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F Atk CdE B, V] ofHl7-Ff A FUlel 9dte] X3 thEA SEaWE HAAHASAS, Y] WA
olu|t}EA EA ] tisted, oF 1 %% Wx ok 5 FE%, oF 1 T A oF 10 %%, &F 5 F2% WA <F
15 %%, < 10 T%3% WA 2F 20 %%, o 156 %% WA oF 25 %, <F 20 F2% WA <F 30 3%, oF
25 % WX ok 35 F%, F 30 F=% WX oF 40 0, °F 35 F% A oF 45 F3%, oF 40 FH% WX
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

ZIHSd 10-2014-0142036

oF 50 Fa%, Ei oF 45 F% U oF 50 FIEE FrhEE AY S dout, o] ARHA 2L & Uk
vl o P mhEw, 7] WA EA REA/ ALASE HreBPgue it ojste] ERaht
Ae F7h EFT 5 ok, ol ARHA &S F Ak Y] Qe ARAA delA A e Fatol
FAAE o BANE BAEA, 47 £3S Fahel 7] WANGEA LR/ FAEASE g F
kel F& 5A & glont, ool AFHA %e F Atk

vl 9 FAe] 2w, 47 e olstel £ghe e A7) WAl EA LA/ ALASAE e
BHUE AW Gl FAstel FAHE AL TP AW F Yo}, oo A4 &2+ ek,

o
3 o s FEA . A P AL
A gro 2 qrsojzl dade s EEldE 2 A deeE A" § Qo ofd AlgEA S ¢ .
a8y e g ehe gy, 24 wE AsdAE FAgAVE JAHS B AlS 52F 3 FAIE AVE AT
T Ak
7]

2 vk ok, s) AAdE 249 olslE §7] Astel dAshe A
w2 g gl sy AAldel @RsE AL otk

Az 1. YEZR7]Y 93] X3 POSSe] A=

1

SEHHY) EA Sy A AHALA [Octalphenyl )POSS] 5 g8 el A (fuming nitric acid) 30 mL
of &A1l ¥, Ao 20 Al B WHSAIFATE. A7) Wb S8 SR Hulgowy AEo] A4
HAT. A7 HAEES s &, B o] &5t & 3 dbE M FSle] mukge] @ AiS AATo A b
LHE 53U, A7) F5EF A$HE oes 20 nLE o] &3l A FHeta of3e F Ak A AXAA

Az 2. obgi7]el &t X3kE POSSS A= (POSS-N)

71 Azl 1ol F5E SEHUERAL)POSS 1 g3 Pd/C i (5 TF%) 0.12 g& HEZSIO| =25
(THF) 40 mL : Eoldobwl 40 mLo] &3 &vlel &siA1Z1 -, 40Tl 1 A3E &<t 7Adsisitt. 7k S<l
HES &ol 54 (85%) 3 nlE ¥ WEH At Hulegivk. olwl, 47] wE &0 F Fo= 5]
o FlHH, 60C= 2=5 ¥o] 5 AR §t 7Hdsigit. 47 5 299 89 T T
Soe AolE (celite) EE o]83to] ofFadirt. oHs Fa A2 ofztde] oldotA

™

o

= EHlo]E (Ethyl
Acetate; EA) 100 mLE 718l ©ol& 100 nLE F71 H7iste] MzE &, EA £9 55 2AHAY. o9
B7) dolg AL 4 3] vHEEY. " FA ol 1 L9 IS HUista wxFge A AAGS $5319
. A7 5E ZAE F2olA FF Tt ARAIFEZHN ofnlv]dl oste] XFE tHA L aHE A

2982k (olg}, POSSN)E S5

Az 3. EelAo|wtE (PBI) 3969 A=
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

ZIHSd 10-2014-0142036

250 mL S ZgF23o A 3,3'-foln| =X (3,3'-diaminobenzidine; DAB) 0.2678 g (1.25 mmol)<= ;—E].\j_
2384k (Polyphosphoric Acid; PPA) 12.6 goll &siAIATH. 7] Sqe 2,2-0| 2 (4-Ft2H A H D) SALS

o =329 [2,2-bis(4-carboxyphenyl)hexaf luoropropane] 0.4903 g (1.25 mmol)& H7}sta, 200CoIA 24 /\]
7k HESAIA Aagde] &84S AZ3IGTE. 7] Az FEAFe] 95, WREEI Q= 1 L] "ol
of g W&A A3t bt HAEE EATE AAPEHE V] AEAE AFHAIA dojd T 5 3] AR &

o &g AHska, AlHE uEAE 10T Ae 2o i AxAHe2HA, PRI 39HE F5330T

Az 4. ZEAAo|v|ZF (PBI) o] A=
A7 Az 3904 5% PBI 355 E tiHEolA|Eoluto]= (Dimethylacetamide; DMAc)ol] 1 : 199 H| &=

LA A PBI €4S AFsAT. A7) PBI €94 20 g& 8 2dd &4 i 80T 28 ¥ 5, A7 2
B9 255 190C7HA A3 &8 24 A & A=gssl. Ax"o] gRso Axd 98 100C gol
ol AAska oF 1 A7 ot #o AFES AATGoZHN, PBI S 53T

AAlo] 1. PBI/POSS-N 10 % =B gtute] Ax & QA £33

A7) Azd 3904 =59 PBI 391 0.5 g& DMAc 9.5 gl €32 A PBI/DMAc &S A=xstgTh (1 @ 19 H]
). ESH AT Az 244 2551 POSS-N 0.05 g& DMAc 0.95 goll &3A1A POSS-N/DMAc &HS | %349
A7) PBI/DMAc &% 10 g (PBI &2 0.5 g) 2 A7) POSS-N/DMAc €% 1 g (POSS-N &2F 0.05 g)& =3+

‘ ot AbeoA mubaldtk. oW, mul FE7te] 2Suf BEARS =3 PBI U] POSS-No| # H-Abg]
frshgleh. Rabe 8948 fEl Aol $7 Ha 80T «2d ¥ F, dv] e8] 2125 190C 714
A3 &9 24 ARF e A=EET. s dnFo] Alxd YnBEHs dolgo] HAsal 1 ARt
ot o] AFES AATFOEM, PBIE 7|FO & POSS-No| 10 &% F3HE PBI/POSS-N vhwi-3uts 531
At}
7] 5% PBI/POSS-N Yi=%53uhe 60CE f-#1% A4k (phosphoric acid) ol Ixg T, 1 AlgF k40
2 FAE AT, Azl AU o oY FA Wiyt #EEA ¢S W A7) HAE PBI/POSSN v
ks Qlab gAol A AU, olw, atel HAE7] A wpbe] FA Aolrk HuR ite] mgE Folth
7] QIAE &g A oin] 80 FE%E sttt HA Aol wEl S ¥ A7) PBI/POSS-N v gkut
o] FAE &= 30 YERAAT.

AAle] 2. PBI/POSS-N 20 % JwE3et x o QA £33

A7) Azd 2014 $EH POSSNE 0.1 g AFE3te] 7] AAld 19 JxB23at gz WHn 2938 e 5

oM PBIE 7]FOo& POSS-Nol 20 F=% EFE PBI/POSS-N UwBgurs #Saioly, Ay 559

PBI/POSS-N Uw-Zatule] thate] A7 AAe] 19 o4 w3 ww Eolsk wpHS Zmajate] QAL
¥ 217] PBI/POSS-N thi=igheke] RAE = 3¢ e

=FA T ol A AR

2

e}

Ay

&

s

oj¢b @dAste], = 12 Hlaele] PRI ¥ B ¥ Aol wE vreEguke] ik =g A AL At mE <
Ab =) wsts yehllie aeiszolnh. Lk ololl uhERl mheh fFo], ARhell mhEha] Qlake] msgeFe]l Ftein
o 5 Al ol Bl Wy ¥ o3 flee & 5 itk ok, & AAlelEe] mE 47] POSS-Ne| opnlY]
ol S7heel mhet Qlate] =R SUhske], A7) wlalele] PBI whe] Qlab msgro] Ao 81 T %]l
wkel], 7] AAjel 2] PBI/POSS-N 20 3% th=Satete] Qlah muj@rd Ao 88 Sd7hA S7Hekles &<l
& ASUTh. o, POSS-NO| ofR17I7h EgE Qaks addE T o gobwo] ate] kel ¥ wo
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

ZIHSd 10-2014-0142036

A3 1. PBI 2 @ PBI/POSS-N Ui=E§ule] IR} Arr =A

A7) A 1R AN 29k el A Az BEw @ A el thstel FAF 44N o) 8ol @

4R AREE SAAUT. A7 0.5 mx 2 ond) ABE 2% R FRb 2 AAA AFF 0F AR

g Awe] guo] QlbetuA Amel Foold wAsE wE ASS] A FAss PAS ool TS
(e}

A @S 12009 F by 2ANA YA AREE FIRAT. P ARE

sto] FaE e,

oj¢} ##3dle], = 2= Hlulde] PBI U & 1 A

& 20 dERd wkel o), A7) wlaLe]l PBI o] o AEEE

| Sl A= POSS-No #&Fo] 10 %%‘:% 14 20 %= S7Heel wel FA AEETE smobAH, FHu
Kl

A3 2. PBI 2 & PBI/POSS-N U=E§9e] 7142 A= 2 AAE =R

A& "ol tiste] Instron 4201/ASTM D382 *HH &

271 AAld 1 H A 29 vl ] ]/ﬂ xﬂzﬂ Hglu o
25 Soem x 5 oem 7|2 FHEHY 5 mm/ming] X 3ol

ol g3te] 7|AA A= % A%E
A 7] Al golvhe A=k 717

_Bi
N
N,
i
Ay
o
O
ol
g:.u‘
£ ooy

osh wastel, w3 vlaele] PRI % R B AN de] W theRgetel A% FE % QFEL vehhs
aelzelth, = 3e] UEhd vhel o], 4] wlamelsl PRI wHe) 1A 2 (stress)7h oF 4.2 NPag Holt=
d dhal, ® AAGlEe] nhE PBI/POSSN LB Auhe 806 ol F7hE RS moln, Hr) 7.6 WPaZ Lhehy
& o ogrh. Em, AFE (9 94 7] wlmelsl PBI vl of 205 FEelE] wal, X ANde] e

A& B HYe oA 98 sloln, Bdo] Hah JERoke] B A4 A A vl /&
Aol B B4E MBS SuA tE FAR B §A WPol sbsarke AL olAT 5 UL
golth, celmw ol4elx] 71&@ AAdEe BE wolA aAHel Rolu sgHe] ohd o ofsslop
Fvh. g Bol, BuYor AYsel gt 4 T4 8it BUNe]l NE £E gov, vhE iy
Ao Agdel gt T4 asEE A% U AD FE Ut

B9 W 7] PR Hncks Fesks SHPTUA dste] dehfolu, SHATUAL o] 3
WY, a3 7 FE AORNE EEHE RE WY EE W B7h 2elel Wele] LeHE Aow o
q5]ofo} ek
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k1
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8 H 02
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A= 2 S (MPa)
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