AAEPHAST ®H3HKA, 2023, mom 86, Ne 2, ¢. 310—319

9JIEMEHTAPHDBIE YACTULbI U MOJIA
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PaccmarpuBatotesi HOBble 6a30Bble PACTBOPUTEIN CHHTHH M PAKETHOE TOMIMBO T-6 /i/ist CO3MaHusT HKUAKHX
OpraHHYecKHX CUUHTHIIATOPOB. 3MepeHa ninHa ocnabiieHns CBeTa 3THX pacTBOpUTesel (KaK MoyyeHHbIX
OT TNPOU3BOJMTENS, TaK U MocJje Xxpomarorpaduueckoil ourctkd Ha AlaOg), a TakkKe OTHOCHTEJbHBIN
CBETOBBIXOJ| CUMHTHJLISITOPOB, CO3/IAaHHBIX HA UX OCHOBe. MeTolIOM XpoMaToMacc-CcreKTpoMeTpuu u Y-
CIEKTPOPOTOMETPUH OMPeIeIeH XHMHUECKUE COCTaB CHHTHHA. Ha 0CHOBe CMeCH CHHTHHA U [ICEBIOKYMOJIa
cosnan Nd-cogepskatuuii cumntinarop (Cng 9 /1) v uamepen ero ceetosbixo (LY 60% ) o oTHommenuio
CUMHTHJISTOPY Ha OCHOBE JIHHEHHOTO asikuiaGen3ola (JIAD).
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1. BBEAEHUE

B wnacrosiee Bpemsi 1T MHOTMX HEHTPHUHHBIX
IKCTIEPUMEHTOB HCIOJb3YIOTCS W pa3pabaTbiBAIOTCS
HOBbIE KHJIKME OpraHuuyeckHe CUMHTHIIIATOPBI (LS)
[[—4], B ToM uncJie U as1eMeHT-cosiepxkatiye [5—20].

Yr/1eBoopOIHbIE PACTBOPHUTEJIH, COCTABJISIIOLINE
OCHOBY Jito60ro LS, BMecTe ¢ pacTBOPEHHbIMH CLMH-
TUJJISILHOHHBIMH 100aBKaMH SIBJISTIOTCS aKTUBHOH Jie-
TEeKTUPYIOLLEH CPeIOod it HEHTPUHHBIX B3aUMOJICH-
CTBHH. DJIEMEHTHI, J0MOJHUTEIbHO BBOMMbIe B LS B
BUJI€ T€X WJIM MHBIX PACTBOPHMBIX B HEM COEIMHEHHH,
pacllUpsIiOT BO3MOXKHOCTH UCIO/b3yeMbIx LS.

Tak, nanpumep, BBeneHue rajosunusi B LS npu-
BOJUT K 3HAUMTEJNHHOMY YBeJHUEHHIO 3(PHEeKTHBHO-
CTH perucTpalu aHTHHEHTPUHO 3a CUeT MOJaBJeHHs
thoHa Gsarozapsi BbICOKOMY CeUeHHI0 3axBaTa Hei-
TpoHOB Ha uzotonax *7Gd, %°Gd. Msmepenue oc-
LUMJJISIUMOHHBIX TAPAMETPOB C MOMOLLbIO PeaKTOPHbIX
aHTHHEeHTpHHO B 3Kcnepumentax Double Chooz [5],
Daya Bay [6], RENO [7] nokazanu HanexHOCTb U
sthdexTHBHOCTL Gd-CoiepKallluX XKUJKHX CIHHTHII-
JISSLIMOHHBIX JIeTeKTOpOB. [las1 moucka “cTepuiibHbIX”
Heiltpuno B 3skcrepumentax NEOS [8], STEREO
[9], Neutrino-4 [10] Takxe ucnosnaytorcs Gd—LS. B
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PAH

npoekrte iDream [11] pagpa6oran Gd—LS nerexktop
JUISi MOHUTOPUHTA aHTHHEUTPUHHOTO PEAKTOPHOTO H3-
Jyuenust Ha ADC.

dJieMeHT-coepKallie LS xopolio noaxonsiT Tak-
e Ui MOMCKa OueHb PEIKHX COOBITHH, TaKUX Kak
Oe3HeHTPUHHBIN ABOHHON OeTa-pacnai. B stom cay-
yae LS conep:KuT B cBoeM cocTaBe H30TOI UCCJIeLy-
€MOTO0 3JIEMEHTa U B TO K€ BPeMs SIBJISIETCS TeTEKTO-
pOM /151 perHcTpaluu pacnaja siipa. B skcnepumen-
te KamLANDZen [12] B cuunTHISITOPE HEmocpe-
ctBenHo pactpopsiercst 36Xe (oGorauenne 91%).
B skcnepumente SNO+ [1, 13] B cuuHTHANATOP
BeoauTes 30Te (B cocTaBe HaTypa/bHOrO TesIypa, B
Kotopom ero 34%). Beenenne B cuuntuansTop 6Zr
uccsenoBasock B pabotax [14, 15]. Tak:ke mHorHe pa-
60Thbl ObLIK MOCBALIEHbl co3nannio Nd-comepKammx
LS [16—20], HauesieHHbIX HA MOKUCK pacnajioB U30TomNa
150N,

L5t 3/1eMeHT-coieprKalliX XKUJAKMX OpraHHueCKhX
CUMHTHJIJIITOPOB, TpeIHa3HAueHHbIX ISl PerucTpa-
LMK OUeHb PelIKUX COOBITHH, 0COOEHHO BaxKeH HU3KUH
ypOBeHb BHYTPEeHHEH PAJIMOAKTHBHOCTH CAMOT0 CLMH-
THJLIATOPA, MyTH JAOCTHXKEHHST KOTOPOro paccMaTpH-
BatoTcsl B pabore [21], a TakKe cTaGUIBHOCTb XapaK-
TEPUCTHK B TeUeHHe JJIMTeJBbHOrO MEepHoJa BPeMeHH
[22].

Crabu/IbHOCTb XapaKTepPUCTHK CLMHTHIISTOPA BO
MHOTOM Onpejie/isieTcsi BolOOPOM pacTBOPUTEIIS U BJIM-
SIHUEM Ha Hero pacTBOPEHHbIX coelMHeHHi. B pabore
[22] nokazaHo, uTO KapOOKCHAATHI U [3-TMKETOHATHI
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Ta6auua 1. TemnepaTypHblil perKuM aHasnu3a

Temnepatypa TepmocTaTa KOJIOHOK 50.0
(HauasbHast), °C

Temneparypa yana BBojia npo6sl, °C 250.0
Temneparypa noHHOTO HCTOUHKKA, °C 200.0
Temnepatypa 6/10Ka coeiMHeHHUs 250.0
['XuMC,°C

CxopocThb nogabema temrepatypbl, °C 30.0
Temneparypa TepMocTaTa KOJIOHOK 290.0
(koHeuHast), °C

Bpemst BblEPKKH, MUH 5.00

rajloJIMHKUs, KOTOpble HMCMOJIb3YIOTCS ISl CO3JaHMsl
Gd-conepxkammx LS, MoryTt siBasiTbcsi KaTaan3aTo-
pamu okucJ/IeHust anKua6en3onoB. [Tostomy, ecau s
CO3/IaHU$1 CLIUHTHIIIATOPOB C TOUKH 3PEHHS BHICOKOTO
CBETOBBIX0/1a HAUJTYUILIMMH PACTBOPHUTEJSIMH SIBJISIIOT-
cst ankunbensosnl (JIAB, PC, PXE), To ¢ Touku
3peHHst CTaGUJIbHOCTH, BEPOSITHO, Jyullle B KauecTBe
OCHOBHOTO PaCTBOPHUTEJIS UCMOJIb30BATh MPe/iesbHbIE
YTJIEBOZOPO/IbI, KOTOPbIE TPAKTHUECKH He T0JIBepKe-
HbI ITPOILECCAM OKHCJIEHHS U, KaK TIPABUJIO, UMEIOT Bbl-
COKYIO TIPO3pauHOCTb. J1Jisl MOBBIIEHNST CBETOBBIXO/1A
B MpeJie/ibHble YIIeBOA0POIbl MOXKHO 100aBJIATh apo-
MaTHUeCKHe, Kak 3T0 ObIJIO ClIeJIaHo, HATIPUMep, B 9KC-
nepumente Double Chooz, e B kKauecTBe OCHOBHOTO
PacTBOPUTEJISI HCIOJIb30BAIACH CMECh, COCTOSIILIA U3
80% nonekana u 20% PXE. CrabuibHocTh B 3TOM
IKCrepuMeHTe Obljia Bbillle, UeM B aHAJOTHUHbIX IKC-
nepumenrax Daya Bay [6], RENO [7], rne B kauecTBe
pacTBOPUTEISI HCTOJb30BaCs TosbKo JIAD.

Ho B oriinune ot JIABa nonekan pactBopuTesb
JIOPOTofi, UTO 3aTPY/IHSIET €ro NpUMeHeHHe B KPYMHO-
MaclTabHbIX 9KCIIEePUMEeHTaX, 03TOMY CJle/lyeT pac-
CMOTpETb JIPyTHe PacTBOPUTEJH, TAKXKe COCTOsILIHe
M3 MpeslesIbHbIX YIJIeBOJOPOJOB U MPOU3BOJHUMbIE B
MPOMBILLJIEHHbIX MacluTabax.

B paGore [23] B KauecTBe HOBOTO PacTBOPHUTESI
st LS npejisioxkeH CHHTHH, KOTOPbIH B HacTosllee
BpeMsl LIMPOKO HCMOJIb3YeTcsl B KauecTBe KapOiopHu-
3aTopa J/Isl ra30BOM 1leMeHTaluuu cTaju. BakHbiMu
MPEUMyIIeCTBAMH CUHTHHA SIBJSIOTCS BBICOKAS T€M-
nepatypa Benbitiky (100°C), Bbicokast Tpo3pauHoCTb,
a TakKe BO3MOXKHOCTb TOJyueHHs] CHHTHHA ¢ 6oJjiee
HU3KHM cojiepzkanueM yriepoaa 4C (nocnennee 6y-
JIET 3aBHUCETb OT ChIPbsl, U3 KOTOPOTO CHHTE3UPYIOT
CHHTHH ).

Panee na BHO MSIM PAH B kauecTBe BbICOKO-
NPO3pPauHOro PacTBOPUTEJIS JIJIs1 CO3/IAHUST CLUHTHII-
JIATOPOB OOJILIIOTO 06beMa OblJ MPeTIOXKEH PACTBO-
putesb “pakerHoe ToryuBo T-6", KOTOPHIN SIBJsIETCS
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KEePOCHHOBOH (ppakiiell He(TH U, OUEBUIHO, COCTOUT
U3 MpelesIbHbIX YIJIeBOJOPOIOB.

Hacrosiast pa6ora mocpsillleHa HCCJIeI0BaHHIO
CBOWCTB HOBBIX PacTBOpUTEJ/IEN CHHTHHA (“KOMIOHEHT-
peakTuB”) u paketHoro tonauBa T-6 (OO0 “JIJIK-
Wurepuemna” (Jlykoiin)), a Takke ucc/aen0BaHUIO
XapaKTePUCTHK CUMHTHIIATOPOB, CO3IAHHBIX HA HX
OCHOBe.

Kpome Toro, uccjienyercss BO3MOXKHOCTb MCIOJIb-
30BaHUs CHHTHHA B cMecH ¢ riceBiokymosiom (PC) nas
coananust Nd-coaepzkalero »Kuikoro opraHM4eckoro
CUMHTHJLIIATOPA.

2. XPOMATOMACC-
CMEKTPOMETPHUYECKUH
AHAJIN3

Hamu O6bl10 npoBeseHO HCcJ/el0BaHMe coOCTaBa
CUHTHHA (“KOMIOHEHT-peakTHB”) ¢ HCIMOJIb30BaHU-
€M razoBoro xpomaromacc-criekrpomerpa Shimadzu
GCMS-QP2020 (Slnonus). Mamepenust OblIM Bbl-
noJsiHeHbl B LIeHTpe nceneioBanust cTpoeHHst MOJIeKy.1
MH>0C PAH, Mocksa.

XpomaTorpacduueckoe pasjeseHde OCYyLIeCTBJIsI-
JIoCh Ha KanujisipHol kKosionke SH-Rtx-5MS (nmna-
metp 0.25 mm, ayiHa 30 M, TosmHa dasbl 0.25 MKM)
C TMOMEePEYHO-CIINTBIMU JeHuI- (5%) u aumMeTHII-
(95%) nosucunokcanamu. Jluanason orpejiesisieMbix
macc — ot m/z 50 no m/z 650, 3HaueHHe CKOPOCTH
CKaHWPOBAHUS COCTABUJIO 3333 a.e.M./c, MeToL MOHU -
3allUK — 3JIEKTPOHHBIN y/ap, ra3-HOCUTEb — TeJlHi,
JIETEKTOP — 3JIEKTPOHHBIH YMHOXKHTE/b C KOHBEPCH-
OHHBIM JIMHOJIOM; BBOJ TPOO OCYIIECTBJSJICA C Jie-
JIeHHeM TI0TOKa, HCTI0JIb30BAJICS 3alpOrpaMMHUpOBaH-
HbIH TeMIepaTypHblil pezKuM corsiacHo TadJ1. 1, oOumi
MOTOK cocTaBJisn 17 mi/Mun.

[azoBasi XpoMaTOMacC-CreKTPOMETPH ST MO3BOJIHIA
YCTaHOBHMTL COCTAB CHHTHHA: €0 OCHOBY COCTABJISIIOT
IeCTh HMHJMBHIyaJbHbIX JIMHEHHBIX YIJIEBOJOPOJIOB
(XpomaTorpamma npusefeHa Ha puc. 1), oTiuyaio-
LIMXCST TOJIBKO JUIHHOM LT M COfleprKaHHeM B CMeCH
(w%) (Tabu. 2).

B ra6s. 2 Benmunna w% Obliia nocuutaHa B pe-
3yJibTaTe MHTErPUPOBAHUS TIHKOB IO MOJHOMY HOH-
HOMY TOKY (MeTOJL CrilakKMBaHUsl — OuJlaTepasibHbIi ),
1, (haKTHUECKH, OHA PABHSIETCS OTHOILIEHHIO MJIONIa-
JW MHKa K UX cymme; SI— uHeKC cesieKTMBHOCTH
(BesiMuMHAa, onpeneisiiolas, HaCKOJbKO MacC-CreKTp,
MOJIYUEHHBIH 3KCIEepUMEHTa/IbHO, COoBMajaer ¢ Oub-
JIMOTEUHbIMU JJAHHBIMH, BCTPOEHHBIMH B IPOrpaMMHO€
obecrieueHre JaHHOTO TNpubopa — OMOJIHOTEKA JaH-
Hbix NISTI17.1lib); CAS — yHUKaJbHBIH UYMCIEHHBIH
MIEHTH(PUKATOP XUMUUECKUX COEIMHEHNH, BHECEHHDIX
B peectp Chemical Abstracts Service (u1s1 yno6¢TBa
MOMCKA BEIeCTBA).
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Ta6auna 2. Pesysibrathl aHan3a

BAPABAHOB u ap.

Ne nuka Bp;gﬁ{iﬁ?;%}g”_ w% SI, % CAS BeuiectBo
1 5.832 0.29 98 629-50-5 Tpupekan C13Hog
2 6.309 35.00 96 629-59-4 Terpanekan C14Hgzg
3 6.743 30.02 97 629-62-9 [Tenranekan Ci5Hso
4 7.152 23.18 98 544-76-3 Tekcanekan C1gHsy
5 7.537 11.46 98 629-78-7 [enrragekan Cq17Hsg
6 7.903 0.05 96 593-45-3 Oxkranekan C1gHsg

[TpoBenieHHOE XpoMaToMacc-CreKTPOMeTPHUECKOe
HccJieIoBaHue MO3BOJNIIO TAKKe BbIIBUTb U HEKOTO-
pO€e KOJIHUECTBO MPUMECHBIX COeIMHEHHIH. X 0TS HX OT-
HOCHTEJIbHOE COJIepKaHie HUUTOXKHO MaJio B CpaBHe-
HHM C OCHOBHBIMHU KOMITOHEHTAMH CMECH H COCTaBJIsSIET
meHee 0.01%, a camu MUKW BelLECTB BLIXOIAT Ha-
paBHe ¢ 6a30BO¥ JIMHKeH NprUGopa ¥ COBCEM HEMHOTO
oTanuaTes oT “myma” (puc. 1), ynoMsiHyTb 0 HHX
He0oOXOJMMO BCJIEICTBHE X BO3MOXKHOTO BJIUSHHUS Ha
(hMBUKO-XUMHUECKHE XapaKTePUCTHKH T10Jy4yaeMoro
13 CHHTHHA >KHJIKOTO CLMHTHJIATOpPA (MPUMECH MO-
TYT YMEHbIIATh CBETOBBIXOJI, CHUXKATb MPO3PaYHOCTD
pacTBOPUTEJISI H YMeHbIIATh CTAOUJIbHOCTL CMECH M3-
3a BO3MOYKHBIX XUMHUECKHX PeaKIHi, MPOTEKAIOIIHX B
Macce pacTBOPUTENSI U TOTEHLMATBHO MO3BOJSIIONINX
OblcTpee MOJABEPraThCsi JAerpajiallii OCHOBHBIM KOM-
MOHEHTAM CHHTHHA).

[To-BupMMOMY, OCHOBHBIMH TPUMECSIMH SIBJISIFOT-
sl caeflylollie NsiTh COeMHEHHH, pe/iCTaB/AeHHbIe B
TabJ. 3 (TOUHOCTb OTpeesieH!s] B JaHHBIX CJydasix
CWJILHO CHHMXKEHa, B CPABHEHHWH C OTpeJieJieHHeM 0C-
HOBHbBIX KOMITOHEHTOB CHHTHHA, HHJIEKC CEJIEKTHBHO-
cTH Bapbrpyetcst oT 82 10 93%).

Takum o6paszom, ¢ MOMOIIBIO Ta30BOH XpoMaTo-
Macc-CrneKTPOMETPUH HaMH Obll YCTAHOBJIEH XHMH-
YeCKHH COCTAaB CHHTHHA W OTpeJeJeHO COfeprKaHue
KOMIOHEHTOB cMecH B %. CHHTHH TpeJiCTaBIsieT Cco-
601 cMechb asiKaHoB JiHelHoro cTpoenust Ci3—Cisg,
KOTOpbIE 3JIOUPYIOTCS Yepe3 MPUMEPHO OJHHAKOBbBIE

Ta6auna 3. [Ipumecu B CHHTHHE

N;gg;_ SI, % Bewiectso (Egg;;?];
1 92 | 2,6,10-tpumernnnonekan | Ci5Hso
2 86 10-meTuaHOHAIEKAH CooHya
3 82 | 7-rekcajgeKaHaJjib Ci16H300
4 93 | 2-meTusTeTpako3daH CosHso
5 88 | TerparerpakonTan Cyq4Hgo

MPOMEXKYTKH BPEMEHH B TMOPSiIKE YBEJHUEHHs uuc/a
aTOMOB yrjlepojia B HMX MoJieKysax. OCHOBy cMe-
cu cocrapasioT yriaeBogopoasl C14—Cig, CymMmMapHoe
MPOLEHTHOE COJiepXKaHHe KOTOPbIX cocTaBJisieT 6o-
see 88%. B cmecu mpuCYTCTBYIOT TakKe CJIeIOBbIe
KOJIMUECTBA TPUMeCeH, CroCOGHBIX HEMOCPEICTBEHHO
BJIMATH HA PabOTy KUJIKOTO OPraHHUeCKOTrO CIMHTHII-
JIITOPa; MoKa3aHbl UX MpeJirosiaraemMble (opMyJIbl.

Wcnonb3ysi naHHble Tabj. 2 (MOJSIpHblE Macchl
HaAUJIEHHBIX COEMHEHWH W WX TPOLIEHTHOE COJeprKa-
HHE), MOXKHO JIETKO TOJICUMTAThL CPEJHION MOJISIPHYIO
maccy cuuTHHa (213.9 r/Mouib), a TakKe obliee KoJH-
yeCcTBO aTOMOB BOJIOPOJIa B ero coctaBe, Ny = 6.72 X
x 1022 aTomoB/Mu1.

3. UICCJIEJOBAHHME TTPO3PAUHOCTH

PACTBOPUTEJIEN
HA CITIEKTPO®OTOMETPE

J17151 OLleHKH TIPO3PAYHOCTH PACTBOPHUTEJEH, TTPE-
HasHaueHHbIX 51 cognanus LS, B snabopatopHoi
MpaKTUKE MCIOJb3yeTcs JJMHA ocjabJieHusi CBeTa
(L) (paccTosinve, Ha KOTOPOM MHTEHCHBHOCTb CBeETa
yMeHbLIaeTesl B € pa3), KoTopasi pacCUUThIBAETCS NPH
JUIMHAX BOJIH B 00J1aCTH, HanOoJiee 4yBCTBUTEJbHON
st @Y (o6bluHO MPUHATO cuuTaTh L Jist JJIMH
BouiH: 440, 430, 420 um).

B Haweii pabore wucc/enoBaHUs TPOBOAUJINCD
Ha JByxjyueBoM criektpodoTtomerpe Perkin Elmer
Lambda 35 ¢ ucrosb3oBaHHEM KBapleBbIX KIOBET
amHoit 10 ¢m, mpu 3TOM mycTasi KloBeTa CJyxKuJa
stajoHoM. JlyiuHa ocnabaenusi ceeta (L) paccuuThbli-
BaJiach 1o opmy.ie:

L0 = 10/2.3(A420 — Amin),

rie Lyog — nivHa ocaabsenus ceera npu 420 um, d —
JUIMHa npoxoxaeHus cera (d = 10 cm), Ago0 — MoO-
rionieHue cBeta npu 420 HM, A, — MHHHMaJbHOE
TMOTJIONIEHHE CBeTa.

Bbu1o neeseioBaHo Takke BAUSIHHE COPOLIMOHHOM
OUHCTKH ¢ ucnosb3oBanueM Ala Oz (Aluminium Oxide

SIIEPHASI PU3MKA TomM86 Ne2 2023
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Chromatogram (Zoom)
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Puc. 1. XpomartorpamMmma cuHTHHA (KpY»KKaMH 06Be/leHbl HeGOJIbLINe MTUKH TPUMECHBIX COEIMHEHHI ).

for Chromatography, TY 6-09-3916) na npospau-
HOCTb PaCTBOPHTEJIEH.

Jlnst xpomarorpadpuueckoil OUHCTKH MCIOJIb30Ba-
JIUCh CTEKJISTHHbIE KOJIOHKH JIMaMETPOM 3 CM, C BbICO-
To# cJiosi copbenta 12 cm. PacTBopurenu uepes cjioi
AlsO3 npornyckasuch MOPUMSMH, PaBHBIMH 00beMy
copbeHTa, TTOMellleHHOMY B KOJIOHKY. B ciiyuae nepsoii
MOPIMHK YaCTh PACTBOPHUTEJISI OCTAETCsl HAa COpOeHTe U
ero 06'beM 3HaUUTEIbHO YMeHbIIIaeTCsl.

B ta6.s1. 4 npuBonsitcst 3HaueHust norJoleHus (A)
U JUIMHBL ocsiabJienusi cBeTa (L) CHHTHHA U PAKETHOTO

toriuBa T-6 (KaK HCXOAHBIX, TaAK U OYHUIEHHbLIX Ha
AlLO3).

N3 taba. 4 BUIHO, UTO WIMHBI 0csabJeHust cBeTa y
HEOUHIIIEHHbIX CHHTHHA (“KOMMOHEHT-PeaKTUB” ) U pa-
KetHoro TorsiuBa T-6 (JIykofis) npu uHTepecyounx
Hac jyiuHax BoJsiH (440, 430, 420 HM) OIMHAKOBBI U
paBubl 4.3 M npu 440 uwm, 3.3 m npu 430 um. (Heemot-
psl Ha TO, UTO HCCJIeAyeMblii oOpasel, CUHTHHA OBl
M3MepeH CIyCTsl IBe HeJle/IH MocJIe ero MpoM3BOCTBaA,
a T-6 xpaHuJsics MHOTO JIeT. )

[Tocsie ounctku Ha AloOg (pu cooTHOLIIEHUH 00B-
€MOB pacTBopuTesiell u copbenta, pasuom 1 : 1) npo-
3pauHocTb 000UX pacTBopuTesel crasa 6oJblie 20 M
NpH BCeX HHTEPeCyIoINX Hac ayinHax BoJiH: 440, 430 u
420 uwm.

Ha puc. 2 npusoaarcs UV/VIS-crektpel noryio-
ILleHUs] CHHTHHA, OUMILLEHHOrO Ha OKCHJE aJlOMHHUS
(nepBasi ¥ BTOpasi MOPLMH), U HUCXOAHOTO CHHTHHA
(“KOMMOHEHT-peaKTuB” ), a TaK:Ke paKeTHOTO TOTINBA
T-6 (JIyko#s), ouMllleHHOTO Ha OKCHJE aJioMHHHS
(nepsasi mopuusi) u ucxoaHoro. CrekTpbl 06pasLoOB
npuBesieHbl A1 10 ¢M KIOBET, U3MepeHHBIX 110 OTHO-
LIEHHIO K MyCTbIM KIOBETAM.

SINEPHAS ®M3MKA TomM86 Ne2 2023

N3 puc. 2 BUAHO, UTO MAKCHMYyMbl MOMVIOLIEHHUS
B CIEKTpax CHHTHHA CMellleHbl BJEBO OTHOCHTEJb-
HO MaKCHUMYMOB B criekTpax TomiuBa T-6. OaHako
CUHTMH HMMeeT TakxKe IIMPOKYI0 [OJIOCY TMOrJollle-
Hust B objactu 200—280 HM, Torma Kak OCHOBHbI-
MU €ro KOMIOHEHTaMH, Kak OblI0o HaHJIeHO C MOMO-
1IbI0 XPOMATOMAcCC-CMEeKTPOMETPUYECKOr0 aHaJsu3a,
SIBJISIIOTCS] TIPeJieJibHblE YTJIEBOAOPO/bI, TOJOChI MO-
TJIOLIEHHST KOTOPBIX HAXOJSITCS B laJibHel yabTpadu-
oJieToBOi obJiacTu npu ayuHax BoJH <200 Hm [24,
c. 99]. Uro6bl mMoHATb, Kakue MPUMECH B CHHTHHE
JAI0T moJsiocy moryioleHust B obsactu 200—280 Hw,
OblJ1 TPOBEJIEH JIOTTOJNHUTENbHBIH CIIEKTPOPOTOMETPH-
YeCKHH aHAJU3 CHHTHHA.

4, YO-CIIEKTPO®OTOMETPUUECKUHN
AHAJIU3 CUHTUHA

Y®-cnekrpopoTomMeTpruiyecKnil aHasM3 CHHTHHA
NoKasaJ, 4To B CHHTHHE B KauecTBe IpUMeced
COJIEP>KHUTCA TaKKe HeOOJIbIIOe KOMHUeCTBO OeH30J1a
WJIH €70 NIPOU3BO/HBIX.

Ha puc. 3 npeacrapaenst UV/VIS-cnekrpsl no-
TJIOLEHUsI CUHTHHA B TeKcaHe, 3aperuCTPpUpPOBaHHbIE
B | cM KioBeTax Mo OTHOILIEHHIO K YHCTOMY TIeKCaHy
(ns cnekrpockonuu, CTIT TY COMP 2-010-06)
NpH pasHbIX 0ObEMHBIX JIOJISIX CHHTHHA B TeKCaHe OT
0.2 no 1.

M3 UV/VIS-crnekTpoB TMOMIOIIEHHs] CHHTHHA
(puc. 3) BUAHO, UTO B HEM TPUCYTCTBYIOT MPUMECH
NPOU3BOJIHBLIX 6eH30J1a, TaK KaK U3BeCTHO [24, ¢. 139],
UTO B CIIEKTpe TorolleHus 6eH3osa HabJoaaoTes
TPU TIOJNIOCHI TIOTJIOLIEHHS, JIBE€ M3 KOTOPBIX, HMe-
[OLLHe BbICOKYIO HHTEHCHBHOCTb, JieXKaT B JajbHeM
yabrpacuonere (180 u 203 um), a omna caabas
noJjioca € SIPKO BBIPAXKEHHOH TOHKOH CTPYKTYpO#
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nopust), 2 — CHHTHH mocJie ourcTKH Ha AloOg (nmepBasi nopust), 3 — CHHTHH HCXOJHBIH, 4 — pakeTHoe TomnBo T-6 nocie
ounctku Ha Al2O3 (1 mopuwst), § — pakernoe TornBo T-6 10 OUHCTKH.
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Puc. 3. UV/VIS-cnexTpbl MOIOLIEHHs] CUHTHHA B FeKcaHe MPH pasHbiX 06beMHbIX 10J151X cHHTUHA (R = Vimma/ Voouuin ): 1 —
R=0.20,2—R=0.253—R=0.33,4—R=0.50,5—R =1.0.
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Puc. 5. Amnauryausle crektphl oT 137Cs (662 k3B) B cuuntuinaropax ¢ PPO (3 r/n) na ocnose: | — JIABa, 2 — cuntuna,

3 — paketHoro ToruBa T-6.

(Tak HasbiBaemasi OeH30JibHAsI rpeOeHKa) JIeXKHUT B

6sKHeM YO — ¢ MaKCHMYMOM TIpH 255 HM. DTH TpH
MOJIOCHI COXPAHSIIOTCS B CMIEKTPaX BCEX MPOU3BOAHBIX

6ensosia. Ilosocy norsomenusi npu 180 HM Ha

0OBIYHbBIX CHGKTPO@)OTOMGTan C HCIIOJIb3OBAHHEM
KBapUueBbIX KIOBET YBHIAETb HEBO3MOXKHO, HO J[B€

SINEPHAS ®M3MKA TomM86 Ne2 2023

oCTasibHble HA HallleM PUCYHKE BHIHBI OUYeHb $SICHO,
MpuueM, B HalleM cJyyae MakCUMyM B OJIMKHEM
Y& — takke HaX0MUTCS MPH 255 HM.

Ha puc. 4 npencrapieHa 3aBUCUMOCTb MOIVIOLLE-
HUsI CBeTa B MaKCHMyMe TpH 255 HM OT 06'beMHOH
JIOJIH CUHTHHA B TeKCaHe.
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Ta6auua 4. [Torsoutenue (A) u 1auHa ocnadienus csera (L) CHHTHHA W pakeTHoro Toruuea T-6

BAPABAHOB u ap.

Ne O6paseut Amin Auao Auzo Auzo Lyso, M | Lago,M | Lyoo, M
2837 Cunrun 1 nopu. —0.0284 —0.0280 —0.0276 —0.0275 >20 >20 >20
2836 CuHTHH 2 noplL. —0.0281 —0.0272 —0.0268 —0.0264 >20 >20 >20
2835 CHHTHH UCXO/I. —0.0269 —0.0169 —0.0138 —0.0104 4.3 3.3 2.6
2820 T-6 1 nopu. —0.0317 —0.0315 —0.0311 —0.0202 >20 >20 >20
2823 T-6-ncxon. —0.0263 —0.0162 —-0.0130 —0.0092 4.3 3.3 2.5

M3 puc. 4 BHAHO, YTO 3aBUCHUMOCTbH IIOIJIOLLE-
HH$I CBeTa OT KOHLIEHTPaLMH IPOU3BOAHBIX OeH30J1a B
CUHTHHe (KOTOpasi NpornopuroHasbHa 06beMHOH J10-
JIM CUHTHHA) TIpeACTaB/sieT U3 cebsi MpsMyto JIMHHUIO,
T.e. nojauuHsieTcsi 3akoHy bepa. OTkyzna, ucnosb3ys
KO3(PPHUHMEHT SKCTUHKLMK OEH30J1a U3 JIMTEPATYPHbIX
JaHHbIX (€255 = 200 J1/(MOJIb CM)), MOXKHO JIETKO MO/~
CUMTaTh KOHLEHTpaluto 6eH30J1a (UK ero npousBoji-
HbIX) B caMOM cHHTHHe. KoHlleHTpauusi 6eH3ona uin
€ro TPO3BOJHBIX B CHHTHHE OKaszaJjach paBHOH C' =
= 0.011 Mostb/J1.

[TockosibKy MBI He 3HaeM, KakHe HMEHHO MpOM3-
BOJIHble 6EeH30J1a CO/IePKATCsl B CHHTHHE, ObIIO TaKXKe
NPOBEPEHO, YMEHbLIACTCS JIH COJepKaHUe HX T10cJe
Xxpomarorpauueckoil OUMCTKM CHHTHHA C HMCIOJIb-
3oBaHueM B kauectBe copbenta AlyOj3 (Aluminium
Oxide for Chromatography, TY 6-09-3916).

OxkasaJioch, uTo MocJjie OUUCTKH cuHTHHA Ha Alo O3
TMOTJIOlIEHHE CBeTa MpH 255 HM yMeHbIIaeTcsi He3Ha-
YUTEJILHO, T.e. B CUHTHHE B OCHOBHOM MPUCYTCTBYIOT
HernoJisipHble MPOU3BOJHbIE GEH30J1a, M0-BHIKMOMY,
aJIKUJI0EeH30J1bI, He copOupytolimecs Ha AlaOs.

5. ©IBMEPEHUE CBETOBbBIXOA
CHMHTUJ/JIATOPOB HA OCHOBE

HOBBIX PACTBOPUTEJIEU

OCHOBHO#1 XapaKTepUCTHKOH JI060r0 CLUHTHIIS -
TOpa SIBJISIETCSl CBETOBBLIXO/L (KOJIMUeCTBO (POTOHOB Ha
e/IMHULLY MorJIolleHHOH sHeprun). [1pu uccnenoBanuu
HOBBIX CLUHTHJJIITOPOB PacrpoCTPaHEHHOH MPaKTH-
KOH sIBJISIeTCS] CpaBHEHHE MX CBETOBBIXOJIOB CO CBETO-
BBIXOJIAMH U3BECTHbBIX CLIUHTHJIISTOPOB.

B nacrosuien pa60Te CBETOBbLIXO/l CUMHTUJJATOPA
U3MEPSIJICA C NTOMOUIbIO paJHOaKTHBHOI'O HCTOYHHKA

Ta6auua 5. CeeroBbixoj cuuHtHsATOpoB (LY) ¢ PPO

(3 /)

Pacto- | JIAB, | T-6, | Cunrun, | CHHTHH npoayT
pHUTEJIb % % % apronom, %
LY 100 51 44 56

137Cs no meronuke, onucannoit panee [19]. B npes-
CTaBJIEHHBIX pe3yJbTaTax MCMOJb30Basach OTHOCH-
TeJibHasl BeJHUMHA CBETOBbIXOJA — T.€. MPOLEHTHOE
OTHOIII€HHE CBETOBBIX0/Ia CLIMHTHJLISATOPA MO OTHOLIIE-
HUIO K 3TasoHHOMy obpasiy (JIAB + PPO (3 r/n)).
Ha puc. 5 npeacra/ieHbl aMIJIUTY/Hble CIEKTPbI
KOMMTOHOBCKOTO pacCesiHusl raMMa-KBaHTOB OT pa-
JMoakTHBHOrO HeTounnka 37 Cs (662 ksB), nosyuen-
Hble C UCI0JIb30BaHHEM 06pa3lloB CLUMHTHIISATOPA Ha
ocHoBe JIABa, pakernoro Toriuea T-6 (JIykoiin) u
CUHTHHA (“KOMITOHEHT-peakTuB”). B Kaxmom cuuH-
TUJUIITOPE B KauecTBe CUMHTHJISLMOHHOH 100aBKHU
ucnoJibaoBascst 2,5-mdennaokcason (PPO) ¢ koH-
LenTpateit 3 r/s1. Bee pacTBopuTe M GbLIN OUUILEHbI
Ha AlyO3 mpu cooTHolleHUH 00BEeMOB copbeHTa H
pactBoputedss 1 : 1.

Oo6paboTKa crekTpa Mo3BoJisieT ONpeie/uTb na-
pameTp, 1Mo KOTOPOMY JIeJIaeTCst OlleHKA CBETOBBIXO/IA
(LY) — 370 HOMep KaHasia aHaJu3aTopa (MPOTNopLM-
OHAJIbHBIA AMIJIMTYJe CHUTHaJa), COOTBETCTBYIOIIHUH
MOJIOBUHE BBLICOTbI KOMIITOHOBCKOTO Kpasl CHeKTpa.
CBeToBBIXOJ CLMHTHILIATOpA HA ocHoBe JIADBa npu-
numadicst 3a 100%. Ilosyuennble pesysbraThl Npeji-
cTaBJieHbl B TabJ1. O.

M3 tabJ1. 5 BUAHO, UTO CBETOBBIXO/I CLIUHTHJIIATOPA
Ha OCHOBE PAaKETHOTO TOTUIMBA U CHHTHHA TOYTH B 2
pasza HHxKe, UeM y CLMHTHJIATOPA Ha ocHoBe JIADa.
[IponyBKa cuuHTHIUIATOpPA (HA OCHOBE CHUHTHHA) ap-
FOHOM YBEJIHUMBAET €ro cBeTOBbIX0A ¢ 44% no 56%,
T.¢. npakTuuecku Ha 21%.

MeHb11n# CBETOBBIXO/L CUMHTHILISITOPOB Ha OCHOBE
CHHTHHA U PaKeTHOro TormauBa T-6 mo cpaBHEHHIO CO
CUMHTHIIATOPOM Ha ocHoBe JIABa MoxKHO 06 BSICHUTD
TeM, YTO B MX COCTaBe ropasilo MeHbllle apoMaTHue-
CKHUX YIJIeBOJIOpoJIoB, ueM B JIABe. B ta6n. 6 npen-
CTaBJIeHbl XapaKTEPUCTHKH H3BECTHbIX PacTBOPHTE-
Jiell, ucnosib3dyeMbix B LS, a Takxke HOBBIX (CHMHTHHA
M PAaKeTHOro TOIJIMBA), HCCJEOBAHHBIX B HACTOSILLEH
pa6ore. CBeToBbIXOA cLHTHIIATOPA (LY ), mpuroTtos-
JIEHHOTO Ha X OCHOBE, MPHBOJMUTCS B MPOLEHTAX MO
OTHOLLIEHHIO K CLIUHTUHJIITOPY Ha ocHoBe PC.

N3 Tab.1. 6 BUAHO, UTO CyLIeCTBYET HEKOTOpasi Kop-
peJsIsiliis MeXly MOJIIPHON KOHIIEHTPalMel apoMaTH-
UeCKHX YIJIeBOJI0POJ0B B pactBopurele (Cys apomar. )

SIIEPHASI PU3MKA TomM86 Ne2 2023
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Ta6auua 6. XapakTepUCTUKH PacTBOPUTE/IEH U CLIMHTHILISITOPOB HA HX OCHOBE

PactBoputesib d, r/mn n20 Uuceqo atomoB H Ha ma Then, °C LY, % Cﬂl\i:ﬁ:/ﬁam
PC 0.879 1.504 5.35 x 10?2 48 100 7.3
DIN* 0.96 - 5.45 x 1022 >140 87 9.0
PXE* 0.985 - 5.08 x 10?2 167 87 9.4
PCH* 0.95 1.526 5.71 x 10?2 99 46 5.9
LAB 0.856 1.482 6.31 x 10?2 130 75 3.5
JonekaH 0.75 1.422 6.89 x 1022 71 40 —

T-6 0.84 - 62 38 -
MO* 0.85 1.46 (6.73—8.00) x 10?2 215 33 -
CHHTHH 0.74 - 6.72 x 1022 100 33 0.01

*PCH — denunnuukiorekcan, DIN — nuuzonponponunnadraiuy, PXE — l.1-dpennnxkcnmunsray, MO — MuHepaibHOe MacJso

(C24—C28 ), CHUHTHH (C13—C17).

M CBETOBBIXOJOM cLMHTHILIsITOPa (LY), X0T$1, 0ueBn1-
HO, BJIUSIIOT H IpyTHe PaKTOPbl, B UX UKCJEe CTPYKTypa
apoOMaTHUECKHX YTJIEBOJIOPOJIOB.

MoansipHasi KOHIIEHTpallMs apoMaTHUeCKHX CO-
enmHennit B JIADBe, wucxonss M3 ero MJOTHOCTH
(0.856 1/Ma1) M cpemHeli MOJISIPHOH MAacChl aJKHJI-
Gensosos (242.14 r/monb [25]) cocrabasier Chp =
= 3.5 MoJib/J1, B TO Bpems Kak y PC (d = 0.879 r/ma,
M = 120.18 r/mosb) MoJsipHasi KOHLEHTpALHsl CO-
crapasier Cjy = 7.3 moab/n. B ormuune or PC, B
moJsiekysnax JIAD deHusbHbIe 0CTATKH MPUCOETMHEHBI
K BHYTPEHHUM aToMaMm YIrJepoja YrJeBOA0OpPOJIOB
quneriHoro crpoenusi (Cyp—Ciz), 4TO MPUBOJUT K
YBEJMUYEHUIO €ro TMPO3pPayHOCTH [0 CPaBHEHHIO C
PC. (1.e. JIAD Bener ce6s kak PC, pasOaB/ieHHbIH,
HanpuMep, JIOJEKAaHOM: MPO3PaUHOCTb B 3TOM CJyuae
YBEJIMUHBAETCS, HO CBETOBBIXOJ yMEHbBIIIAETCS. )

M3 tabJ. 6 BUIHO TaKkxKe, UTO BCe CLUMHTHIISITOPHI,
OCHOBaHHble Ha PACTBOPHUTEJSIX, UMEIOUIUX B CBOEM
COCTaBe TOJILKO TIpefieJibHbIE YIJIEBOMOPOJIbI, UMEIOT
HU3KKE cBeTOBBIXOM: 0T 33% (MO, cuntun) no 40%
(nonekan).

OjnHako Takue CUMHTHIISTOPbI HMEIOT OJIHO BaXK-
HOe MPEeUMYIIECTBO — OHHM 00J1aJialoT BBICOKOH Mpo-
3payHOCTbIO U CTaOUJIbHOCTBIO, TaK KaK MNpejiesbHble
YIJIEBOJIOPOJibl He MOJIBEP2KEHbI MPOlleccaM OKHCJ/Ie-
HHSI, UTO MOXET HaO0J0AaThCsl, HAarpuMep, NPH HC-
M0JIb30BAHUU B KauecTBe PACTBOPUTE/EH ajKuIOeH-
304108 [22, 26]. (I IpenmyliiecTBOM CUHTHHA 10 CpPaBHe-
HHIO C PAKETHBIM TOMJIUBOM T-6 Mpu Mpoumx npakTH-
YeCKH paBHbIX XapaKTepUCTHKaX sIBJIsIETCs ero OoJiee
BLICOKAsI TeMIepaTypa BCIbIIIKH. )

UTo6bl MOBLICUTH CBETOBBIXOJL CLIMHTUJLISATOPOB HA
OCHOBe TIpeJlesIbHbIX YIJIEBOJIOPOJIOB, MOXKHO 100aB-
JISITb B HX COCTAB apoMaTHUYecKHe YryieBOJ0PO/ibl, KaK
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6bIO CclesaHo, HampuMep, B sKcrnepumeHte Double
Chooz, re B KauecTBe OCHOBHBIX pacTBOpHUTeJsEi
ucrosb3oBasicst noaekan 80% u PXE (20%) [5] wiu
KamLAND [12], B KOTOPOM pacTBOpUTEEM CJTYKUT
cmech noaekana (80%) u PC (20%).

6. MCCJIEHOBAHHWE Nd-COAEP)KAIIMX
CUHMHTUJ/JTATOPOB HA OCHOBE
CHMHTHUHA U JIAb

J1ist kceieIoBaHusl BO3MOXKHOCTH MCIOJIb30BaHHUsI
CHHTHHA Juisi co3fanusi Nd-coeprKaliero CluHTHI-
JigTopa Obll MPUTOTOBJIEH KOHIEHTpAT Tpuc-(3,5,5-
TPUMETHJITEKCOaHaTa) HEOJAWMa B TCEBJOKYMOJE C

KOHLIEHTpaLeil 1o Heoaumy 62 /1.

KoHlieHTpat Heomuma TOTOBMJICS MO METOJMKE,
paspaboTaHHOH HaMu paHee Juis coznanus Gd—LS
[27]. (KonueHTpauust HeoliMa B KOHIIEHTPATE OIpe/ie-
JIiIaCh METOJIOM KOMIJIEKCOHOMETPUUYECKOTO THTPO-
Banusi (¢ DJITA) ¢ npumeHenrem atleratHoro 6ydep-
Horo pactBopa (pH = 5.8) u nHaMKaTOpa KCHIIEHO-
JoBoro opat:keBoro. [IpeaBaputesibHO MpoBOAUIACH
pesKcTpakiis HeopruMa 3M pacTBOPOM a30THOH KHC-
JIOThI.)

Hanee xonuentpat Heonuma B PC ucnosibzoBadcst
Juist ipurotosJsieHust Nd-coaepKatyx CUMHTHILIATO-
pOB Ha OCHOBE CHHTHHA M JI/Isl CPAaBHEHHsI HA OC-
Hoee JIAba. O6bemM OCHOBHOrO pPacTBOPUTENSI CO-
crapysii 85% ot obliero o6beMa CUMHTHIUISTOPA,
a obbem KoHueHtpata B PC coorBerctBeHHo 15%.
KonueHTpauusi HeojiuMa B CUMHTHJLISITOPE COCTABHU-
na 9 r/n. B Kaxaplil CUMHTHLIATOP 106aBJsiach
CLUMHTHJIALMONHAs 106aBka PPO u3 pacuera 3 r/..
CgetoBbixoa ucenenyembix Nd—LS uamepsisics o toi
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Puc. 6. Ammnrynssie crektpbl oT **7Cs (662 k3B) B cuuutuiaropax ¢ PPO (3 r/.1) na ochose: /| — JIAB, 2— (JIAB
85% + PC 15%), Cna = 91/1, 3 — (cuntnn 85% + PC 15%), Cna = 9 1/n1, 4 — xouuentpat Nd B PC (Cng = 62 /).

JKe MeToJMKe, KOTopasl OfMcaHa Bbllle. AMIIHTY/1-
Hple crektpbl ot 37Cs (662 k3B) B noJyuyeHHbIX
HEOMM-COJIepyKalMX CLMHTH/LIATOPAX MpeCcTaBJe-
HbI Ha pHC. 6.

N3 puc. 6 BUAHO, uTO aMmMTyHble criekTpbl Nd—
LS Ha ocHoBe cuHTHHA W Ha ocHoBe JIAD, npuroros-
JIeHHbI€ C UCI0JIb30BAHMEM OJIHOTO U TOTO XK€ KOHIIEeH-
Tpara HeojuMa B PC, 6;u3ku apyr K apyry. B taba. 7
JlaHbl 3HaueHus1 cBetoBbixoga Nd—LS, Bbiunc/ieHHbIe
M0 OTHOLIEHHIO K CUMHTHJISITOPY Ha OCHOBE YHCTOTO
JIAD ¢ Toii ke KoHlleHTpauuei PPO.

M3 taba. 7 BuaHo, yto csetoBbixong Nd—LS na
ocHoBe JIADa n cuHTHHa ¢ 106aBKOH KOHIEHTpaTa
Heoquma B PC, umetor 6J1M3KHe U I0OBOJIbHO BBICOKHE
3Hauenust (63 1 60% CoOOTBETCTBEHHO MPH KOHIIEHTPa-
LMK Heoxma 9 I‘/JI).

Takum o6pasom, ObLIO TOKa3aHO, 4YTO CHHTHH
(“KomroHeHT-peakTHB”) ¢ noGaBjieHHEeM apoMaTH-
yeckux yraeBojopojoB Tuna PC moxer ObIThb HC-

Ta6auua 7. Cerosbixoa (LY) Nd-cuuntunasitopos ¢ PPO

(31/m)

_ Nd (9 r/a) | Nd(9r/n) | Nd (62 r/a)
CLJLII:{PT[E%H ‘HéB’ LAB + PC,| Cunrun + |Konuentpar
0 % +PC,% | BPC,%
LY 100 63 60 32

MoJIb30BAaH B KAuecTBe OCHOBHOTO PACTBOPHUTEJS /ISl
npurotoBjennsi Nd—LS. OpHako aisi onpejeseHust
crabunbHoctd Nd—LS (yxyaiienusi ero xapakrepu-
CTHK CO BpeMeHeM) M HaxoxKJeHHsl ONTUMaJbHOro
MPOLEHTHOTO COOTHOILIEHHUS] MKy CUHTHHOM M apo-
MaTHUYeCKHUM YTJIEBOJIOPOJIOM TpeOyloTest AajibHek e
MCCJIeIOBaHHUS.

Pa6Gora BbIMoJiHEHAa B paMKax rocyl1apCTBEHHOTo
3ajlaHus MuHHCTepCTBA HAayKH W BbicLIero o0pa3oBa-
nust PO, npoekt FZZR-2022-0004.

B pa6otre ucnoJsib30BaHO HayuHoe 0OOpYAOBaHHUE
Llentpa uccaenoBanusi crpoenusi mosiekyn PIHbYH
“MHCTUTYT 3J1IeMEHTOOPraHWUECKHUX COEJUHEHHH HM.
A.H. Hecmesnosa PAH” (MH2OC PAH).
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NEW BASIC SOLVENTS FOR LIQUID ORGANIC SCINTILLATORS.
DEVELOPMENT OF Nd-LOADING SCINTILLATORS BASED
ON SYNTHINE AND PSEUDOCUMENE

I. R. Barabanov')?), A. V. Veresnikova')?) A. A. Moiseeva®), V. P. Morgalyuk®,
G. Ya. Novikova'’? E. A. Yanovich')?

D nstitute for Nuclear Research of the Russian Academy of Sciences, Moscow, Russia
2 Kabardino-Balkarian State University named after H. M. Berbekov, Nalchik, Russia

3 A. N. Nesmeyanov Institute of Organoelement Compounds of Russian Academy of Sciences,
Moscow, Russia

New base solvents synthine and T-6 propellant are being researched to create liquid organic scintillators.
The light attenuation length of these solvents (both obtained from the manufacturer and after
chromatographic purification on Al;O3) was measured, as well as the relative light yield of scintillators
based on them. The chemical composition of synthine was determined by the method of chromatomass
spectrometry and UV spectrophotometry. Based on a mixture of synthine and pseudocumene, an Nd-
loaded scintillator (Cng = 9 g/1) was produced and its light yield (LY = 60%) was measured relative to

a scintillator based on linear alkylbenzene (LAB).
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