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M E XTOC CVYIDAPCT BEMHHUB H CTAHIOIAPT

I'EJIMMA TA3OOBPA3HBIN

MeToz onpelieieHns 0GbeMHOI 0/IM MpAMeceil SMHCCHOHHBIM CIIEKT- I'OCT
PAJIbHBIM ABATH30M 20461—75

(Gaseous helium. Method for determination of impurities volume fraction
by emission spectral analysis

OKCTY 0209

Hara sBenenns 01.01.76

HacTosaimmi cTadgapT pacOpocTpaHsIeTCs Ha ra3000pa3HEIM I'eiiMi ¥ ycTaHaBIUBACT METO] orpene-
JIEHUsI OObLEMHOHU NOMM IPUMECEH 3MUCCHOHHEBIM CHEKTPaNbHLIM aHAIN30M C (POTOINEKTPUYESCKON peru-
CTpallMen CieKTpa.

MeTton OCHOBaH Ha M3MEPECHHM MHTCHCHMBHOCTU aHAJIMTHYCCKHX JIMHUHM IpUMeced B BO30OYXACHHOM
CIIEKTpe el ¢ IOCeAYIOINM oIlpeneieHueM oObeMHOM J0IHN IpUMeceH 110 rpafyHpOBOYIHBIM rpaduKaM,
[IOCTPOSHHBIM C TIPUMCHECHHUEM TTOBEPOYHBIX TA30BbIX CMeCel — CTAHAApPTHBIX 00pas3IioB COCTaBA.

(N3menennas peaaknusa, Usm. Ne 3, 4).

1. AITIIAPATYPA 1 MATEPHUAJIbI

1.1. Jlns onpeneneuusi coaepXaHusa NnpuMeceid NIPpUMCHSIOT YCTAaHOBKY CIIEKTpaJIbHOTO aHalM3a, B
KOTOPYIO BXONST:

cnekrporpad npusMeHHbId THnA UCII-51 win npubop Apyroro Tuma ¢ COOTBETCTBYIOUICH AUCHEp-
CHEel 4 CBETOCWIOH B BHAMMOI obJacTy;

npucTagka ¢porosnexrpnieckas Tnna OIII-1 ¢ perucTpupyronmm yerpolictBoM tuna SI1C-157;

reHepaTop BhicokodacToTHBIM THna BI-3 nau BI-3 co crabmwinzaropowm;

MOHOXpoMaTop Tumna YM-2;

CHCTEMAa BaKyyMHas, BKIIOHalOWlas paspsOgHyI0 TPYOKY M3 MOIHONEHOBOTO CTSKIa AHaMETpOM
2—3 MM C BHEUIHMMM 9NEKTPOJAMM, JIOBYIIKY B BHAE 3MEEBHKA M3 CTEK/ISHHOM TpPYyOKH, MaHOMETP
pTyTHBI U-00pasHbIid, KpaH CTEKISIHHBIM BAKYYMHBIA TPEXXOMOBOH WIM 3allIOpPHOE YCTPOMCTBO APYIOTO
THIIA, Hacoc dopBakyyMHbIA TMIa BH-461M;

CUCTEMa g oTOOpa MpoObI, BKIIOYAIOLIAS BEHTWIb MIOJbYaThIH ¢ CHWIHGOHHBIM VIUIOTHEHMEM,
Kanmwusip auaMeTpoM Ao 2 MM, MaHoMeTp o I'OCT 2405, xnacca ToyHocTd He Hipke 1,5 ¢ mpenenoM
usMepeHua 0—25 MIla (0—250 xrc/cMm?), BerTiiu Tuna KBB-53;

IIOBEPOYHBIC TA30BBIE CMECH, CTAHAAPTHRIC OOpa3iibl COCTABA IO HOPMATUBHOM NOKYMEHTALMH — 14
rpagyUpoOBKM YCTAHOBKH.

(U3menensas pepaxonsa, U3m. Ne 1, 2, 3, 4).

2. TIOAT'OTOBKA K AHAIIU3Y

2.1. Hanaaky ¥ IOCTHPOBKY armapaTypbl YCTAHOBKH ITPOM3BONST MO MHCTPYKIUH NPEONPUSITHS - A3 -
rotropure/si. CxeMa yCTaHOBKM IpHBeAcHa Ha 4epT. 1.

HN3nanne opunEaibHoE IlepenedaTka BocnpemeHa
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CxeMa YCTAHOBKH CNEKTPAIBHOTO AHAJIA3A

ff

I — GarUI0OH ¢ aHATU3UPYEMBIM IeJiMeM WM IpailyHpOBOYHONH (IIOBEPOYHOHN) ra3oBodl cMechio; 2 -—

BEHTHIH UIA oTOOpa MpoOhl u3 6AUI0HA WM IpobooTOOpHOM IMANH perasuduIiipOBAaHHOI0 XAIKOTO

reJiiiA;, J— BeHTWIb 1A orOopa NpoObl M3 OOHIEN0 KOJUIGKTOpPAa HallOJIHUTEIBHOM paMmbl, 4 —

MaHOMETp 00pa3snoBLId; 5 — BeHTHIL MIOJILYATHIM, 6 — TpyOKa pa3psaiHas, 7 — MaHOMeTp PTYTHBIH;

8§ — KpaH CTeXJIAHHBIA BAKYVYMHBKM TPEXXON0BOH; 9 — Hacoc GOpBaKYYMHLIN; 10 ~ reHepaTop BBHICO-~

KOYacTOTHRIHA, 1 — cnekrporpa¢ OpU3IMeHHBIHN; 12 — NpUCcTaBKa QoTosiekrpudeckasd; /3 — ycrpoi-
CTBO perncTpupymwollee; /4 — MOHOXpOMATOp

Yepr. 1

(U3menendan penakousa, Mam. Ne 4).

2.2. Jlnga BeIOOpa ONTUMAJILHBIX MapaMeTpoB paboOThl YCTAHOBKM HPOBOIAT pabOTHl IO NYHKTAM,
yKa3aHHBbIM HIKE.

2.2.1. Bxomouyalor BakyyMHBIM Hacoc. MemieHHO OTKpRIBas TPEXXOIOBOM BaKYYMHBIM CTEK/ISTHHBIA KpaH,
COSMMHSIOT paspsAHYIO TPYOKY ¢ (PopBaKyyMHBIM HacoCOM M IIPOBOLST OTKA4Ky BCeH BaKYyYMHOH CHCTEMBI.

s nmpoBepkKM cHcTeMBbl Ha INepMETHYHOCTDL 3aKPhIBAiOT TPEXXOAOBOM KpaH J M KOHTPOJIUPYIOT
H3MEeHECHHe JaB/JIcHUS B cucteMe U-o0pa3HbIM pTYTHLIM MaHOMETPOM 7.

CHucreMa cuuTaeTcss repMeTUYHOM, €CJIM OCTATOYHOEe NaBjieHue B Hel, paBHoe 66,6 I1a (0,5 mm pr.
CT.), He U3MeHHUTCA B TeueHue 30 MUH.

(U3menennan pepaknus, Mam. Ne 1, 3).
2.2.2. BKmoyaloT BBICOKOYACTOTHBIMA TeHepaTop U GOTO3JICKTPHUICCKYIO IIPHUCTABKY.
2.2.3. HoaxmoyaloT 6a//I0H ¢ reiieM, OTKPLIBAIOT BeHTWIL IU1sE oTOopa nMpobhl U3 baswiona. JlapneHue

B NMpoOOOTOOPHOM cHUcTeEMe KOHTponHpyercss ManoMeTpoM. [lpenycMoTpeH Taxke orbop npobnl rems n3
00INEro KOJUIEKTOPA HANOJHUTEIILHOM paMIib! Yyepe3 BEHTUIb 3.

(M3menennas penaxous, A3m. Ne 3).

2.2.4. Uronp4yaThiM BEHTWICM YCTAHABAHBAIOT B pa3pARHOH TpyoKe pabodee pnasicHue 2—2,66 klla
(15—20 MM pT. cT.), naMepsieMoe U-00pa3HbIM PTYTHEIM MaHOMETPOM.

(Usmenennan penaxuusi, U3m. Ne 2).

2.2.5. YcranasnmuBaloT cAeayiolide llapaMeTphl:

IMApHYHA BXOIHOM IIMEM CIEKTPOTPAMdA, MM. . . ¢ v it ittt it it it i e et et tenn e 0,01—0,05
IMHPHHA BHIXOTHOM IHECIH CIHEKTPOIPAMDAE, MM . . v v v ittt et ettt ce e n e 0,05—0,10
HarpsoKeHHEe Ha (POTOYMHOXHUTENE GOTOIACKTPUISCKOA MPUCTaBKKA, B .. ... .. ... 600—1000
KO3(MPUUHEHT YCHICHUS PEIrUCTPUPYIOIIEIO YVCIPOHCTBA . . v & v v v v v v v v e e e e e nn e 2—8

CHUIA TOKA HA TCHEPATOPE, MA . . . i it it it e e et e et e e et e s et e s e e et ns 100—300

(U3menennag penaxuua, U3m. Ne 1, 2).
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2.2.6. CrnexTpaJIbHYIO JIMHUIO TeNIus AMMHOM BoaHBI 438,79 HM WM 443,75 HM BRIBOIAT Ha GOTOYM-
HOXUTEIIb.

PeryanpoBkoii TyMOJIEpOB <«HAMPSDKCHUE», «CWIA TOKa» U «YCHWICHHE» YCTAHABIUBAIOT CTPEJKY
PETFHCTPHPYIOLIENO YCTPOHCTBA B NMONOXEHHUE CPEAHEH TPCTH IKaJIbl, PUKCUPYIOT €€ 3HAUCHHE H COOTBET-
CTBYIOLIME 3HAUYCHUS HAIIPSKCHMS, CWIhI TOKA ¥ KO3(pPUUMEHTA YCWICHHUS.

(M3menennas pepakmsi, U3m. Ne 2, 3).

2.2.7. B nporiecce paboThl HeoOXoAUMO COOGMIONATh MOCTOSHCTBO ONTUMANBLHLIX 3HAYCHUH ITapaMeT-
POB.

MHETeHCUBHOCTH CHEKTpaJIbHbIX JUHUM renust 438,79 wimm 443,75 HM OOJDKHBI COOTBETCTBOBATD
BbIOpAHHbBIM 3HAYCHHUAM.

(A3menensnas pepaxoms, Mam. Ne 3).

2.3. [locTpoeHHe TpafyuUpoOBOUYHOTIrO rpaguka

IInst rocTpoeHUsl IpadlyHMPOBOYHOIO rpaduka HEOOXOMMMO MMETh Ha KaXIYI0 aHAIM3UPYEMYIO
IIpuMech HEe MeHee TpeX IpaiyHMpOBOYHBIX Ia30BbIX CMECEH CTAHAAPTHBIX 00pa3IloB COCTaBa.

K ycTaHOBKE CIIEKTPAJILHOIO aHaIK3a MOAKII0YAIOT TTocnea0oBaTe/IbHO OAIIOHBI ¢ FPalyMpPOBOYHBIMHU
ra30BbBIMH CMeCSIMHM, BO30YXOAIOT MX CHEKTPhl M U3MEPSIOT MHTCHCUBHOCTH AHAIMTHYCCKUX JTHHUM
TIPUMECEH.

Ha ocHoBaHM# NMONYYeHHBIX JaHHBIX IS KAXIOM IIpUMECH CTPOAT IrpayMpoBOYHBIN rpaduK. Ha ock
OpOMHAT HAHOCHAT 3HAYCHHE ICKTPHUYECCKOIO CUTHAJIA, TPONOPLIMOHAIbHOE HHTEHCHUBHOCTH aHATATHYEC -
KO MTUHUY NPUMECH B MMJUIMBONLTAX, 4 HA OCh abclucc — OOBCMHYIO JOIO IMPHUMECH B IIPOLICHTAX.

(U3menennas penaxousa, M3m. Ne 2, 3, 4).

2.4. Ilpu rpagyMpcCBKe CIIEKTPAJIbHON YCTAHOBKM M aHAJIU3e JIPUMECEH B I'elIMU UCTIONb3YIOT aHAIH-

THYEeCKWe THMHUM, NTpUBeACHHEIC B TabJ. 1.
Tabuanumma 1

OnpelieIdeMbIH TTEMEeHT [l manason muepen;q (obbemHas KoL), AHamTudecKasd JTUHUA, HM

Asor Or 1-10~5 1o 2.10~2 N,+427,8 4
Cs. 2102 » 1.10—1 N,+449,0

AproH Or 1-10—4 » 5.1073 Arll 480,6

Bonopon » 11075 » 5.10—3 H g 486,1
Cs. 5103 » 6101 H , 656,2 wiu H , 434,0

Kuciopon Or 510~5 » 5.103 O 1 436,8

Heon » 1.100%» 1.10~2 Ne [ 640,2

CO+CO, > 51075 » 5.1073 C, 516,5

YrieBonopoamb » 1-1075» 5.103 CH 431,5

(U3menennan pepakous, Vsm. Ne 2).

3. IIPOBEIEHHE AHAJTU3A

3.1. IIpoby razoobpaszHoro remvsi oroupalor U3 OajUToHa, KOHTelHepa (PELIMIIMEHTA) CO CXaThIM
reJeM, o01Iero KOJIEKTOPa HANOJIHUTEILHON PaMITbl WIH U3 Npo000TOOpHON JIMHUM perasupULIMpPOBaH -
HOTO XMAKOIO rejiusi HEMOCPEACTBEHHO B IMPOOOOTOOPHYIO CHCTEMY YCTAHOBKHM CIEKTPAILHOIO aHAJIM3a.
11 3TOrO OTKPEIBAIOT COOTBETCTBYIOIUUE BEHTHIM U, PEryIHpYysl HIoJb4aThiM BCHTIJIEM, HANYCKAIOT B
paspsaHy10 Tpyoky renui gapaeHueM 13,3 klla (100 MM pT. cT.) 118 NPpOMBIBKM ITPOO0OTOOPHOM CHUCTEMEI
OT OCTaTOYHOro rasa. Ilpu 3TOM mpoby renust HempephIBHO OTKAYHBAIOT 4depe3 paspsgHVIO TPYOKy ¢
IOMOUIBIO BAKYYMHOI'O Hacoca.

(Uamenennas penaknousa, M3m. Ne 4).

3.2. Tlocne mpoMBIBKY MIoJbYaThIM BEHTHISM YCTAHABNIMBAIOT B pa3psiiHOM TpyOKe pabodee namie-
Hue 2—2,66 klla (15—20 MM pt. cT.).

[lox Bo3geicTBHEM 3JIEKTPOMATHMTHOIO TIONSI, CO3JaBaeéMOI0 BBICOKOYACTOTHLIM T'€HEpaTOpPOM, B
paspAOHON TpyOKe Bo30yxXuaercs cBedeHHe resmms. [lonydeHHBIM CBETOBOM IIOTOK pa3naraercs B IIPU3MEH -
HOHM 4acTH cnekrporpada Ha criekTp. BusyasbHoe HabmoneHHe crekTpa BeAyT MOHOXPOMAaTOPOM.

3.3. AHanATUYECKHE JIMHUY aHAIU3UPYEMBIX NpUMecel TOCISAOBATEeIbHO BBIBOAST HAa POTOYMHO-
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CxeMa npenBapuTeIbHOTO BHIMOPAKHBAHKESA XHUTeNs HOTORNEKTPUUECKON NMPUCTABKH, Npeodpasylo-
BOAAHDIX Napos MU CBETOBYIO 3HEPIHI0 B IJIEKTPHYECKHMM CHIHAJ.
{ CHUrHaJl M3MEPSIOT PErUCTPUPYIOLIUM YCTPOUCTBOM B
— MWLIMBOJIbTAX.
(U3menennasn peaakuus, U3m. Ne 3).
3.4. (MUckmouen, M3m. Ne 3).

3.5. Ilpu onpeneneHU# BOOOPOAA B IeJIMK H3ME-
peHMe MHTCHCMBHOCTH aHAIUTHYeCKOH muHMM H,

2 486,1 HM TPOBOIST TOCJE YIANCHUS BONSHLIX TIAPOB
IIyTEM IIpeaBapUTEIbHOro HX BBIMOpaxXMBaHuA. i
3TOTO JIOBYIIKY WIM YacTh NMpob0OoTOOPHOIO Kanwuisipa
nepen Urojab4arsiM BeHTHWIEM M3rudaior 8 U-o0pasHyio

g dopMy M ONyCKAIOT B CTEKIAHHBIM cocyn /[lpioapa c
XHIKUM a30TOM VIS YOAJICHUsI BOASHBIX HapoB (4epT.
2). Ilo wxane nmoreHUMoOMeTpa HAOMIOAAIOT 3a Mpolec-
COM BbBIMOpaXHuBaHUs. 110 Mepe BEIMOpaAXMUBAHUS BOJS -
HBIX TApOB SPKOCTh JUHHUM BOIOPOAA YMEHbIIACTCS.
MoOMeHT JOCTHXXEHHS NOCTOSTHHOTO MOKA3aHUS CTPEJIKH

I — BeHTH/Ib HTQOIBIATHIH; 2 — Kamwump IMpobooTOOpHEA;  MOTECHIMOMETPA COOTBETCTRYET MHTCHCUBHOCTH JIMHUU

3 — cocyn [lploapa CTeKIAHHbL H, 486,1 umM, obycnoBieHHO# npuMeckIo Bogopoaa. Ilo

Yepr. 2 rPadyHPOBOYHOMY TIpadMKy ONpeHcIsioT COACPXKAHHUC
NpUMECH BOIOPO/A.
(U3menennan penakmusa, Uam. Ne 1, 3).

4. OBPABOTKA PE3YJIbTATOB

4.1. O0OBeMHBIC OOM NPUMECEN B TeJIMHM B IPOLECHTAX /A CTAHZAPTHBLIX YCIOBUHU OIIPEAeisioT IO
COOTBETCTBYIOIIIMM IpanydpoBOYHEIM rpadukaM. lonyckaeMele pacxoXneHHs1 MeXIy ABYMS Hapajuieiib-
HEIMM OIIpefie/IeHUSIMU He HOJDKHBI IpeBbiiath 10 oTH. % (Ipu moBepuTenbHOM BeposiTHocTH P = (,9)5).

4.2. OOBeMHYIO OOJIO TeJUsl B IepecyeTe Ha cyxoe BellecTBO (X) B MPOLICHTAX BLIMHUCISIOT IIO
pasHocTd 100 ¥ cyMMBl 0OBEMHBIX Aonel npuMeceil o dopMyiie

X=100 — £ G,

rae C, — oOweMHas nons onpeneiassieMoM NpuMecHu (Boaopoza, a3oTa, KUCIOpoaa, YIIeBOIOPOIOB,
cymmMel CO u CO,, aproHa u HeoHa), %.
4.1, 4.2. (A3MenenHas penaxuua, U3m. Ne 4).
4.3. HopMHI TOYHOCTH ¥ (pbopMa NIpeAcTaBICHHUA pe3yJabTaTOB N3MEpEeHHUsS OOBEMHOM NOJIM TIIpHUMeEC-
HOTO KOMIIOHEHTA NIpUBOASITCS B Ta0MI. 2.
Tadbnuma 2

Bl

O6beMHas J0J19 NIPpUMECHOI0
KoMmmoHeHTa (Ci), %

OTHOCHTETbHAA TTOTPEIHOCTD
uaMepeHHd, %

PeaynbraT BHaMepeHua, %

Or 1.10~3 go 1.10™4 < 50
Cg. 1.107% » 1.10—2 < 30
> 1-1072» 1.10—1 <20

(BBegen ponoanuremHo, M3M. Ne 2).

5. TPEBOBAHNMA BE3OIIACHOCTH

— e — ¥y :ﬂ — T —-— e gt gl i =

I

Cit0,5 Ci
Cit0,3 Gi
Cit0,2 G

3.1. YcraHOBKA CIIEKTpadbHOIO aHAJIM3a JOIKHA ObLITh HAEeXKHO 3a3eMJICHA.
5.2. 11 3aiuuTbl 0OCIYKUBAIONLICTO NEPCOHANIA OT BO3AESUCTBMA BRICOKOYACTOTHOIO 3JIeKTPOMArHuT-

HOT'O MOJISI 3NEKTPOonbl reHepaTopa JODKHbBI OBITh 3a3KpaHUPOBAHHEL.

5.3. IIpu oOpalieHBM c OaJUTOHAMM, HATIOJIHEHHBLIMU CXAaTBIM ra3oM, CJICAYET PYKOBOJICTBOBATBLCS
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«IIpaBrwiaMu ycTpocTBa U Oe30MacHOM 3KCIVIyaTallil COCYAOB, pafoTaloluX Mo JaBlIeHHEM», YTBEPX-
IEHHBIMU | ocroprexsansopoM.

(A3menennan penaknma, Mim. Ne 4).

5.4. B coorBercTBHU C «IIpaBriiaMy TeXHUIECKON SKCIUTYaTalliH 3JIEKTPOYCTAHOBOK NOTpeourencin
U «[IpaBWwiaMy TeXHMKM 6E30MACHOCTH MpH 3IKCIUIYaTallMU 3JIEKTPOYCTAHOBOK MNOTpeOMTEeNnEci» IJIaBhI
SUI—8 n. SIlI—8—8 u bII—1 n. bIl—1—1 muua, obcayxuBalolye CHEKTPAILHYIO YCTAHOBKY, JOJIXHEI
uMeTh 1 xBamMPUKALMOHHYIO IPYINITY 10 TEXHHUKE 0€30MIacHOCTH.

PeMOHT 3J1eKTpo0OOpPYAOBaHMS CIEKTPAILHONA YCTAHOBKM AOJDKHBI IPOBOAMTL CICLHAILHBIC JIMIA,
UMeloIMe KBATM(PHUKAITMOHHYIO TPYIITY IO TeXHUKe 6e3omacHocTH He MeHee [V.

ITPHA/IOXEHHE. (Ucxnwgeno, U3m. Ne 4).
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(apotokosi Ne 9 or 12.04.96)

3a NpHHATHE IPOroJIOCOBANIH:

HauMeHOBAHHE TOCYAApCTBa HawMeHOBaHWe HAHHOHANBHOIO OpraHA

10 CTAaHAAPTH3IAIHAH

AsepOalinxaHckas PecrryOnmka A3roccTaHaapT

Pecriytiiika ApMeHHUSA ApMroccraHgapr

Pecniyonmuxka benapych ['occravmapr benapycu

Pecryonmuka Kazaxcran ['occra”mapr PectiyOimixm KazaxcraH

Kupruackas Pecrrybiuxa KupruscraHmpapr

Pecrmybnuxa MonznoBa MoanoBacraqnapTt

Poccmiickag Qeneparus ['occraupmapt Poccum

Pecrrybmuka TamxuxucTal TapKMKroccTaHmapT

TypxMeHUCTaH I'nraBHag rocymapcTBeHHad WHCIeKiINg 1ypKMeHHUCTaHa

3. CCbLTOYHBbIE HOPMATUBHO-TEXHUYECKUE JOKYMEHTDI

O6o3Hayenue HT/1, Ha KoTOpEIA NaHa CCHUTKA Homep nmynkTa

=~ - - — —ms " e —— Py 2x e i = T - L

{
i

['OCT 2405—88 1.1

4. Orpapndedre cpoka JeHCTBHA CHATO o NpoTokoay Ne 5—94 Mexrocynapersensoro Cosera mo cranaap-
TH3an\H, MeTposorui ¥ ceprudukamuu (TYC 11-12—-94)
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