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CONSTANT COULOMETRY STUDIED BY PULSE CURRENT

ZHANG Mingjia, PENG Qiao
(School of Chemical Engineering, Dalian University of Technology, Dalian 116012)

ABSTRACT The electrochemical system is charged rapidly by the pulse current, the potential — timed
data of the electrochemical system is analyzed automatically by computer, getting the parameters of Rp
and Cd and so on. This is a kind of experimental method that constant coulometry is simulated by
pulse current. In this paper, introducing the principle of the experimental method, the experimental e-
quipment, and procedures of processing data. The simulative and the reall electrochemical system is

detected by the equipment. In the practice, it is doable. Comparing with traditional equipment, this

equipment is more convenient.

KEY WORDS electrochemical, measurement, constant coulometry

WE R, Cq R i W HEME, HREERRR
Ho—f KR FERC T R R
A 1 R R, Y R, AZ BB SRRk
WWCREE, R, MRALE A, Cy AHEBRE.

X F A R, R LR A RSB RAETH
W R ER A AR E], T B AL, AT
SR E R L SRR, SR RRE;
ERBRERE—PMEEY C, #TTRERSE, RSB
X Cq M R, BIEL BN —FE ST, Wiln
{6 B S 46 41, T L. mi A o O 2 26 T FF 43t A v 3R e
BfY, BT LA AT 58 S0 RO R 3 — R A B R B R

—RAE 2 IRKEHRTRE, B—HEC
WE—EER, RS ICFETER ML . XA
B8 B, BIRAE BRE L. B TR
R AEERBEEEEHERFE, WEB AN E
AT E YN EENE - EANEER
Bk n ik AR S R (BA R R BB Bk RO — fE e
B )RS m AR AR 7T, Hhkm s R/
RENEKESHTEVNBFES, TRed)E, Bt
HOYLER BB R MERAE, ML T MR R ES

AMASERMNTIERFESTREME.
WV 5 : 2000-07-02 ; YL 2 5 B0 :2000-10-13
e R, B, 1955 64, "L

BERRTAEEE.
1 Bk e i — fEER BA AR

A—ERB Bk B Tye XALTF B B
BAMESRERBERAEREEFRH, BB R
MREN A ERWERERT, MG RZRB =&
— ANV BAL AEy, AE, RARX (DM REFE.

AEg = I'gaR,[1 - exp(5— At )] (1)

R, X Cq
B (1) TH:

‘ - At
QRp = I’E@J{:[l - exP(Rp N Cd)]dt

—- At
Qrp = IxalAt + R,Cy - RpCdexp(R_pC—d)]

Ca
||
]
R4
Rop
— 3

Fig.1 Equivalent Circuit of Corrosion System
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Fig.2 Traditinal console of constant coulometer
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Fig.3 Partial Schematic diagram of Potentiostat of Model CP6
about Pulse Current — Constant Coulometer
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Fig.4 Flow Chart Calculating Electrochemical Parameter
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Table 1 Evaluation of R, and C, of titanium sample with dif-
ferent starting time

R rate of Cg4 rate of
time R, change/ % Ca change/ %
t/s /MQ (R’iﬂ_R’i) /uF (C‘.-n_c‘i)

XIOO/R& XIOO/C‘;

0 6.1 64

50 6.8 10.3 128 50.0
100 7.7 11.7 146 12.3
150 8.6 10.5 157 7.0
200 9.2 6.5 162 3.1
250 9.9 7.1 169 4.1
300 10.6 6.6 173 2.3
350 10.8 1.9 174 0.6
400 10.6 -1.9 178 2.2

Table 2 The evaluation of R, and C; of L304 stainless steel
sample with different starting time

R rate of Cgq rate of
time R, change/ % Cs change/ %
t/s /MQ (R’Hl_R’;) /uF (C‘.'H_C‘-')

X IOO/R’.' X 100/Cd',

0 21.5 45.4

50 31.4 31.5 57.4 20.9
100 37.0 15.1 60.6 5.3
150 40.4 8.4 62.1 2.4
200 42.6 5.2 62.9 1.3
250 45.8 7.0 63.9 1.6
300 46.9 2.3 64.2 0.5
350 51.3 8.6 65.2 1.5
400 52.3 1.9 65.5 0.5
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