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o} M| E1}-o] E H(acetonitrile), T] ™| € 32 €| o] E(dimethyl phthalate),
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[85] Hl o] 12 -8 thaA] B2 9hel Agfarlo] Zirfon® w2 92 58] 31 U
[86] Hlle] 282 A8 ¥ & B2 99l FumatechAM2] FAA-3-50 %] 912
TH sk

[87] Azd 1. Ao 19] A A A=

[88] sH71 (D) GAIE A AAd 19] A A A S A £33t

[89] (1) 34 AAA & 3L A8 @A

[90] o &l gl H] d &7 &5 o] A X 2 IE(isopropanol) I} = 0] F U3 -y 2
=3+ ﬂuﬂ o) 0.5gL19] F5 & 80°C €S 73t =9l T 25 °C7HA] 2 gl ok,
Azg gdof 9 um FA(FEH 718 A 7] <100 nm, 7] &5 51%)2] =&l &l
A A A E 244 ZF F b FA A Z T FA] &, o] B & A A ] ek =&
o] g-&ko] A& 3 5, 90 °C Q E-of A 1A 1F Fot AZA AT)

[91]

[92] Az 2. Ao 29] A A A=

[93] A7) Az 10 2 A Ao 12] Al Fo A ZE] e @ XX A& 20 um
FAEHE 713 271 <100 nm, 713 5% 47%) 9] Z ]l Edl A 2| A 2 H A g A
ol qll FAg W2l o2 Al 29] XX A& A 23S T

[94]

[95] Az 3. AAl o 39] F A=

[96] 7] Az 20 F7HE, 3171 ) BAIE A A A A4 39 e uE
A 8kl

[97] Q) A7 AUSHTEE o] &3 & AAA Aol AeFe 4 A

[98] QA Azt A3t Al E v Sl dd A XA e, A7l
AHF RS o] &sto] g o] wuhak e E-8 A kgl

[99] D) NNN,N.N-H e E T o e Eg]olrl & HuE sz et o] E & 100 ¢g
L= 59 2 23ty Eojo gl A A A& 1A A A A T

[100]  2) @A AAAE AW e 7] A& S 2 A 3] AAg T,
1,3,5-Ed] 2 2 2w eyl Al & n-3Ako] 2 g LR =591 g-lof] YA A 25
°Coll A 24 A ZF o WS A H T

[101]  3)¥k& 3 Fevhs 7] Tl P& 8 N& p-FAt o s A HstaL, 25 °Coll A

W Eot HERA A

[102] 4 " REGH S AES F71 7Fal REGA] 7] 7] fste], 70 °C Lo A 5+
&t HEG A A T

[103]  5)°ol%, 1M FAtsk R Gdlol 1A 7F o] HAIA|A, Hh-& T AA]
HREF o2 (Br)g 4ol 2 (OH) 2. & 1l $HA| 7]

[104]

[105] Ao 1 AAA/EE 2d A-F

[106] 771 Azl 2004 ﬂ]l £l *EW 041 29] A A A 2] THE FAPHAA AR E &
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[128]

[129]

[130]
[131]
[132]

[133]

[134]

[135]

SA4E 7 AA g 8] 3% 400 HERR AT

[3£4]
2 Al of 2 2 AT 4] 3 IETAC | H 3l o] 2
(F7 20 um | (2 S35 (Zirfon (FAA-3-50
A X A)) g g g
%l & (MPa) 628 593 62 25
©1 %7} 5 (MPa) 141 145 23 10
A X (%) 137 143 62 119
404 g1k 4= 9l= vle) o], Bk o] A Ao 2 I 39 XX A =
e e S oA W] W (Zirfon)Q Bl alel] 1 H S-S 1E S
T2 THFAA-3-50)%1 vl ala] 20 H| &l =2 7| A A HEE AW AL L 5 A
o] A1} & & Zgjod @ A A A =& o] F y|gto g 3 uhu} B3 Fo)ahe
TR Al 22" Agat Hg- & U AA AR A X kA S &R
T 20o], QFA- A Q1 A & A] 228l &-8o] 7}FElt)
Add 6. A3 A
AATe] 1 WA 3 E vl ala] 1 2 29 AFE HFol e HALE HA4 8

H7Fek v

:erﬂ Ao &2 Hb-E A 20 cm?E 2EaL AA $H200 kghS DA 8HA Fr-<] sHA A
35& W7He U+ load cell & ©]-&5fo 223%21311], AAAZE= 1M (T8
g S5A 230), 6 M (8 thaAd Fe 54 23) kst E 89
E AE T A= Sl E gl =& ¥ o] Y (Raney nickel) <,

Y Z (nickel)- & F0]F 9248} = (layered double hydroxide)<

o}, &, YA E(110 ppi) EAHA & 417(] ]Xﬂi/\}%o}%gtﬂ,
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T4

[d7-3 1] w771 53-8 (Menshutkin polymerization)-S- 53l T4 X A] A /-0l
= v AAA S 7] el ZhalE 4xF bR E R A A e e
A= GAE 3ot Aok 8 e oA We v
Az .

a2l A 1l olA,
thg A XX A = 2 o & @l (polyethylene), 3= 2] 322 & (polypropylene),
Z2 v el (polymethylpentene) =2 ®l-1(polybutene-1), & 2] =& &
o 2} 2~ & ¥ (polyolefin elastomer), = 2] ©] A4 #l(polyisobutylene),
o &l sz g el a1 J_T(ethylene propylene rubber), = 2] A2 = (polysulfone),
Z g o} Al & dl(polyacetylene), & 2 of-o] &-7-E #ll(polyisobutylene),
= g]8]d & Z 2} o] =(polyvinylchloride), El| 3= £ (polytetrafluoroethylene),
=2 9| d #l A 3} o] = (polyphenylene sulfide),

#-¢] ol 7 E 21 E ¥ (polyacrylonitrile), = 2] o] B] 24 & (polyethersulfone),

2] 2~ & d(polystyrene), Z ] 1 € 4 5 4H(polydimethylsiloxane),
=9 Hld & F 2} o] = (polyvinylfluoride), ol & &l 8] d ¢+ 5 &-(ethylene vinyl
alcohol), 3= 2] H] d & 3 E-(polyvinyl alcohol),
= ¢] Wl X 1] T} 2 (polybenzimidazole),
2] 8] d 3] & 2] =(polyvinylpyrrolidone),
=2 of) ¥l Z o] 1] = (polyetherimide), = 2] ¥] d 2] ¢l
= 2 &}o] = (polyvinylidene fluoride) 2
2] o) el 2 9] 5| 2 7| = (polyetheretherketone) = - ¥
shuf o] ko] AL g EetehE, el A8 vk 53 A
J_?L‘tq nlg] ;(ﬂ Z tﬂ—lﬂq‘

97831 Al 18l dofA,
7Rl 4xp bR AL AEEE A skr] A, 3] v
AAAE A3 Al stis dAE E5tehis dzelel 8§ why
J}lﬁ]—xﬂ '7*11] Fﬂ-/] Zﬂ.ll_ Hcl—lﬂtq]

[d-84] A 38l oA,
g3 A A A o] A3} A 2] = k= vHplasma), WA -2 (atomic
layer deposition), E}fi}7 1% % ZH(chemical vapor deposition), 771 & ¥,
FrlE 28 = 38 A3 A 5 sh ol e w8 e =, gl
T8 -8 wbey 5ok Wl ko] Al .

(713 5] Al 47}ol oA,

AA A ] =3t A= /7= 2% A gola

FH-& 28] d &5 £ (polyvinyl alcohol),

H] ' ¢k 57 2-(ethylene vinyl alcohol), & ] & 3} ¥l (polydopamine),

|

i

O

oL

[e)
7
E]
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oM oXx
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<] o} = H 2H(polyacrylic acid), = 2] W B} = 2 4H(polymethacrylic acid),
=gl ol & A =2} o] F(polyethylene glycol),

Z¢] Z 2 F gl =2} o] F(polypropylene glycol),

= 7] ol H| 2 o] v] == (polyetherimide), ¥F! Ak(tannic acid),

2] 8] d o} ¥l (polyvinyl amine), 35 & (4-2~E A £ 2H)(poly(4-styrene
sulfonic acid)), 2] (8] d A 34 +H)(poly(vinylsulfonic acid)),

=g ol & #ll o] ¥l (polyethylenimine), & 2] ©}'d §1 (polyaniline),

= ¢] Wl X 1] T} 2 (polybenzimidazole),

=94 d ) & 2] = (polyvinylpyrrolidone) 2 A& 2 @ 2x(cellulose) 7l

g&e6l A

F/18 1Y Aels H/1ES 299 e 2YH §7/182 shushs
WAE Eeshs Aol SAHE v B el el Az why

[Pd-1% 7] A 13}el] 2hof A,
A7) 7] T HbE-2 AW F 3, 2 X 28l (dip coating) W,
3] A 1 ¥ (spin coating) W, T4 H(layer-by-layer)'H, & 5+ ¥ (slot

coating)'H "= WAL ¥l (spray coating)'H & 2 $23 ¥ = ekl

el g Hh 3k el ebe] Al Wy,
7% 8] Al 18] 9lofA,
A7) AEEE v A #| A Aol 3x} of vl AlD o] A E Eesh= Al 1
Sy} o7l Safol = A G ] WA S Egheli= Al 2 -80S ghA =
Lxsta, A7 Al 1 & E A 2GR dEAE (P FRNESE S8
HAAE = AN el e g wb kA e el Az
[7d % 9] Al 88tel 9lofA,
3z} o} "l A

24
778 101 Al 83l ofA,
3zf ob vl Al o] A = NNN N-H Egt v e AT o} RN, NN, N’
-tetramethylmethylenediamine), N,N,N',N'- ]| E 2} v & of] &l gl t] o} vl (
N,N,N',N'-tetramethylethylenediamine), NN, N, N',N"
-H e & o] ol € &l E 2] o} RI(N,N,N',N',N"-pentamethyldicthylenetriamine),
1,1,4,7,10,10- ) A} w & E 2] of) Z &l ¥])| E g}o} "l (1,1.4,7,10, 10-hexamethyltriet
hylenetetramine), £ 2] 2-(2-(H] #| € o} 1] i) & yol 7l
(tris[2-(dimethylamino)ethyl]amine),
E 2] (] v & o} 1] ) ] ¥H(tris(dimethylamino)methane),
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[7d -8 11]

[7d -8} 12]

H E g} 'l -1,3-t] o} 1] = 3% 7 Fh(tetramethyl-1,3-diaminopropane), N,N,N',N'
-H E g g -1 4-F§HE] o} RI(N,N,N', N -tetramethyl- 1,4-butanediamine),
N,NN'N-H| Eg}u El-1,6- 3 A} v & &l Y] o} TI(N,N,N', N-tetramethyl-1,6-hexa
methylenediamine), 1,4-t] W €l 2] 3] 2} %1 (1,4-dimethylpiperazine),
1,4,7-E2] v €-1,4,7-E g| o} A} A} o] £ 2 =14 (1,4,7-trimethyl-1,4,7-triazacycl
ononane),
1,4.8,11-F| Ec}u ©l-1,4.8,11-H Eg}ol A AL o] S 2 H E b vl 7H(1,4,8,11-tetr
amethyl-1,4,8,11-tetraazacylcotetradecane), N,N,N' N’
-Hl| E gpu E-1 49 d # ] o} RI(N,N,N', N -tetramethyl-1,4-phenylenediamine)
, NNN,N-H EgtuE-1,3-5d gl o] o} F1(N,N, N, N"-
tetramethyl-1,3-phenylenediamine),
1,4-8] 2~ (t] 3 d o} 1] =)Wl % (1,4-bis(diphenylamino)benzene),

4.4-E v & dn] 2~ 1-w E 9 7 2] ©)(4,4” F AL (hexamine),
< E g Bl (altretamine) 2 35 2] ol € &l o] ¥l (polyethyleneimine) ©l| 4|
MELE] = Bt o] 49, Shetel ol ol et A el vl A%

u]—qﬂj

Al 83l Jlof A,

A 1 gAel gu= &, W ¥-E-(methanol), ol ¥F-&-(ethanol),

32 2 -E-(propanol), - EH-E-(butanol), ©] 43 2 ZF-5-(isopropanol),

o] & o] A E]| o] E (ethyl acetate), ©} A = (acetone), F = = 3 5(chloroform),
]| E 2} 3} o] == & 5% P(tetrahydrofuran), U] | €l A & A} o] == (dimethyl
sulfoxide), ©] ™ &l 32 & 2| o] E (dimethyl phthalate),

] ol &l 32 gk ¢ o] E(diethyl phthalate), T] -8 32 € 2] o] E(dibutyl phthalate),
t] v &l 3 5o} r}o] = (dimethylformamide), N-H €l -2-3] & 2] =N
-methyl-2-pyrrolidone), ©}Al| & 3] ¥=(acetophenone) 2

o} Al E v} o] E H (acetonitrile) & T-A H ol A A ElE S} o] A&
AbgsheE, dzbelel g ube ek A el ko] Az iy

A 8kl o] A,

o7 shetol = A D o] kA= 1,2-v] 2 2 & o] Bk(1,2-dichloroethane),
1,3-t] & 2 & 3 & 3(1,3-dichloropropane),

1,3-t] B 2 ¥ 3 2 3k(1,3-dibromopropane),

1,4-t] 2 & & 5-¥k(1,4-dichlorobutane),

1,4-t] B & 5 2-¥k(1,4-dibromobutane),

1,4-t]o}o] @ 5 H-¥H(1,4-diiodobutane),

1,6-t] & & 2 3 Ak(1,6-dichlorohexane),

1,2-8] 2~ (H 2 2 v eyl 4l (1,2-bis(bromomethyl)benzene),

1,3-8] (B 2 2 o 2yl 4l (1,3-bis(bromomethyl)benzene),

1,4-8] 2~(H 2 2 v &yl 4 (1,4-bis(bromomethyl)benzene),
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[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

(7478 17]

[7d7-8F 18]

1,3,5-E 8] (B 2 2o 2 )ydl 4l (1,3,5-tris(bromomethyl)benzene),
2,6-H| (B2 2| E)WE%LFLQ 6-bis(bromomethyl)naphthalene) 2
1,4-8] 22(1,2-t] B 2 2of &l ywll 4 (1,4-bis(1,2-dibromoethyl)benzene)l] 4]

EHEE] ‘8]»14— ]/\]-?l, ol 71 a]-?l 3,175‘ ¢H_Q. tﬂ-tﬂ- Jg_llﬁ]— ] F/]Fﬂ-/] ;(ﬂ thl
A 88}tel oA,
A 2 gAeol gl = n-8 k- hexane) # ¥H(pentane),

Aol =2 & ’&(cyclohexane) | E}(heptane), < ¥H(octane), B ZF(decane),

%=t Zk(dodecane), /\} A 3} €k A (tetrachloromethane), ¥l A1l (benzene),

2} @l (xylene), & F <l (toluene), & 2 2 ¥ & (chloroform),

HEdgsto| =25 E‘r(tetrahydrofuran) N-W € -2-9) F 2] =(N
-methyl-2-pyrrolidone), ©}Al| & 3] ¥=(acetophenone),

o} M| E1}-o] E H(acetonitrile), T] ¥ € 32 €| o] E(dimethyl phthalate),

T} ol &l 32 &k ¢ o] E(diethyl phthalate), T -8 32 €| ©] E(dibutyl phthalate)
] v & 3 & o} o] = (dimethylformamide) 2

o} o] A~ 3} 2} (isoparaffin) & 2 -4 ¥ w-oll A A Bl
ohzhelel sl g ke gtk A) del k] Al

sht ol gel,

)

gl
H
=N

A A A A =

A7l Tk A A A ] §HE A, S W e ] el HAE
ABEE Egsta,

7] A S-& w71 53 HE-S-(Menshutkin polymerization)& 53,
A XA A el @A ¥ A, v AAA 7S el Al sl "
HE & Z2h= 7 s 420 G LA ekl e -8 ubat 3
el R

A 1430l A,

371 A A A A= g A2 v d AAA D kel
T8 & wb ey Sk A W

g3 A AAE A3 A ek GAE 2Edsts el A8
Hheh 5 3RA) Hd vhe A& .

A 1680l A A,

371 BE A A A A= &2 & el F(polyolefin)ol i, 7] X173} A o] =
)28 Aol o & @l 8] d &5 2-(ethylene vinyl alcohol)S ZH A 7] =
A1 ehzhehel =1 &l-§ wha) J5hA) deluke] Az .

Al 163l whe) 253k A2l ofa3Ad AXAE E3hshis gzl
T8 & wb ey Sk A W
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