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Fig.1 Molecules used in the present study.



Theories and Applications of Chem. Eng., 2012, Vol. 18, No. 71 985

MC =4 Fx= W2 o] 46.5em™¢) A& 110 fra] 24 29 Eﬂ Fo=
‘:(sh1e1d)3}c}i L (trough)oll &&to] olstes silrt. =2 A=

Fol AAst. ARATY FHe AYs Im= 813, polyamic acid @EAE
‘}Ftﬂ ol AAAAI Y 1083F BRG] &ulE $EAL 5 Al o] (barrier)E 40
mn/min®] L2 4= W FHAA W9 AFE S

s

3. 23 9 33z

1 22 A 93 W] o W9 A7
Polyamic acid& AF&3ste] Fmol Lu& A3 = Hglo&
(DR ZAIH = Ak QU7F 5 A= 1ol /7154, o]
of AEHH4].

o] 7] A

o 0 AT FHE, D F71Y HRAEE, d 0 SE 5

A= WA @, 0 He A9, N polyamic acid ©@rExre] Bxp A g, 0 B2

FEAE BelE 2 Aol

T3k polyamic acid TEAEFS] o] Fol A SFH S 7hstW wheo] AEjet Fx7F WSHA H

= o] w, AF A=y FAS 1+ %X}Z} A dErE Med off 99 d{E &
= )

2 w6, 9N 5 2s Sehe] sE WMe] AR /= 4 (2)9F 25,
d

™

o7l Al 1 e BExpe] wjdk Are)s} wsbsle], AZabe] A wbak AE 7 W3}
aL

2w g2 Afola, Al 2 @2 A5 del EAshE wAbTt ‘ﬂi‘r%‘ W s2= AR
olm, Al 3 &2 e AW HAHrh Wstd W sE= dFEA WY ARE A2E
A *‘(2)011* B, wEo] pEel o3k A defo] Wslhs FAY & e delm

. A

2 A% A9 AR A7)E M} o] Aol wE W] F988 & 5 k.
Polyamic acidZ Wl A/MAA Hgo]E AZAAS o Exo dH WA sk &
A, WY AR 2 dabke] wst A3E Fig. 20 YEHATH Fig. 2004 2= nhs}
o] 300uLE X47H§E% w12 R 23} 45 s s A5 A AR vASs o
Bl Zlolt}. Fig. 2(a)& EW, 122 Ao df WAL ()99 260A°5-E (c)%
Q_lj?_]_ 50A°7 H7HA EAIAT. dFol A AFEHAS o W dAFE HL’EEOW %
gkom, ok 150A% H-oll A W9 AFF LAty AlEkste] (b) g Hell 1Y 1OOA2°ﬂ
*1 2 437} bAEhgth, 3 kel Wale (h) 99l 100A° l"i*ELoﬂ*ﬂ % T A

A<

o, Atk WMsk G wlg fAA Wyl vERgT. Fig. 2(b) 23F 459 A5
T A AF wHe] Ao W AR (DPAQ] oF 105A° Fto] WgEs =
T AL, ﬂ%@ BGols oF 93A% BolA Z A7 EbES B 5 At o F A
& A=d 45wl AF 4 ¥ A7 AR A Q) 90A% Hto A Tty AskEe]
Ws7E vebdth. Fig. 2(a)9F Fig. 2(b)E vuwstd 13 4 2;‘<}0Li/\] wWol A48 W 7
Age] A5 was) v 1AGEA W9 AR Ao 3AE 10047 FFel A et
A, xvsrel EAe nestH ':'“3?"“4 olell wlsl 2xkqt=e] A5 W AFo] A
WA= 90A% Ftel A vEhvba, Ewieke] WAL fAStth. whEbA] charge, WSIAF
SUoHshaste] A A B & o4 dlew, oS hSA AR

H-aggregation®o] &3t Ao & A= o]z},



Theories and Applications of Chem. Eng., 2012, Vol. 18, No. 71 986

b; 0, © |b) -Ialﬁ‘- N 9: [ —") (@ A
—_— 40_ - — - ™l
© 0 | 1 o 20F ]
S oot B ] 4
g 0L \‘*\ - = i }
O of —_— O o =
< 400¢ 1 & 490 -
= 200 J 1 = 200¢ J |
o or et @ oF ’< A ]
5 -200f F = 1 3 —200} \/ :
O _400f y : y

E E ]
g £ 20 o E 20 3
g & 10f 1 82 10f :
£z o €310 f
»n 3 1 ® g oF 3

= 1 I 1 ! 1 = 1 1

a -1 100 500 30 2 0 100 200 300

Area per molecule [A?] Area per molecule [A 2]
(a) 1st compression and expansion (b) 2nd compression and expansion

Fig. 2. A typical example of the displacement current measurement for polyamic
acid monolayer of 300 uL solution deposition on the water surface.
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Fig. 3. Displacement current measurement for compression and expasion of polyamic
acid monolayer of (a) AZ-NO, and (b) AZ-CN 600 pL solution deposition on the water

surface.
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