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' | Peptavalont Fanganese
By | ~
H, H. Miller and L. B. Regers
Oak Ridge Fatiopal La.boratoriy.l
_ _ P
In fused alkaline malits, the lover oxides of manganese react with
oxygen wmtil an oZygen-to-zangensse ratlo of about 2.5 is estabiished (h)’a
- For agueous xéedia roliable ovidence pointing to the existence of g@ﬁtavalent
panganes® hes not been 'reported» The prosemt paper will schow that such a
valencs state can be detected pﬁlaregraphically in strongly alkeline solutions.
‘ A solution comtaining 1.00 x 1073 potassivm mthe and
0.10 M sodium hydrozide was deazerated with nitrogen and then polarographed
using a 'iatimary pletinum electrode (5) and an cutside saturated calomel
clectrode (S.C.B.). The rosulting cur#@ 45 shown in Figuve 1. |
Tho firat otep of the reduetion (E1/2 = 40,33) hes a diffusion ecurrent
corresponding 4o a m-elecm change znd o formal oxidation potemtiel of
-0.58 V. versus the wormel hydrogen elscirode. Since the psrmmgaxmté reaction
hes & normal potential of «0.5% V. (2), the Pirst wave can dofinitely be assigned
to this reaction. The second (21/2 = 40.13 V.) end third steps (Byjp = +0.0L V.)
slso have diffusion eurrents corresponding to cne-elestron chenges. Hemce ¢he
reactions teking place must bo Mo © . aed Mo -, The fourth (and last)
step begluning close to 0.2 Vo must be due to the reduction of Mo Tte
irrogularity can easily be ezplained by the fact that the slectrode is covered
vith & viefblo layer of precipléated manganess diczide.
There is indivect evidenc@. that the lifetime of p@ntavale:qt BERIANeGe
47 0.1 ¥ hydroxide ie 1ot more then & fov minutes. 'n_ae polarographic helf-
éave éctentia.ls and diffusion currents appeared to be indepsndent of the rate
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i

at vhich the motor-driven slidewire changed the voltage. On tho other hamd, a

current-voltege curve cbtaimed by e menuel methed (1) resulted in a single
broad wave. It was not surprising, thereforc, when en attezpt to produce
pentavalent manganese by electrolysis of manganate at e suitable potential (3)
produced a laxrge arount of mengemeso dicxide. The solution had a bluiah coior
(similar to chromous sulfate) vhieh wight bo ettributed citker to pantmnt
manganese or o a mixture of mengenate and colleidal dioxide. The quostion
vill be studied using e spectrophotcmoter.
" Prelintnary stulies have also boon made in other concemtraticms of

sodium hydroxide. In a 1.0 M solution, the polarogram is very similar to the

cno deseribed for a 0.10 H solution; but in a 0,010 M solution, the msnganste

18 roduced directly to manganese dicxide in a eingle two-sloctron step. A more
camplete study of chaenges in halfwave potentials with the concemtratiocn of
hydroxide vill be mecessary before the Mn' iom and its reactioms can be deseribod
accurately. Tho results of such a study will be helpful in predieting the

behavior of technstium ioms.
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Figure 1.
Polarograzne Cbtainsd vith a Stationary Plstinum Hicroelectrode for Millimolsr
Potaseiva Pormangenate in 0,10 M Scdiva Hydrozide Solutionm. |

6=



SN I I S S NN S B

_
< N

LIeGH Butasuqg

|
(o] . ) @0 g 4V ]
SIYIJAVOUIIN NI AIN3IHYND

020 0.0 -020 -0.40 -060
_VOLTAGE

040

0.60



_ Figure 2.
Polsrogrems Obtained with s Stationory Pletinum Mioroslectrods for Millimolar
Potassium Permenganate in 1.0 M Sodiuke Bydroxids. |
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Flguve 3.
Polerogrems Cbtained vith a Staticmary Plstinum Microolectrode for Millimolsy
Potessivm Pormemganato ia 0,010 I Sodiun Eydroxzide.
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