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>KKITbUOBa n.H., MaTneeaa E.ll., PHXBKUKKH C.B. 

CKHTe3 2-¢eaKn-5 ( 4-6H¢eaKnKn) - I ,3,4-oKcnnHa3ona n 
HCIIOnb30BBHHe ero npH rrpurOTOBneHHH CUHHTHnnfiTO(lOB 

HeKOTOpbiX THIIOB 

12 . 12238 

B pa6oTe onHcaa MeTon CHHTe3a 2-¢eaKn-5 (4-6H1•eHHITHn) - I ,3.4-
0KCH/lHaaona (PJ30) C Bb!COKHM Bb!XOITO" nponyKTn. 

Ehin npHMeHeH MeTon KanH'4eHHH aMHHOD c xnopoKHCblO tl~octlJopa. PBD 
ucnonb3yerc!il B Kaqecrse ntoMHHecuupyK>lllert no6anKH JlflH npuroroBJiemn.t 

JKHJtKHX H nnaCTM8CCOBblX CUHHTHnnHTOpOB ( nc). PBD ('GJHHWPT XO(JOl!leH 

pacraopuMoCThiO B oprauutteCKHX pacraopurenHx • .>Ki-inKHe cuuurnnnf!TOJH,I 
c PBD Moryr 6LtTb ucrronh30B8Hbi npu HH3KHX rer...tneparypax. Bt>tCOKaH pacr

aopHMOCTh PBD B nonucrupone naer B03M0}KHOCTb nonyYaTb fibiCTpLie nc 
C BpeMeHeM BbiCBel.JHB8HHH 1 ,4±._0, 1 HC. 

PaGoTn BhlfiOITHeHa B na6opaTOP!'H BbiCOKHX C'llleprHii 011 HI!. 

Coo6meHHe 06beaHHeHHoro HHCTKTyTa <!llepHbiX KccnenoaaHHll. lly6Ha 1979 

Zhiltsova L., Matveeva E.N., Rikhvitsky S.V. 12 . 12238 

The Synthesis of 2-Phenyl-0> ('l-Biphenylyl)-1,3,'1-
0xadiazoles and lls Applications at Preparing 
Some Types of Scintillators 

A method of synthesis of 2-phenyl-5 (11-biphenylyl)-1,3,4 ox.t
di"zol<:>s (PBD) with a high yield of product is described, The 
<tpplicr<tion of this compound for preparing liquid and film scintil
lators (PBD) is shown. Plastic scintilliltors (PBD) have scintillation 
decay time of 1.4-t._O.l ns. 

The investigation has been performed at the h>bot'illory of 

High Energies, JINR. 

Communication of the Joint Institute lor Nuclear Research. Dubna 1979 

© 1979 06r.eJlBHeHHbl/t HHCTBryT liJlepHblJC HCCneJlOBBHBII /1y6HB 

BBE)J.EHHE 

llnaCTMaCCOBWe CUHHTHDDHTOpW /DC/ rrpe~CTaBDHIDT H3 ce6s 

TBep~we pacTBOpbi niDMHHecueHTHWX ~o6aBOK I JI.L:V B rronHMepe. 

B cnyqae nc c rrapaTep<lJeHHDOM H POPOP 3TOT pacTBOP BBDBeTCH 

ITO'iTH HaCWI.UeHHbiM. fi03TOMY ITOHH)I(eHHe TeMnepaTypbl ITpH CyWKe 

rrneHO'iHbiX DC H HeiTOflHOe CHBTHe HaiTpB)I(eHHH ITpH o6pa6oTKe 

rrnaCTHH DC ITpHBO~HT K BbiCa)I(HBaHHID Tep<lJeHHDa B BH~e MeDKHX 

KpHCTaDDHKOB, 'iTO CHH)I(aeT CUHHTHDDBUHOHHWe xapaKTepHCTHKH. 

)l(H~KHe CUHHTHDDHTOpbl j)l(Cj C 3THMH JIA HeDb3H HCITODb30BaTb 

~ns pa6oT rrpH TeMrrepaTypax HH)I(e 15" no TOR )l(e npH'iHHe. 

Jla6opaTOpHbJe CHHTe3W MHOrHX coe~HHeHHH, HCITODb3yeMbiX 

B Ka'ieCTBe JIA, 3a'iaCTYID O'ieHb rpOM03~KH H o6na~aiDT MaDbiM 

BWXO~OM npo~yKTa peaKUHH. PacTBOpHMOCTb ps~a JIA B opraHH'ie

CKHX paCTBOpHTeDHX orpaHH'ieHa. 

B HaCTOHI.UeH pa6o1e rrpHBO~HTCB na6opaTOpHblH CHHTe3 He 

BWllYCKaeMOrO rrpOMbiWDeHHOCTbiD 2 <lJeHHD - 5 /4-6H<lJeHHDHD/- 1,3, 
4- OKCa~Ha3ona (PBD) l:iblD npHMeHeH Me TO~ KHITH'ieHHB aMHHOB 

C XDOpOKHCbiD 4Joc4Jopa, 'iTO llpHBeDO K yBeDH'ieHHID BWXO~a KOHeq

HOrO npo~yKTa. PBD o6na~aeT xopoweii pacTBOpHMOCTbiD B 6onb

WHHCTBe opraHH'ieCKHX paCTBOpHTeDeH, 'iTO cyi.UeCTBeHHO rrpH rrpH

rOTOBDeHHH 6WCTpWX DC, T .K. yBeDH'ieHHe KOHUeHTpaUHH JIA B ITO

DHMepHOH OCHOBe ITpHBO~HT K yMeHbWeHHID BpeMeHH BWCBe'iHBa-

HHH /J 
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CHHTeJ PBD ocyll.leCTBm!ncH no cxeMe: 

1. C6 H 5 - C6 H 4 -COCl + C6 H
5
-CO-NH-NH

2 

• C6H5 -CO-NH-NH-CO-C6H4 -C6!I;, I HC! 

2 POC!a 
-----~ 

C6 H 5 -CO- NH- NH -CO -C
6 

H 
4 

-C
6
H

5 

• C 6 II 5 - C 6 H 4 - C 2 ON 
2 

- C 6 H " 

IIPOBEAEHHE CHHTE3A 

J. floAy'leHUe CUMMeT!IpU'IH020 4- fPeHUA6eH30UH2UOpaJUHQ 

H 3-JIHTpOBOH KOJI6e C o6paTHhlM XOJIOJ{HJlbHHKOM H MelllaJIKOH 

IIpH HarpeBaHHH B BOJ{HHOH 6aHe paCTBOpHlOT 60 2 10,28 MOA.I 

XJiopaHrHJ{pHJ{a 4- J{HijleHHJIKap60HOBOH KHCJIOTbl B 400 MA c y xoro 

IIHpHJ{HHa. K TCIIJIOMY paCTBopy J{06aBJIHlOT 38 2 10,28 MOAI 

6eHJrHJ{paJHJ{a. ITony'IeHHhlH rrpoJpa'IHhlH HpKo-~enrwu pacruop 

KHIIHTHT 25 MHHyT. ITocJie OXJia~J{CHHH B Hero J{ofiaBJilllOf 1800 MA 

J{HC fHJIJIHpOBaHHOH BOJ{bl. 06paJyeTCH 06HJibHbiH MeJlKUKpHC raJI

JIH'IeCKHH OCaJ{OK; ero 0 rljJHJibTpOBbJBalOT, IIpOMbiBalO r BUJ{OH H 

BbiCYlliHBator. 

flpoJ{yKr - 6enoe C KpeMOBbiM OTTeHKOM BCll.leC fBO. HbiXUJ{ -

90 2 l98-100o/ol. 0KOH'IafeJibHaH ero O'IHCTKa 1IpOH3BOJ{HfCH 

IIYICM rrepeKpHCTaJIJIHJal{HH H3 CMCCH TOJIYOJI - IIHpHJ{HH 15:11. 

2. ~UI<AU3Q!IUJI CUMMeT!IpU'IHOZO 4- fPeiiUA6eH30UII2UOpQ3UIIQ /no

Ay'leiiUe 2- ¢eHuA- 5 __/4- 6u¢eHUAUA/-l ,3,4 - oKcaouaJoAa ( PBD) 

40 2 10,125 MOAI CHMMCTpH'IHOro 4 -ljleHHJI6CH30HHrHJ{pa3HHa 

KHIIHT H r B KOJI6e C o6pa THbiM XOJIOJ{HJibHHKOM C 250 MA XJIOpOKHCH 

ljlocljlopa 8 qacoa. ITocne KHIIH'ICHHH pacraop BhiJIHBaiOT Ha J{po6ne

Hb!H JICJ{. 06paJyeTCH BHJKaH 3CJICHOBaro-~eJITaH Macca, KOTopyiO 

npOMbiBalOT TCIIJIOH BOJ{OH H BbiCYlllld.BaiOT. Bb!XOJ{ - 40 2 198-

100o/ol. 0KOH'IaTCJibHaH O'IHCTKa IIpOH3BOJ{HTCH nyTeM MHOf'OKpar

HOH rrepeKpHcTaJIJIHJaUHH HJ ronyona J{o T 1 ~, 1 164-165' C 
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roTOBbiH IIPO.IlYKT - 6enoe MCJIKOKpHCTaJIJIH'ICCKOe BCll.ICCTBO. 

06Jia,L{aeT XOpOlliCH paCTBOpHMOCTblO B opraHH'ICCKHX paCTBOpHTe

JIHX I J{O 20 2/ A rrpH 0 'C I. Ha puc. 1 rrpHBeJ{eHbi crreKTpbi 

JilOMHHecl{eHIIHH H rrorJioll.leHHH PBD B ronyone . 
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.lt5aa 4ooo 3,00 3DOO A {Ao} 
Puc. I. Cne1<mp noc/WUieHUJI (A) u cne1<mp ¢Ayopect~eH!1UU 
B TIIOIIYO/le. 

(F' l PBD 

BhiCOKaH pacraopHMoc rh PI3D B IIOJJHCTHpoJJe I.Ilo 10 sec. o/ol 
,L{aeT B03MO~HOCTb IIOJiy'Ia fb 6bJCTpbiC ITC C BpCMCHCM BbiCBeYHUa

IIHH 1,4
1
:0,1 IIC. I13MepeHHH IIpOBOJ{HJIHCb Ha BpCMCHHOM CIIeKrpo

Merpe, pa6oraiOll.ICM B OJ{HoljloroHHOM pe~HMe. BpeMeHHhie crreKr

Phi CTaHJ{apTHOro IIC I p- repljleHHJI, PO POP I H nc c PBD IIpHue

J{eHbi Ha puc. 2. 

CBeTOBOH Bb!XOJ{ nc c PBD Ha 15o/oMCHblliC, 'IeMilC c repljleHH

JIOM H PO POP, apeMH BhlCBC'IHBaHHH Koroporo cocTaBJI.IIeT 2,2; 

:+- 0,1 He. ITpHMeHeHHe PBD noJBOJIHer ynpocTHTb npol{ecc H3roro

BJICHHH IIJICHO'IHhiX ITC H YJIY'IlliHTh Ka'ICCTBO H J{OJirOBC'IHOC fb 

IIOJiy'IaCMhlX IIJICHOK H HX CUHHTHJIJIJIL{HOHHhle xapaKTepHCTHKH. 

)I(H.IlKHe Cl\HHTHJIJIHTOphi c PBD 13-10 2/AI 121 o6na.L{a.ll Bhico

KOH 31jJ!jJCKTHBHOCThlO 180- 100o/o OT 3qxpeKTHBHOCTH MOHOKpHCTaJIJia 

CTHJih6eHa B JaBHCHMOCTH OT paCTBOpHTCJIHI H 1Ip03pa'IHOCTbKl, 

MoryT 6b!Th HCllOJlh30BaHbl B 3KCIICpHMCHTaX, BhlllOJIHliCMhlX IIpH 

HH3KHX TCMIICpaTypax. 
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Puc.2. BpeMeHHble cneKmpbl: 1 - annapamypHaJI t/JyHK!4UJI, 2- PBD 
8 noAucmupoAe, 3 - - mept/JeHUJI, PO POP 8 noAucmupoAe. 

IlpHMCHCHHC PBD B Ka'leCTBC moMHHecuupyzo~eii )lo6aBKH pac

wupxeT accopTHMCHT CUHHTHllllJITOpOB, H3rOTaBllHBaCMbiX B 01-UIH. 
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