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Simulation for Electrochemical Measurement of Aqueous Solution Using Chromatography Paper
MABET |, OFt EX, JRA #BE, T =HE

Ritsumeikan Univ, Kangtae Park, Yuji Harada, and Shigeyasu Uno

E-mail: suno@fc.ritsumei.ac.jp

1. BA

rsna< hJ7 7 —~_—s3— (ChrPr) #HW=E%t
FHEPEH STV BH[L], AR BRI RED
R b—a HEITIENLEN TR Y AT
PHTWB[2], LarL. ChrPr 2 W i=A oESILE
HEDY I 2 b— g NI T TR, RIFFETIE
ChrPr % W= 55 123847 5 BRAL R0 72 284 % ZF- A
ToHDIC. 7a s TrXu A Y — (CARIEIZDWNT
FEErL I Ial— a2 {Tol,
2. YIal—TarbER

Fig. LICARFETHY I 2 b— g ol Li=R%
AT, MLITARZEMEIZH T LIERFORTH D, M2
IIEIEDE S % ChrPr 2 WL R U S S ITHIBBR L7
BADOFR . FLTM3IZChPrZ2HWEBADRTH S,
I ab—3v 3 Y7 I COMSOL Multiphysics 4.3b
Wz, BRRET IXM B R 2 L, PRI 1.3
mm & L7z, RO E S 1%, MLIZIEEE B+ 012 IR0 5
EXELT05mm, M2 & M31Z ChrPr 2 W=D 15
SITHhod018mm MW, SEMEEH LI RRTA—4%
Table. 1 {2779, M1 & M2 TIEHEHER%L Ds. M3 Tl D
PHWE, SRV I 2 —3 g ATHWERTG A—X
ILEBRERIVEN L,
AMWFIETOFEBR T EZ UL NIRT, HERET
ALS/CH Instruments Electrochemical Analyzer Model
610DR %M L7z, #Ehmi%, 1EHEMm & SR —R
NR—2 h BRREMIZ Ag/AGCI A > 7 VT, HIER
WRIX7 a7 4bh ) 7 A 10mM & Y > BREERER 100
mM, pH=7.0 DIEETRIK % Tz,
IFERLEEBE

Fig.212v R ab—ya v EROKEE R, TNE
NOFERITILIC 50 s DI U TEIRE L M1 > M2 > M3
Lol M2 73 ML L0 BE/ NS 7 2B HIE, K
DOE S EHIRT 52 LIk o T E ORE L ik)E
DIEFHDY MLIZEEARTE L 72 0 SUSE O G 203 R
I T D70 TH D, M3 OMEDMEL 72 5 JRIKIE
ChrPr % 72 FRF DL BRI AR OISR L 0 HAK
<720 KIEWE DA ENBD T 572D THH[3], 2
M7 ey b TORIGHBE#ZQ s~ 2550
TERBEDED ML ~3 DERFER T L TV 5D,
LL, Ya2b—va UEERTIEIML & M2 13— L
TWDHN M3 T—EK LTV, KoT, ChrPr 7=
A C b ROGBARIEAZ T & F CROGDEE Z > TV D
EEZBND, £ T, EME ChrPr ORIZIEIR D fE N
HDHLEME L, ChrPr & EMOMIZE S 0.03 mm OIEIK
DEZBEMLY I 2 b—3 g &7 % Fig. 312
R, Ty MLAT ey MR B KGBAEE % OER
BOZ b L 50 s DHF S CTOERE E N EBRE & TV MEIC
ol ZORERNG, WROB D EEZEZXBND,
4. fE
CAZHWT, I al—a b EROWMFOEM
M5 ChrPr 2 W5 Z L2 L > TA U 2RI DO IIRZE L
SMEE OB DWW TRz, &M E ChrPr ORI TATK
JEABEIMLEZY S 2 L— g UIERRERICT L TEWD
BN DD &5 4, WRENFEET 2 REMEIXE V.,

© 2014 4 GBS

AEOFERL Y, ChrPr Z VW= EBERLFHEE S =
L= alEoTHITT2ZERTED LT 5,

Weight which restricts height ‘Weight which restricts height
0.18mm

WE RE_ CE b
a C
Figl. Schematic diagram of three measurement methods, (a) M1 is using the

solution, (b) M2 is using the solution height was limited to 0.18 mm, (c) M3
is using the chromatography paper.

Tablel. Parameters and symbols used in the simulation.

Electron number n 1

Standard heterogeneous rate 0 %104
constant for the redox couple k> [mis] 1.8*10

Transfer coefficient a 0.5
Faraday constant F [C/mol] 9.65*10°
Universal gas coefficient R [Jmol"K™] 8.3144

Formal potential E’ [V] 0.196

12-482

Thermodynamic temperature T [K] 298.15
Diffusion coefficients of
reduced and oxidized species of Ds[m%s] 3.65*10"°
solution
Diffusion coefficients of
reduced and oxidized species of Dc[m%s] 9.91*10
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Fig. 2 Results and comparison between experiment and simulation of various
methods (a) Chronoamperometric curves (b) Cottrell plot for Fig. 2 (a)
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Fig. 3 Results and comparison between experiment and simulation of M3 (a)
Chronoamperometric curves (b) Cottrell plot for Fig. 3 (a)
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