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Effect of highly concentrated sucrose and urea in aqueous solution

on the ion transfer at the aqueous|organic solution interface
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Voltammograms for transfers of various ions from an aqueous solution, W, to 1,2-
dichloroethane, DCE, in the presence of highly concentrated sucrose (up to 2.4 mol dm™®) or
urea (up to 9.8 mol dm™) in Wwere successfully recorded by employing a micro W|DCE inter-
face. It was found based on the analysis of voltammograms observed that the highly concentrat-
ed sucrose or urea gave considerable influences on the diffusion of alkylsulfonate, alkali metal,
alkaline earth metal or halide ions and the long-distance interaction between an ion and water.
This result could be attributed to the effect of sucrose or urea on the viscosity and the relative
dielectric constant of W. On the other hand, the Stokes radius of an ion in W, the formation
energy of a cavity to dissolve a neutral molecule in Wand the short-distance interaction between
an ion and water molecules were not significantly influenced by sucrose or urea added in W,
which does not support the view that sucrose or urea works as a structure-forming or -breaking
agent, respectively. It was also found that the effect of urea on the denaturation of a protein in
Wwas similar to that on the formation energy of a cavity in W.

voltammetry for ion transfer; micro aqueous|organic interface; highly concentrated
sucrose or urea; water structure ; hydration of an ion.

Keywords :

La»L, HBEE (o) OHAISIEHE LS. 26 MY

1 ] ‘
B 2 KB € 13 5487, 8 M REKBID ¢ 13 96.58°C,

U aBEIERTH 26 M (=mol dm™®) F THKICEML,
ZTDE EORMER () 1THMADR 100 5L BHTAE L,
Jones-Dole R BHREUIIEDE (B=0.8786) %73,
=%, REFH 12M BT 222, 10M ORER STk
BETHoTH nidMAOK 2 ERETH 5. JonesDole
XD BREDIETIEIHS (B=0.035) 25, ¥ aiops
BEREC W, 72, BEERZEORMIBAML ST
DEMELBA LY, KE/RSLZUWMLTY Vs E%
EHSELY. EEO LD RAKBEROWES,S, > afEid
KHEEDTBA, RFEGABEDOBIEH & ST VB,

S L ZMM R RER TR H%H: 606-8585 WA
TR AR o WS AR e BT

e O, ¥ aBBIIKBEENIEN, REIAEERRF &
ZroOohb. DLEE2RATLHE, BBREDY aeRED
WS N7KOBRALZNIE IOV TIIBRO KA D
HEWR D,

WE, YalRREOTRINGE o TREEI KX Bk
T5%5, KBEEPICEET LA T 25 TFoOKMOKETF
SEATHDT, O LIZHEALS, SHLFIERT
2BHEEZOLND.

ABETIE, FBeDBEDY allid s MIREL ST
W) »olE—EDOEEME (0) ~D4 > BE) %M
NRETOWRBREA F VBB RELSY V2 b Y —
(VITIES)"Y 12 & o THAN, &AL 4 > OXACRIZTE

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

680 BUNSEKI

BEOY aERPREOHREEHSL I LA, VITIES i3,
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IMUEDY alEEMAL SITKELETREFHS
hahs, 1.7M ETOMEIE, BRBEBROLDEEE
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Fig. 1 \[ZBUNEHRE A 4 Y BERLV Y €7 7 L WEH
N EFBRMIRL. wvid, H T ARO 2 EHFE
(r) 15um OHNLE D DOEE 16 um OF ) T2 7 Vil
I - TR TONTHEECE>TWA, 2RIZEREN
5mlDOWESmIDOxEMAAE, BNMLO WHIZ Wo
REAER SN S, RFFETIE 0 & LT 1,2-dichloro-
ethane (DCE) %A L7-.

/N WIDCE R4 + v BBRNVS TS T 213, (1)
DLy e VEBRTHELL. WHICIEERAF Y ),
KB EMETH 5 MgSO, KUY abid 5\ IZREHM R
LN TWwW5A., DCEHICIE, XFEMETH S bis(triph-
enylphosphoranylidene)ammonium tetrakis[3,5-bis-(triflu-
oromethyl) phenyl]borate (BTPPA'TFPB ) RULEZRY
A, AFIRTVMATHS.

TPhASE [10° M 10° Mi, SSE
BTPPA'TFPB | 0.01 M MgSOs,
0~2.4 M sucrose (1)
or 0~9.8 M urea
(DCE) (DCE) (W) (W)

KAGAKU Vol. 52 (2003)

7

e
7

-~

l
w o

Fig. 1 Electrolytic cell made of glass for voltammetric
measurement of ion transfer at the micro
aqueous(W)|organic(0) solution interface

1: silver|silver chloride electrode used as a refer-
ence/counter electrode in W; 2: tetraphenylarsonium
ion selective electrode worked as a reference/counter
electrode in O; 3: silicon plate used to fix polyester
film; 4: polyester film of 16 um in thick with a micro-
hole of 30 um in diameter

WETIE, REOEHICHE SN 2 KOS HERIE
H (WD REw, DCE D RE,) (& - THIML 7%
WIDCE REEM A% EEL, REOEZBETLI/ AV EZE
BRE LTRELZ. 2T, REy (ZELBTHEL
BE 1M LICIKEBICER L8 | HALSEMR (SSE),
RE, (EZ N 21 0.05 M tetraphenylarsonium 4 * ¥ Z & &
W R U DCE THK & L7z tetraphenylarsonium £ % > 3%
RYEERE' (TPhASE) TdH D, Li#k, ENLIX TPhASE %
_H#r LTHELE. 22T, #SRERLBROMICIE
WRBEMZENEL, BICREy & WOROZHIE WHO
VAR REOREIRIET 5L EZONDN, FHET
ooz LEERLE. B, WHOXREBRHELLT
WHEIE 0.01 M MgSO, % AIV>72%%, DCE HIZHN 2 72 bis-
(diphenylphosphinyl)ethane (BDPPE) iZ & - TR# 31
72 Ca®" @ W5 DCE DBE) OB L2 - TE, MgSOs
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BRI > TER LYY, WhoSHEREL LTH
WAL T VF = VL, 7OV F = KEBIIC HAL % pH
7% B X TR CHB L 72, BDPPE i bis(diphenyl-
phosphi‘no)ethane ZEBALKECHBLL TRREL, ML
I XD 3SEBERESLTHERL .
(DB18C6: Tokyo Kasei, No. FCQO02) O RHiyix,
DB18C6 % DCE W2 &M, HEAKELIRYBEELBIMER
SEHEYELCHRELZ. DCEIXSCRRIZHES TRB LY,
BRAFMEICHCDRNCEE KL 3 EEVRETKE
fMS /. DCE DEXSISEEIZ 10 °Sem ' T CTH o
7. Bz miE7T VT I Vi3 1 HBRAE (Wako, No.011-
07493), TOMORAIEIZOWTIE, FHROEHRTE AW
7.

Dibenzo-18-crown-6

3 MRRLUZE

31 WH5 DCENDAHABERILEETS A

Fig. 213 10" °M CH3(CH,)sSOs™ K& UF 0.01 M MgSO,
(XFEME) &L W& 107°M BTPPA'TFPB™ (2#%
BHHE) 28T DCEORBETHELBUNREAL + V8B
BRNVSESTATHD (Uth, BICKVYES T L LI
£). 0125 VISHIREN (B 2B OBABHEIBES
N7z, ZNIE CH3(CH:)sSOs™ D W2 5 DCE ~DB I
BET 5. ZOBBKE, 0V L) EEMERT—S20E
W CEHER: L LWE) #5257, Lidsx10°~
2% 10 ° M DOHPH T CHs(CH,)sSOs IEEEICHBIL 72, =
T, BEOHBORETOA F+ VBEIRIIY — 7 RICH
5%, BINRETIEEERE 2501, B/NRETOY
BB T L CEREMBIC L o THREZIRZ 25
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Fig. 2 An example of ion transfer voltammogram at
the micro W|O interface

W contained 10 * mol dm * CHs(CHy)sSOs ™ and 0.01
moldm™ * MgSO, as a supporting electrolyte; O
was 1,2-dichloroethane, DCE, and contained 10~ * mol
dm™* bis(triphenylphosphoranylidene)ammonium tet-
rakis[3,5-bis (trifluoromethyl) phenyl]borate, BTPPA"
TFPB , as a supporting electrolyte; Scan-rate of the
potential difference ; 0.005 Vs™'

TH5H™. I,i%, 2z, F, Do, , CEFNENATVOE
fif, 7797 —F8, WHTOBEWA T OuBRE,
s Wo REOFE, BWAF Y OBEL LT, XXT
FENBM,

I,=4DC (2)

REEME () LREA 4+ Y BHEROD OBREY
Epld, heh(3), (4) TREIE™.

E =E° +(RT/zF)In(D,/D,){(4d/ 7r) + 1}

+HRT/2F)In[l/(I1 —I)] (3)
Eijs = E° + (RT/zF)In(D,/D,)
+(RT/2F)In[(4d/7r) + 1] (4)

ZZT,d T Dy EEEZERFARYZAFVEED
B, MXHRE, 0D F ¥ QWA KL UHE# 5L
NoBUETHL. E°Z 00T 5 WOBMELT S
&, AFDWRSH ONOBEIINIST 21E#AS + B
HHHZ ALY — (AG) ER(5) OBRICH 3.

E° +const. = AGY/zF (5)
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Fig. 3 Relation between viscosity, 7, of W and the
concentration of (a) sucrose or (b) ureain W

const. IBBEBEMN R L2 ELEMTH 5.
ERoRiZ, 0o DMEE—EICLT WHO Y afERR
EOBRE*»EASETELVIETSSLZHMEL, LPD
FMHL D ko TE ZHETIE, ¥ alERRED
BT E R AGO~DEBRFMTEL I L 2R,

3:2 WHTDAA DA M= ZERICRITTERE
DY afEHDVNMNIRBEOTE

Fig. 313, ¥ ald s VIIRFEFZEFLKERIIOWVT,
nEyalELLVIIREDREOHBRERLALLDTD
5.

Fig. 4 2i%, Na®, CHs(CH,).SOs , Br', 1", ClOs
D Wh S DCE~DBEHZRTANVIESTLDL LY
IEHLVEIREEEL WO LOBBERLTHS.
ST, LIZ10PMOBEIM v E WIZIATHEL
72, $72Na'O#lETIE, DCEIZ0.01M DB18C6 Z M x
THIEL. L, OWERHEIZ=3% BN 6 EHlE) Th
o7z,

EAREDE n L OBBE, kR 2R VYT VRE
MEUOAF DR M—2 AFFEL LT, KO Einstein-
Stokes RlZ L > THKENB.
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Fig. 4 Relation between 1 of W in the presence of
(a) sucrose or (b) urea in W and steady state currents,
L, in voltammograms for transfers of Na® (curve 1),
CHs(CH2)4SOs~ (curve 2), Br~ (curve 3), I" (curve 4)
and ClO4~ (curve 5) from Wto DCE

W contained 10 * mol dm ™" of an objective ion, 0.01
mol dm~* MgSO; and various concentrations of sucrose
or urea; DCE contained 10™* mol dm ™ * BTPPA ' TFPB~

D =kT/671.1) (6)

WwWE TR —EEThiE, rT/6n 3B THHDT, D
o & nIEET A, Y aERREL WISHRMLTD »
PELEVOTHNE, DRUL {X(2) 2RI &1
DB FTEIETTHS.

Fig. 4 7" 5H 52 7% L 912, Na’, CHs(CH,)4S0s ,
Br, 17, ClOs ® WH5 DCE~NDORBEZ/RTRNVSE
FSAD I, ValdbsbiIREKBEO nOHEE
BBIERICH 7. 2oz kid, HFETEH Y aBORER
94M T, REDEEY 98M T TELLEETH, Na’,
CH3(CH:):SOs , Br , I, ClOy @ n idEfLLZWwZ L
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Fig. 5 Effect of sucrose in W on AE(CHs) which cor-
responds to the transfer energy of CHs from W to DCE

ERTY.

EFRDIEA, CH3(CHy),S0s" (n=5~8), Ca’ IZDW
THRBIZ, 24aM T TOY a4, 98M T TORED
FZEoTHh n 3B LBV L 2R L.

3-3 HMEO wo EBBICRIZIEERES aEHZV
BRBOFE
CH3s(CH2),SOs D EM X, CH.SOs; MO IREL,
CH;(CHy), - BRI BERAWICHRLRZ2 TS, vwE,
CH; DE$ (n) DR% -7 CH3(CHy),.SOs” ® W|DCE 5
HBHEMEZMNEL, Z0EZ L, ERWICHELE
5 (CHy) OBBIANF—%FFHTE2". —fIC,
CH: D & 9 MG 2 KBEANBHRIED7-20ICLE
BIANT L, PERFOKE SICREG- 225 %, K
FFHEDOKRFERKEEZH B - T, KBEBRPICHET S7:0
DIANF—LEMTHLEEZLNRTWAEY., Lido
T, STOZIBBICET LA VF—2#ET T, KD
TFHOKEEEOMBI R TE 2 LSS,

ZZTC, n (=4~8) ORI D CH;(CHy),SOs” D W
5 DCE~OBERVYETS2%2HEL, BEIN-E
BREDO Bp® il LTFay b LA2EZ A, WHIZ
REIE Y aRREOBREIZLIOTERE ko7, 2
DEMROEEIL, n% 1 ELERLLED B, DEL, §
L CH: 1 %E WAL OICBESEL-DICETEE
MZEOKEE (LB, AE(CHy) £ 32F} 277, &8,
CHs(CHy),SOs” DBEJED Eijo i, WY afivRES
EERVIEE, n=4DLE-0020V, n=8D& X0.125
V, WHE2AM DY a2 EUHE, n=4D& & 0122V,
n=8ND& X 0.2V, WHISMOREZELHE, n=
4NDLE-0.025V, n=8ND& X 0.096V Tdh - 7.

0 2 4 6 8 10
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Fig. 6 Effect of urea in W on AE(CHs) which corre-
sponds to the transfer energy of CH; from W to DCE

Fig. 5%, AE(CH:) " WHHIIFT 5 ¥ a HOBE
o TEDLLIRFERLEDDOTH S, ¥ aDBENH
1.8M L W& &, AE(CHy) 2i31Z—% (#0.036V;
%85k mol ' ICHY) THo/AS, 1.8MUU LIRS L
MELHD, 24M TiEH 0.033V (19 3.2 k] mol ™' 12H12Y)
Tholz. Thid, BREY aBI®XFETLE CH B W
RTRELSIN, OCBELEL 2L LERT.

FadRo X5z, FHRFFORBE~DERELFILF—
1, KBWHFTORABELANF - LEMTHLEEL
bR Twa., L7z2oT, dLY aoRMIL > TKIE
BWORBETEERSELET5%06, ZBILBE AL F—HK
&Y, YaBliZkoTCH &) LRSI wi
TARELRY, OBNEERINR T RBLEZON
5. L2L, EBRERIIHET, 24M T afldCH. 2 W
HFIZET 03Kk mol ") LELESE.

Fig. 612, AE(CHy) % WHICEFTH2REOBREICL
S TEDLIETERLE. REOBENH 2M LU EICR
5, AE(CH) 347 0.036V (¥ 8.5 k] mol ' IZHI2Y) #»
HITITEMATAES 2D, 9.8M Tid# 0.030V (#7129
k]mol_lﬂl*ﬁﬁ) Tholz. T, CH 3EEBERE
PERETLE WHTRELL, OKXBBLE 252
ZARY. ORI, REVKFREELZUMLCT, &
VBEEWMEEEDHLVIEIKOEEEHEET L LV
RPLBET 5.

B, TITRY alERRED AE(CHy) 12 RITTHE
EAKROEEDOHELBEIED AL > T#HF L7225, CHy
WLy aReREOMICIIBAM 2 MEMEE»H X,
CH: #i57% WHIZHRELLSIE LML HLDOTESHED
BEt 2 ET 5.
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34 AF-KEDOFEEMEEEA, 14 -K3FHE
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BEN, BE TR ZBAAER A NVTF—DESII/NE
W2 2T, A YD AG (el) RUTAG (sr) 1R
TEBEY alid s VIIREORE LML 2.

341 AALOKMIIRIFTY aFEOHE &%k
HF 4 THAB Na' O 3 fERBEHAH S 0.01 M DB18C6
&L DCE~OBBNZRT KV BT T L RFHKLT.

WhYafrE&Iewe &, DBISC6 IZ & o TIEH# X
N7 Na " OBEE (EERIE) O Eypld 0542V ICERK
h7z. TOE,&, Fig 7ICH#1&ELTFay PL2X
I, ValERENEL RBIEELVAL RS

Fig. 7, Wi 21k, EWMLZ E,» 525 D, O%E%
R(4) > THIELTEON/ME (D, D, THIEL
ToEpEER) 270y PLAZDOTHL., ZOLE,
DI WD nER(6) ICXoTEMLA. RERTHE,
K(4) POLEBESEEUY D, —ETHHDT, D, T
WIE L7z By OZALIR B OZ b E BT 5. i 2
i, 24METYalERRMLTO Na D E (L72A T
AG) BHENEMLAEVIEEZRLTVAS,

KIZ, ¥ aBKBHD i3y aHREICKEKETS
DTY, Na" L AKED AGYel) IZRITT T aEDFEE, ¢,
WA+ VEE (), OB THIRORN P THF
fli L 7.

AG(el) = (22*N/2r)((1/€) - 1} (7)

IIT, REREE, NIT7TEFFuTH5E. ¥ 3
BED AG) (el) ~DF5E, R(7) KV afrab Woe
ERALZZEEZDAGNel) Ly afiz &I WDe
(=80) #RALZEEDAG (el) DE {AAG(el)] 12X
STHRENS., B, R(7) BHELDOREDD LIZHE
ENLEEN R THEH, RFETE, ZoRiLoT
b AGNel) L ERBMICIIFHME TR 2 2 E X 2.

Fig. 7, H# 3%, 2o 7oy b (D, THIELZ
Eys) 75 AAGY(el) WZHIET B EM [AE: K (5) BRI
ZELIWDDOTHS. Hif2L 30E (AE) H
AGel) IZRITT Y aEORERRL, YaEmiiw
LEXDE, B LB EOENBEMIALVY—-O
I 120K THDH N F—-7 717y —ifsEHEEIE
B OIAGY s CRIFT Y aBEORELRT.
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Fig. 7 Dependence of half-wave potentials, E s, of
voltammograms for transfers of Na® (curves 1 to 3)
and Ca®’ (curves 4 to 6) from W in the presence of

various concentrations of sucrose to DCE

W contained 10 > moldm ® of Na® or 10" * mol dm *

Ca’", 0.01 mol dm~* MgSO, (for Na™) or 10 * mol
dm " arginine hydrochloride (for Ca®") and sucrose;
DCE contained 0.01 mol dm~ * dibenzo-18-crown-6,
DB18CS6, (for Na") or 0.02 mol dm™’ bis(diphenyl-
phosphinyl)ethane, BDPPE, (for Ca®") and 10 * mol
dm ° BTPPA"TFPB " ; Curves 1 and 4: observed exper-
imentally; Curves 2 and 5: after correction for diffu-
sion coefficients; Curves 3 and 6: after corrections for
both diffusion coefficients and long-distance interac-
tions

Fig. 7, B 1~8 O RIE, 24M DO ¥ a FORIMIZ
£ 5T, Na" @ AG(el) iF 2.7k mol™" (0.028 VAHY) /]
LY, AG)(sr) (X 1.9k mol™' (0.020 VAHY) K&L
RBDT, #F, Na OAGH XY afEOEELZ T v
ZERIRT.

Fig. 7, Hi#t 4~61%, Na' BT DB18C6 Db h i
107 *M Ca®" M1 0.02M BDPPE % fl\VCHi#t 1~3 L[
B RET R AT o 724 R %73, BDPPE I Lo TRES I
To G OBBE (EEBRK) D E,E, WAV aflzrE
FHRVWEZ0330VICBIEEN, Y alRENRIRLIE
LInBEhol (4. VaBEoEBEIL, 2MULE
DL EFHIHEETH 72, 24M DY aORMZ L - T,
Ca’ D AGl(el) 12 11.0kJ mol ™' (0.114 VAHY) /NS %
D, AG)(sr) i3 7.6k mol ' (0.079VAHHY) K&% o
7z. ‘

Fig. 8, BHf&1~3, 4~6 RU'7~91%, ClO,, I KV
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Fig. 8 Dependence of Ej s of voltammograms for
transfers of ClOs (curves 1 to 3), I (cueves 4 to 6)
and Br' (curves 7 to 9) from W in the presence of vari-
ous concentrations of sucrose to DCE

W contained 10 *mol dm ® of ClIO; , 1™ or Br”, 0.01
mol dm ~* MgSO; and sucrose ; DCE contained 10°°
mol dm > BTPPA"TFPB™ ; Curves 1, 4 and 7: observed
experimentally; Curves 2, 5 and 8: after correction for
diffusion coefficients; Curves 3, 6 and 9: after correc-
tions for both diffusion coefficients and long-distance
interactions

Br ® W25 DCE ~DOBEIZOWT, Fig. 7, H#E1~3
LRABRREET R TH L. ZORETIE, 14/
A7RHVTWAR W, 24MOY aEORML - T,
ClO;", 1, Br ® AG'(el) BZFNZN 13, 1.5, 1.7k
mol '/hEL BT L, ClOy D AG)(sr) i 3.6 k] mol ™'
ANELHEY, 7, Br D AG)(sr) 1.0, 0.7k mol ' k&
{2 5.

DEo#ReHal, ARFTHCZ Na", Ca*’,
ClOs™, I', Br @ AG)#%, —365, —1505, —205, —275,
-315kfmol ' THHZ L2 EZLHLE, 24M ¥ afE
AAKANZG 2 5B, K& T 2% BRETL22W
DG

342 AFOKMIRIFTREOEE  Fig. 9,
101, ¥ aEOEDbDITRFEEL WIZHFESET, Fig 7,
8 LA T o 1R TH 5.

EWD Epld, iBHFA 0BG, REODEEZRR
%F %25 (Fig. 9, #i#f 1, 4), i D57 =4 Y OBFE, RE
DB REFET R (Fig. 10, #i#1, 4, 7). F
2, REKRBEDO nZ, 9O8SMOREZMA-E LTHH
KoZnEREPZVDT, EMO Ey, (Fig. 9 KU 10,

0 2 4 6 8 10
Conc. of urea / mol dm=3
Fig. 9 Dependence of Ejs of voltammograms for
transfers of Na* (curves 1 to 3) and Ca’" (curves 4 to

6) from Win the presence of various concentrations of
urea to DCE

W contained 10 > mol dm ™ ® of Na* or 10 * mol dm >
Ca’", 0.01 mol dm~° MgSOy (for Na™) or 10™° mol
dm*® arginine hydrochloride (for Ca’") and urea;
DCE contained 0.01 mol dm™® DB18C6 (for Na*) or
0.02 mol dm™* BDPPE (for Ca’") and 10”*mol dm~*
BTPPA"TFPB ™ ; Curves 1 and 4: observed experimen-
tally; Curves 2 and 5: after correction for diffusion
coefficients; Curves 3 and 6: after corrections for both
diffusion coefficients and long-distance interactions

A1, 4, 7) & D, THIEL %D E,, (Fig. 9 XU 10,
B 2, 5, 8) LOMICIIKREREIR V. HIZ, e bR
ROTBERELZT VD AG (el) b2 EED
R UMEA A Vi2onT, K& L (Fig. 9, B3 R
" Fig. 10, Hi# 3, 6, 9). 2ffi{ 4 Y OH AT,
AG(el) HEMD 2 FIMKFET 5D T, REDEENLR
BEL%5 (Fig. 9, Bi#ie).

ISMORFEEMA B L, Na"® AG 1F 3.2k mol ' 3
AL, AG)el) i 1.6k mol ' K&EL D, AGsr) i3 4.8
kK mol ' IhEL oz, Ca¥TD AG) X 2.3 K mol Tt HEK
L, AG)(el) 64k mol ' K& LY, AG(st) 13 4.1k
mol ' NE L o7zl ClOs D AG! i3 0.3 K mol ™! N E L
20, AG)(el) X 08k mol ' K&EL &Y, AGK(sr) X 1.1
K mol '/ME&L o/, 17, Br ®AGY X 0.2, 0.4K]
mol 'HKRL, AG)el) 1209, 1.0kmol ' K& %D,
AG)(st) 13 0.7, 0.6k mol ' /NEL %o te,
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Fig. 10 Dependence of Ei,» of voltammograms for
transfers of ClO4  (curves 1 to 3), I (curves 4 to 6)
and Br  (curves 7 to 9) from Win the presence of vari-
ous concentrations of urea to DCE

W contained 10" mol dm ~® of C10,~ or Br_, 0.01 mol
dm? MgSO, and urea; DCE contained 10 *moldm™®
BTPPA"TFPB™ ; Curves 1, 4 and 7: observed experi-
mentally; Curves 2, 5 and 8: after correction for diffu-
sion coefficients; Curves 3, 6 and 9: after corrections
for both diffusion coefficients and long-distance inter-
actions

35 WHODRNVBEDRE, P afBilisEMHE
Ca?*® W 5 DCE ~DiHE
BREOREL Y VST EKBIIIMZ B L, ¥ U857
BXREUT LRI HohTwaY, ZZTi’}, ¥~
REBOBEWIZE - TY V7B E Ca¥t D854 BUERDS
AL AT %, C2 D WH S 0.02M BDPPE # & tr
DCE~DBENED E ) OBALZIBEL L THRARL.
11, #i#t 11, Fig. 9, M4 2EHLAZDOT, 70
BEED E, 525 WHORZBEOEEZRLTWY
5. REZRMLTD, C2"O WHh S DCE ~DEEIIK
B YZT . TIT, WIZ10'MEMFE7 VT
IVERMTAE, WHIZRENZITNIE, C2T o wh
5 DCE ~NDBEIH TNV T I ¥ & OERIZ X o THIHl S
NBe, Ca"DOBEIED E, 38015 VIEE oz,
WHILREVEETND L, REBENSEL 512N T
Epld X WIEBBMELRD (Fig. 11, M 2), REISM
UEDEE, E i dWETLVTIVEETLRVWEED
Ca* BB D E o & —F L7z, Fig. 11 1R LRI,
WML REOBRENMELTHITNT I VIZEBLIZL
W, SMULEFET B EERICEWR LT, G L fER

Fig.
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Fig. 11 Effect of urea on £/ of the voltammogram
for the transfer of Ca’” from W in the absence of

bovine serum albumin, BSA, (curve 1) or in the pres-
ence of 10" * mol dm™* BSA (curve 2) to DCE

W contained 10" mol dm * Ca*", 10 > mol dm* argi-
nine hydrochloride and urea. DCE contained 0.02
mol dm~* BDPPE

BEERE) ZEERLTWAD,

Fig. 11 D#RIL, Fig. 6 (IR L7 AE(CHy) ICRIZT W
FORFBFEOEEL L {MTw5S. AE(CHy) DRAIZ
KOKEEEGOBEWRPLIZZEEEWRL, 0 HE
BEDRE Y DROKEREVTH b LERTELEEDbR
TWwWbI eiEZAbES L, Fig. 6 & Fig. 11 DR
FEHMLTWAZ LIZHEREY, 4B, TITRREOY ¥
NIRRT T HE R KOBEDOTE R BIEO RO A
EoTHmLIN, F VR IELERMTHLRENOHE
fERIZDW T, BEY V2 BOKIZEH LBk
L KOG LB 2 BBWR IS V7 BIkHEE
BHILIZEoTERL, ZUHRELEENEEE L) #E
ZOHBEOTY, SHOMFLET 5.

4 # B

AETIE, BREY aBKBEROL I T nOREW
KB L ARAOB DA + Y BEHTH o Th, BNGER
HEAHCNERVSYESS 0L LTHEBWRTHLZ L%
ozl £, BEOFHRE, 24M Y afER 98M
REZELKBHETTHoTH, TVFIVANVEVEEAF
v, TVAHYERAA Y, TUH)TEEBA AL, Ho
FUALWA A YR EDRA =7 AEE, CH, 85 % BR
THEOOEILBHEIINVE—, 44 EKPFRICH L
SEREBEME/EHIZOWTIE, VaBERREZS I RVAKE
WHOFNLERXLENPEVWIEEALNILE, —
B, HERCHFERIIY aBRRE FRICy a ) omm
WXk oTEILL, ThAA+ Y OHBICKELREELS
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24M DY affiR 98M DIRFED L 9 ZHBREFREME X &K (W & 1,2dichloroethane (DCE) DR

WCTOAF Y BEHRVYES T 2%, BN WDCEREZRMLTHMELZ. KVFET S ADOBINTH 5,
RREOY aliRREL, TVHIVERBAT Y, TVHITEERA LY, "aFrhED WhToE
RAF Y EKROMIE  EBEHHEERICZH2REOHEBLEE LB LGP o1, —F, WHTODA
YDA =7 ZLE, WG TFE WICEBRTALDDOZIBRLANE —, £+ EXSTFEIE R
HREM BRI, RREDOY aERRIOEBLERELRZTI VI L LGP0 ThODERIE, Vs
WEIKOMEZ BT 5 & LTWAERDOE 2 2T, T/, REOKBERE~OEE KX i3k
WIZEERY., BTNV TIVEDSBERIZE > TELT 2 X ORABBEMEZPEL, TLTID
ZME WHTOZIBR T AN F—IZ52 5 REBEOEBIEMLTVE I L2 RV
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