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w77l S EEE-(Menshutkin polymerization)& &3l tha/d AAA Aol e o34 AAAY 715 dFd 7t
= 4z =1 3]

[e)
dRE A AeSe d4sks dAE ek dEE] sAEE v 53 Lo Ax

AT 2
Al 138kl o)A,

b XA A= Zgdd g (polyethylene), ZTZZH#: (polypropylene), Z]wlE el (polymethylpentene),
Z g 3d-1(polybutene-1), Zg]&d3d A~EW (polyolefin elastomer), Zg]o]AF-E@ (polyisobutylene),
dUuZEAA 1F (ethylene propylene rubber), Z]AFE(polysulfone), Z] oM E# (polyacetylene), &

glo}o] &~ H-ed (polyisobutylene), Zn|dFZe}o] = (polyvinylchloride), HEZ=
(polytetrafluoroethylene), %29 d 91 5} o] = (polyphenylene sulfide), ZgloladzayEY
(polyacrylonitrile),  Z@oe|24ZE(polyethersulfone), Zg]2~€g@d(polystyrene), Zodad=xt
(polydimethylsiloxane), ZEHdEF ol =(polyvinylfluoride), gddAHdYFL(ethylene  vinyl
alcohol), EFB|HLIZE(polyvinyl alcohol), ZHEWIAH}ZF(polybenzimidazole), EE¥|dIEE

(polyvinylpyrrolidone),  Z@dH|Zoln]=(polyetherimide), ZHH|dgdl Z=Zgo]=(polyvinylidene
fluoride) % Zdg 2 ZA = (polyetheretherketone) & T oA M= ) o]Ate] niz A&

& Eshe, DU FANE W By Beuel A Py,

A4 3
b 4zF dEE AFEA AESES A7) Hell, 7] A AAAE s Aeste dAE 2@t &
=] o
o3 XA 438t AEl= FEvk(plasma), DYUAS S 2 (atomic layer deposition), 3}&7]AF F&
T

<rla
(chemical vapor deposition), 7% =ZH, #7|% 3E T= a3 A3 Ay F s} ooz F3x=,
Sl S o 53k 2

o —~

A3 5
Al 4ol lo]A],
oA AR A 2438 HEle f71E ZE Ao,

f7lE IS UL EEE(polyvinyl alcohol), SEH:HdUF S (ethylene vinyl alcohol), HH =
(polydopamine), &#okaEBAH(polyacrylic acid), ZEZ et @4k (polymethacrylic acid), E@]oldd=eto]
Z(polyethylene glycol), Z@]Z 2@ Fz}lo]F (polypropylene glycol), Z]olelZo]n]=(polyetherimide),
@ik (tannic acid), EFHIdoll(polyvinyl amine), & (4-2~9d#A AHxY Ab)(poly(4-styrene sulfonic
acid)), Z(HdAd¥xY b)) (poly(vinylsulfonic acid)), ZHlE#o]q(polyethylenimine), ZEzZlopbd#
(polyaniline), ZE=WMA|" T (polybenzimidazole), W3 E2]E=(polyvinylpyrrolidone) ¥ AEZQ 2~
(cellulose) 7l AR o] Foj3l O RAEH Muls= gt oo 1war Ais IWshe 2s 5J02 3

o, ekl S v Sk el Al gy .
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2T% 6

Al 5%l glolA,

T7lE 29 Ade frlee ¥ vde AZ¥E fU1ES Thuss dAE Edehs ekl sd&s e
A el Alx g
AT

S ARTY, IXFZ"(dip coating)W, 3 WFAH (spin coating)¥, THE
, %%l’j_‘%](slot coating)® HEi= HAFAH (spray coating) o2 ¥ ARl FHsE v

A7) QEFe BBy AAA 34 obwl Ade] AR TS A 1 St B Fekol= Adel B
g Egee A 2§09 §F EE Rxsm, 4] A 18 R A 2§99 BFAE B FTTVSS B I
HEE AQ dTvkl FAE v Bl Rene Az Py

A7 9

A 83l glot A,
37 obyl Ads] WAL 33 okul71E 27 ol EFshu, W/

G getol= AL AT BA FelSIIE v ol Ty Bueel SAAE U By weln
Az

A3 10
Al 8ol hoiA,

3z ol Adel wdEFAE NNN N-vHEZSHEdEacoldl (N, N,N',N'~tetramethy Imethylenediamine) ,
NN N', N'-t|Egtd o] ait]o}l (N, N,N',N'~tetramethylethylenediamine), N,N,N',N',N''-Zelw Do &
Eg o}l (N,N,N',N',N' '-pentamethyldiethylenetriamine), 1,1,4,7,10,10-FAHE Eg] o A A g Ego}rl
(1,1,4,7,10,10-hexamethyltriethylenetetramine), Egla-(2-(Hddoln]i)o & )o}r] (tris[2-
(dimethylamino)ethyl]amine), E#Z=(Hwlgolu| ) w|&(tris(dimethylamino)methane), HEZwE-1,3-tjo}
W= 2 (tetramethyl-1,3-diaminopropane), N,N,N',N'-B|EZtHE-1, 4-F-Et]jo}l(N,N,N',N'~tetramethyl-
1,4-butanediamine), NN, N' N-eHEgtvE-1,6-AAwE At] o} (N, N,N',N'~tetramethyl-1,6-
hexamethylenediamine), 1,4-TlWlE3] 5|2} (1,4-dimethylpiperazine), 1,4,7-EZ|H€-1,4 7-Ezg]o}x}lrlo]E
243wH(1,4,7-trimethyl-1,4,7-triazacyclononane), 1,4,8 11-E|Eg}HE-1 4,8, 11-t|Eglo}x}Alo]ZZE|ER}t
H%k(1,4,8,11-tetramethyl-1,4,8,11-tetraazacylcotetradecane), NN N',N'-t|EgtdE-1 4~ d A ]o}x]
(N,N,N' ,N'-tetramethyl-1,4-phenylenediamine), NN N' N-"HEzgHEd-1, 3-dddlc]obd (N, N,N',N' -
tetramethyl-1,3-phenylenediamine), 1,4-H|2=(H]d|do}n]=)ulAl(1,4-bis(diphenylamino)benzene), 4,4'-E€]
e dn 2= (1-vE g el d) (4,4 A (hexamine), SEHE (altretamine) E Za o @]l
(polyethyleneimine) oAl M == slit o] d<l, &zl FHaE vyt H3bA E8uhe] Az Uy

A7 11
A 88kell gloiA,

A1 gAY *‘lUH_ 5 vEr2(methanol), o€ (ethanol), EE%S(propanol), FE-S(butanol), ©o|AZE

& (isopropanol), olEolAlE|o]E(ethyl acetate), ©FAl=(acetone), FEZZXE(chloroform), HEZ} slo|=
i%’ir?}(tetrahydrofuran) g g d ZAlo] = (dimethyl sulfoxide), TiHEXego]E (dimethyl phthalate), Y
o &l el o] E (diethyl phthalate), tEe g o] E(dibutyl phthalate), tu ez S ojujo]=
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(dimethylformamide), MNvl€-2-3]Z2]%= (Nmethyl-2-pyrrolidone), o}AE#H = (acetophenone) @ o}AE1r}o]
Ed(acetonitrile)2 FAE oA daH sty oS AM&she, &7 FAE e 53 e
Az W

A 88kell gloiA,

o7l Ftol= Ao  dEAE  1,2-yFER2EH(1,2-dichloroethane), 1,3-UFEZEZIZI(1,3-
dichloropropane), 1,3-tJH 2R 23 (1,3-dibromopropane), 1,4-TJZFZ=24%%H(1,4-dichlorobutane), 1,4-t]
B2 WXE(1,4-dibromobutane), 1,4-t]o}o] @ = F-€k(1,4-diiodobutane), 1,6-t &=z 238 A(1,6-
dichlorohexane), 1,2-R|Z&(BEZ2de)wlzl(1,2-bis(bromomethyl)benzene), 1,3-H]~(BEZ2de)ulAl(1,3-
bis(bromomethyl)benzene), 1,4-H]2x(B 22 wE&)ull#l(1,4-bis(bromomethyl)benzene), 1,3,5-E&|(H Z 1]
2)wlAl(1,3,5-tris(bromomethyl)benzene), 2,6-H]2=(BH 2R WY )YZ e (2,6-bis(bromomethyl)naphthalene)
2 1,4-"] (1, 2-v) B2 2o el )wlAl(1,4-bis(1,2-dibromoethyl)benzene) ol A AEE 3} o]4kel, dzepel 4=
As)-g i H3A Eevhe Al iy,

A3 13
Al 8ol AojA,

A 2 &do &vj= - AH(n-hexane), I (pentane), Abo]FZ3AH(cyclohexane), ¥ E(heptane),

(octane), d®Xk(decane), =ulzt(dodecane), AFA3}EA(tetrachloromethane), HlAl(benzene), Ak
(xylene), EFdl(toluene), 22X & (chloroform), HEZS}o|=2F & (tetrahydrofuran), NmE-2-3
E(Mmethyl-2-pyrrolidone), oFHIEH = (acetophenone), OFEUo]EH (acetonitrile), THWEIE
(dimethyl phthalate), tloldZe#o]E (diethyl phthalate), TlFEZ &g o|E(dibutyl phthalate) TlHEX
Eolulol=(dimethylformamide) 2 o}e]A e} (isoparaffin) &2 FAE oA AEd iy o], &2

Ql g bk H3bA Eejube] Alx W,

Oy w1 o
m & o

l_;

A7) e AAAG @5, 5 W e e el g4

A7) Aezo w7l Z=39kS (Menshutkin polymerization)S E3f, a3 AAA Aol FAHALY, taA
XA 71F Wl Al SE FUE 2e Jtud 42 dEs 28R &g FEE w53k 2
q,

A7 15

Al 147l /1ol A,

AT 16
a3 AAAE I3t AYsts GAS x3ets Il e vyt 23k Bk Az Iy,
AT 17

Al 167l 1ol A,

o
N

A7 g AR A= E82d 3 (polyolefin) o]l
< ]

(ethylene vinyl alcohol)
AT 18

A 16el wet JAast e v3d AAAE 2Fehs Gl S-S w5 kA e
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[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]

2l opAl

EES

3Z
=

3Z
=

(polysulfone),
Z

3
T

2|4
Hu|dE2gto|=(polyvinylchloride),

3Z

sulfide),

Z2] 2 (polypropylene),
Zt~En (polyolefin elastomer),

Z @ 2" (polystyrene),

Al
=
=

3Z

ElRil

KR
=

=
(ethylene propylene rubber),

3Z

}o] = (polyphenylene

i

A9
=

=
ol gl (polyethylene),

o]
=

2] 5-el-1(polybutene-1),

SE R

2ol ¥ 24 ¥Z (polyethersul fone),

3z
=

L

L

A A A
glolo] AH-E @ (polyisobutylene),

I Edua

A

3z
=

3z
=

3Z
=

4 AA

ar
o

o

T-A el A,
(polymethylpentene),

g o Al o}
(polytetrafluoroethylene),

€@ (polyisobutylene), ol

gl @ (polyacetylene),
(polyacrylonitrile),

=

e

o]

[0023]
[0024]



[0025]

[0026]
[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]
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(polydimethylsiloxane), Zyn)d ZFeto] = (polyvinylfluoride), el And ¢S (ethylene  vinyl
alcohol), E@HIL YA & (polyvinyl alcohol), EZWAMTFE(polybenzimidazole), EE|H|EI &=
(polyvinylpyrrolidone),  Z#olElZo]u]=(polyetherimide), Zn]dgdl Z=Zgo]=(polyvinylidene
fluoride) @ Zgole|Zo|HEA = (polyetheretherketone) 2 FAE oA AEE = 3l o] e nEA AR

2 AHeE & Ao,

A FAGeNA, hEy AXAe] FRE 598 AeHA ok vgAsE S =
5o Zeledn AAAE A8 4 A,

rr
(U

2]

[H

=244

o AN, TEA Zeedw XA FLFFEAELS 10,000 ~ 5,000,000 g mol 2 = k.

9
A AN, B EEER AN FHSE 1208 olstd 5 2l

A FAAANA, ey 2D AAAE A FAHS Ve 3 7124 FH(dry process)I FE TS

ZIgto 2 g H2 FWH(wet process)S Bl Axd 4 i, BHrp v AE 524 FHE B9 Axd 5

ATH.

g FAAAAA, TtFAF ZEHUT AAA = olE FAstE LEAS FAAE &8 GES, -9 AR E

APIANA AE FE R Az &, At S FAE Axd 5 drh. o714, 7] gaAe g2 A
T

W(nonane), YlZ+(decane), I8 2 A(paraffin
oil), "WZ&(decalin)@ 7S A W= (aliphatic) ®=¥ 1838 ©3l52(cyclic hydrocarbon), ¥ T/HEE
gglo] E(dibutyl phthalate), Tl=2€
[}
%

ester) 52 7] 94 IFEd F

—_

A7 oA E2Y2d9 AAAS Az A, B wek 0V okgAl, hAWR A, AbskergA, /57 A
(nucleating agent) & &4 7|5 &S 93 dubdd HMAES F71 s

e
et
o

A FAeelA, A AXAL] VF A7 ¥ AZEHA dod, 0.5 mm ~ 100 pnd 5 Avk. FAAH S
2 71 A7]17F 10 um ©]3F, 1 pm ©]3}, 500 nm ©]3}, 200 nm ©]3F, 100 nm ©]dtY 4 Yo, W} A
©oZ 1mm~10 pm, 1om~1 pm, == 1~100 nm & F A

g FAdol A, thEFAd AR A VFEE BEHI| AR o), 0.5 ~ 90%Y F o, FAHoRE 10 ~
90%Y 4= Sltt.

g FAdolA, thEA AR A FAE BEEHI AEHA oy 1~ 1000 pnd F gk, Brp FAHoR | 1
~ 100 pm, 1 ~50 pm, 3 ~40 pm, == 5~ 30 une FAEZ 712 § A},

wodgel Al wEe huE 43 guE A A93e g4 Aol 4] tEd AAAE A5 A
s wAlE Frhe £3% 5 A

o,
o
H
~N
—_>i'o
—
o
H
it
3T
o
=)
X
¥
2

=2

atomic layer deposition), 3}8H7|4 &
(chemical vapor deposition), ¥71%& ZY¥, #7718 Z¥Y Tx= 318tz 43} A & sk ooz 43d 4
govl, o vEdaAs §71% 28 A2 & Ao

=

A7 718 2" stol=54 (hydroxyl), 7FE252A (carboxyl), oF¥l(amine)¥} 22 54 715718 XT5H=
s F& A 221E I”skE A9 vk dE 5ol FHHId g & (polyvinyl alcohol), oE#H]
Jot 578 (ethylene vinyl alcohol), Z|E37 (polydopamine), Z&o}= A (polyacrylic acid), Zgw|el=
YAk (polymethacrylic acid), ZgjolddZeto]Z (polyethylene glycol), Z#ZZH A ZFeFo]Z (polypropylene

glycol), ZFoElZolv]=(polyetherimide), ¥JAH(tannic acid), Zg®]do}(polyvinyl amine), =] (4-
2g#l MHEA) (poly(4-styrene sulfonic acid)), ZZ(H]IAE 2H)(poly(vinylsulfonic acid)), Zzold=l
oWl (polyethylenimine), =globd @ (polyaniline), Z#H] Y3 &= (polyvinyl pyrrolidone) % AEZ X~
(cellulose) Al IL@EAFRE o] Fojx] FORRE] MEEE s oo 1A A4S I”s= AY + .

Ag F7H=

4

rol

L

A7) A%s Aell dol, #7118 mBel RS Fol/ s, H/1BES AYE B shwste

_8_



[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]
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7] 7taE 2824 (glyoxal), FFEEH|slo] = (glutaraldehyde), ol¥EFE 23] =% (epichlorohydrin), %
Ab(boric acid), Z#l4t(maleic acid), A|EZAH(citric acid) 2 HEZE ZEAZ A E (tetraethyl
orthosilicate) 2 o]Fojz T o2 RE M= sl o]de HAES &85t 7tusts Ad 5 .

woagel A A5E A F GFH AAAS AR WA FAw 23Y 5 ek 37 AH Solei of

3] A
olax 2 4FS(isopropyl alcohol), & H o|&9 £% &ul&E AT ¢ Q).
]

ted AAA 71 el AdESe] FAEE AF, e AXAY 71E liF-el dEgo] Ale Sx1E FH

g AAA el A

2 Mel=o] F7A= 1 WA 100 pm, 1 WA 50 um, 3 nm WA 1 pm,
5 W] 500 nm == 5 WA 200 Y 5 ATt

A7) gl SENEe AMTE, AAZ"Y(dip coating)W, FHFAHW (spin coating)W, FTHZH(layer-
), &% 38 (slot coating)¥ T FAFHY (spray coating) He® 3" 4 om, HT} viEz

w o] e AuEe gy AAAe) 33 okm Ade] BFAS Egehe A 1§ 24U Fepel= AL
o) AT TYSHE A 2 §42 FH B Sxsa, ] A 1 & R A 2 S wAE O FRNS
2 B3 9498 + 9n

714, A7) A1 gl R Al 2 gole g EE E¥E A AAA 33 ofn Adel BRAs wahs
AL gNe WA B EE RXE Og 97 Getels AdY wAE Egeht Al 2§ ¥ e EX
S AQ 5 Atk EE T wR, 47 A 2§98 WA $H EE XD g A 1§99 B EE =
Eshe AY & Qov], ® EAE, A 18 W A2 §% FA 3 e w=xse AU + Ao
FENSL A 37 A 1S9l guhst A 2 gole) Grj AR Holsta, MR Aol B AL e
& ook

7] 33 obwl AGe] BFAE A7 FEUse] WeBEA sbud 43 dukE aBA4E g4 5 e 3%
oMW/ E TFSHE BFAE 55 AusA Pk

71 32k opwl AR wFAl= 33k ofRIZIE 270 ol EFE 4 Utk 3A ofVIE 27 o) EFek= AT,
27 Sefol= A e whEsto] Tt FEje) TEHAE EolshA 4T Ao

A7) 33 obEl Alde] wekd= Bxeko] 50 ~ 1,000,000 g mol = Wgle] EA 9}

A7) 3zxF ol Ade] wEAlE NN N N-HEZWEdE @]l (N, N,N',N'~tetramethylmethylenediamine),
N, NN N-"EgH Do g dt]o}ll (N, N,N',N ~tetramethylethylenediamine), N, N, N',N',N''-SE}HE )0 & @l
Ego}l(N,N,N',N',N' '-pentamethyldiethylenetriamine), 1,1,4,7,10,10-AA M E] o A A g Eglo}rl
(1,1,4,7,10,10-hexamethyltriethylenetetramine), Eg2-(2-(gydoeln]-)o & )o}r] (tris[2-
(dimethylamino)ethyl]amine), Eg(t]vldo}u]x)w|et(tris(dimethylamino)methane), EJEgl|g€l-1,3-t]o}
v - 2 F(tetramethyl-1,3-diaminopropane), N, N, N' N-HlEgHE-1 4-Fetc)opbd (N, N,N',N'-tetramethyl-
1,4-butanediamine), NN N', N'-e|Egtd e -1, 6-NAw D A c]o} (N, N,N',N'-tetramethyl-1,6-
hexamethylenediamine), 1,4-t]wlg&y = e}2(1,4-dimethylpiperazine), 1,4,7-EgHE-1,4, 7-Egjo}z}rlo]F

\H(1,4,7-trimethyl-1,4,7-triazacyclononane), 1,4,8,11-€|E&HE-1,4,8, 11-e|Ego}x}Alo]E2H ED}
H)7k(1,4,8,11-tetramethyl-1,4,8,11-tetraazacylcotetradecane), NN, N' N-HEZHE-1 4-dddjopl
(N,N,N',N'-tetramethyl-1,4-phenylenediamine), N, NN N-"HEgHE-1,3-ddalc]obd (N, N,N',N' -
tetramethyl-1,3-phenylenediamine), 1,4-8]Z(t]jddo}u]x=)wAl(1,4-bis(diphenylamino)benzene), 4,4'-E2]
WA~ (1-we a2 d) (4,4 A ALY (hexamine), S EE (altretamine) 2 EF o dRolwl
(polyethyleneimine) ol Al A& &= st o] & = low, 7P utgAstAl= NV N N N e o 2=l
Ego}dl(N,N,N',N',N' "-pentamethyldiethylenetriamine) & < Sit}.

oA FA A, 32} o}l AlFe] GFAE X3t Al 1 & S FRE 5 AFHA Fon, odF &
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o] &, e (methanol), ©ol€2(ethanol), ZEFZ(propanol), HE-2(butanol), o|AZTZHS
(isopropanol), o|golA|Ho]E (ethyl acetate), ©}HlE(acetone), EZZX 5 (chloroform), HEZSIO|EZ5F
(tetrahydrofuran), twlEAZAlo]= (dimethyl sulfoxide), UlWEXE g o] E (dimethyl phthalate), Tlol€
regolE(diethyl phthalate), FelZghg| o] E (dibutyl phthalate), g X Eofnlo] =
(dimethylformamide), MNm&-2-3]% 2] (Mmethyl-2-pyrrolidone), oFA|E#t=(acetophenone) = o}AlEr}o]
Ed(acetonitrile)® TAE oA Aded st olds& AR ¢ Adrk. 3xF oWl AFe] WA}
NN N' N' N '-getm ) DA Eg]o}bal (N, N,N',N',N' ~pentamethyldiethylenetriamine)$l 745, wl&23 A
1§99 & frdzegolEd & gltt.

2 Gehol= ARl AL Wi
[e)

Qo) BFAE AU Gelol=/E o) o% EFE
o O_L:] =

= S 7E]
Ao wrsste] slwE Feje] FHAZ LolshA 4T 5 Uk,
37) k7 Sefol= Alde] whekdl= Babgke] 50 ~ 1,000,000 g mol | Mele] A 4 ik

A7 g dglelm Alde wEkAE 1,2-tFZZo||eH(1,2-dichloroethane), 1,3-fFzZ2XZ23(1,3-
dichloropropane), 1,3-T]B 2% 23 (1, 3-dibromopropane), 1,4-T]E&=2Z2%¥H(1,4-dichlorobutane), 1,4-T]
B2 2 Re (1, 4-dibromobutane), 1,4-t]o}o] @ = ¥-¥k(1,4-diiodobutane), 1,6-tZF =223 2(1,6-
dichlorohexane), 1,2-B|A&(BEZ2de)wlzl(1,2-bis(bromomethyl)benzene), 1,3-H]Z=(HZZde)ulAl(1,3-
bis(bromomethyl)benzene), 1,4-H]2~(B 22 HE)lAl(1,4-bis(bromomethyl)benzene), 1,3,5-Ez](H 2R
e)wlA(1,3,5-tris(bromomethyl)benzene), 2,6-H]2~ (B 2R w|E)}Zekdl(2,6-bis(bromomethyl)naphthalene)
2 1,4-9]24(1,2-t) B2 R el A (1,4-bis(1,2-dibromoethyl )benzene) oA AEl®E 3} o]Ad 4 glon,
71 vt A S A= 1,3,5-Eg A (B2 2 HE)HA(1,3,5-tris(bromomethyl)benzene)d 4= it}.

d FA oA, 4 SEtol= AFY dFAE 2FetE Al 2 &N §u] FRHE 5E3] AEHA gon, o
& 59 I 2F(rhexane), FEH(pentane), Ale]EZ N AF(cyclohexane), FEH(heptane), S E(octane), Uzt
(decane), X=dZF(dodecane), AFA3}etA(tetrachloromethane), WIAl(benzene), AF#(xylene), EF<I
(toluene), ZFZZ¥E(chloroform), HEZslo|=2F & (tetrahydrofuran), NWE-2-3Z2]= (Mmethyl-2-
pyrrolidone), o} 4| & 9| +=(acet ophenone) , ol EL}o] EE (acetonitrile), g g2 ghg o] E (dimethyl
phthalate), Tlol€ X &g o]E(diethyl phthalate), TJHF-E>X&zo]E(dibutyl phthalate), TjHE}EEo}lv}o]
= (dimethylformamide) 2 o}o] A3} e}¥ (isoparaffin) o2 FAE oA HEl® sl o] A4S AH&3 4= r}.
o7 Fefol= AEY THHA U 1,3,5-EFA(BEZEWE ) HAR] A9, ulgEAg A 2 g9 §uiEE -4t
d 4 AT,

A FAdA, AVTE A, A 1 N gule} A 2 SN Ewo EFS FTUIANZA A, AEZo] oA
AAA ol AlF SxE P vhet 53bA Bevts Az 4 Ao

Boatmge walk oA AXA; 2 A7) oA AAAY 3 W, g W e 7)E Uil 349 Auss
2stetar, 7] AeEe Wzl S-S (Menshutkin polymerization) & &3ll, thad AR A ol FAHE A
e ARA 71F Wil Ae 39 FEE e Jtud 43 GEE 28R v B3k BEuks A
o},

Hodbgo] whE wha 2eby BEul [dedl ulyk Babdgo] Az o] g8 AxE ¢ vk, B 2o uE
ok 2oy Rjuhe =2 o] HEm dW o ue A A IS JhA 5o FAE ASS UEUHA, ve
7174 EREE 714 71A 2SS e ordAdS drd = Qo

W odbo] wheh Eak) Ea]uhd didh 82 ] dheh B3 Bty Az Wyl deEd Wes FUsH
g3k = Q.

d FEAA, 2 Ay mE gy AAAE A5 HE gF3d AXALE Aok A7) A543 AP s
A7) bt
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oy wg, A58 AdE g AAAE ETgee Srel £AuE g 23 Rewe g
olgd wpEp Bl Eeue v AAAE s Adsts @AE £des Ax WyeR Axd
3| A S 3 u

Ag XA

(D) 934 AAA: FAFHoRE Az o3 ZToled(polyethylene) AAAE AFESIATE. F2E FAF
st 9 pm FA(EW 7] A7) <100 nm, 7]&%E 51%)¢ Zdgd AAAe 20 pm FA(EH 713 =7
<100 nm, 7]F% 47%)2 EolEd A AE FH]|SF3ITE.

Uelglen, Zglddd X A= &, FHe Fx27}
£ 7Hz.

(2) 53 Agg B4 AXAY 53 78 AR e dd TS (ethylene vinyl alcohol)S AF&3}aL,
43 29 EES Ho]7] 9% SuR e olo]AX 23S (isopropanol ) & AME-8F3ITH

x
=
o
e
4
BNl

FArE, RAFRAE S FAAEI

(3) g AxE AT A7l Toke GFFA B vl AR 4ol o Evfel =ob Sl whEA 1k
TSR ANTES &8t AMgE &R tvg g o] E(dimethyl phthalate), n-34F(n-hexane)

H
agar oo ¥gEE 3z ofdl A A= N NN N N -HepWEdodAME g ol (N, NN N N -
pentamethyldiethylenetriamine), € Tdol= Ad ©wEAZE 1,3,5-Ef2(B=zRdE)wlAl(1,3,5-
tris(bromomethyl)benzene)S AF-&3}3 T},

(4) Hlale] 1 2 2
wrel AgfaAle] Zirfon® Helwhe Zw|akgith.
u

Hlae] 12 48 thad =
2] 2e] FumatechAte] FAA-3-50 &89S &=H|38l3it).

Hlald 28 AFg Y%

A

Azd 1. AAd 19 AAA A=
371 (1) SAE AA AAl 19 AAAE #| x5}

(1) &84 AAAS A3 A @A

ATt

AL DL G o] 42 2% (isopropanol) 3} Fo] FA w2 £ oo 05 g L9 FER &0
T C g ksl w9 F, 25 ° (A A Az m FAER 7% 27) <100 mn, 71FE 51
o] Zajoeladl AAAZ 247 B FAANAT. 9H B, Fo fujS A A7) Yste] B o] &5t AH
3 5, 90 ° C LEAA IAZF B AFRAHT).

L
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=

=
X0
e

1

100 g L =

1,3,5-E¢]

T

20 um FA(EH 71F A7] <100 nm, 7] F=
o

Svifel

=

=

E

1 AAZ

°

elo]

2o el 2= A
fuerd
g2 Ay

3E
=

[e)

=

1

Azl A

& O34 AAA Bl AdeFe A 9A

Ald 12

]

A
=

12145 AW

ARFTEEEE ol &

AAd 29 AAA A=
AAd 39 29 Ax

Edl
3k %

|

1=33

7] Az 19 w

3

&
3

D NNN NN -Heprd o gl E g oy

Az 2,
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(2) "<
oA Al

A
2)

[0086]
[0087]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]

e.# 5 ML o oF T M "
0 e @ . Ko N
~ ! o <
,m ‘mﬂ o#a H‘mﬁf MwO ZO AT X
: — 0l e ™ R oy o =
5 P H oxe. m 2 P
< = = N mm ko %ﬁ | =
M =) - S Pyl £ :
< " N BE H
o ™ A= ol M do o V M oA
PO o S I = T8 R
Mo = T %0 SoWOR o X X —
® & @ A MR ® - g -
®oa 3 woom kg T = < -
O.f 0 o - QE ﬂL —_—
T & o T T oo o e T W = =2 i
T Mo M 03 " = A9 S | = X
X X o~ B iy ™ ey
B M oo X S ow ™ w |
° o HL X N —~ = - OE Et
o oy xR B o5 o y
N T = or By ojp N
- — (o) — QE AT ~ N MM El S.L
Hoe X R = X & T “ —
S b R @m CI N ﬁﬁ 1x_w —~ 70 i‘_ ~
e X Bom X XE A 5
— &) X _ie ZT —_ =
= i ) ™
< oo c3 Fo o oy o =}
oo B o4 RE e B E .
e ~ T B o = (o S
o - o o b Moo M ™
< g K D oows BT &) e i
B M‘dﬁ ‘,A| ” ~ \m._u ) umo g
| i) — En% ™ o o or mr AT — — o =]
5 & X o - ooRr A = =
OME ‘WD o i X 1Am_| HT_ v _XL L M i o
—_— 3 — — EOr—
T N % R g XN g w T =
o T o7 AT o T X T
o) oo = e i BTy ﬁ o ! -
o o< " o9 = Mm g 2 5 4 G o & -
. 0
T " i T < F 0 ™ o
R EC Wy m R B 5 = W N
oL B oms F e 4T A c)
~ o W oo r gl ®EN = =
F o w = TN EE o
T o4 F R S G R =5 e
@ W 5y BRT TR & T D -
r ﬂﬂ = T xg ¥R Fux T -
w4k ® = o N " o = s
X ooy BN T B ol ot
o X oau oo g ome g R —-® i
PR — XK w5 & o — o) . K &5 W o
T g ) Iy 9D R o ;N %
- — JALS o — ‘AIUM — ~o ! N JALl o X —
o w4 =5 X Sl < -
i T OE T T % G T
. mox HOE T W BN 9 -
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E 4ol BT &gl bk Pol, ¥ wmel AAe] 2 ¥ 39 AXA E wevhe, 48 oEy Peu
(Zirfon)el Hlaldl 1 2 28 md%T Houh(FAA-3-50)¢] B]nLo] 20 M]3} H=& 7AY HESE A AL &
olt. o] AuE e A XA F& o F suow @ uhuh BibA Beug 5 Alsgld] 483
A, B2 7AA AR 3 X4 kA S R 4 o], oA A AlAH 89 JhEsi)

A 6. ALT 54

AAle] 1 WA 3 &L Hud 1 % 29 AH5S AR uE ALS A5 HUsksitt.
FARoZ, MeHA 20 en' B 23 AAL(200 kef) S AAFA SAFEA A5 FrFE S 9= load cell
S o] &3l FAHIF o, AdrE 1M (FE 2U: B9 54 27), 6 M (FE tad 29 =

) A8 E g9 80 ° (2 ALgEgth. A= &uﬂi A=S o)y YA (Raney nickel)S, Akzt=e

U

mLoﬁi
8o ¥ W

A LB, YAE(110 ppi) EAHA
v, AAE AQde] IAE YA FEde HE3u. WA, AAd 33 vlald 29|
el CColA FAG AlAE FE A TS BT, o7|A, Hluld] 2= E3}shH

>
el
ot
i)
~~
N
<
@
=
@
a9
o
Q
=
o
™
FJ
Sl
=
o
>
o
@
~—
nllo
>~
-
ofo
ol
e
k&
Lo

(nickel)-d JdolF
= AA AR ARSI L
&, 1M A3 4F &

80
P o] wol 80 7 C Fxdol A ZallEo], Hlad] 29 AT 60 ° CAlAM FAGA M, HArjd 32 2=z 80
T C E2RCAA FA8 AL, 2 AdE = 50l YERSIT

= 5ol gl S s Wbk o], AAld] 32 mlale] 29} FUT AFLmM FARE AGHE g
Bk, ®=3k, 80 ° CollA Ealjw = wlate] 29} el AAld 32 80 ° CollA F5o] 7beatalal, B whe 2

3l 3
Z(60 7 C)olM el mlaie] 29k fARSE o] e ads vEbd 4 dldn

M =abshdE 8o 80 © Colld sl Al=s & A, Ao vl
5 Hpel o], AAle] 1 WA 3]

6 2l =
e Hol= AL IAF & e, o= A 1 WA 3
o

A el s e Al A48 A,

stap =ty #2)ot
BEE Ay gZH A%

o CHEA RIXIA

AYE YT
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k1
N2
%]

24

2 Al ZE2 OH
+HIJ-_||-0“2(60°C) 1MT|—ﬂ'EE 'g—l
—e— AAJ0] 3 (80 °C)

Voltage [V]

1.4 1 1 L L
0.0 0.5 1.0 1.5 2.0 2.5

Current density [A/cm?]

EH6
24
T 6 M SM3HZE 89 80 °C
—a— HA0f 4
22 F | s MA]2

Voltage [V]

1.4 L 1 1 1

0.0 0.5 1.0 15 2.0 25
Current density [A/lcm?]
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k1

Voltage [V]

22|

14

= H|moj 1 6 M Ak5zt

—e— HA|0] 3

0.0

0.5 1.0 15
Current density [A/cm?]

2.0
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