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PN & vE A AAEE AE F dee BRoln

AR, Eefotn)colu E-Felt MY S-Fejolr Soln| A EelER FEFAN nAAEYL A
A B FOL 5L Qo] vholaR /b §RFLAS A2 F Yom, or)A vholaR/vhe §3
Fads gre) gool gla Bwel BHI e Fuz myo] /5@ JuE duty

)
x®
=}

jincs

2

o

=

o S AL 2 A
- 1= A P A |
Agsle sl= 25 (head group), B9 715 7|(terminal functional group) % 3=
715718 d4dske "df-(tail part)E 7 5 dvk. A7) HAdF+= €1 WA C10 (C1, €2, C3,
€4, C5, €6, C7, C8, €9, C10), FAAoZE= C1 WA 06, o FAHOZ= C1 WA 49 <AV 5 A
A AA oA A7) LAY F sy o] (- -NI-2 X&E % Qv a8y, o] AR g A

oy & ok
ot 2 ke R

Byl 2

L

-]

7] HaF=, 53 2 71577 €271d A9ole=, A=d 5 o

71 B8 NAAELS 440 de aFozA Ay, FAHeR, 1, 2 e e X722 X3H A E
THlEtE AEd g v, Y] A XEU(E)E ste]=FA]7](hydroxyl group), E=A17](alkoxy
group), &=Z7|(halo group), EE o|&9 ZFY 4 Uvt. 9 FAFo=R, A7) W MIAES, S, S92

Ztzto]l B AFORA EFEIFA ATV, LI AdY], EEFA AdV], fqLEIEAEE Adr], GFAY
a2 Adr], EYER Adr], g2 dey], dRAWAVE FHE 5 Q. o7|A GFAITE wEAY] EBE
EAZIA & i, FERIV|E FEEIV|D F vk ol HAIVE Y] wAPE Y] AsE (BN s
Hohe SHEANA ¥-§ AEE oE , Stel=& 2471 E (hydroxyl groups)®} WHg-3he] Hsbz2(BN)9F 4
H ; = QN H H %Uj[‘-

TAHeR, Al B MAA= WFEZVE Do V72N FEE v A7) WSS E XS EE A
gl=el 4= 9lar, ¥d7|(phenyl group), obFdzld”|(anilinyl group), ¥ZA7](benzoyl group), A
(phenoxy group), HFo]#Hd”](biphenyl group), =+ WX E#ll7](naphthalenyl group)¥ < Utt. A7
Z1ol digk x&7])+= C1, €2, C3 =& €4 &Z7], C1, €2, =+ (3 &FA17], (2, =& (3 ¢H7], ofvly], 3}
OJEFAY], e TERAVY F Ak A ddA, A7l Al 129 MEAS w5 X3 e v X 3E of
d#d7](anilinyl group) ¥ & UL, Holrl A=A &2 ofdEld7](anilinyl group)d + UT}.

z
o
Y

WgEr|E Tar|sr|EA FHEE Al 1Wd A= EuEAlddAd (trimethoxyphenylsilane), N-
[3-(EgHEAI )2 ol d A (N-[3-(trimethoxysilyl)propyllaniline), dddy =2
(allylphenyldichlorosilane), ol7|:=#ldEZ|WSA|4gE (aminophenyltrimethoxysilane), t-HFEIAdUEZ=E
A< (t-butylphenyldichlorosilane), p-(t-FE)VVEEg Sz & (p-(t-
butyl)phenethyltrichlorosilane), 3,5-UTHlEAIALEZ A EA]AT (3,5-dimethoxyphenyltriethoxysilane),
g ]l 54 (diphenyldiethoxysilane), T#HIT] w5 A Ae (diphenyldimethoxysilane), T='d= g ol
A (diphenylmethylethoxysilane), —(p-HEAHI) T2 HESZ 2N (3-
(pmethoxyphenyl)propyltrichlorosilane), p-"EAZFdEZHEAA (p-methoxyphenyltrimethoxysilane),
A gdrgr) Sz 22 (phenethylmethyldichlorosilane), AU Egjw| EA A &
(phenethyltrimethoxysilane), 3-#Hl=A|ZZ2 LW E2 24 e (3-phenoxypropyldimethylchlorosilane), 3-3
sAZZIYYErE 2224 (3-phenoxypropylmethyldichlorosilane), 3-FSA|ZZIAEZZZ 2T (3-
phenoxypropyltrichlorosilane), #|dtiHdE=2=22gt (phenyldimethylchlorosilane), #dtjwde]EA|A
(phenyldimethylethoxysilane), ®#|do€dtjE&Z=22% (phenylethyldichlorosilane), ddWErZE22
(phenylmethyldichlorosilane), 1-¥ld-1-(WevjZF 2242 )5 e (1-phenyl-1-(methyldichlorosilyl)butane),
Ad e ow| S Al A (phenylmethyldimethoxysilane), Hdwl@t]o S A2k (phenylmethyldiethoxysilane),

B-Adzzd)EgEE2 e ((3-phenylpropyl)trichlorosilane), AdEgS=Z24e
(phenyltrichlorosilane), HdEg o EA e (phenyltriethoxysilane), HLEGWEA A
(phenyltrimethoxysilane), EdydEzzdd (triphenylchlorosilane), EgHdo S|

(triphenylethoxysilane), (EgdAldwe)wdr]ZF 22242+ ((triphenylmethyl)methyldichlorosilane), @ o]

S 2gER oolAE Fozye HuEs AY + AUt

A2 w2 A= okl B oFAIE Bd VleTIRA RS 5 dn. Y] opwlylE Ag

rlet

iy

H]A]
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[0120]

[0122]
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[0126]
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[0134]
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Zlolu] Zoln| = (PAD) S ®| a3k Folt),

T 95 Fzxstd, dit Zopn|tolnEe ERES FFHUAE XS Zjopr|toln=e dAExe}, o
b Zgotn|zojn =l EFEE FFFAE Xt ZP ooz FA3FAE 2098 EAS W HEF
Zy, npEAS 2L dAEEE YERHS o 4 ).

o714 ARgE A3EAE =4 Eo" 50-500m F7] 2 N-[3-(trimethoxysilyl)propyll-ethylenediamine (D
Ne=z FW A3k A3} N-[3-(trimethoxysilyl)propyl]-aniline (PN)o.2 ¥W 7/§2"H Hojtt, Hslagits
IFE giH] 20wt% E7IHA GHEET) 1.88) T SUHE S & 4 QT

olstel A B
@ who 22 /1h

z
o)
o,
3
o
Yy
S
i
>
2
S
il
i
o,
a
=)
i,
i3
S
i
i
O,
o
=)

[
3
=)

n
[
o,
A
Jpu
ok
ofy
o
2
il
)
oo

4 A 9 1

ZejotmEome-FejgrddEqt-FejolmEon e Eros iAo A=

4,4'-methylenebis(phenylisocyanate), = MDI 300.30g(1.2mol)<} TMA 235.17g(1.224 mmol), NMP 790g& A4
7} 4% Zg2~Te] Yal 200rpml E wWHEPHA 50 CE S3c).

MDI9} TMAZ} =5 % H 80CE £&£3 T 347 Bk §X 82 120CE £33}t o3 L£L7) 120Ce &g
shal 3AIE & Fll(toluene)ell 3413 Zuugd A=AHPDMS)  1.06g(0.25wt%)S o] F3Fuke

(polymerization)< 4/\]7J' ot st

o]F Aeom wS-gols AFWA NMP 63.9g9] 343 olghS(ethanol) 21.3gS YolFtl. ol7|Ad o&g
(ethanol)& P& o] 2A]QH-NCO) 7] 9} WHS-3Sle] oFd 29l Zgjoln|=o|n|=(PAl) & ¥H5o] =t}

H3k WS F3 ZYyuEadEA-Zgolu| =oln| = (PDMS-PAD Al &5 A7 At Zg]olu| =o]n| = (PAL)<}
< (homogeneous)sHAl 414 A& &AS st

FAE A4S 919 PAIS BN Wicéto|B o] Ax

Z g g A Z4-Z 2] obr| =o]n] = (PDMS-PAI) &5%A1(2.304g, 34.7127wt% in NMP), 2=k 7§14 € BN 0.2g,
NMP 0.97g< 20ml vialell ¥o] bath sonications 30min X @sle] Zgsict, AL Abeox asc). Y
Slholl o]3F BNS 20wt%o] 32 NMP the] A 9o sx+E 28wt%e]th.

23 fANS AYE o Foja 2000 EF QEA 2087 Axsta AZXH PAI/BN pellet A2
2 B 9a 240CoA 4A1 5 & Ashei. 3 122

AA S

ozt ol & el mE EeldvddSa-EejotrmolvEA] ELEE FEFAE ol & vlolAR/vx
TEgaA 2 ol AXWHE, TS 7= o[BI or|ErT vk ARl F2E A EEjom|Eeln =
of el&AlRb7|ek vk 4= Sl WAV T AEeris VR EEuHddsAe Hvte) ddo s, &2
e BN 5 glE B obYE 240T olsh(H S WA S, 220T oshellA AV EFe] Thed Ele
5 sedAE AxT 5 vk ol Frkd Ay vhelaz/uhsitel oe) ddwAdat A ARE B
& g 9

ofel meh, &S VHA ZAE S w = 7] vhEHo] Yo E et o BEH Al #4]
dol Fobd F slar, AL bondingd s vHA ZIEe] CIFA =W WAoR IdE aAshe Ao] ok
winding ¥ EEe] 25 o] IEA| ko] Argel o) mdeo] uAgd = low, ddEgo] gof =
A TAHE & wWEA FAAA JA 2de] 58S wd F A A T 21E S5 HA"S 24

=5 >~
g 958 & k.
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ofde] v 2 W VlE AMEE AHoR AW Ao Baek Ao, & Il Hohm JlwEiolellA
B AAE b Aebd B owde] BAAQ 540N HoluA g WA ted £ 2 il s
@& Zolth, wehy B we)] AAE ANdE 2 owgel J& APk @] g Aol ok, Awals) 9
& Aola, oldd AN elol ofafe] ¥ wre] & Aol W9t FHHE A ohrh. ¥ wHe) wE 9
B 5T olskel sjaEolol sk, 1ok HEH W el Qe RE JEAEES 2 oune] Ang
o TgHE Aoz sfaHolol & Aol},

=9

=d1

fog o U 'CI% 80 °C —> 120 °C . \/Loj\u m )‘o\c[s - ’m
IR < YRV
no&s'v)'pon K:}_Q

*013 - ,

5000~ 20000 g/mol 500~10,000 g/mol 5000~20,000 g/mol

1
:
N

H 9 | | Oy
PAI—N—LOTLSIA\ O,)sl,i—o—lLN—PAl
n

(a)

0
N H | | H O H
PAI—N N\/\.ésli\o,)sli\/\/N—LN—PAl
n

EH3
PDMS 550 1100 2750
1% 1:33 0.29 0.085
PAL:PDMS-PAI 0.5% 0.286 0.111 0.039
0.25% 0.111 0.05 0.019
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EHY
PAI PDMS uES A2 *x7| M52 | Wiping | S22 §H
Hi;?&?ﬁ:?“ 1h 98.70 89.94 76.62
2e Hc()z-;)?(,)\,1 S;.C)) " 2h 92.00 88.30 89.41
HC()2-7P§)(|)V| 3;()) ; 4h 90.18 92.24 90.88
£S5

F

at 180~260 °C

EH6
Self-Bonding Temperature
S AIZ OpE A+
220 °C 240 °C
1hr 0.127 X X
29t PAI-
2750 PDMS 2 hr 0.131 X 0
4 hr 0.105 0o 0
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EH7
PAI PDMS oA Self-Bonding Temperature
= B
(g/mol) (g/mol) 180°C | 220°C | 240°C
550 0.257 X X X
2% 1100 0.156 X X O
2750 0.138 0 (0] (0]
Z=H8
Self-Bonding Temperature
PDMS YESAIZE | OREA I
220 °C 240 °C
Diamine-PDMS (2600 g/mol) 1hr X X
20k PAI Diamine-PDMS (2600 g/mol) 4 hr 0.180 X X
Monoamine-PDMS (2600 g/mol) 4 hr 0.139 X X
ZEH9
BN HMEzt O A4 | Thermal conductivity (W/mK)
I-PAI X 99.87 0.138 0.33
PAI X 68.68 0.237 0.30
I-PAI DN - BN 0.56
I-PAI PNDN - BN 86.16 0.100 0.63
PAI DN - BN 0.59
PAI PNDN - BN 79.70 0.214 0.52
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