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I515K% Fabi . Aaalged, 40 &

JITIFARB Y EM e BI R ERRE ) koo diL AEE L BEL BT iEE
D BRECA0, 0tk AL G - vk 2 w0 BAE-S5PA (E-t) 0 BB W A% ¢ BR|L
o7 1E BN EBr G ERBOABERENVAEREL . NV 24Ttk o E-t wHk
EXFBE T2 L2 NVANBRECHFIL . 4 oXF BB o 7 BBRE £ 52HLF
FThE, % OB 0FF TR I REA G RD o 0 TR0 L FR vHh 2L7K
oA vl B2t or2 e 7B kB0 P2 Rd A 5RO WE. R
Visgoste Ox ornBtBReEA0. BoBR N V2 2 20BHBe/TY2 t 1n 7
MW cBARE N Red 2R €. 720 IR PIECr KEBHEIEAE Vv 25
WkMW2 32tV EYRed 0 R obr BEZ 0 AESRI LI LEICC ) 0142,
co0330RMrs 1. 22 90 ABUENTR AR, Yol kAR EHED
BREC 0 ABFAEL(Ess - thy. o0l 2. FEBANVZ t BAER
100MV R 5 5 7°2X ¢ thn E-L WARE X T v 7H I us AR £ 0.1mV 2 5/ © 52484 % -
Y oMHIR I A B, By DREIRE L LAEAEZ FVUN L RAL E ) Red )
Do | RERER ks En: o REr s 238 EToy 7+ s3HEL 140 BILRIE
fBrtipL. BEAK o B L isis -t re 08 o BnBsx L £, &
Favpr-7-0fRrsvdzof8t AW rzror - BE42,

KRB TEMEN . Red 0 FFALERRSCRIAT2 %6 XBMoMT ¢ B
BHLE ek BRA3 02 W EHEre v L. 2,3M6H 1 0 2B AE LR
ECWRMCL 22 ns YEL Enfé VR BB AT vy 7°3€s, Enf iR EERIES
FArus7 1 328Mi0ME0nb . 2vNv- 9- akRENDIZ ML ILT w2 E
BrH Lo, Bk tBREF2ERRENDI I L b ilan T, ErfrEF 222
IV -G - EEL. AP EI R FO o W ALREE T, LB B U BEEA 0
BrF 2282 2 s Kt des, HLrvZoEAELEIL < FH v 2P oM
ERed 0BG (~Y/R) $ 9TV EIR T2, HzRvR oA 8pH v E-t @K
Frazr7rcBrv2loBRESBH L. BB OBMAL X VEANIA - 9 - 455,

Colen)i (en=13v7 73D RIBEERBRT v REE 15 505, BHEERY 15 k=10
X10°ST DR REBE L , T HBF 27 LR o Bk &9 Coen)/ Colen) TR ERNY
A-J-oRIECHAN kL 5 BEM BHBER)v FILloho 1V, BEEAIK
2 =08oms" RV EBBER =08 0k B R, T 9t EGIpsHA A GEBREBLVE
MBRRKERANS A -9 -0 BE2N kI ARSIV L AZ 52 R T 2,

XK 7 ARIE R, EMAR, F190 8-5079 7% - 58, ALTE, 1973; T. Eleclroaral, Chem.,

27,155 (/978), 2. HoBK FHIRK, BRUS R ks @R, 1868, /977; T Elochvaral. Chen.,

P72, 765 ¢1978>. 3. H-MIZOTA, H, MATSUDA and S.AOYAGUI, J. Electreanal. Chem., 87, /73 (/978).
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~ENABIFKEEG . L b L RN Y T BAENTA -9 - knbcedr
3K kL, BERD-PILID L kA H. DB k2 ERBHEU B L (RELLE T
Dy k. BAEKE0orstMd3 2 L RET20FTh2, L2srdFsakuln
Bl r s, 7757 - BRACIRG kHz 2 55 MHz 018388 M art
PPN T oMM E ] kH: KR O T RIALEWO BE RO 2 anB ha. <
NI aZHVECREeTH Y BB 0 AARURGIEE 2 v 8A~N kEEE T 7 0 1 RZ
72,

2. R 77537 -BREEDTUHYBEOMRMS ¢ Kok, BIFIAEE /00
kHz~ | MHz k2. 7757 -BHIaHBRY

Bdn g v, Bk ITEEaMR o gL e, | ST ———
BRI, PAIVFWNAT I PDME) X F AL a7 3, T moare e
SF(ME) pvK fke. Bmk®7 27w J7 | . -0.96,
TYE2Y M(TEAP)BBEEET L 7 T v E 2y o 10
a(78AP)HrE AR, BT IEEB A, | | s
3.8E% BABRETARFIT. W25, o/M- [ g -1.00
TEAP-MFROKEET |00kH2 ¥ 300kHz TRIGEE  -st (1/]w x10%/3 %
MEE i Blo ks, -%. M3rAFs) 0. @1. /mM m-700=Foxve s
O.5M-TBAP-DME Rt JookHi ~ IMHz 3 vk~ QIMTEAP-DMFA.

21t ERBLArEe, Ry okt 702 kY| T

o BBRISERINTA- 9- 2BAL 22 2 5. B4
NEIrBEUKEEE PhiER 05 BEEEAK

20ems? 554l k,

i1 H Il " 1 1
oo \\*—
201 I —1643 =
. -0.5 /.0 I ,
y  ABF Tl EfPRSE 0 et -3} 1/ Jw x10%9/5"?
N 0 Al :g : L 't; rPP B ; %}&ﬂ;ifﬁ\ﬁ/’rﬁm
M =g x  _70 W /or QR
S : N 2 00k DY, asaM 790=F)L. AEM -
o ) . wFt x 300k 78AP DMF %
X -20t - 100k = X ; ° $pokHz _
3 5 SPakils 3 o + IMHz o452 b0k NEANL B43RBANTAIR
N or ¥ HzoIB8 v BT V. TRk PIS. 1976 5% . .
L ~ @) N. Koizom/, T. 53;‘1’4«1 S. Aoyagui
142, 02MTEAP-MF % 12 3. 05M TBAP-DMF & J. Zlectroanal . Chem , 81 (1977) 403,
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Rl tAMASHTEXLE LI I HB302 > nh W) TRILAGEF. T 5 w53
WO -7 BALBLFHERILL 0BG I~ TRITI . L CTInERES Lt E2fis
ErSHAchT3GB@BPA-1LERTF I 2 A RBICKR-TED HrBEFEDL
DL T . =,
A3 BHERMCAI VIZT LR, MRcoabWMRkARTHRED L AR EHCA
Ph/PhNCsdy (CC5M) 5 ¥ 99 & 2 2 7 5 @b R
MR Figl @K-KI- LAz TR S5 ER Ty a4 b -pBRUKD St D Rk
Erea nREAFTHRILr 58T OAPE LB Y > T B3ALEC-2 BiLde
€ty DB B RAREEM Y TH RV 5, [l <osnM DM TAHWE 4C¢arT T
Y. ochkCEEOB3 AL L Z k7D, hDAAE (463mT) L EC-FL B L
Cesav] >06mH DM T T AL Y Z MK 93 A FACNER 20 BRE K-bpaHif
NDARCERBI»SBSHETODARNTATH NI RHDRLEA L . P 3% thigein
oy + K = ( Eswv-K") (st KY) == %(Csou K"y
BFrwfi-Cor & (a=4.5R4) KT 1 & v, (Esaw-KD , (CsarkDs » BE
POAEKEERReATINANEL oI (Fg2) CITRSTTEAS T e MTUES
cTFT i h 5 RMEHE A [Csew] >05mM o MR T (3 sy Wik D ICPHEPPIA N M+
H.ORABEEP IBEC-IRRNECRLTIANTS ( T ATk ) . £ DED

Coy PBEN . THREL-COR EBE T IV LRKICHFDT WA DbLARRT S

N
—

‘)A
(4
z.
K
=
—

Agnwtsfio b o TLAKIRRER 2 £ I cusSHh 2 onfatctBRANE
MR TOAL DX FKRCRCEDN I C
KR . [ewdl= ITMD)ERET & (7 2
DBELIFENADDBRETDOBIASY
EIFORIEERN DN gl ~ET D -
(T ERBYRPERIE ce £ 77 .HAIR

TR EEZ2> iUt -" . Senin

[esolv] /mM
BN shavwze s Aok otaicf "
Fig.
e 1009
G (€s0v ) Table —E (.I) esoly
e method A met .
Uh3T L system slope/my E°/V slopelmV  E%V |
BBk . (Na)-Nal 464 -2163 478 -2.164 .
y . . . (esolvK
(K)-KI 466 -2161 47.3 -2161 (esolvK") /{
= | 0 1
D Y. Harima and S. Aoyagui, Rev.Polarogr. (Kyoto), 26, 47(1977) [K]/mM
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A 104 FYZSSANLNT b AR () RF 4R 0 RE°VIK fE v Bt i
BAZH o Mo At

r1¥xpIN ww 13 F FiE Bl K

B8y Bk kT2 EI /8 BB s iR B 38 00 T o S
NEITT 0 v 3t TERATMA L, RREX LML TRUERESE By,
BImB R T8RRI Lo 003 NEFHINc 27w TEYRLT S0 0 & 0 4B]
ST sz vit, LRaMBoARRBo o AINET 70 -5 T b k1 20T, ~
B Rz (L= NN-EBEF Ko - 1) B8k o Bt RV 1870 BlaR iR AZ
HIUAZEL, 20 3ot cou 1EET 5, FMLa 1y T otaz e > K,
t;,’e;z ‘A,m,% 2 t"‘/#iﬁ_mﬁ%‘?—?if/: BN, F#LErE3o ﬁ;&z%a: ) @;/ﬁit: %4(3’
Lrenno hlvd, il s CRIL;GEMBE I Y REIGG LN B EYATH,
582 - kR o MiBeE BT FI 14N T i kB TEL by U, 2R
FA T B p o TEERER (B CHIT 2 RIBR R A R (HERA ZH KL
Wik G L v ed ) o MEY L TIFT, R, 53 BMEAE - 4> F A FE V4
THIT 3§ - EgEo TAEY FeZ G RT. ExEn Pyl 0IM) 23T T B b0 Th B, X
S EER T o KBS BN R LT, RMLFBLBRIC >0 t0 A, H2t'>
"t 3, YMotoiBo 2MLELTHA.

Lok e 48R - 52 o4t B3I Br s T vhe Trus, #Hi2 i
0 R (/D) o & et R(W)(tg') =k (D) 2 RM)ity) + €, R(T/m)iF@itie) + ¢ =
Pl (ty*e’) 0 @52 52325 t 0 Y B X 5N b, ILOIEMTE- 55, Abohno RALF
WE- Y Ey T (WHkRe G (@/DceN 180 2Thb, ABRTITEE 3T HY),
BRUIBREREA c ErBur kb, (B IBERECT ST INT A B
MBRCSIKEEEE b b MR hE t KDy KWL As2E 0 % b 5. RERIER
TR BRI - LT, (P LACTotdle B ErEine dAcw
NTThkvy L 15 m ARG @D/ & @M~ K™*( K IFAZ 0 #5235, o« %
R Yikv, MEATAKES ) Kut BB e, AR CHErv 1 E8REY —EHL s
Vo dk, THBHS LI T IR IRIEIG IELL Y Uk A,
Xéx 1. H. Yasuda, K Suga and S. Aoyaquis J. Electroanal. Chem., 86,259 (1918).

Group Substituent Fe(IV)/Fe(III)  Fe(III)/Fe(II) E:gﬂgg n/BM  2E(6A) - 2T5)/cm=1
k°/em s=1 Ey/mV k°/em s=1 Ei/mV

A dicyclohexyl* 0.5 -160 0.1 -1070 0.2 2.62 0
di-i-propyl 0.8 (0.4) =140 0.4 (0.3) -1000 0.5 2.34 1400
di-i-butyl 1.0 -60 1.4 =905 1.4 2.88 900

B di-n-propyl 1.2 45 1.2 -865 1.0 L.,24 190, 63, 0
di-n-butyl 1.0 =40 1.5 -875 1.5 4,34 236, 64
diethyl 0.7 (0.4) <30 1.1 (0.6) 845 1.5 4,20 55, 0
dimethyl 0.7 -10 0.8 =810 1.1 4,41 390, 28, 0
morpholyl 0.8 55 0.8 =735 1.0 4,0 -190, 39, 0

C pyrrolidyl 0.6 (0.3) 35 2.0 (0.4) =790 3.3 5.82 <=2000
pyrrolinyl 0.5 80 1.4 -750 2.8 <=2000

* Propionitrile was used as solvent for the test soln. and the reference electrode soln.
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-190 0.349 0.145 0.316 0.663
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B o 3ohonBMrs. pHE k> KFEBRESHI . ModtEHrr. pHE
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0. T Yomamwna, Chow. Latt ., PP 773 (1977). 2) T. Yamamnra , <bsd .,
PP 193 (/978) . 3) T.Yamamuwra, Y. Umegawa, Jhed., /12885 (/9 75).
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A BRI CBEAE) L L TR T 22503 (Figt),
L. 29%ko pHMER TV YR T RB KR 99E 9003 3
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PR BIF 9NN T 2 4B 6) N EEHL T M 12
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1

—150~=




TAYRE) >0 BRACTAIIEY
rPEYE RIE T¥ép
B a=iE, ATHRHE . B R, £3rF

TFAYVAE/ > (LQ) I/ET v, F3 %Y 7103 >R = fMimrs
NFI By, Brat cRBEC20% bFBATU D BRI T 3. V1A
0 £ 6T 1T 4o~ 5B S0z L T JONTRITHUIS T S T5 103, RRAMEALBH) TEH D=
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Hydrogen Gas Absorber Made of MnO2 Catalyzed with Palladium or Platinum Salts

Union Carbide Corporation, Parma Technical Center, Akiya Kozawa

Purpose: In previous papers (1,2), an excellent hydrogen gas absorption capability of catalyzed manganese dioxide
was reported, and the effective catalysts were Pd-on-carbon, Ag20 or AgO. Among the MnO2 samples, battery-
active electrolytic MnOg powders such as International Common Samples No. 1, 2 or 3 (3) were the best in perform-
ance. For the reaction between MnOg and Hg, the hydrogen molecules must be dissociated into atoms before the
atomic hydrogen is injected into the MnOg lattice (2). It has been confirmed experimentally by the author as well as
by Brooks (4) that, without catalysts, MnOg2 does not react with hydrogen gas at room temperature. Metallic palla-
dium is well known for dissociating molecular hydrogen into the atomic state, but Ago0 is not. As an approach to
understanding the nature of the catalyst, various other oxides and various salts shown in Table 1 were tested.
Among the 56 materials (Table 1), PdCly, Pdblack, RuOg, AgeO, PdO, PtO, Rhg03 and IrO2 were found to have
fair to good activity as a catalyst. Among the effective catalyst materials, PdO, PtO and PdCly are unexpected,
since metallic Pd or Pt is thought to be essential. Some details of the catalyst application conditions were investi-
gated in order to gain insight into the nature of the catalyst.

Experimental: Each compound (60 mg) to be tested was ground with 1.0 g of MnOg powder (I.C. No. 1, a typical bat-
tery grade MnOg made by an electrolytic process) for a few minutes in a porcelain mortar. The mixture was trans-
ferred to a 10cc glass beaker, blended with 0.2 ml of distilled water, and then heated at 75°C for two hours to re-
move most of the water. The contents of the beaker were lightly crushed with a glass rod and tested for hydrogen
gas absorption in a large inverted test tube as described previously (1). The water treatment seems to be important
to make good contact between the catalyst material and the MnOy. In other tests, 0.2 ml of 3-10% Pd(II) salt or
P(IV) salt solution containing acid (HCl, HNO3 or H3SO4) was mixed with 1.0 g of the MnO2 powder in a 10cc beaker
and heated at 75°C for 2 hours. After crushing in the beaker, the mixture was tested for hydrogen gas absorption.
PdO or PtO was also examined with 0.1-0.2 ml of 3,5M H9SO4 solution.

Results and Discussion: Table 1 shows all the components tested. The compounds shown in Group A of Table 1 have
little or no activity. The Hg gas absorption by 1.0g of MnOg catalyzed with compounds listed in Group A was less
than 3.5cc in 4 hours. Among the compounds shown in Group B of Table 1, PdClp, PdO, and PtO are unexpected
findings. Table 2 shows the H2 absorption by 1.0g MnOg catalyzed with various solutions. The effect of PdClg is
greatly enhanced when the proper amount of HCI is added (Table 2: No. 1 and 3). Addition of too much HCl reduces
the catalytic activity of the PdCly (Table 2: No. 1 and 4). Addition of NH4Cl or NaCl does not improve the catalyst
activity (Table 2: No. 5-8). This may indicate that the effective component in HC] which enhances the activity is not
the chloride but the acid. Similar conclusions can be made regarding Hp PtClg (Table 2: No, 9-14). Among the other
acids, such as Hp804, HNOg, acetic acid, the addition of HpSO4 and HNOg was found to be very effective (Table 2:
No. 16, 17, 19 and 20) but acetic acid was not effective. Table 3 shows the hydrogen absorption when PdO or PtO
was used for catalyzing MnOg with H20 or HgSO4 solution. The drying temperature is shown in parentheses. The
presence of HpSO4 instead of HgO is much more effective, It is worth noting that, under these conditions, the mix-
ture maintained at 23°C (without heating to 75°C) has good activity.
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Table 1. Compounds Tested for Catalyst

Group A: Material having little or no activity as catalyst: AlyOs, SbgOs5, AspO3, BaCrO4, CdO, CgO, CaMoO4,
CeOg, (CFx)n, CrgOs3, Cog03, CuO, FepO3, AugO3, InF3, PbO2, PhO, Li2C.03, HgO, MoO3, NiO2, Ni2Os3,
NiO, NiWO4, K2COg, NaBiO3, NagCOg3, SrO, TagOj5, TeOg2, TlO3, ThOg, :1‘102, WOg, \(205, ZnO, CoClg-6H90,
CuCl, CuSO4-5H90, FeClg, FeCly-4H20, FeSO4-TH90, HgCly, HgaSO4, NiCly-6H20, NiSO4-6Hy0, OsClg

Group B: Materials having good catalytic activity: Pd black (52.8 cc), PdCly (57.3 cc), RuOg (7.95¢cc), Agzp
(33.15 cc), PdO (20.25 cc), PtO (21.9 cc), Rh203 (10.95 cc), IrOg (5.3 cc). The number in parentheses is the
amount of Hy gas absorbed by 1,0g MnOg2 in 4 hours.

Table 2. Solutions Tested for Catalyzing MnOg

Solution (0.2 ml) added to 1.0g MnO2 Ho Absorbed*

1. 3% PdCl2(0.169M PdCly + 0.6 NHCI) 8.4 cc

2. 10% HaPtClg (0.25M HaPtClg) 31.5 cc

3. 5cc of 3% PdClg + 1.0 cc conc. HCI 24,0 cc

4. 5cc of 3% PdCly + 2,0 cc conc. HCI 3.2 cc

5. 5cc of 3% PdCly + 0.5g NH4Cl 11.4 cc

6. 5cc of 3% PdCly + 1.0g NH4Cl 11.3 cc

7. 5cc of 3% PdCly + 0.6g NaCl 10.8 cc

8. 5cc of 3% PdCly + 1.2g NaCl 14.6 cc

9. 5cc of 10% H2PtClg + 1.0cc conc, HCI 11.6 cc Py
10. 5cc of 10% HaPtClg + 2.0cc conc. HCI 21.3 cc
11. 5cc of 10% HaPtClg + 0.5g NH4Cl 2.1cc
12. 5cc of 10% HaPtClg + 1.0g NH4Cl 2.4 cc
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L 700w g04
Weight % of consttuents Molar ratio pd
<1
L '( %) /f 2’ Notation and 7n Oxine X~ '
proposed formula Cak. Found Cakc. Found Cale Found Totl  OVZn  Xi7n s 03]
,Ti ‘X »ﬂi AINOy 168 %6 9T 1024 207 19 b
J 2003, 3,0 167 ne 924 (2H,0) 000 200 o0 H
1 vX 4 A(S0,) 165 "8 9¥ W6 2 208 £ \
2001, 24,0 167 798 924 2H,0) w0 20 im 202}
al » BICI0,) "3 %1 nrowr 049 Ed \ B
;'ﬁ 2 m %) 20,00 (HOX).CI0, 1% not 905 (C10,) wo 30 0% —_—
° BICIO) e 153 N4 138 101§ 218 059
.00 HOKCIO, 1618 7150 1231 (€10, o 20 0%
? 5 4& “7 @4 BICIO.)me* 79 ®9 M6 w01s 174 o 01}
- 200%.010, 1972 6526 1501 (C10) 00 10 0% NO
> BISCN) 148 o1 S BS 2u 047 %
Z0.0x(HOXL.SCNCHCL, 1248 0 563 (SCN) B4 0 0w . o
;\’ P A &-)K BISCN) 23 79 103 19 0us s% TT—
) Zn.0vSCN 210 6961 935 (SCN) 00 150 050 o5 t 2 3 % S 3 7 -
98 1 06 W3 30 0% 8
- . 1050 ©®7 1019 0 04 IW 0% Slonding time (
;‘,‘é‘?&ﬂ\ b 7 =] 181 619 193 93 158 oss onding time (day)
i bl e wnm e 35 3 9 Fig. 1 Effect of various anions in the aqueous phase on extraction
T il - #{b Zn.0%HOX.BICHC, 1091 T onss 667 By R T ) of zinc 8-hydroxyquinoline complexes. [Zn™), =2-0x 10~ M,
il [ l— BB 205 683 79 977 182 03 [HOx], = 1-0x 10"' M, pH 4-6, shaking time: 5 min, concentration
2n.0nBr »8 (3521 12-42 (Bn) 1000 150 0%

of each anion: 10 x 10" M. Chemical formulae represent the anion
Voxo r_ F ~ “Result of clemental analysis: Cakc. for CooH.N.0.ClZn,: C. 4894; H, 274; N. 6-34. Found: C. 48.77: H. 300, X. 6-08% contained in the aqueous phase.
- \ﬂ a "Calculated values of X are of the species enclosed with parenthesis.
Weight loss on heating at 150°C
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AX> - BEAS BHE| € o AN 3, clo], SN, I, B 7ie othAeig > do
AXAZEBATY 3, Table Lictatdiito & v 2 W O o p08RILGH o 28K EEL S & v
Ko TwblhE  LdS NP SU 3K e LT oo FEBEA K > » 3 o AP
A>aGIRT CHL 2 ) RAEGH AN, A(SOIRIES & - 52 & Bri 2 k4L,
IOxz-2H,0 T 325, BUBFWHA X = kB & FAKER 5 Sty X N (L #9) B(C/0s)
$& VU2 LATE 180, 280°C 1= B | 4B S UL BALEH) B(CIO0pe G & v B0 gs 1E
B LB EERRA S —abb it 2:1TH Y, G F X0 vwtbd@R R /23, /12 &4
VR:2Ths, 5 T2 do 348 nibbinoibss it 21, 0x5 (HOX), €10, | Zn, Ox; HOX CI0y,
FIV 20 0x:Cl04TH D, FA2T7>WAAX>, IVEAX > H 30 8RE (¥ - &A%
BEGACKR N 0 2L FEL, DeaOx; & 3 2 FibAT > A A 3be L T4 & > ATEL,
Br, To @35 Fo A% o0, SINOIBLGEFRZAF XX AMTMWT 3, Wb
REMKA KN > rfik B4n o tFiE &, TG-DTA o353, = F uN [”j ~_’_j; " W o
SHCES TS ) P e & f 2 ETEEE TR s | L |-
PR} AR 7 Fwotbfners Fgzcm§ &) wif L
BB IM I, TEE BB, Ty, -waddih &
Gy cuuoetfieto o3 gookeyo
$) GERIEEdF CRABINY ([@)atkiE &4 > v R 2
H3. 3L SINTH B RIS R ERY 0B EE L :
B, A X oK 2pFew i RE Y, SENRSC TR o s o
HEE f s s = 3 5L HBx 13, ‘
OLMIBEEMA X > e BEINWFKBERE 0./ MAX 2> 700K aEkHs
T3HE, il 2R (A S v BH < T2) 5H3 = c s Biloserss fo. FI7
W5 s Sq@nfipo ks & viwbhido FH e o WA/ 4 S5 AT 1S G,0xHOY), &
W =4 > 2 FHETH Y — Table 2. Propexfies of cobalt 8-guinelinol complexes ertvacted into chloroform

from the aguesus cobalt solution ccn_fa.‘.nina pevchlovale. lona.

7 B»ié;m Clo; &/ & 2§44 o A 5
T HARACH 3, A iIkE Composition Co20x4 (HOX), Co20x3 (HOX ), C104
cUCPHT7 Ak Chai b NEk et e SR
e L e 814 4620
ERF WA 2 X T <CL20 bl Gaddin Aot sfable Stable
= o i o PHrange enfracfed Above pH 7.7 Below pHS./(
e (SWRAXHLK E 4 > 3 (@9 Equiirium. b ¢, - .
13 b Ay oA Te AwdsB 20xe(HOR)g +€10, + H” <= [Cay Oxa (HOX), ] €105
Eﬁuilibrium enstad LQKAB =72

T3, -ABATEe L p
SIMTF ot * AT 2 L IR T Bt > WEE . Tablez 1= A7 & 0" B#8 o tF1t e R T,

Afd e BIEFE) |- A BRMEREF T4 51 L FRTEE Lykag 12 22T H 3, B4 > £ & £B
PEKE CI0J NO3 >Cl™> S0 aWATH Y | — BRI 4 F AHEEAD 0 £7 2 O T2 0
R e — BT 3.

/J) #Ja_ﬂz.:l, AATALSS 16 616 (1967).

2) S.0k: amd 1. Terada, Anal. Chim. Ada, 66, 20/ (1973).

3) S.0hi amd I. Tevada, Amad. Chimt. Acta ;_ﬁ' 220 (1974)

4) E, Sehido andd K.Kumihida, Anal. Chim. Acta 53', 183 (/977 5.

$) E. S&b{da awd K. Fyjcta, = Butl. Chom. Soc. Jpr., 48, 3073(1976),

6) E.SM, Y. Yoskimura , and Y. Masuda, J. Tnorg. Nucl. Chem, 38, 1183(1976),
7) E.Sthido aud Y. Yoshimaura, 7. I"‘”J- Nacl, Chem., 38, 1187 (1976),
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F3

SR T ) BE AR WA o 2 EEE
PRk B o M RH R .FR AER

\|

1. BABL IS N T2 2B Tt 3 B3 v LRI LFE L
443 213, 4ERTFAR T BRILFIEEEZIFR T e vh Y | %Hﬁ‘fc‘m&}?%
5232 v 05 na, HiER ToZRIIBEHK2IET TN L LT KA1Ea & TR
AWM@%%W%&@&P7‘/ﬁﬁ@?%th21«7rm@@mbﬁJL BEn7
Y ) BA (7 2085 X v (asp) 22T 3 /Bfi(gm)km&*i?\ )BEB (7ux
=2 (amg). ) ¥ (lys) 312k AN =7 v (om)) ’s) £ L8 Cu(AXBX)(H) (H®B
@W%hﬁﬁbﬁﬁixﬁy)Rxﬁbﬁ@@mﬁﬁ%.?ﬁt1?97MAJb@%§
K337 ) BEAA ( 7285 ¥ v (aan), 'L F 3 (én) ¥) v (4r). RLA
»/(Muua)zﬁpz%ﬁfh%uMM)lLﬁb%é Yok SBE LT, iU
Lo BEettBBIRY I EBEING 2. —F 9P ) aﬁ:%#mﬂﬁr}n AL
9%%«ak5a7s/ﬁaﬁﬁ&ﬂ@mwhywamsha:Q%s.%Mﬂxm&}
FrrRY 3wl s 152 A, pH B2 R X )ik & RER SE AL 12,

2. BE  B¥ze i3 EBARA LT pH ﬁm (A 2BE@)os 210
0.03 (kN03)  BE{eF 5 2 (T Cw(uog)l 94%/12 me S wxs0M v LT, W
WALF 2, (b Culm):B2eF=1/:2 ), Cwm:A:B 1=t Culm:
Ris tAA= )1 1) ( %) @7K%Z\iﬁ‘£ Nz 23k 24C vd w1 0./MKOH
TRE LTz, pH o BIZ (=11 Orcon Rescanch £01AR 7Y 2 7L pH 4 - §— £ AT
2RI, UK RERraK o4 S 4 k) B ¥ rAkEA 4 RE(IH]D) @3-
FoR! b, I~ D pKw'=/370, [H]= 100,848 (T=0.1); /DKw=/¥ 02, [H]=

1070 902 (120.03). TABLE 1. STABILITY CONSTANTS FOR Cu, (A), (B),,(H),
of. T= a)
3.4 FREAWG Gw-A-pE _____ G roiwen)
5 ; igan og B -
22w TFMR, Cull) ~Aa—AA Fizo g imm  Whgy ool
- 1110
- iz .
CTa@ANR ALY (CEA SRME) 1 o I N
- [CuP(A)q(B)P(H)S] (1) E:S?E L-arg %g{sg?g% : :
Ppars ™ tcul? (a19 (817 (H]° D-glu 26.61(0.08) — —
. L-asp 26.32(0.01) 15.82(0.02) 10.50
[Cu, (his) , (AR) ,(H) ] D-asp 26.27(0.03)  15.67(0.06)  10.60
Bogws™ —Ep o — (2) L-glu L-Tys  25.60(0.01) 15.08(0.02) 10.52
tcul? (his17 [aa]” [H] D-glu 25.60(0.01) 15.14(0.02) 10.46
L-alab) 25.67(0.07) 15.67(0.08)  10.00
23T pog,r s TEGF o EXTET.  Lasp 25.65(0.04) 15.29(0.13)  10.36
P #
, ~ __ D-asp 25.66(0.04) 15.28(0.17) 10.38
W 1% T34 48 (pgrs) 457 %. B¢ Lglu L-om 24.9350.053 12.68(0.26) 10.25
, D-glu 24.88(0.06
/}{z}q,ﬁmzﬁgiﬁ('bka) PP 4% L-ata?) 25.02(0.05) ; 15.53(0.07) L 9.49
Do 2 . ol Lglu 25.92(0.02)¢{ 15.85(0.03)¢! 10.07
o FEEZHE T 2B % 2 RLT D-glu W5 25.08(0. 02) ©) 15.95(0.02)¢) 10.03
7 £ 5;(3”) NI (S S ﬁl wT Z %{2—‘“ a) Standard deviations are shown in parentheses.

. b) L-ala = L-alanine.
NFAREBSKS =, B L7277 74 ) determined at T = 0.03(KNO).
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SCOQ’/SSQ? ﬁ]u 1’&\)\ :ﬁ;alﬁ P ¢ P SN T\ M TABLE 2. STABILITY CONSTANTS FOR
. ‘ Cup (i )q (A ) (H) (25°C;1=0.1(KNO, ) )?)
BB LT XROIER T U0 & o 4B 38 E |1 ;

\ iy System ]09 81110
fBtAorz. HEorAsk ERZERELTE 0 M (c:ugm—t-njs—t-a?n };835888
. - u —L-his—L-g1n . .
KoH RZE (mh) o BEEIB 2t Bibho £ HBR 04 0 page
N —L-his—L-thr . .
20X (B 0~ 285ml)in> 1 002 ml WATTH Cu(I1)~L-his—gly?) 17.40(0.02)
- EUEH}—::-R'iS—IL.-a]?b) ]'7.2%0.02;
2 12, u —L-his—L-va 7.31(0.03
Culm—A—B % o ﬁi/&ib‘( Tatle 1 2 %ﬁ}zi a) Stand:;d deviations are shown in
3 arentheses.
BAZ U aag 3 Bbh koo Tillo 7y =z b S - e Lal - Lvaline,

=9uk o pReorB < 7w | S AuBEE (1010, (1022),(1111) » ¥t EB L 1H35EE
s BERO BT ) 0 Fio bl wis pH A T Lorsar Bl (1171) s Jod
it rr e Trnr:. L Bim—Llog B,,,, BT A1V Y) 12 L-aka §E 5% » F 1
NIRRT T Lk YRR B FR 1 & Y 274, rwm o [BiEo NHT o RY
Pobrflizc e $ G 1vn. T 1 FVBHS X3 (1. P ARAF LA

= Cu(-AN-BICH) & Cul(o-A)N-BI(HD o &)= 135 i o ]
AREE IR LETE, DERIBIEEREY b T \
Ltaa? 1 Cw(A)BXH) ~o 73 ) BEo Z3R8982) 0%-—0\ My CH
Ry (LEHE) d2el 17z 7L A2~ H\c_H N/C"\O_\c
3 BATEE B EI A, Cul®--9lu—-yp & ¢ 2 v
Culd—vglu—1-bya & ZRBAKE Ly (4 4 BEx I
V3K (1= 0.03)'1*5531/‘?QLT:§£§_11, ﬂmhﬂmo L i
ViRI=0/ s R Ev4BR L, AT 5 s> B Ot gf
J711), (17170) 2B RIS R KI(TIFA LEF HC/—HN\ CHy
LTS Hzc/ ¢ \Cu\"”z"c\”
CulM—t—AA R BREZEK %73 K@fka_, \’c—N‘/ 0—Csg
nary 864k 0 F 2K X B0 L BAES AV RN
H

BEEC1110) 0 PARAYEIBI (Tabb2). 7 b o
WABGE (1171) R pH 3~ 7 o BT FES 5 ITLp HEX T

1. Bt EOER CUD-A-BRI) b (7170) a0 BABET L. £i o BEfbo
HEw300b0d, pA o) 2 L-ala, Lvad 5 (0181 TRrE 75 Lir w7 2)

WS TG 2 FAE 15, CulBus)(AR) 0% s B <lT, T WB4" s 4507 2 ) o
W‘iﬁ‘%w%—}iﬁtﬁ/ﬁi FEBAIBRBARYCL} RRbn A L6, TARN
VABGE 0 e AT W BRA T o & 3 HokE e FAEARA R s
Ty I=0/tBR ST, W Ur a3 RBLIE 3B 2 {FRo Bk F ST
CRFEEZBRRERIN TG o snid A A JpE B o r e o R
o 44 Fud tf

-4 M‘ 1) T. Sakurai, O. Yamauchi, and A. Nakahara, Bull. Chem. Soc. Jpn., 49, 169(1976).

2) AR M B B FEBER. F 2R BBAS IR RIARESS. L p /25 (1977).

3) a) T. Sakurai, O. Yamauchi, and A. Nakahara, J. Chem. Soc., Chem. Commun., 1976, 553;
b) O. Yamauchi, T. Sakurai, and A. Nakahara, Bull. Chem. Soc. Jpn., 50, 1776 (1977); c)
T. Sakurai, O. Yamauchi, and A. Nakahara, J. Chem. Soc., Chem. Commun., 1977, 718.

4) I. G. Sayce, Talanta, 15, 1397(1968).
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F 4

AAVFEER AT T8 L HEHR OH H
(FUBRXIE) G AN H

FUERAES 7T -7 £ ML 7, BOsho 2R EHRE REST B0 rER, P #oH)
BEELICFTFA -7 L1, KB, -9 I LFALN, —MK L Foh =5k
D77 5L VIHMBEIN TS, ~F BE oM BITFH > RETHELL, LR
Lo tvifFvifo s oM e ARSI Lotby i ny, 11 TEER oMM
BEL1dHse 1) HsARADCHRRZOBRM L L, BHt)x UFi2e) e v Ban
MRLIB, 2) DEBOTHRELB EEE o B 3E UL NHALBR oA THS
b, Ay > (i EREF - EH I L L33, 3)BEAMBRHLZA T30
L, 7207 5L 0K, RENBE T, B2 M7~ 2 08Bt B 1w bLERMREE o
075 LOME, BWATE, ) Ab g oREN0EVN oL BREE VS, B
BBERG 105 Do 2253, BMEoP, 3) L 4) o BMAFEER oRB K
EARTHI, Tubs FLo TR ELH 1T, LA LRI HZEL, 5 oFi
RPN oI T - T DELRAKOTHY, (ko1 BA IO BLURES T b+
FoHBER PRSI LG, 3 REHRE L L1310 mlf R F o 1t B4 1 ¢ EBY
B L8y s L, gTﬁrr BIOA— T oBENO K SIMELFELY > (Wb 1LY,
KU EM T I T v —70 - 2 U THBEMBELEST3, 29 1109 &KA DKL
BEP LG Ud, ARFARRNOOE+EROA-T 307, AR EN TA- N -2
N~ARETE, oL I R eHRMOBMEES L LA AVERIRR>P| LR T,

HEM BT -La- Lo k-n®y, H — F2RIB3)H (23,546 bytes, Zag 7 — 2°H—F ),
N, =R Vo 7283 w7°0, SHBROM T ) T SN 9866BEBRY T4 L 720 2
FL8ELAR )5 74, ) 7°0 5 JE AT BT 4 1, RIKBAS|C SEFH 0 118 % MK
NAYNAS B uABINTOID™EL, Lo AT ) g AB2-FRACRATE 159,
T~ 7° [ Rt A2 ) oy lotho BgeH L 13,

Bijerrum O B MENREINE Ko x ) W EBEBMROERERPFHLE L2 L

. o MLi e - MLy T K
MLi-1 + L &2 MLi n Ki= m ’ /61_]_[ K eeenenee (2)

n =§| 181 (1 +ﬁ',,8;[L]l) --------- (3 (N: &BosiL# )

TALRH (20-1),/2 orso | /(L] 2 Ki oamil b3 Bjerrum o5 iEa
$LfOND, L IMAIBE>BHEARLUFRE 0% 5 WMEIERAN G £ § WE,
B E s ARl X Aty cME T 3% 25M (spreading factor x?= \),
S s TR oM @ XROBBRA A9 2> 123 83,

K/ Kini = (N=1+1) (i41),/1(N=1) e (@)
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\,Oi%énBJerrum DAMMEL EoifLoBEt BT im i, R (3) EEMS 5L
ﬁ + Z(ﬁ-t)ﬁl[l—] 2 )  ssesessmesscanea (5)
=1

DANFLN, Ku=1 tLIND282L63 T 20 TR (4)oK Y& 513, %N
TNoKL 2 ABEH T, NoFEHNoLio(L)oEs X(B)P B, —MoEXN
L3 ARYSBY GO DL, FEYMBMBEE2 1 Newton ik ok R & VBT,
MPEL LT /Ki g AN co T, AMBNEL 1 ThY o887 1 H ¢ BEY DAY
Y UBX UBMBE > o AN EOB B, RS RoBY TH 5,

N1 2 3 & Ny~d|1 2 3 4 5 ¢
Ki y. .
2{ ‘ K <
. 0.467 L 25, /0. : A5 /.
12[.“ : 36 / 5{1/['—] ys, 15667 5. 2./43 0.556
3{ : 0. 3. ] Ki |36, /5. 8 4y 2.4 I
i s 0t 6gl/[L] 6b. 18. 8Y w286 2. 0.54%

4 Ki |76, 6. 2.667 1.
1/IL) | 28 6.667 2.4 0.57I

Bierrum o MEAL T o FHEROHEE N=fpot 2 Anlh 34 ... 11608
o (L)ofE% ai,02,-++,06 LT, zarne oot (5) 2R U 2 4, 4753 3AEL

(Cij-&{)*(/@i) . <2'12—l ) .......... 6) (ke CU_Q(J_l)H)

TARQ S by, TRBUTI 0pbiT ) (C‘J aJ) LR pNas o, 2o EE »LY
AN, 2 MY, JAROM &Rz it B UL 2" 14 La vt s 7o, LA Znbo
5"‘“52"(’)33)\7‘Jb1~‘)’ll;) Jb'yj’\/y - 4g- i’i?ﬁﬂ‘k ﬁﬁfT?'lO%L%
Bof32Ci°vH L 1 vs Lt N, Oi~ Qg 210 %%~ 10° o Zp ER %513 |09

DE&N_('.ng—_ﬂﬁ&"l“%ép —to;F‘féjiME L, L% H 3 ;,q%z/»( ©5 L
...... . (HIL]
Hi. + H & Hil (7) Ki= “[H'HL][H] ,81. TT/,<l ..... (8)

O35 NHEREBONE vBA UL, 2Ll NTE LN BIMBEL LT, A
PR > 01 BB Bt ol v b —FiZo SR M EMRI BT L 12X ) Fr
Boart i, —pel v 1,2-di(1,4,7-triaza-1-cyclononyl)ethane »

JE 3 57 CaH
BEREROTELR LT, C2H4\:: : H"/N CaHa- N/E:::_::/ Ha
| logKi log K2 logKs  logKs  logKs  logKe
-log(H) | /72.239 9.864 9.//6 8.%02  4.793 /1,955
X (6)oA% |/2.235 9.682 9.079 8.629 4.79/ 1,957
BN=JCRORR | 12,284  9.744 9.250 8.580 4.996 2.//8

Zoftt oo, 2 ¢t ARG, BRI OE Ko — XS = RIS A
NS L, BIES LIERDHE L OB NIR TS LA, Curve fitting i 4R 123,
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O B % = £ 032 £8 54X AN

(HBKR-3E) F B F

BB A C AEE oA 1 2H ( Ke=10™) BB &PFEE (u=-42) 70 b 2B
Tb%., BHoBMI ML) B L vBERE0FKFL B 1HY . THOTBHES
WTRES<KANSAZBRO -2 ThB. Lo L ok sl oBRENFH B LD
HhsT. MERABr AETIKOREEAR L LERBREHAEUNT AT R 204 TH T
WAW, AR AN Y EEA ) ok SERBET IR G BB LA o A T AELA
IEBBAF LB BREERT B, (N, 1 KBREYToORYYB A EL WD
K )Bkok & FHES Ct By v nEZ R4 AMEIZ LA v 5, Skt
T2EBEoMIEETH AhFMpLonar ) BhoERFH o> v, % oBLK
biv=, —oReHE 1%,

P8 HHERELMoLHAME KM0s THEE. B0A), & & vEBXHFIETHK
(kBB BEAEATARELY 107 mldu? Th, 2. feoRER ARSo
M. BASEIR 0 RAE C CREREFME =5 ) BAWE L REEBAM L L 2 . BifErn
FeRU.KIAKy 7 At (CRBRERE T4, K. (HOAc: cHycooH)

BHABR Lt 1 B BB/ ( ( APAREHHEAR IR L2 v X LEBE A
Eoidrt 7 AEBEtuPREERA IR L. BHBER B EE Y (T ofmol
dm? 0 LiCl0s s M2E ., A AR S 0 T BLAHE 10wmot BitsE L LB A,
BMER 250 t o2 c1hH, £.

B AR BGABEFrE o BER o1 HEREBAEE X 10° T 53,
LER, T ARBABT TR EREta v v BB o0f4 2l 1A TS,

bR ¥ BHFer02 4 I AERoREL RN B R H K -
B2 (Haow) 2o AEE (LoA) T L0, BEBEBA L HE (2B .
ALBELE. B hsH2BLtd k. toBBRAL A boRA KR
o, rd B sBAERT . Sa JREBRER YT HBELAN,
ABERomBUABIE. $ 1D Tt s 18k ERIHEAK. | ]

LoBEEVREBAA L AEEBY T ro &S A ERATAA IINE
RRLE, .

AbP# Hzriiddcz@f-BHLE oPEFRIE o L

ltﬁg’% igm&, C»M, fiﬁllﬁﬁ I:@i MZ;KA%},{' CH>0, ﬁ\rfgﬂmia Fig! K ]
oM TRIT 3. AR A O, ()R S FAARNERT S ¥ E
R FER TN 3 .
MO0, + HD <l H(CI0,), (10 m
REi0gls * 20 L M(C104),(H0) (2) A gty |
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BREOT -9 - ool 1B HE. BB EK we L L. L
i&_{. & 0\,@7}( d)ﬁ;ﬂi/\ 0@,1&1*%’;—@}—,@‘@’{ 2‘_% | l:ﬁ’\? . :wﬁ 126 136 153 &2 2.08 12
RRANT b b S0 R ) BEARE ofBiAM K ) e, MR
RATSYABE L. FHF (VW) nFhHrae gy TN amen s
ELsHs,

e o Atz

AW ERR L IKYEREDoPELT Ak - (CFSEVRAEMEY & - HEZT.

§R 08 3Bl o AR BoBRE L. B U 05 ARKICERINSEY,
PLTRBAIH VI EBERB OB Yo YR vt a A Lls 43,

AoV AR BEFRIN WP BEYS A e e
TEORBYS 9L 0REERE. IRNVFMD QN woen  sweeom ssiom s
ar ) Abtbo ERFH AN £ 4o ro BB Lrn noeie o
BrtEi B L BRERRL & ) A Ro Athg e os o an e 0
EREBREAX HR. GRoBMok BERRALLE o N
R, 1KBE. 1083 LTS AR ooy, e LEER LERGRe RS
Cokps LiCoXy, LisCoXy o KRB FEEA 2 (AD RA T . 1rt®™ 20 vo2 20 101 o

TE: ORBMRATCAMBo BRI b g T e weer
BLXTHsmreBHRERT S EBoBIRAA 7 L VEX B L. JiE A ]
BSHEBRANT FLow<o2 583 4 AT, Clto, ¢ ke J,\ ‘
Coxcaly) 3 NAARBAEBEAOANT PLE. LGk, L GX & N\
Ol GEEB BEF A7 FILERT . CoXe RAEMA mBtbg ]_J

FE B LALSMF . LEN, Th0 ) Abho b KFHaRg 2 —-

b

SOFXART N TR, -
ct i
ColHOAC)(C10,), + LiX =—l= CoX(HOAC)s(C10,) + LiCl0, + WO (5] -
ct € -
CoX(HOAC)5(C10,) + LiX =i Cop(HOAC), + LIC10, + HOAC ®) N
K
o (HA),  ——in Ly < o o o
Coty(HOAC), + LiX === LiCoKj(WOAC) + HOAC ® ”
tet
LICOG(HOAE)  + LiX =S LijCoK, + HOAc ©
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35 23.5 £ 0.5 9.07 * 0.05

3. AEBMRD, 55 B 24

s 2
Table 2. Diffusion Coefficients of T1(I) Ion in NaNOs Solutions at 25 °C 3 GoX21 2 E‘L 3

c/mol dm? 0.04 0.10 0.20 1.00 %o 4@ e B 5 50
1o i .83 £ 0. 19.40 + 0.21 16.95  0.60 - .
10*°p/m s 19.18 + 0.36 18.83 + 0.20 9 b 4 95 = > [=. g [ ‘7 5/ (2) 1@
Table 3. Diffusion Coefficients at 25 °C (10'°p/m? s~!) Fithikra Fsnr, By
Ton 0.1 mol dm ® KNO; 1.0 mol dm ® KNO> 1.0 mol dm 3 NaNOs FaR'yo> %9 AN, T L
T1(I) 19.4 * 0.1 17.3 * 0.2 357 fhlontlo B3

Cd(II) 7.40 £ 0.03 6.71 + 0.05 ’
e : S o
B1(IIT) 6.41 + 0.05 Bonmr,T Biefoe
TIolR &y $fesis Kd b A
Table 4. a,and D of [Fe(CN)6}3™ in 1 mol dm 3KCl (25 °C) ) .%
— 3 329 L~532
rd/rrm no. of runs time range / s a; 10'%p/m? s~ ! F@'2,26 / » & 32
0.077 22 0.005~0. 501 1.90 *+ 0.04  7.74 * 0.04 =& 5 {8 /-‘?2, ) fzo ?Sﬁll
0.100 53 0.010~0.406 1.67 + 0.04  7.69 + 0.04 5S> 1B 5w i@ 212201 3)
0.124 59 0.005~0.401 1.77 + 0.05  7.81 + 0.04 . L
0.246 16 0.051~4.104 1.68 + 0.07  7.72 * 0.05 2FL, <:ctvids w1 q,
10 0.030~0.820 1.81 + 0.02  7.94 * 0.03 A2y 13 1.9 LO.0Y TH
10 0.082~1.703 1.68 + 0.02  7.90 + 0.04 3
0.373 18 0.103-4.156  1.84 + 0.05  7.77 + 0.03 .
26 0.205~8.203 1.75 + 0.04 7.80 + 0.03
0.510 15 0.308~8.408 1.75 + 0.04  7.92 + 0.08
The estimated uncertainty is 95 % confidence limit. e, concentration of supporting electrolyte.

1) F.Stréfelda and M.Stastny, Collect.Czech.Chem.Commun.,32,1836(1967); H.Ikeuchi, J.Electroanal.Chem.Inter—
facial Electrochem.,16,405(1968);%a¢n . 2) H.Ikeuchi, Y.Fujita, K.Iwai, and G.P.Sat8, Bull.Chem.Soc.Jpn.49,
1883(1976). 3) e 2 ALK R 3L > FHIEE,14,207(1976). W) mBK 33, 20 AR}, g o-2009 7 ITHRA BE >
Rev.Polarogr. (Kyoto),23,132(1977). 5) Z.G.Soos and P.J.Lingane, J.Phys.Chem.,68,382(1964). 6) M. von Stakel-
berg, M.Pilgram und V.Toome, z.Elektrochem.,57,342(1953).  7) J.B.Flanagan and L.Marcoux, J.Phys.Chem.,77,
1051(1973). 8) P.J.Lingane, Anal.Chem.,36,1723(1964).
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(R LOER)

@/r:NHAClyrx;fg:&qncasw 6NH447r‘/ (1) « KCL dKBBEPIC BT 5 K4+ v (2) ©8CHKE
BMOREIZLBEA (25°C) E R To KA A Y DHABNBREDN KCL POEAME T ATV LD T,
0 KNO, P O KA+~ ofE (3) €70y bLToe NH4c1\ KCL W Z > 0 ERBRENBRDYEILFEE
FHEE LU TWD (AL, FEERIE 2 M 2 TEEBLC. HEO BHRRIFLL, BERDOED
hfm)obmbﬁ/cﬁTxic,M24wyt KA 4y DECHEDBRERFECAS NICE > T
WB, KA AFAYDECHEBBRIBREABT s C >N TEFCAHIL TW S5, NHA»f#‘/(D‘%‘é‘(:
F.0 I METHDE LN, ESCRENAG NI LEMERTALNIHABMETL TV D, MM 4 ¥ E
LAEEAAYIE CLAAY THBTH BN S0 I MUETHASACHASN D LAV EIL NH; 1 %
v =k KAy —KOMBEERNEVWCLDASEDEEALSNS, NaCl RKIBBRP D Na 1 4 ¥ DEF
(4) & K42 BT WaI EbEBTHE. KA XYL NH:‘f?I‘“/V)EE,?iZiSI(:Jr%h%’FEiIII\
K4y GEBRFA 4. NHZ47t*/li§/f§?—»f7r‘/ra>a:ebfloo)zgaatbr%ienaﬁ47r*/
DEHAIZD T b NO; 44y (5) & CLUA4 4> (2) C2VWTLHELTHBE, B2 L5 CEAA
Y OBALEROEENFGFONT,

WZCNLDEMNRETTWHIENRKRNDBCHERFBER () DHUBERIECTLRE, MNOBRERE T
2+ KC1l. NHACl EHILRDEERT SCHZX 03&1t%-’3iruub\b<\xuo3 FRDBECHLEKE BET
%o KNOg MBI TWB &, KOBCHEEOBFHEAAIZAL X — (K1) NRRIFBELND b /NhEC 2T
W B A NHAcl DHAIC(E FKESLVWEETLT WD, A4 Y DILRDBHEMLIZIL=X— (1)
(5) LR TH B L N0347]"/t NH447!"/<7)§lihfﬁ\’Cﬁibu

UEtomanrb, BEFA A Y EBEFA A Y TEREDHBEMFRALCEVL S 2 EHETE L
ns, % 1= NHA*‘f?I"/V)Lﬁ’%\ KOBECLALNBEBAT AR LELNDODATWE N, BREAEG 25 LERDIE
BEALNEELTVWEI ENRNEALOND,

(1) TANAKA, HASHITANI, Transaction Faraday Soc., 67, 2319(1971). (2) Hertz, Holz, Mill, J.

Chim. Phys., 71, 1355(1974). (3) &%. K% X, (4) Mills, Godboie, J. Am. Chem. Soc., 82,
2395(1960). (5) mop. BH. AKR{L*2E24E F 2R &, (6) TANAKA, J. C. S. Faraday Trans
I, 71, 1127(1975).
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