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For detecting neutrinos from a nuclear power plant, we use the inverse beta decay reaction
which produces a positron and a neutron after a neutrino collision. For a neutrino experiment
to be successful, several characteristics of the liquid scintillator (long attenuation length, good
absorbency, chemically stability, steady concentration) are important. Because the physical and
the optical properties of the scintillator should remain unchanged over several years, we measured
the absorbency of the liquid scintillator by using an UV spectrometer and the Gd concentration of
the sample by using EDTA titration regularly.
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o8] A3oA SR A= Al AAAHZH=
o (LS, liquid scintillator)& AF&3F2 o} [1]. L
oZ AHLFHAEEH L2 &l (base solvent) S 7|5k
2 29 (oil)& EFL, Pe I AZA 7HF (fluor)
Yo wEg 9o s3S 35 =23 (PMT, photomul-
tiplier)9] Z of F=F & 257] & 3G w4 EZ
(wavelength shifter)& H 7}sl7] = 3t} [2].

9 WEFol WolH 77 ol zolt &l PC
(pseudocumene, CoHjz, 1,2,4-trimethylbenzene) ©] t}. 8
A9k sy o] W1 (48 °C) A I A Aol wi-¢- fr-3f &
G o] Qo] = e FH = 34 (diluent)
£ A-E AL8-3}=t, dodecane (Ci2Hag)©] Y mineral oil
(MO, C,Hap10, where n = 11~44)& & [3].

we U7 S8 4®A ASEL PPO (25
diphenyloxazole, C15H1;NO)Y BPO (2-(4-bipheny)-5-
phenyloxazole), p-terphenyl (PTF) &o] A8%3 3}
& W7Ad =49 1,4-bis(5-phenyl-2-oxazolyl)-benzene
(POPOP, C34H1N209), 1,4,-bis(2-methylstyryl)-
benzene (bis-MSB, CasHoo)E 3 7}3HT.

B A= Ay A9 A (LAB, Linear Alkyl Ben-
zene, CyHony1-CeHs, n = 10~13) & S| & o] &3l A
FA 7FF 3 g/i12] PPOS} 3 W E &4 30 mg/19] bis-
MSBE o] AHS- 5T [4].
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3§78 St 7] 22
=% (organometallic)< ‘?l-E =
te 2+ 7F=2E A4} (carboxylic acid)
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()WL 7t B4 2o dRYolrE H7M6A F3HA]7]
=g Aolt) (2)M L2 (1) Wkg-of o3 BEo A F3}
H FH2 5 A4S GACl3 & A £335te] {7352
A EtE= A2 UEF WY [7]. B AP o= Gd-TMHA
£ o] g3t QA HFHEE Y M= wS 0.1% &30
A WES AFE T
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o HlEF & AR oA TR Y] FF Eig
2ot 7hEelwol §ed AAHFAE S el &
T=o] 92 Y HEFe] Aokt ek F3 = Fhol
Zrofok 8w X1 ZHa] AglE 7HA AL glof o gt of 7] A
Azl AE718 XL A== FE3] dojoF &
th A S WHEAIZ| AU FESte] o= AEe 227}
HH B7] AlAskeT o] AL seTS T AS
Z1AA e AR A QA RS @] dojuAE ddH F
AnA AE Ad2 ti@e AAdFHE8 A At
= 4777wl AAFA Y d7ee e
A= Aot Ao FHErE Frt
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2= (Absorbency) S A1}

71’—/‘\4 71 2 E AAF7] 98l Shimadzu UV-18002 A&
e &A1 A7) A0 FH AL dolH )

H3h 2-r°ﬂ 18] 2 SAsto] 7108 Ao H g 8.
St MZ2 Y953 A (cylindrical cell)o] ¥

04T BFE sheba Yo ol WEUD HAT
2 34

FTIZEEA S o] ZolE L ojgtal & uf 74 A
A+ Beer-Lambert 4] of] 23] A = 0.4343 (L/A)Z A4+

F A9 FRE A FSHA) SRR L A
9] 33 420 nm Y w) A 3FA T A7 e FE
=ZAATE Fig. 19 UEFITE 243 oA A5 on A
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Fig. 1. (Color online) Absorbency (Abs) as a number of days.
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Fig. 2. FT-IR of GdLS (Gd-loaded liquid scintillator).

71238 5579 A 2HEHo| 7] wjio] thE 49
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Gd-TMHA peak (1538, 1429 cm™')S ##3 4= 99l
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NEelE SEE ZHe7] 49 EDTA A% e A

3 A} [10]. AEL FFE ABTE WE2 100 ml §
o] HAS G AL 3 FNA 23K AA
=339 th A Al ¥, buffer solution, GALS A= o] 71
T8N EDTA &4 Felog 3 &4 Hojxy
A Hebael A Aok o] wAA o WaHE w7
A, Ao A8 8 EDTA S %2 dd /5%
o = E AT & Aok 259 13] 7MEEEY 5=
2771408 2450 A4 2 55 WS KFE A%
Ao g #AFeG AL Fig. 32 1 2345 HoEoh
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4. Karl-fisher $fHo = ~EH5t2t £

HA-HA ndYHE Sl F55% TtEdE T
R

|dg Felog 454 "ol A Ztselws 7718
o] A7 F HEE AAA B Lt 27
71 2ol HF AEel o] FrHe A ofll I
€ AT A ES st A4 purging & S T

< TFZ 43 AlZ £+ Atk Karlfisher -2 /\l
oF&o]l @ 2 =71 OH™ 9} vhyt o] 23lH of af2le = 3}
A= o]l FEITHS SAL + Ak o] e 4
23t Mettler ToledoAte] &3 7|2 832 ppm &
A= SAAth SAHZAT= 783 £ 5.0 ppm O E A F
Aol &= MAA F= FEIT[11].

F4u A AZel 20]= LAB 7|5F Az 3 A= &

A (LAB-based LS)Z B &, AA-AA] S Ho R
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=
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Fig. 3. (Color online) Gd concentration as a number of days.
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