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jj A EE ( H 2 0 )

m3.1.2-3|g

3. 1. 2 - 1 7

Ag ##0 7 7 - $ ^ 7 7 7^ KT

Ni

°C kg i y cm

m & ^

mV vs Hg/HgO

3 50
20 - 74

40 - 69

380
20 - 75

40 - 7 7

» 150mA/W%%B#<D%@

°C kgf /cm mV v s HgXHgO

350
20 - 62

40 — 6 0

380
20 - 60

40 - 6 1
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6 5°C 7N KOH 
jjZ'EE 2 OOamHgO 
PTFE-DW0#6Oa@g 
O 3 5 0°C 2 0&gf/W

X 3 8 0°C 2 0&gf/W

—100

3. 1. 2

NH4HC03
»1

^ tO *

7" 1/ ^

# f4=

Ag #

my/cw* cm g /cm! #

7°Tx^#%E

g /cm* g /ans

40 0$g A*2 2.5 5
l

4.2 8

0. 0 2 6 8 0. 0 3 8 8 20.5 1. 0 4 1.4 5

//' gSK3 0. 0 1 7 2 0. 0 4 1 3 21.3 1.0 7 2.4 0

200$; A 3.8 5 
i

5. 1 5

0. 0 3 3 1 0. 0 5 5 0 11.7 1. 1 5 1.6 6

// B 0. 0 2 3 7 0. 0 5 2 6 12.1 1. 1 8 2.2 2

100$; A 4.8 0
l

5. 61

0. 0 3 2 0 0. 0 6 2 0 5.1 1. 2 5 1.9 4

// B 0. 0 2 8 3 0. 0 6 4 0 5.4 1. 1 9 2.2 6

/ ^ A
7. 2 4

0. 0 3 9 7 0. 0 8 5 2 1.0 1.4 7 2. 1 5

// B 0. 0 3 6 5 0. 0 8 4 4 1.2 1.4 4 2.3 1

* 1 W&#K)%LTO$|#

% 2 AMlOOkgf/Wl # 380 °C 5##5%

% 3 Stm 40kgf /cd 1 ft 380 °C 20kgf/W5#
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S 1$ (mV vs Hg/Hg 0 )

CO

CO

00

DO

2 oo O O

#3.1.2-7g| 
A

## (l)

& (mV vs Hg/HgO)



(m
V

 vs 
H

g/
H

gO
 ) 6 5°C 7N KOH

-200

-300

'  » »
0 100 200 300

( mA/z£)

3.1.2-9EI
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3. 1. 2 - 3

j±mm# Tap

nf/g g /cm3 fim °/o
pH#%

^ y i:' # 2 300 300 0. 387 0.0 1 5 1 0. 0 2.0

f #2 3 50 276 0. 3 50 0. 0 1 5 2.0 7. 0

300 1 3 5 0.4 46 0. 023 1. 7 7. 7

^ ^ X C - 72 226 0.3 48 0.0 29 1. 8 -

7?-^y7 KT 883 0. 1 77 0.0 30 1 9.5

3 O K ^ ^ 4 5 1 0.4 33 0.3x0.003 - -

7N KOH

// #23 50

-100

#3.1.2-llg| AgWp7y-^^7'7 y^ ^Vb:e/#2300, #2350,-Tnx#300

-61-



6 5°C 7 N KOH 

3 Aga# 100®; 
# // 200®$

-100

( mA /cm)

^3.1.2-1 2g] AgW07

# 3. 1. 2 - 4 # PTFE

% ^ &

3 50 °C

y 1/^5 7]

kgf /cm
PTFE - D*

S ffi*

mV v s Hg/tigO

20

2 2.2®$ - 7 1

3 3.3@B -82

4 4.4®g - 9 1

40

22.2®; - 7 1

33.3®; -82

4 4.4 ®; — 94

60

2 2.2®; - 75

3 3.3®; - 82

4 4.4®; - 92

» %%%& 150mA/c«!

—T-' 7. 7 7 y $7 / V/ ly 77 $/ X C — 72

D#^n#, y i/

3 8o °c

7'

kgf /W
PTFE -Di

%

mV vS HgXHgO

20

22.2®; - 79

3 3.3®; -80

4 4.4®; - 98

4 0

22.2®; - 69

3 3.3®; - 9 1

4 4.4®; - 101

60

22.2®; - 79

3 3.3®; - 89

4 4.4®; -112
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AgOX## X 1,0 0 0 Ni OX## X 1,0 0 0

^3.1.2-15|g AgWO3 0^
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i. o gmy/rnmT) F#

^-$^y^ v ^KTm#M&#tfp##Lf:o

a F###6##S@

D"C&6o

= *< Fitmmc B$mmz#(m#AU8 p ) a^woe o-i26my/rn#i ^

mjc

Hg#5 L/^&g^PTFE-DO##mgWT-C^6 3 0 0 C

^ L-Cl'f:# , ##l#(k , y 3 0 0

% C 6 &##L%:o # 3. 1. 2-16 

BI31CF# 3. 1. 2 - 1 7 g|K I - F f

/>_yy_ , y, m

1 0 0 mA/WC^V't 300TC6350 5 mV ,350TC& 380!C

5mV ( L^^-D-Cy 3 5 0 1C^±6f-%^

6^oT#-e^)6o

# 3. 1. 2 - 1 8 g(K 3 p < F^amK^f-6 8 I - V#&

^^-fo ## 1 ^ ^ 0 06^#^#^ 60my,90«y,126 

^15mV'fo|oI±y'6 (%L#E%&10 0mA/caOo

^ KT67t36Kam

(%#%)#&3r#mK# < I) 6#^.6o 1 2 6 <Z)#@

b 6A#^m7T-^.^y7v^KT##%@

0"C^)6o

7y-^^y7v^KT( < /*- V7 f y#^r V JL vy 7 V ^ 1 2 6



4 o orny/m# 1 f zK##7C

#"<^o f:fcl7T-^^7'77^KTfi3P^

#^0O##^B2. 5^^±#< (#3. 1. 2-3##M) , 1 f ^^€>8

&Wn#& i 2 6mym^'r%c< 4 o omy^a-fi#^ u

fbo 3. i. 2 - i 9 3. i. 2 - 2 o glc^To ^ ^ < K^mm^@6^#cy

z 8 , ## i y ^ 9 #8 AWo#&

1 26my, 250my, 40 0%y<!:#^TC'OK't#%*i|oI±T&# , ^^^0 7 ^ y

7 V ^##%@Kjt#L"C#%±#6o ^drPTFE-D^m#^##%@0%K#6 L

3. 1. 2 - 2 1 glK^f-o PTFE-D#A0# 3 OgBO 

6 OgBO%@Z < , ±fzy z 5##o#H$ Wc/J'3 < %:%o

Lf,' 2 0-30 mV##69K^%o

7 T- 4;^y^ v ^K5

x. P)^L%o 6f&WB#&#^#%:l'WJc: , Z ^ 5 Z 5 K

B B *zc y y<k ^-<D

D "C^6

0) E18D1 y /i, < 3 -zi, p A ( %1 ) 

® E19D1 7 7 - ^ 7, y 7 v ^ K T 

® E20D1 3pxr

® E20D2 K^m#

6A^^mai3 6my/#^iy zK^#7c

8 A#An# " z/

8^#^B# ^

6A#An# z/ Tfr/u-?) vjgjt
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^/v K

F -- 0 1 = P 4 Kttsss 1 3 6my/## i ^ *SStc

F -- 0 2 SttiS ( % 2 ) 8A#!;oa " //

(Z) F -- 0 3 ffittJS(*2) // dvl/-7 ) V'j&jt

^ 1 (*$'7 /V >' 3 —Type PA^ft^

^2

6 %-C# 3.1. 2 - 5

# 3. 1. 2 - 5^K^L^m@<D I - V#%^r# 3. 1. 2 - 2 2 g|~# 3. 1. 2 - 2 4 g|K^ 

f" o 1 8D1 ,E19D1 ,E 2 0D1 ,E20D2}Z^-^-^-v f

, #t##omi'E 2 0 D 1 "Trt 1^9### ( 8^^

%]=: e /f K##m ) 2 OmV#& ( 1 0 OmA/od ) o vy/i,^/ix

K###F - 01 ,F-02,F-03 , V^f zz/pzz L

, F-o i

#mT5 ^ 6 t 6#x.5tL6o C%#=A%%m#6 L , 6AWo#t

R C-C&& F-0 2 ^ F - 0 3^Pk#f-6 6 , U y#7C&fr%: F- 0 3^zK^

mTC^fz-D^F-O 2 10^1 5 mV ( 1 0 OmA/W ) ,

3 3^ F^##6 , 7 T -4: ^ y 7 V ^ K v y#7GK Z

±^ma66o

(3) ##€>$6%

= v 6%)6 ^<^oz ^

t 3.3 $ r z 6 ^ j

a

Q PTFE-D^Aom^l 5. 2-45. 7gGO#aTr^^^l'a^#%^Ml'o

® (wmcN#
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% < , #7 1. 1 mV /l 0 0 0 saHg 0 )

(B v (h K Z -o T

0 Okg//W, 3 8 0 TC$^^#%K##7^l'o

(5) .y y< %#gm ,7'1/ 20kg//^"rt 5kg//W^

® 5 3so v f##&###&

< ,7T-$^y7v^KT&^1#@^LO<*o

V 3 P ^

Q PTFB-D^aomu 2 2. 5 - 4 4. 4 3%<0^@-C*Z4f%:l'a

® , y l/^E 2 0-60 kg//c«* , / 3 5 0 - 3 8 0 €€>#

# Fff-yi/ - K&K Z , PTFE-D#^ 2 2. 2 — 8 8. 8 3G<0#@-C

b 8&Wn#c###S@

® / 3 0 0 3 8 0 lCZ-e^<b$^-Ct 5 mV ( 10 0 mA/W)

® 8AWn## , ## 1^^060 — 12 emyo^a-c^z 1 0 0 mA/c^K^l'T , 4. 5 

mV/1 OmyP t 0#^T##^f»)±T6o

p 77-^7 7 7 ^KT|MI

(D 1^^025

(B ±EMn#o^@R:3si'-nz , y 300^^^350 TCKM3#

T t 4 mV ( 1 0 0 mA/W ) OfST^^TK 6 6'3 60
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{6 (mV vs Hg/llg 0 )
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a.
 (m

V
 v

s E
g/

tig
 O

 ) 100 o o

0

6 5°C 7N KOH 
%##A(mA/W) 

O 0 
@ 1 00 

X 15 0 
300

100

—I....... .... I-------------JL l 
60 80 100 120

(my)

3.i.2-i8gi

6 5°C 7N KOH

mrn%m(mA/W)

-200

(my)

3.1.2-19E1 Pta7y-^y7y^KT PtWnao^
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(mV vs Hg/HgO )
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3.1. 2 — 5 0: P t

% m
Pt
a # a 

(#)

Pt
# m #
( my/od )

ij — ■>
Ni###o

PTFE-D 
1 ip f 

(SB)
7" 1/

1 E 18 D1 0.49 1 8 0

2 E19D1 0 23 180 m &

3 E20D1 0.50
30

300 °C

4 E 20 D 2 0.43
2/3 EE 7]

30 kgf/cm
5 F - 0 1 0.48 30

6 F-02 0. 4 1
180

7 F - 03
1 2

0.53

8 E18D1 0.34 60
8$ PeT!

3 min
9 E19D1 0. 1 8 60

1 0 E20D1 0.37
1 0

1 1 E20D2 0.56 -

1 2 F - 0 1 0. 4 1 1 0

1 3 F-02 0.37
60

1 4 F - 0 3 0.4 1

6 5°C 7N KOH

O E18D1
# E19D1 7 7-1X7*7^0

X E20D1 
E21D1

—100

% % & (mA/W)

^3.1.2-22^1 B ^ # (l)
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1\L (mV vs Hg/HgO)
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3.1.3

%o #### , , ## , <^^T#c

, mm-t %c #7K@^,

<* 6#K , ^ c: , #

(i)

, %@^OfU±dS%8#'e#'6o

Lt# , 60#K##|@|^0^ ^

$ < T 6 C 6 , ###&###<?: <0*§#

^#l'C 6 *#9%^^ , 3@#0* -^ - /L, - .y

mi'-C , 5#0#&KZ6^^#^^fPL ,

o#&^Ef-o

a _ # - ^ ZL .y y/^*&^Type 123, Type 287, Type 2 5 5 K PTFE-D^ 1 OgG 

«0^m# , #*&K Z ^ U y- h^K^BL ,3 5 0 €T3^^y 1%^# ,

#543 9 0 0 r^i -o^o

##&%##& M# , ^ - h itK - y f/l-Type 1 2 3 #K 4 0 y« y v/z.

0= y # 9 0 0 CT 1
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- 2 5 o^ v )

l^#K , 7 - h Lf:* - ^ V y ^ Type 1 2 3 #K 2 5 0 7 v

L , y !/;%##&# %#L ,cfLezk##am^f9oouTi

^ - ^ zz/pzz y y/i% Type 12 3 2: PTFE-D^##L'7- h 2%:2:

7 % ^ ( 2507v'7^7vy-) CPTFE-D^##L7- h <D

1 #c%- , y 7 7 T < h '7- h 6 Z $ h L^o c o#%- y

7^#, zk##@m^Fp9oo€Ti#^^m#B^^%-o7to%!)mu^#w:, ±T2 

^:(-tfL^fL^mima)(D*-^^^^y/>-^Typei23#Bm^, y77y^f h#^# 

(Z^#6L'"[g%l)B-&&o C(D2#:(D#^7K"C%^L,

^ K^^-y^ - K&K Z 6#%^# ( WT D Bm%$S#2: )

* zz/p zz y/ix Type 1 2 3#6 PTFE-D^^f- 7 V y U 3 -/!/ 2: ^ 7 y p k"/i-7 

;i,3 V .y y#&### ( # 3. 1. 4 - 1 3. 1. 4 - 2g|#

m)-c#§iL-cB#mR:'f-ao com^yi/^L ,7K##aM^9 o o

ofco

3.1.3.-1 o

3.1.3 -1 o

±^<9:5&'?fFJWcL^0#C'Ol'y , L^o

i ###7.BE

ii

iii

iv ^ < D

4 S*"t.E

i
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6s°c 7#^Kon

MW;#fL*6#)5C>&m#L , L^o

ii

3. 1. 3 - 2#^^f"o ^ -# - /lx - V y/i. Type 1 2 3 "Cjt# ( #

#&,m#,#8#, s#& , D B& , ) f-^ , #@

& , 85 8# , 3 #& , %g# , ^-Cl'6o cm± , # 3. 1. 3 - 2#

^LTjoO , C 07^^) , COC6^P)

^85#%^mz

%): , CfWl , #^^K#±^"C^5f ,

t. fc , % — £ =. /U =■ y >r /ix#€)@#"C 6 t , y ;#' ^ E: t-t , ii —& — /ix - >v >r As

Type 1 2 3 , jo — # — /lx — y *r /lx Type 2 8 7 , — A- - •>- £- /lx Ty pe 2 5 5 <0 #K^C

#"l'o *-^-^-v^/^Type 2 5 5 €>y*'^E^ 2 4 8 4 m,H2 0 6 ,

y ^/ixType25SO#^^—

~f , —aK±%c 6 Ltcfz Zb t #%. bhbo

i

4 0 max 4 OmaK##fL , ###1^ , Ma#^# , #f#[KZ

ii *5#%###;

3. 1. 3 - 2^K^-fo ^ -^z^/lxzz .y y/ixType

6#@& , #8# , 3@& , DB&,

85#<0#%^#T , , 85#^^

#A:—3. 1. 3 - 1 w- b , - y y/ix$ .y b ^#L^L'6^^K

*_^zi/ixzz v ^ , 85# , DB

& , 3#& , 85 8# , < % -o'tu&o# , #&omi'KZ6 &

#x.

76



t. tc , % — & - a' — "j *r /L #06 ^ - a* - y *r A'

Type 12 3 , # -# - /I, - y f ^ Type 255 , * -d; - A- = y y A- Type 2 8 7 €)#K± 

#" < , , i&K ^ ^ ^ /ix ^ y /I, Type 2 8 7 , ^7 - ^ - /p /p Type 2 5 5 ,

io — r£ - As — y >r As Type 1 2 3 O HE “C^C ^ < 7F L~C V & o

i

, 6 5 € 7#^K0HzK##4rAit^%M@m:'k/i/ ( Talkand SalkindO

^&#3.1.3 - 2gi) K-t v h L ,

L, re y y^^u^o

ii

a zi/1, zz t- Type 1 2 3#m^^B#K'OL'-C ,650 7 #^K 0 ^

3. 1. 3 - 3 g| , # 3. 1. 3 - 4 g!3lU(# 3. 1. 3 - 3 o 05^# a ( #@

) # , "T 3. 1. 3 - 2##'% , m?L$o# %

Av6'im#o

L-Cl'6o D , —#< 3h t

<Dtc.t &fc>HZ>o

i

, #zK@& , y y 3 5 0 € , y 4 0 kg/yW'T 3 ^^y y

y. LLfco 1 5 m x 1 5 fflsfc.-tyjfflr Lfc#-9- v yzi'O 

#L , g@ 1 0m,OM@O 2 L ,

TOM 2 0 0 0#)KLZ93|#*t<9®m&3(%);%:o

ii

3. 1. 3 - 4^#CX# 3. 1. 3 - 5#K^i"o zK#%@T^ , 3

, C;KH , # 3. 1. 3 - 1

6#c , = v y ^ K#< ^ ^,
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'j'3&Baa*#»*#•& ,

msms-ett , «#«£jgii£ d Bis#teE<o#v-fcesos^i

e*»s* < , tett#< DMfa'fco

c

zz 8 5 Z v ^

^ L/:o , # 3. 1. 3 - 5 g| , # 3. 1. 3 - 6 g| , # 3. 1. 3.- 7

2 5 0 m,Hg O , 2 0 0 0 mcHg 0,4 00 0 mzHg ^

3. 1. 3 - 8 ^ fC^#S@6 L"Oi , 3 0 0 m,Hg 0OB$O%@

3. 1. 3 - 9 g|K , $ (k#)/=gi&#3. 1. 3 - 1 OglK^-fo

I , ###^ PTFE-D# 20^7$-=.^/!, 85 ,

#7K#^PTFE-D#2 0^/77 h#( 4 4-6 3/zm)

ii y i/a&fHi ,3500,4okg//c«!-o 3^y i/^o

I ##I@K PTFE-D# 1 5gG7^--v^/>D2 , ###%: PTFE-D 

# 6 0 3B#^# 2 0 0^#)P7 z-^^y^v^KT , #ZK#K PTFE-D# 2 0 ggy 7 

7 %< h#( 44-63/fm ) ,

/Co

ii yi/;%&#=# ,^m-e2 0kg//^i^yi/^# ,3500 o W/W

2^4 0kg//cA 3 % ~f 1/ X0

: m@^@#3.3^on#K^^m o , c #3.1.1 - 2gi) v

h# , 6 5 0 , WTOf&ft'O I

L/c0

O #^gE 2 5 0 mmHg O , 2 0 0 0 maHg 0,4 0 0 0 maHg O

iiISft 3 0 0 nH2 0
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# 3. 1. 3 - 5 g| 3. 1. 3-1 K % o

i ^K$m@

d 4 0 0 0 m«H2 00#^E^'C4'^#%(ST4r^

6 6o

d 3 < ^ -D'Cl'^o

^rTi^V'InlE^/K L"Cl'?>o

, j#EK% r)-CV'6o

^V'#^^7T\ LTl' 6 O

#^%T7J\ L "C l' % O

c 6 , 7$-^v^^D20 2@K% :: 6^6*

d'HS t fgs-bfi&o

W±OC , 3 #&#*§#& DB&#%*S##mV'$§:^&^L

-ci^o

6^)66 ,^€)j:$K^6o

(2) $§#<&##
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ZJN $ V' o

€>$§# , iW*" XjEE^,WxV'-o

Ml'6#X.6o , D ,

6%x.6o
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m 3. 1. 3 - 1 #

05 ^ # # #

# @ &

05 ^ #

o#(D#©#6#©@©E9lJ^<\

o "C W & o

°|®il'#f It t> h ft tf) \ % @ # # @ <k © §o #

"5 V~> o

m #

# # #

°#©)#©@{d:\

o JH © # © @ (d: 4 o / y -y a. © — y^/i/#^#W"CW3o

oiN9^#(d-&a:6T\

# K it -<gkm u t w &„

ms#

05 ^ #

o#©#©#{d:\ #@&©m<bR#o

°#©#©@K\ 2 5 0 /yV^©^©#^#(d"CW6o

3 @ &

B #

o#©m©mw:^

o#©m©ma\ ^ ? ? -i h em-f K z ^mm^caaK

u -c ^ & o

o m@%#@ t ©^me^akm u-c w & o

3@K 2: tT^-@e##KT

# , S#&#3SG#(CM ;*-:/### #±# < T# & o

D B &

05 ^ #

om©#©mw:#@%tR#o

o#©m©mw:\

L -c ^ & o

° #©f#m%@<z)fm#<b^#m UTt#o

7):^:% <T#6o
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sS 3. 1. 3 — 2 il # # 2) # #

ma-5 masmomm
(mm) ( 9Zed)

» ?l m

(%)

if # ^ E

(MH2O)

a
# @ &m asm

(123) %
0. 2 1 0 5. 5 3 3 7 7 5 16

b
m # m as m

(123) B
0. 3 8 3 3. 5 8 6 0 3 3 0 0

c
m B # # ^ m

(123) B
0. 2 4 5 4. 7 7 4 6 5 8 8 4

d
3 @ m as m

(123) B
0. 1 7 9 4. 1 2 5 3 3 7 0 8

e
D B & m ^ m

(123) B
0. 2 4 5 3. 9 0 5 6 2 9 2 4

f
# @ m # as m

(287) B
0. 1 4 7 5. 0 7 4 3 5 4 7 6

g
# # & # aa m

(255) B
0. 1 3 0 5. 1 1 4 2 2 4 8 4

— w— y yi/g) Type ^r/F't'o
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#3.1.3-2gg

3. i. 3 - 3 m x#me

6 5 °C 7#^ KOH

m#E-#
m # m O fffij ffi K & m & # (mV)
(mm ) 5 0mA/crfc 100mA /ciU 200mA/Cl& 300 m A/C7li 500mAy'dfl

0.2 2 9
3.6 7.1 13.7 2 0.4 3 2.5

15.7 & 31.0 ^ 5 9.8 8 9.1 1 41.9

m # m ^ m 0.4 0 8
2.7 5.3 1 0.2 1 4.5 21.3

b
6.6 * 1 3.0 # 2 5.0 % 3 5.5 ^ 5 2.2

m B 0.2 2 7
1.3 2.6 5.0 7.6 12.9

c
5.7 * 11.5 & 2 2.0 * 3 3.5 5 6.8 *

3 # &#%de# 0.1 91
1.7 3.4 5.9 7.5 1 0.9

d
8.9 *% 17.8 ^ 3 0.9 # 3 9.3 # 5 7.1 &

D B 0.2 2 8
0.7 1.4 2.7 4.0 6.7

e
3.1 * 6.1 % 11.8 & 1 7.5 # 2 9.4 #

?S? ##%- 1 mm K## Vitjit
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00

00
1

A

oi
oT"

O
o”T

CJ1
o

00
o

0

%
#
0
A.
4
V
#
@1

#

oo

tO
o
o

o
o

OO

CnOo

o oo o

O 00 o

cr o o.

B)

g
ffi

6 5°C 
7N

E |S$ T (mV)

00

00
1

00

m

©

©
A
4
V
#
it

o* iu

® O. O

o
to
to00

o o o o
i-1 tO ^ tO 
to to O 00 i-> «0 00 to

6 5°C 
7N



3.1.3-4#

7^-Ni 85
#7K# ^777/fb(44-63/fm)PTFB-D 20gB

# # O @ #
°C kg f /cm

M:<
kg f /W

PTFE
-DtimCS)

W:<

2. 2 3

4. 0 8

m # m ^ m
4. 7 8

4. 6 9

3 5 0 4 0
4. 0 1

3 Ogg
<h

fm B 1'J ot‘ M 1r
3. 2 4

4. 9 7

3 @ 4. 0 8

4.7 1

D B
1. 9 4

2. 1 3
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3. 1. 3 5 iE(2)

Ag 3 O yf
#zk@ ^777/fh(44-63^m)PTFB-D 20^B

n< ### PTFE

°C kg f /c»l kg f /cm, m m & -DWn#(3B)

7. 5
2 2.2 Cat

5. 5

2 0
4. 8

3 3.3
1 6. 3

Base
2 0. 1

4 4.4
1 1. 3

1 1. 0
2 2.2

8. 6

3 5 0 4 0
1 7. 7

3 3.3 Ca t. Base
2 0. 0
1 8. 1

4 4.4
1 0. 6

1 9. 0
2 2.2

8. 5

6 0
1 2.3

3 3. 3 Base
1 9. 2

2 0. 8
4 4.4

2 3. 1
% # &

5. 4
2 2.2 Ca t

1 4. 6

2 0
1 4.6

3 3. 3
Cat, Base

1 6. 5
2 0. 1

4 4. 4
Base

2 4. 0

1 7. 2
2 2.2 Cat

12.6

3 8 0 4 0
1 2. 9

3 3.3
1 9. 2

Base2 3. 6
4 4. 4

2 1. 9

1 4. 5
2 2.2

Base
1 5. 3 Cat, Base

6 0
2 1. 1

3 3.3
2 3. 9

Base
1 5. 8

4 4.4
2 8. 9

# # 0 m

— 89 —



ms. i.s- 5#3)

A? a
#*@ (44-6 34,%)

m ^ # o @ m
°C kg f /cm

(d: < #53#
kg f /cm*

* @ 
m m &

W/g PTFF
-DW0#(gB)

a < #

3. 5 7
1 l. 1

Cat
3. 5 4 Base, — *15 Cat
4. 7 0

1 6. 7 Base
6. 8 8

D B 3 5 0 2 0 0. 8 7 7' 1/ - F&
2 2. 2

4. 4 2 Base, Cat

1. 9 7
3 3. 3

2. 3 1 Base, — *KCa t

2. 9 3

4 4. 4

Base, Cat
~~B$

6. 3 7 Base
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V
 vs 

H
g/

H
gO

) 
%

 
# 

(m
V

 vs 
H

g/
H

gO
)

6 5°C 7N KOH

( 0.2 2 )#—700
( 0.3 2 )#
( 0.33 )#

(0.2 3)#

( mA/cm)

3.1.3-5g| 7$-Ni85

7 N KOH

—700

(0.3 2)#
(0.3 3)#

( 0.2 3 )#
-800

—900

% (mA /cm)

3.1.3-6g] 7^-Ni8 5#@^(D^#(DB#( #^52 0 0 O/mHzO)

— 91 —



Ej
L (m

V
 vs 

H
g/

H
gO

) 
H

 Eh. (mV vs
 H

gZ
H

gO
)

6 5°C 7N KOH

-700

-800

-9 00

(MM-van)
( 0.2 2 )# 
( 0.3 2 )# 
( 0.3 3 )# 
(0.2 0)# 
( 0.2 3 )#

,3.1.3-712X1 7^

-750

-8 00

Ni S 5
6 5°C 7N KOH

1 #%E 2 50 m«H2O
2 If ^EE 2 5 0 H 2 0
3 i)^EE40 0 0®®H 2 O
4 ^%E4 000m»H2O

OOmA/W 
1 5 OmA/W 

%%%&10 0mA/W 
1 5 OmA/W

-850

Si

-900

a (0.2 2)#
b (0.3 2)#
c #gg##^# (0.3 3)# 
d (0.2 0)#
e (0.2 3)#

® 3

x.
a

-a ................». 1,1

bed

#
e

3.1.3-8EI
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ffe (mV vs Hg/HgO)
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3. 1. 4

nm s 4 u-c, Kf f - y i%- ,

#t, , LfaL , 7 $ - - .y ^/i%

, $ ^^#A0 7 7-^^7'7 v ^KT o

, lllot tf Slliiic X D lES^Sfrt+ihtrfo;^ -o tcQ

Bg#5 , Bg#]5

i/- KKZ 6#&^r^#L^o

(1) K^^-yix-K&O#^

Kff-yi/-i' ,zcix^hp^^^^4z7< ^ < mi' bfi'TV'&a;

L-c-3G#mL , u-c

Kt,^f-i/xyV3 —^ Z 6 o

<*o d^^ v i/y / u ^

X 7 V -OAaH-^E.'f #"6o (3) 1 9 7 TC^an#f-6^ <k"r#^KZ D ^ ^ 6#"?#

a

(D 7$-= yy^8 2

(D 7|--7^^S5 ( zK#%@## )

0 #200^#^77-$^y7v^KT(^#m#M#)

d 7*-=.y4r/i,D2( ^### )

(7) y777<h44^63/fm(#zK@#)
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(g) # .y /i. Type 2 8 7 ( % )

© 1/v/u =,_/i,()

(B PTFE-DC^##! 5^7 P P y < ^/i^%#7 7 p y 3 0 J )

b

#3.14- imK r&##mmo#ii#gi^#3i. 4-2m^^o^mm

, 3 Wc%#gy# (77V 1 0 4 0c«! , #3 2. 0 ma ) <k , 7 ^ V y-7

( 7 7 v /i/# , #^7 7 v 7y^>

6Ua*%^xy&##LT , ^ Z ^ Kf"6o

6 Z ^ %o

c mmJiiK

= .y y/ixD 2 4r##@6f-6%@ , *rZCX#B^ v

< 7*-=yy/l/D2##|##@

o #zK#o##

(D =-/:,&#$L , -h^K#P)f-o

d y 7 7 7 < h 3-^^500 m^

Br%#<DPTFE-D^#mL, 2^^%j$^T6o 

d 7 v y V 7" - 7 c#K#^7 7 V 3 0 0 A^L , # 3. 1. 4 - 1 glO Agg^^

6 LT#^7 7 V

0 #$# , zcf-yy/u =:_/i,%##f&o

d ^AK#^| 6#§|^lh^ , B3BRL&&7 7 V T"-7K^»)0#^77 V -%r

ATAit Lt , 7 V &o
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© L , fetch,*

1-v V 7 y 3 — A-Stt 3 5 0 ml itio

o

® 7$- = v D 2&m2am#L,

2,0 V 2 Om^6-f6o

7 /i/ < , p -/i^y Lt 1/ v / v 3 -/i/^r^ < o

® L , 7/i/ <

#zK@ , v7/^D 2###%@6M#"C&%^ , M###

3 1. 4(l)a-€>© , © , ® ,#aS^y f

jj

= v 7/^D , ##@<0

, 3. 1. 4(l)a-0® , ©^#fPL ,

% o

o y/^&T#KL-c,

, #m##Kz %#%&# , -3^0

o 7 $ - = v y /i/^M#: ( s o r )

o ( i o o r )

o ( i i o c )

(2) %@0## 

a
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LT , 9$ ? y ^ 8 2 , 8 5## ,

LfZo

'i 7 | - 7 )• ;i/ S 2 , S 5iS

BgfD 5 4 #-^K 7 $ — - "j y ^HH (0^^i)^% bKtafc o fciE@ t L"Ot , ##0^+

/ v , 7*-

^ v y8 2##K'Ol'-C^^O#@Am:'r%@^^fFL ,

f#a , 3 5 0 1C 4 Oks/Z^O^ET'CS^^ ,

(D #^#,%^Zm#%#(3 7TC 15^^^±)

(g) ### , < y y P L°/lx7^3 _/i, 1000WT%##, 17#^^l±)

±)
® #^#,^M^AO#%#(8 0 1C 15#^w_b)

0 ### , ^M^)P###(5 0 1C 15^^j^±)

(5) ### ,^yyPt:^7^3-^ 1000W -0%## , ( 5 0 1C 1 5

)

±#BO 5 -3^0 # 3. 1. 4 - 3 O

z ^ ^ y y p

y y v =3-&& c 6 Ki D, #@o^<b^<b^^cf-c 6 % (^%aTC

6 ?):-c % ?t <!: bfL&o -iyyo^^T^^ ) -ca

^f-ixyy V 3—^^:^c)7t7t36#w##%^<L7t6#±)fL6o 3 

8 0 € T%# L?t % o ( ®(D^& ) L?t % (D (!: mtpfL&o {X

(C7$_zzyf-vi/S5##KOy)T,

@a#B^ y y * - *'y ff^Tto ^3. i. 4-4glK^r

<D#^&^To 37tm3.1.4- 5glK&

UTto

^ 8AWn%##c##^@

c o^@a , #B- v y , ###MzK 2 0 0 0 w L , (

10 0C 10 #iwm± ) &fr -3^0 3 0 0 € 30 kg//W , 3 L^o
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# 3.1. 4 - 6 V (X ,

b

'i M 2 0 0 n|5^ jfl "7 y — ^ ^ y' y 7 ̂ KT

# 5 4^m#o 3 2 1 d e jj ) ^ , 7 ^ - ^ v ^/>D 2 4f##@6T 6 <k , g#<N&#

t e'fijix^^ Cfc0 LfaL , %g#K , SMtrOf£Ec>SnEy i/A&

6141#^= y C 6 K 1 -o "C , Mo L % C <h%)W#6 %:

-3^ ( 3. 1. 4(1) a ii ## ) o LT# 3. 1. 4 - 7 glCCC: , MfE*'

4 0 0 0 m,Hg 0O#€)#%4r# -3 ^0 3 % K t #E L

c IF #

-3^0 w»

4^# % » MfSMJj&t'fc'fckM'f' % & o
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® ^ *

# 3.1.4-Igl

^3.i.4-2g] K^^-yy
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6 5°C 7N KOH

387 0

% 0% % & (mA/W)

3.1.4 - 7El i #M# 2 0 0 7 7 7 7 7 KT%&,#m@<D##
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3.2

oaMTa##Ea;&%,

-c# , 2 5 <

~C 100 adO ^7—^ — 7^1/— h-b

u^o

3. 2. 1 2 5 od%@KZ &##

, nm (250

mm H2 O—> 3 0 0 0 nH2O ) (10 0 mA/cd—> 15 0 mA/cm ) Of^Mt^

(1) ^K#%@

— — v^/^D3 , 7$—— v^/^8 1 , 7^ — -v^/^82 , 7^—- v^/^S 5 

( 3 0 0 0 mzH2 O ) , (150 mA/W )

^@4 o&#-f 30 o -3^o - r&cz -^-c

## t Z 0 af# Lf^o ^ Lf::#

L^:o L^:o 3%:

L^o

^ u 2 5<*n

K##±^^zo v y , $ wc^#%@6

) , Sl'C|R)V^^^-C 6 5

L , c # 3.2.1 -1 gi) L ,

m^iK##' 3.2. i-2mc^fo @0^ ,

8 0 ) -CE^Lfho

: (SE 2 5 0 m»H2O 3 0 0 0 a*H2 0

103-



10 0 mA/cm h2 4 ^/m 02 2 £ /mm

15 0 mA/cm h2 6 02 3 £ /min

fzto-r^^o

###:

###: 7$--v^^###

#7K@ : f77y/fl'*&(44~63/,m)#

^ , ##@<k#^K#o^C4 o / v'y^o- v

i ( 2 5 0 m%H2 0 )

y / — =- v *r ;v D3 , 7 4^ — — y *r s^ S 1 , 7 4^ — — y *r S 2 , y % — ~ y ■fr sis S 5

K'Ol't , 1 0 0 mA/W#[X 1 5 0 -,^o

#3.2.1 3. 2. 1 - 3 , l'

^7 4^ - ^ v ^ ^D 3 "C?%3g^d; 0.0 0 6 4mV/h "C^^o ,15 0 mA/

, l'f 2 5 0 m»H2 0O#^ET"TH 1 0 0 mA/W^O^^

3. s#-2

6 -o y^o

B^«h Lt, 7$--.^^r/I,D3 , 7 $ - - y y /!/ 8 1 , 7^-- 

82,7^--vy^8 SC'Cl'T , 3 0 0 0 m,H2 -^o

, 7$--v^/^85 K'CUT^ 1 5 0 mA/W'fOK#*)## Lf:o i^^^#3. 2. 1 

-2#K^f"o 2. l-4glK^'fo

(D PTFE-D#^ 3 03B<O%## , 74;-- V ^/L-8 5^^L'-CH , 

L5^ibA:±#i'o

® PTFE-D#^ 2 0g%O%@*;t , 6^ <kKZ <
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3 5 mV/h ~0 $& %> o

(a) 7$--v^;^85 #g@"C^ , i 5 0 mA/Wo%%&fr%: -?2=#[

@36; , f 0.0 0 3 5mV/h 6 1 5 0

m@(# 3.2. i - i##m)

cf-%c ^Kz 9#$o^ma;wr#^^.mL^#2:o

iii

Lt, 7^-^ vy/^8

#@#|KPTFE-D#2 OgB , #7K##|KPTFE-Da3 O^B) COl't , (6#%E%CF

i^^^#3. 2. l-3^K^f-o 3

6 L"C# 3. 2. 1 - 5 glK^To 2 5 0 m%Hg 0"CH , f o.O 0 2 2mV/

h

iv F^ ^ - y i/- F&Kz

F^ ^ - y i/- F&( ^TDB&^%# )KZ 9##L2:%@Q#^M^g^A LT 

vy/^8 5#@(DM##OPTFE-D#36;2 0^«h 3 O^OZ:#%@KOV'"C^ 

^GEa; 2 5 OmHgO 6 3000 mHg -3^:0 3. 2. 1 - 4#K

^To ± 3. 2. 1 - 6 glK^To

i^%)K , DB^^mmu , (5#^E-c^<ba;±&

i'C6a^5 ,^^K§#Lac*3gk&a;A^A#x.6o

v

^ 9, #^a;m#T%a^'9a^^%2:

AMC , 3 0 0 0 #Rm%#0 7*-= V y 8 5%@ ( D B&%@ ) 

f:o # 3. 2. 1 - I -

1 5 0 mA/W-C^ 9 rnVm< %:^TV^o La»L , 

K^%#Ll:l'2cl'o ^ 1 1 7^^#^ , ZK%#UZ 9%K 2 2 mV#

< %^T:i'5o ^o@A(o—^6 LT , , ^o#ccc 0%#

( D B&7 $ - - .y /r/i, 8 5%@ ) 1 2 0 mV Lt

%K , %@F3^±-e%## ( K O H ) a;#^L-CV'6 , zK%K^##%rfr%: -o

1: tm@KOHo##-c, m@oi&Komfja;^a5i>>3K#m%#me(m-c#<ba;mfjLy

- 1 05-



L $ 5 - .y y6^oT^

b a&mwmmmmm

/!/ < 3 -/ix%# Type P A ) 6 ^7 7

T< I'M# ( ^a&mmType AU8P ) ( PTFE-D ,

FEP-D, ETFE) ^WO (7$-^v^/i/D2 ,

^ Ll^o

%3s , 0. 3my/^mT t L?to

o 126^/^ — 7 7 T< h 6 L^:o

o###^^€»2@6L^o

. 7*-= 2KPTFE-D#!mm^ 5gB6 L ,

mmu^o

- v y ^- y i/- F&'rmmL'c ,o%#mc^o cm 3

i. 3 - i )

° It ^ ^ ^ = 7 ^ ;I/ ( The International Nickel Comp any I n cM

Type 2 8 7 )&#&Lf:o f vy%mo#^Z %##)

"C## : y^/= 1 : 2 t L?to

2@(L L^o

- y77T< h ( B*# 7#^ Type GA - 4 4 3 — 6 3 # m )

• % — 7$ =■ /l'=- >y >r /Is ( # t 1^111 )

, (SI0AW#<DFEP-D^6L4tE TFE(^

1/ 7-E9$<b^y 1/73-^11-7- 7 3 7 C 0 P#^ ) 4r PTFE-D6

*C#

— 106 —



p

# L;K:o

, ^0^BK'OV''C^0##0^#^ , (DPTFE-D, FEP-D#!m

mo## ®#7K@o## ®mm%mo##

^ - y i/- h&^z^%@o##o 5 A-r&^o

(D PTFE-D,FEP-D#Aomo##

7^-^vy/^D2 ^##@6 Lfb%@K'Ol'%: , PTFE-D, FEP-DWnmo## 

^K#L^o #3. 2.1 - 5 , 3 0 0 0 #^0^#%%#0^^^^-fo±

3.2. 1 - 8mcf Oft##l&^i"o PTFE-D^^m^ FEP-D#t#

1 5 0 3B- 1 5^G , 1 5 Ogg- 3 Ogg , 180^-3 o^o^m-rn ,18 0 

^g-3 0g|36^< , ^AomO##^/J\

® #zK@o##

7 $ - ^ vy/^D2^##|#^

7 T< h 6 #3. 2. 1 - 7^KPTFE-D^ 2 4 O^R , ETFE^r

1 5^6##@0^##|Wnm&—^K - ^ = /i/zL .y 7

$^#3.2. 1- 8^K 3 0 0 0 #^0^^%%#([# 

^^r^To $^K#3. 2. i-9g|c^rOf^^#%r^'fo ^-^-/i/= vy/i^#zK@%@o 

f^^<b%g^H0.0 19 5mV/hT, h#7K#%@0^^^fb^^M 0.0 07 2

mV/h 'f&ao ^ 0^##^K##(b LTM , ^-^ = /^-vy/^Z0y77T< hAS&l' 

(h#x.6o

(m

7$-zz .y y/ixD 2^M#^ 1 0 0 mA/4^6 1 5 0

mA/W6 L"C , # 3. 2. 1 - 9 , 1 0#K#m

&#& 3 0 0 0#^0^#%%#0^^4r^To ±ft:#3.2. 1 - 1 Og|C^Oft##&^ 

To 1 5 0 mA/WK%5 5#6 # L<±#<^-3"C^^ ,

wcg&ma:j&^-c&&o



mufio #3.2. i -11 , 1

"fo # 3. 2. 1 - 1 1 #L@Of jWYbiMH , 0.3 8 7 3mV/h 6#

-3^o

, # 3. 1. 1 (2) a ^ Z ^

B-v ^ <*: t L'j^thX , L , 1l@*^E

% <D <!: ,

L6#^K###^^cTc: 6A;# D , wz#zK

® F^^-yix-F&KZ6%@0##

# 3. 2. 1 - 1 3 , 1 v ^L , F^ ^ - 7' lx- F&^##L

o ± 3. 2. 1 - 1 2 2 5 0 m,

H2 00*'%E'T 0.0 7 2 9mV/h , 3 8 0 0 m,H2O-C^Z 0.0 6 7 8mV/h&##^#l^ C

v y L-o#

ii

(3)##&^^x.yz%# ( , F7 f -y ix- F& ) K'Ol''tjK#3rff -?;t:o # 3. 2.

1-15,1 6 , L , # 3. 2. 1 - 1 3 #&-%:

, 0.0 6 1 3mV/h-C ,

F ^ ^ - y lx - F&0#@"r^ 0.0 4 0 4mV/h 6 ^)lZ D M < %:V' , %#B- v y ^E

^0#^^Z#3. 1. 1 (2)e iVKEL^:###(0 2#{kS@^^%>-C^

- #

8 A#Ao%#^2b % 14Z , 3 e /f F^##6%@-e^@K^,^: 0 ## , 7 $ — -

yy/^D y^E##J##@

K-oi'T^Z ,
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*3.2.1 -10(a)

*3.2.1.-10(b) ( ou
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3.2.1—20 :S 5k IE sC .11 S
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3. 2. 1 - 1 %%%&%)## ( 3 0 0 0 B$fW)

6 5°C 7#^ KOH ^^E 2 5 0m«H2O

Je.J\'Ao. # #
PTFB-D#

($;) (mA/cm) (mV) (mV/h) ( mV/ h )

159 1

y%—=-

D3
3 0

1 0 0
1 7 0.00 5 7

0.0064
160 1 2 1 0.00 7 0

273 1
1 5 0

1 0 0 0.0 4 1 5 SB
0.1 258

274 1 1 0 0 0.21 0 0

328 1
y%— —ySfjv

SI
3 0

1 0 0
6 0 0.02 0 0

0.0 109
329 1 5 0.00 17

386 1 1 5 0 1 0 0 0.0 4 6 4 SB 0.0464

2991

y%—=.v>Tfl/

82
3 0

1 0 0
4 8 0.0 160

0.0 1 4 5
30 11 3 9 0.01 30

38 3 1
1 5 0

1 0 0 0.1451 SB
0.1 057

38 41 1 0 0 0.06 6 3 SB

467 1

y^-——ySfjv

S5
2 0

1 0 0
1 0 0 0.0 5 3 8 S%

0.0 79 7
4681 1 0 0 0.10 5 6 S%

4721
1 5 0

1 0 0 0.281 7 S%
0.281 7

4741 1 0 0 0.28 1 7 SB

lOOfflV
-f %) 7t #

10 0
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IA
W

)A
Q 

(A
W

)A
O 

(A
W

)A
O 

(A
W

)A
Q

TIME (HR
DATA NO 2991 TIME 3000. DV

7^-Ni 82 PTFE-D 30S lOOmA./^ 250mH2O

TIME (HR)
DATA NO 3841 H2 TIME 1508

7^-Ni 82 PTFE-D 30S 1 SOmAvbf 250mH2O

H2 TIME 1859. DVDATA NO 4671

7^-Ni 85 PTFE-D 2 OS lOOmA/cw2 2 50»H2O

355. DVH2 TIMEDATA NO 4721

^N • gs PTFE —D 20 S 1 5 0mA./cm2 2 50MH2O

3. 2. 1 - 3 gl (2) mi
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3. 2. 1 - 2# ( 3 0 0 0 )

65 °C

-fe VV Jj/o. @
% %% *

(mA/cffl)

PTFE-D

(SB) (mV) ( mV/ h ) (mV/h )

3 731 7^——
3 0

1 0 0 2.2 7 27 #
1.24 14 "

3741 D 3 1 0 0 0.21 01

4 39 1
2 0

6 9 0.0 2 3 0
0.0 1 4 9

4 40 1 2 0 0.0067

375 1 si
3 0

1 0 0 0.1 55 3 **

0.1 00 9
376 1

1 0 0
1 0 0 0.0464 ^

3 77 1 7 7s- —— yj'W
3 0

1 0 0 0.0 951
0.0 7 0 0

3781 82 1 0 0 0.0 4 48 ^

453 1
2 0

3 6 0.01 20
0.00 90

454 1 1 8 0.00 6 0

3811 7 $ —— •> fvi/
3 0

3 5 0.011 7
0.0 1 4 7

382 1 S 5 5 3 0.0 1 77

430 1
1 5 0 2 0

1 0 0.00 3 3
0.0035

4 32 1 1 1 0.00 3 7

1 0 0 mV
10 0mV#ikB#fW! -T ^ /t #:
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!M
V

) 
D

V
(M

V
) 

D
V

(M
V

) 
D

V
(li

V
)

H2 TIMEDATA NO 3741

54—Ni D3 PTFB-D 3 0 SB 100m A./m2 300 0»H2O

DATA NO 4401 H2 TIME 3000

94-Ni SI PTFB-D 20%B lOOmA.^ SOOOmHgO

DATA NO 3761. H2 TIME 2155

74-Ni 81 PTFB-D 30gB lOOmA..^ SOOOmHgO

DATA NO 3781. H2 TIME 2231. DV

54-Ni 82 PTFB-D 30SB lOOmAv^z SOOOmHgO

^3. 2. l-4gl (1)
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D
V
(M

V
) 

D
V
(M

V
)

# 3. 2. 1 - 3 # ^#@0 2 ( 3 0 00 ^^)

m##(PTFB-D 20 ^S, 30 5B 2#%#)

65 °C 7#%KOH 100mA/W

-fe 7V M. # #
( mm H 2 0 ) (mV) (mV/h ) (mV/h )

4881

y % — .y Jr As
2 5 0

4 0. 0 0 1 3
0. 0 0 2 2

489 1 9 0. 0 0 3 0

4931 8 5
3 0 0 0

4 7 0. 0 1 5 7
0. 0 1 6 9

494 1 5 4 0. 0 1 8 0

160 
120 
80 
40 

0
-40

0 400 800 1200 1600 2000 2400 2800
TIME (HR)

DATA NO 4881. H2 TIME 3000. DV 4.

7^-Ni85 PTFE-D 20,30^5 100mA/m= 250%%H2O

TIME (HR)
DATA NO 4931. H2 TIME 3000. DV 47.

7^-Ni S5 PTFE-D 2 0 , 3 0 SB 100m A/cm2 3000«H2O

#3.2.1-50 *tS10 28(kffl|t».
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D
V

(M
V

) 
D

V
(M

V
)

3. 2.1 - 4# 30 0 0 B#fW])

PTFE-D 20^3,30^ 2###)

6 5°C 10 0mA/W

•fe ^ M. 8& # @
(wm H 2 0 ) ( mV ) ( mV / h ) (mV/h)

4983

4 991
y ^ ^ *r w

8 5

2 5 0
1 0 0 0. 0 4 8 3^

0. 0 4 9 6
1 0 0 0. 0 5 0 8^

4 521 3 0 0 0 2 8 0. 0 0 9 3 0. 0 0 9 3

1 0 OmV
-T ^ 7t #

TIME (HR)
DATA NO 4983. H2 TIME 2070. DV

7^-Ni 85 PTFE-D 20 , 30^ lOOmA/m^ 250mHzO

TIME (HR)
DATA NO 4521. H2 TIME 3000. DV 28.

Ni 85 PTFE-D 20, 3 0 gg 1 0 0 mA/m2 3000»H2O

#3. 2. l-6g|
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6 5°C 7N KOH

,o y /

g 200

1 h# 
1 17h#

m3.2.1-7g| 7$-Ni85#mzk%##I-V#i^
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#3. 2.1-5# PTFE-D, FEP-D^^#(Dkk#

# #
PTFE-D
# to a 

(g;)

FEP - D 
# to # 

(M )

m m % &
( mA /cm )

# ^ m
( m U2 0 )

# 7 ^ — — * tr Ji'
m 5 —
m D 2

Pt # to 1 50
15-30 1 0 0 2 50

m e ^ ~ 1 8 0

7k 7" 7 7 7 i h 20 1 0
m

3. 2. 1 6# PTFE-D FEP-DWn#<DJt#( 3000 #^)

-t jv Na

# # @
p

(%y/W)

# ik mm

( mV )

# ikm m

(mV/h ) (mV/h )
PTFE-D 
^ to m

($;)

F E P - D 
1 tl 1 

($%)

389 1

1 50 1 5 0. 2 4

1 9 0. 0 0 6 3

0. 0 0 4 5390 1 2 0. 0 0 0 6

39 11 20 0. 0 0 6 6

3923
1 50 30 0. 2 4

1 5 0. 0 0 5 0
0. 0 0 5 0

393 1 1 5 0. 0 0 5 0

396 1
1 80 30 0. 21

28 0. 0 0 9 3
0. 0 0 7 5

397 1 1 7 0. 0 0 5 7
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D
V
(M

V
) 

D
V
(M

V
) 

O
V
(M

V
)

160
120
80
40

_4Q L_____ I________ I_______ I----------- 1----------- 1----------- 1----------- 1----------- 1----------1—--------1------------ 1 ------ 1------------L---------- L
400 800 1200 1600 2000 2400 2800

TIME (HR)
DATA NO 3901. H2 TIME 3000. DV 2.

PTFE-D wo# 1503B

FEP-D WO# 155B 10 0 mA./err? 250 BH20

160
120
80
40

0
-40

400 800 1200 1600 2000 2400 2800
TIME (HR)

DATA NO 3923. H2 TIME 3000. DV 15.

PTFE-D WO# 1 50SB
FEP-D WO# 305B 10 0 mA/c/Tz2 250«H2 0

J-------- 1------—i--------1-------- 1------- 1—:—i--------1---------1_____ i_____ i_____ i_____ i_____ l

-40
400 800 1200

TIME
DATA NO 3971. H2 TIME 3000. DV 

PTFE-DWO# 180&G 

FEP-D WO# 3 0 3G

1600
HR)

17.

10 0 mAyen?

2000 2400

250 BH20

2800

s.2. i - 8gi PEP-own##:
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3.2.1 7 zk 0 #

# #
PTFE-D 
# %0 # 

(e;)

ETFE 
# ^70 #

(gB)

% m % &

(mA/cm)
# m

(maHgO)

m
m

7 % ~ — y
D 2

5 —

1 0 0 250p t 240 1 5

/k
j] — — w N i 30 20

^ 7 7 7 h 20 1 0

# 3. 2. 1. - 8 # ## ( 3 0 0 0 )

-few [%
pt

( my/cm 1 (mV) (mV/h) ( mV/h )

3 6 5 1
ij xK — w N i 0.25

5 1 0.0170
0.0195

366 1 66 0.0220

3 6 7 1
y 7 7 % ^ h 0.25

20 0.0067
0.0072

368 1 23 0.0077
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(A
W

)A
O 

(A
W

)A
O

TIME (HR)
DATA NO 3651. H2 TIME 3000. OV

lOOmA./^ 2 50mHgO

TIME (HR)
DATA NO 3671. H2 TIME 3000. DV 20.

^7 7 7 i 10 0 mAvcm2 2 50«H2 0

^3. 2. 1-9EI
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3. 2. 1 —11#

# #
PTFE-D
# to a 

(3B)

F E P - D 
# to # 

(g;)

# ME 
( mA/W)

^ ^ m
(ms) H2O)

m — -

# P t #to 
% # ^

1 50 1 5 1 50 3000

7]C ^7 7% -i h 20 1 0

3. 2. 1 - 12# v f

-k vv |\Ja m # @
pt #m#
( my/W )

^ fk %
( mV )

# ft m m
(mV/h ) ( mV/h )

497 1

N i # 0. 3
1 0 7 0. 1 3 40^

0. 3 8 7 8
5 12 1 7 7 0. 6 4 1 6^

120-

TIME (HR)
DATA NO 4971. H2 TIME

15 0mA3 0 0 0 M Ha O

3. 2. 1 — 11 gg 6 — -y fr VI/#O^#
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3.2.1 -is#

# #
PTFE-D
81 to m

(gg)

F E P - D
# to a 

(^ )

m m%m
( mA /cm)

^ E
(vrn H 2 0 )

m
# # ^ Ni m - —

1 5 0

250

380 0

8&
#
m

Pt # to
% e m

180 30

*
@

^77 7 -f b 20 1 0

3. 2. 14#

-t^M.
# ^ E
(mm Hg 0)

pt #ma
( w/c^)

# <k m #
(mV) ( mV/h ) (mV/h)

427 1
250 0. 3

102 0.06 57 ^
0. 0 7 2 9

4 29 1 1 04 0.0 80 2 ^

4 33 1
3800 0. 3

100 0.0662 ^

0. 0 6 7 8
434 1 1 00 0.0 69 4 ^

»-------------------



D
V
(M

V
) 

D
V
(M

V
)

DATA NO 4271
15 0 mA/ctt*2 2 5 0 Hg O

TIME (HR)
DATA NO 4331

15 0 mA./£m2 3 8 0 0# H2 O

3. 2. 1.-12

K 2 9- — y \y — K O W'ro ;
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3.2.1-15# aAWnzroi

# #
PTFE-D 
# %0 # 

(#D)

mm % m
( mA/cii )

# ^ E
(*a Hg 0 )

#
m # ^ Ni # -

1 0 0

1 50

2 50

3 800

o r
-

7'lx- K&

#&
Pt # to 
^ o ^

30

7k
@

^77 7 i h 20

3.2.1-16#

-fe jv INJa ^ E 
( mmHgO)

m m % &
(mA/c«0

pt #m#
( my/od )

#fbm &
( mV )

# & 
(mV/h) m

(mV/h)

4 36 1

3800 1 50 -

98 0.040 2**

0. 0 6 1 343 7 1 1 0 5 0.0 7 7 2^

438 1 1 00 0.0 6 6 7*8

500 1
Y 9 & —
7* lx— K'i£ 250 1 00 0. 3

9 5 0.0 38 1 ^
0. 0 4 3 7

50 11 1 0 3 0.0 4 9 3*8

% ----------------------------

129



160r
120 :
80 -
40-
0-

-40o

160 r
120 :
80 :
40 -

-40 L
0

i------------ 1--------------1------------- 1------------- 1------------- 1------------- 1--------------1--------------1_________I_________I_________I_________I_________L
400 800 1200 1600 2000 2400 2800

TIME (HR)
DATA NO 4363. H2 TIME 2430. DV 98.

15 0 mAyem2 3800WH20

j_____ l_____ l_____ l--------1_____ l______I-------- 1--------1------ _J-----
400 800 1200 1600 2000

TIME (HR)
DATA NO 5001. H2 TIME 2496. DV 95.

10 0 mA./err?

2400 2800

250»H2O

3. 2. 1 - 13 El ^ ° ^
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(2)

K l ^ , X#[g#KZ 6

a #

3.2.1 (Da < )

% ZK#%@ t IWIIH , IB^ttW S^if 2 @# (10 0 mA/cm , 15 0 m A/cm) , fF

2## ( 2 5 0 m,Hg 0,3 0 0 OzrnHg 0 ) & L^o

Lfbo

b ^#6#^

4

) 6

^ _y y_ F&)6^ ^

O Z 5 K#ca

2 5 OmaHgO lOOmA^I #3.2.1-17^ 

150mA/c^ #3.2.1-1

"7 7— ^ 7 7 7 -y 7 3 0 0 0 mH2 O 10 0mA/cd #3.2.1 — 1

150mA/(%* #3.2.1-2 0^ 

7 7 - $ ;% 7' 9 y f F 7 7 - y 1/ - F& 2 5 OmHg O #3.2.1 - 2 1#

77-^77^7 v 7 F7 7-yi/-F& SOOOmmHoO .2.1 -2 2^

=, „< F^mm 

^ ^ < F^mm

O ##S#R=ze4' F^##6 F 7 7 — 7' i% — F ^

2 5 0mmHgO #3.2.1-2 3^ 

SOOOmmHgO #3.2.1-2 4^ 

#3.2.1-2 5^ 

#3.2.1-2 6^

77-$^/7v^ 2 5 OaaHgO

7 7 ^ y ^ .y 7#@& Lt , 7< 3- v7 f y#^#y y f- ^ vy 7 v 7 ( WT? 7

m ■?l#ja*s
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$7, 7* 7 y f K T 6M&# ) , S#fb^##2 3 0 0 , #2 3 5 0 , Godfrey L. Cabot, 

Inc. VXC-7 2 O 4 3. 2. 1 -1 7

^ # 3. 2. 1 - 1 8^%[/ft##^# 3. 2. 1 - 1 4 g|—# 3. 2. 1 - 1 5

^10 0 mA/WT , 7 7 -^7,7*7 y 7 K 0.0 1 2 4-0.0 2 1 7mV/h

< ,#2300,#2350 V XC-7 2

fb^±# l'o

1.8 m t ##0 3#(D#^KT6 0.0088mV/h »!:

ii ### 77-^^y^y^ 3 0 0 OaaHg 0

3. 2. 1 - 1 9^ ,# 3. 2. 1 - 2 O^^G^ft##^# 3. 2. 1 - 1 6 g|—# 3.

2. 1 - 1 7g|K^i"o 1 0 0 mA/W-C? 7 -^7,7*7 y 7 KTO^.

0.0 1 4 ImV/h < , #0 3 0&#±#fba:±^l'o 77-^^

7*7 y 7 K T "C t -tz 4K 4560,4570,4580

y Lyi'% C ^^#6^0##%" L"CV'6

tii£> h ® i^ii 6 o

1 5 0 mA/c^O 7 7 - ^ 7, 7*7 y , 10 0 mA/W&

^±#1'^ , f 0.0 2 3 8 mV/h ( 0.0 0 8 7mV/h ) #

Hi ##^7 7-$T,7*7y7 K7^-yy-F& 2 5 OmaHg 0

$7, y 7 y 7 K TK'oi'yc^fT-D^o 3.2.1 - 2 1 #%u(ft##^# 3.2.1 -

1 %^E%#1 0 0mA/W-C, PTFE-D#^#;4 5. 7^##%@^^fb±(

f 0.0 8 7 4mV/h ) o PTFE-D Wn#& 5 3. 3

o.o 2 5 9mV/h <b^fb^!t#m)d^ < % , %$&## ( Af #^fb)g^

0.0 1 6 4mV/h ) 6 jt#T6 <b±#l'o

IV 77—$7 7*7y7 F 7 7 — 7* 1/ — F& 300 OgmHg O

3. 2. 1 - 2 3. 2. 1 - 1 SglK^'f o 1 0 0 mA

ft## 6 L

7^# 3. 2. 1 - 1 9 g| ( i#iBE , -tz ^ vK 4 9 4 0 ) ^# 3. 2. 1 - 1 8 g| ( (SE , -tz /I/ ;K 4 8 8 0 )

L*c^6 6, 2000#^
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^ 6Kz < -t ^ ^ &#^.6o mm

<L#% 1 5 0 mA/W-C% 1 0 0 mA/W<b##%:l'o

V Sc$sSP n p 4 b ^Hlfn %vK& 2 5 0mH2 O

^@^^^^3. 2. 1 - 2 3. 2. 1 - 2 0 glK^-fo < , #

K y 77.#%^ ssor-r,*-^-^-^ y ^&^###-& L PTFE-D#^p#^2 2.

2^(D%@M##K^<b^/J^l'( 0.0 0 2 7mV/h )o

VI iSl^i/P 3 p/f t'' ^HiS 3 0 0 0mH2 O

3. 2. 1 - 2 3. 2. 1 - 2 1 glC^-fo 1 0 0mA

o.oi 5 3mv/h

^A5fL6^ , 1 5 0 mA/m^t^ba^^l'o

Vii ##^P3P< F### Kff—yi/— F&

3.2. i - 2 5 3.2. i - 2 2 giK^y-o

@Cjt"<# L < 1 0 0 mA/W : 0.4 0 0 1 mV/h, 1 5 0mA

/W: 0.7 5 0 OmV/h )o i^EKi"6 0.0 8 2 2mV/h 6 mgKjt"<6 <k

Dd^ < %5a:3E5E8;%@R:j±"<& 6 A^i'o

viii

7 T ^ 7*7 v ^ K 7 4: - t A ) ^ Aib , #

#cL"t 6 C 6 KZ ( 3. 1. 2(1) a o | #M )

BW&fr-ofio i o o wx^, 3 g o ic#moA<oy 7;%## (y

77.^#A ) y 3 8 0 1C 1 5kg/

/W( y 7 7.^#B ) "rap#^#^^y^ < %: -3-Cl'ao

3. 2. 1 - 2 2. 1 - 2 3g|K^To i^m-e^^<kAo mBETt?##

fkigga: 0.0369 mV/h 6^^A# < #9# "D^o

%-fr -3^0 3. 2. 1 - 2 3. 2. 1 - 2 4 glC^To #&
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7-^X7'7 V 0.0 729mV/h

(mwn?T-^^y^ v^KT ,y 

xc-7 2) L i - L^o 3.2.

1 - 28 #K, I - V##&# 3. 2. 1 - 2 5 M ,# 3. 2. 1 - 2 6 o C

9 , gIoxo%#:± -c 4Sfb c <L K Z -of

moe±-e±^<#%^##L-ti'&o 3 5-4 omv#rnrn^

Z D#i'o 6)6^ , %@o#<boM@o—3#%@o "

CZ6%o6#x.A)iL%o , ^:Ka; ,

^ , &6L4j:###^<D(STK

^ , xmtm#

T-^^y^v^KT, mwo^

mm) , xam^fr^o 3.2.1 - 2

%^r# 3. 2. 1 - 2 7 g| , X#l3#f- 7 - h 3. 2. 1 - 2 8 mK^To

Z66 , 8 0 0 v ^KTm#^±#-

LTi'3c6^5^60 (

)t#3.1.2-1 og|#m) K)(tmm%@^^###-e^M±o^n

^i'o # 3.2.1 - 2 8 7 -$;% 7-7 y f x Tm@om#c%m##oxm[g#T

f-^-h"e3b6o###(D^- + -l'K^33.3 °, 38.8

-3^7K^<b=- V C N i ( OH)g ] Oggl' L°--f

^ 1 8 00 — 2 100 A

Gw w±oc 6^p) c#) @#om<bz (mm)

^ - - v y a A ^ ^tV'66#x.5^6o

# 3. 2. 1 - 2 9 3. 2. 1 - 3 3 7 7 -$ X 1/7 v 7 K T , /I/# V XC-7 2,

7 -t: 7* y X 7* 7 -y 7 , 3 p ^ Ktllp , ( (#7 /I/ < zz —si'M Type P A ) <D X^@

^ ^ ^ r^mmu2 o°<2 e<3 o°o^3^K'7 + -7°^(g#fm^#:

134



h O ( 0 0 2 ) l:-f -C&&o 2 0°<

2 e < 3 o°o^^^y ^ ^

coy p - - v^##cz o , z % y e -

ISl'o

^ ,7-kf- y y y^ V ^ ^ vxc-7 2 , ? ? - ^ y

7 v^KT ,*##=

c 6 #- , yy-^^y^v^KT ,

3 o vxc-7 2,%-t:f-yyy9v^ om-e^ ^

LtH , c C (Ld^^-C , cit (^Zl-oo#^#

g-f 6 & , 3 p K#mm& 6#A.6o co#^r^

* $ 6 %

<k 26 6 6 <^(D Z 5K%:5o

i. L-c^T-^^y^v^KT, 3pxr K#mmo 2@#^meo

7T-$^y7v^K

L , Z 5 fc-f D ,

Li'o

3. 10 0mA/c^6 1 50mA/WK&(f 6C <kHM^"e&6o

4. ,3000

5. %@0#^^#f6#^^0^6o

6. &c& cz

7. V'o

(3)

6%6 6# 3.2. i - 3 0^0 z ^

K^6o C^^C-Ol'-CTEOC^^^^^^^o
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L7$ — -v^/^S T—$^.y7v^K TS&#%@Kl'0l''0±3@

1 0 OmA/W-H 5 y^^8 5^K

( 2 5 0 mHgO-M 0 0 OmmHgO ) $ - =. .y y/I, 8 5 %@ , F ^

^ ^ lx - F#&K 1 Z ^ , ^r

(0#0%@KOV'-CH 3 0 0 0#^@g€)^#^#"C^§g#^^:l^o 7 $ - y/1,8 5zK

6^%) 2 0^36 3 OgR(D 2@#:E<b'f

4; - - v ^ Lt t PTFE-

^ (h#XLA)K6o

, 3ooo#^^-eo^<b^&-ew#%^<k^< ^

m^UlOOOO 6^:OZ ^ K.%6 ^o

7K^®® ^Ol' X ht , 7 $ — - v ^ 7 ^ — - "j >r /v D 3 , 7 ^ — — -y !r

/i% 8 1 , 7 ^ ^ 8 2 , 7$--yf/i/8 5 <D%@0 $ t,Ol' < 100

mA/WO%#E%^-C , $fb7$-^ vy/^8 1 5 0 mA/WT

10000#fmw±o%ma;wr#'e&ao

- V D 2^^##6T6 (S#^EfF#0%@0 ^ t)#<

€»%@^ 1 0 0 rnA/W(D%m%m'r 1 0 0 0 0#^W±O%%^mT#g-e^6o

S&##L@K'Ol'-CU: , #^^7 7-$^y?v^KT , P < F#M#B%@0 ^

€)%#/?; 1 0 0 mA/W&&Wi 1 5 0 1 0 0 0 0 #^
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3.2.1-17# AgWn7y-^^7'7y^( 3 0 0 0 #^)

% # &

^jE ( 2 5 0 mmH2 0 )

m m % m
^1

c-Ni

10 0 mA/cm l : l

-fe A-No, Ag a#
PTFE

-D# mV mV/h mV/h

3 270 KT 100# 3 8.7# 5 5 0.01 83

0.0 2 1 73 290 93 0.0 3 10

3 450 4 7 0.0 1 57

3980 4 5.7# 3 9 0.0 1 30
0.0 1 3 5

3 990 4 2 0.01 40

3 350 6 4.5 # 5 4 0.01 80 0.0180

3890 200 # 3 1.2# 1 6 0.00 5 3

0.0 1243900 8 2 0.0 2 73

3 9 10 1 4 0.0 0 4 7

4 840 #2300 18.4# 94/2158h 0.04 36

0.0 44 74 850 140/2519h 0.0 5 5 6

4 860 75/2158h 0.0 3 4 8

4800 ; ytfy #2350 1 9.6# 77/2158h 0.0 3 5 7

0.0 4044 8 10 1 1 5 0.03 83

4820 102/2158h 0.0473

46 50 A * ^ XC-7 2 2 2.8# 6 5 0.02 17
0.0 3 3 6

4 660 " 150
%2

0.0 5 2 1

■& 1 * — *f — W — y JV

i5 0mV
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D
V
(M

V
) 

D
V
(M

V
) 

D
V
(M

V
) 

D
V
(M

V
)

400

DATA NO 3890.

800 1200 1600
TIME (HR)

02 TIME 3000. DV 16.

f KT

2000 2400 2800

TIME (HR
TIME 2158. OVDATA NO 4860
A? - < y #2300

TIME (HR)
TIME 3000. DVDATA NO 4810

#23 5 0

XC-7 2

3.2. 1 — 14 Ay tin 7 -7 — y y 2 ^ vfejS; 1K A EE ( 250m H2 0 ) 100 mA/'cm2
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ms.2.i-ism AgWo^T y^KT(3000 #fW] )

% # &

2 5 0 mm H2 O )

Ag # #
%a

C-Ni

1 5 0m A/cm 200 g|3 l : 1

-t A-Na @ # o @ # mu
PTFE

-orn mV mV/h mV/ h

5 230 7 7'7 KT 1.8 4 5.7 @3 43 0.0 1 4 3

0.0 0 8 85 240 1 5 0.0 0 5 0

5250 21 0.0 0 7 0

5 0 60 0.6 4 5.7 #3 1 50
%2

0.05 5 8

0.0 4 3 35 070 5 6 0.0 1 8 7

5080 1 66 0.055 3

9# 1 j]—ig=.Jl'—y*rA'

^2 15 0 mV

1 507»V^fk#^
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D
V

(M
V

) 
D

V
(M

V
)

-40
0 400 800 1200 1600

TIME (HR)
DATA NO 5240. 02 TIME 3000. DV 15.

1.8 m

2000 2400 2800

DATA NO 5070

tk 0.6 m

3. 2. 1 — 15 &y/^E( 250 mH2O) 150mvvW

-140



3. 2. 1 - 19# Ag wn 77-^;%:/7?^ ( 3 0 0 0 #^)

# 5K &

i%^^m(3000mrnH2O)

m m % m
^1

c-Ni

10 0 mK/cm l : l

-fe ^Na $8 #: O @ # Ag
#)n#

PTFE 
- D#

### mV mV/h 7%V/h

3 670 77-^77y7KT iooas 4 5,7 as
%2

A 3 9 0.0 1 30

0.0 14 13 7 30 33 0.0 1 1 0

3 740 5 5 0.0 183

4 560 200 as 3 0.3 as
^3

n 1 50 0.0 6 7 9

0.0 6 5 745 70 1 50
%5

0.07 91

4 580 1 50 0.0 5 0 0

4430 ; y # 2 300 iooas 18.4 as
^2
A 1 50 0.081 2

0.1 3 044 440 1 50 0.1 9 23

4 500 1 50 0.1 17 9^

4 460 ; #2350 2 1.7 as
j#4

1 50 0.1 5 6 2*5

0.1 4 79
4 470 1 50

%5
0.26 7 9

4630
,^2

A 83/1171h 0.07 0 9

4640 113/1171 h 0.0 9 65

4 390 /</(,# x XC-7 2 200 as 2 2.8 as
^4

1 50
%5

0.1 1 36

0.103844 00 1 50
$%5

0.10 59

4 4 10 1 5 0
^5

0.0920

SK 1 * — tK — w — y tr j\s

* 2
^ 3
^4 3

^ 5 1 50 7%V#<knm
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3. 2. ^ ( SOOOmHz O) lOOrmV^
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^ 3. 2. 1 - 2 0

# 35 &

HE #' -X E ( 3 0 0 0 « H2 O )

I t ^ £ Ag # # # c-Ni m # @

15 0 m A/ cm lOO^S 1 : l
, ^2
i

-fe ^Na # # <o @ m PTFE-Dl 7%V mVXh mVXh

3 830 7 7—^;% 7"7 y^ KT 4 5.7 g|3 6 8 0.0 2 2 7

0.0 23 8

3840 60 0.0 20 0

3850 90 0.0 300

3 860 26 0.0 0 8 7

3 870 7 6 0.0 2 5 3

3 880 1 09 0.0 3 63

%- 1 jj — y Jr

>o

400 800 1200 1600
TIME (HR)

2000 2400 2800

DATA NO 3860. 02 TIME 3000. OV 26.

# 3. 2. 1 - 17 g| %35& ( SOOOmHg 0) ISOmA^m^



^ 3. 2. 1 - 2 1^ Ag WO 77-^^yyy^KT(3000 )

K / f — 7' 1/ — F &

{S#;sBE( 2 5 0mmH2O)

& <D # # % m # &

10 0 mK/crn

-fe A'Na Aggstm# C-Ni^^ PTFE-D#
mV mV/h mV/h

4170 100# i : i 4 5.7 @3 1 50
%2

0.0 9 0 9
0.0 8 7 4

4 190 1 5 0
%;2

0.0 8 3 8

4670 200# i : 2 6 8.9 @3 150
%2

0.0 9 3 8
0.0 9 4 3

4 680 11 1/11 71 h 0.0 94 8

4880 1 : 1 5 3.3# 7 1 0.0 2 37
0.0 25 9

4890 " 84 0.0 280

a # <o @ m % m % &
^1

c-Ni

7y-^7'7y7KT 15 0 mK/cm l : l

-k A"Na Ag#%n# PTFE-D*
#fk#EE

mV ;%y/h mV/h

4230 100# 4 5.7# 1 50
%2

0.0 93 2 0.0 93 2

5210 200# 1 27/21 72h 0.0 5 85
0.0 78 6

5 220 150
^#2

0.0 98 7

^ 1 t) jfC— JX' — y tr )\s

^2
1 5 0 77ZV 

1 5 0 mV#fk83#
'tr^fe/'cfjt

— 14 5 —
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3. 2.1 - 2 2# Ag 7 % - ^ ^ 7' 7 y ^ KT ( 3 0 0 0 )

F ^ f - 7' P- - F &

i#i ^ E ( 3 0 0 0 » H2 0 )

a # o @ m m a % m Ag # An #
m

c-Ni

7y-$^y7y7 KT 10 0 »2 A/ cm 200 l : l

-fe .7 V Na PTFE-D*
^fk#E

772 V 7%V/h 7%V/h

4 930 6 1.2 3B
&2

54 0.0 2 7 0

0.0 2 6 54940 34^2 0.0 1 7 0

4950 ?1»2 0.0 3 5 5

5 150 45.7 g; 1 50
S#3

0.1 34 4
0.1 25 6

5 160 1 50
%3

0.1 1 68

a #: o @ m m a % m Ag # %n *
^1

c-Ni

7y-$^7'7y7 KT 1 5 0 772 A/cm 200 i : i

-fe^Na PTFE-D 1
^fk#E

772 V 772 V/h 772 V/h

4 530 5 3.3%; 1 50
%3

0.0 5 90

0.0 4 6 34 5 40 1 1 2 0.0 373

4 550 1 28 0.0 4 2 7

4900 5 9.3&B 150
%3

0.0 7 3 2
0.0712

4 9 10 " 1 50
^3

0.06 9 1

5^1 i] — ig — Jl' — .y^TAs

)K 2 2000 h#<D^ik%E

)K 3
1 5 0 771V

150 mV

— I47 —



D
V

(M
V

) 
D

V
(M

V
)

1 0 OmA/rm2

1 5 OmA/cm2

3. 2. 1 — 19 ( SOOOmHzO)
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# 3. 2. 1 - 2 3# Ag#%n=:c,<F#m#&(30 0 0#^)

# # &

( 2 5 0 »m H2 O )

#3 #: O % # % g Ag 85 %o a

3 D 10 0 rnk/cA 1 00 @p

-k A'Na
%

C-Ni PTFE-D# y y^mg
mV mV/h mV/h

3 920 i- -y i i.i a; 3 80°C 79 0.0 26 3
0.0 2 5 3

3 930 7 3 0.0 2 4 3

3970 l : l 2 2.2 @3 98 0.0 3 2 7 0.0 3 2 7

5000 350 °C 8 0.00 2 7
0.0 0 2 7

5020 8 0.0 0 27

m m % g Ag 85 ^p a PTFE-D# y y ^ m g

^ i P###B 1 5 0 m A /'em 100 gp 22.2g|3 380 t

-k ^Na
%

C-Ni
mV mV/h mV/h

4 690 1 : l 59 0.01 97

0.0 26 94 700 1 0 6 0.0 35 3

4 7 10 7 7 0.02 5 7
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m 3. 2. 1 - 2 4# , Ag 3 0^ r (3000#^)

% # &

##;%EE(3000 mH2O)

& #(D ## Ag # %P # y ix ^ m g

3 o 4 100 gp 3 8 0"C

-te a-'Nci
7% A/cm(

%
C-Ni PTFE-Di

mV mV/h m\/h

3770 100 c/ 1.1.1 S 6 1 0.0 2 0 3
0.0 1 6 3

3 780 37 0.0 1 23

3790 2 2.2§P 49 0.0 1 6 3
0.0 1 6 2

3800 48 0.0 1 60

3820 l : l 33 0.0 1 1 0
0.0 121

4 520 4 7 0.0 1 5 7

43 30 1 50 125/2565 0.0 4 87

0.0 6 4 94 620 1 50 0.0 500

4 790 136/1416 0.0 9 6 0

^ ij — ^ — y tr A/
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ms.2.1 - 25# Aga= 3ooo#mn

F / ^ — y — r &

±B #: O @# ^ ^ E Ag # ^ #

3o < r##^ 2 5 0 m H2 0 i oo gp

-fe^Na
mA/c«(

m
C-Ni PTFE-D#

#fk%E
mV mVXh mV/ h

4200 100 1 : l 2 2.2 g; 1 50
0.2 8 3^

0.4 00 1
4 210 150

0.5 1 7 2^

4260 1 50 1 50
^2

0.7 500
0.7 50 0

4250 1 50
^2

0.7 50 0

^ ^ E Ag g# Aq a

3 0 4" r###6 3 0 0 0 mm H2 0 1 00 S

-fe ^Na
mA/W

^1
C-Ni PTFE-D a

mV mV/h mV/h

4 970 100 1 : 1 3 3.3 gp 150
%2

0.0 8 3 3
0.0 8 2 2

4 9 80 1 50
^2

0.08 1 1

?S? 1 **-**— w — y y v

^2
1 50 mV

1 50 mV #fk8#g
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D
V
(M

V
) 

D
V
(M

V
) 

D
V
(M

V
)

TIME (HR)
DATA NO 4200 02 TIME 530. DV

2 5 0«H2O 10 0m K/crt?

2 5 0 BH2 0 1 5 OmA/cm2

TIME (HR)
02 TIME 1801DATA NO 4970

3000»H2O 100 mk/crr?

3. 2. 1-22 [g



3. 2. 1 - 2 6 # rnMAMC 3 0 0 0 #^)

# ^ &

& #: O @ # Ag # a NH4HC03
# ^0 a

m
C-Ni PTFE-Df

7T-^7'7y^ KT 200 #p 200gB 1 : 1 4 5.7g;

-fe^Na
mm E.2 0 mA/oil

y
mV mV/h mV/ h

4 770 250 1 00
^2

A 1 1 7 0.0 39 0
0.0 3 6 9

4 780 " 104 0.0347

4 3 60 300 0 1 50

CO

1 50
%4

0.0 60 9
0.1 0 86

4 370 1 50
^4

0.15 63

^ 1 fl —■tf-A' — y +r As

^2 ^mi00k»//W-^ 380 °CmjWc(D^

^3 AM 40k9//od -+ 380°C#j5%-> 380°C 15kp//cd

^4
15 0 mV

i so

- 1 55



D
V
(M

V
) 

D
V
(M

V
)

TIME (HR
DATA NO 4780 TIME 3000

2 5 0 WHH2 0 10 0mA/err?

TIME (HR)
02 TIME 2465DATA NO 4360

3 0 00«H2O 15 0mA/cmz

3.2. 1 — 2 3

- 1 56



^ 3. 2. 1 - 2 7 #

# ^ &

# HE m m % ^ c-Ni

2 5 0 m H2 0 15 0 mk/ cm l : l

~fc vv-Na a # # @ m
Pt #

mgPt/ga#
PTFE-D Jr

#fk#EE
7MV fflV/h mV/h

5 170 ^ D i F # # # 60 3 9.8#; 150
^2

0.20 27
0.2 6 1 6

5 1 80 " 150
%2

0.3 20 5

5 190 400 44.7 #; 150
^2

0.1 1 26
0.1 1 47

5 200 1 50
%2

0.1 1 68

# ^ BE
^1

c-Ni

3 0 0 0 MH2 0 i : 1

-fey^Na a#w##
7«A/c«*

Pt #
mg PtZg

a#

PTFE

-D# mV 7MV/h mV/h

4 420 3 O i 100 1 26 3 9.6#; 106/7 20h 0.1 4 7 2

0.1 4034 480 118/720h 0.1 63 9

4490 79/720h 0.1 09 7

5 110 1 5 0 4 5.9#; 1 50
%2

0.1 190
0.1 5 8 7

5120 150
^#2

0.1 984

5 130 7 y*—%^
KT 400 4 5.0 #; 150 0.0 7 49^

0.0 7 29
5 140 150 0.0 7 0 ^2

^ 1 jl—7i? — A'—y*rA'

^2
1 5 0 m V

1 50
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D
V
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V
) 

D
V
(M

V
) 

D
V
(M

V
) 

D
V
(M

V
)

40 —

TIME (HR)
DATA NO 5170 02 TIME

Pt * a 4 K#:## 2 5 0 BH2 0

Pt- 77“^7’7.^KT 2 5 0 BH2 o

TIME (HR)
02 TIME 1260DATA NO 5110

Pt- 3 00 0 mHg O

TIME (HR)
DATA NO 5140. 02 TIME 2120. DV l50.

Pt - 7 7 - ? fKT 30 00mHzO

3. 2. 1 — 24 Pt # # #

158-



( m
V

 v 
s Hg

 /H
g 

0 )
3. 2. 1 - 2 8

' m # @
% m # fm

h mV

7 7-$^ KT
+

j] — aN* — A> — y tr )V

1 00 8004 561

XC-7 2
+

j] — itf — X/ — y Sr X/

100 3 226 3 20

-300
65 °C 7N KOH

-400

-500

—600

18 iMt K ( mAycrn2 )

3.2. i-25 m i &#e## (n

^ KT

-159-



# (
m

V
vs

 Hg/
H

gO
)

6 5°C 7N KOH 
Ag#^0"</^^^XG-7 2

-200

-300

C St ( mA/cd )

3. 2. 1 26

3. 2. 1 - 2 9 ( #78

KT

=> v j K # #
2464
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.-.jS i h.X-Ray :Cw.j-Kj< 4o K.V i<rp mA

Speed ! 2^—Pcr minuee
irt Speed ' 2 Coper minute

,Specimen "" CO

X-Ray ^T-Kw.
fAg&/^Time <Wtant t S;
Ratenietet'' i'6J >-!Ti

W r (Hj 7,:i («) he
Ctian Spetxi-

tii(OH)'

3.2.1 - 28 |g Ag^^O f KT%@ ^ - h
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£^L^aS*S£S2S!!Si i *12:
»/»<1

iSeaanfa^.Speed 2* ?V: -::.m-:e 
tCt.irr >peea~ 2 -vwgei-jliiS^

3.2.1-29 M 7y-^^7'7y^KT X#EI#^^-h

XC - 72
71—— I

Specimen fOv*
-K~ -ay —Owe—
X-J!ay Cu-Koi l(V ipt> rrA 
KilterQiyritTime eon$Ut;n I SrX

#- *7-
Sin (2) r (3) o.; (*; r 
Scanning Speed 2’ _Pe: minute 
Cliart Speed__ 2 Cmper minulj..

£

3.2.1-30 El ^^^>"XC-72X#ini^ff-^-l'
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.ft: fiy-K « 4c kV too xr\\
—constant" Tsi

(2Ll'_(3) .-A (4) I' 
Scanning Speed ' 2? /T^r minute 

. Chart Spped 2 jumper minute

3.2.1 31 El b
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3. 2. 1-30#

®i m &
&

mA/crn
# -a m

bH 2 0

P7 j* - 
7';/- r&

1 00 1 50 2 50 4 000

*

uc
@

7* -Ni 85 o zx O o o O

P t S AD % # ^ o X o X o X

H

@

iS:SA07 t —^
y 7 v ^ K T

o zx o o o O

#SAD
=, o yf o X o o o O

Pt sad

tfzMMM
X - X X X X

x#v^ -
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3.2.2 lOOod-k/WCZ&K#

1 0 0 odO * 4^-7 y l/ - h 2 0 0 0

, memT-ro

(i)

^ - ^ v#x<^ # - 7 y l/ - h 2 -k/lx#@ 1 0 0 ad-tz/k ( # 4. 1. 2 - 2gl ,

# 4. 1. 2 - 3 g|#M ) 4# ( vG 1 4 ) L"t#t 8^0%#(D

2 0 0 0 B.§ ;iSi§fi;5fcllEB£Si-§f tl o tzo 3. 2. 2 — 1 ilE iC /Jn"i"0 ^K

#mm6 v ^/>8 5%^6A#an^#m@

^ y 9 v ^ K n xf m 3. 2. 2 - 2#K^Tm^^t)^r

b $o Jl:

3. 2. 2 - 1 g|—# 3. 2. 2 - 2 glK^-fo 4S 3 O-k/1%^ 2 -k^# 

1 0 0#^WMK , vG 1 - 1 0-k/lxH^ 2 0 0 0#^-T , ;G 4 - 2 0-k^^t 1 4 

00#^^#m^^<k^@L^=o , CO

3.2.2 - smc^y-o (

^ 3 < ) O I - 3. 2. 2 - 3 3. 2. 2 - 6 o vG 1 -k/^ , vG

3 -k/lxK'OL^y , %@0 I - L^o

mi-V#&<?:##L't#3. 2.2-7g|-# 3.2.2- 1 OglK^-fo

^0 7 r y 7 v f K T ) , vG 3 o#4z/ix'rnzK#%@ ( 6

C # ^

8#[0%#0 5 t)/G 3 O 2 -k/ixO# , vG 3 O 2 -k^0^zK#%@6 L"C

Lti'a t: 6d'5 , co8A^^m^^7K#^@o^fb^± 6

to6#x.p)ii,6o 3. i. i(2)#M)o^-e^^z
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,vK4-2€»2-b^O%E^il:^±#l'o

# , , vK i - i

^ , %[X# 3. 2. 2 - 2^(L# 3. 2. 2 - 3^^jt#Lt 

^6 <h t ^ y 7 .y ^ K T%@"e& %

(y%l-l ,vK2-2,vK4-2) , ^<LO/J\$ ^

% ( vK 1 - 2 , vK 2 - 1 , vK 4 - 1 ) C: 6#'% , T^#^@

7 $ — - v *r S 5 zK#%@ t Wt'-ffikM 3 p < K^SIn^SSSoM^.'n io^tr^) 1

-2 , ^ 2 - 1 , vK 4 - 1 <k 0.0 1 8mV/h "C , 2 5

C Z 6 ( 7 $ - - v y ^ 8 5 : 0.0 0 2 2mV/h , = ^
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ION KOH 8 0°C
2000

7 7 >1 500

4.2.1 t —)\s K — d<y <oi iB
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4.2.1 — 3 0 7 7 7### 2 0 0 0
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#4.2.1-41^1
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V

 vs
 H

g/
K

gO
)

dS'JlNWC/ 1 3# 
PPO 1096 
0—1 5 2 L 
L-4 2 0

-o—*

# m ^ (h)

#4.2.1-5121

L-420

#4.2.1-6(21
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+1500

# PPOl 3# CBl50EXP
O PPOlO# CB100 
H PPOl0# CBl50EXP 
^ ^V-V-vi/+yi3^ CB15 0EXP
X 77>L-420

+1000

- -+500

#4.2.1-m * - ^y

PPO
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# OR12 5
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EE ^ % (kgf/W^
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1 ON KOH 8 0°C rK uyo kfl%y h
7 OS-1 4S-1 1-7 Og

#%4.2.1-1 3g|
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ION KOH 8 0°C

# ^ (h)

M.2.1-1 4g| 3
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1 ON KOH 8 0°C

NBR

0 1 2

^4.2.1 —15g|

® ij—— id—^y ® ( L4 2 0 )ION KOH 8 0°C

o? y/
H 2 #( 11 )

h#
c'Aa(A9 23 )

20

^4.2.1-16^1
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4. 2. 1 - 1

# # m & mmmm # # % c&

N 00 15 0 2 7 °C 2 2 . 7 <[

XB 28 79 A : B 2 5 1 9 2

EP P 5 1 6 2 5 3 8

m ^Epp 2 5 3 2. 4

m4.2.i - 2# mm

m @ & l (m) a 30-100 °C ( K - 1 )

1 5 1. 9 X l 0"5

1 5 1. 1 X 1 0 - 5

1 5 1.1 X 1 0-5
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4. 2. 2

h{k, 6&

*'M3 LL'o 4^#^#K^^^-7yi%- h ^ L-c#m-e#%oT#%^t'OTi]m

(0-t-/^ K* -^ , S#^-e&6

7/>* V zK##K##^@#T6 -D^o
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a 10 0 3 %

t-/ix r * , c^iP)(0A^##Li:M:fFL^:o

CD 7/i,a u c (ko

-t-/!, ,3)*-^7#<D@# ,©*-^7#^(Oi^#

#i, 3^8C'ci'y^%.^m#^7 L (

(###/7 3 A# L^M#%rE#J^C# LT , 3 mX 1 0 0

L^o 4. 2. 2 - 1 #K , 3 4. 2. 2 - 2#K*; L^o

MK(g), LTbo

-f

3m) 4. 2. 2 - 1 3 kgf/6«!
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® cu , mm

; 2.5 c/«», mm^m ; 1 ^ , #### ;#$

1 5 Lfco

i , !t# , # ^ ]#:#%

# 4. 2. 2 - 1 4. 2. 2 - 2#0^#:^^C# -^ V^K'Ol'T ,
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1 3wt^0^0^2. 3 X 1 0"^ /TCC^, 0 1 0 wt#<0 t<0 (

1. 4 X 1 0 -6 /TC) Z ±^l'o

CB-1 5 0BXP@<Da -4<y#K^V7^-yy±^y KWe^ 1 3 w t 
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4. 2. 2 — 1 — yv h" ^7 — ®

* — ^ m ^ ##1sm (wt ^ )

# C P V :% ;t/ # x # # 20

ACP - 1 0 00 n 1 0

C B - 150 n n

CB-150EXP // 10, 13

CB-i soma // n

C B - 1 0 0 // n

AC P - 1 00 0 p poem* 1 0

C B - 1 5 0 // //

CB-150EXP // 10, 13

C B - 1 5 oma // n

C B - 1 0 0 n //

# C P ^ V 1 0

4. 2. 2 2^

m m # #=

i. mti; isokgf/w, i^

2.

m*;

4) 3 4o°c

o) // = 32o°c

// 200°c

bt^J ? 127 — 1 50 k g f /m

; is^

3. # m ^ 15 0 °C^T
4<V 7 ^ — K## J

8 0°CJ^T
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4.2.2-m mm@^^

Ml

AOEEAGki__/\ _J

25

50

70

(6.3 5 0*#)

@ u' #(# 0 ^

4.2.2-2EI
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#4. 2. 2-3# 1 0 00 ^ - A- :/#€)###

&# # #J ^ v ^ ^ ^ #

1 0 wt $ 1 3 wt °/o 2 0 wt °fo

S &L
10"^
O *cm

@ % 
10-2
0 -cm

10-2
O -cm

# C P - - - - - - 1. 8 0 7. 9 0

AC P- 1000 1. 7 9 2.4 2 7. 8 - - - — - -

C B - 150 1. 9 1 2.8 1. 4 - - - - — -

CB-150 EXP 1. 8 9
1.8 7

5. 2
3.8

3,4
7. 4 1. 9 2 5. 5 0. 7 - - -

CB-1 so mm 1.8 6
1.8 7

6. 4
4.9

1 4.0
2 8.6

1. 9 1
1. 9 2

9. 1
6. 5

0. 6
1.0 - - -

C B - 1 0 0 1. 94 4 0. 6 1.9 4
1.9 5

5. 6
6.3

0
0. 2 - - -

$5##J

A CP - 10 00 1.8 3 6. 3 3.8 - - -

C B - 150 1. 9 6 7. 2 0 - - -

CB-150 EXP 1.8 8 
1.86

5. 1
5.8

0. 4
1.6

1. 8 9
1. 9 0

5. 3
6. 1

0
0

CB -1somrn 1. 9 0
1.8 9

3. 1
3.9

0. 4
1. 6

1. 88
1.9 0

5. 2
5. 8

0
0

C B -10 0 1.9 4
1.9 1

3.8
3. 6

0
0 1.9 0 4.7 0

# C P 1.7 0 53 0.4 3
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^ 4. 2. 2 - 4 * - Z

(kgf/W)

CB-150 EXP 5. 8 4 1 6 70

CB-150^m 5. 1 5 1 673

C B - 1 0 0 5. 7 9 1990

9o°c

^ 4. 2. 2 5 0E -t — ^ K ii — iK' y

# m # #
#####( °c

lOwt (fo 1 3wt rfo

CB- 150 EXP 1.4 X 1 0"G 2.3 X 1 0"^

CB-100 1. 1 X 10""^ -

3o°c-ioo°c

258



4. 2. 2 — 6# — 7 —— df

mu ^ @ m
0 - cm

i 1.9 2 0.06 5 0

2 1.9 3 0.06 1 0

3 1.9 1 0.0 59 0

&) 30 0

i---- 1
! i !

I 3

o
o

1
II

-J

10

>e

?
i
x

Y~
^ 5
ti
K?
H
kj

I

oL
o

10 0 mA/cm

o L-420M

,J 1------------------------ --------------- ------L
1 2 3

# E

#4.2.2-3121 j;5mEEI#T ( )
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II4.2.2 — 4H3 ^ t — VI/ K ^7 — y y®

4.2.2-5g|
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4. 2. 2 - 7

# m ^ # — zK( wt tfo)

P PO##^ # 10

// zz 20

// zz 30

n # # 1 0

53 4 V v zz 1 0

#4.2.2-6m



4. 2. 2 — 8 #

# m & * — 4f # # m # #

A P P 0^ # w 1 0 wt °/o 2. 3 X 1 0^ n cm ioXtn

B zz ft 20 1.0 X 1 03 4.8 X 10-5

C zz ft 30 3. 5 X 1 0 3. 9 X 1 0-5

D zz # 1 0 6. 4 X 10)5 1X00to

E 534 / zz 1 0 8. 6 X 1 09 5. 2 X 1 0-5

m 4.2.2-7g| #####-#'y#
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4. 2. 2 - 9

m e 4t
% - MM

^ ^ f k #

7 v ^ ^

^ m
# # # jj — 7i

#C#Na^ 6## * — df

B PPO, 13wt# CB-150EXP # #

D n // It n

E // // n n

^4. 2. 2-8^(D##A^|W]Co

4. 2. 2 - 1 0 [### # - df

# ^ e m # #=

i. 2 0 0 °c, 0-65 kgf/c^, 3 e - 2 ^

2. 3 20 °C, 0-15 0kgf/od, 3^-2^

3. # # g^^#T15 0°CJ^T, 6 5kgf/W

V V ;iz#

4.2.2-80 *fitifi6:ESiCJ:6«gg#» -4<y$
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, ## , ^ 6#c , iSSEib , f&#Mb ,
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f? K , *#F%omfTK&f: o, v c/ ^

c%), ;wo;54oM#&mi'^c <k , , w^^^K'oi'-cm^g#
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