hinted at by the spectrograph, that the chemical
interaction of germanium and cadmium is of sig-
nificance in consideration of electrolytic zinc cell
problems. Analysis of variance showed that the
interaction of germanium and cadmium was of such
statistical importance that it must be regarded as
a factor in the variation of cell current efficiencies
due to other than random causes.

Significance of Difference: To obtain further evi-
dence of the relationship between germanium and
cadmium, the solutions on the 0.0000 and the 1.0000
g per liter levels of cadmium concentrations were
investigated in a somewhat different manner. A
test for the significance of the difference of the
means of these two groups of data was made. The
methods of “Student”® and Fisher® were followed.

Such calculations indicated that a statistically
significant difference existed between mean values
of the data. The primary assignable cause of that
difference was variation of the cadmium concentra-
tion. Such random errors as may have been intro-
duced by slight fluctuations of other variables were
minimized by the method of calculation.

Summary and Conclusions

The significance of difference and analysis of vari-
ance tests as performed on the above data substanti-
ate the claim that definite interaction exists in the
zinc cell between cadmium and germanium con-
centrations. Germanium alone, within normal op-
erating limits, does not cause large current efficiency
losses. Rather, this research indicates that the ad-
verse effects of germanium are notably enhanced by
the presence of cadmium, and that the presence of
germanium in leach solutions of the commercial
zinc sulphate type precludes the complete removal
of cadmium from them. This leads to further ques-

tions, as yet unsettled. What, if any, are the effects
of the interactions of other impurities such as ar-
senic, antimony, bismuth, and lead, in the minute
quantities found present after purification by pres-
ent methods? How is the cell overvoltage affected
by these interactions? What is the physical-chemical
answer to the existence of such interactions? These
are now being investigated in this laboratory.

While the answers to these questions are of aca-
demic interest, the commercial picture remains the
same. Regardless of the nature of the interactions,
germanium and cadmium must be removed in suffi-
cient quantity before efficient electrowinning of
germanium-tainted ores can be accomplished. It
does not matter to the zinc producer whether ger-
manium causes efficiency losses directly, or whether
germanium and cadmium cause efficiency losses. In
either event, the difficulty is there and a remedy
must be found.
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Technical Note

Deformation Texture of Cold-Drawn Copper Wire

by Walter R.

ACKOFEN' reported recently that “the deforma-

tion texture of cold-drawn OFHC copper wire,
after a reduction in area of 97.3 pct, may still be
described as a composite of [111] and [100] direc-
tions aligned parallel to the wire axis.” In the in-
troduction, he indicated that this was in contrast to
the work of Hibbard,” who reported a single [111]
texture after a reduction of 96.4 pct. Unfortunately
Backofen stated that this was a reduction in area
when actually it was a reduction in diameter, as is
clearly stated in the reference. Moreover, the re-
sults of Backofen are in complete agreement with
the results of Hibbard. Backofen’s 97.3 pct reduc-
tion in area is an 83.3 pct reduction in diameter,
after which he found a double [111]and [100] texture
with the former predominating. Similarly, Hibbard,*
after an 86 pct reduction in diameter found a double
[111] and [100] texture with the former predom-
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inating. Hibbard, however, when he drew the wire
further to 96.4 pct reduction in diameter, found
primarily a single [111] texture as illustrated by
Fig. 2 of ref. 3. Here also, Hibbard® reported evi-
dences of the [100] recrystallization texture found
by Backofen. It might also be pointed out that
Backofen not only drew his wire 97.3 pct reduction
in area but also etched them over 99 pct reduction
in area from 0.125 to 0.01 in. diam. Hibbard’s Wires
were drawn directly to size.

In summary, the deformation texture of cold-
drawn copper wire still may be described as pri-
marily a single [111] texture after a sufficient
amount of drawing, such as 96.4 pct reduction in
diameter.” *
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