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# 2-3-1 ~ Data obtained on Surfaces of Hydrolyzed PMDA-ODA Polyimide

Table 1. Data Obtained on Surfaces of Hydrolyzed PMDA-ODA Polyimide?

hydrolysis Ne [ 10717
time (min)” cos @ (pH 2)¢ cos f (pH 11} pRe RCO:H/m?) y2 (10
5 (.543 + 0.008 0.865 £ 0.01 6.40 547 8.09
10 0.511 4+ 0.000 0.881 £ 0.02 6.56 6.40 6.24
15 0.492 + 0.005 0.872 £ 0.01 6.42 6.45 1.2
a0 0.523 + 0.02 0.932 £ 0.01 6.18 6.81 502
G0 0,525+ 0.01 0.942 £ 0.008 6.23 704 502
120 (.521 + 0.02 0.946 +£0.01 6.27 7.14 6.45

* PMDA-ODA samples were prepared from DuPont Pyralin 2545 and cured to

a temperature of 400°C in an inert environment. ® Samples hydrolyzed in 0.25M

NaOH and then converted to free acid by reaction with 0.25M acetic acid for an

equal period of time. ¢ From eq 12. ¢ From eq 3 using kT=4.1162x 107" J/

molecule, e= 1.6021x 10" C/ charge, & =80, & (=8.85x 10> C/ (Vxm),

v v=7.28x 107 N/m, and Kaiz 1.6%2.107 Values of k were estimated for the

buffer solution [34] . ¢ From fit of eq3 by varying N, and minimizing y >

17



2-3-2~ R fgret oz 4 &0

Pa s P B2 Plia B> 2 A4 B R Tf'%4d e &6
PRI e AR SR BAILRAREY 0 F BB T DD N
GRRDEBYFHS ERBEEL P NS EPI A ol - T%ii%ﬁ%%ﬁ
3 A, %-COOM & ¥ £ = § & fa+ 2,2 -COOM>"00C-:1% X 5 &

A
LEEFFAY A

=N
e

Bas - fehAu'g Ag A o - f%i.%ﬁCu2+\Pd2+
5t TR TR LB A B EETET = [8]-

Half-Reaction EO(V)
2H"+2e == Hy(g) 0.000
Pd?" +2¢” == Pd(s) +0.987
Agite == Ag@® +0.799
Cu?" +2¢” == .5 Cu(s) +0.337
Ni*" +2¢” === Ni(s) -0.250
Au'+e == " Au(g) +1.68
AP 3 == Au(® +1.50
Crt+3e == Ci(g) -0.74
Cr¥t +2¢ == Cr(s) -0.56
Sn*" +2¢ == Sn(s) -0.136

B hARRT NG Y RBREFTFE S LT S
(Wi FBRF UV &8 R EF Bz Q) SRR HF R o

E(NE FBRRE R G S ER- FRRT ERE P BES
(4eNiP)ie 7 p A2 0 5 f2atm %2 85°C T F Xy 30 ) B infatlan gl iE
Meng BB R BE > I L2 & o

BEQUV £F EBf R F B> 5 0 Flagt® a4 3 AR5

L - L ERT ) HERHERL o UVEER RSS2

18



NTABERS N B - B E

> 4erl HCOONa 3 % (SM)T 11 % 5 b2 5 & hag+ R #HPL4 5 o 4

T UV keh@st o B F io™ [24]) -

7 ¢
3
1o

hv
2HCOO" —> H, +2C0, +2¢°
Pd** +2¢ — Pd
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N RO R TR L ST SUPRUA Ny F

HzPOz_ o3 HQO = H2P03_ +2H
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HzPOz- +H=P+OH + Hzo

(2) #& % f# Ni-B 4% [30,31]
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FA
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BH, + 4Ni*" + 80H = 4Ni + BO, + 6H,0
2BH, + 4Ni*" + 60H = 2Ni,B + 6H,0 + H,

doatrmg g S R RAGE TR > SRk TR ET o T
WEEESERHF 2 o4 ¢ B3 2 Dimethylamine borane (DMAB) % %

oA g 7 #4455 0 DMAB 7R i 4 vt NaBHy 33 » 2 .7 3 433
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T 5 DMAB # (T4 £ BB RAhE TiETHESHFE 0 LK BA

BEETRY o FREF RN AT ST N §F RN g
A (CH;),NH," & H;BO; 2% 4 £ 4 > Rl £ F B F X7 0 4 7 3

[DMAB] ~ [Ni*'] ~ complex agent [L] ~ [H*] + (CH3),NH," 22 H;BO; 2} & it
& #[AB]% exp(Ea/ RT)% & #icena £ % £ 7 X [36,37]) ¢

CH,
4 H3BNH + 6 Ni* + 6 H, O — 2 Ni+ 2 Ni,B + 4 (CHy,NH," + 2 H;BO; + 3H, + 8 H'

CHs

mmm)> Since (CHs3),NH," and H3BO; form a complex

dINi] VIR A -
=> 1= —— = K [DmaB] [N+ [L][He] [AB] exp ()

(3) Ty LR R4k [30,31]

d TS LA 5 BRSO g - s g P g B
MY 7 - B o s fd D R AR R L > B LR > LR
A NEMY R o R > 1B g (hydrazine) 5 B R FH R R Ao
BHRE B F MO 2000 T > GWITh R RIE > VR Y
e et g2 g o iy A - FRRERRSERA > T SR B
BhaaF BN(Levy &0 e ¥ 107 fR3D B g ik ITRE Ak PIRB T

e Y R

ANi*" + N,H, + 40H =2Ni + N, + 4H,0
H ¢ NoH, +40H =N, +4H, + 4 (E°=1.16V > trdb TR E ™)

N,H, - 2HCl = N,H¢>" + 2CI°
#e¢ NHs =N, +5H +4e (E°=023V > ARMEEET)
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