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THE “'TZTIZ:A PROPERTIES AMD S TRUCTURE OF HEXAGONAL

FLRS

Extensive investigations have been carried out on
the electrical properties of pure, polycrystalline hexagonal
selenium by L. M. Nijland in the Philips Laboratories
(Eindhoven) and the results have recently been submitted for
a doctorate in physical chemistiry at the University of
Anstierdam under the sponsorship of Prof. J.A.A. Ketelaar,
The results obtained lead to a model of polycrystalline
seleniunm consisting of well conducting crystals embedded in
pocrly conducting layers of amorphous selenium. While the
structure of these layers cannot be elucidated in detail
they probably consist of loose selenium chains. This model
resembles the structures of several oxidic seﬁlco“ductors
previously investigated in the Philips Laboratories.

As is well Known, various impurities can be added
to nium to change its conductivity and the mobility of
ho thercin., The conductivity increases upon addition of
br ¢ and decreases enormously in the presence of thallium
as impurity. Using radioactive thallium T120%4 the mobility
of thallium in selenium was determined and, in agreement
with previous investigators, was found to be quite large.
The rate of migration of thallium ions in selenium was cb=
served to depend to a remarkable extent on the density of
the selenium samples; the electro-diffusion, i.e., the dif-
fusion unde:r the influence of an applied field of some
aundreds v/cm, increases tenfold upon going from selenium of
censity 4.80 to selenium of density 4.78., Various obser-
vat:cns on the electrical properties can be adequately ex=

plained by assuming that thallium diffuses along the g‘a n
boundaries of polycrystalline selenium and builds up insu-

lating ‘u/e‘s between them. Thus the dc¢ :eS.ouIViuj of such
:;;;:;;-s is very high and is localized in these layers;
these will be shorticircuited by high frequencies at which

;cccr'iug*/ a very much lower resistance.is observed.
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The density of the charge carriers was studied D)
measurements of the Hall effect: the Hall coefficient was
olways positive showing that the current is primarily carried
by holes. DBoth pure and bromine~containing samples of high
density polgc:yq:ml-Aub hvxaqonal seclenium were Lﬂve tigated
and the calculated density of holes was found to be only
slightly dependent on the temperature and on the bromlnc
content. The results indicate that there is aboul one hole
in the sample for every 2x106 sclenium atoms and their mo-
5ility varied between 0.06 and 2.2 ecml/v sec, under the dif-
ferent bromine concentrations studied. It was shown that the
theory wiiich was used to inlerpreti measurements of carrier
mobility In germanium and in silicon leads to anomalous re-
sults in this case: calculatiny the mean free path of the
carriers a distance of about O0.6A is obtained for room tem-
perature, wiich is, of coupse, Very much shorter than the
spacing of the selenium atoms, 2.36A. The layer model
mentioned above is capable of interpreting the results and
iecads to calculated mobiiities in good agreement with experi-
ment. The electrical behavior of seleﬂ1um-.ellur1um alloys
further confirms this model. The whole range of compositions
was investigated and up to about 15 per centi tellurium the
al

loys behaved in a manner similar to pure selenium,

Full details of this work will appear in the Philips
Research Reports.

AT TmTEnA T TOTMTNAD ST\ TITD T
C. PR BEOP O L I.- _’JJ.¢‘!A-\Y J'...'.,\; s .‘..S

ly simple approach to the i

is being investigated in detail
is collaborators (Brussels). lt i
- ir recent work on the cell model of
ds and solu‘zons. g$ﬂar/ mixtures of the various iso-
rogen and mixtures of Hed with He% represent

1ng systems in which quantun effects are of dominat=-
rtance. This is primarily due to the fact that the
racter of these molecules plays a significant role,
a macroscopic scale. In the case of isotopic

o}
Hy
’l

O O

nixtures of the heavier elements, the Brussels group finds
that the difference in zero point energy is the main source
of deviation from ideality, and can lead to small effectis,
of the order of 0.l cal/mole.

In the case of the mixtures of the very light iso-
topes mentioned above,; perhaps ihe simplest pﬂuu menological
description of the approach used by P‘z gogine is to consider
tnat the mixing process involves the components under such
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is predicted for Hp + Da. Approxi-
t*act on is, however, predicted for the
eS + He%. In view of the fact
particular experimental difficulties in the way
u e.Cﬂts, it is to be hoped that these predic-
oon be subjected to experimental test.
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g 'S It is planned to publish full details of these in-
' tions in Physica in the not too dzstaﬂt future (cf.
vances in Physics, 3, 131 (1954))
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: A NEW TYPE CF INWFRARED ABSCRPTION PROCESS

interesting new type of absorption process was
ved in the laboratories of Prof. J.A.A.
erdam) in the course of their c0ﬂt1nu1ng in-
on the infrared absorption spectra of gases at
s. In observing the infrared absorption in
tures of carbon dioxide-'plus nitrogen, carbon
oxygen, and oxygen plus nitrogen, at pressures
of 150 atmospheres, bands are observed which
orrespond to the simultaneous absorption of one
each of the two species present. Such a "mixed"
ion band is somewhatl surprising, since consideration
ntermolecular forces does not suggest the presence
vimum in the potential energy diagram. It is hoped
of the intensities of these bands, which occur in
of 1.2 = l.4 p, may give some information regard-
tructure of the "complex" involved and the
of approach of the participating species.
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presses them tightly against the supporting steel frame. The

1 optical arrangement iu such that by means of one planc and

4 ong focusing mirror the image of the exit window is foru,uu

> into the precise location of the infrared source of 7 con~-

3 ventional Peritin-Elmer instrument. Thus no changes are
necessary in the infraruu spectrograph itself and it can b2
rcadily adapted from tlicse measurements to conventional
liquid or gas spectroscopy.

1 In view of the well known solvent power of high
B pressure gases, particular attention was paid to the presence
3 and possible effect of impurities. Perhaps the most convinc-
4 ing argument in favor of the above interpretation of the
; newly observed bands is the dependence of their intensities
3 on the square of the pressure.
1
: CXIDATION PROCESSES
Two Dutch and two British Chemical Engineering
= Societies held a joint Conference on Oxidation Processes
;! recently in Amsterdam. An interesting general feature ol the
“ contributions, which were largely of a review nature, was the
' fact that a large proportion of the oxidation processes dis=-
¢ cussed involved the use of metal or metal oxide catalystis.
; The oxidizing agent was either pure oxygen or air in ail but
y one of the processes discussed.
¢ Vanadium Oxide Catalysts in Oxidations
{ The structure of crystalline vanadium pentoxide led
i P. kars and D. W. van Hrevelen (Geleen) to attribute its
ff catalytic action to certain o“ygeﬂ ionsy in this lattice two
¥ #xinds of oxygen ions can be distinguished. The rate of oxi-
A cdation of aromatic hydrocarbons with this catalyst du,b“ds on
% the concentration of those oxygen ions which lie in planes
: parallel to those defined by the vanadium ion 1s, and on the
3 amount of aromatic material adsorbed on the surface. At high
partial pressure of oxygen and/or low partial pressure cf the
4 aromatic, the color of the catalyst will be yel.owzsn brown;
? at low partial oxygen pressure and/or high partial pressure

of the aromatic the color of the catalyst changes to greenish
blue and enalysis shows the presence of high c0ﬂcentrations
of tetravalent vanadium,

Cxidation of Olefins to Epoxides

G. H. Twigg (Epsom) gave a detailed account of

oxidation in terms of the frece radical chain
cposed by Bolland. A point of interest which
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emerged from his considerations regarding the oxidation of
paraffins is that in general this will not lead to any one
ma jor product unless the structure of the molecule induces
preferential attack at one position. Dr. Twigg reported
worit on the oxidation of a number of olefins yielding the
olefin epoxide as the major product. It was found that the
addition of suitable catalysts to the oxidation of olefins
increases both the rate of oxidation and the rate of pro-
duction of epoxide. This suggests that the epoxide is not
formed by the interactlon of a hydroperoxide molecule with

ttack of radicals on the

)
C
o

the olefin but rather through
1o } -~
4C Dond.
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ecent discussion=-meeting of the Royal
Society on the first and second coefficients of
of fluids, Sir Geofirey Taylor of Cngriugc univ
sented the results of a simplified theory for an
pressible fluid containing gas bubbles. In such
the compressibility comes only from the compressibility
the gas bubbles. With the-simplifying assumptions that the
gas has zero viscosity and that the proportion v of the
votal volume which is occupied by the bubbles is small, the
result for the macroscopic second coefficient of viscosity
is
a4
p‘:}‘-l-g-p::-k
3 3 v
where p is the shear coefficient of viscosity for the
incompressible fluid. The singular behavior of this ex=-
pression cones from the assumption that the basic fluid is
itself incompressible.

At the same meeting Prof. J. Melxner of th
Technical Institute of Aachen discussed the relationship
between an alter-effect theory and a thcrnodyﬂami theory
naving a second viscosity, The after-effect theory which
he considers has as its basis the equation

<©

G, = Cikex - | Culw) g (t-u)du
o
where the O; are the stres s components and the €&, the
velocity gradient components, and Cjy and Cyi(u) are vis=-

cosity tensors. The relation between this approach and the
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s in the form the after-effect
or the two to be identical.
g
“

where the T_ are the relaxation times.
-

+ ~ ~ - . 04 |
- LRINARY EXCRETION OF ENZYNMES 1IN CANCER PATIENTS ;

Prof . Eric Boyland's laboratory at the Chester
rch Institute, London, studles are being made
ary excretion of enzymes which split detoxified
ls. These phenols are ordinarily excreted a
or glucuronides. These are non-carcinogenic
o-amino phenols are CaTCiﬂOPuui . Usinr
e samples it has been found that humans wi
aors of the bladder have a manj--old incre
both a sulfatase a glucuronidasc caj
ttis the corresponding oxified phenols.
who have had bladder t s renoved (uuQ are tumor
show a decrecased excretion of these enzymes but do
return to normal. Persons suffering from octher forms
; ol “eoplasm show no significant elevation of the urinary
the level of these enzymes.
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There is doubt as to the cause=effect relationship
o involved. The absence of high enzyme excretion in any
the normal series and the persistence of elevated excretion
in persons from whom tumors of the bladder have been removed
mignt seem to argue for the elevated excretion being an
¥ effect of the tumor growth. However, the series of norma
individuals is .too small to exclude t e p0551b;l‘uy that

"0
by

o '_o

small fraction of the population has a high level of excre-
tion of these enzymes before any tumors of the bladder ap-
sear. One possible hypothesxo is that such individuals

Ab
t and by liberating free o-amino phenols in the bladder
are predisposed to tumor development.
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Prof. Peo Kellar of the Chester Beatty Research
Institute continues to be interested in the effects of
radiomime tic drugs on the karyokinetic process. A variety
of agents including_the nitrogen mustards Z’bis- (g~
chioroc:ﬁj’) amines/ and diepoxides produce "stickiness"
or non~disjunction of chromosomes leading to abnormal ana-
phase figures. Lagging chromosome pairs may be isoclated

telophase to form micr

nuclei.,

]

Because of the effectiveness of the epoxides and
certain aromatic nitrogen mustards which do not cyclize to
nmonium cations, there seems deubt that the
hypothesis regarding nltrogen mustard action
can be regarded as universally applicable.

1t has also been demon Prof. Kellarts
laboratery that root tip cells cia “ba are nost
sensitive to the cell division blocKing action of the
nitroege iS ds. shortly after a mitosis, Tais is,to be
coniras w the action of x rays which are most ef-
fective when used late in the intermitotic interval. The
early sensitivity and late resistance to division block by
the nitrogen mustards can be used to account for the dela
in division block commnonly noted when populations of cells
are exposed to nitrogen mustards. ?Ayeuugo;y those cells
in the population which divided some time ago are the ones
which proceed to division. This has previously been postu-
lated but the findings noted above provide direct experi-
mental evidence bearing on the point.
KIMETICS OF HYDROLYSIS OF AMINO AC ESIERS

Dr. Herbert Gutfreund of the Department of
Colloid Science, Cambridge, is investigating the kinetlics
of hydrolysis of esters of aminc acids as catalyzed by

trypsin. The reaction is
H O b T
Rl-C-C"O-RS + HzO—-—)Rl-C-C"O + "I + RsCu
er NH

| |
Rz Rp




v AL

o thsmad

Ry is the resicdue of lysine or arginine, R, ethyl
I to satisfy the specificity requirement of” trypsin

amino group be substituted, and Rz has thus far
generation by a hydrion in the
mits following the time course by
f appropriate pK! are used as
or near pH = pK!'.

A solution of the ester and a solution of the
enzyme are virtually instantaneously (ca 1 millisecond) in=-
jected into a recaction chamber with turbulent mixing.

-

ng throu;h the rcaction mixture falls on a photo-
tube. The output of the photomultiplier tube is
catheode ray oqcilloscope the beam of which is

The reaction requires about 20 milliseconds to
achieve the steady state and Dr. Gutfreund hopes to be able
to calculate all of the pertinent reaction constants for
the reactions

K4 K
E 4+ S Z:::::?ES ~———————3E + P
K
Sl
In particular he hopes to be able to calculate K; from the
form of the accelerat~on curve.

HEALTH HAZARDS IN UNDERGRCUND FAC TORIES

At the Annual Meetling of the Ergonomics Sociely
recently held at Leamington Spa, England, papers were pre-
sented on the phjdxoloozcal and psychologlcal effects of
worlk in high-tem;erature environments, health hazards of
work in underground ‘actor es, autxtude° of workers doing
rcpetitive tasks, applications of psychology in small indus-
try, and development of psychological methods for the study

£ problems in industry. The proceedings have been de-
scribed in Technical Report CilRL~44-54; one of the contri=-
butions is summarized in the following.

S. rssman, World Healih Organization, Geneva,
repor ted the Shlus of a study made of the healtih of
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