J. of Korean OQil Chemists” Soc..
Vol. 17. No. 4. December, 2000. 226~232

Polyamic Acid QZo}¥l 9] BFol-E2AT Azo] B8 AT
A - 984

BLFHN L ALY A AT F
(2000 99 149 4, 2000 109 159 )

A Study on the Preparation of Polyamic Acid Alkylamine Salt
Langmuir-Blodgett Films

Soon-Wook Jeong - Hyun-Sung Lim

School of Advanced Matenals & Systems Engineering,
Kum-oh National University of Technology, kumi, kyungbuk 730-701
(Received, September 14, 2000 . Accepted October 15, 2000)

Abstract : Polyimide is a well-known organic dielectric material, which has not only high chemical
and thermal stability but also good electrical insulating and mechanical properties. In this research, we
have synthesized a polyamic acid(PAA), which is a precursor of the polyimide. To obtain the optimum
conditions of polyamic acid alkylamine salt(PAAS) Langmuir-Blodgett(LB) film deposition, the #7-A
isotherms were examined by varying subphase temperature, barrier moving speed and spreading amount
of solution. Film formation was verified by measuring transfer ratio, absorption of UV/vis spectra and

scanning electron microscope(SEM) images.

1L.ME

o A B Hojd 45E T X
A3 vpola2 ARLAE W] Hs) hY
HoZ dE AL ow, AYArsle o)
g 88 slicn techndogy®] 715& ¥4 F7hst
T AAY 228 HEE] 8 e x=8E 712
ol Utk EF F7E 24 uAsts}t xH A3}
of 2 gAIFe] AAHI o] °]& FEY A=
s 718 LA E d77 SueFes
% AL /A HAHL-B] 53] £ AdEe
2 @7 T oY e ¥AEe] 7He If 7
FEO da Az tutol AR ol gEE e AT
ge Badaggolete M2 & Az SEEok
g E=YARAZM] o2 Aze zpzhe] Bavh
shte) Alojdel2 28 £ 7] WEd A
71§ Fole de W F83kz Azded 2
Huh olel @ axg JNEEr] HsiMe Zupd A
2 7)go] A ojot apm, 715 L /M BAA
2A22E A7) fsjMe FARGE A8l o
3 71z2A EEH A4S dohlie Aol F83
o f71 2aeg AAste e o8 7HA7t

glom 1 oA Langmuir-Blodgett(LB)¥ & 4
Ao FHAGE o83 Aoz AF FAY F
F vz oAzt XA AA E9 Aol
Ao uhg AT = UL By o, vy 7t
a3t Agrleg 29 blg, $3 2 B
A5G 5o B AHE I8 F o Aol
AtH5-6]. 28y} §7) AAA BHE 0|48 A
Fzle] LBute) 739 71AH, 93 EAo) i &
8t7] &l ol sjF3ty] s HZ 1EA EF
o] LBu 7t &3] AxHx o 53, 754
FER} EZ9Q poyimide(PI)e] 7S #Hold €3,
3}ha AN S AR AL B ol A F
B4 A7) 294 2 #3 EAo] 43
Ax FHoly daj Azl HAAEZ FE
3 &5 ATH7-8L.

E dFdM s LBHE ©|&3td pyromellitic
dianhydride(PMDA ) -benzidine] Pl §7]%u}utg
A za7] sl ¢4 Pl AR polyamic
add(PAA)E A 3stE, PAAY ¥E7lg =@
polyamic acid akylamine ¥( PAAS)®] LB% A%
o Wad FHF w3y xAFY o2XH Az
PAAS LB2e] =& i & 13tz 3|t

- 9226 -



2.4

LBEte] Aol NIMA technologyAe] 611D/2B
LB trough$ AME & E, subphase2 ARG 2&EF
= MiliporeAte] Mili-Q reagent water system& ©]
f£3td AzsAh =3 71F A He|= Nippon
Laser & Electronics Lab.2} UV-0s Cleanerg AHS-
313, PAAS B4 EAee PERKIN ELMER
AL] Paragon-1000 FT-IR spectrometer® AHE-3}1
o, Langmuir(L)2e] £z} A5& 837 Hlsh
Nanofilm Technologie GmbHA}2] Brewster Angle

(o] o]
|
@) PMDA

Nz gas
2713 K

N.N-dimethyl-n-hexadecylamine

REM{LEAE

thA] DMAc 4g€ ¢ #H7bsld PAAE ¥4
t}. o9} o] YA H PAAS T HHEE DMACE
2u)2 AJ-(04g/dl) ko] 30°CoA] Ubbelohde Hx
AZ 2A38¥ch 28l 49EEA PAASEY
(10°M)& DMAc-benzene(1:1v/v)-& &2 AH§
3o PAAE ¥ (10°M)3# N,N-dimethyl-n-
hexadecylamine§9% (10°M) & ztz} Ev¥|§ ¥
subphaseo] #4tsl7] A PAASNF} NN-
dimethyl-n-hexadecylamine- 894 & 1:22 &§sto
A28tk Scheme o] A9E3Q PAASY &
A A4e YR o, Fig. 1o PAASY ¥}

]

C,
e+ OO

[l It

o] (o]

(b) Benzidine

m
12

J

;
L

293 K g Fo°
o'fl O 'rl Jn
HC—N-ChHp ch-qt—cl-b
(CFb)1scH3 (CH)15CHs
) PAAS
Scheme |

Microscope(BAM) & ARS8t th. LBRe]| 3 4
BE s A% Uv/vise §3E FAde
ATI UNICAMALS] UV2-300 spectrometer& AHg-3F
A%, LB ¥HAEHE ¥A3l7) 98 HITACHIA
9] S-2400 Scanning Electron Microscope(SEM) & A}
L3

Table 101 & AN AHEE A|FES
Wik

e}

2.1, MojE3e| 4

Polyimide®] A7 PAAE A3 H8 2
A 28)7] £o)A benzdine 0552(0003mol)2 NN-
dimethylacetamide(DMAc) 7goll £8jA1Z1 ¥ 0Cell
] PMDA 0654g(0003mol)& 234 AHrtsigon,

FZE YR

Table 1. Reagents

Reagents | Grades| Supplier
N,N-dxmethylacet—. | Sigma-Aldrich
amide | HPLC | "Chemical Co.

|
Benzene . HPLC | Merck Co.
| |
N,N-dimethyl-n- | |
hexadecylamine : EP TCl
I
Pyromellitic di- | P ! Sigma-Aldrich
anhydride I i Chemical Co.
| |
Benzidine ! EP ! TCI
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Fig. 1. Molecular structure of PAAS.
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] I H
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| ! i
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4 dichromate washing ' Dipping '+ 24hr
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I 3 I
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Fig. 2. FT-IR spectra of PAA and PAAS. Dipping speed i 5 mm/min
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Fig. 3. =—A isotherms depending on (a) the barrier moving speed, (b) the temperature of subphase, and (c) the

spreading amount of solution,
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Fig. 4. BAM images of phase transfer in PAAS at 20°C.
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Fig. 5. Pressure—-area-time curves of PAAS monolayer.
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Fig. 6. Transfer ratio of PAAS monolayer at 20°C
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Fig. 8. Scanning electron micrographs of the PAAS
LB film.
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