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BbiCOKonpOH3BOAHTeni.aaSI UHpKynSIUIWHHaSI CHcTeMa O'IHCTKH raaa 
AnSI·HCKpOB~ KaMep 

0UHC8Ha CHCTeMa UHpkynSIIlHOHHOA O'IHCTKH rasa, pa3pa6oTaHHaSI AnSI 
UHTHMeTpOBOI'O Mai'HHTHOI'O HCKpOBOI'O CUeKTpOMeTpa na6opaTOpHH gaepHhlX 
npo6neM OlHIH. B Ka'lecTae pa6o'!ero aemecTila nnst O'IHCTKH acnonbaoaaH 
aKTHBHpOSaHHhlA yronb, OXlUllKJlaeMbiA AO TeMnepaTYphl lKHllKOI'O aaOTa. 

Coo6meHMe ~niHeHHOrO .HHCTKTyTa s~epH~X HCCAe~OBaHHI 
,l(y6Ha, 1973 

Bogo~olova L.K., Vasilenko A.T., Zykin Yu.N., 
Egorov A.I., Nikanorov V.I., Pisarev A.F., 
Pisarev V.F. Pl3-7172 

Highly Efficient Circulating·System 
of Gas Cleaning for .spark Chambers 

A system is described for circulating gas cleaning 
designed in the Laboratory of Nuclear Problems (JINR) for 
a 5-metre magnetic spark spectrometer. Activated carbon, 
cooled to liquid nitrogen temperature, is used as working 
substance. · 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1973 
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B Ka'lecTae pa6o'IHX ra.3oB a HcKpoBLIX KaMepax o6LI'IHO 

HCnonL3YIOTCJI HeOH HnH HeOH· renHeBaJI CMeCb. CyMMapHbiH 

06'beM KaMep, llpHMeHJieMbiX B COBpeMeHHbiX· 4JH3H'IeCKHX 

3KCnepHMeHTaX, KaK npaBHno, BenHK H ~OCTHraeT HHOr~a 

HeCKOnbKHX Ky6H'IeCKHX: MeTpOB. fipH pa6on:: C HCKpOBbiMH 

KaMepaMH O'leHb Ba>KHO llOCTOJIHHO llO~~ep>KHBaTb XOpOWYIO 

cTene.HL 'IHCTOTLI pa6o'lero ra3a c uenLro o6ecne'leHHJI 

BbiCOKOH 34J4JeKTHBHOCTH perHCTpa:QHH cne~OB qacTH:Q. OcHOB

HbiM HCTO'IHHKOM 3arpJI3HeHHJI , ra3a B KaMepax JIBnJieTC_JI 

ra>KeHHe CTeHOK H WBOB KaMep, a· TaK>Ke HeKOHTpOnHpyeMoe 

HaTeKaHHe B03~yxa H3 aTMoc«<Jepbi. · 

H3aecTHLI .IlBa cnoco6a o6ecne'leiiHJI 'IHCTOT.LI ra3a a I(a

Mepax: cnoco6 nocToJiitHriro "npoJlyaa" q~cToro ra3a H 

MeTOJl HenpepbiBHOH :QHpKynJI:QHOHHOH O'IHCTKH. llepBbiH H3.HHX 

npenLmaeT caoeit npocToToii, HO JlnJI 6onLWHX o6'LeMoB 

HCKpOBbiX KaMep OH 3KOHOMH'IeCKH HeBLirO.IleH Bcne.IlCTBHe 

6onLworo. pacxo.Ila ra3a. llo3TOMY ~nJI 6onLwHx pefHcT

pupyromux cucTeM THna MarHHTHLIX HCKPOBLIX cne:Ki'po:MeTpoa 

~pe~llO'ITHTenbHee MeTo,li HenpepbiBHOH :QHpKynJI:QHOHHOH 

O'IHCTKH ra3a. 

B Ka'leCTBe pa6o'lero aemecTaa JlnJI O'IHCTKH ra3a o6LI'IHo 

HCllOnb3YIOT pa3orpeTbiH XHMH'IeCKH aKTHBHbiH MeTann nH6o 

.oxna>K~eHHJ,IH.JlO TeMnepaTypLI >KH~Koro a30Ta aKTHBHpOBaH· 

HLIH yron&/1 •2 •3 •6 I. · · . 
HH>Ke OllHCaHa CHCTeMa :QHpKynJI:QHOHHOH O'IHC.TKH ra3a 

.Ha OCHOBe aKTHBHpOBaHHOrO yrnJI, pa3pa6oTaHHaJI ~nJI llJITH.· 

MeTpoaoro . MarHHTHoro ucKpoaoro cneKTpoMeTpa 141 ~ _no 

CBOHM xapaKTepHCTHKaM TaKaJI CHCTeMa MO>KeT 6LITb peKO· 

MeHJlOBaHa JlnJI KpynHLIX 4JH3H'IeCKHX YCTaHOBOK, COJlep>Kai:QHX 
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PHc.. 1. CxeMa IJ;HpKyn.RIJ;HOHHoii CHCTeMLI O'IHCTKH raJa 
B ·HCKpOBLIX KaMepax~ 1,9 - raJopacrrpe,n;enHTenLHOe ycT
pOHCTBO; 2, 3, 5, 6 - :meKTPOMarHHTHLie KnarraHi.I; 4 - raJ
ronL.n;ep; 7, 8, 12, 19, 21, cit. , a: 2 , a,; , a,··, ~ 5 , 6t , 
62 , 63 , ' 64 , 65 ·.- . BaKYYMHLie CHnL<iJOHJi:Lie ·BeHTHnH; 
10; 11 - JI'JeHKH KOHTpOnJI 'IHCTOT.bl raJa; 13, 15 - ,D;Ha<iJpar
MeHHble HaCOCLI; 14 - MeXaHH'IeCKHH <iJHnbTp; 16'. - 6annoH 
C. pa6oimM: raJOM; 17, 22 - MaHOBaKYYMMeTpLI; 18- BaKyyM~ 
HLIH Hacoc; 20, 23 - O'IHlltal<ntiue :meMeli:TLI; 24 - raJoable 
MarHCTpanH .n;n.R IJ;HIJKYn.RUHH. ra3a qepeJ HCKpl~lBble KaMe_pLI. 

HCKpOBLie KaMepbi -60nbUIOrO 06'beMa. 'Ha pHC. 1 IIOKaJaHa 
o6ma.11 cxeMa cHcTeMLI O'IHCTKH. YcTa'HOBKa cocToHT HJ .n;ayx 
O'IHlllaiOiuHX 3neMeHTOB /"a" H "6"/, .D:BYX.UHpKyn.RUHOHHbiX 
Hacocoa, raJopacrrpe.n;enHTenLHoro ycTpoiicTaa, raJronL,n;e
pa,- aaKyyMHoro Hacoca, MexaHH'IecKoro· · <lJunnTpa~ . .R'IeeK 
'I<OHTpOnJI 'IHCTOTbl raJa, 6annoHa ·co C:>KaTLIM pa6otiHM raJ OM, 
cilcTeMLI KoMMYHHKauHii, aai<yyMHLix cunL<iJoliHLix aeHTHneii 
H 3neKTJlOMarHHTHbiX KnarraHOB. IJpH· paJpa60TKe H peaiJHJa· 
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~HH 3TOH ycTaHOBKH CTaBHnacb tienb ,D;OCTH)KeHHJI xopowero 
Ka'Je<?TB~ _O'IHCTKH . raJa, Bbi~OKpH IIPOHJBO,D;HTenLHOCTH H 
HerrpepbiBHOCTH O'IHCTKH, IIpOCTOTbl H OIIepaTHBHOCTH KOHT· 
pon.R 3a CTeii~HbiO 'IHCTOTbl ris.:ia1 o6ecrre1JeHHJI B rrpou;ecce 
pa6oTbl u;enocTHOCTH HcKpoaLii 'I<~Mep c TOHKHMH 3neKTpo-

. ,D;aMH /TonutHHa 3neKTPO,D;OB - \50.,_:~piKpoH/. ' 
01JHutaiOutHH 3neMeHT .BKnroqaeT-~B ce:~JI weCTb Tpy61JaTLIX 

CeKUHH, HarronHeHHLIX ~KTHBHpOiJ.~~HhiM yj:-neM /CM. pHC. 2/. 
MHoroceKtiHOHHaJI KOH~j:;pYKUH.II:·3ne.MeiiTa BLI6paHa c u;enLIO 
ynyqweHHJI. Terrnoo6MeHa ai<T_Iia~poaaHHoro yrn.11 c mH.ztKHM· 
aJoToM a· pemHMe O'IHCTKH H ·c liaq~eaa n~,JieM rrpH pereHepa
uliH. IloToK o'IHutaeMorct'r:a3·a · U:xo,n;Hi'.~ii TPH rrapannenLHbie ... ' 

ceKUHH · 3neMeHTa, 3a TeM MeH.Re;r Harrpaane~He ,D;BH)KeHH.R 
. . ' i ' . 

· Ha rrpoTHaorronomHoe H rrpoxo~HT-·1Jepe3 TPH ,n;pyrue ceKUHH. 
_06muii o6ueM"·oqumaromero 3Jie!MehTa, JarronHeHHLiii aKTHBH
poaaHHLIM yrneM; _COCT~~.J!.II~::JJ~#"·Tp0,~.11o1cne 3arp.R3HeHHJI 
O'IHutaromero 3neMeHTa.::B-pe3ynLTaTe:ero.HcrronL30BaHHJI .n;n.R 
O'IHCTKH ra3a rrpoH3~o:n~-t6:H' era pereHep~UHJI IIPH TeMrrepa-

. · 0 · 1{ •.• : ", ' ' ·1.. · r: ;~.·- t 

Type 250-300 , C II pH • ilerrpepbiBHOH', O:i'Ka'JKe BaKyyMHbiM 
HacocoM a Te'Je:H:He 3:-;~4,;._~~.coai Ha.hH:~!f-~;:ij: ycTaHOBKe .n;ayx 
o'IHutaromHx 3neMeuioi3::.p~ifcrre-tmaaei'\;jierr~epLIBHocTL rrpo
uecca O'IHCTKH /B T({:'an!!M.JI I<aK O.IJ;HH::3'Ji~MeHT HaXO,D;HTCJI 
a pa6oTe, .n;pyroii per:e'II'ep~pyeic.R/. · y:~~~.y: 

.· . ' ·:·.:>~i\.::':,~~2;"~! t <~:.-<·).·, ;-.<:?.~- . i "! 
IJ;HpKyn.RUH.R O'IHniaeMoro.,ra3a a·cne:KTpoMeTpe o6ecrre-

'IHBaeTC.R BLicoKorrpoH:3ao·.n;Ji.¥enLii:bu.i Jimi<lJparMeHHLIM Haco
coM C ,D;Ha<iJparMOH, BLIIIOnHeHHOH H3 Manora3.Rutero MaTepH
ana 3~ aynKanalia. _IlpoH3BO.D:HTenLHOCTL Hacoca cocTaBn.ReT 
3 M jqac, 'ITO· o6ecrre'IH,aaeT -o6HoaneHHe raJa, HarronH.Rro
mero cneKTpoMeTp, B Te-.JeHHe ·9_.ziiloro-·'laca. B cHcTeMe HMe-'_· 
eTCJI TaKme BKniO'JeHHbiH rraparuieJiLHO n;epBOMY BTOpOH IJ;Hp
Kyn.RUHOJIHLIH. ,n;Ha<iJparMeH.HLiii. :Ha9oc c_:MeHLweii rrpoHJao.n;H
TenLHocTLro /- 0,5,"M 3 ·;t.iay/;' i<~T.opLiii · ~omeT HcrronL3o
aa'rLc.R. B pemHMe IIOO,D;HHO'IHOK' 09HChKH MO,n;yne_ii . 

. . ,[(n.R aBTOMaTH'I.e9K(H:_q" BLJPa~H~B.aHH.f! 'c aTMoc<iJepHLIM 
. .n;aaneHHeM .n;aaneHH.R ra'Ja B • I<&M'epax f-ino oco6eHHO Ba)K
Ho ,D;n.R KaMep C TOHKHMH :me~Tpo,n;aMH/ B CHCTeMe rrpe,ziy'
CMOTpeH ra3ronL,n;ep •. B. rre·pepLIJJ_ax Me){(,n;y 3KCIIepHMeHTaMH 
ra3ronL,n;ep rrocTO.RHHo rro.n;Knro'leH K ·o6'beMy acex HcKpoBLIX. 
KaMep;-_ ao apeMH 3KcnepHM~liT_a: . .;·'.'!<. _TeM')<a¥e:PaM, .. ':lePe.;3_'. 

-·- •• - - •. '·- ~ ·- - > .. , , •• : •• ,·.'' ~ '#· .;·~~'-·.•; .... ~ ' 
KOTOpble ra3 He IJ;HpKynHpyeT,. ,., -~ ··, - . . · · 
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Puc. 2. Ottumaromuii :meMeHT. 1 - 3Meesux; 2 - peweTKa; 
3 • BepXHUit KonneKTop; 4 • HU>ICHUit KonneKTop; 5 • aKTUBU• 
poB~HHLiit ~thm.; 6 • Tpy6ttaTaJI ceK:QHH. . 
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,D;ns ynasnuliauus :Menxoit m,mu axTuauposauuoro yrmi, 
YHOCUMOit llOTOl<OM ra3a U3 OttUIQaiomero :meMeHTa, B ycTa· 

· HOBt<e UMee1'cJI Mexauuttect<ilit dlunt.Tp. Ou npe.r(cTasn11e1' 
co6oit :Qunuu.np, 3anonHeHHLtii cTexnosaToiL · 

Ha puc. 3 U3o6pa)KeH o.nim H3 .nsyx CUMMeTpuimt.tx y3nos 
ra:Jopacnpe.nertu-rent.uoro ycipoiicTsa. Ha dJnau:Qe /2/ pac-

. nono)KeHo 50 oriusox /no 25 Ha .nsyx KOH:QeHTputtect<ux OK· 
py)KHOCTJIX/, OT i<a)K_AOii -H3 KOTopLIX H':zteT ra30BaJil<OMMyHU· 
Ka:QUH K o6'LeMy Mo,nyns. ,lJ;HCKH o6~UX CUMMeTpUttHLIX y3noa 
HMeiOT no .naa ra:JoBLIX KaHana. •t MoryT. 6t.ITL nosepayTLt 
CUHXpOHHO C llOMOIQLJO :meKTpO,ztiJHrci.Tens_U ycTaHOBneHLt 
B nonO)KeHUe, COOTBeTCTByroiQee OttUCTKe BLI6paHHLIX UCKpo·. 
BLIX K_aMep. :JanycK U OCTaHOBKa :meKTpO~BHraTens npOU3BO· 
,ztJITCH ,ztUCTaH:QUOHHO C nOMOlltLIO CUCTeMLI aBTOMaTIIKU, 
CBH3aHHOit . C l<OH:QeBLIMU BLIKnrotta TenHMU /8/, ra:Jopacnpe • 
.nenuTent.Hoe ycTpoitcTso no:JsonaeT peanu3oBaTL TPH pe)KU· 
Ma pa6oTLt: O,ztHOBpeMeHHaH OttHCTKa ra'3a BO BCeX t<aMepax 
cnexTpoMeTpa, noottepe.ziHa~. ottHCTKa KaMep nonapHo, no· 
O.ztUHOttHaH ottucTi<a KaMep.UepBLiijpe)KHM ottUCTKU ocymecT· 

·BnHeTCH C. ROMOU.LIO YC'I'aHOBKU ,ztllCK~ B HeiiTpanLHOe nono ~ 
· )Keuue, xor.na o6a.ero KaHana He coe.n)meHLI c KaKUMU·nu6o 

onusKaMU 4Jnam~a /2/: B '3ioM c;iy\iae nb~oK"ra3a npoxo.ztiiT 
ttepe3 .nse onuoku, pacnono)KeHHi.'ie · Ha'··Kopnyce /1/. ,D;sa 

; '. . ~ ·. . " 
BTOpLIX pe)KUMa: UcnonL3yiOTCJI .ztnJI KOHTpons COCTOHHUH 
OT,ztenLHLIX UCl<POBLIX •KaMep U .nnn rny6oKoit HX TpeHHPOBl<U. 
rtepexo.n 01' noonuuottHOit OttUCTl<U 'KaMep K nonapHoitnpo
U3BO,ItUTC11 C llOMOIQLIO BeHTUneit; /7 H 8/ /eM. PHC. 1/. 

KoHTponL- 3a ttUCTOTOH ra3a B ycTaHoB'i<e ocymecTBnHeTCJI 
c llOMOIQLIO ·pa3pR.ztHOH JttteiiKH,. ttepe3 KOTOPYIO npoxo,ztUT 
KOHTponupyeMLtl ra:J. 3Ta stteitxa sanB:eTcJI 3neMeHTOM pe
nat<ca:Quouuoro reuepaTopa u npe.ncTasn.ReT co6oii cucTeMy 
H3 .nsyx· nonycdleputtecxux :mexT~o.nos c 3.a3opoM 10 M:M, :Ja
t<nrotteHHLix a repMeTHttecxoM o6'heMe. llo.npo6Hoe onucaHue 
:noro YCTpOJlCTBa CO,ztepiUTCJI B pa6oTe{5/. , . . . 

OnucauHaJI ycTauosKa no.n~epranacL MHoroxpaTHLIM uc
nLITaHUHM_u not<a3ana xopowlie 3KcnnyaTa:QUOHHLie xattec-rsa. 

. ABTOPLI 6naro.napJIT B.H.Opexosa H H.M.~e.noposa 3a 
noMoiUL B pa6o-re. AsTopt.t BLipa)KaHn Tal()Ke npu3HaTenL-

. HOCTL A.A. T JlllkHHY u. K. r .Het<pacosy 3anone 3Hhle o6cy>k.Iie:.. . 
HHJI. ::-· 
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P~c.,- 3:·,y·~;en, pa~~Pe.~~JIHT:e_~~~o·r~~-ycTpoiicT:Bt:l•'.l '·~- J<opny~; 
2, 9 - cl>naHitLI, 3 -· ~HCK; 4 - OJIHBKa; 5 - ITO~WHITH~~; 
6 - BaJI; 7 - BKJia~LIW; 8 - KOHUeBOH BLIKJIIO'iaTeJIL. ' ' •-
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