F1G. 3. Fuller's earth (FE). High mortality.

vestigated (6). The repetition of these experiments,
however, gave in some instances significantly different
results from those already published—this in spite of
identical materials and conditions. Nevertheless, the
trend of the effect of the different diluents was quite
distinet, and the results could be used for a first
approach.

For further experiments, about 24-hr-old third and
fourth instar Mexican bean beetle larvae were used.
They were exposed qualitatively to various aluminum
silicate dusts and kept in a Petri dish while feeding
on bean leaves. In edch experiment 10 larvae were
used, and mortality counts were made after 24, 48,
and 72 hr. Because of inadequate supply of larvae,
only those experiments were repeated which gave 25%
or higher mortality in 24 hr. The silicates were screened
with a 200-mesh sieve and dried in a desiceator. The
temperature was 75° F, and the RH 48% in all ex-
periments. Adequate untreated controls were under
identical conditions.

Most effective of the diluents used were : Barden clay
and Attaclay, fuller’s earth and asbestine, Bancroft
clay; least effective, EMTCO 23 Tale, Filtrol X-415,
and Tale No. 6-J.

It was found that if the Si0,: Al,0, ratio of the
above diluents was plotted against the mortality of
Mexican bean beetles, in many cases the mortality in-
creased with decreasing ratio of the Si0,: Al,O, (Fig.
1). Since the solubility of these eompounds in the fluids
and lipids of the insect body is quite negligible, the
shape and the. structure of the mierocrystals had to
be investigated. From all the above-mentioned powders
x-ray diffraction pictures were taken, and the resulting
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Debye-diagrams recorded and evaluated by using a
microphotometer, but no coherent or convincing ex-
planation of above phenomenon could be achieved by
this method.

The pictures of the inert diluents, taken with the
electron microscope, have resulted in some informa-
tion, yet it is contrary to expectation. Those diluents
with little or no insecticidal effect show sharp edges
and points (Fig. 2), whereas the highly effective mem-
bers of above series appeared much less “abrasive”
(Fig. 3). This could indicate that the dusts probably
absorb, more than abrade, the waxy layer of the exo-
cuticle or that the combined action is responsible for
the effect of inert diluents on insects.

It is obvious that more research has to.be done to
elucidate these interesting problems of insect physi-
ology. The use of different kinds of insects and other
methods and materials may bring forward the answer.
Such“experiments are in progress and will be reported
when completed.
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Uranium in the Clay of a Black
Radioactive Shale

James H. Brown, Jr., and W. D. Keller

Department of Geology,
University of Missouri, Columbia

The location of uranium in black shales is not well
understood, and various reports suggest different loci
for the element. McKelvey and Nelson (1) summarize
the possibilities well as follows: “In faet, it is pos-
sible that no distinet uranium-bearing mineral is pres-
ent in many of the shales, for the uranium may be in
an organic compound or the uranium ion may be held
by ion exchange, or by adsorption on organic matter
or clay minerals, or as impurities in the crystal lattice
of common minerals.” The results of a brief study of
a black radioactive shale from Ste. Genevieve Co., Mo.,
show that the uranium contained in it is located pre-
dominantly in a relatively fixed condition in the fine
clay fraction, and not in the black organic matter.

This result is at variance with the suggestion (1, p.
40) “that the uranium in the black shales is more likely
attached to organic matter than to clay” and does not
support Frederickson’s suggestions (2) that the UO,*
ion may be “adsorbed between the graphite layers of
carbonaceous material, forming a strong structure due
to the stable UO,* holding the two layers together.”
On the other hand, simply because the uranium was
not in closest association with the organic matter in
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the shale, it does not. follow that the same relationships

hold.universally.

A thin black shale layer in the Spergen limestone
514 miles north of Ste. Genevieve,, Mo. (3), is radio--

active and apparently was the source of the constitu-
ents that gave rise to a carnotite film on limestone
below. The shale was found by spectrographie analys1s
to contain uranium and vanadium.

Shale visibly barren of carnotite was dlsaggregated
and separated into size fractions as follows: coarse
fraction >4 n (settling equiv to spheres); medium
fraction, 1-4 n; fine fraction, 1-0.2 u; and superfine
fraetion < 0.2 p (4). The coarse and medium fractions
contained illite, quartz, and calcite, and. the finer frae-
tions eontained only illite, as shown by, x-ray powder

diffraction patterns.. Carbon was coneentrated pro-.

gressively in the finest fractions as shown by darker
colors, and by more pronounced exothermlc reaction
in differential thermal analysis. -

The uranium content of the fractlons was tested by
fusing .05 g of a 1:1 mixture of shale and a standard
kaolinite, with 2 g sodium fluoride, and by comparing
the- fluorescence of the fusion: under the wultraviolet

light (Mineralight) with a standard arbitrary scale of-

shale-kaolinite mixtures. The medium’ and fine fraec-
tions of the shale showed unit fluorescence, the coarse
fraetion fluoresced equivalent to a one-half ‘shale mix-
ture, and the superfine fraction fluoreseced eéquivalent
to a one-tenth shale mixture. Hence, the shale frae-
tion richest in carbon gave the weakest fluorescence,
from which it is concluded- that the uranium is con-

centrated in the clay and not in the carbon fractions. -

Leaching experiments were conducted to determine
the ease of removal of uranium. Two g -shale was
stirred and allowed to stand in 50 ml solvent for 24

hr. After filtering, the filtrates were evaporated to 15 -

ml, and 10 drops of each was fused with 2 g sodium
ﬂuomde Hydrochlorie, nitrie, and sulfuric acids, aqua
regia, and dilute sodium carbonate were effectwe sol-
vents, but hot and cold water, ethyl aleohol,” ecarbon
disulfide, ‘and - carbon tetrachloride did not extract
enough uranium to produce fluorescence. Normal pro-
pyl-alcohol dissolved a small amount, which fluoresced
weakly.

Attempt to exchange the uranium cationieally was
made by mixing 10 g pulverized shale with 1 liter 0.1

N KCl and with 1 liter 0.5 N BaCl,. Cations of barium"

and potassium were chosen for exchange because of
their relatively large sizes, which are comparable to
the uranium and UOQ, ions. After thorough shaking,
the suspensions were allowed to stand for 24 hr'and
then filtered. The filtrates and the ‘clay residues were

tested for uranium by the fluorescence methods de-:
The filtrates, however, showed: no.

scribed above. ; _
fluorescence, and the clay residues four fifths the -in-
tensity expressed as unity; henece, it is coreluded that

the uranium is leld by the clay ‘minerals in a con-

dition not easily exchangeable.

In the absence of further data on' ‘behavior of the!
uranium in the clay it is perhaps best to forego un-:
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supported speculation as to where the uranium resides.
Apparently it is with the elay, not primarily with the
carbon, ‘and is not easily exchangeable as a cation.
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Chromatography in the Purification of
Staphylococcal Enterotoxin

M. S..Bergdoll, Barbara Lavin,

M. J. Surgalla, and G. M. Dack

Food Research Institute and Department of Biochemistry,
University of Chicago, Chicago, Illinois )

Several methods have been employed for the puri-
fication of staphylococeal enterotoxin (1), but none
has been entirely satisfactory. In an attempt to purify
the enterotoxin chromatographically ‘we have found
diatomaceous silica to be a satisfactory adsorbent.
Other investigators have used this material success-
fully for the purification of a variety of substances
(es). :

The enterotoxin ..samples = were prepared for
chromatographing by precipitation from saturated
(NH,),80, solutions or by precipitation from solu-
tion at pH 3.5 (). When these samples were dis-
solved in citrate-phosphate buffer solution of pH 6.35
and 0.02 ionie strength and passed through a eolumn

TABLE 1
ENTEROTOXIN ADSORPTION oN HyFLo SUPER CEL

'.E ~
bR N =N
<8 B GG

S SR KoL RN
Z g8, ‘58 3 -
2 XN B> & 7 424
& 23 ] 0 w S&h3
i s55. A& = 2 Aga
1 - (NH,).S80,
precipitation 200 - 74 0.670 5/30
la (NH,).SO, -
precipitation, 200  0.172  0.009 0/6
adsorption on BN
- Hyflo Super Cel 1000 0.860 .. 0.045 5/6
2  Dried < 40 - 416.8 - 37.7 1/6
200 2084.0 1884 ©  4/6
2a pH 3.5 C : -
precipitation, . 200 0.260 0.020 2/6
adsorption on - ) )
" Hyflo Super Cel 400 0.520° 0.040 - 6/6

* Volume of crude toxln solution use(l to obtain the amount
of material fed.

1 Assay for the Dbresence of enterotoxin was made by feed-
ing the samples in solution to young rhesus monkeys by
stomach tube: Vomiting within 5 hr was accepted-as a posi-
tive reaction for enterotoxin. -
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