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shape Iin conceniraicd solutions, The
[ ] - ~ R R - T lneeayag -

£o soluntions ol ,o\‘ ne serum albumin

ﬂovgnp serum albumin showed a two=-dinm

) '

array of ¢Cylindrical molecules, The ;at

Vl‘ndcr corresponding to a molecular weight

is 45A, The radius of gyration of such & cylinder is 254,
in reasonable agreement with previous X-ray scattering
resulise,

The hypothesis that o} in - is
nearly spherical in shape was le S 1g spherical
4 ] + % - -~ 1a ~eanpes B oy T ~ s -~ o, i i
molecules arranged with nearly crystallographic regularity,

the diameter of the unhydrated molecule is 55A, In a
saturated solution the intermolecular distance between
centers is 62A, Such a solution contains enough water to
Toram a monomolecular layer of hydration around each protein
molecules

Nucleation in Colloidal Sols

cr
oy
v

«©
0

can contributions
na. Vo :‘:a

+ 2 O

eri nucleat
and growth uﬂCuO e Her discus
sulfur sols, while J. Turkevich (P resented a new
theory for the formetion of a nucl solutionse
It is postulated that the nucleati adually builds
up a complex between the gold ions nemiczlly com=
bining a large ra&ber of boih gold educing agent
molecules into large macromolecules stage ithese
undergo a molecular rear nent a metallic gold
particle of sufficiently pothesis finds
support in the nature of capable of
causing nucleation, and marked tlemper=
ature dependence ol the r

The growinh of part
tail and led to a techinigue for th
disperse collcids of va:io;s partic
n t‘ fact that a slightly acid so

and hydroxylamine ;vc"uch-vridc in
vegsel does not produce colloidal g
duced, The metallic gold is deposited
introduced so that they increase i
This technique to produce monodispers:
winich has been extended to platinum
ole metals should find numerous &pplications in catalytic
searche

"3
® 0
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On July 16-20 on isctopes technlques con 1ference,
by the Atomic Energy Resea

-

organized D arch Establishment,

was held at Oxforde The papers wc;e contr ibuted largely

by the various groups who have used radicactive isotopes
purchased from the AEREs Two pape?s of interest to chemists
are discussed below,

Dr. R. Lindner (GYteborg) 1 wed the radioactive
tracer methods for the study of solid staile reactionse
Volume diffusion and interface diffusion can be dlistingdished
by analyzing the distribution of theradioactive tiracer found
in successive cuts of thin layers of the material under in=-
vestigation,

The diffusion of lead in lead silicates was
measured using the a=absorpt meinod d tne contact
methods The energy of activation of the diffusion of lead
was found to be 47 Kca}/mo;e in lead orthosilicate,
2Pb0.5i0z, and 59 Kcal/mole in lead metasilicatie, Pb0.Si0p
(cfe ESN 4, 177 (1950}).

slectr v“cn.cul trans fe:.nco experiments in molten
electrolytes are also being carried out using radioactive
Lracers.,

Analysis of Free Radical Mixtures with Radioactive

Tracers
(Durham) uses a radioactive iracer
tec free radical mixtures., The
met he pyrolysis of the normal
oro ysis of acetocne and other ketones,
- ic free=radicals can be "fixed"

by © th_e e ¥ iodine, If this iodine is
labelled with 1494, activity measuremenis performed on the
products yielc detailed informzticn of the amounts of the
differeant alkyl radicals formeds If the specific activit
of the original iodine is known, absclute measurements of
radical yields are alsc possibic,

The pyrolysis of normal nropyl radical to yieléd

ethylene and nmethyl radical at temperaiures of the order of




200-3009%C gives
vation energy oi
were produced b
between sodium

acts as the car
homogeneous gas a
the fact that t s
tube or upon the ad
or argon carrier ga

methyl=
is the
The two alternative

nce of re=

were quantitatively compared and the prepondera
Lo D sl at A = 3100A

action 1 over reaction 2 was found
and 2,6:1 at A = 20004,

st

S, AR
RKENDALL EFFECT

Studies of the Kirkendall effect in diffusion are
being made at the ntonic Energ y Research Establishment at
Farvyll, Berks., by R. S« Barnes of the Metallurgy Division,
The original Kirkendall eApcr:ment has been repeated aad

acditional experimecnts devised, particulerly in the copper=
nickel system which was chosen because of iis complete sol=-
ubility range.

To magnify the chang diffusion
zone, a sandwich of some 50 ali per and
nickel was made by hot rolling ng the
diffusion annealing treatmenti, meast Pe“CuuS we madc of the
total thickness with a micrometer, and this th;ckuess was
found to increase with the square root of the time, ietallo=
gra;‘;c examination of the cross~section of the sandwich
showed holes on the copper side each diffusion zoqc, cue
to the coalescence of lattice va c i using prefer=
entially into the copper., IT e 8% s electroiytically
solis.ed, these holes appear merely >

B

the specimen is given a careful mechanical polish, these

- 235 -
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These experiments also show that a considerable
amount of strain exists near the diffusion zone, If a
cross-section of the specimen is polished flat before the
diffusion anneal, metallographic inspection after the
anneal shows that the material on the copper side of the
diffusion zone has been pushed up at the surface to form
a.series of waves or rippless A back-reflection lLaue
photograph of this same region with a2 60 micron X-ray beam
shows a considerable amount of polygonization, the fragments
being disoriented by as much as 6 degrees. (This sort of
X=ray work is made possible by a specially constructed
camera which allows one to locate zn X=-ray beam on th
specimen within about 10 microns of a point previously
selected under the microscope.)

An incidental result of these experiments at -
Harwell was the demonstration that the grain boundary
diffusion rate of copper in nickel was greater than the
lattice diffusion rate, This latter worXk is described in
Nature 166, 1032 (1850).

INTERNAL OXIDATI

ON OF ALLOYS -

The properties of internally oxidized alloys
are being investigated at the letallurgy Laboratory of
Canbridge University, under the directicn of Profe We Go
Austine, [iost of the present work is devoied to an exam=-
ination of the mechanical properties of these materials,

The alloys used a us silver~base, con=
taining either 0,05 or 0.RS percent of silicon or aluminu
by weight, The chief diffie ce between the Al=hbearing and
Si-bearing alleoys is in the particle size of the oxide after
internal oxidation. The alumina particles are always
smaller than the silica particles and this difference is
reflected in the greater stirength and lower ductility of
the Al-bearing alloys., The effect of oxide particle size
is also apparent in experimenis where the oxidizing temp=-
erature is varied=-the lower the oxidizing temperature, the
smaller the oxide particles and the sironger and more
Srittle the alloy.

[
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Inter xidized alloy £
be stronger and n rittle than u lo
an oxidized alloy is heated to a te gh
that at which it was oxidized, usua ca
of the oxide particles takes place ng
creases but it is still stronger t ized
specimen, Incidentally, these expe not compli=~
cated by grain size variations sinc particles
are very effective in inhibiting gr

All the above remarkis ref emperature
tensile properties., When tested at emperatures
up to 600°C, both oxidized and unox s naturall
decrease in sirength but the oxidiz se less of
their room temperature sirength tha ized Onese

Oxide particle sizes have been studied by ex=
traction of the oxide and examination with an electiron mi=
croscope, which shows that both the silica and the alumina
particles are spherical, with sizes ranging up to about
1000A, Sizes are mvasureo on the electron micrograph and
size distributieon curves eoar‘cdG These curves show that
increased oxidizing teHOMrat““ do not increase ithe maxi=-
mum size, which rema*ns at a:ouu R00A, but they do increase
the relative number of particles in the larger size rangess
From each size dlbtribution curve, a value for the mean
spacing between particies can be derived and it is found
that the yield s»rength of an oxidized alloy is inversely
proportional to this mean spacing, in agreemeni with
theories advanced by Bragg and bj Orowane

Fractures in internally oxidized zlloys tend to
be intragranular rather than transgranular, probably due to
a tendency for the oxide particles to scgregate slightly at
grain boundaries, This view is supported ,y the fact that
both oxidized and unoxidized alloy single crystals have more
¢r less the same ductility uluhoud“ the former are sironger,
Also, if an alloy single crysta1 is oxidized and then cold
vorked and recrystallized, it is more ductile than an oxi=
dized polycrystalline specimen of the same alloy, since in
the former case the grain boundaries were crea*ed af ter the

oxidation and grain boundary segregation had no chance to

OCCUT ,




G tests are
ternally zed Cu=Si a
effect of oxide particiles
dized alloys are found to strengtl
than the unoxidized ones, due 1o grain
boundary segregation or t he oxide particles
themselves will be decide e tests on
oxidized single crystal s

At the Centr
Paris, Be. Jaoul and PHr
oratory, are investiga
in relation to recryst
strain curves of zinc,
aluminum alloys can be

o
—-A' ) 4 -.

S 2y TAE
where S and E are the stress and strain respectively and the
other quantities are constants Tne Iirst part of the stress=
strain curve is represented by the first equation and the
second part by the second equation, Particular significance
is attached to the strain E, separating these two parts of
the curve (cf. ESN &, 217 (1S50)).

For example, if the strain is less than Ep, the
spots on an X-ray diffraction pattern show asterism which no
amount of annealing can remove, bui if the strain exceeds
Eys low temperature annealing removes the asterism and the
sbotls become broken up in a way characteristic of polygonized
metale The straia Epy in fact, is found to be equal to the
critical strain required for recrystallization, Below Ep
no recrystallization occurs, at Es the specimen may be con=-
verted into a single crystal and above E, the recrystallized
grain size decreases as the strain increases,

in an alloy of
Jaocul

SR
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percent and the critical sirain is 2,75 percente.
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Dre As HOg of ilans
Ussing at the Zoorysi i, Copes n,
has been studying the across | astric
mucosa of the frog. b cari out by
the use of isotopic d the
electric current gene rom ithe
active tLransfer of ch i dlar side Lo
the secretion side of the is simultaneous=
ly an active transport of the opposite
direction. The hydrochilao ch, therefore,
seems to arise as a resul e of bicarp=
oitate against chloride io s concept,
tbhere would be no need fo; ogen ion
secretion or transport to 1itlYe
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The following technical reports have been issued
by this office during the period 1 August 1951 to 12
September 1951:
ONRL=57-51, "The Dynamics of lonized Media", by S. C. Lowell
and S Fe Singer
OWNRL=64=51, "Research in Kinetics and Thnermodynamics at the
Nuffield Research Group in Extractive metallurgy", by
Bs De Cullity and Ae Je Shaler
ONRL=-65-51, "The British Interplanetary Society®, by S. F.

Singer

ONRL=66-~51, "Low Temperat
-
2

Mo wlarcus
NRL=G9=~51, "C
Paris", by
ONRL=70-51, "C
Dublin, Eip
(#C) USN

ONRL=71=51, "Pi

in Nuclear

Prepared by the S

Submitted by D

Ny ure Technology in the Department of
Imperial College, London", by P.
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i

on the Chemotherapy of Tuberculosis,
0-13, 1951," by Captain J. P. Wood
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hotoelectric Determination of Track Densities
Emulsions®, by S. F. Singer
cientific Staff
T's Samuel R, Aspinall
eputy Scientific Direclor

// A
/ ’ -~ /
= / '
P b U TAARMALMAAANA,
-, W apem At e
5N =
. -G . faw
wa 171 \ iy
Ast.ir.ta.ﬁ& ".‘-«:L Av s ‘0-« DonoAc ol
S1S WAL aeve AVLVACNT 10T Researcn

-~ 245 =







