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A Study on the Displacement Current of Long Chain Alkylamines on the Water Surface
for Preparation of Functional Polyimide Films.
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ABSTRACT

Displacement current measuring technique has been applied on the study of monolayers
of functional polyimide containing azobenzene derivatives. The displacement current was
generated from monolayers on the water surface by monolayer compression and expansion.
Displacement current was generated when the area per molecule was about 70A% and 100
A2 Displacement currents were investigated in connection with monolayer of long chain
alkylamines. It was found that the maximum of displacement current appeared at the

molecular area just before the initial rise of surface pressure in

polyamic acid and long chain alkylamines.
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Fig.1 Schematic diagram of the experimental setup

used for the present study.

2. H7Hle] H=xE

£ A7 AMEE HME alkylamines& N-
octadecylpyridinium(°]3} ODPztx FH#t}),
N-nonadecylpyridinium(®l3} NDP2} 3J3it}),

HEm{Ee%

N-eicosylpyridinium(°}d} ESP2} Agcholn,
alkyl chain®] Zo|gt ti2A A3l ARg-38lY
. 1 FolAM ODPY AZe BWE tetra
hydrofuran(THF)& AF&39 piperidine®
chloride& Hhg-Al 7] AL,
methylene chloride®Z #&3ld N-octa
decanoylpiperidine® €U, °|2%H Fi
3t AE/EFVES A2A%Y A U2 sl
N-octadecylpyridinium& AzsQqen, &
alkylamines® fAIG Wy oz A3t AL
Th.  olAE MAF olfe dukzHez
precursor method2 LBY-& #|2t& o) 714 <
Bea AT 4P d2AEo)7] o).

a2la 71%4 polyimide LB®L precursor

octadecanoyl!

methodZ polyamic acid®] alkylamine salt&
TN AP, o|AL A M e F
A A2l 3l azobenzene groupg %=
polyimide LB RHETE.  Alkylamine A7}
£ 8§98 A mass flaskE AHEsle] B3
F%= 10mmol/L7} 5 =% alkylamine-benzene
< 348t 10mmol/LY £9-& TED. aln
Adel mass flaskell ©] RYE dFF ¥x
benzene< 713t Immol/Le £deo=
statt. W HFHoE EEZd Asls
polyamic acid®] €9 £4& A/ A
polyamic acid¥ 0.2mmol/L.e] &4
alkylamine9 0.2mmol/L2 £94& 1:2&8
EHAA wEC

H. &z ¢ 0F

1. X 7 oH gzl e we MR

A3 gZolflo|y} polyamic acidd AMgdld
FHo] Lg A 3 ugolE & Bsid
e 3 (DE BAEE A3 QU A% A3
1o f71=a, o] f7] Astske] ARAE B3h

Agdct.”

.S
Q=-Lm.-25> 0, (D



Vol. 15. No. 2(1998)

714

£ AE FHE

D 3719 vRAE

D AR A A A

DR AT B

o o] A9

. alkylamine ©¥A%e] #3} 9%
m, : B AFA BRE £3 G|t

Z S ™

3 A dZollo|y polyamic acid B2t
ok} oA <43-g sista 2o el F27}
WA g2 o] ), Y AFFH FPAF 1Y
BA AS der) W o ¥9 dFe 2=
A =Ho, 9% =28 B3l z2e ¥y AF
=4 (2% 2g?

1 40

dt
_ mzﬂ+ﬂ dm,+ ee,S do;
T d dt d at d dt

(2)
A7lol A Al 1 g Eake] W Adejr} Hsts
of, 3o} 2 Wk A¥ mot MY M &
2 AR, A 2 F& AF Lol EAZe B
Agt wzlg o 2 AR, A 3 & F
He] AW HYrt WY o 2 AF2A WA
9 AFE FEY F Ak A(2)0A EH, wlg
o] o] ojg A Meel e FAE F 3
£ goluz ZAF Wy AFY F7lE Not mS
AlZtol] wE W] H9gE ¢ F Uk
2y golwl g R AMAA welolE &
AZe o, F Fd gPoly giFrt 4
Cis, Cio B Cao% 600uLAMNNE o BA4e] A
S digh H¥UY, A9 AF F AdFY R
3l AFE Fig. 2(a), (b), (@) JeERAA
ODPE 600uL #A7/HE WY Fig. 2(a)€ HW
B e WAL 137A%RE 25A%71A) 43R
t} 13 &9 A4S BHd gFe] HS AFE
e W WAARE LA @skert of 110A%
BaoA W9 BEsF DA AlFE 100A°

754 geloln| =gt Aztel whE aige) Ao dolule) WSlAFol B8 A7 3

T T T T T T T T T

N
Y TR N S S

400: 3
2001 >}

Current [fA] Charge [pC]|
[@]
Iy

Sureface
pressure{mn/m)
N
(=]
™1 T T [T 17

[ W DO S WO S T S S O |

f I VOO WS YOUY [NURAE SEURN IVRY (DU UUNUN WU N PR HOT |

0 50 100
Area per molecule [A?]

150

Fig. 2(a)

Fig.2 A typical example of the displacement current
measurement for compression of alkylamine
monolayers on the water surface.
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Fig.2 A typical example of the displacement
current measurement for compression of

alkylamine monolayers on the water surface.
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Fig.2 A typical example of the displacement current
measurement for compression of alkylamine

monolavers on the water surface.
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Fig.3 Displacement current measurement for
compression of alkylamine monolayers on the
water surface.
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Fig.4 A typical example of the displacement current
measurement for compression and expansion of
N-nonadecylpyridinium monolayer on the water
surface.
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Fig.5 A typical example of the displacement current
measurement for compression and expansion of
polyamic acid containing p-nitroazobenzene
monolayer on the water surface.
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