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tion is purfied with charcoal it has a red colour, then i-l is hydrogenated in the 
usual manner with 0.1 g Pd-charcoal. It absorbed 65 ml hydrogen. The catalyst 
is filtered off ond the colourless solution is freed from the ^solvent at 30°, a 
¿raish-drab solid foam is obtained, which is dried over phosphorus-pentoxide 
-and solid sodium hydroxide in a vacuum desiccator. 

Analysis. Calculated'for CoHnOsRHCl : N. 5.6%. Found: N. 5.00% : 

For the investigation relating 'io the blood pressure enhancing effect a 
.1/1000 solution was used. The decarboxylation experiments were accomplished in 
a 1/100 molar solution under the conditions laid down by Blaschko and co,-wor-
kers. The aqueous nor-adrenaline-carboxylic-ajcid solution was fixed with a phos-
phate buffer at pH 7.5. The decarboxylase ferment was extracted with water from 
the kidney of a guinea-pig. In the case of the threo-derivatives obtained by sapo-
nification we did noit experience C 0 2 formation^ whereas the .substance obtained 

iby saponification of acidified erythro series /evolved on the average (0.4 m) 
32.5 min C02 . 
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Examination of layer inhibiting the corrosion of 
Aluminium on the base of the differential-effect 

Preliminary Report 
BY G Y . BACSKAI AND K . KOVACS 

The interpretation of the protecting power of natural and ar-
tificial coating layers covering the metal surface may be attempted 
on the base of the general theory of corrosion. 

On corrosion of metal anodfe plaices are formed, which are iu 
conducting correlation on the surface, on the action of the local 
current inducted by the polyelektrode^systeme evolved in this man-
ner, the ground metal goes into solution. The local current is deter-
mined by the general! equation of the polyelektrode-corrosion 

^theory: • • """ 
. E — E p ' 
lL - f ( W i + w 2 + . . . + wn) 0 ) 
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-where E is the calculated EMF o'f the procedure" running down, E p 
the polarisation brought about, by the irreversibile anodic and ca-
thodic processes which depends upon the current density, thus upon 
the intensity of the current passing through the other local-elements, 
w the resistance of the single local elements, //Wj + tt;2+•..'. + w n ) 
not only the function of the conducting power of the clcktrolyte and 
•of the geometrical measures of the element, but also1 the complex 
function of the current passing through the other elements of the 
circuit. In the sense of the equation mentioned1 above the polarisa-
tion and the resistance of the local1 element exert a decreasing effect 
on the corrosion. Both depend upon the properties of the coating 
layer. Every coating film is porous and thus the resistance of the 
local element consists of the resistances of the pores (w.) and of 
'the material of the layer. (wf) . w1 — w p + to. The differential-
•effect found by Thiel and Eckel! enables their determination (1). 

. The connection of the dissolving metal with platinum increases 
t o a great extent the evolution*, of hydrogen and consequently the 
velocity of the dissolution. The total current potential! is not equi-
valent with tlhe total sum of the original local current andi the 
additional externa;! current. iL is the pure local current in Am. 
(calculated from the amount of evolved H„) i„ is the total current 
von external charging (calculated from the amount of evolved H„) 

i0 the external current on charging (recorded by, amperemeter). 

¡L + ie- - ig = ^ . (3) 

•¿f is the differential-effect. 
Determining simultaneously the potential too: 
e' is the measurred metal-potential using iL local-current 
e" the measurred metal-potential using ig total current. 
The coating layer polarisation is according to Mii'ller (2), 

taking into consi deration the local anodepotential £me 

e' = eme + i L .w p (4) 
e"=£me + ig . Wp . thus (5) 

e " - e ' (6) 
- iw p = - w 

' i« —'i. , . 

Thiel and Ecke.ll found1 that the differential-effect is the linear 
function of the external current potential. 

¿ = ; , (7) 

Applying the law of Kirchoff: . 
K = ' (8) 

From which the resistance of the layer can be expressed: 

1 - K w8 = w p — ( 9 ) 
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The pure anode and cathode potentials can be calculated too: 
£ » « = 6 ' + ^ . wp (10) 

= «me = I'l . (w, + Wp) (11> 
On the ba se of the theory mentioned above it can be expected that, the 
increasing of the anodic current-density has an analog effect to the 
rising of the natural corrosion currents and thus the mechanism of 
dissolution can be deduced. , * 

Our apparatus will be suitable for the measuring of the disso-
lutionpotential, of the current-potential passing through, and of 
the volume of the evolving hydrogen. Reported in detail (3). In the 
periods iL only the local-current Is operating, in the periods ig the 
additative external current-potentlial too. 

On comparing natural oxid-films and chemically reinforced 
ones the following corrosion mechanism seems probable in the case 
of alum|inium. 

a) Within the incubation, periods: where there is no .dissolution 
the attacking electrolyte diffuses through the pores towards the 
ground-metal., Dissolution commences if the- EMF of the developing 
loca] elements is sufficent to overcome the layer- and pore-resistance. 

b) The layer-resistance decreases within the incubation period 
and the coatinglayer partly peels off. This may be considered to-
occur, because the measured mixturepotential will become more 
negative, consequently the potential of the ground-metal prevails-
more and more. On having ,an active surface the current-potential 
audi the dissolution-vel ocity • increase. 

c)- The Induction, of the local current causes the peeling off of 
the coatinglayer which tall then adhered steadily, and. on the other 
hand, through the corrosion proclucts, the evolution of a secondary 
loose éoatingfilm. 

, ' I. TaUe. 
The effect, of the connection of an external current of 20 mA. 

I. II. . III. IV. 
0 . 5 n HCI 0 . 5 nCHgCOOH 0.5 nCHgCOOH as in III. after 

MBV 1200 min. 
t • mV mA mV mA , mV mA mV mA 
0 717 20 324 20 . 144 20 ~ 270 20 
3 '818 • 16 157 21 292 19 .a 
4 ' 818 14 22 
5 13 368 19.8 -191 22 .5 ' 288 19.7 

10 11 392 19.5 233 22 .8 ¿08 19 .5 
ló l i , 408 19.2 262 23 .2 320 19.3 
20 ' 414 1 9 . 2 , 171 23 .3 233 1.9.2 
25 416 19.1 297 23 .3 340 " 19 .0 
30 819 • 9 423 14.1 300 23 .2 34.0 19.0 

A = - 0 . 0 0 0 3 4 = + 0.9210 A = = + 0.0245 A = + 0-0240-
W p = 7.2273 W p = 89.4 wp = 162.2 
w3 = 1.0353 w, = 10.4 w„ = 17.4 

I. Here the natural oxidfilm already peels off and the increase-
of the current-dlensity causes the increase of the polarisation. The 
differential effect is negative, indicating the increase of the local 
hydrogen evolution effected by the current. w v >w s from which can 
be concluded that the coating film includes conducting parts. 



1 II. Table. ' • • 

The examination of the MBV film, (on base of the average results). 
Min, e ' , e " 

Volt 
iE /Amper H2/cm3 it /Amper ig /Amper A K wR W s E m e E s ' 

30 - 0 . 5 9 5 2 0 .125 0.00060 + 0 . 0 1 7 5 0 .8750 113.46 . 16.209 - 0 . 5 3 2 0 - 0 . 4 5 4 2 0 . 

60 - 0 . 3 2 9 1 0.02000 0 .642 . 0.0031 + 0 . 0 2 0 6 1 .03 ,0 

90 - 0 . 6 0 3 2 0 .961 0.00370 + 0 . 0 2 3 8 1.0412 

120. —0 .2305 0.02260 0.567 0.0027 + 0 . 0 2 4 5 1.0480 

150 —0.6002 0.S67 0.00460 + 0 . 0 1 2 3 0 . 0 : 0 0 117.11 25.450 - 1 . 1 4 0 1 6 - 0 . 4 7 0 1 3 

180 . - 0 . 2 8 4 0 0. !50Q0 ,1 .531 0 . 0 0 " 3 + 0 . 0 1 0 6 0.7067 71 .14 U . 4 0 5 - 0 . 8 0 3 3 0 - 0 . 5 1 9 3 1 

210 - 0 . 5 9 7 0 0 .622 0.00230 +O!O185 0 .9068 153.60 15.785 - 1 . 0 1 2 2 0 - 0 . 5 5 1 0 0 

740 - 0 . 3 1 8 3 0.02040 0 . 7 i 9 0 .0018 + 0 . 0 1 7 1 0.8896 107.20 13.291 - 0 . 8 3 2 9 0 - 0 . 5 5 5 8 0 

770 - 0 . 5 8 6 3 0 .480 ' 0.00230 + 0 . 0 1 3 5 ' 0 .8503 117.87 19.940 - 0 . 8 5 7 4 0 - 0 . 5 4 0 5 0 

800 - 0 . 3 0 3 4 0.01587 0 . 9 9 0 - 0.0047 . + 0 . 0 1 2 3 0-7750 • 79! 19 22.986 - 0 . 6 7 5 6 0 ' - 0 . 5 6 3 2 0 

830 - 0 . 5 8 8 3 0 .235 0.00110 -f 0 .0245 0.9629 3 i l .50 12.755 - 0 . 9 5 2 9 0 - 0 . 5 7 4 2 0 

860 - 0 . 2 5 7 0 . 0.02550 0 .484 0.0021 + 0 . 0 2 3 5 0.9216 169.15 14.395 - 0 . 6 5 2 2 0 - 0 . 5 0 2 1 0 

890 ' - 0 . 6 0 2 1 V 0 .012 0.00006 

1280 - 0 . 5 5 1 5 0 .080 0.0004 + 0 . 0 3 0 0 1.5309 

1310 —0.3126 0.01940 2.311 0.01100 ' + 0 . 0 2 4 0 1.2071 

1340 - 0 . 5 4 8 2 

i , 
r • 

1,337 0 .0064 

y 

« 
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II. In acetic acid the increase of the current-density promotes 
too peeling off of the film, but the differential-effect is positive, 
consequently the evolution of the local hydrogen is diminished. 
Thus the deposition of a voluminous precipitate of the corrosion 
products is possible in the pores, which is proved by the greatly 
increased pore,-resistance. Bringing in this manner the local-current 
in association with the polarisation, to below their original1 value. 
After switching off of iK , the local-current recovers its original' 
value and can even increase, as through the progress of the peeling 
off of the oxidfilm the active surface increases too. 

III. In the case of ai chemically reinforced oxidefilm, on con-
nection of th'e external circuit, the peeling off of this layer sets in 
to such an extent, that in contrast to the two preceding cases, the 
intensity of the current passing through increases. The mixture-
potential becomes far more negative, also evidencing the, liberation 
of the ground-metal. Simultaneously the evolution of the local 
hydrogen decreases, which is"-explained by the greatly increased 
resistance in the smiaili pores of the MBV layer. Namely the H- ions 
abandon the pores rapidly, owing to their great migration-velocity, 
effected by the local current, whereas the diffusion velocity of the 
acid does not differ essentially from that of the sialt, thus an H- ion 
impoverishment develops in the pores. . Above 4.1 pH the aluminium-
acetate hydrolises considerably, hydroxyde and basic-compounds 
separate out,, enhancing to a great extent the resistance: of the portes. 

IV'. After the elapse of 1200 mlinutes the complete peeling off 
of the MBV film can .be assumed and1 the conditions resemble those 
of the unprotected aluminium. 

The differential-effect is' throughout positive, signifying prac-
tically circumstances favourable to the coating layer producing 
processes. ,,K" the value of the correction coeffitient may range 
between 0 — 1. (4). If it is „0" the potential of the ground-metal can 
be measured, if it is „1" than ,that of the coating layer and in 
intermediary.' cases a mixture potential. In our experiments it a,p. 
proaches „1", alisó proving a coherent coating film. Its value shows 
in general a decreasing tendency during the corrosion. The fluctua-
tions of the calculated resistance and of the local. electrode poten-
tial's are- due to the difficulties of measuring of the H2 volume. 

The detailed solution of the corrosion mechanism and pro 
teoting power will enable the examination of coating layers pos-
sesing different character under divergent circumstances. 
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