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Alzd 1-1: (CP1) (m=5, n=5)

271 3keha aad] WA nEAE AFs7] Yete] 37 52 823 o 2,7-dibromo-9,9-bis(6-
bromohexyl)-9H-f luorene (0.36 g, 0.5 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (0.33 g, 1
mmol), 9,9-dioctyl-2,7-dibromof luorene (0.27 g, 0.5 mmol )@} ZujjQl
tetrakis(triphenylphosphine)palladium (0.05 mmol)S 37 T ZEfxe] Y IFVE AFele] ol=
71A 2 purging . F717F AAE 12 mL9 toluenes ¥il Fwje} WFSES 1ol F | 3 mLe KC0; (2 M)

go1g 93 90'Colq 4817 ok wwklth whe ¥ geow Wrda wWege] ol wAZ AEAL the
€}

1%
e
i
9
i

g}, 753 DAE WEE, olAESR Soxhlet AA H, 73t (P1& AT, H MR (300
MHz, CDCl3): &= 7.815-7.486 (m, 10H), 3.295-3.274 (m, 2H), 2.084-2.006 (m, 4H), 1.668-1.553 (m,

2H), 1.253-1.108 (m, 16H), 0.815-0.793 (m, 5H).

Az 1-2: (CP2) (m=7, n=3)

A7) Beta o] wnA uRAE Azey] Yete] 37 T Zepael 2,7-dibromo-9,9-bis(6-bromohexyl)-9H-
fluorene (0.7 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (1 mmol), 9,9-dioctyl-2,7-
dibromofluorene (0.3 mmol)¥} Z1jQl tetrakis(triphenylphosphine)palladium (0.05 mmol)S& 37 T Z&~
3 g 5772 AFsle] ol=F J|AZ purging AT, F717F AAR 12 mLeY toluened YW v}l WkS-E

% %9 F, 3 mle] KLO; (2 M) 89S @I 90 Col A 48417 ot mukn}, whe  Jeowm wzbald v
2o Fof uAE HEAR s AEE oRdld. F53 2AE WEs, oldESR Soxhlet AAF H, A
1

3t (P2& E9lth. H NMR (300 MHz, CDCls): & ,,=7.817-7.594 (m, 10H), 3.392-9.275 (m, 2.8H), 2.075
(m, 4H), 1.682-1.616 (m, 2.8H), 1.255-1.109 (m, 14.4H), 0.813 (m, 7H).

Az 1-3: (CP3) (m=10, n=0)

A7) 3 Y whER] nBAES Azt Yete] 3T T2 Tk~ 9,9-Dioctyl-2,7-dibromof luorene (1
mmol ), 1,4-benzenediboronic acid bis(pinacol) ester (1 mmol ) T} =]

tetrakis(triphenylphosphine)palladium (0.05 mmol)< 37 T Zgtx3d ¥ {75 AEsle] of=
71A 2 purging Y. 5717F AAE 12 mLe toluened @il v} WhEES w2l H mLel K,C05 (2 M) &=

GNg WT 90 “CollA] 48A1%F ot wubgl. W F Aeow wzkelm wlgh] ol TAE AEAZ T
MEE A4 w~1}Lﬂ%-ﬂ%%,%ﬂ%gismma;@ﬂ@wﬂ,ﬁiaﬂcm%-@%Q.th(%o
MHz, CDCl3): & ,,,=7.820~7.481 (m, 10H), 3.319-3.275 (m, 4H), 2.079-2.031 (m, 4H), 1.681-1.660 (m, 4H),

1.229-0.689 (m, 12H).

Alzd 1-4: (CP4) (m=5, n=5)

A7) 3skal abel WhEA] RS AZRE 7] Yste] 37 T2 Zg2A= o 2,7-dibromo-9,9-bis(6-
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[0094]

[0095]

[0097]

[0098]
[0099]

[0100]

[0102]

[0103]

ZIHSd 10-2024-0033582

bromohexyl)-9H-fluorene (0.36 g, 0.5 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (0.33 g, 1
mmol), 4,7-dibromobenzo[c]-1,2,5-thiadiazole (0.15 g, 0.5 mmo1 ) 3} 21 Q]
tetrakis(triphenylphosphine)palladium (0.05 mmol)& 3+ T k= Y {F7E F2sho] ﬂét
ZIA 2 purging rF. F717F AIAE 12 mL9] toluenes Wi Fwlet RESES =0 H, 3 mL9 KL0; (2 M)

$91% W3 90°Colq 4817 ok WRkTh Whg ¥ geow Wrbelal dege] Yo wAE A the

RS A

1

MN2E A7t $ET TAS e, olNESR Soxhlet AAS H, 7Es] (P4S AYrt. H NMR (300
Hz, CDCl3): &= 8.34-8.01 (m, 3H) 7.825-7.446 (m, 5H), 3.47-3.32 (m, 2H), 2.05-1.025 (m, 10H).

A)lz4d 1-5: (CP5) (m=7, n=3)
A7) 38hA gbe] WA nERE A xsr] 8t 37+ 52 ZgkA~3 o 2,7-dibromo-9,9-bis(6-

bromohexyl )-9H-fluorene (0.7 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (1 mmol), 4,7-
dibromobenzo[c]-1,2,5-thiadiazole (0.088g, 0.3 mmol)¥} ZujQl tetrakis(triphenylphosphine)palladium
(0.05 mol)& 37 T ZEtaAd ¥Ya $R7E FAste] o223 AR purging . 5717F AIAE 12 ol

o] tolueneS ¥l Zujo} WHSES =0 F 3 pLo] K,C05 (2 M) $8AS W31 90 ColA] 48A17F Eob kg
thows & deom Wzsty vekge] Yo uAE NEAZ U AEE Rt $53 uAES ves,
olM|Eo & Soxhlet AA3 T, AZX3] (P52 AL}, H NMR (300 MHz, CDCls): 6 pn=8.24-8.03 (m, 1.8 H),

7.802-7.472 (m, 7H), 3.41-3.25 (m, 2.8H), 2.075-0.813 (m, 16.8H).

Az 1-6: (CP6) (m=5, n=5H)

A7) 3ea ac o ¥R mEAE AR Y] 37 52 Zgk23 o 2,7-dibromo-9,9-bis(6-
bromohexyl)-9H-f luorene (0.36 g, 0.5 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (0.33 g, 1
mmol),  4,7-bis(5-bromothiophen-2-yl)benzol[c][1,2,5]thiadiazole (0.15 g, 0.5 mmol)¥} Zmuj<l
tetrakis(triphenylphosphine)palladium (0.05 mmol)< 37 S Zgt23d ¥ 3F7]5 AEsle] of=
1A 2 purging Act. F717F AAE 12 nL9 toluened ¥Wil FHwje} wheES %9l 3 mLe] KCO5 (2 M) <

40

9390 Coll A 48A13F ok mukgch, Wk T odeoz Wzata wEkge] Ro]l uAE AEAI g

—

ANEE o7, 53 1ASE HeL olAESR Soxhlet AAS FH, 7Axsto] (P6E At H NMR (300
MHz, CDCl3): &= 8.17-7.86 (m, 5H), 7.7-7.52 (m, 5H), 3.295-3.274 (m, 2H), 2.084-1.983 (m, 4H),

0.832-0.793 (m, 6H).

AZd 1-7: (CP7) (m=7, n=3)

A7) 38 ac o WHEAl w@AE Axer] flete] 37 T E2k=a ol 2,7-dibromo-9,9-bis(6-
bromohexyl)-9H-fluorene (0.7 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (1 mmol), 4,7-
dibromobenzolc]-1,2,5-thiadiazole (0.14g, 0.3 mmol)¥} Zmj2l tetrakis(triphenylphosphine)palladium

_14_



[0105]

[0106]
[0107]

[0108]

[0110]

[0111]

[0113]

[0114]

ZIHS3dl 10-2024-0033582

(0.05 mmol)& 37 T E2Fe Y 3AF[F7E Gt o232 7|AZ purging A+, F717F AAE 12 nL
o] tolueneS ¥ Zujo} WHSES =9 H 3 nLo] KC05 (2 M) $E&AE Q@31 90 ColA] 48417 Bk mykg
b 9he & eom Wzsla wWEge] Yo uAE AEAF S AEE i, FEI uAE wEks

SPEO R Soxhlet AAF T, Axste] (PrS AT, H MR (300 Miz, CDCls): 8§ pon=8.24-8.02 (m, 3H),

9

7.71-7.42 (m, 7H), 3.392-2.85 (m, 2.8H), 2.42-2.075 (m, 2.8H), 1.682-0.816 (m, 11.2H).

Az 1-8: (CP8) (m=5, n=5)

A7 38kl ad ¢ WrEA] nEAE AXE 7] Yste] 37 52 Zgka3 o] 2,7-dibromo-9,9-bis(6-
bromohexyl)-9H-f luorene (0.36 g, 0.5 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (0.33 g, 1
mmol 5,8-dibromoquinoxaline (0.14 g, 0.5 mmol)3} Zw]Ql tetrakis(triphenylphosphine)palladium (0.05
mol) & 37T T EFgtaAd ¥i &RFVIE FEete] o2 V|AE purging HTF. F717F AA" 12 mLe

=0l ¥, 3 L9 KLOp (2 M) 89S Wi 90 “CollA 48213F Bk atglct,

toluenes ¥ Fvjo} WHEES

$ F geom WARm @ ol nAF HEAL e HEE ot £EF nAF W@, ok
1

S 2 Soxhlet AAIgE ¥, Azx3te] (P8S ERTE. H NMR (300 MHz, CDCls): &= 8.17-7.83 (m, 4H), 7.72-

=3

7.53 (m, 5H), 3.45-3.16 (m, 2H), 2.074-2.02 (m, 2H), 1.672-0.762 (m, 8H).

Azd 1-9: (CP9) (m=7, n=3)
471 FEA adel WEA awEAE AFRE] sk 3t T EE23 o 2,7-dibromo-9,9-bis(6-

bromohexyl)-9H-fluorene (0.7 mmol), 1,4-benzenediboronic acid bis(pinacol) ester (1 mmol), 5,68-
dibromoquinoxaline (0.08 g, 0.3 mmol)¥} =<l tetrakis(triphenylphosphine)palladium (0.05 mmol)S 37-
T Eekadol Wil $RVIE FFSte] of= J)A® purging A F717F AAE 12 mle] toluenes ¥l
Suoh WHeES % ), 3 wle) KCO; (2 M) FENe B 90 ColA 48417 FF wrdeh. whg & geo
2 Y7eta Wggo| Fof AE AEA tUF AEE A, 53 2AE s, ofAELSRE Soxhlet

1

AA H, 7x3ste] (P9S AAUTF. H NMR (300 MHz, CDCl3): 6,,=8.07-7.86 (2.4H), 7.57-7.24 (m, 7H),
3.24-2.98 (m, 2.8H), 2.062 (m, 2.8H), 1.72-0.902 (m, 11.2H).

[(Aze 2]: vH=A] a2A ] ZFA ] =Y (S200)

WA 2EAC AFAESE =YdsteE AL AFd 194 §$Ad3 aEAel o] 3-(5-Phenyloxazol-2-
o

H yu.
yl)phenol 9] #hgo = 43 n 3}ekAl AgE 3
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[0115]

[0116]
[0117]

[0118]

[0120]

[0121]

[0123]

[0124]

ZIHSdl 10-2024-0033582

Az 2-1: (CP1-PPO)

Azo 1-1¢] CP1 (0.55 mmol) &} 4 FF] KL0:E 37 T ZEt=Fd Yal FR/R7E Z3ste] o233 A2

At H NR (300 MHz, CDCl3) & 7.820-7.481 (m, 19H), 6.908-6.827 (m, 1H) 3.881 (m, 2H), 2.173
(m, 4H), 1.622 (m, 2H), 1.254-1.108 (m, 16H), 0.881-0.801 (m, 5H).

Az 2-2: (CP2-PPO)

Alzzel 1-29] CP2 (0.18 mmol) 9} 4 B KL0:5 37 o< Eeh=adl Wil /7|5 R sto] o2 7|4 =
& 16“1:} THFE Qi CP2& ¢l 5, CP2 th] 4 %%kﬂ PPOE &%Fe] DNFel] 5o (P2 &Hol H7hgich. whg
& 2o Yrstil EFES FFHAA B HHAN
FH HAAES @ﬂ)ﬂlﬂr. 7_&1@%% SFRIZXE Hol %Jﬂr extractiondte] K,C0.5 AAT H, 57152 MgS0,
2 FEE AAYY. F715S SFAA obAEd HHA H, AAES AHste] e A (e]sf CP2-

PPO)E AT} I NMR (300 MHz, CDCls) & i 7.785-7.570 (m, 21.6H), 6.918-6.788 (m, 1.4H) 4.065-3.742

9 ﬂ*‘*

(m, 2.8H), 2.036 (m, 4H), 1.591 (m, 2.8H), 1.254-1.102 (m, 14.4H), 0.879-0.805 (m, 7H).

A& 2-3: (CP3-PPO)
Az 1-39] CP3 (0.6 mmol)} 4 FHFY KL0,E 37 T Zek=Fd 9 FF7IE Fast o2 VA=

HAET, THFS Yil (P3S =9l ¥, (P3 ulH] 4 @] PPOS A9 DMFo] %o (P3 | ZH7bgc), we
2 80TolAl 48 A7+ H<t #6@6}31 LS F5 ? Feor YZsta TFES FHEAA oMAE AR

F

F AAES A3 Y. HHAES S22 E 52 F B extractiond}d] KC0:E AAS H, 77155 NgS0O,
2 FES AAAG. f715S 55A1A opME HAAZ H, IAAES st 3] 1A (o]t CP3-PPO)
= A, 1H NMR (300 MHz, CDCl3) & 7.774-7.495 (m, 10H), 6.894-6.730 (m, 2H), 3.880 (m, 4H),

2.139-2.081 (m, 4H), 1.568 (m, 4H), 0.875-0.741 (m, 12H).
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[0126]

[0127]
[0128]

[0129]

[0131]

[0132]

[0134]

[0135]
[0136]

[0137]

ZIHSd 10-2024-0033582

A|lzd 2-4: (CP4-PPO)

Az 1-49] CP4 (0.5 mmol) ¢} 4 FHY KLO:E 37 T k=T 93 3/7IE Faste] o2& 7|A=

HAGCH, THFS 93 (P4S =91 =, (P4 thu] 4 @2ke] PPOS A2ke] DWFe] o] (P4 &Ao| A7}gch, uke
2 80ColA 48 A7+ For ?6§§Eﬁ‘r. P T8 T deo® WZstal EFES sFAA olAEd JHdA H
AHES AR, AAES %EEJEOH 52 ¥ =7 extractiondto] K.C0:E AAg H, F71F5S MgSO,=

T AAAY. F715S FFAA opAEd HAANT H, AAES A8t e 1A (o] (P4-PPO)E
Ak, H MR (300 MHz, CDCIs) &opn: 8.17-7.98 (m, 3H), 7.720-7.381 (m, 19H), 6.808-6.727 (m, 1H),
3

3.47-3.32 (m, 2H), 2.05-1.025 (m, 10H).

Az 2-5: (CP5-PPO)

Az 1-59 CP5 (0.2 mmol)®} 4 T KC0:E 37" o Zehadol ¥il 3775 FEete ofz VA=
HA . THFE Wil (P55 =<l ¥, CP5 tiv] 4 @9 PPOS A%e] DMFel|l o] (P5 &Ho| Z7bgc}. wkg
80CeAl 48 AIZF FF AT, R T8 § Ao WAsial EFES FHAA oblEe AT
AAES gy, IAAES FR2E2XE 52 H &3 extractiondo] K,L0:5 AAT H, F715S MgS0,
FEAA oFHEel HAA . ARES oAdste]l A aA] (o]dF (P5-
, CDCl3) 6y 8.24-8.03 (m, 1.8 H), 7.685-7.470 (m, 21.6H), 6.718-6.688

o rlo

du 5

fr
-
AL
o
N
E
)
O
E
N
ofj
o
off
J
Y #
4n,

Ll
e
2
s}
fou ]
=z,
=
=]
w
(]
(e
=
jo ]
N

PPO
(m, 1.4H), 3.41-3.25 (m, 2.8H), 2.075-0.813 (m, 16.8H).

AZd 2-6: (CP6-PPO)

Az 1-62] CP6 (0.4 mmol)o} 4 B2 KL= 37 T ZE2de] ¥l 3F7]5 F&ste] of=23L 7]z
AT, THFE Yl (P62 FA CP6thH] 4 3ol PPOS A2 DNFol|l =] CP6 & % 7}gic}. ¥k-g-
80Tl A 48 A7t F< ’“EMHE} e T8 § Aoz Ydsta EFES 5FA
AES 7490, JAAES %ii%ﬁ% | =< 5 &3} extractiond}o] K.CO 2 A AT H,
S AAZY. f715S F5AA oAM= AN F, AAES ontste] 3] uA| (o]3F (P6-PPO) S
ATk, H NMR (300 MHz, CDCl3) &,,: 8.17-7.86 (m, 5H), 7.830-7.491 (m, 19H), 6.918-6.847 (m, 1H),

E
N
ofj
o
&
IS
fil
nR 4 b rlo

3.305-3.284 (m, 2H), 2.084-1.983 (m, 4H), 0.832-0.793 (m, 6H).
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[0139]

[0140]

[0142]

[0143]
[0144]

[0145]

[0147]

[0148]

[0150]

[0151]

ZIHSdl 10-2024-0033582

Az 2-7: (CP7-PPO)

Al zel 1-72] CP7 (0.33 mmol) 9} 4 B KL0:E 37 o< Eeh=ael Wil /7|5 A sto] o2 7|4 =
HAAE. THES @i (P75 =<1 #, CP7 M| 4 F=Fe] PPOE &wke] DWFell 5o} CP7 &<l #4713, whe
80Tl 48 Azt F<t ?6 3}%\3‘:}. W TR T A2oR WAsta EFES FFAA opEdd A
ARAES 7. JAAES 22X E 52U FH EF extractiondtd] KL0,E AAZ H, 7715S MgS0,
TS AANAG. 7715 sFAA oEe JAHAZ H, AHES ofFste] e A ()]st CP7-

PO)E AUt ' ONMR (300 MHz, CDCl3) & ppm: 8.24-8.02 (m, 3H), 7.784-7.549 (m, 21.6H), 6.917-6.787 (m,

fu 48 rlo

-

1.4H), 3.392-2.85 (m, 2.8H), 2.42-2.075 (m, 2.8H), 1.682-0.816 (m, 11.2H).

AR
(OO~ 0
L " : (R=’©\E’\T® )

Az 2-8: (CP8-PPO)

Aze] 1-8¢] CP8 (0.6 mmol)SF 4 F=e] K,C0.2 37 5 Zehxzd Y 773 #AHsle] o=z 7]z
AR}, THFS 9 (PSS 9 5, (P8UIH] 4 F&e] PPOS A %<] DNFel 5

80ColA 48 AIZF Bt =T, W FH F Feoz YAsn EHES F
AES A3t IAAESE FREEFEY 52 F E7 extractiondto] K02
B AARD. 7158 FAF oHEC HAAZ FH, FAES qHste] 3] 1A (o] CP8-PPO)E
ATh. H NMR (300 MHz, CDCls) & i 8.17-7.83 (m, 4H), 7.620-7.281 (m, 19H), 6.708-6.627 (m, 1H), 3.45-

r&’L'

4d

:10

o[\l' ﬁ

=

09

09 .
ED

fu

a2 - o rlo

mo

3.16 (m, 2H), 2.074-2.02 (m, 2H), 1.672-0.762 (m, 8H).

A zd] 2-9: (CP9-PPO)

Az 1-99] CP9 (0.4 mmol)®} 4 T KC0:E 37- o ek Yil 37715 sty ofzx VA=
Ak, THFE Wil CP9S =<l ¥, CP9 tiv] 4 F=F°] PPOE A%Fe] DMFol|l 3o CP9 8ol A7k}, vkg
2 80CollA 48 AZF st FAsGITE. Wk TR F ARoR WAst ERES $HAIA obAEd AHA
F AAES AP Y. HHdES S22 E 529 F B extractiondtd] KCO:E AASTF H, 7715 NgS0,
2 FEs AAAT. §715S sFAA opEe AN ¥, AHAES ofste] 3] A (o]sk CPI-
PPO)Z At H NMR (300 MHz, CDCly) 6, 8.07-7.86 (2.4H), 7.57-7.24 (m, 7H), 7.675-7.46 (m,

21.6H), 6.898-6.578 (m, 1.4H), 3.24-2.98 (m, 2.8H), 2.062 (m, 2.8H), 1.72-0.902 (m, 11.2H).

Az 3: P ZFA7E AT R=A 1EAE IR SEEE AL oHe Ax (S300)
Zehg AE# OB vinyltolueneo] ZHAIAS] AIBNZ} A|Zd] 2014 %3 CP1-PPO WA (P3-PPOS 5o 40

C oA 72407 B9 WEA Petri disheld AFFAL. Feow WA T, FYE Zsg AddelH S
Petri dishol A 2@ ¥, B Zuuel AF 2 inch)ol WA ARt dol v WARY PE w3
S157] 98] B 0 oA 1wk Frhske] Axor] MEA nPA TR L Gl e Tehay Ay
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[0152]

[0154]
[0155]

[0156]

[0158]

[0159]

[0161]

[0162]

[0164]

[0165]

[0167]

SIHS31 10-2024-0033582

glolel= ofefe] [ 1]} 2.

*1
WA StRp sheF (wt%)
Az 3-1 CP1-PPO 0.05
Az 3-2 CP1-PPO 0.1
Az 3-3 CP2-PPO 0.05
Az 3-4 CP2-PPQ 0.1
Az 3-5 CP3-PPO 0.05
Az 3-6 CP3-PPO 0.1
Az 3-7 CP4-PPO 0.05
Az 3-8 CP4-PPO 0.1
Az 3-9 CP5-PPO 0.05
Az 3-10 CP5-PPQ 0.1
A x4 3-11 CP6-PPO 0.05
Az 3-12 CP6-PPO 0.1
A x4 3-13 CP7-PPO 0.05
Az 3-14 CP7-PPQ 0.1
A x4 3-15 CP8-PPO 0.05
Az 3-16 CP8-PPO 0.1
A x4 3-17 CP9-PPO 0.05
Az 3-18 CP9-PPO 0.1

[Hlal Ajze]]
(Ml Azd 1] 2= 2247 gle E2tay Addolge A=z

Vinyltolueneo] Z7WAIAIQ] AIBNS o] 40CoA 72A13F 5<F DB-H Petri dishollA dFEA. o=z Y7
5 Y Zg2¥Y AldyolHE Petri disholAd #&E3 H, FHAz %Hﬁﬂrﬂ A& (2 inch)o] YA
Aot

(Ml Az 2] Z23AT 234 Eg2F ALdolH Az

Vinyltolueneo PPO 0.1 wt%<} 7HAIAIQ] AIBNS 590 40°C oAl 722413t &<t H&4d Petri disholA EF33)

o, Aoz Yzt & Fgd Ze2~¥ AMEdolHE Petri dishdlA 2 FA, A Fulde] AE (2

inch)oll @A Adalc).

(W Az 3] ZFA EQEA FL2 9=A nEAVT 239 E829 AddEolH A=z

Vinyltolueneo| A|ZFd] 104 AZ3F WA 82k CP1 WA CP9 & o= 31} (0.1 wth) e 7HAIAQ] AIBNS

=] 40T oA 72412 B HEE Petri dishollA ?Q%?ﬁﬁ‘iﬁ} Adeow Wzt & %%L =28 Aldgo]

HE Petri dishollA &8k 5, Fdx Sl AE (2 inch)ol @A A, ¥b=x] 282} CP1 WA CP9
A

o8 Az EkiE Ade

=

oJBl= wal AlFe] 3-1 WA Bl Az 3-9= F}.

(B2 Az 4] ZFA 9=A 1227 EFE S8 Addolgy A=

Hla A)Zd 4-1: Vinyltolueneo] AZd 14 A% WA 222 CP1 (0.1 wt%) <F PPO (0.05 wt%)<
TRAIAIQ] AIBNS o] 40TColA 72A17F 5 W% Petri disholld dFd3ct. Aoz Wz 3 F3d
2l2~g Mgy elHE Petri disholA &gt F, FdA SHl#e] A& (2 inch)ell 2A AEct.

mlm SN2

Hlal A Zd 4-2: Vinyltolueneo] A|Zd] 1ol A|Z3 Wb=A 82 CP2 (0.1 wt%) <} PPO (0.07 wt%) <]

)
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ZIHSd 10-2024-0033582

AN AR AIBNS o] 40CelA 72417 B¢ W89 Petri disholld S50, Heog Wz 3 339 =
g2~ e HE Petri dishellA £&g F, Fd2 @S] AF (2 inch)ol 9A Adgrt.

[0169] "L A Ze] 4-3: Vinyltolueneol] Az 1oA Azg whmA] 3182} CP3 (0.1 wt%) < PPO (0.1 wt%)o] %
7HA1X11J AIBNS o] 40T oA 7247 Fot %‘%% Petri disholA 45}, doz2 WYzt & F3H &
g ~E NP o EE Petri disholA &3t 5, FAx Zu#e] 2= (2 inch)ol @A A},

[0171] Bl A Zed 4-4: Vinyltolueneol] Az 1oA Axzg whmx] 182 P4 (0.1 wt%) < PPO (0.1 wt%)o] %
MAAQL AIBNS =0 40T oA 72417 S DH-9 Petri dishold EF3t. Aoz Wzt & Fgtg =
g 2g A olE 2 Petri disholl A E2]3 H, Fda Fujae] A& (2 inch)oll @A Aekald).

[0173] B2 A)Zd 4-5: Vinyltolueneol A|Zd 114 AZz3 W= a2} CP5 (0.1 wt%) <+ PPO (0.1 wt%)2] 2
MAIAIQL AIBNS o] 40T ol 72417 &<k H2-9 Petri dishollAd d5g3iv). Aoz Wzt & F3d =
g2~ AEYOlEE Petri disholl A Ealat 5, FAx Zu]#e] A= (2 inch)ol WA Akaic).

[0175] BlR A)Zd 4-6: Vinyltolueneo] A|ZFd| 1A A|Zd W=x] @A CP6 (0.1 wt%) < PPO (0.1 wt%)e] 2
NAIAQ) AIBNS 50 40T oA 72A17F B¢ BB Petri disholA 5. ALor Wz 3 F3d =
2l Mol & Petri dishollA #ele F, Fdx Sal#e] AF (2 inch)ol 9HAl Aekgict.

[0177] vl A Ze] 4-7: Vinyltolueneol] Az 1oA Alzg whmx] 182 CP7 (0.1 wt%) < PPO (0.1 wt%)o] %
NAIAQ) AIBNS 5] 40T ol A 72A1%F 59 BB Petri dishold E5FAY. Loz Wz & 38 Z
2l el E Petri disholl A #elg F, Fdx Sal#e] AF (2 inch)ol 9HAl Aekgict,

[0179] ] A|Zd 4-8: Vinyltolueneol Az 1014 A3k WA 82 CP8 (0.1 wt%) < PPO (0.1 wt%)2l 2
AAIAQ] AIBNS 50 40T oA 72A17F B WRE Petri disholA] d5gct. ALog Wzt & 3ty =
2228 e o) E Petri disholA s FH, FAA Sojae] A& (2 inch)ell StAl AT

[0181] Bl A Zd 4-9: Vinyltolueneol #AlZd] 1oA4] A3k wbi=z] mE=F CP9 (0.1 wt%) € PPO (0.1 wt%)e] 2
AAIAQ] AIBNS 50 40T oA 72A17F B¢ WRE Petri disholA] d5gct. ALog Wzt & 3ty =

08 AHAOlEE Pecri dishlld R85, FAA FARE AF (2 inchyed DA ASA.

[0183] 2 oo AbgH v Az e o) [ 2]3 2.
F 2

[0184] A T
vl Az 1 -
Wl Az 2 PPO
H) 3 A% 3-1 CP1
Hlnl Ao 3-2 CP2
vl Az 3-3 CP3
Hlu A Zd 3-4 CP4
Hlw A Zd 3-5 CP5
vl A Zd 3-6 CP6
Hlw A Zd 3-7 CP7
Hlnl Az 3-8 CP8
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[0186]
[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

ZIHSd 10-2024-0033582

vl A Zd 3-9 CP9

vlal A Fd 4-1 CP1 + PPO
Wl A Zo 4-2 CP2 + PPQ
Hlw Az 4-3 CP3 + PPO
Wl A Zd 4-4 CP4 + PPO
vl A Zd 4-5 CP5 + PPO
vl A X 4-6 CP6 + PPO
Hlw Az 4-7 CP7 + PPO
vl A X 4-8 CP8 + PPO
Hlw Az 4-9 CP9 + PPO

[AA]e]]
[AA]e) 110 Sr-90 BAHIY A 43

Sr-90 HMAMAY 7HA] A T 308 FAE A

f WEA mRAe g uhE oA AfEPS
] l

il

TALE B FIdsPon ) [E 4] WAL #Z33A7F 4%
H]J—J’_—Sl'7] ‘ﬂéﬁ 0 Wt%?_] H]_T_]T_ zﬂ}_@] 1 (/\E]}\]Oq] 1_1)1]_ 0.05
3-4 (AA ] 1-5)8 Alg3sle] =3

wthQl A Fed 3-3 (AN 1-4), 0.1 wt% AF 3k o Ux] AHEH o}
WAL A7) Aghd wieA] nizte] g5l IUMEsE AEEE Ao U IUeeE ASE 8 F
glom | o] U AHEHS Ea vn AFd 2 AFde Zgk2E AEgolHe HE ZES ol 2o

2 ALk,
[ 1]
41

Intrinsic efficiency (%) = absolute efficiency X ——
solid angle

Intrinsic efficiency ®AMAo]l BA Yrlts =S 183 a8 9u|ste], AAdqo A3 WAL
Sr-90 T C-149 HEpA LGS AFE3I9 7] wlEo] intrinsic efficiency® WEE o] F&3dH absolute
efficiency® solid angles= ofgfje] 2] 2 ¥ 302 F& <4 Qu}.

[+ 2]

Net counting rate

Absolute efficiency (%) =
Radioactivity

Net counting rate® WAls AF7=E FAHs}e] dojzx =~ Eea
radioactivitys WA W71 E 18 ste] SAHAEY WAlbe &4 (2
[2] 3]

‘ d
Solid angle (°) = 27 x (1 - 7==)

Z 3
A Ao REE RS HE 538 D)
A 1-1 Bl Az 1 15.5
Ao 1-2 Az 3-1 32.40
A 1-3 Az 3-2 45.32
A 1-4 Az 3-3 40.64
A 1-5 Az 3-4 50.1

|
N
|
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AA A 1-6 A %4 3-5 41.2
AA o 1-7 Az 3-6 48.9
AA o 1-8 Az 3-7 39.3
AR 1-9 A Ze] 3-8 41.5
AA 4 1-10 Az 3-9 38.6
AAd 1-11 Az 3-10 40.3
AA ] 1-12 Az 3-11 37.6
A Ao 1-13 Az 3-12 41.5
AA 1-14 Az 3-13 40.1
AR 1-15 Az 3-14 44.2
AA 1-16 Az 3-15 41.3
AR 1-17 Az 3-16 43.9
AA]e 1-18 Az 3-17 38.2
AR 1-19 Az 3-18 40.4
[0200] ¥ 39 Ao} o] WARY HFAy £ WA s @zl gtegko] SIS E HE ago] TUletE AL &
T o, B Azd 1 gy 30 o] e FEeE g&o] = AMNE Ae & F 3
[0202] [¥] AAe] 1] Sr-90 WA YD 7R AF
[0203] ool WAL g AZE AE wEA aEzbe] e vusly] 98k [= 5o Blal Alze 1 (v 4
Aldl 1-D 2 AR A 235 o] v SEhag AddelEel vl Az 2 (M AAlo 1-2), HARA
ZFA7E Ay e nEAR Az Zgar AdgolHel Alxd 3-4 (W AAd 1-21), WA 73
A7} AE A e WA nEAE A2 ZetaE AddolEd vla Azd 3-2 (Bl ¢l 1-4), WA}
A EAZE AREA g wteA niA @ Z2gAE EFE ZEka" A olEQd vl Az 4-2 (B]a
HAAl 1-13) & AFEslY] SH S olux] ~HERS e, 52 0.1 wit%®2 2. [F 419 dyer 2
o] ¥ dto] Az 3-4 (Hx Ao 1-2D)Z A23 Zet28 AL o|Ert 5Y oA Hlm ¢z H
W PS w g B FAF HEHE AL 4§ den, HEF AE&E 50.502 7 =4 AR 2 9
2 oago] Az 3-10, 3-14, 3-18%2 A|X3 Zet~d" Addg o)y =3 53 s UeElye S & 5 9
o}
X 4
[0205] Hl W 4] 4] AEdoly FH A 38 D)
Hlw AAe 1-1 Hlw A Fd 1 15.5
Hla AA e 1-2 Hlal A Ze] 2 17.5
Hl 3L MAJo 1-3 Hlw A x4 3-1 18.7
Hla AAld 1-4 Hla A Ze] 3-2 20.62
Hlw HAld 1-5 vl A %4 3-3 19.34
Hlw AAe 1-6 vl A Ze] 3-4 18.2
W AAe] 1-7 Hlal A %4 3-5 15.3
Hlw AAd 1-8 vl Az 3-6 11.3
Hlw A Ae] 1-9 Hlal A %4 3-7 16.2
vl A Ale] 1-10 vl Az 3-8 20.1
v AAd 1-11 vl Az 3-9 25.6
vl 2 Ao 1-12 Hlw Az 4-1 33
v AAd 1-13 vl Az 4-2 35
vl 2 Ao 1-14 Hla A Ze] 4-3 30.3
Hlal A A9 1-15 vl A Ze] 4-4 28.2
Hl A Ao 1-16 vl A Ze] 4-5 24.5
vl AAd 1-17 vl Az 4-6 33.2
vl A Ae] 1-18 Hl W A Zd 4-7 24
vl AAld 1-19 vl Az 4-8 19.9
Hla A Ae] 1-20 Hla A Ze] 4-9 21.3
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vl A Aje] 1-21 A zd 3-4 50.5
vl A Ae] 1-22 Az 3-10 40.3
vl A Ale] 1-23 A x4 3-14 40.1
vl AAe] 1-24 Az 3-18 38.2
[0207] [AAld 2]: C-14 A #AA AY
[0208] C-14 WA X Ade [ 3]ez #mA)d AX FA4S 53 Fds5om, WA A7 A% v
TR e wE oux] AHEHS vwEly] A& 0 wthl Bla Axd 1 (BAd 2)3} 0.05 wthel A=
off 3-3 (Al 2-4), 0.1 wt%Ql A=zl 3-4 (AAlel 2-5)5 AT, T Al HE oux ~AFdEHL
[= 610 debllon, dabs 237 Agts wes] sixte) defo)] FesE AEEHE FAke F7F U1
3 AS 4§ duh. 2 o] AzRdeA AFd Zepag ddyelEe] HE A& oty [X 512 YER
o C-14 WAREYL Sr-90 thH] ANUA 7} AH7] WiEel @$2 AE a&Z AU, A v Bl AlZRd din
2 HE 2858 UERE Ao Hol (14 WA didt HEFHe] &= Bos AHrt
5
[0210] A Ao JEdoly T/ A= 35 (B)
A Ao 2-1 vl Az 1 771 % 107
A Ao 2-2 Az 3-1 0.026
A Ao 2-3 Az 3-2 0.032
AA e 2-4 Az 3-3 0.049
A Ao 2-5 A zd 3-4 0.056
2 A e 2-6 A x4 3-5 0.044
A Ao 2-7 Az 3-6 0.052
2 A e 2-8 Azd 3-7 0.022
2 Ao 2-9 Az 3-8 0.042
2 A e 2-10 Az 3-9 0.032
AA e 2-11 Az 3-10 0.051
A Ao 2-12 A zd 3-11 0.028
A Ao 2-13 A x4 3-12 0.044
A Ao 2-14 A x4 3-13 0.038
A A 2-15 A x4 3-14 0.048
2 A e 2-16 A zd 3-15 0.031
A Ao 2-17 Az 3-16 0.041
2 A e 2-18 A zd 3-17 0.044
A A 2-19 Az 3-18 0.047
[0212] (W AA e 2]: C-14 HAPAY 72X AF
[0213] B odg o] WAbd Az AgtE wEA Rz S vusty] Yske] [Z 716l Blal Alzd 1 (v 4
Aldl 2=} AR gARE 23hE o] Qv HEkg AlddelE ]l vl Az 2 (Ml AAl 2-2), WA
ZFA7E Ay weA AR A% Zgay AdgolHel Alxd 3-4 (M HA 2-21), HARA 7+
A7F AFE A e WA uEAR Az Zekay gl Alxd 3-2 (Ml AAld 2-4), AR 7
FAZ AGEA e weA] wEa @ BFAvE S ZeaE Addel el nHlal Az 4-2 (Al AA]d)
2-13) 5 Agste] 543 ovx] ~FEHYS Yeldllt. 52 0.1 witb® A A, [3F 6]9 Azpe} go] 2
g o] Azl 3-4 (Bl AAd 2-21) 2 AF3 ZepaE A olEs 5Y %P%EOM Hlal AA o2} v WS
o 7 B At HEHE AL @ F don, HE F8% 0.056%% 7HE =4 ANHon B odgo] Az
o 3-10, 3-14, 3-18% Alxg Zep~g Aol X3 553 455 YEhE AS & 4 .



[0215]

[0217]
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X6
H W 4] <] AEdoly FH A& 38 D)

vl AAld 2-1 Bl A Zd 1 771X 107

Hla AA e 2-2 Hlal A Ze] 2 0.03
vl A Ao 2-3 vl Az 3-1 0.019
H . AAd] 2-4 vl Az 3-2 0.025
Hlw HAld 2-5 vl A %4 3-3 0.016
Hl o 2 Ao 2-6 vl A Ze] 3-4 0.023
Hlw HAd 2-7 Hlw A %4 3-5 0.032
Hlw A Ao 2-8 vl Az 3-6 0.027
vl HAld 2-9 Hlw A zd 3-7 0.03
Hla A Ae] 2-10 Hla A Ze] 3-8 0.015
vl Ao 2-11 vl A Zd 3-9 0.028
Hlnl AAd 2-12 vl A x4 4-1 0.032
vl AAld 2-13 vl Az 4-2 0.035
Hlm A Ale] 2-14 Hl W Az 4-3 0.017
vl AAd 2-15 vl A Ze] 4-4 0.028
Hlm AAld 2-16 vl A Ze] 4-5 0.031
vl AAd 2-17 vl Az 4-6 0.025
Hlm AAld 2-18 vl A Ze] 4-7 0.023
vl A A4 2-19 vl Az 4-8 0.017
Hlw A A e 2-20 Hla A Ze] 4-9 0.033
vl AAd 2-21 Az 3-4 0.056
Hlm A Ale] 2-22 Az 3-10 0.051
vl A Ao 2-23 Az 3-14 0.048
Hlw A Ao 2-24 Az 3-18 0.047

2 age T TAE AAAGE FmE AyEou, o= oAH Rl EIstH, J3 Z|ERokdAl &
el AAg AR Ak o 2RE thdd ME % wse thE AAer} shsethis 48 oaE Aol mat
A dol 1A Ved REWYE HEE S THAY Jled APl 9ste AgaAor & Aotk

=9

Ed]

|~ s100

|,,,-~*' 5200
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EH2
i —W | yeusy
Vinyltoluene (THEFH]) 22 A|ZF =0k ,- L
AIBN (7HAIF]) 1zt SA ETE & ¥ (demolding)
SRARE ZHE A7t =Y E Y D2 X}
EH3
Plastic scintillator
‘ p— e
ORTEC 556
HAMAMTSU | #—————— High-voltage
R878 Photomultiplier Power Supply
Radiation source tube (PMT)
&0 14, r
(PERMA) ORTEC 855 ORTEC
Dual l—» EASY-MCA
Pre-amplifier output signal L amphﬁa | 2K
=m4
100000
el
1-4
15068 « HAID 15

1000

Counts

100

10

_25_



z95
100000
o | AAI0 141
« |2 AAO] 1-9
10000 « H| I HA[G 1-2
- H|T AA0f 1-4
» 1000} « Bl HAIOf 1-7
T
é% 100 |
10 g
o gl
. _ &0 K NaR ¥ _ T3]
4
100 200 300 400 500 600
Channel
E96
ik
10000 . 1-4
o A0 1-5
1000
o
-
3 100
O
10 .
_-.'-._ L ] :&..’:
s 7.7 ¥ S -
100 200 300 400 500 500 700
Channel
=97
100000
o |3 2A|0f 2-1
10000 o Bl AHAIG 2-2
« H| 31 AAlQ) 2-7
« Hl 3 HAIG 2-4
o 1000 « H| T AIAJ0f 2-9
C
é% 100
10
q .ﬂ...‘u.
NS I B ST @ e 5> - e -
Th 1 € Oeommmmmes . oNm - S S |
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