FaAsE H2 M ¥ # AR NUCLEAR TECHNIQUES Vol.48,No.2
2025 F2 J www.hjs.sinap.ac.cn February 2025

AT BURIS TR R O IR 2B R AR IR B
il & 5 3RAE
KIPRES B BT R OE7 A MU E R KR

TR TR Mk 520 B 200093)
2 (A R B R SR AT EAM R R R L i 201899)

TE  HB IR R AL BE 48 SEBL R 1 R R OUBEERIN 38 4k 7K T A% S SRR N R AR AR 7T Ak
R 25 AR I ARk SZ 3 T )iz 06, JRIAE A IR N AU FR I HE 1 ) (9 R P T 55t AN 7 R P AR 6 1%
I #2573 T A R B (Lithium Methacrylate , LIME) 35 24 [ 58 2K 2. Ji (Polystyrene , PS) R} [N JRAA , 5146 1
PEREHEAT 7 A TR AL 38 1 0F 78 9k} I R A4 1) i O R O 5 B 5 51 R B = T (2, 2'-Azobis (2-
methylpropionitrile) , AIBND 2= 3¢ Y ek} 2, 5- K FEHEME (2, 5-Diphenyloxazole , PPO) FIEE i 7 1, 4- X0 (5-FK Fk
-2- MM 3 ) 2 (1, 4-Bis (5-phenyl-2-oxazolyl) benzene , POPOP) [ Jii 5 ¥ 5 M 5 14 , S 36 %€ T AIBN. PPO Al
POPOP 7 JE R} IR A4 JE 5t o BRI AL T B 23 591 1 0.1% 2% A1 0.02% 0 ik T 3X — AL IR 5, i & T R~F N o
33 mmx6 mm. LiME #5244 & [1)— £ 51| (535 S M BURL A BRI RE L o FEJ6 5080 3 R BUROG ViR R B ikt
W FEE Ve S S5 R R AT T PRANGRAE 45 LW, ) 4% (A 95 2 SR N SRR LA RPN e i, LR el 5
ali RN URAAE Le RS G IR . SRIMT, BB LIME 45 2% 8 (1 39001, 4 i (128 ' 2 AT AR X O th 35 R IR 55
X—IGHEN 545200 R 5 R A5 TE KRN A K

EHEIR AR, AIB4, WRINRAER, S, RAE

FESES TLSI2

DOI: 10.11889/j.0253-3219.2025.hjs.48.240213

CSTR: 32193.14.hjs.CN31-1342/TL.2025.48.240213

Preparation and characterization of thermal neutron sensitive lithium doped
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Abstract  [Background] Lithium-doped plastic scintillators possess the dual-mode detection capability for both
fast and thermal neutrons, and combine the advantages of conventional plastic scintillators such as cost-effectiveness
and the ability to fabricate in large sizes, have drawn much attention and shown great potential for thermal neutron

detection in recent years. [Purpose] This study aims to prepare large, trasparent polystyrene (PS) plastic scintillators
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doped with lithium methacrylate (LiME) via a thermal polymerization method, and to characterize their optical
transmittance, luminescence, and pulse height spectrum response properties. [Methods] The composition, and
structure of synthesized LiIME were analyzed using Fourier transform infrared (FTIR) spectroscopy, Raman
spectroscopy, and spectrophotometry. The transmittance, photoluminescence (PL) and X-ray excited luminescence
(XEL) properties of LiME-doped plastic scintillators were measured and compared with those of pure plastic
scintillator. The pulse height spectra (PHS) under excitation of gamma-ray were measured to determine values of the
relative light output for the plastic scintillator by using Compton Edge calibration. [Results] The optimal
concentrations of AIBN, PPO, and POPOP for polystyrene plastic scintillators were experimentally determined to be
0.1 wt%, and 0.02 wt%, respectively. Characterization results indicate that the LiME-doped plastic scintillators
maintain excellent optical quality, with the peak position of the emission spectrum remaining consistent with that of
the pure plastic scintillator. However, as the LiME content increases, both the fluorescence intensity and light output
of the scintillator gradually decrease. This trend is presumed to be associated with fluorescence quenching effects
induced by the doping process. [Conclusions] Large, transparent plastic scintillators doped with up to 12 wt% LiME
(equivalent to 0.9 wt% Li) can be successfully synthesized using a thermal polymerization method. While the

performance of lithium-doped plastic scintillators still requires further improvement, these materials hold great

potential for applications requiring efficient dual-mode detection of both fast and thermal neutrons.
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Table 1 Properties of plastic scintillators doped with
different mass fractions of LIME (0%~12%)
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5.0 0.377 314 28.65
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12.0 0.905 39 3.56
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