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Ch~~istry:- '-' "On tlte Pltenol1wnon ajte?' Anodic Polal'isation,"Ii, 
---' By: 'Prof, A. 'SMlTS, 'G, 'L,' C, LA BASTIDE, änd TIi, DE CRAUW~ 

(Communicated by Prof, P. ZJ~El\fAN)." 

-' ~·:,(c:ommunicated i)] themeeting of. June 28, 1919),' 

1. It was shown ina pl'eeeding cómmunieation' that ,thè'-' 
phen()JIlenon that appeal's aftel' aU9rl ie po1al'isation of iron in-al~ ,iFon 
salt' soilltión' is 'owing to this that dlll'ing the anodic sollltioi-i-'the 
iron gets slll'l'ollnded by a liqui~ layel' which is ver,)' I'ieh in fen'o-

i~ns. -As ál~nle the 1:atio C::::,) wiH be greater 'in tbis 'liquid layer 
- (L'le ) , .. ' -' -,' ' -, 
than ontside it. Àftel' t·he CUlTent ,has beell broken the fel'l'i-ions wiU, 
thel'ef'ol'e, diffnse~-,'f'i:om the sllrl'olll~dings into the bonndal'): 1a)'e1', 

, ' ,- (Fe")' 
whereas the feno-Ions pa, ss ontside, whiclt eanses the ratio -( 'Cl 

_ '. ~e") 
to become again ~mallel', in the boundary - layer. In consequence of 
this cha~ge the potentialof the iron, whieb was at firstIess negative, 
or positfve, tllt'ough tIJe distm'banee of the rnetal,' passes thl'Ollgh a' 
ininimilm val ne aftel' illtel'l'uption of theeul'I'ellt. '-

That the ;~bo~e explanation act.ually accounts fOL' the phenomenOJI 
was pl'oved' by the (act, that the phenomenon' disappeal's altogether 
when th,e 'iron salt, soilltion is pl'evionsly heated in ,a hydl'ogen 
átmosphèl'e 'witilii:ön,'powdeJ; fOI' so~e time, We tIJen get a fel'l'O 
sail' söiution wllÏch is in electi'ollloti~e equilibrium with nnal'y, ir0l1',: 

, (Fe"' ) :" ,'" ", ,"', , 
80 that, in.- t.~,e ~OI~J~?ary l~y~1' ~he ratio (iN") p~acticall'y 'does not 

change when-' 11Ie' iron 'is 'anodically tlissolved,. 

':2; Jn the, abo\'e inenti9ned' comrriuriieation it ,vas poiJ1I'ed ,out 
that: .the : ~)otential of Nicke1 aftel;, polàrisation in a;<solntionof.NiSO 4' 

Hlièwis'e passes through amiriiinum value,'so that it was already. 
s'upposed thaf this phenomeüoIi .would have to be explained in the' 
same way as fol' iron. ' " ',' 

~J ro eX,~miE.e" th,i~,. Hle,: ph~n,omenon, for Nickel, was fil'st phqtograplled 
whèrî the 'rÜetàl\vas"immersed In asoll1tion'ofNiOl~, In t.hia tileIrlii1i", 

'mum shows itse1f very c]early, asthe adjoin'ed phótó (fig: 1}sets ~o~'(h-, 
The proèess is much, quicker than when an Ni'S04 solntion is 'used', 

in conseqnence of the positively cat.alytic actioll of the chl~I'ille ion8, 
'.:.:) 
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Then the NiCI, solution was heated for soma time in a hydrogen 
atmosphere 'with finely divided Nickel that had been pl'epared by 
reduction of NiO at relatively low temperatllre, aftel' which the experi
ment was repeated. As the following photo sbows (fig. 2), the pheno
menon had now entirely disappeared. 

3. lf was already pointed out in the preceding eommllnicatioll, 
that as it wet'e, the 1'ejlected image of the phenomenon was to be 

• expeeted, wllen e.g. iron immersed in a ferro-ferl"Ï-salt-solution is made 

I d Th . (Fe") '11 bh' f' b' cat tO e. e ratIo (Fe"') Wl e greatest at telron SUl' ace, ecause 

the it'on by sending Fe" -ions iuto solutions, striveR to bring sueh a 
change in the boundary layer that in, case of unar)' behaviour, it 
ean be in equilibrium with it. Rence the fal'ther the Jiql1id layer is 

from the iron, the smaller wiJl be the ratio ~~:::.~. When thet'efore 

iron, immersed in tbe supposed solutioll, is, made cathode for a 
momen t, the il'on wil1 be deposited f'rom t he bounda'ry layel', and 
the ions from the following layer will diffuse into tbe boundary 

I ' dIt' (Fe"), 11" I' f 11 . 1 h ayel', an as t 16 ra tO (Fe"') tS sma er In t liS 0 owmg ayer, t e 

iron aftel' cathodic polarisation comes in contact with a liquid layer 

in which tbe ratio (~e") is smaller than befOl'e the cathodic polari-
(L' e"') 

sation, which causes astrongel' distlll'bance in noble direction, hence 
a Iess négative potential. Aftel' intel'l'uption of tbe curt'ent the said 
ratio will now increase again tbrough the solntion of the iron, so 
that the potentialof the iron becomes again more negative. As on 
cathodic polarisation the iron gets covered with a layer of iron, 
which at first deviates from the unar)' iron in base direction, a 
phenomenon afte1' crtt!toclic polm'isation was l'eally to be expected 
also here, which wOllld have fo consist in this, that aftel' interl'uption 
of the Clll'l'ent the potentialof the iro11,' aftel' cathodic polarisation, 
passes through a maximum value. 1) 

As the photo on fig. 3 shows, fitis snpposition, is confil'med.· Tbe 
maximum Blies about' 30 m.V.less negative titan the initial pofential 
indicated by fhe line DE. 

It w~ll now be eX,amined wl~etheL' the same pltenomenon can also 
be obset'ved fol' Nickel. 

Labomto1'Y f01' Genm'al and Anor'ganic 
A'l11,Sterclam, Jun.e 27; 1919. Chmnistr,1/ of the Univel'sity. 

1) Tht'ough Lliminution of lhe total ion concentmtion the potential beCOlues more 
negative -in a smal! degree, so th at this circumstance still slightly counteracts lhe 
phenomenon undel' consideralion, 

20 
Proceedings Royal Acad. Amsterdam. Vol XXII. 


