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Geraden bei Zimmertemperatur in Feldern bis zu 20000 Oe
an Proben, die von der Anlatemperatur abgeschreckt wurden.
Die Thermospannungen der angelassenen und dann abge-
schreckten Proben wurden gegen Proben derselben Legierung
gemessen, die nach einstiindiger Glithung bei 800° C abge-
schreckt worden sind.

Die Ergebnisse lassen sich durch eine Verschiebung der
Fermi-Kante zu kleineren Energien bei der Ausbildung des
K-Zustandes deuten. Eine ausfithrliche Wiedergabe der
Messungen und der Deutung der Versuchsergebnisse wird noch
an anderer Stelle verdffentlicht werden.
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Passivity to Corrosion Induced by Chemical Surface Treatments

Electrode potential measurements have been widely used
in studying corrosion and corrosion inhibition'),?). Passivity
to corrosion induced by various chemical surface treatments
which have been developed in recent years for enhancing the
intrinsic resistance of metals to corrosion have, however,
not been studied by this technique. Measurements of the
electrode potentials of 1. zinc which has been given chromate
coatings®) in different baths containing various concentrations
of chromic acid and 2. aluminium passivated by wvarious
chemical oxidation processes?) — every one of which is known
to improve the corrosion resistance of the metal several
times—have been made in 3% sodium chloride solution and
0001 N potassium chloride solution respectively. A few
typical results are given in table 1. The electrode potentials
were measured by the Poggendorf method using a Beckman
pm meter as the nullpoint indicator. 1/ X 1" specimens were
used and the specimens were prepared by a procedure similar
to that described by Brasurr®). It is seen from the above

Table 1. Potential and poteniial time data on treated and untreated

metals
Initial potential vs. sat. cal. electrode at 35° C (volts)

Metal and treatment Potential | Form of potential/time curve
given ‘ volts 1 b
Zinc

—_

. Not treated —0-99, | Decreases slightly with time
and reaches a steady po-

tential of 50 millivolts less

[

. Treated with the solu- —1-07; | Decreases slightly more than
tion (200 g K,Cr,0, + | untreated metal potential
6 ml HySO, per litre) | but remains more negative

for 30 sec |

Aluminium
— O . 740

N

. Not treated . Falls to a steady potential
I near —0'9 V in the course
! of a few days.
Rises to initial potential of
untreated aluminium and
falls

™

. Treated by MBV pro-
cess for 5 mts at 90 to
100° C

—1-05,

table that passivated zinc has a slightly more negative po-
tential than untreated zinc and the initial potential of treated
aluminium is much more negative than that of wuntreated
aluminium. Passivation of a metal surface is, however,
usually accompanied by the potential of a metal becoming
ennobled. This shift in potential in the negative direction
associated with corrosion inhibition in mneutral solutions
observed above is, therefore, of special interest.

Polarization studies with externally applied e.m.f. at
current densities of the order of microamps per sq.cm show
that 1. the cathodic polarization curve of aluminium is ren-
dered much more steep by treatment whereas the anodic
polarization curve is practically unchanged and 2. the anodic
as well as cathodic polarization of zinc are enhanced by treat-
ment.

To account for these observations, an equation for the
electrode potential of a corroding metal has been derived

from the Theory of Electrode Processes by GLASSTONE,
LatpLER and EvriNG®). The final equation comes out to be
RT, In Ay Xy
zZf 4,x "
where A, and A, are the total anodic and cathodic areas
respectively of the local cells and X, and X are the specific
reaction velocity factors for the anodic and cathodic reactions.
An examination of the eguation shows that, when the
velocity factors may be taken to be practically unchanged as
in the present case, the ratio between the anodic and cathodic
areas determines the magnitude and direction of the shift
of the electrode potential. The potential shifts observed with
zinc and aluminium after treatment, the changes in these
potentials with time and the polarization data are all satis-
factorily explained in terms of the above equation as arising
from changes in the cathodic and anodic areas of the spe-
cimen due to treatment and while corrosion is taking place.
The present observations and theory developed are in agree-
ment with Mears’ mechanism?) of corrosion inhibition based
on the polarization of the local anodes and cathodes. Details
are being published elsewhere. )
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Lumineszenz in der Alumofluorid-Gruppe

Wihrend zahlreiche Untersuchungsergebnisse iiber die
Lumineszenz einfacher Fluoride wie CaF,, ZnF, usw. vorliegen,
ist iiber die Lumineszenz von Verbindungen mit einem kom-
plexen Fluoridanion bisher noch wenig bekannt geworden.
Lediglich RaxBy und HeNDERSON!) berichten iiber Magne-
sium-Silikofluorid, das bei einer Aktivierung mit Ti griingelb,
mit Ti 4 Mn gelb bis rosa fluoresziert. Bei der Priifung wei-
terer Fluoridkomplexe auf ihre Verwendbarkeit als Lumino-
phore in Leuchtstofflampen

fanden wir, daBl bei geeig- 7001
neter Priparation besonders | -
die Verbindungen der Alu- § a0
mofluorid-Komplexe  mit 8 Ur
denElementen der II. Grup- E a-
pe des Periodischen Sy- g ‘Z”
stems durch UV zur Fluores-  § R
zenz erregbar sind. £ E7i

Derartige Verbindungen
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: : Fig. 1. Spektrale Verteilung der
rear‘le‘f;ﬂe ZW‘SSI?I‘ }g‘”h Emission des CaALF,, -Ce, Mn
geY giem 3 PV pei Anregung mit 253,7 mp. Ma-
(NH,)3[AlF] und einem  [ima bei 550 mp (4), 575mu (B),

Fluorid MellF, (Mell =Mg,
Ca, Sr, Ba, Zn) bei einstiin-
digem Erhitzen auf 800 bis
900° C erhalten werden; der
GlihprozeB wurde in be-
deckten Tiegeln an Luft durchgefithrt. Die so erhaltenen
Alumofluoride fluoreszieren nicht; Lumineszenzfihigkeit er-
halten sie erst, wenn den Ausgangssubstanzen bestimmte
Metallsalze — die sog. Aktivatoren — zugemischt werden.

Eingehend wurde bisher nur das Kalzium-Alumofluorid
untersucht. Von den zahlreichen Aktivatoren, die gepriift
wurden (Mn, Sb, Ti, Ce, Pb, Bi, Ti, Sn), erwies sich nur die
Kombination Ce—Mn als geeignet; bei einer Aktivatorkonzen-
tration von 10% Ce und 4% Mn wurde bei Anregung mit der
Hg-Linie 253,7 my eine helle gelbgriine Fluoreszenz (Fig.1)
ohne Nachleuchten erhalten.

Messungen der Emissionsintensitit in Abhdngigkeit vom
Verhéltnis CaF,: AlF; bei gleicher Konzentration der Aktiva-
toren Ce und Mn hatten zum Ergebnis, dafl beim Anregen
mit 253,7 mp. Maxima der Fluoreszenzintensitdt bei den Ver-
hiltnissen 3:2 und 5:2 auftraten; diese entsprechen den

650my (C,), 720mp (Cy) - und
775 mp (Cy). — Ordinate: Relative
Intensitdt in willkiirlichen
Einheiten



