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Table 1 Cyclic Voltammetric Data by Glassy—Carbon Electrode”

H,PW ,0,, H.GeW,,0,, HSiW,,0,

Ep (V) E,(V) AE(mV) &,/ b | Ex(V) EpW(V) AE(mV) 4y/ i | El(V) E(V) AE(mV) i/ i,
—0060 0010 70 009 [0.106 —0030 76 017 (0.142 —0068 74  0.07
0222 —0.154 68 035 0300 —0230 70 032 0348 -0276 72 026
—0.526 —0482 44 083 [0426 —0.38 40 081 0492 0452 40  0.85

* scan rate: S0mV /s
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Table 2 Cyclic Voltammetric Data by Dropping Mercury Electrode *

H,PW,,0,, H,GeW ,0,, H,SiW,,0,
EpV) En(V) AE(V) b/ e | EulV) Ep(V) AE(MV) i/ bye | EplV) Epy(V) AESmV) ipy/ iy
—0.0%0 0030 120 017  [0.176 —0.076 100  0.02 224 —0.126 98  0.17

—0.266 —0.168 98 0.24 F0.348 —0.270 78 0.18 0.404 —0.336 68 0.32
—0.568 —0.522 46 0.54 0.472 -0.432 40 0.19 0.548 —0.506 42 0.26

* scan rate: 5S0mV /s
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Table 3 Polarographic Data of Heteropoly Tungstates with Rare Earth Elements

1 mol - I”' HAc—NaAc 1 mol« 1" H,S0,
complexes _
E, ,,(Y) 3E,,,/ %pH(mY) E, ,,(V) 3E, ,,/ 3pH(mV)

H,PW,,0,, |—0.684 —0.840 0.026 —0216 —0.536

LaPW,,0,, |-0.660 —0.820 50 64 0.036 —0.212 —0.532

CePW,,P,, —0.656 —0.816 50 60

PrPW,,0,, —0.660 —0.820 55 50

NdPW,,0, [—0668 —0.824 55 60 0.040 —0.212 —0.532
SmPW,,0,, |—0.664 —0.828 55 65

EuPW,,0,, |-0.668 —0.818 55 80

GdPW,,0,, |—0.668 —0.820 50 55 0.028 —0.214 —0.534,
H,GeW,,0,, |—0.212 -0.440 —0.796 —0.124 —0.330 —0.444
LaHGeW,,0,, |—0.210 —0.434 —0.796 —0.122 —0.302 —0.436

CeHGeW,,0,, |—0216 —0.432  —0.796
PrHGeW,,0,, |-0.218 —0438 —0.792 '
NdHGeW,,0,, |—-0.216 —0.438 —0.796 —0.126 —0.301 —0.436
SmHGeW,,0,, |—0217 —0435 —0.796|
EuHGeW,,0,, |—0218 —0438 —0.796
GdHGeW,,0,, |[—0.211 —-0438 —0.796 —0.124 —0.304 —0.438
HSiW,,0, |-0.248 —0420 —0.840 0176 0364 —0.524| 48 45 52
LaHSiW,,0,, |-0228 —0436 —0812| 63 52 50 |—0.176 —0.344 —0.526| 48 46 55
CeHSIW,,0,, |—0.232 —0423 -0816| 65 58 52
PrHSiW ,0,, |-0228 —0438 —03816
NAHSIW,,0,, |-0.232 —0.423 —0816] —0.180 —0360 —0.522
SmHSIW,,0,, |—0236 —-0423 -0812| 54 52 50
EuHSiW,,0,, |—0.228 —0423 —0816| 62 53 S5l
GdHSIW,,0,, |—0228 —0.423 —0.312 —0.178 —0.368 —0.524

H'A M m N 1. HEFRRELRERTRAMNGER, RNEEAHN =400 T 2R
IR, Bk, AR RRN:

SiW,,05+H +e—~HSIW,,05

HSiW ,05+H "+e—~H,SiW,,0%;

H,SiW ,045+H +c—~H,SiW,,04;
%} FLnPW 0, fILnHGeW 0, A LRI EFEYUE. ERGREY, HLlerit
AT R EEZEROPIEAE, MHEAEFEERENBMER. A THIREREKER
PEEUMMREFE FENETFTARERMLER EFAERIERMNEREZYIE TN
Wﬂ%%.
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Tablc 4 Cyclic Voltammograms Data of Hetcropoly Tungstates with Rare Earth Elements®

F4 FEHURR T ROWERRUIG

complexes

1 mol» I"" HAc—NaAc

EpV)

H,PW,0,

LaPW,0,,

CcPW,,0,,

PrPW,;,0,

NdPW,,0,,

SmPW,,0,,

EuPW,,0,

H,GeW ,,0,

LaHGeW,,0,

CcHGeW,,0,

NdHGCeW,,0,

SmHGeW,,0,,

—0.598
—0.744

—0.618
—0.790

~0.628
—0.786
—0.630
—0.784
~0.646
~0.782

-0.628
f0.758
—0.638
—0.770
—0.190
—0.372
—0.762
—0.181
—0.388
—0.772
—0.182
—0.370
—0.760
—0.188
—0.380
~0.780
—0.186
—0.366
—0.760

1 mol - I"" H,SO,

EV)  AEmVY) | E.V) EV)  AE(mV)
~0.630 ) 0.030 -0.090 120
-0.782 3 ~0.266 —0.168 9%

—0.568 -0.522 4
~0.660 7] 0.038 —0.064 102
-0.850 40 0,156 ~0.252 96
-0.526 ~0.566 40
—0.670 )
~0.820 3
0,670 a0
-0.824 40
—0.678 32 0.032 0,066 98
—0.820 40 —0.162 —0.258 96
~0.526 —0.568 a
~0.660 3
~0.800 a
—0.672 34
-0.802 2
—0.248 58 0,076 0176 100
—0.428 56 ~0.270 —0.348 78
—0.838 76 —0.432 0472 40
0239 58 0,078 -0.172 94
~0.446 58 -0.258 -0.342 74
-0.832 60 -0.436 -0.476 40
~0.242 60
-0.430 60
—0.832 7
~0.250 62 -0.080 ~0.174 94
—0.445 65 -0.272 -0.346 74
0,835 55 —0.432 0476 4
0244 58
-0.426 60
—0.832 72
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1 mol « I"" HAc—NaAc 1 mol « I H,S0,
complexes ey S ———
E, (V) E (V) AE(mV) E, (V) E (V) AE(mV)
EuHGeW,,0, —0.184 —0.254 70 ,
—0.370 —0.424 54
—0.760 —0.834 74
H,SiW,,0,, —0.274 —0.334 60 ~0.126 —0.224 98
—0.396 ~0.458 62 —0.336 —0.404 68
-0.816 —0.892 76 —0.506 —0.548 42
LaHSiW,,0, —0.262 —0.326 64 —0.122 —0.212 90
—0.352 —0.412 60 ~0.342 —0.404 62
—0.790 —0.858 68 —0.500 —0.542 42
NdHSIW,,0,, —0.273 —0.333 60 —0.132 -0.224 92
—0.348 —0.414 66 —0.342 —0.404 62
—0.790 —0.854 64 —0.510 —0.549 39
EuHSiW,,0,, ~0.274 —0.336 62
—0.348 —0.410 62
—0.784 —0.852 68
GdHSIW ,,0,4 —0.262 —0.328 66 —0.130 —0.220 90
—0.348 —0.414 66 —0.338 —0.402 64
—0.790 —0.856 66 , —0.504 —0.546 42

* scan rate: S0mV /s
b & N: 0N T

pH IR HAZAAYERRPEEAENEERE. RNMAEIINRYOEER, @i pH
—AMRXEME,. BARZRAYEKERIMEE pH WEREK S). HBREY, XD
EAYEAXBERTHNEBENBATFRE2E5XEATHR. DBEBBEIHRF N
LnHSiW,,04>LnHGeW ,0,,>LnPW,,0,,. #1MBEREEERTHNNRZR.

£S5 FENAVREFEN pH IR
Table 5 Stable pH Range of Heteropoly Complexes

complexes stablc pH range characteristic wavelength*
H,PW,,0, 0—1.5 260.8
LaPW,,0, 0—2.0 265.0
H,SiW ,04 0—5.5 259.2
CeSiW,,0,, 0—6.0 B 261.0
H,GeW,,0,, 0—5.0 261.7
LaHGeW ,,0,, 0—5.3 265.0

* measured in 1mol - "' H,S0,
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STUDIES ON REDOX PROPERTIES AND STABILITY OF 1: 12

HETEROPOLY COMPLEXES WITH RARE EARTH ELEMENTS

Liu Shizhong
(Department of Chemistry, Hubei University, Wuhan 430062)

Wang Enbo - Xu Lin
(Department of Chemistry, Northeast Normal Universit y, Changchun 130024)

In this papcr, the redox propertics and solution stability of three series of twenty—onc
heteropoly complexes with rare carth clements, such as LnPW,,0,, LnHSiW,,0, and
LnHGeW ;,0,(Ln= La, Cc, Pr, Nd, Sm, Eu, Gd) werc studicd by mcans of polarography,
cyclic voltammetry and ultraviolet absorption spectroscopy. The effect of countercation, me-
dium and acidity on thc redox propertics of heteropoly anions were discussed. The order of
oxidation power of three kinds of hetecropoly anions with different central atom was compared.
The corrclation of the polarographic halfwave potentials with pH was obtained and the reduc-

tion mechanism was proposed.

Keywords: redox stability rare earth element heteropolyanion



