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PeJ1tava.1wt l-Wnga.nese 

By 

H.. 1£. Miller and L.. 13.. Bogera 

Oak Bidg@ National. LaboratorY' 

• In t'I.lsed alkaline melts, the loaer ox:idss of ~se react vit.h 

o::qgen unt 11 an o:,ygen ... to-rr.a.ngrmsse l'atio of about 2 .. 5 is utablisbed. (it.) 0 

For aqueous media reliable evidence po:lDting to the existence ot ~aval.cm~(j 

J'!ltWgRnel!5S has not b0a1l report".. 'Jha present paper will show that such a 
, 

-3-

valence state can be d0teetad polarograph1ce.ll;v in strongly aJ.kal.ine solut1oxw .. 

A solution ccmta1:niJJg 1..00 x 10"3 M potassium pGl'~te and . . 

0 .. 10, M sodium ~d& 1."aS deaerated vith nitrogen Emd. then pola:rographGld 

u1l7.g a statio.ua.:l'Y :platinum &lectrode (5) azd an outside saturated cal.Ciftal 

@leetrcde (S .. eoE .. ).. *fh.e resulting C'U1'7fG io ahem in Figure 1. 

The fint step of the reduction ("1.1/2 11:1 +0 .. 33) bu a diffusion e~t 

corremp<md:b:l.g to a. cmGcoelectrcm. eha.nge and a formal ollidat:1cm potGnt1a1 of 
o 

-0$ 58 V ..... VlSrsusr the uor.ma.1 h,vd:rogen electrode.. Sinee the perma.uganate ree.eticm 

has a norl'i!al potential of .. O.~ To (2).It the firat wave em a.efiD1ta~be assigned 

to this reaet10nc 'fbe second ('11/2 ... +0.13 'fT.) aud third stepa ('Bt/2 "" +0 .. 01 Va) 

also have d1f'f'usipn e~s . correspond:h:lg to Oll®-eleet:rcm. chl'.mges.. Renee the 

VI ~V V ---7 IV 
restt1aus tak:i.ng place tmU\rt be Kn :md Mu ,,, The fourth (end lAu.lt) 

IV 
step beg1!m1ng 010" to .. 0 .. 2 V. 1lIU5't be cl.u0 to tlt.e reducticm of Mn " Its 

1J.T$gularit:r can easily be e:pl.a.ineii by the fact that the ~leetl'odo ill e~ 

with a vieib10.lJqer at p1'eC1pltated ~nelB® dioxide .. 

There. is incl1reet evi&mce that the 11fet:l.!.u of p0ntavaJ.ent m&ng6l!€iI@9 

ui 0 .. 1 M hydroxide is D.O'"' more than a fev lBi:r1Ut0S.. The polar'?Sl"&phic he.lf'­

vave potentials and diffwll.ion C"Ul'"Nmts ap};Mlared to be indepmtd.mrt of thE> ratE) 
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,at *1ch tbe motor-c1r1v0l'1 sUdew1re cb.aI:Iged the voltage., On the other band, e. 

current-vo1ta£e curve obte.tned b7 a limual. aethc4 (1) resulted in a s1DBle 

broad wavs. It tI88 not surprlsiDB" therefore I when _ e.tte.i:fpt to produce 

peutaval.eD.t man_eae by el.ectroJp~ o:t mngaDateat a suitable JOt;entia1 (3) 

produce4 fA l.a'rp amount 0'£ mu ..... d1G&14e. ~. liIOluttoa baA a bl.ulah color 
'4 

(similar to cbrc:Iaou.8 8ulfate) vh1eh Ilid&bt bG attrib1lte4 e1tb&r to pentava.lAmt 

"'sa-" 01' 'to a Jldzture of ~ 8IlCi col101ia1 4ia:d.de. ~ t,uest1c:o. 

vU1 be etuQ1ed ut1q a ~. 

Preliftrl'GU7 etuclle& have alao beGD &.de 1D. other ccmectD:trat1QD11 of 

sod:b. bJ'drazic1e. In tI. 100 N solution, the pol.a:rogrem 111 "I1f1r7 ssmlar to ths 

ems described f~ a 0.10K sol.ut1anJ but in a 00010 M solution, the 1IJ!l'D8IV1Qte 

18 ~d:uced d1rect~ to JI'l8.'II88IW'SG dioz1de in a 8iDgl.G, two-el.ectran step,., A more 

co.mplste Bt11tW of cbaDges :in halfvave potent:l.als Vi th the coneartrat1an of 

~de vUl. be meC811UilU7 before the 't/IrJ. V tem and 1tlS react1cms CIID ~ deseribctd 

'~ accuratelJ'. The Nsu1.ts of such a atuq wUl be halptul :in pJ."eCl1ettng the 
, . 

behanor of tech:n&tium. iOllS 0 
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