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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:

1. Po3po6ka MeTofIiB 30araueHHs rafoJliHieM MaacTMacOBOTO CLUUHTUIIATOPY

2. Development methods for producing Gd-loaded plastic scintillator

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha CTBOPEHHIO rafioJliHiNBMiCHUX I1IacTMacoBux cuuHTungTopis (I1C). MeToro
pobotu € orpuMaHHs [1C 3 MaKCMMaIbHO MO>KJIMBOIO KOHIIEHTpaLli€lo rafioliHilo py 36epekKeHHi 10ro
CUMHTWISILIIMHNAX XapaKTePUCTUK. PO3p06I€HO TpU METOAU BBEJ€HHSI Tal0JIiHIIBMiCHUX CIIOJIYK B IIOJIIMEPHY
ocHoBY [1C. EKCriepuM€eHTaIbHO BCTAHOBJIEHO, 110 B NOJIiMepHY OCHOBY [IC MOKIIMBO BBECTH TiIBKU COJIi rafoJliHisg
>KIDHOQPOMAaTUYHUX KUACJIOT. [17151 BUKJIIOUEHHSI TiipoJ1isy KapOOKCUIIaTiB IIPU CUHTE3] po3po6s1eHo cnocib ix
OTPUMAaHHS B 6€3BOJIHOMY CepefoBuILi. BcTaHOBIEHO HENTpanbHUI jiraHg Tpudenindocdinokenn (TPPO), mo
CIIpHisie OTPMMAHHIO CTiIKMX KOMILJIEKCIB KapOOKCHIATIB rafoJiHiio. JJocmimKeHo TepMidHi XapaKTepUCTUKA
OTPMMAaHUX rafloJiHINBMICHUX CrIOyK. OTpUMaHO 3muBawynii areHT DPDMA, 10 103BOJIsI€ 3HU3UTY TEMIIEPATYPY
noJsliMmepu3allii Ta CKOPOTUTH 4ac npouecy Ao 48 roguH. BcraHoBieHa Oro KOHLEHTpaliliHa MeXKa y [IO€JHAaHHI 3
HU3bKOTEMIIEPATYPHUM iHiliaTopom nonimepusaii AIBN. Po3po6yieHo pesxumu i yMoBU nostiMepu3aliii

raponinifiBmicHux I[1C 3 pi3HOIO NosiMepHO10 0CHOBOW. OTpuMano [1C 3 MakCcuManbHOK KOHIEHTPALi€l0 TaioliHio



3,0 mac.% i3 cBiTIOBUM BUXOLOM 75 % npu BBegeHHi kommiekcy Gd(PhB)3-2TPPO a6o Gd(PhV)3-2TPPO. Metozom
XiMI9HOTO 3B'SI3yBaHHS [10JIiIMEPHOI0 OCHOBH 3 KoMIlsieKcoM raposiniio Gd(PhB)2(MA)-2TPPO otpumani I1C 3
KoHueHTpauieo Gd no 1,5 Mac.% i3 36epekeHHSIM CBITJIOBOTO BUXOLy 1O 75 % B nosictuposibHomMy [1C i o 78 % B
[1C Ha 0CHOBI comonumepa CTUPOJy 3 METUJIMETAaKpuaaToM. LII149xoM BBEIEHHS rafiojliHiiBMiCHOTO OJIiIrOMEpPY
[Gd(PhB)2(MA)-2TPPO]PS otpumati I1C Ha OCHOBIi 1OJIICTUPOIYy 3 MAKCUMAJIbHUM BMiCTOM ragoditis 1,0 mac.%,
CBITOBUM BUXiJ, IIPU LIbOMY CKilaB 70%.

2. The thesis is devoted to creating gadolinium-loaded plastic scintillator (PS). The aim of thesis was to produce the
PS with the maximum of gadolinium concentration as possible with the saving its scintillating efficiency. Three
methods of loading polymer matrix PS by gadolinium compounds were proposed. It was experimentally
established that only gadolinium salt of aliphatic-aromatic acids is possible to enter in a polymer base of PS with
desirable level. It was developed method of synthesis gadolinium carboxylates under anhydrous conditions. These
conditions allowed to exclude a hydrolysis of carboxylates to increase it solubility. It was found that a most
effective neutral ligand is triphenylphosphine oxide (TPPO) for obtaining stable gadolinium complexes.
Thermographic properties of gadolinium compounds were investigated. It was demonstrated that the crosslinking
agent (DPDMA) allow to reduce the temperature and time of polymerization in during to 48 houses. It was
established the limit of the DPDMA concentration in combination with initiator AIBN for low-temperature
polymerization. It is established the optimal conditions for the polymerization process of gadolinium loaded PS
with different polymer basis. Polystyrene scintillator containing Gd(PhB)3-2TPPO and Gd(PhV)3-2TPPO complexes
were produced. Light yield for these PS with 3.0 wt.% of Gd are 75 % relative to the unloaded plastic scintillator.
Method of a chemical binding of the Gd - complex with the polymer backbone has allowed to reach the loaded
level of PS with the maximum concentration 1.5 wt.% of Gd. The entering of Gd(PhB)2(MA)-2TPPO in polystyrene
and copolymer bases has allowed to produce PS containing 1.5 wt.% of gadolinium, that have light yield 78 % for
copolymer base, and 75 % for polystyrene base to response to the unloaded plastic scintillator. The using of Gd-
containing oligomer for loading polystyrene matrix was permit to produce 1.0 wt.% Gd-loaded PS with its light
yield as high as 70 % with respect to the unloaded one.
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