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B, M, W AR 7 5 B A P R, W B ST AT, (R — R
W 368 — o S 57 0T 2 B ) - 2 51 A Y Sk R
AW (steady state. LTRSS AN T &4 DS ReE SR —BH, %
T R N RO I B I SR R T R B B — A 2
S R ) B HEAT BRI, T8 0 EL A 5 5 T 0 B AT AR, L 9 /B 7 0
BB 25— TR0 S P bt IR A Rk HE A A B
o 25 B CRDS) SRR R R 0040, S0 I 705 0 0 20 B 307
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R =gt B RE e L B RE R T, LE RSN ERL K E R
e T, 9 AT LA REAT BB T F 7 ) B T e M SR T, T L R T ke i AT
5 b e FR AR T o £ T AR X AME LR R X - R AR R R A
AELARMABRE R BB BN L EF, LAREMBMM AT RRAER
MR AR R — L L IXBRE AL, DR T R A AR G B I o R RELIL 3 L BB Ak e BT
AT LA SR i of L B o 15 R AR S B AE R R SO B T AR R R R R R B R Y
AR IHFE L ESEAFHPUERAR R A CAER. AEBERATH,
BRI E LRI AL

2.2 H{EZEFHAIE(EIS)

45— H R RENEARREER ARG SR BLH, AR AR AR
ey 4 3 B 22 00 o (3 AR S 1, OB O - s B ) o R e R K
FSERE A EEN AR AR ., XROTA - AEE R fRIERB 4
f) TE S LR 03 - R O H AR R G T S0 B B, 3 P 85 o, (3 B 1 A
KH o HEZEBY, AEMERESHaRZHSE - BEEEL o R ER
B i R AR E R R R REN. £ £ RFAAERTRHEY -4
1K ol A ) o 8 OO 3 e AR B2 A A9 B4k 2 B 418 Celectrochemical impedance spec-
troscopy). B, 854k BT AR LR 22 07 1 S BELA O K SR 1 M 4B AR AR 0
HRME, B ROTOTLE LS, XM P —RA R & be Sl
X —ATE T AL P PR 5 $ R R AR AP

SRHRERARE, AR AR A BT RMFBEENOER R G X EREREA
KMEEAX, ~TERREMS LR, ~REFELRER, B —XRE7R
AR ARRSN TR, MAREM ERAT LR ERETENE SRR AREE
AR R LR R AR S SR LR K RO L A
WHRESER. 5 AREFSR, MREEEREEETafeDE R T RHER
%% EEANHRARR M FREER FTHR, EHE R R TREFE. 7
REERUSRELL. SR ARETHEEAY s M EREE, SRR RGBS
S PUAE S 044 AR RRAR 2 I A S AL MR AT S, TR A0 foT 8 e i R 44
AR 3 PERFERTITE,

2.2.1 HARMEH

HR T ERENBEUE SRR REETES AR EEAFERBRESEH
AR ROLE ST R, X ERE R AR RGRR B RAE A RETEEH Y
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BHEHNE S — EREM B AR IIMEL SR ERIBEHRESERZ S . AR
B MEREVASHERKDES, LR I EENRTER . SRS T HH
RH AR R LR B R B T i — RS R R R KW LR KRR
RWBRAERRFHEEAE. SRR AT A, 285 - EREER,
MERRBRRELN B BRI VE DR R, MFEA i R4 ZEE S
i 2 LAY L I AL TR L B . B R R S Ama Y 5 3 2 @A & B ReE &,
A RE X ] BT ER RS T R R AL ESmEL, M TFhEs
T AL BRI RS R — 4, T R RS B AR S RN AR IE—
T ERREE R P EMBEZN B R ER, S EE R RGO AER
HM A+ ERSAEE R, W EETRPEFEFAEE HAEE
B 2 2 A R P RS (R R R S B RAO L, AR — R B
ARHEAHE R E A ER B EREFEENE  HE RS &P mea s
REL Loy O B

2.2.2 EiEés

BT B RA3 HeRA Sl BREEMRSERN B ESRETRZIF
RS RA LR A S — R R RS, A R R B A A
FRGZRTEERM X RECERELHE, 8T HERHRAEHHEEE &K
AR R Xk AR B IE TR oL A B0 O L AR B (5 S A R L AR B8
B B B RS T B AL HGE A S SRR, A R R AR BRI BE
BB R 65 S YA E 5 2 ML s R & R & 0 B89, s L IR T 2t
ROERERGELHHNE . RITEECHT SRR EHES R\BHREREW
AT E . ST RREIRNREAEEAFAN E SRR By EH 2 BA X m.
MF—am asaks B iz Vs, AREEEN XN SRR

TR (Tafel) ¥ 4UA 6, B /R MR, KA H
e

2.2.3 BEMEY

WS AEHRNELE  BRARES R E D FAHRE, ZESERFHEH
WG AR BB AFIFEE X, —BIS M T T aRaR, e
HEGERABHE. WiRARTEZFHRIE H oML £ EAAK, U
TERE/MRIEH K b 2 5 X R FUR AR RS X AERRRE 2. 2. 1) PREDFE
IREITROL R H Z RSN 2R /N IREEE ENTHE 2 2B A KBSyt BRI T
HEFRE L, —H A il & P ER TR R B ZH R R

BERE 2.2. 1(b) PHRBHREL . MREBMI S RAREHZ ERHELR
RSB R L MERFN FF FEEIBRARS. — PR b
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BB B IS O . WA, — AT R o R R b I 5 B R

(b) ABELHMFIEHN
B2 2.1

SRS R, otk R E o R R A, MR D E e R R R

RELIHEE R ANEEN, /BRI E, ERHREHT LR FRRAREEE R
AR FRRARENE RS, el LA R AR OB T RESER Y. HER L,

1E38 T O BT R T AT, B TS B R P E T M Y i
0. PR 7 0 A FELAL 0 Bt P, B D380 S A T R L
B I M A AR PR BT AR S/, 3 A B BT o, 0 2R Y 8 4K
ARSI RS ARSI . 1R R SR B0 o 5 AR 16— B T 0 4
[ b R B ) A AR 3 T T T R R AR RS R SRR T, % - B
W & 73, B R L I (Fourier) A (FFT) sE iy W 8t (Laplace ) 385, M LBt
B ¢ k742 i 5 0 B L S 0 2 0% A EL 000 B B ) A P 2 S P S (LR
AT A8 S B ol M 1 2 S 2

R, 2E % LA ARG T EELET I B, BELEEAY 3 A B Ak JE 7B 1 SR 79 5
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B EEAEEAES TS, BTN RN T RSN 8
W AT LA AE I B X 3 R TE T ER E o b i ERE AR Y R W
o] 2L,

2.3 FHEELEESITH

TEF LA 3 M EARMAFNFLT 8RO H— T AR R 50 B b2 R0E .,
A HETE B SN - R A SR A L R AL S TR S A B — A B (AR R R Y
R4 370 0 5 1R B B AR R s A R AR ), BRI — AL B Az B R e
e T B S A LIS, PR DR R SRR B A T S ROT
FRMRFTTAHNERFT T 4

2.3.1 HWHR

15 HEAL 2 4 A S PR B 0 T L5 P 0 At L T [B) . JEL ol {2 e
A B AT DT A SRR, S e R R, A R R R,
R BRI OB, i T I A B A R AR T () K
5T BT R B A, B LU H BT 8, R AT RS0 Ohm » em?’, BUUERI%
B8 O 1% Ohm (7S e

LR BEHEMEES SRS N
Ze= R = 7., Ze= 0 (2.3.1)
Ye= 1/2¢= 1/R = Yg, Y=0 (2.3.2)

B e LB P AR AT 8 IR R, LAY B S PR Ok . ABRELE P
WRAETE B RSB b - akkR, £l log 1G] X log f
PRI L ER — R SRR TR ELERR . AT ENEAMBERLELE,
HLSRAE N EERN, ERETA ¢ AF, SEQRESNEN, BRHAMA ¢=
AL ARG A k.

R A PN e it . P8R B 2 B A — - IR, £33 X 18] 79 FE R
FEL I A S B R LT R T K T R B B (N A T 78 TR 7E X — X R 18 A e Ak 2
HITEmFR e NG F REMESEM. RITHESE A K-K HREiFE
fr g a i) —BRAARHER . B REN SR EETUS L EhE R R EER
.

2.3.2 EWERC
ERAFPHSFAEESLEPNBEEHEDEFH CHERSHEENT
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FLOEABRACRESHREN S IREM. BN Fiem®, W LR ER LR
ol B ESREEARE T ML FEEN SRR NS EHRSr .
MAECEEAEMN. X -FROCHMELTN 425

——

zt-_-:-—j(}c, Ze=0, ZE.:—M% (2.3.3)
Ve judl, Y= 0, Y. —wC (2.3.4)

ENIRA RSN EAT LR, AHAEFRE LM GHEFaE L, T U H RS
W (- Z S YEDESH — R ERFR. EHNHANSANEES I A

Y ]
|£F|_EU(* : (2-3.0)
Vel =l (2.2.6)

HEEEE L M log 1Z:] 3t log f RELBRIWE—FFER —1 MEZ; WL
log |Ye| X log FAFIE BEIMRMERIMEL. B THEAN T AL, HEHBRE
ML ¢= n/2, SETLE.

2.3.3 EHEML

BT ERRR S RE P AR HEL A L A ASRERRTRES A L
HERFHREASEE W RRE, E400 H » co®, IAITRBEN, i b2 5T0%
PSR B B G SR L A RUBE A R S B A S PR R I R P

W R B S R R . XL R E B R B AR R e, e e

PLIE R St B P S SR L BB L B ORIEE,
SRR R I R S AR, SRR
=gl Z,=0, Z;=wl (2.3.7)
1 : . i
Yi= jgpe Yi=0, Y,=—r% (2.3.8)

2 RAE LT ST R (L —Z S SR e A o R Y D LREER A
R EHUHMES W --FHEK, BB B SR RE DA

| 7| =wl (2,3,
'Y I:L (2.3.10)
L CUL ol

EHTTE L b tog |2, ] ¥ log fFE, R—RFHA +1 0 AHSGME log [Yif
25
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W log £ 1EH B—&FEN -1 HHL. BT Z5Y, 8% f —28 Y, hE &
LRHBNMLIA 4— —a/2, FRELR.

2.3.4 BWEsATHCPE) Q

R SER A EAENE, - RELT - EEFR Ry L 2R, Ex
1o b % A0 4 AR A L XU B R R AR A S R R TR A B T BRI
TRES X FRELR , — MR R EO R A B R R BT A A R R AR
£ OXFREOER AR IRE BATRRE R 2R, MmO
#,H Qz=m HIHA

(2.3.11)
HaMA

Yo=Y, + sin| 7| 0<n<]

Yo=Y,(jw)", Yo=Y,+w cos( ”;} ,

(2.3.12)

AW ZRIHEQHEFIT S fi‘ﬁﬁﬁ Yo, HEHEZE Q' s em™? » 575
Seem s, HF QEAXEAARCHSY A E AN HHE, ﬁ‘:t'j(.—ﬁé,
Y, BERE#: B—1T5¥E . ZEAMBE.ER (2.3.1D 5 2.3.12) FRHAT
Euler 23;

G = xp| + ?] —cms( :%ri :I:jsin{ %J (2.3.13)
W —Z5/Z, B Y,/Y, BRI - TR A TN
tang=tan %J —i?x (2.3.14)

AT BAE A A T S T3, TR X — S 8 T 9 A1 £ 6 % (constant
phase angle element) AURRS . B —SAUTCA M LS S 40 HE 41 81 %

|7Q YD

(2.3.15)

|Yg| =Y+ o (2.3.16)

EEEEE L, M log [Zo| * log FAFEB, BEIHRMEL —n HEE L
log |Yo| f log f FE SFIMRAIER » HEK, WIZES. RITHEE - EBE
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TEREE N 0<Cn<C1. AT (2.3.11) X 2.3 12) 8] .My = 0HF . Q RIE A R: 4
n=10,QFHC;Yn = —18.QUHNL.ENEN - HFETEE. Rl 7xt
¥

GHE RSB T A I E S0V d 2 n it — R AT L B R B SR
AR E SR DN R N LIS A A, R SR gy
H Ry il e 7 A e AR A R P B AR AT A I Vi  HE R S R A
FE. ERBEEoH R.C.L ZEHASBE HREEFRHLHHFARmES
BT SRR T B LA AR B A R BRE SRR B AR L B LA
EEENES OGNS LEUSREME RS CH L FRAENE ST . LH%E
e R B A Bt AR A - R S EM T NES MASHKTH LHRAA—
TR, LR SEMER 5 C s L JFBRMARME S T, L5 ST
BLEEIN-F5BMTITHESR, WEEH?EJFEEL%EM—MHET HihFEYH
PR A[ECAE. S FRBEIENRER. 5 C HEHANNE S CERRFERE
W AR E E RV EM S — 2 E, FZE R M AEMPCTEAE 2 R+ B
MEWMNESHTEHLBMERL-Z5EMTITHESL X ELXWEGFHFim
H15E 2 RIRP . X FHFHEMAR 5 Cl L SBARNE &S 30T EpI MR N, 4
BE LB B Bl 4 5.

FEFANTEN LHEROCIRA, RN G T H AR A ITH Q WIS HET, xER
R —THELTHQ TYHEHER FPHRASHNESERTH RQUEH QSR
HEBARYE 5S8R,

Lo BFRAALAANQEFHEMR BRI Lo AL
FITFS RQ R R — & & 7E . BT A

o ] sin[. r%r ‘

(2.3.17)

X (2317 EEATHEH ENBESBAZET tan(on/2) MEEMEZTT R—F
HEAE 231, S RPEEN, XFFLEUTH12ME. B REAEN.ZE
BRI |RI<(w™/Yy) »cos(an/2) BF. (i FHE1RE: F |RI>(0™/Y) + coslan/
) ML UTFHE2EMB: F IR = (@ "/Yy) » cos(nmr/2) B, X THE,

AT RQ M FHHA

Y= — 3 (2. 3.18)

R—F{;,—Uco'al%} '—--c.m _é \

AT R B
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fw ] n_ﬂ']
r R+[_ Y, CO“"[ 2 |
Y X @ " ) w_l}‘a
2 L
R'+2R[Y5JHE(ZJ_F(YQ;
|4 sin| 2]
L) Y(]_ 2
Y= W nit o " 2
B +2R[ Yg | CDS( E J +[_Yq_)
L8]
4
100 |-
Ha
B sof
0 i e
0 50 100
L
R=50; n=0§40,
Yg=10_4 587

® 2.3. 1) RQ X & Iuif5m e B i 69 % 5-F & &

B (2.3.19) X3 (2.3.20) 0]{§

1 |
a : p Foemt 2
Jeosl |+ 7|

Yi+Yi=

W

Y,

R2+2R(

[ e 7

" nt 2

Yeﬁwﬂwﬁ+—~—ﬁ-rr—?~ -
(oo 4

M (2.3.20) A {2

Y s cos Er): (%]m‘;(? <
2 R2+2R[ a{;nllcos[l-%r} “+ I &;Jn}z

-28. -

(2.3.19)

(2.3.202

(2.3.21)

(2. 3.22)

{2.3.23}



$ UL (203, 22) SRR )T

r'z_E "y }_ [ nm|
Y R +Y '+ [ R_.'(‘Otlw, 5 | =0

1E_ BN &Rk (1/28) 4+ [cot(nn/2) /2R, HIHE

) BE ) COT[%} 1—|—c013(%r:|
[ Y‘_ _‘ + Y + - [ ._’—
{ IR 2R (2R)*
EEFE AR
2! ?i_ﬁ'.-ll 1
I eot L .-'l = ng'; ﬂ]!
sl
LSRR AT
! 1 VE N COt( J%r I|
Y —oEl E Y| = L (2.3.24)
2R 2 . I nm
| ZRS"”\ ? ;

A (2.3.24) 2RO N El,ﬁZR.—cot(mr/.?)/zR;]ailéﬁﬁ:ﬁ leEIRlsin(mr/Z)
R e, A (2,3.19) & (2.3, 200 FTRLY B2AK T 0. Y NI R BULER X
F o b EFATHELLHHEREE 1 2R BN THEMNEN . BUEEL S
PR, ILFE 2. 3. 1<b) . {B7E R BUAEAT, W Y % |RI>> (/Y  cos(un/2) BE R TUE,
TE|R| <<(w™/Y,) »cos(nn/2) BE AN, MATESHEHE FHRTEE1LE
DEBEAHYW BRI, BT R AGRME, XEENRYELOESE 2 28 BME—-KT
¥ |5 A 1

HTRQEGSHEAAHASHTN L MmM L, BT LEEASE I 5,
WIETTEEMETNEMIMEL . A (2.3, 180~ (2.3. 200 W[4, EHEE—MRER
B EZIELENE (0/Y) » cosCun/2) % [ R| BLEGHBHEEN, EE 0
RQ AEFMYE LMAmMBRmm— 2 ES, IREXNERBELE L. AR
(2.3.18)~3 (2.3.20) i B L. TEHRBMABEREN, (w™/Y) »cosCan/2) 3 |R] X
CEFHERESBINEL, MASPEEMN. (/Y « coslen/2) HRE R
s BRHEE R (o /YL - cos(an /233 R| By R MARBESHPH CMED RQ

G T B A AR o 2 L A s R — B R, A A - R,

RQESHSHTHMNAMMELE M. 2 = 058 X—EA43THH

AL A
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1| 2. 3. 1(b) RQ E%ﬁf*ﬁﬁﬂﬁﬁﬁmﬂ-?ﬁﬂﬂlﬁiﬂ

_ 14
Z=R+y =y Ve (2.3.25)
A I, RQ E%ﬁ%ﬂﬁﬁﬂ%&@ﬁ%ﬁ[ﬂt%*%ﬁ%% 41 T EEHHEET

RETEHL. ﬁﬁﬁ{ﬂ:&réﬁﬁ%’r%m 3] ¥3‘u$ﬁt‘ﬁmﬁ%l@a¢] W&ﬁ—h
L R ERIRTT Y RZwE"%ﬁ{"FE’ﬂﬁﬂﬁiﬁﬁ%—‘#E‘h

/ . .
zm%ﬁ%ﬂ&ﬁi%Qﬁ%ﬁtﬁR%ﬁmﬁ%i%m#
Mg (RQ) ﬂéfﬁ:ﬁ—'ﬁﬁﬁ#ﬁzm%ﬂ%

vl g el
Y R+Y{.wcos 2 + jY w’sing "5 {2.3.26)

@ﬁiﬁﬁ%fcﬁ&%ﬂﬂlfﬁ[ﬂiﬂﬁﬁmﬁﬂﬁ%ﬁﬁﬁ tan G/ 2) TS EHARRET
1/R W—&ELK mE 2. 3.2, L R0 i, BEAER L &, Y RO Bt R B

E1REL %Fﬂﬁﬁﬂﬁﬂiﬁa‘é? Yw'sinlnn/2) .
X8 SRR
-I—ng"cosL %] — _;anf'sin( %1

L (2.3.277

]E+[%j Yo{wms{ ’4‘25] (Y

w3 |—

Z=-

|

= |

% +Y,w'cos ( ?1;5)

TR (] e

(2.3.28)
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fé‘. 0.5F .
-
0 2 , I
S
H 0.1 0.2
T |
R=500) v=09;
Y, =107 Sy

B 232 HFATHERQER>CEREWN SN SFHTERHE

Yﬂm”sin[ EEJ

2.

Z = —3 ; (2. 3.29)
[%]2-#(% an"cosll% J (Y, w*)?
FIEH LEEEEFE, ATUER TR .
. Kcot E) 2 )
[z-%] + —~—2[~g—’ — R (2. 3. 30
L . nr
25111(?_}

XA BEEE L RIR/2 Reovlan/2y /2], 40 |R/2| /sinlan/2), B (2. 3.
28) B (2. 3. 200 T4, Z BB A FAE . Y R AIE R, 5w i £ R HE 7 @ &
F1EBPH—BEN.  THRTERGNLIRE — 2 80X B BIIA ECES 4
£ XEBEIWEE 1 RPN FLEMNEN, mAE 253, % R MAMER. M Z
|3/R| < Yoe'cos (an/2) BF HIEME B |1/R| > Yow'cos(na/2) B R fitH, i HER
VB EABERE 1 B 2 2B —ERN, AT R A A{E, BN E.LE
BB XEENRE DMK TEENERE2.3.0,

F (RQ) B AT STF 1 E 8o il 22, 5% T L #3004 B2 4b. 1
VMBI ELS., AR (2.3.27)~R (2.3.20) 5[4, HE 1/1R| B8/,
BEMNBMFBELBRRE Ywcos(nn/2)231/ R JE4 (RQ) B A%55 T4
PO LA R U T R ER., — RS, RERE R NEMELE K,
R ATET R B R Yow'cos (e /2) 31/ | R, WAL . "N PEE.E Y,
RIBRBER T, BOEME Y'cos(an/2) 21/ |R|. EXHFEHL T, (RQ) THE
FEL4 ¥ B b AR e R R RIR B — AR RN tan (e /2) M HEER  ERBHH L
E—REAN, UR,%5 RBEIHEARK,Y, X8/ 28 s itm Emitibasy,
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2
mt
% AN ol L8] 2 [a
T o 0o
g 20 w0 % 60
GL_____L Y S
T o WW
~20{

K=500 n=09;
Fo=10* 5. 5"

P4 2.3.3 EETHE (RQ) 7 R0 BT HALN N B0 Hit 5 7 8 &

o
&w [
' 20
- L
¢ | | Lo o
—60 - 40 ~20 ¢ 20
e

B=A04; n=09

}J'ﬂz 4}(]0—4 S_Srr

234 EF4THE (RQ) TE R0 BT HH KW EeEiTE T-mE

E--BHEATEE LR,
Ma=050.X-HSLHFHFHA

1 ] _ |
Y=§+YD\/%+;Y0\/% (2.3.31)

FEUE, (RQOESTHESHTEH LE—RBEL I MEEMELT /RHER. X
5 (RZE G IGFRIFW E 22—+ 0. HEmb s a8l R HES Warburg [

2w MARKNBEREAS L L. T
"__—’X

2.3.5 FHERENERS

WA R . FREBEFTEMARBFRINEN FEMTFE. LB ST
MR Z A SR E SRR R RS E R A B bk B kS A e
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S A LA R AR D T U - MREER REAASLERNEGEE
W OB R AR MR R, - AR AR C AR AR SRR Z
B R UR R, B RS R AR 1 R R R R B AYRH T (B A
HRERSHEN FREARTRNEERELE) . Xot, ReSH T ETE
REgmY AT S THRE SR PR S G THRZ H
BRI, BRI &R E ST, EZESTENBEARRE, BT EREE AN
ERZE ., FERZEES N, TR EE A A L AR E A
TR,

BE, S hg it gE SR REONRE. BE FHRESEREN
2 F 2 A ] - RS U R — — X B % & T R — A RO AT, FE AN ]
ERBA T, L 2L FREARNSMHEEMIENRER. TH, £—%8Fk
F, S om e R SRR s ST A R 2 R AR E — A R X R R
2, —AMEL IS T Ly R A S e e o iR, B 2. 3.5 s, 2— T RAW
A~ st [a) B S BEL 3 33 14 PELE S 1 ), AT o ] LU 0 s P 2 B A L R ) i i
XA AR 2. 3. 6(a) PSR H ES N . HhE 2. 3. 6 (b PHEH
i P Bl BB — MRS, TS E 2. 3.5 PR ILE 2B MR E—1-
FL T AR M SRR R, HRESEL B2 3. s PRI ARMFRE
B EE YRR REY, X— ST B L S TR R A R
A, R R AT

2.3 6 FMENSRERTH s M EHEEE 2 AMFHEEHAR, BHTR
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. o

M g% ** e, . o
- . 0
K20 9

0 i iX | i %

40 80 120 160 —
=20 ]
Zr i G- em?

B g 32 T4 E ]l mol/l HCIHE®W T (13 #14F 1 mol/L HCI
-+ 0. 0005 mol/L CEEH F (238 EIS

24 kR O B R R T, A HERR P R R B A & R I by H.O
o HEEEEEE R TR BENREE S, 2R RS E W Z W ATH R B d K
WA HO S FEAEARMOSMERFR. B TR HO TR BRFHT
A HARREEFEY A EE RS L, ME AW TEmMRREZENEE I HO
T BN EER, B R RMER R FENY R OEN RSB EEE B
M HO o TR FE RS R B A E5D PR -2 o LoE T AR B i
i) %2 A7 T R, 2 SRR 4T 4R R A R e A AR R L B A A T T e A T D phy LA P B
HRBRWAMANE. FEREREZORETHMAEEREY C. . EINF &M
B PHRBEENEANES C E—EMNBLET.C BEEPEMM A KE,
B REmERN Y TESRRAMNESE IR EN,. XEEREAT LBREH
H,O 0 F 2 AR B e R e b T AR B L T B R R T EmE R &
681 8f, REEEEN C, TEEATIXR.

C,=8+CH+U~8+C, (9.3.15)
w5,

1_%:{1_%] Y O (9.3.18)
CHE—AHRE, 4% L2 ILEMEN B3 L ER Mk w W Ff
HENEREE AEFEHEEHE SR 0HEERT 1, BT 20K %K,
CH C R ZARAE MK ERENEE . HTS 1 - C/ C=i. T —ERE
AR AR-THE, XES 1 — C/C= p.p REGEFEE . BERT
it LREWEHEE. EALTER
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u=Ais§ (9.3.17)

pEHR G EREE. ~RELT . ATNROERE I REFEME, H]ER
WA ERRILMEERAAELT.MENB,METERMER 7, WEIFR
TR 0.3 1D E xSy 2Z2RNZBH—FESFIMWES, i ELIFE AL
REAHBE. T CHERENNEMFMZLBERPNEHRATEENEE, E
AL ARY CorvEE. P, T AiREMAE ARKEN T R 1 mol/L
HCl 3R o s A B EHH T & 0. 3. 17, RILFTRAEF) 78 1 mol/L HC I ¥
FIRMARRER + b B R B AR+ TRk A T H 578
HEHE BRI E R EMNER, MAEX ~RFP T TR WA AL
MEENY, BEERME.BARX EEN 57 2B XFWME 9.3.37,
*9.3.1 ILIASENEFRREN+=RXKH | mol/L
HCI 8% P GEX FRMAEFER)

+ i REHE . B B _
I 5x10™¢ 10—+ 5104 103

B /mol/L

E eV — 4283 — 481 —482 — 482 — 483

A o33 HLSgEEmERREENT 5REY
1 mol/L HCl BN o 5 p Z2HHMXE

7 U5 AR oh AR LA IS 7 fr e £ B LAY A B, RETER R & 1R R SR AL R
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£ DA IR B 4 T TR kot B2 A AR 2 LR B B S L 0 T 4 PRV DL A ]

CRETE

.M

A

A -G R AR R A FRIE R (0.3.1D) AFDEF R

_ 1., B 0 1
Y"_R,+1 ; (9. 3. 18>

- ?.I_ﬂ __'M- } dé
B_[[an” [ £ J ' dE 9319

PR 20 R O 8, 2 LR % B0 6 o FEL T A 0 199 1 )
R ESHES . E -PRRESAR RADRATDAARGEAR RN
AR ERESTSHF B> B~ PRI B<0, WE - aFpil . XA 43T
i a s s e a0 A R A SRR eI o O At oVl MR U X ek
T e BB A AR R L 6 0 R B O R ) 4 B PR O B T B Y. BRS

o, (‘3[1'|) )

_= _4a - P S v . ‘MO

m (annaﬁ.“ (0. 3. 20)
ad ..

Be=m+ ar (9. 3.21)

EEBaBERN YRSy G, ErE e AR E,, RS ik &k BB
FE A&, o] LU X f v B R R RS e R, R .8 AE,,.<20,
LB 28 bR e BE B3 K, T Dl Rl S ORI BRI L B ) 7 A AR R B A o B A IE
{H. BE T m (E8IERLLS R E RS A LS S BRI RAFUN,
Bl i B (ERIEH ., O[LANIE d6/dE MIET ., BISTLIAEH & B T S8
k.0 HBHIGE R/, #Flm, TIAigENARMA PMBA (—FiFF i H
R B HLEE) 89 0. 5 mol /L H.SO, BITEIH,AE,,, >0, H E.,, FWiHE PMBA #9ik 1
KT F G T LA 340 3K e 438 £ A 2 B TR 4 D3] 4 om <00, 7 1T K 8 22 ol 560 38 9 R
75 A BELA i 5 T I 9. 3. 4T SRRy Bl R — R B B0, B RT
PAfG B ,d6/dE<0, B, S FRXFEMBER, EMMEEETREESRRE L
iofsauk o dioli A Pug
HT A (9.1 6. WA AR ML E S iE.
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80 —
o. @ ° 4 0.24 mmol/L
Q. [+

&0~ o .0 « T * o
~ ] & Q
E * . o
o 40 — .
) . Q
= (.08 1. .
Z A mme . %o
= 3]

L T | [ [ I ) T %_'"I
mn 40 60 0 O pet? 180
=20
Zr i Q- em?

B 9.3 4 TbsEeks s (6 ik B A PMBA #)
0.5 mol / L H;80, B P HEAE EEE

p=-—t—" (9.3, 22>

AP R RAFNEEZSABRPAERNEEA B RN RCBRIE, F£0.1%
E 2N 8, B TR THF B b w0 SR A ool B LR, B 4
WAL R, T AR SN R HEEP AT EEREHE R, HERHRX
(9, 3. 22)8t W EE, XX FREBRERO. L.OFHEMEN K BESABHF
MENEBEAMERPE R TEEN. B AT L= 1(G=2a, 0,
W fA MR ¢ XFE—RFS T REREN £ 0 FE, Hik
1) _dol1| | o 0329

W AT 1. 7). AT BEFEINE B b SRR A R K EE. R T &
THAMEE FUA K WRE-BRESTHEETHIRAER K SEEARHN.
MFEEA R, (1) f Samdt B X, BRI REYEHE D . 2) &
MAOFHELMBEERN, BT ELMEZERXEFAT.L,= =1~ 0,
dln f,/dE=d In f./dE. B 5L, EIXFEH T , 755 2R n] 89 75 i 3 i b i R 3
KRETEFOBRPRHEMAR K. UL E-REE T A 9.3.22) AHESH
MR erEEiRE,

{HAE, S RAE LSRR BIE RAE UARE, 1/R, BAR (b s H A B xd o
ff EMEES. M U/RERABREFEMNBEMY £E RS HoXX, BRIE
g R LR R BT R E L MM EMT (9. 1.6) RBXE.
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K! ')
I =% (9.5.24)

Avh KRB AR, T BEE ORI E #mi g s KHgER -6,
B, il R FRTEA SRR G I P F s B LU U H R R

R~ R,

,P__.-H_H {0.3.25)

EHBRIENREITRE T - R T, DA FELILIEE B ARSI AR
WS EE. TR CEEISTAEEMY RS EZ -,
9.4 WrRe R ESER bR
9.4.1 R {FEHiER AL RS SELE

ERMHEMERIEEERRAEZ TS REANGE S, UAEBIHAERE
AL B E YRR,
Fe — Fe,., + 2e
Bk BX--M W R B H NS REARS , REGEELERMTE (0 RBiE#Y
REESTEBWE) WG ME S EIEATE Bockris Y™,

Fe -+ HyO+—(FeOH)  ,+ H' 4 e {9.4.1)
(FeOH),.—FeOH™ + ¢ (9.4.2)
FeOH™+ H'==—Fe/,+ H,0 (9.4, 3)

U EERP Fe  FRTTERATHEER T EfRfads" KRB E, % 1. &
Feo. 4 DR AR ERMNNBR.ELTTUAS AT TR

Fe + H.Q =—=Fe(H,(}),. (9,4, la)
FPHLO)M-.‘—FE(OH_ )Ada—l_H_l- (9- 4, lb)
Fe{OH ).u=——(FeOH).s.+ e {9.4.1¢)

BSEbR b, BUR (9. 4. Q)R T 0] & T o [0 (UE R R 10 ) 75 5 K@ Mo b e SLBR 2 4 )
. B9, 4. 1h) BB RE AT LAY HO T HRE AWK O ). fiE
WHFHH BT, X TREETERR. BF (9.4 10 28R £ LMRKEF SR
b TE® B R 8 (OH ) 25 & A 4 R B 7E 5 08 R Ay o] LAYE 4812 5 (8] 2= 4
— BIHEREEIZESY PO, X TREWILE®R . X NEERERER
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FE (9.4, 1), BRI (9.4, 1) RERY (9. 4.2) tedediof, Rt i, Wb+
RO AR LS E R T YRS, R (9.4.2) BEREEHPRE.
R (9. 4.3) UL TEERE, ERERE TR A, W RRE
R FF T 1 20 25 4T T AT 820, e X RE A R B AL B R T B BRI AR B B A Tadel
HAEA K 40mV dec, OH™ BFHINNRHE L. H'ETHRIVERE —1, Bit—

PRI B TR SR e (G A RS R A O R R S B AR R YR A R
497 B D B B BE R A R AL R

Fe + Hy) ==(FeOH)ux+ e + H" (4. 4. 1)

2(FeQOH}——FeOH' 4+ (FeOH)wt e (9.4.4)

FeOH' + H'===Fe .}, +H;0 (9. 4. 3)

ek P R LR B A RN SRS SRS RA ARV —, R
RO BME AR EBES IE RV ER -, CRAB6Y
(FeOH) W RWHIEL B ER Lah &=y, v i Zdhzg), EEEEREHAEE
Hi b, (FeOH R 8 5 B E ., B (94 4 B8 19F 18 2 HEE shi H k4
Pl R A el FERME N, BRI B E RN Y Tafel B3
IR 2R 30 mV /dec OH B FHRNERE S 2, HT B FHEMRBHY -2,

FAL OH B TS5 S MBRE BN, H iR & R E R &R LI B F
P& 5SS R B, B AT PR R I P EoR A SR, Bl e 5
i Cl7 L\ Br™ (SCN™ $3 73 T2 MR v D ey i & BUE TR R R BT e 2 /Y
T, G R PR B 4 A R R AR A R . R b AR IR R AR
WWRELY OH BTHEEPHAEREREEHEMTIHE TR ARBESESE
TR FRGES Y, BB HEEEL M. HTU R TR A% -
MR FT S B TR AR A T R

M + Ay ==(IN),+ e (9.4.5)
(IN) P, + € (9. 4. 6)

AP MEBRESBORMA BREMERMESBRANTIAEBT.IE5HH s
FrixmYRLTEEHE, AN LERARHESBREHHE =W, P FntTH
WHFHRARLN Y. X (9.4.5) B— PRV, NEBIHEIN RN AEE N

la, FE
I =k (0—8) scy exp\ ;3’1" ]

=k, (1= + ¢, (9.4.7)

KA b o RAMMM R R EER T B EHP VAR A KKE. 42
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(IN)ELBEENELEZE  ERN (9 4L MERAYNF REIENE.R 25X
s, T RENEE FE 2EEd M AN BREMBN T A 2T L
Hi L 309, 4. 5) AT B A it R 7 B TR B A

T =k 0 exp{-—}rl_};},)FE}=k_lﬁ’ (9.4.8)
WV (9.4.5) B EMEREER
Li=F.—{_=k_(1~8)—k_,8 (9.4.9)
R (9.4.8) BREEEMEE,EAESR, THRNEEHR
Pa, PR
I—k, 0 Exp[‘. e \ — k0 (9.4.10)

A e, MER (9.4.6) B EN. S ITRENENEERERDN
Io=D =k vco—Ch | s cakh_ |~k )8 (8. 4.11)

WIS R B H AEEBEHNS EARE.HEN 041D BALENETEES
R AREREERRATE EMOMAR  XE s ST s mhHhT
TRX, FUNENESBERBEIBA S ESNTRE N

_1.,_ 8B
Yp= R, " at jw

(9. 4.12)

A

BAHESEEAR R EER. & B> R LS HIERI,; /% B<o
T B EHE A ETRN., RIS ET«Bay 4.2 P B HRERKRR
MR, X 9.4.5) IR AE ¢ A M (9.4.5) KRV FIR R (9.4.6)
i 6 B, B o M RIM BB 2)aERE
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=K, —I —1)=K[k, +cs— ko »cath_+E267  (9.4.13)

A K BF R, & LA RIS

[

r i

:k+| + C‘J‘_{—k_|+k2}0

A IR B R A,
fe s AT L0 B O d6/de = 0, #orl bR e R s ate 0 .

. ki ®cy ]
(f’:‘?)”—k+1 etk TR, (9. 4. 14
A9 4. 1 LLEE]
= :
mﬂl&;_ = N T (9. 4.15)
MG 4, 1488 B IFEA (9.4.15) . 1§
ko vc, =20k  vc, Fk DO
= 10 ;' Al (9. 4.16)

E—BEN T BRI EBEES o 0.5 AH.BEBERV (8.4.5) K
J7(9.4.6) MIEBEN o o EF 0.5, 1 (9.4.7) & (9.4.11) XIS

b:( __:J]'._—EJ ”[. O.}ggF\ ' ['kl-l * Ca™ ('E:ﬂ | * c.:t_{_-k_[_!_kg )I?]

B 9.4.140) ARA LA RS/

PR iy sl B (9.4.17)

HTF e HNEERAPEIFENRE.BESRECHE. AL s KEREHE, & B
Bz RHERGRET » HEEEZER,H 0. 4.16) RTTLUER, Y o HEM ] 1118

kH Y

2(k+] * fA_+_kL])

B E LIRS  m AIEE. Mt B0, RIS A9 (R4 040 17 1 BB, X+ [F]

—MER  REEESKSERE 0 EfRh. ERRERAET, EEKAERL6E

DN, Bih B TFREABSHERE (9.4.5) [ 8 {EHKH M3, HIE L Es

WAL T ¢ EHtbE/D, Hib, 4&R7E LB EP B R4 T RS EwEE, i L

{EC 9150 47 25 55 it RO 5 i 7 v B B A A 1 T MR i e L BB E R 5 5
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WA A, WA B E BIFE A, BIEE AT & I BHE T A - AR P R
BARGET by, s ook W B0 €(0.4.18) R ATLLEBIHEE LT 6=~ 0.5 87 K EMN
B {ENE [ 0 f9 557, 7R D S 47 A (1 00030 o0 MM IS0 30 ) 0 K 099 27 7 4K A B 4
RPN 2. B Ah AW T A MIRIE BT R AR (9.4.5)
i @ (B T R Eh 7R b R MR B 78 5 A TS AR A SR i LR RO
TG A R A RIS R T LR iR,

9.4.2 MEAFHEMBHRES MO LLIRE

HE R iTERE AR s EE R ESEFEA HO TR
A LA E T 5B F2 H6 WSS T AL S8 B R, S5,
EREBNZBEBETEBRHA HO S FHOH ETEREBHELAY (BEES
KEEAY) B, XMHEAHBMER. ETHESHERERBS SERRE .M
B -HorEZRnE&RidRRERIBREEFREABEDIHNERET. EIX
RECHEENESASRED L. SRAERE AT EREIEAE KSR
BEHATEY H —F 1, TE AR S0 B e UL I S 2 A B, T R
HEXERERTEE., 55— FER, FrR0 R Py D £ 58 /08 71 S R A
W EPBE/ PR B 2 ), — R A 2, B IR AR T B A 00 & S B PR o ) e A
SR 3 4 O B AN B B MR M A i) T 8 I BT B IR e e 3
EOR BFERTHEREFAMEYEREERGR. B EHERBEET B
PRz Fay R~ EE. SRR, R R R R e, A TTHEE
MIEREENK XEHEBRTE, EE5&0 T . FEENEREESEENE R
A, R R EREAT ., TR SR 815 A0 AR 5B 58 A T 4 e e e
B REEET . REAELBREEZNERARNEREARET T E TEABREE
B HESENEREEZARES Y XA, IRREEEd SR HR R R ER T
R E R,

SRER LW OHEBRIERERAEAE MR AR LHMEER, R
MEBERA LSRR, F— A EFESAER T EE R d AR M
A ERER RN, X E YR R R FERTH SR AL Ta &
B AR A SRR RREE, SEBEREWEEN YLD
2L PA08, B P LR R R BT R S B SRR R TR
FHETFECRBEN, LA ELERHE = WS 84N Bk
1 B2 o 1 35 78 B A B R B B B A 1 0 T PR L R R (b S — g ol i B
BEAE”, ERZREHET LUK ERERN SR, BEEEH v, BR
i A By o R e AL, TR R PR R B R L R M i R L B ¢ BB
B SER P HMEE TR SRR, flmad@T BRRi 5ER
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P O FHR AgCl IR K THRAGRE MBI B 0 B AL I M e T
A T B Bt A R A A R PR AL R R Tt B 5
e 1) PRV A 0 55 2 A 0 2 ) 35 R TR/ 75 MR 52
RIS

SR Rl AR R SRR T R AT s AT A s g
BALRE, B FRTEH MA,,. EIRAER RS -5 5 8 0 G e A e i
B g R b5 o 0 B o LRI L T RIS AR F 25

M —~>M7,, +me 7, (9. 4.19)
1 — 4
M-+n/sA,—MA,, . +ne I (5. 4.20)
1—4 ¢
MA,,,——"Mo, T n/sAL, I {9.4.21)

4

B (9. 4.21) B— M LFRBRA, H A EERAREARTE, BT FER
W, BEEREE L, ARANENELENEREABRETHEREFRER
RERBHNFEURER L AUSRRRY 9.4.21) WEE, ¢ RRELERH
BEABEOEOE SR, CHBENER o~1. S 45T 1 6, 2RRHLHHHE
B, R (9.4.19) RERFHRRESHR AR R EEEAL BRERBBEAE
W R R (9. 4. 200 BB AR Y ERER B BENEEZN. EhE
CERFERESNERERRS . AEM E MBRPHET A MIE cBEm
FOFT e AL, R 10 I, #3505 Tafel $IER.

FE

I =k(l~DH=k ;(Q—Dexp alzTE} (9. 4. 22>
anFE

Iy=ky o+ cr Q—8exp *Z}{H?} ==k (1-—8) (9.4.23)

HTRE c HEEARGT U c FAFEEP. BN 0.4.2D) HEFESH
i E JTa%.

1,=k,f (9. 4. 24

R R A CHEERSHRLBRL T 2 USR] LUZ B 28
R EAEERREE Y
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Ie=L+4L,=Ck +e)L- & (9. 4.25)

FEXFER LA RAER T R ToF a5 BR R L £ b Rk
FHUHENERES R O HEE-BRZEMERE TR, A il S M
BT R R

SERE (9, 4. 200 {8 @ BEX WY (9. 4. 210 U @ sk, & ¢ AR

A
_ df _
s=E=K[kg(l—€)—k351 (9. 4. 28)
A K EE R AR TESR,
f= u
__-kz—l_ka (9- 4. 2?)
1= (9. 4.28)
_kz—l—kE Tl L)

mEATE C 2 BRI eE, B T RA R SRR Y,
1 B

Y=g Yt e (9. 4. 29)
it &b
1_(dey _F &
R\V3E!  RT kyt+k, (aymk, + awnks)
59
__RT b,k
Re= g ambs + amiy) (9. 4. 30)
Ml (9. 4.26) F
] a
a=—1"%! TRAkTEI>0 (9. 4.31)

a0 /AL 0.4.20) EFERERHFEN. RO 420 B =m-».10
f aIF"}

m=lg,- Nz-r(kl—l_{'.j){o (9 4. 32)
__=f' = _ F . anKkk,
o= r’JF) RT  k,tk, =0 (9.4.33)
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 F anKkk (B 44k

Be—g7" bk,
EE BB ERTHEREN EMFF T RETRHER T, Y

B<20 B, AL 2 TEALE A A A BRI R, R SN SN B RN RE R R

<0 (9. 4. 34)

R R (9. 4. 35)
T eRC, 4
FHBE CH
O = —1_ {9. 4. 36>
* RYB]
FREHE R
g =B (9. 4.37)
““4—R,|B| A

Y g — RIB|>0 W ,REIEM Y a — R|B|<0 b, REFE, HITIEE L
BRI NARENE 1 S HEHZE 2 KB R EEA R BEREAE. Ko —
R |B|=0 0 ,REFTEIFTFK, it Z SR EHEFHEHE RSFHBE C 2K,
TR o0 B, BH 4 BT E LK.

HAEXREHTR —TFTa— RIB|I MERKEHR. h (9.4.30),€9. 4. 310
(6. 4. 342X P LIBE|

bk, (a,m—a,n) i|

a=R|B|=K [amk +a,nk, T

giews, R LEABEEERDNAGERTERNKEE., L —RIEE. L 18-
AR RO AR, FREWLGLEIHS
]?r:k —|—ﬂfjnk
‘”ﬂiﬁ;ﬂ.—f“v%ﬁ%ﬁ ﬂ'ljﬁ] ﬂz%ﬁ{gﬁsﬁz (0,5 EE! ﬁ]lﬁig 1 M 1 ‘T‘?%EEJ:
AFUED, Y m=nbt,a—R,|Bl=0, ki RETIEH R BMTH L LRIERA
B 4.2.3 LRHARATER ., ME m<an, FHLEREHERESHNERRE N &R
HITEEHEEBr RN E BRI TR LR EEE FHN K «—R (Bl B
M RE R, ZfufH, FEMEE LRER - SHANE | ZRRBPRIIF 2 2BHE
B, mAE 4. 2. 4.

R ALTa Zr FREEHRAACHEGHN R, ZHIRA 4. 2. 3 EEAHER
- 184 -
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O, BRI AR R ST R AR G (RS T IR, £ R 2R A9
AP’ TS LR i S T MR 0y Fe™ . 8O TFREM vm = 2.0 — 3,
m<ln, B 80K S I8 Rt IS VRIS R 4 A RARUr B 7 T A pE (LR Ay I 2
B E T KBRS SRR FEME LA IR IERR R MR SR
GrBr, S B&E 4. 2. 4 EIREEFHTES T,

YERBERZREEITHEE M6 =156 FEREHEARIHREEENRT
AR, PR EORETREEENEE, FT-WhRITRHTEEHEE
172 & A IR B s & i I B B0

9.5 WraRHi{ks @ g
9.5.1 FMAENSMEEEETIE

M REN | W Er g S NS R E BN E A8 (2 TR R A
AETEXT AL AN — B RELEMNNZ B R E, 5 —Fo-Rad
FEL /3R T 5 WA A 27 V) A b D2 79 00 BT B R 25 . MR VA W D R TR TE L A L G
Ta 7R Bl b B o ey 8 B okt (A AL R B R v, M BBk i & TR i ag H gk
KEETFEEBEEEmEL R, s ehE a2 R
BRL.AMANARKS R s X10° Viem, T & 6 CaR b 45 5 e 0y B0 N 48 it
10°Viem, —~BiIANA G BB SHERAENENEFHEEREL N 10°V/em, I
BUAL R R Ry L RE TR M AY s 200 VL U b H AT LAIA A R b i e g R 3 40 L B
WP RS RE ¢ TS TE v/, R o,y M2 ss, i1
TERBHETEHAERE THRERESEERD, B RECH B ERRERE
FERIRAE B/ U AT LA A28, AT LA L D0 2 0 R 4 R 130 22 A 8078 T ) LA A1 A
A EWMBERAEHNV MRER AV BEREH LB E S 64 8RR
B, RS R EREFNE OB EREE LN Rk
E oM RB W, T2 v M 8 E M MR EGEULN B R S e R R i
A P REREN E, SRR A RS LW RN N A B ] g A
WENHDRAEL T, B REE LY BaiEE [, % Y.05%

O S - (6.5.1)

:ﬁ}_%_a—kjw
ek

L_[%}
R, |\ aE!

L)
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el PART—#, RAR s "RRET R & W B R F R, EM S TR R, 5
B HIEE,W.m 5 b F56F, BE 4R A GRS & BB S B B8 0, PRI M
R W PRI, RERTER 5 HFX.

g F R IE ALK EE FA T RIERFNBRER LR, B E N A

M

Uf:K'If:;z-ﬂ‘If (9-5-2)

At M RELEDEN S TR REBBETFHNY.F RENEHE .4 RELE
MEE. T —E M4 BRI RS R, TR~ ¥ K RRR, HFE
W S I T B 8 1P T o A T R M R AL R X R L AT LA SR AR R AR T
R ESLEN T, NRREREREEEATNSRETNER /AR E
CHRE g 9 TR0 ) o] s /7 L W LA MDD EE R T et RIS 1, B OB 2 A R LI
TE B AU 5 G 4R o I R A S 570 EELTET ) 9 T T AN SO0 D I A4 S LT RE I
ot R A, B R TR A A B O 7 Y PR 5 f S 7 AR o T T AL A e
T v A B I SNE RS L X T T R A S 1 RS L TS O A R K A
BER SR AR B FREME FER I BERY L E,

B R R R B0 R EE , e R A SN T b 5B AT 2 R A I Rt PR S Ao A A
WEELX. THUREERNERF BT HFEEL, - SR aREE 1%
KRB BB v, B4

M

v,=K'I:=m « I, (9.5.3)
TRERREREERNEHELRE A
S=y,—uv,=K{,—1) (9. 5.4)

i e A LU F]

{al
a=—K|~!| (9.5.5)

Uoey
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MR R RE B EHE A REA N T AR E o KR
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WP o BUTHEAANLHER AR 4 RETEREEREP RN S 2REMNE
E.EMSTHAEASEEN . IR RS RE a4, Hit

1 aenFd .
anfd V
a=K RT "7 « [, >0 (9.5.8)

m AT RLNES (6. 5. 60K & FLAM (9.5.4) Bl (0.5.6) FFRE

m:—% (9.5.9)
» a.Er', {JF__LI
=% =K% R,] (9. 5.10)
HAbERE R E 2
J,,.(?L‘
R, aEJ” (9.5.11)

R SRR B R S, M I R R S ALK, 1/R= 0 R,= oo,
MRASMAESYREREUATF AT PSS TFHEXTT RN BB
WL AR EAS RPEEFR PR TN R ERE R TR E
BRI RS B E L% R = oo HESLBANE M IE M B2 LU o ) a4
HRFFAN. A0 2RETESHFEREFHAR AHOMELTTEREHR AL
W R BE RS TR ETRMESRE N /R 0. REFMME. &
(9.5.9) #l (9.5.10) WXBH

B=a 1%_7%]?] €9.5.12)
LA 0.5, D, BE YRR R
11
YF=;,§;+%-£—; (3.5.13)

A r= 1o, HBHNRIR (), L o=008,1/Y B B R, & L AB/T —
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R,=R, (9. 5.14)
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R, >R, , EXZHEHP EEOMERAEERALTES MENEE L A
Bt A, RSB QR E R T B A B B N T TR ¥ i B AR B I 8] A B
B BER 9.5.6) MR 0.5 1) LHRAWRANATT RWAMEA.HEE R= R.5&
EAKFE S HERAER (2), BEOHFE T, ag PR A RN T AL RRE
T 51 2 5 1k BB R 4 PR S F 1, RO 3 ST e T, R R M R R B 3 38 1 o [RD T A
R T8 RO, IR B S T RET R R HE R R E S, MM TRAR
EH AT SRR RN, BN SR RAE T R R E
MM RA&ET. TRIEMEM R, N 10°~10° ohm « cm’,

9.5.2 R ERT LRI MiTE
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H T ERL (0 Rk S ) TR R RS R AR N, TE A X R PR TR B A A X, R BUE T
PL /T R L/R > 1/R,, T 7R 4L 22 /] K3 B0, 1 3 Y& i (X 3 9 4%
A, v, BEL D 2 i S RELH MU0 /) 38 A 3K o B 8 R R B b AR S 0 (X 6, B & T L 4
ZILAKEBRE, T &R iR A B SR by A X R A B T fi B R I K
Hedy SRS A RN TR B B T R e s h R AR, BT RHIE
KTHE, BB BSMEFEGE B M & oHEEEE. MR
g Cl-SaE3I R/ A FLEMMNAE FRAB RS, A ER - RE KRN Cl™ 5
RS X e A e (LR AR R TR/ EE KRR/ F R RSB RS
B R, BN € R AR e Lk b T CLU B IR R A R o KA
FOHE, AT /R 1/R,, 55 (5.5 1) P49 B>0, BT A% 45 554 1 AL
P, EFLAY X —Br B R Cl BB a3 Kb iR et 7 i K T R iR
B, R KRR R X BB KB Ak B
CRETURSVHEEEABE . CTNAKRESERSRREONEEED HE
THEERS. AT E.BEAEEERE R EAETBERIHERS LR
R REMAEERZPC BFRHREAS. MH' BHFMCEFrIRETELR
AR XA RE K AR EREEH S e R AR
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_a_ KR i
R, B_R}m—f{ (9.5.16)
1. 1 _RR
L=p=- "R_R (9.5.17)
(9.5. 16> # (9.5 17) AP R ERDPILBHA —
FEEK A R, wm T 608 2 1 H X 5 ) AR R,
WM R,, AENERBENHENEHAM S e ——— k-
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REUPE 0.5, 1. WEIFTA. T RAKMEBR, ZFE || N
B SRAEMEIEEARMT R (0.5.15) H4 J‘ -
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U L B 0, TR L a IS IR  % . E it B 93 T £ Mtk
B T AR R RO FL % 5 00 o A FEL S A ),

LB IR R R LUS 8 A ST R R B L M A £ IR 2 i AT
LR KRB R R RL TR 0 2 , X BE4 5 T IR B P S L T A T b
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