C NMOPOroBOW YYBCTBUTENbLHOCTbLIO HE
BbiLe 0,5 ppm no kaxaoin onpeaenaemMon NPUMECH.

7 TpaHcnopTupoBaHUE U XpaHeHue

TpaHCcnopTUPOBaHNUE U XpPaHEeHUe ra3000pasHOro u xuakoro aproHa — no MOCT 26460.

HomuHanbHOEe AasneHue aproHa npu Temnepatype 20 °C npu HaNOSMIHEHWUU, XPaHEHUW U TPaAHCNOp-
TUPOBaHWUM GannoHOB W aBTOPELMNMEHTOB AOIMKHO cocTasnaTh (14,7 + 0,5) MMa [(150 £ 5) krc/cm?] unm
(19,6 £ 1,0) MMa [(200 + 10) krc/cm?].

BosspaTHble 6annoHbl U aBTOPEUUNUEHTBI AOSHKHBI UMETb OCTAaTOMHOE AABMEHWE aproHa He HWxke
0,05 MMa (0,5 krc/cm?).

8 MNapaHTUM usroroBuUTens

8.1 M3rotoBuTesnb rapaHTUPYET COOTBETCTBUE kayecTBa rasoo0pa3Horo 1 >XKMAKOro aproHa TpeGosaHu-
AIM HACTOSALLEro cTaHaapTa npu cobnogeHnmn noTpebuTenemM ycrnoBuini XpaHeHUs U TPaHCNOPTUPOBAHUA.
8.2 MapaHTuiiHbIi CPOK XpaHeHUs razoobpasHoro aproHa — 18 Mec Co AHS U3FOTOBIEHUS.

12



BbluncneHue konuyecTsa ra3006pa3|-|oro U XKUOKOro aproHa

MpunoxeHune A

(cnpaBouHoe)

roCT 10157—2016

A.1 OBbeM razoobpasHoro aproHa B 6annoHe V,, M3, Npu HOpManbHbIX YCHOBUSX BEIMUCTIAIOT N0 (popMyre

V, = KV,

(A1)

rae K — KoadULMEHT ANs BblYUcneHnss obbeMa rasa B 6annoHe, npuegeHHbIi B Tabnuue A.1, y4UTbIBaOLUIA CKUMa-

€MOCTb aproHa, AaBreHne u TeMnepartypy rasa B GansnoHe;

Vs — cpepHecTaTUCTUYeCKas BMECTUMOCTL GanmoHa, AMS.

Tabnuya A1 — KoathduumeHT K ANs BlumcieHns obbema rasa B 6annoHe B M3 npu HopMarbHLIX yenosusix 20 °C
1 101,3 kIMA (760 MM pT. cT.)

U3bbiTouHoe AaBneHue rasa B GanmnoHe, MMMa (krc/cm2)

TemnepaTypa
rasa B 6annore, | gg 118 | 137 | 142 | 147 | 152 | 157 | 162 | 167 | 17,7 | 196 | 216
°C (100) | (120) | (140) | (145) | (150) | (155) | (160) | (165) | (170) | (180) | (200) | (220)
Munyc 50 0,157 | 0,193 | 0,231 | 0,240 | 0,249 | 0,258 | 0,267 | 0,276 | 0,284 | 0,300 | 0,331 | 0,363
Munyc 40 0,145 | 0,178 | 0,211 | 0,219 | 0,227 | 0,236 | 0,243 | 0,251 | 0,259 | 0,274 | 0,303 | 0,333
MuHyc 35 0,140 | 0,171 | 0,203 | 0,211 | 0,218 | 0,226 | 0,234 | 0,241 | 0,248 | 0,263 | 0,291 | 0,319
MuHyc 30 0,135 | 0,165 | 0,195 | 0,203 | 0,210 | 0,217 | 0,224 | 0,232 | 0,239 | 0,253 | 0,280 | 0,307
Munyc 25 0,131 | 0,159 | 0,188 | 0,195 | 0,202 | 0,209 | 0,216 | 0,223 | 0,230 | 0,243 | 0,269 | 0,296
Munyc 20 0,127 | 0,154 | 0,181 | 0,188 | 0,195 | 0,202 | 0,209 | 0,215 | 0,222 | 0,235 | 0,259 | 0,285
Munyc 15 0,123 | 0,149 | 0,175 | 0,182 | 0,189 | 0,195 | 0,202 | 0,208 | 0,215 | 0,227 | 0,252 | 0,276
Munyc 10 0,120 | 0,145 | 0,470 | 0,177 | 0,183 | 0,189 | 0,195 | 0,202 | 0,208 | 0,220 | 0,243 | 0,267
Munyc 5 0,116 | 0,141 | 0,465 | 0,171 | 0,178 | 0,184 | 0,190 | 0,196 | 0,202 | 0,213 | 0,236 | 0,260
0 0,113 | 0,137 | 0,161 | 0,167 | 0,173 | 0,178 | 0,184 | 0,190 | 0,196 | 0,207 | 0,229 | 0,252
5 0,110 | 0,134 | 0,157 | 0,162 | 0,168 | 0,174 | 0,179 | 0,185 | 0,190 | 0,201 | 0,223 | 0,245
10 0,108 | 0,132 | 0,153 | 0,158 | 0,164 | 0,169 | 0,175 | 0,180 | 0,185 | 0,196 | 0,217 | 0,238
15 0,105 | 0,128 | 0,149 | 0,154 | 0,159 | 0,165 | 0,170 | 0,175 | 0,181 | 0,191 | 0,212 | 0,232
20 0,103 | 0,124 | 0,145 | 0,150 | 0,155 | 0,161 | 0,166 | 0,171 | 0,176 | 0,186 | 0,206 | 0,227
25 0,101 | 0,121 | 0,142 | 0,147 | 0,152 | 0,157 | 0,162 | 0,167 | 0,172 | 0,182 | 0,201 | 0,221
30 0,099 | 0,119 | 0,139 | 0,144 | 0,149 | 0,154 | 0,158 | 0,163 | 0,168 | 0,178 | 0,196 | 0,216
35 0,097 | 0,116 | 0,136 | 0,140 | 0,145 | 0,150 | 0,155 | 0,160 | 0,164 | 0,174 | 0,192 | 0,211
40 0,095 | 0,114 | 0,133 | 0,137 | 0,142 | 0,147 | 0,152 | 0,156 | 0,161 | 0,170 | 0,188 | 0,206
50 0,091 | 0,109 | 0,128 | 0,132 | 0,137 | 0,141 | 0,146 | 0,150 | 0,154 | 0,163 | 0,180 | 0,198
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3a cpefHecTaTUCTUYECKYO NPUHUMAIOT cpeaHeapudMeTUYecKoe 3Ha4eHne BMECTUMOCTeN He MeHee 100 GanmnoHoB.

203 107°
_— (A.2)

K =(0,968P +1)
273+t Z

rae P — naBneHue rasa B 6annoHe, N3MepeHHoe MaHOMETPOM, Kre/cMm2;
0,968 — KkoapdULMeHT NepecyeTa TexHUYecknx atMocdep (kre/cm?2) B huandeckue aTMoceps!;
t — TeMnepaTypa raza B 6anfnioHe npu UsmepeHumn fasneHus, °C;
Z — KO3hULIMEHT CXUMaeMOCTH aproHa npu Temneparype t.
Hanpumep, Npn nocTaske razoobpasHoro aproHa B GannoHax no FOCT 949 BmecTUMocThio 40 AM3 06beM rasa B
GannoHe cocTaBnser:
npu aasnexuun 150 krc/cm2 npu Temnepatype 20 °C

0,155 - 40 = 6,20 M3,
npw aasnernn 200 kre/cM2 Npu Temnepatype 20 °C
0,206 - 40 = 8,24 M3

A.2 KonuyecTBo XUAKOro aproHa B LUCTepHax U3MEPSIOT B TOHHAX UKW KUNorpaMMax.
Mpyn nepeBoge Macchl UM o6Gbema XKMAKOTO aproHa B M3 raso06pa3HOro aproHa Npu HOPMaribHLIX YCNOBUSX NOMb-
3yloTCA POpMynami, ykasaHHbIMU HUXeE.

392
v, _moo . v, :L, (A.3)
1,662 1662

rAe m — macca XWAKOro aproma, T,

V,, — 06beM Xugkoro aproHa, Am;
1,662 — nnoTHOCTL ra3006pa3sHoOro aproHa Npu HoOpMarnbHLIX YCIOBUSIX, kr/m3;
1,392 — NNOTHOCTb XWAKOro aproHa Npu HopMariHOM iaBMeHunH, Kr/gm3.

14
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MpunoxeHue b
(cnpaBoyHoe)

3HaveHue koadhuumenta K, ansa npusegeHuns o6Lema rasa K HOPManbHbLIM YCIOBUAM

Tabnuua B.1— 3HaveHue koapduLmerTa K, Ana npusefeHns obbema raza K HopMarnbHLIM YCroBrUsAM

MokasaHua GapomeTpa, klMa (MM pT. CT.)
93,3 94,6 96,0 97,2 98,6 100,0 101,3 102,6
Temnepatypa, °C
(700) (710) (720) (730) (740) (750) (760) (770)
Ka

10 0,953 0,967 0,980 0,993 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 0,940 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 0,921 0,934 0,946 0,960 0,973 0,986 1,000
26 0,903 0,915 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
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Mpunoxexue B
(pekomMeHayemoe)

Onpepgenenue 06LEMHOI 40NN BOAAHBLIX NAPOB KOHAEHCALUMOHHbIM METOAOM

O6beMHYI0 A0MI0 BOASHLIX NapoB onpeaensitor NpuéopamMn KOHAEHCALMOHHOMO TUMa C MOPOroBOWA YYBCTBU-

TEeNbHOCTLIO He Bbiwe 1,5 ppm.

OTHocuTenbHasA NorpellHocTb Npubopa He AormkHa npesbiwats 10 %.
MeToa ocHOBaH Ha U3MepeHNU TeMnepaTypbl HACLILLEHWUA rasa BOASHLIMU Napamn NpU NOSBNEHUN POCKl Ha oXmnax-
JEHHOWN 3epKanbHON NOBEPXHOCTU.
AHanu3 NnpoBoAAT NO UHCTPYKLMK, NPUNOXEHHON K npnGopy.
O6beMHylo A0M0 BOASIHBIX MApoB B COOTBETCTBMU C HaWAEHHOW TemnepaTypoW HacbIWeHWa OnpeaenstoT no

Tabnuue B.1.
Tabnuya BA1
OGbeM::;‘icvuK;?nomelx TemnepaTypa HacblweHus, °C Oﬁbem:gs(i(?ﬁ);o,qmblx TemnepaTypa HacbiWweHus, °C
2,55 MuHyc 70 23,4 MUHyc 54
3,44 MUHyC 68 311 MUHYC 52
4,60 MUHYC 66 39,4 MUHyc 50
6,10 MUHyc 64 49,7 MUHyC 48
8,07 MUHYC 62 63,2 MUHYC 46
10,6 MUHyc 60 80 MUHYC 44
14,0 MUHYcC 58 101 MUHYC 42
18,3 MUHYC 56 127 MuHyc 40
MpumeyaHue — OBbeMHas AoNA, paBHas 1 ppm, cooteeTcTBYeT 1-1074 %.

3a pesynbkraTt aHanm3a npuHUMarT CpenHealeq)METM‘-IECKoe 3HaYeHWe pe3ynbraTtoB AByX NapannenbHbiX onpeae-
NeHWi, OTHoCcUTeNbHoe pacxoxgeHue Mexay KOTopbiMU He NpeBbIIaeT fonycKkaeMoe pacxoxaeHue, pasHoe 10 %.
ﬂonyCKaemaﬂ OTHOCUTENbHasA CyMMapHas NOrpeLwwHoCTb pedynbrata aHanusa + 25% npu AOBepMTeJ'IbHOIZ BepoAT-

HocTn P = 0,95.
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Mpunoxenne I
(pekomeHgyemoe)

OnpegeneHne 06bEMHON J0NN CYMMbl YIepoAcOepXalux coeguHeHnii
rasoxpomartorpamyeckumun MeTogamm

Il OnpepeneHne 06bEMHON AONN AnOKCcMAaa yrnepoga, nosyvyaemMon npu OKMCNeHun

yrnepogcogepxalux coeAnHeHn i OKUCbo Meamn

1.1 Annapatypa, matepuasbl U peakTusbl

Xpomartorpad c AeTeKTOpoM Mo TeN/I0NPOBOAHOCTM C NMOPOrOM YyBCTBUTE/IbHOCTU MO NPOMaHy npu rase-HocuTene
renun He Bblwe 2 10-5 mr/cm3 n rasoxpomatorpadymyeckoii KONOHKON ANnHOK 1,4 M, BHYTPEHHUM AMamMeTpoM 4 MM, Ha-
NOJIHEHHOW aKTUBHbLIM Yr/1EM.

KoHueHTpaTop — U-06pasHbiii. Ans u3rotoBneHns 6epetcs Tpybka M3 HepxaBewuiel ctasim pasMepom 6 « 1 M,
AnnHoii 500 MM. KoHLeHTpaTop HanosiHAeTCA M3MeNlbYeHHbIM NabopaTopHbIM CTEKNIOM. K KOHUEHTpaTy npucoeauHsioT
CTEKNAHHbIN nepexofHuK (PUCyHOK IM.1) ¢ OTpOoCTKOM K NpO6KON ANs1 BBOAA MPOO6LI.

oo 16

PucyHok Ml — CTekNsAHHbIA NepexoAHVK C NPobKoi

Cocyg [btoapa CTeKNsiHHbI, BMECTUMOCTbo okono 0,5 am3.

CueTuuk ra3oBblii 6apabaHHblii (C XMAKOCTHbIM 3aTBOpOM) Tuna Pr-700.

O6opygfoBaHne BCcromoraTesibHoe A5 xpomarorpadnyeckoro aHaamsa:

nyna n3meputesnbHas no FOCT 25706 16 yBennyeHueM c LeHol geneHus 0,1 Mwm;

nuHelika meTannunyeckan no FOCT 427,

Habop cut ¢ ceTkamu no NOCT 6613 nam cuta aHanorMyHoOro Tuna;

LWNpuLbl MeguuMHCKNe UHBbeKUUoHHble Tuna Pekopg no NOCT 22967, BMecTUMOCTbiO 2, 5, 10 cm3;
CeKyHA0oMep MexaHW4ecKuii; pacxofomMep NEHHBbIN.

17
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Kucnopog »xuakuin Texundeckun no NOCT 6331.

lenwnit rasoo6pasHblil oYmnLLEHHBIN ¢ 06beMHOI foneit guokcuaa yrmepoaa He 6onee 0,0001 %.

CmMmecb noeepodHasn rasosas ¢ obbemHol goneit guokcuaa yrnepoaa B asore 0,50 % — CO Ne 3765—87 no
[ocpeecTpy.

Yronb akTusHbli Mapkn CKT, dpakuma ¢ yactudamu pasmepom 0,2—0,5 MM, BbICYLLEHHLIW NpU TemnepaType
150 °C B TeyeHue 4 u.

Crekno nabopaTtopHoe, uaMens4eHHoe B hapdoposolii cTynke. Ppakumio ¢ yactuyamm paamepom 0,2—0,5 Mm npo-
MbIBAIOT ropsideil AUCTUNNUPOBaHHON BOAOW W BbICYLIMBaOT Npu TemnepaTtype 150 °C B TeueHue 4 4.

Cetka MegHas ¢ pasmepom adeitkn 0,1—0,15 MM unu sonokHo cteknsaHHoe rno NOCT 10727.

1.2 MNMoaroroBKa K aHanNU3y

[asoxpomaTorpaduyeckyto KONOHKY HaNONHAIOT aKTUBHLIM YITIEM; NOBEPX CMOA YIS YKNafblBaloT CIOA CTEKMNSAHHO-
ro BONOKHa TONLMHOW 8—12 MM. 3aTeM KONOHKY YKpennsaiT B TepMocTaTe Xxpomarorpada W, He NpUCOeAUHSANA K feTeKTo-
PY, AOMOMHUTENBHO BLICYLLMBAIOT NpK TeMnepaType 150 °C B TeueHue 8 4 B Toke raza-HocuTens npu pacxoge 30 cM3/MuH.

KoHLieHTpaTop HanosHSAIOT U3MENEYEHHBIM CTEKMNOM; NOBEPX CIos CTekrna yKnazbiBatoT MefHyto ceTKy. HanonHex-
Hbli KOHLIEHTpaTop NPOAYBAaloT ra3oM-HOCUTENEeM B TedeHue 3 Y.

OBbeMHyIo [10MN10 ABYOKUCH yriiepoaa onpeaenstoT MeTooM abconioTHON rpafyMpoBKU, MCNONb3ys AN STOro Mno-
BEPOYHYIO rasoBylo cMech (fanee — [1IC).

OT 3 fio 5 o3 MIC 06bemoM oT 2 o 10 cm3 BBOAAT B XxpomaTorpad) Yepes KOHLIeHTpaTop, KOTOPpbIiA NpUcoeanHAIOT
K XpoMaTorpady BMECTO CMEHHOWN [103bl KOPOTKUMMN BaKyyMHbLIMU TpybKaMu.

Mepen BBEAEHWEM Kaxaoii 036l NPOAYBAIOT KOHLUEHTpAaTop ra3oM-HocuTeneM (renuem) B Tevenue 1 MuH. 3atem,
npekpaTuB nogady refnus, nomeLyaloT KOHUeHTpaTop B cocyg [bloapa ¢ XuAKuMm kucriopogom. Yepes 3 MUH BKIOYaloT
nofavy raza-HocuTernsa u BBOAST B €ro NnoTok vepes nepexofHuk posy MNC. Yepes 1 MuH 3ameHstoT cocys [btoapa ¢
XWAKUM KMCNOPOAOM COCYAOM C BOAOW, HarpeToi go 25 °C — 30 °C, u 3anucbiBaloT XpoMartorpammy gecopbupoBaHHOro
AvoKeupa yrnepoaa.

Mo xpomatorpammam MIFC cTpoAT rpagyMpoBOYHBIiA rpadhuK 3aBUCUMOCTH BBICOTHI NUKa AMOKCUAa yrnepoaa B Mun-
NMeTpax, NpUBEAEHHON K YyBCTBUTENbLHOCTU perucTpaTtopa (Macwwraby) M1, ot obbema fuokcuga yrnepoga B Kaxaon
Aose V, no hopmyne

c.D
V, = et 1
7 100 (1)

rae C., — obbemHan fons anokeupa yrmepona s MIC, %;
Dg; — A03aMIC, em3,

YcnoBua rpagynpoBKu:

TeMnepaTypa rasoxpomarorpagudeckoit konoHkn — 150 °C;

pacxop rasa-Hocutens (renns) — 30 cM3/MuH.

ToK NUTaHWA feTekTopa W YyBCTBUTENBHOCTb perucTparopa ycTaHaBnMBarT OMbITHEIM MyTeM B 3aBUCUMMOCTU OT
Tuna xpoMarorpada.

[pafynpoBKy NPoBepArT O4MH pa3 B MECsL, UCMOoNb3ys ra3oByo CMeChb JUOKCUAA yrrepoda ¢ a30TOM C YCTaHOB-
neHHol obbeMHol gonent aAByokucu yrnepoga okono 0,5 %.

1.3 MNpoBeaeHune aHanusa

XpomaTorpad NoAKITYaKT K CETU U BLIBOAAT Ha HOPMarbHbIA PEXUM.

KoHLUeHTpaTop NpucoeamnHAIT K NepekrovatolweMy KpaHy Xpomatorpada 1 NpoayBatoT He MeHee YeM AeCATUKpaT-
HbIM 06beMoM renusa. OgHOBPEMEHHO yCTaHaBMBaIOT Pacxos aHanuanpyemMoro rasa okorno 300 cM3/MUH No nokasaHusiM
NMeHHOro pacxofomepa.

MomMelLatoT KoHLEeHTpaTop B cocyp [btoapa ¢ XULKUM KMcropogoM. Yepes 3 MUH HanpaBnstoT B KOHLUEHTpaT aHa-
NN3MpyeMbiii ras 1 NponyckatoT oT 3 o 5 AM3 rasa B 3aBUCMMOCTY OT M3MepsieMolt 0BbeMHOIt Jonu AUoKCHaa Yrmepoaa.
OBbeM npobbl N3MePAT NO NOKa3aHUSAM ra3oBOro cHeTyMKa.

3akoH4mB 0TOOP Npobbl, NPOAYBAIOT OXNAXAEHHbI KOHLEHTPaTOop refnMeM B TedeHne 1—2 MUH, 3aTeM 3aMeHsIoT
cocyn [btoapa ¢ XUAKAM KMCNOPOAOM COCYAOM C BOAOW, HarpeToit o Temnepatypbl 25 °C — 30 °C, 1 3anuceiBatoT
XpoMarorpaMmy AecopbrupoBaHHOI ABYOKUCH Yrriepoaa. TemnepaTypa rasoxpomMarorpacuyeckoii KONOHKKU, pacxog rasa-
HocuTens (renusa) U TOK NMTaHWA AeTekTopa AoMmKkHbl ObiTb MAEHTUYHBLI NPUHATLIM NpU rpagyupoBke npubopa. AuanasoH
LUKanbl perucTpaTtopa BbIGUpaoT TakuM, 4Tobbl MUK Auokeuaa yrnepoga Gbln MakcuMansHbIM B Npefenax AuarpamMmmMHoii
NeHTLl perucTparopa.

1.4 O6paboTKa pe3ynbraTtoB

Mo BbICOTE NUKa fUoKcUAa yrnepofa, NpuBefeHHON K YyBCTBUTENBHOCTU peructpatopa M1, onpegenstor no rpa-
OYNPOBOYHOMY rpadhuky obbem fuoKkecnaa yrnepoaa B Npobe aproHa W BeIMUCIAIOT 06beMHYH0 JOS0 AUOKCUAa yriepoga
X, %, no cpopmyne
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4100
=

rae V4, — obbeM Auokcuaa yrnepoaa B npobe aproHa no rpagyMpoBo4HOMY rpacuky, cm3;
V — o06beM npobbl aproHa, cm3.

X (r2)

3a pesynbraT aHanusa npuHUMaloT cpefiHeapudpmMeTU4eckoe 3Ha4eHne AByX NapannenbHbiX onpeaeneHuii, gony-
cKkaeMble pacxoX/eHust Mexy KOTOpbIMUA He AO0MKHbI NpeBbIWaTh 15 % OTHOCUTENLHO CPEAHEero pesynsraTta ornpeaeneH-
HOro 3Ha4YeHus Npu JOBEPUTENBHOA BEPOSTHOCTH, paBHoi 0,95.

2 OnpepeneHune o6LEMHOI AONN CYMMbI YINepoacoaepXallmx CoeAMHEHUI C NpeABapUTENbHbIM
ruapvMpoBaHUEM OKCUAA U ANOKCUAA yrnepoaa

2.1 Annapatypa, MmaTepuarnbl 1 peakTUBbI

Xpomarorpad ¢ MrnaMeHHO-MOHU3aLUOHHLIM AETEKTOPOM, C MOPOroM YyBCTBUTENBHOCTM MO MNPONaHy He Bhbille
2,5:10~8 mr/c.

PeakTop-Tpy6Ka 13 HepxasetoLLieil cTanu guaMeTpom oT 3 go 5 MM, AnuHoit 100—300 MM, HanNoNHeHHas KaTanu-
3aTopoM, NMOMeLLEHHas B MeYb, paccyuMTaHHyo Ha Harpes Ao Temnepatypbl 500 °C.

BcnomMoratensHoe obopyfaoBaHue Ans xpomatorpadudeckoro aHanuaa no .1.1.

AproH rasoobpasHblil MO0 HACTOSILLEMY CTAHAAPTY, AOMONHUTENBHO OYULLEHHBIA OT YINEpoACcoaepXalLux coegnHe-
HWiA o ob6emHol gonu He 6onee 0,0001 %.

Bopopop TexHuveckuit no NOCT 3022 mapkun A unu B, AONONHUTENBHO OYULLIEHHBLIA OT YIMEPOACOAEpPXaLUX CO-
eiMHeHn fo o6beMHol gonu He 6onee 0,0001 %.

Bospyx cxatblit no FOCT 17433, knacc 3arpa3sHeHHOCTU He Bbile 2.

MeTaH razoo6pasHblii YACTLIA ¢ 06BLEMHOW AONel OCHOBHOMO BelecTBa He MeHee 99,6 %.

Hukens (I1) asoTHokucnbliA 6-BoAHbIA No MTOCT 4055.

Cwurnmkarens TexHUYeckuin menkonopucteli no MOCT 3956, dpakuyus ¢ paamepom vacTtuy 0,5—1 mMm.

Cmecy noBepoyHble ra3oBble ¢ 06beMHON foneit MeTaHa B Bosgyxe 2,5 ppm u 7,5 ppm — 'CO Ne 3896—87;
10 ppm — 'CO Ne 3897—87 no ['ocpeecTpy.

Cwmecb nosepoyHas rasosas ¢ o6beMHON gonei guokcuaa yrnmepoaa B asote 50 ppm — MCO Ne 3746—87 no
[ocpeecTpy.

2.2 MNoparoToBKa K aHanusy

2.2.1 YcTaHaBnuBeatwT B XpomaTorpade razoxpomarorpadmyeckyto KONoHKy (AnuHoii He Gonee 1 M), He 3anon-
HeHHyto agcopbeHToM.

KaTanusaTtop 4NA HanormHeHWs peakTopa roTOBAT crnefylowmM obpasoM. BeicylunBatloT cunmkarens Npu Temnepa-
Type 150 °C — 180 °C B TeyeHne 4 4 B CyLUUIBLHOM LUKady, NoMeLlatoT B hapdopoByIo YallKy 1 3anuBaloT pacTBOPOM
a30THOKMCIoro HUKkens u3 pacderta: Ha 20 r cunukarens okono 10 r Ni(NO5), 6H,O, pactBopeHHoro B Boge. Cunukarerns
JomkeH BbITb MOMHOCTLIO NOrPyKeH B pacTBop. M30bITOK pacTBopWTens BeiNapusatoT. Maccy npokanusaroT Npu TeMne-
patype 600 °C — 800 °C [0 npekpalleHus BbIAENEHUs OKCUA 0B a30Ta, 3aTeM OXNaXAaloT, HanosHSAKT peaKkTop, NpUco-
e[IJMHAKT ero K Xxpomarorpady 1 BoccTaHaBNWBalOT OKCUA HUKENSA [0 METaNIMYecKoro HUKenNs B Toke Boopoaa (pacxos,
80 cM3/MUH) Npu TeMnepaType 400 °C —500 °C B TedeHue 4 4.

AKTUBHOCTb KaTanusartopa npoBepsaroT € NOMOLLbIO MOBEPOYHOIR ra3oBoi CMECH ANOKCUAa yrmepo/a B aproHe.

B peakTope, NpycoeANHEHHOM C MOMOLLbIO TPOHUMKA K rasoxpomaTorpadnyeckoil KonoHke (Ha BbIxoae rasa), ABy-
OKWUCb yrnepopa rugpupyetca sogopogoM npu temnepatype 450 °C — 500 °C go metaHa. MK MeTaHa pUKCUpyeTeca
nnamMeHHO-UOHM3aLMOHHBIM AeTekTopoM. 1o BeICOTE NMKa MeTaHa OnpeAensloT o6beMHyo AOMN0 ABYOKUCH Yrrepoga
W CpaBHWBAKT ee C HOMWHanNbHLIM CoAepXaHnem Anokcuia yrnepofa B cMecu. [lonyckaemoe pacxoxaeHue pesynisra-
ToB — He Gonee 5 %.

HononHuTtenbHasa o4McTka BOAOPOAa B ABYX KOMOHKAX, NepBast U3 KOTOPbIX HanoSIHEHa aHMMAPOHOM, BTOpas — Bbl-
CYLLUEHHbIM 1 MpoKaneHHbIM CUHTETUYECKUM LieonuToM. Bropas konoHKka oxnaxaaeTcs XXUaKuM a3oToM.

[ononHuTenbHas o4NCTKa aproHa okcuaoM mean npu Temnepatype 700 °C — 750 °C ¢ nocnegyowmm yaaneHmem
Bnaru u ABYOKUCHW yrnepofa B ABYX KOMOHKaXx, NepBas U3 KOTOPbIX HamnofiHeHa aHrMApPoHOM, BTOpas — CUHTETUYECKUM
LieonuTom.

r2.2.2 NpapyupoBka xpomarorpacpa

MpagyvpoBKy XpoMaTorpadmuyeckoil ycTaHOBKM (pUCyHOK 3) NpoBoAST MeToAoM abCOoMOTHOM rpagynpoBku, uc-
nofib3yss ANs 3TOro rpagyvpoBoYHble cmecu. o XxpoMatorpammam rpajyvpoBOYHBIX CMECEd CTPOAT rpafyvpoBOYHbIN
rpaduK 3aBUCUMOCTW BbICOTHI MUKa MeTaHa, NPUBEAEHHON K YYBCTBUTENbLHOCTU peructpatopa M1, B MunnmMmeTpax, oT
o6beMHOW JoNU MeTaHa B NMPOLEHTax.

MpagyupoBKy NpoBEPSIHOT OAKH pa3 B 3 Mec.

YcnoBus rpaayupoBku. Pacxog rasa-HocuTenst aproqa 60—70 cm3/MuH, Bogopoaa 30—40 ecm3/muH, Boanyxa 150—
200 cM3/MuH, [03a rpagyMpoBoYHoi cMeck 1—2 cmS. UyBCTBUTENBHOCTL PerucTpaTopa YCTaHaBIMBaLOT ONLITHLIM MyTeM
B 3aBUCUMOCTM OT cocTaBa rpajympoBOYHON CMeCcU 1 Tuna XxpomaTorpada.
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1— 6anfioH C aHanM3MpyemMbIM ra3oM; 2 — 6an/oH C ra3oM-HocuMTeNeM (a30TOM, aproHOM UM BOAOPOAOM); 3 — pefykTop 6asnsoHa;
4 — BeHTU/Ib TOHKOI PerynnpoBku; 5 — aosatop; 6 — peakTop; 7 — AeTeKTOp NAaMeHHO-MOHWU3ALNOHHbIA; 8 — U3MepuTebHbIA Npuéop

PucyHok M2 — XpomaTtorpadguyeckas yctaHoBKa

[.2.2.3 TlpoBegeHne aHanunsa

Mpob6y aHanu3npyemoro rasa BBOAAT B xpomartorpad) ¢ nomoLbio fo3aTtopa. TemnepaTypa peakrtopa, pacxog ra-
3a-HocuTens, BOAOPOAa ¥ BO3Ayxa, [03a aHanM3npyeMoro rasa Ao/DKHbl 6biTb WAEHTUYHLI MPUHATLIM NPU rpagyupoBke
npubopa.

YyBCTBMTENBLHOCTL perncrpaTopa BbIGUPAKT Takoi, YTOGbI MWK onpenenseMoil npumecy Obll MakCUMasbHbIM B
npegenax fguarpaMMHON IeHTbl perucrTparopa.

r.2.2.4 O6paboTka pe3ynbTaToB

O6beMHas J0Na CyMMbl Yriepocofepxalinx coeAvHeHunii B nepecyete Ha C02 X, %, paBHa 0GbeMHOlW fone
MeTaHa, NPUCYTCTBYHOLLETO B aHA/IM3UPYEMOM rase v o6GpasytoLlLerocs npu ruapupoBaHMM OKCMAa U AUOKCUAA Yrnepoaa,
KOTOpylo OMpeAensoT no rpagynpoBOYHOMY rpadvky Mo BbICOTE NMUKa MeTaHa, NPWBEAEHHON K YyBCTBUTENbHOCTU peru-
cTpatopa M1.

3a pesynbTaT aHanusa NpMHUMalT cpefHeapudMeTUyeckoe 3HayeHvWe 4ByX napasfienbHbix onpeAeneHunii, gony-
CKaeMble PacXOXAEHUsi MEXAY KOTOPbIMU He AO/MKHbI NpeBbiwaTte 15 % OTHOCUTENIbHO CpedHero pesynbTaTta onpegesnse-
MOro 3Ha4YeHuUs npu foBepuTenbHOl BepoaTHocTy 0,95.
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