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Mechanism of Multi-Electron Transfer Reactions for Heteropolyanions
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Mechanisms of multi-electron transfer reactions for heteropolyanions have been reviewed. A
brief explanation has been given for the recently reported simple and synergistic
electron-withdrawing effects of the O atom due to heteroatom species XO,, which lead to
potential inversion and thus to multi-electron transfer. Perfect simulation of cyclic
voltammograms has been shown for Keggin-type polyoxotungstate anions in both neutral and

acidified acetonitrile.
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# 1. Keggin-W-POM [XW ,0,40] © @ s {i
X 20 d/A s
S -2 2.57 0.172
P -3 2.45 0.237
As -3 2.36 0.304
Si —4 2.33 0.328
Ge —4 2.29 0.365
B -5 2.34 0.319
Al -5 2.27 0.385
Ga -5 2.23 0.429
Zn -6 2.17 0.505
Co -6 2.14 0.543
0.0—— ™ . .
\. ¥ T 2072 [(XO,)W 120340
E-l.o- si_Ge 0=-4
>
g
2.0 20=-67

0.2 0.3 0.4 0.5
bond valence of 144-O-W, s

0.6

3 Keggin-W-POM O E\“%f s v v k.
Adapted with permission from ref 6. Copyright
2010 American Chemical Society.
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Adapted with permission from ref 6. Copyright
2010 American Chemical Society.
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S REICII BB TH D, IHRREN 1 &
B D WHERREORE, 0L BT
HAELIXRV. ARTRLE CV ORER
@ Keggin-W-POM £ |% 0.5mM Th 5.
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7n#/HMﬁm_owfi'ﬁ%Hwtﬂ
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NTE, ZOXT AT RV —AG 1T 1t
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MT 5RO A EBERICKTT D HDE L
T4 EFRRIZRERD LD ITRES.
AG;Z(Hm<Tl)ZO_n+m)
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~ﬁ,4ﬁ/$f%s AT LRV HAG
RIEmMO X517 a bR 452 L%
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FEERRVIAR, m - 1 HOF v bR
ML7Zboxd 57 e b oftme LT
19 LEABRICEL T O L S IZRED.
AGy(Hp(n)) = —=CES—CY-(m—1) (22)
Z LT, sIKFFHAGS 1L, B6 D2 ARDER
OEXICBEDAIET, 4-1HiCk~<7=LH
AR BA N IENDEFRT 1 B
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DEEx e OMFHZ LD, WABREED Cv
BT L0 RERERE G 2D LN
SN o7,

AGyE (Hm(n),) = —C5-m-s-n (23)

X970 20~23 X 19 ITRA L TK,,, &K
W, TR I alb—a B {To70,
L ODRMOBENEEND 2D, TO¥E

9Ra4f@ﬁﬁ¢5ﬁ®EL%2@® TR,
IS, TR, Kip(2o,8) EKio12(20,5)

BT TN D

"8G (Hn()) = 865 ((0)7).
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Ci=Ck (24)*11
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RTIn = 0.510F 25
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= 0.510F + CS m-s (26)
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RTIn —m—— = = S.c.
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—0.510F 27)
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Ko1(zo, S)&—0RD D &, o7 m kA
MBS EBIZCY L CSERT A =5 L LT—
FHNTTRTIRDDLZENTE D,
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TERINST v N AIIKISEDF T X
JLX—D s {ZETEUE—C; “m-s-nhs, ~NTaR
Vg A A NZBiT 57 e b BB
S COBMMERIZBD 2R ETE L £
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ZhERIE M RIS LR O JRTo A
L7781 hr& X0, O 51 FAFRAICE
by MIRT EOBETESI&E, EFFHN
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FWBINR) LEZDENTED.

4-3. BY—V T IT—FBRLLETF
BE

TFEURXETORICIZETY T D LD
WZENDB DL DRV EEA A OFRLYE#
DLEIEIREE S CE Y — - T T — 2%
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P < %
= Si = z
é I25uA
=
“l B <§j
Ga %%
Zn %
-1.0 -0.5 0.0 0.5

E /V vs Fc/Fct

T BERMNMTEM=FI AP TO
Keggin-W-POM @ CV ili##. Adapted with
permission from ref 4. Copyright 2015 American
Chemical Society.
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SThd720 (K4 L2120, Zon
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b AR E TR B S TR RN SR 03 i
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R CIE RS O ER LB T & S

_XRTOT v b A EE DS b,

CVHifEY I 2L — 520 TE5.
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Ry alb—varEfOHTERLTN
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EEALDE Z SR NWHBERARR THH -0
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LEFTFNX A REMEEH ©
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BT ERR .
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REL DL END . EEE, Lo R&kR
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BONSW) T = RMIAFTH 2E S
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Current

-2.0 -1.0 0.0
E/V vs Fc/Fct

X 9 [(P,07):M3Ool* D7 % k= k U LI
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Adapted from ref 18, Copyright 2009, with
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ref 19, Copyright 2012, with permission from
Elsevier.
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