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I.— SUB-ATOMICS.
Spectro-analytical determination ol elements in flame and spark 

by direct photo-electric measurement of line intensities.— See A., 
1942, I, 154. 

Spectrographic analysis. Photographic aspects of the internal 
standard method.—See A., 1942, I , 156.

Opposed axial orientation of atoms in an electric field. J .  S tark  
(Physikal. Z ., 1941, 42, 45—47).— A pplication of a  strong coaxial 
electric field to  H e canal rays causes in tensity  dissym m etry  in the 
displaced com ponents of certain  higher lines in  the  par-H e series. 
2P ,p —m P ,p , Is—nip, and  2S— m P  lines form doublets when the 
field is applied. I t  is inferred th a t  He atom s, like H  atom s (cf. A., 
1938, I, 377), assum e opposed axial orien tations in an  electric field.

A. J . E. W.
Measurement by ionisation methods of real energy absorption from 

an X-ray beam. J. R . Clarkson (Phil. M ag., 1941, [vii], 31, 437— 
451).— Ionisation currents were m easured a t  low pressure in gases 
contained in  cham bers having walls of several different metals, 
graphite, an d  “ E lektron  ” alloy, for a narrow  range of AA. The 
electronic real energy absorption coefls. m easured from th e  slopes 
of the  ionisation-pressure curves a re  <  theoretical vals., except 
for substances of a t. no. < 1 2 . L . J . J .

Elastic scattering of fast electrons by nitrogen nuclei. F. C.
Champion (Nature, 1941, 148, 727).— A discussion. Evidence is 
now strong th a t  the  N nucleus exhibits excess scattering  of electrons 
a t energies > 1  Mv. L . S. T.

Distribution of energy among the cathode rays of a glow discharge.
R. M. C haudhri (Nature, 1941, 148, 727— 728).— Experim ents to  
determ ine th e  energy d istribution am ong electrons originating in 
the cathode d a rk  space of the  glow discharge through gases show 
th a t (i) a t  low pressures and high voltages where th e  discharge is 
abnormal, th e  issuing electrons a re  substan tia lly  homogeneous 
in energy, an d  (ii) a t  h igher pressures and lower voltages, the  
electron beam  possesses a  wide range of energ ies; the  general 
form of th is  energy distribution  is independent of curren t and 
voltage. E xcep t a t  th e  highest pressures, there  is no support for 
the  view  th a t  ionisation is uniform  th roughout th e  cathode dark 
space. L , S. T.

Space-charge effects in velocity-modulated electron beams.
W. H. J. Fuchs and R. K om pfncr (Proc. Physical Soc., 1942, 54, 
135— 150).—M athem atical. Two different m athem atical models 
of velocity-m odulated beam s are  constructed. The first model is 
applied to  the  s tu d y  of d rift tubes working as high-frequency 
amplifiers and conclusions a re  deduced and  discussed. The second 
or “ dom ain ” model is devised so as to  allow- a  sim ple analysis of the  
process of “ bunching ” in  the  presence of space charge.

N .  M .  13. 
Angular distribution of current from a point in hydrogen. W . H.

B ennett (Physical Rev., 1942, [ii], 61. 53— 56; cf. A.. 1941, I, 6 6 ). 
—The angular d istribu tion  of cu rren t of electrons from  a  sharp 
point in H 2 was m easured for various curren ts and sizes of wire. 
Evidence is obtained for th e  crit. effect of th e  po ten tial drop in the 
ionisation sheath. N. M. B.

Ionisation of gases by collisions of their own accelerated atoms 
and molecules. H . W . Berry, R . N. Varney, and S. Newberry 
(.Physical Rev., 1942, [ii], 61, 63— 64; cf. A„ 1936, 1041).—A ppar
atus for producing fast neutra l atom  beam s w ith  energies up  to  
8000 e.v. and m easuring ionisation due to  collisions is described. 
P relim inary results show' th a t  ionisation of A atom s appears to  be 
sim ilar to  ionisation b y  electron collisions in th a t  th e  efficiency 
reaches a  peak and falls off again  w ith increasing speed. Ionisation 
of N , b y  neu tra l N was observed b u t the  efficiency was for A, 
and the  na tu re  of th e  ionisation function was no t definitely established. 
' his is th e  first evidence of ionisation of N 2 by  collisions of heavier 

particles in  th e  energy range <  th a t  of a-particles. ' N. M. B.
Current-potential curves in ionised gas flames.—See A., 1942, I, 

157.
Isotope report, 1940. S. Flügge and J. M attauch (Physikal. Z ., 

1941, 42. I —5 ; cf. A., 1940, I, 185).—Mass, packing-fraction, and 
m ass-defect d a ta  are tab u la ted  for elem ents from H to  V, an d  for 
1G1

5*Fe, and evidence for changes is reviewed. Revised relative 
abundance d a ta  for Mo are  given. A. J .  E . W.

Production of 2*5 litres of the pure “ Ne and 2°Ne.—See A., 1942, 
I ,  152. 

Direct determination of slow-neutron velocity distributions.—See 
A., 1942, I, 158— 159. 

Developments in ion accelerating tubes.— See A., 1942, I, 158.
Magnetic scattering of neutrons. M. H am erm esh (Physical Rev., 

1942, [ii], 61, 17— 18).— Discrepancies betw een theory  and  experi
m ent in results previously reported  (cf. A., 1941, I, 359) are removed 
by  a recalculation of the  form factor of th e  3d shell of Fe, using 
H artree  functions for Fe instead  of ad justed  functions for Cu.

N . M. B.
Single scattering of fast electrons. E. Bleuler, P . Scherrer, and 

W . Ziinti (Physical Rev., 1942, [ii], 61, 95).—E lastic  scattering  of 
fast electrons {Ra-Z? +  -C) by  N, K, and A nuclei was investigated  
w ith a cloud cham ber. T he to ta l scattering  is somew'hat >  
theoretically  expected. The scattering  cross-section as a  function 
of energy and  angle agrees w ith th e  predictions of theory .

Scattering of protons by deuterium. R . F. Taschek (Physical Rev., 
1942, [ii], 61, 13— 17).— Investigations in th e  energy in terval 200— 
300 ke.v. and as a  function of angle over 20— 90° show th a t  the  ra tio  
of observed scattering  to  th a t  expected on R utherfo rd 's  form ula 
differs appreciably  from  u n ity  and increases w ith increasing energy 
and angle (cf. Tuve, A., 1937, I, 5). N . M. B.

Photo-disintegration of beryllium and deuterium. F. E. Myers 
and L. C. Van A tta  (Physical Rev., 1942, [ii], 61, 19— 22).—T hres
holds redeterm ined w ith high-voltage X -rays are 1-627±0'010 and 
2-183 ±0-012 Mv., respectively. The ra tio  of cross-sections 
(oBe/ai>) a t  15 kv. above th e  threshold  voltage is ~ 1 0 . T he angular 
distribution  of the  neutrons from the  photo-disin tegration  of D, 
investigated  w ith X -rays of 2-43 Me.v. m ax. energy, is approx. 
isotropic. From  these d a ta  the  estim ated  ra tio  of th e  photo-m agnetic 
to  photo-electric cross-section is 6  : 1. N . M. B.

Penetrating cosmic-ray showers. L. Janossy (Proc. Roy. Soc., 
1942, A, 179, 361—376).—The existence of showers p en etra ting  a t  
least 50 cm. of P b  is reported. These penetrating  showers are 
p a rts  of extensive a ir show ers; th ey  are  neither energetic cascades 
nor knock-on showers, and  arc  p robably  connected w ith  the  p ro
duction of mesons. T he connexion of th e  p en etra ting  showers 
observed a t  sea-level w ith  th e  production of mesons in  th e  a tm . is 
discussed under two a lte rna tive  assum ptions : th a t  th e  mesons 
are  produced ( 1 ) b y  photons, (2 ) b y  protons and  possibly neutrons.

G. D. P .
Electrical and anomalous scattering of mesotrons. R. P. Shutt

(Physical Rev., 1942, [ii], 61, 6— 13).— Photographs obtained w ithou t 
a  m agnetic field in a  large counter-controlled cloud cham ber con
tain ing  P b  plates of two different thicknesses are analysed by 
W illiam s' scattering  theory  (cf. A., 1939, I, 291) w ith regard to  the  
scattering  of m esotrons in  Pb. T he scattering  is >  th a t  expected 
from th e  theory. T he average cross-section calc, for th is anomalous 
large-angle scattering  agrees w ith th e  results of Code (cf. A., 1941, 
I, 190), and accords w ith th e  assum ption of a  m esotron spin of i  
and a H artree  energy distribution . Spin 0 is possible, b u t spin 1 
is definitely excluded. The observed anom aly m ay  be explained 
by  electrom agnetic effects o r b y  nuclear scattering  of th e  proton 
com ponent instead of m esotrons. N . M. B.

Absorption of extensive atmospheric showers of cosmic rays in 
air and lead. P. Auger and J . Daudin (Physical Rev., 1942, [ii], 
61, 91—92).— Barom etric coeff. and in tensity  m easurem ents were 
m ade during  8  m onths b y  double coincidences of tw o horizontal 
cpunters a t  3 m. separation. A t sea-level a  decrease of 1 cm. of 
Hg a tm . pressure gives rise to  9 ±  1 %  increase in th e  no. of show ers; 
th e  resulting m ass absorption  coeff. is 0-0068 ¿0-0007 sq. cm . per g. 
A comparison w ith counters a t  3 m. and  13 m. separation  gives the  
vals. 11 ± 2 %  and 23 ± 5 % , respectively, for the  coeiffs.; th e  varia tion  
suggests a  difference in origin of th e  narrow  local a ir  showers and  the  
extensive showers. M easurem ents a t  2900 tn. a ltitu d e  (cf. A., 
1939, I, 593) are recalc, for comparison and give ~ 1 1 %  for the  
pressure coeff. and 0-008 ±0-0008 sq. cm. per g. for th e  m ass absorp
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tio n  coefi. A discussion of results and those for absorption  in  Pb 
shows difficulties in reconciliation w ith  th e  cascade theory .

N . M. B.
Diurnal variation of extensive showers. P. Auger and J . D audin 

(Physical Rev., 1942, [ii], 61, 95).—Curves of au tom atic  counts by  
tw o unshielded coincidence counters show only a  feeble m ax. 
(6 %) a t  noon. T his m ax. m ay  be due to  a  therm al effect.

N. M. B.
Aromatic problem : density distribution and zero-point energy of 

conductivity electrons in graphite. O. Schm idt (Physikal. Z ., 1941, 
42, 36—45).— The occurrence of a " m etallic ”  ty p e  of linking in 
graphite  an d  arom atic compounds is discussed w ith  reference to  the  
¿-elec tron  d istribu tion . In g raphite  th e  axial q uan tum  no. (») 
in tho ground sta te  is 1, and  th e  ¿-electrons are cone, in th e  C atom  
layers. T heir m ean density  is 17-63 x  10is pe r c.c., a  val. >  an y  
known val. for a m etal. The m ean zero-point energy is 6-83 e.v. 
(157 kg.-cal.), which approx . equals th e  m ax. val. for C u; since the  
b inding energy is only ~ 1  e.v. th e  B-electrons are free. In  th e  
excited s ta te  n  =  2 . R eaction of g raphite  w ith  electron-acceptors 
occurs by  rem oval of electrons in a  direction perpendicular to  th e  
C atom  layers; chem ical a tta ck  consequently  proceeds in itially  
in th is  direction. T he constitu tion  and  electrical conductiv ity  of 
certain  “ g raphite  s a l t s ” (cf. Rftdorff el al., A., 1938, I, 410; Z. 
anorg. Chem., 1940, 245. 121) are discusscd. A. J .  E . W .

Is the Dirac theory of the positron Loientzinvariant? H. HonI 
(Physikal. Z ., 1941, 42, 19— 23).—Theoretical. A. J. E. W.

Separation of nuclear isomerides. E . P . Cooper (Physical Rev., 
1942, [ii], 61, 1— 5).—Chemical separation  cannot be  explained on 
th e  recoils involved, bu t, w ith  K  cap tu re  or w ith  in ternal conversion 
accom panying th e  isomeric transition , th e  positive charge bu ilt 
up  by  the  Auger effect during  th e  electronic read justm ent is enough 
to cause mol. dissociation. ' T he calc, probabilities for Auger effect 
and  for X -rays for all shells of th e  B r atom  show an excess charge 
as high as 4-7e. T he effect on hom opolar binding is exam ined by 
using a  H j mol. model. R esults show th a t  excess charges 4-7e 
should cause dissociation in B r. N . M. B.

Interaction between a molecule and a metal surface. E. J. R.
Prosen and  R. G. Sachs (Physical Rev., 1942, [ii], 61, 65— 73; cf. 
Bardeen, A., 1941, I, 30).—M athem atical. A trea tm en t b y  th e  
p e rtu rba tion  theory  shows th a t  the  in teraction  energy oc 1/7?, 
where R  is the  d istance betw een m etal and  mol., if th e  electron 
degeneracy in  the  m etal is no t taken  in to  account, and  cc R~2 log R  
if it is tak en  in to  account. Considerations arc here lim ited  to  
R  =  th e  B ohr radius since electron-electron in teraction  is no t taken  
in to  account. N . M. B.

Detection of the neutrino. I i. C. W ang (Physical Rev., 1942, [ii], 
61, 97).— W hen-a ¿¡^-radioactive a tom  cap tures a  K  electron instead 
of em itting  a positron, th e  recoil energy an d  m om entum  of the  
resulting a tom  will depend solely on the  em itted  neutrino. I t  is 
suggested th a t  th e  mass and energy of th e  neutrino  could be found 
b y  m easuring the  recoil energy and m om entum  of th e  resulting 
a tom  alone. T his is illustra ted  by th e  decay  processes of ’Be 
(43 days). A lternatively, for certa in  A '-capture atom s, especially 
those having isomeric properties so th a t  th e  A '-capture is followed 
by an  a-decay, if th e  radioactive substance is p repared to  form some 
non-polar com pound, th e  recoil energy of th e  resulting a tom  would 
break  th e  bond and th u s b e  detected  chemically. N. M. B.

Nature of temperature. W . E. Benham  (Proc. Physical Soc., 
1942, 54, 121— 128).—M athem atical. Some difficulty exists in 
reconciling tem p, as energy per u n it mass w ith  th e  radiation  theory  
conception of tem p. Evidence is given., to  support th e  view th a t  the 
u ltim ate  significance of tem p, is th a t  i t  is m easured by  th e  thinness 
of a  pulse of electrom agnetic radia tion . A new (unpublished) 
theory  of radiation, which requires th a t  cen tral o rb its shall be 
non-radiating when circular, is used to  support a  dimensional 
trea tm en t in  which th e  energy density  of rad ia tion  is a  function of 
th e  mass, ra th e r th an  of th e  charge, of an  electron and  of th e  abs. 
tem p. The dimensions of tem p, appear to  be 1 /L, and  th is  is 
reconciled w ith  energy per u n it m ass by  a ttrib u tin g  dimensions 
to  "  N ew ton’s const.”  A'. T his and  th e  g rav itational const, have 
th e  dimensions [AT] =  T2 ¡L3, [G] =  1/M . Dimensions of therm al 
quan tities are listed and  diiscussed. N . M. B.

II.— MOLECULAR STRUCTURE.
High-pressure carbon band system. R . K. Asundi and D. D. 

P a n t (Current Sci., 1941, 10, 520-—521),—I t  has been proposed by  
Fox et al. (A., 1937, I, 595) th a t  th e  high-pressure Ct  bands arc 
p a r t of th e  Swan system . T his view  is untenable because it  has 
been found th a t  under certain  discharge conditions th e  high-pressure 
bands only appear to  th e  exclusion of a ll o th er C, bands, including 
th e  Swan bands. I t  is considered th a t  i t  would be impossible to 
bring abou t th e  selective production of a  single excited vibrational 
level. A. J .  M.

Ultra-violet band spectrum of mercurous iodide. M. G. Sastry 
(Current Sci., 1941, 10, 521; cf. A., 1941, I, 362).—-The class-i

band  system  of H g l in th e  ultra-v io let, reported  by W ieland (A., 
1929, 1127), is found to  consist of two system s, designated â  and 
/3,, having a  comm on final level, probably a  2£  sta te . A new  system 
of H g l, designated A , and  sim ilar to  th e  class-n system  of HgCl, 
has been found in th e  region A 2540. I t  arises from the transition 
2II  —>  -~Z, and  shows 4 com ponent heads ; th e  electronic separation 
in th e  *n  sta te  is 126 cm .- 1  V ibrational consts. for th e  ox, /3,. and 
A  system s are  tabu la ted . A. J . M.

Molecular spectra and fractionation of rare earths.— See A., 1942, 
I ,  154.

Effect of interinolecular fields on the N-H  vibration. G. Jung 
and E . W ygasch (Z. physikal. Chem., 1941, B, 49, 205— 218).— 
N H 2Me has a  series of absorption bands extending in to  the  visible, 
w-hich m ay be regarded as overtones of th e  fundam ental a t  3 p. 
T he th ird  overtone a t  0-8 ft. has been investigated  for gaseous, liquid, 
and dissolved N H aMe. Solutions of NH jM e in  H ,0 ,  MeOH, E tO H , 
PrO H , dioxan, and C ,H 0 were used. There is a  displacem ent of the 
absorption bands dependent on [NH.M e], and the eifect of th e  soh-ents 
is in th e  sam e order for N II.M e as for N H ,. There is a  characteristic 
increase in th e  frequency displacem ent tow ards higher A with 
increasing concn. for each solvent. T he effect is th e  same for both 
N H aMe and K H , in aq. and alcoholic solutions. T he displacem ents 
for d ioxan and CeH„ solutions a re  for solutions in H ,0  or alcohols. 
An analysis of th e  displacem ents in to  one fraction depending on the 
in teraction  betw een solvent and  solute, and ano th er depending 
on in teraction  between th e  dissolved particles, shows th a t  th e  effect 
of solvents on th e  N H  vibration  increases in th e  order H 20 ,  alcohols, 
C 6H 9, dioxan. A. J .  M.

Complete analysis of absorption spectra. IV. Physico-chemical 
properties of the chromophoric groups, azomethine (-CHiN-) and 
azomethinevinylene (-CHICH-CEN-). E . H ertel and (I'rl.) M. 
Schinzel (Z. physikal. Chem., 1941, B, 48, 289— 308).—The acceptor 
variab ility  of doubly-bound N  atom s of •CHIN1 is <  th a t  of singly- 
bound N of amines. T he transference of induced effects of sub
s titu en ts on N  in -CHIN- through a  system  of conjugated double 
bonds is extrem ely  small. Com pared w ith  Ph, -CHICH- is the  
stronger varia to r. The effects of o ther su b stitu en t groups and  the  
influence of location of th e  groups are discussed. W . R . A.

Absorption spectra of terpenoid compounds, n .  Irone. A. E.
Gillam and  T. F . W est (J.C .S., 1942, 95— 98).—The absorption 
spectrum  of irone from two different sources in E tO H  solution has 
been investigated. T he results show- th a t  th e  active  chromophoric 
group is C:C-C:0 and  no t CIC-CX-CIO. Using W oodw ard’s generalis
ation , i t  is inferred th a t  only one of th e  3 H  capable of being a ttach ed  
to  th e  C:C linkage is replaced by  o th er groups, so th a t  th e  chromo- 
phore is e ith e r CHRICH-CRIO or CH,'.CR-CR;0. I t  is concluded 
th a t  irone is a  ^-substitu ted  a/3-unsaturated ketone. A lthough the  
absorption spectra  of irone from two different sources agree in 
giving a short-A band a t  2280 a ., they  differ sufficiently to  show 
th a t  th e  n a tu ra l ketone is a  m ixture. T his is confirmed by  exam in
ation  of th e  crude thiosem icarbazones derived from the tw o samples.

A. j .  M.
Absorption spectra of mono-, di-, and tri-chloroamines and some 

aliphatic derivatives. W. S. M etcalf (J.C .S., 1942, 148— 150).—The 
absorption  spectra of NHjCl, some mono- an d  di-substitu ted  chloro- 
amines, NHC1„ m onosubstituted dichloroamines, and of NC13 
have been investigated. Me, E t, and P ra derivatives have the  
sam e absorption spectra. T he chloroamines exam ined have a 
characteristic  absorption band lying betw een th e  lim its kWx. =  
40,800 cm .-1, =  416, and  »w*. =  29,400 cm.-1, fm i . =  255.
T he less is th e  polarisability  of th e  groups a ttached  to  the  IN-Cl 
chrom ophore, th e  g reater is the  v of m ax. absorption. A. J .  M.

Relation between absorption spectra and chemical constitution of 
dyes.—See A., 1942, I I ,  89. 

Structure and absorption spectra. HI. Normal conjugated 
dienes. IV. a/MJnsaturated ketones.— See A., 1942, I I ,  161, 164. 

Colour and constitution.— See A., 1942, I I ,  153.
Photochemically derived binding energy of gaseous mercuric 

chloride. K. W ieland (Helv. Chim. A d a ., 1941, 24, 1285— 1298).—  
A photochem ical val. for th e  energy of dissociation of a  tr ia t. mol. 
can be obtained if th e  resulting excited d iat. radical em its a  fluores
cence spectrum . In this, w ay a  val. for th e  e n e r g y  of the C l- H g C l  
linkage in  agreem ent w ith therm ochem ical vais, is obtained.

F . J .  G.
Extinction of fluorescence by ascorbic acid. K. W eber (Radio- 

logica, 193S, 2, 57— 64, 237; Chem. Zentr., 1938, ii, 3911).— Fluor
escence of quinine sulphate, Iluorenone, or pinakryptol-yellow  is 
extinguished by  ascorbic acid (I) (0-001—-005m.), p robably  owing t( 
th e  reversible oxidisability of (I). A ddition of (I) to  solutions fl; 
uranine, eosin, o r æsculin reduces th e  in tensity  of fluorescence and  
liberates th e  free acid from the  dye. (I) has no effect on the  fluor
escence of chlorophyll or æ tioporphyrin. A. J .  E . W .

Phosphorescence and its applications. J . N. Bowtell an d  E. E . 
Miles (G .E.C . J . ,  1941, 11, 256— 205).—A short historical sum m ary 
introduces a  general account of phosphorescent and  fluorescent
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substances, effect of A on excitation efficiency, effect of infra-red 
radiation on phosphorescence, an d  the  theoretical explanation  of 
luminescence. A survey is given of practical applications, brightness 
decay curves, sources of long-A ultra-v io let rad ia tion  for excitation, 
stability of m aterials, phosphorescent pain ts, solid syn thetic  resins 
and vitreous enam el, and pain ting  processes. N. M. B . ,

Hydrogen bond formation. I. Amides. A. L. S. R ao ( / .  Indian  
Chem. Soc., 1941, 18, 337— 349).— The effects of varying tem p, and 
concn. on th e  R am an spectra  of aq. HCO-NH,, N H ,A c, andC O (N H 2) 2 
have been studied. I t  is concluded th a t  high polym erides a re  present 
which dissociate a t  h igher tem p, or on dilution. F . J . G. ■

Raman effect. CXXIV. cyc/oHexane and oxalyl chloride. 
K. W. F . Kohlrausch and  H . W ittek . CXXV. Chlorotrifluoro- 
methane. L. Kahovec and J . W agner (Z . physikal. Chem., 1941, 
B, 48, 177— 187, 188— 192).— CXXIV. R am an frequencies and 
polarisation d a ta  for eyciohexane and  (COC1), are  recorded. The 
observations support the  "  chair "-shaped struc tu re  ra th e r th an  
the p lanar s truc tu re  for cyc/ohexane.

CXXV. R am an frequencies for liquid CC1F3 a re  recorded and  are 
discussed in  relation to  th e  frequencies and  polarisation d a ta  for 
CF4, CC12F 2, CC1SF , and CC14. J . W . S.

Raman effect. CXXVI. Carbonyl sulphide and cyanogen chloride. 
CXXVU. Compounds containing nitrogen. XIX. Quinuclidine.
J. W agner (Z. physikal. Chem., 1941, B, 48, 309— 315, 310— 320).— 
CXXVI. T he polarisations of th e  R am an lines of COS and CNC1 
have been m easured. COS is non-linear; CNC1 is linear. F u rth e r 
evidence for these struc tu res is adduced from th e  isotope sp litting  
of lines.

C X X V II. R am an spectra  of quinuclidine (I) an d  l-aza-(l : 2 : 2)- 
dicyc/oheptane are recorded. F requency formula; for the  valency 
force m odel of ( 2 : 2 :  2)-dieycfci octane have been derived. A 
satisfactory frequency description of (X) could no t be obtained.

W . R . A.
Electrical conductivity of titanium dioxide. M. D. E arle (Physical 

Rev., 1942, [ii], 61, 50— 02).— Experim ents show th a t  TiO , is an 
electronic sem i-conductor in w hich th e  curren t carriers are free 
electrons, in  con trast to  th e  hole conduction of th e  o ther type  of 
semi-conductors. T he varia tion  of conductiv ity  w ith  0 2 pressure 
accords w ith  th e  decomp. T i0 2 ->  T i+ +  0 2 +  e~. The variation  
with tem p, is represented b y  a =  A e-‘l’cT, where e, th e  activation  
energy for producing free electrons, i s — 1-7 e.v. A pprox. m easure
m ents of th e  H all effect show th a t  th e  m ean free p a th  for th e  
conduction electrons is very  small. N. M. B.

Dielectric constant of carbon tetrachloride from 15° to 40°.— See 
A., 1942, I, 158. 

Dipole moments of gallium chloride and its molecular compounds.
H. Ulich and G. H eyne (Z. physikal. Chem., 1941, B, 49, 284— 292). 
-—The prep, of GaCI3 from Ga and  HC1 is described. W hen GaCl3 
is dissolved, w ith warm ing, in  org. solvents, th e  solution is brown 
or yellow if o rd inary  solvents are  used, b u t  if  specially purified 
and dried  liquids arc employed, th e  solutions are clear and  colourless. 
The following additive  compounds have been prepared  : GaClj.PhCN
(I), m .p. 125°, GaCl3,£-C ,H 4M e-N02 (II), m .p. 95°, GaCl3,BzCl (ID), 
m .p. 46°. The following dipole m om ents have been determ ined : 
GaCl3 in  C„H„, CS5, and  CC1,; (I) in C,H„, (II) in CSH #, (III) in 
CC14. The m om ents of th e  add itive  com pounds are  of th e  sam e order 
as those of sim ilar com pounds with A1C1,, A lBr,, BC1,, BeCl., BeBr,, 
TiCl4, and  SnCl4. A. J .  M.

Field of electrets in the presence of gaseous ions. A. G em ant 
(Physical Rev., 1942, [ii], 61, 79— 83; cf. Good, A., 1940, I , 41).— 
Calculations show th a t, con trary  to  available experim ental evidence, 
th e  field of electrets ought to  be com pletely shielded b y  th e  ions in 
th e  a tm . Experim ental facts on th e  electret field and th e  use of 
electrets in discharge tubes are  discussed (cf. Sheppard, A., 1941,
I, 449). N . M. B.

Refractive indices of PF5 and 0 s 0 4 and the dieleetric constants of 
OsO„ SF6i SeF„ and TeF,. R. Linke (Z. physikal. Chem., 1941,
B, 48, 193— 196).— n for P F S and  OsO, vapours has been determ ined 
by  th e  in terferom eter m ethod a t  pressures 27— 314 m m . and  2-5—  
11-9 mm., respectively, e has been determ ined for S F „  S eF „  
and  T eF , a t  ~ 2 9 3 °  K .  and  for 0 s 0 4 a t  429-2° an d  561-2° k . The 
results ind icate  th a t  OsO, has zero dipole m om ent. From  these 
and  previous d a ta  th e  to ta l and electronic (Pa) polarisations of 0 s 0 4, 
PF j, S F it SeF,, T eF ,, B F 3, HgCl,, H gB r2, and  H g l. are calc, and the  
a t. polarisations (P j)  are derived. T he vals. for Pa range between 
16 and  67%  of Pm, being th e  higher th e  more polar are the  linkings 
in th e  com pound concerned. J .  W . S.

Molecular refraction nomograph. D. S. D avis (Ind. Eng. Chem., 
1942, 34, 258).— A nom ograph has been constructed  for solving th e  
Lorentz-L orenz equation R  =  A/(n! — l}fdtn*  +  2), where R  =  
mol. refraction, M  =  mol. w t., n — refractive index, and d  =  
density . C. R . H .

Structural algebra in chemistry. A. A. B alandin (Acta Physico- 
chim. U .R .S .S ., 1940, 12, 447— 479).— The relations betw een the  
elem ents of a geom etrical struc tu re  are represented  sym bolically

by struc tu ra l m atrices, and the  algebra of such m atrices is developed. 
Applied to  chem istry, th is stru c tu ra l algebra affords a concise and 
quan t, representation  of structures, equilibria, etc ., and  in some cases 
facilitates calculations. F . J . G.

Mechanisms of covalent-bond fission. W. A. W aters (J.C.S., 
1942, 153— 157).— In  the case of an unsym m etrical covalent bond, 
there  is a  close connexion betw een the  electrostatic  dipole energy 
and resonance energy. The Coulombic energy of a  bond is usually 
th e  greater p a r t of th e  ionic resonance energy, and th u s o ften  gives 
a  b e tte r  criterion of th e  ex ten t of in ternal resonance in a  polar bond 
th an  does the  dipole m om ent alone. The energy requirem ents for 
unimol. dissociations are considered, and th e  electrostatic  factors 
determ ining th e  activation  energies of bo th  ionic and  neu tra l re
actions are compared. The favoured m echanism  for a  unimol. 
dissociation is largely determ ined by  the  dielectric const, of th e  solvent. 
A vailable experim ental d a ta  confirm these conclusions. T he 
activation  energies of bimol. reactions are also considered.

A. J .M . _
Application of the p-hydrogen method to some problems of organic 

constitutions. I. G. M. Schwab and E. Schwab-Agallidis (Z. 
physikal. Chem., 1941, B, 49, 196—204; cf. A., 1938, I, 625).— 
The effect of org. substances on p -H 2 can be used as a  te s t for their 
radical nature , and  th e  m ethod is applicable where th e  determ ination  
of m agnetic susceptibility  cannot be used. The m ethod was applied 
to  protoporphyrin (I) and  m onobrom obenzanthrone (II). (X)
has no action on />-H2 and  does no t therefore ex is t as di-radicals. 
Sim ilarly (II) is found no t to  bo a m ono-radical. These results 
agree w ith  those obtained by  th e  m agnetic m ethod. A. J . M.

Rotating bubble method for the determination of surface and 
interfacial tensions.—See A., 1942, I, 159.

III.— CRYSTAL STRUCTURE.
Diffuse spots in X-ray photographs. (Sir) W. H. Bragg (Nature, 

1941, 148, 780; cf. A., 1942, I, 135).—Simple diffraction formulas, 
which are  independent of elastic consts., predict accurate ly  the  
positions of all th e  diffuse spots, b u t the  theory  th a t  ascribes 
th e  spots to  th e  in teraction  of th e  s truc tu ra l periodicities of the  
crystal and  th e  periodicities of th e  elastic waves does no t do so.

L. S. T .
Thermal scattering of X-rays in crystals. J . Weigle and C. S. 

Sm ith  (Physical Rev., 1942, [ii], 61. 23— 34).—M athem atical. The 
reciprocal la ttice  of a crystal w ith h eat waves is calc, under sim plify
ing assum ptions, and  a sim ple represen tation  of th e  principal 
facts concerning observed diffuse scattering  m ax. is obtained. The 
assum ptions are justified and  th e  problem  of scattering  from  waves 
of large am plitude is considered. N . M. B.

Scattering of polarised X-rays by ferromagnetic substances. E .
Rodgers (Physical Rev., 1942, [ii], 61, 35— 38; cf. A., 1937, I , 55). 
— If high-frequency polarised X -rays are scattered  by  some substance, 
the  to ta l in ten sity  of th e  scattered  rays should be a ltered  by  any th ing  
leading to  special o rien tations of th e  spins of th e  scattering  electrons. 
Experim ental a tte m p ts  to  d e tec t th e  effect on in ten sity  due to  changes 
in  spin orientations in  ferrom agnetics when m agnetised were un 
successful. An a tte m p t to  reconcile these and  th e  results of gyro- 
m agnetic experim ents leads to  orientations of th e  spin, giving the  
spin m agnetic quan tum  nos. I  an d  — J. N . M. B.

Evaluation of X-ray back-reflexion pictures.— See A., 1942, I, 156.
Structure of tricalcium alumínate. H. F . McMurdie (J. Res. 

Nat. Bur. Stand., 1941, 27. 499— 505).—X -R ay  diffraction m easure
m ents by  th e  powder m ethod ind icate  th a t  Ca3AltO , has a  cubic 
u n it cell w ith  a„ 15-24 A. and containing 24 mols. Comparison 
w ith d a ta  fo r CaTiOa and N a 2C aSi0 4 indicates th a t  th e  m etal 
atom s are arranged in a  body-centred cubic la ttice  w ith  a0 3-81 a . 
T his is confirmed by  m easurem ents on Sr3Al20 „  which has a  cubic 
u n it cell w ith d„ 15-82 a . No conclusions can be draw n concerning 
th e  arrangem ent of th e  O atom s. Since m any com pounds have a 
la ttice  w ith a„ 3-81 A., and  structures w ith some irregu larity  will 
no t show a  strong-line p a tte rn , i t  is suggested th a t  th e  p a tte rn s 
ob tained  w ith slowly quenched glass from P o rtland  cem ent (Brown- 
miller, B., 1938, 654) were caused b y  subm icroscopic grow ths of a  
m etastable cryst. com pound. J- W . S.

Diffraction of fast electrons in thin films of hydrated cellulose.
V. A. K argin and D. I. L eipunskaja (Acta Physicochim. U .U .S .S ., 
1940, 12, 397—410).— The scattering  of fa st electrons by  th in  films 
of h y d ra ted  cellulose gives an  in tensity  curve agreeing w ith th a t  calc, 
for th e  cellobiose mol., and showing no sign of an  ordered structure .

F. J . G.
Variation with temperature of the principal elastic moduli of rock- 

salt near the m.p. L. H u n te r and S. Siegel (Physical Rev., 1942, 
[ii], 61, 84— 90; cf. D urand, A., 1930, 1329).—M easurem ents are 
reported  over th e  range 20— 804“, th e  m .p., by  m eans of a tr ip a rtite  
piezoelectric oscillator consisting of a  quartz  c rystal driver, an
in term ediate  fused S i0 2 bar, and  th e  NaCl specimen. The shear
consts. and* Clx — C12 decrease nearly  linearly  w ith tem p., 
reaching non-zero vals, a t  th e  m .p. T he com pressibility increases
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w ith tem p., b u t drops suddenly close to  the  m .p. Results are 
com pared w ith predictions based on B orn ’s theory' of th e  stab ility  
of crysta l lattices. N. M. B.

“ Flow ”  in stressed solids ; an interpretation. R. W . Goranson 
(Bull. Geol. Soc. Atner., 1940, 51, 1023— 1033).—The mechanism  
involved in  "  creep,” ” p lastic  flow,”  and “ pseudo-viscous ” 
flow is in te rp reted  (cf. A., 1942, I, 188). P lastic  flow in solids is 
regarded as tak in g  place by m eans of a  change-of-phase transfer 
mechanism  as solid —>  fluid -V solid or solid ->■ solution —>  recrysta l
lisation of solid. Expressions are derived from consideration of the  
therm odynam ic po ten tial relations for different physical conditions.

T C  T*

IV.— PHYSICAL PROPERTIES OF PURE SUBSTANCES.
Mol. wt. of sulphur vapour. W. Klemm  and H. Kilian (Z. physikal. 

Chan., 1941, B, 49, 279— 283).— New determ inations of th e  vrd. 
of S betw een 450° an d  850° give vals. for th e  mol. w t. som ewhat >  
those ob tained  by  Preuner et al. (A., 1910, ii, 118). A. J . M.

External electrical potential of metals in a temperature gradient.
H . L äm m erm ann and E. Lange (Z. physikal. Chem., 1941, B, 49, 
219— 234).— F or a  m etal in  a tem p, g radient in m oist air, the  tem p, 
coeff. of th e  po ten tial difijdT  has a  definite val., whereas in vac. 
and for d ry  gases, difi/dT is alm ost zero. This difference is due to  
adsorbed H.O. Approx. th e  same vals. for di/r/dT are ob tained  if 
N 2 is substitu ted  for air. A. j .  M.

Names of electrical units. E . A. Guggenheim (Nature, 1941, 148, 
751).—The charge th a t  repels a  sim ilar charge a t  a distance of 1 cm. 
w ith  a  force of 1 dyne is called a  franklin . U nits of th e  m ost 
im p o rtan t electrostatic  quan tities in cm.-g.-sec.-franklin and  in 
m.-kg.-sec.-coulomb units are  tabu la ted . L. S. T.

Velocity of sound in methyl methacrylate polymeride. L. R.
W eber and F. P . Goedcr (Physical Rev., 1942, [ii], 62, 94— 95).—  
A prelim inary  rep o rt of m easurem ents by  compressional forces 
on rods of various sizes an d  by  a  m odification of the  electrostatic  
m ethod shows w idely d ivergent results. E xplanations are suggested.

N . M. B.
Refractive indexes of gases at high radio frequencies. F. J. K err

(Nature, 1941, 148, 751— 752).— A t 58 Me. per sec., 100°, and 1 
atm ., th e  vals. obtained are 1-00024(0) ±0-000006 and 1-0030(1) ±  
0-00007 for d ry  a ir  and  H sO vapour, respectively. L. S. T.

P - V - T  relations and derived quantities for hexanes. E. A. Kelso 
and  W. A. Felsing (Ind . Eng. Chem., 1942, 34, 161—-163).— Mol. vols. 
of liquid P iß, over the  tem p, and  pressure ranges 100— 225° and 
5-6— 311-8 a tm . are tab u la ted . D a ta  for th e  sp. vol. under its own 
v.p. and  P - V - T  d a ta  in  th e  gaseous s ta te  are also tabu la ted . The 
da ta , together w ith sim ilar d a ta  for k -C ,H u  and  Pr°Pr0, have been 
utilised to  evaluate vals. of p v jR T  and  fugacity-pressure ratios.

C. R . H.
Pressure-temperature chart for vapours. M. H irsch (Ind . Eng. 

Chem., 1942, 34, 174— 182).—M athem atical. A new m ethod of 
p lo tting  logarithm ic pressures using convergent isotherm s results 
in stra igh t lines parallel or inclined to  the  pressure axis according to 
w hether th e  ordinary  plots of log p  against 1 / T  a re  linear o r curved. 
T he application of th e  m ethod to  th e  solution of problem s connected 
w ith T ro u to n ’s rule a n d  the Clapeyron and van der W aals expressions 
is illustrated. C. R . H.

Cellulose and its derivatives as liquids of fixed structure. K.
U eberreiter (Z. physikal. Chem., 1941, B, 48, 197— 218).—The V -T  
relationships of cellulose and its derivatives over th e  solidification 
range indicate th a t  th ey  can  be regarded as a  “ liquid of fixed struc
tu re ,” i.e., a solid w ith struc tu re  sim ilar to  th a t  of a  liquid (cf., 
A., 1942, I, 84). Hydrocellulose form s relatively rigid macro-mols., 
b u t n itra tion  and  acetylation increase th e  mobility- of th e  links in the 
macro-mol. chains, leading to  "  in te rnal softening.” “ E x ternal 
so ften in g ” has been studied  by  m easurem ent of the  V -T  relations 
for ethylcellulose or cellulose n itra te  to  which (Cal l 1Me)3PO , (I) 
has been added. The solidification point is depressed considerably 
b y  small additions of (I), b u t fu rther additions produce decreasing 
effects. Swelling of cellulose in  H .O  is a  special case of external 
softening. The V -T  curves of artificially produced cellulose fibres 
show anomalous inflexions on initial heating, a ttrib u tab le  to  strains 
in th e  macro-mols. Polystyrenes show sim ilar phenom ena.

J . W . S.
Thermal expansion of pure metals, ü .  Molybdenum, palladium, 

silver, tantalum, tungsten, platinum, and lead. F. C. N ix and D.
M acNair (Physical Rev., 1942, [ii], 61, 74— 78; cf. A., 1942, I, 50). 
—-High-precision m easurem ents m ade in terferom etrically  from 
room tem p, to  liquid-Nrs tem p, a re  reported , and comparisons w ith 
th e  Grueneisen theory  are m ade. N. M. B.

Critical state. VI. Vapour pressure curve of*naphthalene up to 
the critical point. E . Schröer (Z. physikal. Chem., 1941, B, 49, 
271—278).— A pparatus for the  determ ination of crit. d a ta  is de
scribed. The crit. d a ta  of C 1()H g have been determ ined. The crit.

tem p, is 478-5— 480°; crit. pressure 42 kg. per sq. cm .; crit. i  
0-314 g. per c.c. T he v .p . curve is given between 200° and 500°.

A. J . M.
Explorations toward the limit of utilisable pressures.— See A.,

1942, I, 159.
[Viscosity of air by rotating-cylinder method.] G. K cllstrom  (Phil. 

M ag., 1941, [vii], 31, 466— 170; cf. A., 1937, f, 231).— Corrections 
for th e  influence of th e  a ir on th e  effective m om ent of inertia  of the 
in n er cylinder and the  cnd-correction to  th e  length of th e  inner 
cylinder a re  applied to  the  a u th o r’s earlier da ta , giving 1-8204 +  
0-003 x  10*J a t  20“ and 1-8352±0-0030 x  10~* a t 23° as final vals. 
for i). L. J . J.

Method of successive approximations for the solution of the 
boundary layer equations, j .  H .. P reston (Phil. M ag., 1941, [vii], 
31, 452— 465).—The a u th o r’s ite ra tio n  m ethod (ibid., 1938, [vii], 
26, 7!n) for flow a t  high R eynolds nos. gives results of lim ited 
accuracy when experim ental pressures are used. T he position of the 
breakaw ay m ay be uncertain  even when a  large no. of approxim ations 
are used. L. J . J .

V.— SOLUTIONS AND MIXTURES (INCLUDING 
COLLOIDS).

Self-diffusion of hydrogen chloride and hydrogen bromide. H.
B raune and  F. Zehle (Z. physikal. Chem., 1941, B, 49, 247— 256).— 
T he diffusion of DC1 w ith respect to  HC1, and  of D B r w ith respect 
to  H Br, has been investigated. T he difference in the  diffusion 
coeff. .Ddci — Duct is 0-1246 a t 295° K., and D dBr — -On», is 0-0792 a t 
295-3° k . T he results are discussed. A. J . M.

Condensation of vapours in a carrier gas. F. F rey  (Z. physikal. 
Chem., 1941, B, 49, 83— 101).— An ap p ara tu s is described w ith 
which it  is possible to  determ ine fog form ation as a result of ad iabatic  
expansion to  high supersaturation . The relationship between the  
no. of drops per un it vol. and th e  degree of supersaturation  has been 
estim ated . In  th e  absence of ions th e  crit. supersatu ration  is higher 
and th e  increase in th e  no. of drops occurs m ore slowly th an  when 
ions a re  p resen t; reasons for th is  are advanced. The necessary 
conditions for the  ad iabatic  process have been established and the  
influence of liberated  h ea t on the  condensation is discussed.

W . R . A.
Viscosity of binary liquid mixtures and associated liquids. R.

Linke (Z. physikal. Chem., 1941, A, 188, 191— 197).— -q has been 
determ ined for th e  system s COMe2-CHCl3 and  C6H,-CC14 a t  10— 
50° and for PhN O j a t  10— 180°. The results a re  discussed as illus
tra tin g  th e  influence of com pound form ation an d  association.

F. J . G.
Specific viscosity of suspensions and solutions. E. W. J . M ardles 

(Trans. Faraday Soc., 1942, 38, 47— 54).— A detailed account of 
experim ents leading to  th e  conclusions previously announced (A., 
1942, I, 16) is given. F . L. U.

Viscosities of aqueous solutions of some phenanthrenesulphonic 
acids. T. R. Bolam  and J . Hope (J.C .S., 1941, 850—-854).— 7) for 
aq. solutions of ^J-CjHjMe-SOjH, phenanthrene-3-sulphonic acid,
9-chloro- and 9-brom o-phenanthrenc-3-sulphonic acid are recorded. 
T he 17-concn. curves for th e  phenanthrene acids show- abnorm alities 
corresponding w ith those for A, and indicating micelle form ation.

F. J . G.
Relaxation times in mixtures of polar and non-polar liquids. H .

Spengler (Physikal. Z ., 1941, 42, 134— 143).— The relaxation  tim e 
of PtfXOj in C ,H , and of PhCl in  C ,H , has been determ ined as a 
function of concn. by  th e  m ethod of high-frequency heating. I t  is 
to  be expected th a t, in consequence of the  g reater m om ent of PhN O j 
com pared with th a t  of PhCl, there  will be a  stronger coupling in the 
case of PhN O j, and a more rapid  decrease of relaxation tim e w ith 
concn. This is dem onstrated by experim ent. A. J . M.

Influence of differences in the molecular volumes of liquids on 
the vapour pressure curves of their binary mixtures. K. Fredcn- 
hagen (Z. physikal. Chem., 1941, B, 48, 219— 227).—T he conclusions 
of Frahm  (A., 1940, I, 19) are  criticised. Therm odynam ic and  
k inetic considerations indicate th a t  tire v .p . of a  b inary  m ixture 
depends on th e  mol. vols. of the  components. In m ost cases vol. o r 
energy- changes during m ixing also m odify th e  v.p. W ith  com 
ponents which have equal interm ol. forces and do no t react, th e  free 
energies of th e  com ponents w ith lower and higher mol. vol. are 
increased and  decreased, respectively, and  consequently th e  partia l 
v.p .-com position curves of these com ponents »re lowered and raised, 
respectively, relative to  th e  straight-line relations of R aoult's law.

J . W . S.
Constitution of sodium silicate solutions. R. C. Ray, P . B. 

Ganguly, and A. B. Lai (Trans. Faraday Soc., 1942, 38, 104— 108). 
— The diffusion of N a silicates w ith  in itial compositions varying from 
NajO /SiO t =  0-5 to  0-25 has been exam ined by analysing successive 
layers. In  all cases th e  ra tio  N at0 /S i0 2 increases with d istance and  
tends to  th e  val. 2-0. M easurem ents of pa  as well as published 
d a ta  indicate th a t  hydrolysis is inadequate  to  account for th e
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observed changes, and th e  conclusion reached is th a t  the  .solutions 
studied contain a  single species of salt, viz., N a,S iO , o r N a2H 2S i0 4, 
and th a t th e  rem aining S i0 2 is present as colloidal S i0 j,H 2O.

F. L. U.
Order in the alloy Cu3Au. L. H . Gerrner, F . E. H aw orth, and 

J. J. Lander (Physical Rev., 1942, [ii], 61. 93).—Electron diffraction 
patterns for th in  films indicate th a t  order is produced by  heating  for 
16 hr. a t  170°, bu t diffuseness indicates th e  presence of anti-phase 
domains (cf. N ix, A., 1942, I, 17). Stronger and sharper super
structure rings are obtained from  films which have been heated  a t 
higher tem p. An ordered specim en on heating  shows no m arked 
change of p a tte rn  up  to  ~ 3 0 0 ° ; above th is  tem p, the  superstructure 
rings become broader and less prom inent, reaching a  steady  sta te  
a t ~ 370°. A t 370— 550° th e  diffraction p a tte rn  shows unresolved 
superstructure rings, confirming th e  existence of short-range order 
above th e  Curie po in t (380° or 390°). N . M. B.

Variation of the magnetic properties ol antimony with electron 
concentration. S. H. Browne and C. T . Lane (Physical Rev., 1941, 
[ii], 60, 895— 899).— The susceptibilities perpendicular kj_ and 
parallel kh to  the  principal (trigonal) axis were determ ined for single 
crystals of pure Sb and solid-solution alloys of Sb w ith Sn, Ge, Pb, 
and Te. As th e  %  of alloying m etal increases /cj_ changes very little  
and rem ains diam agnetic, bu t k-u  decreases sharply, and, for Sn and 
Ge changes to  param agnetic  beyond M 7  a t.-%  Sn and  1-25 a t.-%  Ge. 
The calc. no. of electrons which overlap in to  the  second Brillouin 
zone in  Sb is 1 0 ~ 2 pe r atom . T he bearing of results on the  curren t 
theory of m etals is discussed. (Cf. following abstract.)

N. M. B.
Temperature variation of the magnetic susceptibilities of antimony- 

tin alloys. S. H . Browne and  C. T . Lane (Physical Rev., 1941, [ii], 
60, 899—905; cf. preceding ab strac t).—M easurem ents on single 
crystals of pure  Sb an d  of S b-S n  alloys up to  4-1 a t.-%  Sn in  th e  
temp, range 77° k .  to  room tem p, show th a t  (diam agnetic) is 
practically  independent of tem p, for all th e  a lloys; k \\ (diam agnetic 
and param agnetic) decreases w ith rise of tem p, except for th e  alloy 
of 1 -06 a t.-%  Sn, b u t th is  is brought in to  agreem ent by  a correction 
of th e  tem p.-independent diam agnetic  susceptibility  of th e  lattice  
ions. Experim ental k'u are com pared w ith S toner's expressions for 
the susceptibilities of free electrons, assum ing th a t  K|| is due to  th e  
electrons overlapping in to  th e  second Brillouin zone. T he degeneracy 
tem p, of these electrons is found to  be  ~ 4 7 5 °  K . ,  ~ 0 -2 5  of w hat i t  
would be for free electrons. Effective masses of th e  electrons, which 
occur as param eters in th e  energy equation, are calc. Theoretical 
consequences are discussed. N. M. B.

Equilibrium relations in the solid state of the iron-cobalt system.
W. C. Ellis and E . S. Greiner (Trans. Amer. Soc. M et., 1941, 29, 
415—434).— R edeterm inations b y  therm al analysis of th e  tem p, of 
the y -a  transform ation  and  th e  Curie p o in t of Fe-C o alloys w ith 
< 7 0  a t.-%  Co confirmed previous studies. In  alloys w ith  70— 90 
a t.-%  Co th e  phase boundaries were determ ined by  X -ray  diffraction 
m ethods, and an  extended region of a +  y  equilibrium  was 
established. A t 600°, th e  a +  y  region exists from  76-5 to  88-5 a t.-%  
Co. The la ttice  consts. of th e  a phase were m easured a t  25°; 
additions of Co increase th e  cell size from 2-8607 a . for Fe to  2-8611 a . 
for 20-5 a t.-%  Co alloy; fu rth er additions then  decrease th e  size 
rapidly. In alloys w ith 40— 67 a t.-%  Co th e  cell size is slightly 
larger a fte r quenching from  575° then  a fte r quenching from  800°. 
This effect is associated w ith  an  order-d isorder change, th e  crit. 
tem p, of which was located by therm al analysis. The ordered cell 
has a  CsCl structu re . ’ J .  C. C.

Nature of a satellite in the A'-ray pattern of «-crystals, and differ
entiation of a new phase, o', by the surface recrystallisation method 
in certain ternary alloys. I. Iron-nickel-alummium system. S.
K iu ti (Aeronaut. Res. Inst. Tokyo Im p. Univ., Rept. 207, 1941, 16, 
167— 204; Bull. Iron Steel Inst., 1941, No. 74, 158a).— In  view  of the  
im portance of the  discovery of a  new a ' phase in the  m agnetic Fe— 
N i-A l system  (ibid., Rept. 203, 1940, 15, 601), experim ental d a ta  
obtained in th e  course of early  studies of th is phase are  reported . 
In these studies th e  possibility of differentiation of the  a' phase by 
th e  surface recrystallisation m ethod was considered theoretically  
and verified experim entally  by  A'-ray analysis. T he conclusion from 
calculations was th a t the  a phase is a  body-centred cubic lattice  
w ith a  sim ple cubic superstructure  of th e  CsCl type. R . B. C.

X-Ray study on mechanism of the splitting phenomenon of a 
crystals in interiors of some ternary alloys. I. Iron-nickel-alumin
ium system. S. K iuti (Aeronaut. Res. Inst. Tokyo Im p . Univ., 
Rept. 207, 1941, 16, 271—298; B u ll Iron Steel Inst., 1942, No. 74, 
158a).—The discovery of a new a' phase in th e  surface layers of 
m agnetic Fe—N i-A l alloys (cf. preceding abstract) raised th e  question 
w hether th e  same phase occurs in  th e  in terior of th e  specimens. 
A fter subjecting specim ens to  prolonged annealing a t  const, tem p., 
th e  sp litting  of th e  a crystals was found by  A’-ray  exam ination to  
have taken  place in th e  in te rio r a lso ; th is  confirmed th e  au th o r’s 
earlier conclusion obtained by th e  surface recrystaliisation m ethod.

R . B. C.
Solubility of calcium carbonate in tropical sea-water. C. L. Sm ith 

(J . M arine Biol. Assoc., 1941, 25, 235— 242).—The solubility pro

duct of CaCO, in  sea-H 20  of sa lin ity  3-6% a t  29-7° has been de te r
m ined a s ~ l - 1 6  X lO*“. J- W . S.

Solubility of nickel ions in aqueous alkaline carbonatc-tungstate 
solutions. M. L. H olt and D. A. Swalheim (Trans. Electrochem. 
Soc., 1942, 81, Preprint 2, 11— 25).— M easurem ent of th e  solubility  
(s) of N iS 0 4 in N a 2C O j-tungstate  solutions shows th a t  5 depends on 
tim e as well as on th e  composition of th e  solvent, s decreases w ith 
tim e and  w ith decrease in [N a2C 0 3], and s is also influenced b y  the  
am ount and  na ture  of the  tungsta te , increasing w ith  increase in 
tu n g sta te  concn. and being greater for solutions p repared  from 
N a 2W 0 4 th an  for solutions of th e  same equiv. [H ,W O(] prepared 
from 5Na20 ,1 2 W 0 3. U nder conditions which favour NaHCOa 
form ation and  in solutions containing added NaHCOa there  is an 
increase in  s. T his suggests th a t  it is NaHCOj which favours N iS 0 4 
dissolution ra th e r th an  the  form ation of sol. N i tu n g sta te  complexes, 
a  view which is supported  by electrolysis experim ents which are 
described. The presence of NaHCOa m ay affect s by  form ing sol. 
N i(H C 0 3) 2 or, w ha t is more likely in view of th e  electrolysis da ta , 
N a 2N i(C 03)s. C. R . H.

Nephelometric method for determination of solubilities of extremely 
low order. W. W. Davis and T . V. Parke, jun . (J. Amer. Chem. 
Soc., 1942, 64, 101— 107).— A nephelom etric m ethod capable of 
m easuring th e  solubilities of polycyclic hydrocarbons down to  
~ 1  f ig .  per 1. is described. D a ta  for th e  solubilities in H zO of 3 : 4- 
benzpyrene, 1 0 -e thy l-l : 2 -benzanthracene, and phenanthrene are 
reported. Extensions and  lim ita tions of th e  m ethod arc discussed.

W . R. A.
Solubility of carcinogenic and related hydrocarbons in water.

W . W . Davis, M. E . K rahl, and G. H . A. Clowes (J. Amer. Chem. 
Soc., 1942, 64, 108— 110).— Using th e  nephelom etric m ethod (pre
ceding abstract) th e  solubility  of 31 polycyclic hydrocarbons in H 20  
a t  27° has been determ ined. W . R . A.

Solubility and chemical constitution. E. Leikola (Suomcn Kent., 
1940, 13, B, 13— 17).—T he solubility  of H ,0  in m ixtures of non
ionising (C0H 8, PhMe, o-, nt-, and  />-xylene, 1 : 3 :  5-C ,H sMe3, 
P h X 0 2, N H .P h , CHC13, CC14, CS2, and 0-, m-, and^-C .H ^M c-O H ) with 
semi-ionising (MeOH, E tO H , P r“OH, Pr^OH, COMe2, AcOH, E tC O zH, 
P r“CO,H, and  C .H .K ) liquids has been stud ied . In  m ixtures w ith 
MeOH; E tO H , AcOH, E tC 0 2H, or C5H 5N  (but no t P r“OH, PrtfOH, 
P r“COjH, o r COMe.) H 20  is decreasingly sol. w ith  increasing re
placem ent of H  b y  Me in C ,H , or b y  Cl in  CH4. In  m ixtures w ith 
MeOH H .O  is sol. in  C ,H , <  PhN O , <  N H 2Ph, o- <  p- <  m- 
C„H 10Me-OH, b u t  equally in all th ree  xylenes. The solubility  of H sO 
in C„H, (or CHC13) is w ith E tO H  >  MeOH >  PrPOH >  P r“OH, in 
PhMe (or CC14) w ith E tO H , Pr«OH >  M eOH, and in xylene with 
P r“OH >  E tO H , MeOH. Sim ilar v a ria tio n  w ith  size of th e  alkyl 
group is found w ith AcOH, E tC 0 2H , and  P raC 0 2H in  th e  tw o 
lipoid series. In  general, th e  size of the  alkyl group of th e  semi- 
ionising solvent giving m ax. solubility of H 20  increases w ith  in 
creasing no. of Me or Cl groups in  th e  lipoid solvent.

M. H . M. A.
Difference in heat of adsorption of ortho- and para-hydrogen. E.

Cremer (Z. physikal. Chem., 1941, B, 49, 245— 246).—T he difference 
in th e  h eat of adsorption of o- an d  p -H 2 on solid 0 2 is < 9 0  g.-cal. 
T h is can be explained as due to  th e  hindrance of ro tation  imposed 
on th e  o-H 2 mol. b y  th e  action  of neighbouring mols. of th e  adsorb
ing agent. A. J . M.

Van der Waals adsorption of gases (N2, A, CO, CH„ H20 , DaO, 
etc.) on glass plates. A. van  Itte rb eek  and  W. Vcreycken (Z. 
physikal. Chem., 1941, B, 48, 131— 147).— The adsorption  isotherm s 
for A, N t , C 0 2, CH4, and 0 2 a t  th e  tem p, of liquid  0 2, for CS2 and 
COMe2 betw een 294° and  213° K., an d  for H ,0  and  D ,0  between 
45° and 0°, on glass p lates have been determ ined. In  th e  case of 
H aO an d  D 20  no fu rth er adsorption  tak es place above 180°. T his 
is also tru e  of H 2 and  O , a t  high tem p. In  the  range of pressures 
where th e  equilibrium  pressure is of th e  sam e order as th e  sa tu ration  
pressure th e  adsorption curves rise rapidly, b u t th e  slope decreases 
where a  layer 2 mols. th ick  is formed. W here th e  equilibrium  pres
sure is small com pared w ith  th e  sa tu ration  pressure, a  unimol. layer 
only is form ed, and  th e  adsorption curve can be analysed by m eans of 
Langm uir's equation. T he results for bimol. layers agree w ith  the 
theo ry  of B runauer et al. (A., 1938, I, 190), except in th e  case of 0 2, 
where th ey  are  in  agreem ent w ith th e  theory  of Zeise (A., 1928, 1182).

A. J . M.
Mixed adsorption of amylene and ethylene on activated charcoal.

A. Magnus and A. Spalt (Z. physikal. Chem., 1941, B, 49, 187—  
195).—The adsorption  of am ylene (I) a t  100° and  of C2H 4 a t  0° and 
100° on activated  C has been investigated . T he results do .n o t 
agree well w ith th e  simple adsorption formula: of Freundlich  and 
Langm uir, b u t in th e  case of C2H 4 a t  100° the  d a ta  fit th e  form ula 
1/A =  0-0202 +  (27-55Ip) — (1200¡px) w ith  fa ir accuracy (A — 
w t. adsorbed, p  — pressure in mm.). The adsorption of a  m ixture 
of (I) an d  C2H 4 was also studied. (I) blocks th e  m ost active  spots 
w ithout being affected by  the  C2H 4. A. J .  M.

Van der Waals sorption of chlorine by silica gel at low temper
atures. L. H . Reyerson and C. Bemmels (J. Physical Chem., 1942, 
46, 31— 35).—The sorption of Cl2 b y  S i0 2 gel a t  30-2°, 0*, and
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—26-3° over th e  pressure range 0— 732 mm. H g has been determ ined 
in order to  ex tend  th e  range of earlier d a ta  (cf. A., 1937, I, 611). 
T he d a ta  conform  to  B runauer's sorption theory . C. R . H.

Van der Waals sorption ol gaseous hydrogen chloride, hydrogen 
bromide, and hydrogen iodide by silica gel. L. H . Reyerson and 
C. Bemmels (J. Physical Chem., 1942, 46, 35— 42).—T he sorptions 
of HC1, H B r, and H I by  S i0 2 over a  wide range of tem p, and  pressure 
have been determ ined. The sorptions of th e  th ree  acids show 
regular behaviour and are very  sim ilar, and  also appear sim ilar to  
th e  sorption of CI2. T he d a ta  a re  in  general agreem ent with 
B ru n au er’s sorption  theory . C. R . H .

Adsorptive properties of synthetic resins. V. S. S. B hatnagar 
and M. Sarup ( / .  Ind ian  Chem. Soc., 1941, 18, 447— 452).—Acids 
are  adsorbed bv basic resins (A., 1937, I, 234) in th e  order H I >  HC1 
>  H B r; H N Ö 3 >  H 2SO„ >  H 3B 0 3; and I I 2C r0 4 >  HCIO, >  
H jSO j >  H 3P 0 4. Bases a re  adsorbed b y  bo th  basic an d  acid 
resins in th e  order B a(O H ), >  Sr(OH ) 2 >  Ca(OH ) 2 an d  K O H  >  
N aO H  >  LiO H >  N H 4OH. F or basic resins halogens are adsorbed 
in the  order I >  B r >  Cl, an d  in  salts R b ' >  K ' >  N a‘ >  L i' and 
I '  >  B r' >  Cl'. I t  is concluded th a t  a t  th e  re s in -H 20  in terface  of 
a  basic resin, th e  mol. of th e  sorbate  will orien t itself in such a  w ay 
th a t  th e  polar group is tow ards the  resin, so th a t  th e  g reater is the  
polarisability  of the  sorbate  in  solution th e  g reater will be th e  adsorp
tion . The reverse holds for acid-condensed phenolic resins.

F . R . G.
Application of the Gibbs adsorption equation to solutions of paraffln- 

chain salts. A. E . A lexander (Nature, 1941, 148, 752).— A discus
sion- L. S. T.

Sorption of soluble dyes by gelatin. S. E . Sheppard, R. C. Houck, 
and C. D ittm a r (J. Physical Chem., 1942, 46, 158— 176).— The 
sorption of ta rtraz in e . A lizarin R ubinol R , anthraquinone-blue, th ia- 
carbocyanine, and m ethylene-blue by  two types of gelatin , CaO- 
process w ith  isoelectric p o in t a t  p B 4-77 and acid-process w ith  iso
electric p o in t a t  p B 8-2, has been investigated . The dye is taken  
up  according to  a  reversible action betw een p ro tein  cation and dye 
anion in  th e  case of acid dyes, and  betw een protein  anion and  dye 
cation  in th e  case of basic dyes. D ye d istribu tion  is governed by  
pB, n eu tra l sa lt content, and dye concn. Buffered solutions dye 
m ore strongly  th a n  the  unbuffered, particu larly  below th e  iso
electric po in t. C. R . H .

Calculation of the surface area of microporous solids from measure
ments of heat conductivity. S. S. K istler ( / .  Physical Chem., 1942, 
46, 19— 31).—A derived equation  connecting th e  m ean free p a th ,

in  a  m icroporous solid w ith  th e  in te rnal surface area, A ,  perm its 
th e  calculation of A  from therm al conductiv ity  d a ta . T he calc, 
vals. of L  for sam ples of SiOa aerogel are~-G  x  10-* cm. which yield 

x  1 0 '  sq. cm. pe r g. for A , a  val. verified by  adsorption da ta . 
T he therm al conductiv ity  of S i0 2 aerogel diminishes slightly  as the 
density  increases from  0 025 to  ~ 0 -2 , b u t fu rth er increase in d is 
accom panied b y  a  rapid  increase in therm al conductivity .

, C. R . H .
Structure o t  surfaces of solutions. A. E . Alexander (Trans. 

Faraday Soc., 1942, 38, 54-—63).—C ontrary  to  th e  in terpreta tion  
b y  McBain and  co-workers of surface tension and surface pressure 
d a ta  (cf. A,, 1941, I, 333; 1940, I, 356, and  earlier abstracts), which 
assum es th e  form ation of a  surface pellicle o r of a  com plex adsorption 
layer, a  s tu d y  of force-area curves for Ph-fcHJ.-CCXH and  
C ijH jj-SO jH  solutions indicates th a t  all th e  experim ental d a ta  are 
consistent w ith  th e  form ation of no more th an  a  unimol. layer, when 
due account is tak en  of th e  slowness of th e  ra te  of dissolution of su r
face layers when compressed. Failure of th e  Gibbs theorem  is 
a p p aren t only when th e  solutions studied  are so conc. th a t  they  
contain  aggregated mols. or micelles. F . L. U.

Diffusion of gases through high-polymeric substances. I. Simple 
apparatus for measurement of diffusion of gases through films.
F . H. Müller (P hysikal. Z ., 1941, 42, 48—53).— In one type  of 
ap p ara tus gas passing through th e  film under tes t is condensed in  a  
small reservoir and m easured m anom etrically. In  a  second type 
for non-condensible gases th e  m easurem ent is m ade in an  adap ted  
McLeod gauge in which gas diffuses directly  in to  th e  larger reservoir. 
The ap p ara tus gives results accurate  to  5— 10% ; th e  tim e taken  by 
a m easurem ent (excluding tim e required to  reach th e  stationary' 
state) is from  1  m in. [perm eable films, e.g., cellulose ace ta te  (I)] to  
>•1 hr. (rubber 1 mm. thick). Typical diffusion const, d a ta  are 
given for H 20  in  polystyrene, polyvinyl chloride, benzylcellulose, 
and  (I), and for H 2, He, H ,0 ,  Ne, Ot . A, K r, and X e in  (i).

A. J . E . W.
Structure and electrical behaviour of collodion membrane. IH . 

Base-exchange properties of collodion. K. Sollner, C. W. Carr, and
I. Abram s Q . Gen. Physiol., 1942, 25, 411— 429; cf. A., 1941, I, 
466; B eutner, et al., A., 1933, 900).—A lthough theoretical con
siderations ind icate  th a t  th e  electrochem ical properties of collodion 
are determ ined b y  its  content of dissociable acidic groups and th a t  
th e  base-exchange capacity  of collodion preps, is a  m easure of th a t  
content, chemical and  electrom etric titra tio n  of preps, of varied 
origin, p retreated  in  various w ays and having widely varying electro
chem ical properties, shows n o 'reg u la r correlation‘between electro

chemical activ ity  and  base-exchange capacity . A lthough large 
capacity  is app aren tly  alw ays associated w ith m oderate or great 
activ ity , very low capacity  is associated som etim es w ith high, some
tim es w ith  low, activ ity . T he significance of these findings for the 
problem  of th e  s truc tu re  of collodion m em branes is discussed.

W . McC.
Thirty years of colloid chemistry. W . D. B ancroft (J. Physical 

Chem., 1942, 46, 1— 9).— A lecture. C. R. H.
Foam time. I. Method of measuring foam time. Experiments 

with saponin and methylcellulose. II. Experiments with aliphatic 
alcohols. Relation between chain length and foam time. Critical 
foam time and conjugate foaming solutions. F . Schütz (Trans. 
Faraday Soc., 1942, 38, 85— 93, 94— 104).— I. Foam  tim e (t',) is 
defined as th e  duration  of foam produced under stan d ard  conditions, 
and  is a  more sa tisfactory  criterion of stab ility  th an  vol., height, or 
size of bubbles. tt  is influenced by  th e  tem p, and  hum id ity  of the 
external air, by  th e  tim e of passage of gas bubbles th rough  the 
liquid, and in m any cases by  th e  age of th e  solution. An arrange
m ent is described in w hich these factors can be  controlled. Measure
m ents w ith saponin (I) solutions show th a t  tr =  acb (c — concn.) ; two 
sam ples of (I) showing only very  small differences in  surface tension 
gave relatively  large differences in tf . A sim ilar relation was found 
w ith fractions of H sO-sol. m ethylcellulose of different mol. w ts. ; with 
these th e  log ¿/-log c g raphs a re  approx. parallel and  tj increases w ith 
the  mol. w t.

1 1 . tf-c curves for aq. solutions of th e  first five sa tu ra ted  aliphatic  
ji-alcohols exh ib it a  m ax. a t  concns. (e') th a t  dim inish w ith  th e  mol. 
w t. according to  c ' =  ab», where n is th e  no. of C atom s in th e  alcohol 
and a and  b are consts. W ith  B uO H  th e  n- an d  sec.-alcohols show 
a  definite m ax. ; Bu^OH and  BuyOH do no t. Solutions on either 
side of th e  m ax. having equal tj vais, a re  term ed  conjugate foaming 
solutions ; th e ir foams behave differently tow ards sta in ing  reagents 
and  are therefore no t identical, a lthough th ey  have th e  same stability . 
tf-c  curves for m ixtures still exh ib it the  m ax. characteristic  of one 
or m ore of th e  com ponents. F . L. U.

Electrochemical character of colloids. Relation between the 
activity and conductivity coefficients. W . Pauli (Helv. Chim. A d a , 
1941, 24, 1253— 1284).—A review. F . J . G.

Intermediate colloid state in the formation of gold and platinum 
ions. C. G. F ink  (J. Physical Chem., 1942, 46, 76— 81).— W hen Au 
and P t  dissolve anodically th ey  pass th rough  an  in term ediate  colloid 
phase w'hich can be isolated if th e  ra te  of form ation of colloid from 
cryst. m etal is >  th e  ra te  of transition  of colloid in to  m etallic ion. 
T he working conditions leading to  such isolation of colloid have been 
investigated. Sim ilar experim ents w ith  Cu and  Ag have been 
unsuccessful. Possible applications of th e  m ethod are discussed.

C. R. H.
Study of the surface of colloidal particles of zirconium dioxide sols.

I. V. A. K argin and  V. V. Kiseleva (A d a  Physicochim. U .R .S .S ., 
1940, 12, 377— 396).— Absorption spectra  of dyes adsorbed on ZrOj 
sols and  in presence of various electrolytes are recorded and  com 
pared. I t  is concluded th a t  th e  ion which determ ines th e  potential 
of th e  colloidat particles is [Zr20 3,?iH20 ] ’\  F . J .  G.

Depolarisation of the Tyndall-scattered light of bentonite and 
ferric oxide sols. C. R . Hoover, F . W. P u tn am , and  E. G. W itten 
berg (J. Physical Chem., 1942, 46, 81— 93).—An apparatus, based 
on th e  Cornu m ethod, has been devised for determ ining th e  degree of 
depolarisation of th e  transversely  scattered  ligh t of colloidal dis
persions and  has been tes ted  w ith  ben ton ite  and  Fe20 3 sols. The 
K rishnan relation is valid for bo th  sols w hether unoriented  or 
oriented by  an electric field. The application  of th e  m ethod to  the  
determ ination  of particle  size is described. C. R . H .

Studies on solubilisation. R. C. Merril, jun ., and J. W. McBain 
(J. Physical Chem., 1942, 46, 10— 19).— Solubilisation is th e  spon
taneous form ation of therm odynam ically  stable colloidal particles 
of detergen t and  otherw ise insol. m ate ria l. T he solubilities of Orange 
OT and Yellow- AB in 1%  solutions of anionic, cationic, and non- 
electrolytic detergents and of th e  form er dye in O-OlN. solutions of 
colloidal electrolytes have been determ ined and com pared. The 
solubilisation of liquids and th e  passage of solubilised dyes through 
sem iperm eable m em branes are d istinc t from émulsification and from 
suspending or pro tective  action respectively. Five theories of 
solubilisation are discussed. C. R. H .

Electrochemical properties of mineral membranes, n. Measure
ment of potassium-ion activities in colloidal clay. C. E. M arshall 
and W . E. Bergm an (J. Physical Chem., 1942, 46, 52— 61).— Using 
as a  m em brane electrode a  film of electrodialysed bentonite  dried a t  
490°, m easurem ent of K ‘ activ ities from 0-1n. to  O-OOOl.w in agar 
and in  m ontm orillonite (I), beidellite (II), illite (III), and  kaolinite 
(IV) have been m ade. T he K  sa lt of ag ar behaves as a  typically 
strong electrolyte, whereas th e  K  salts of th e  clays are w eaker 
electrolytes, th e  order of streng th  being (I) >  (III) >  (II) =  (IV). 
T he electrochem ical behaviours of (I), (II), an d  (III), are  sim ilar, bu t 
(IV) differs in having a  low exchange capacity  an d  showing m uch 
less evidence of passing in to  tru e  solution th an  th e  o ther clays. 
The addition  of KC1 and K  p h th a la te  gives no evidence of interionic
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effects betw eee K ‘ associated w ith th e  clays and  those added 
salts. C. R: H-

Mol. wts. of rubber and related materials, m .  Correction. IV. 
Micellar theory of structure of rubber. G. Gee (Trans. Faraday Soe., 
1942, 38, 108— 109, 109— 115).— III . D ata  in p a r t  I I  (A., 1941, I, 
1 2 ) arc corr.

IV. D ata  ior th e  mol. w t. of rubber (I) obtained b y  th e  R ast 
method [m icro-determ ination of f.p. of solutions of (I) in cam phor 
(II)] have been m ade th e  basis of a  theo ry  of th e  m icellar structu re  
of (I). The dissolution of (I) in (II) a t  th e  required tem p., 180°, in 
presence of a ir  is shown to  result in  extensive degradation of (I). 
If the solutions are p repared  in a  vac. (II) shows no essential differ
ence from o ther solvents of (I), all of which give ap p aren t "  mol. 
wts." th a t  depend on the  concn. and  are nearly  independent of 
the na ture  of (I) except in dil. solution. T he evidence h itherto  used 
in support of th e  m icellar theory  is therefore unsound, and the  
osmotic un its  th e  size of which has been previously recorded are to 
be considered as tru e  macromols. F . L . U.

Constitution of three-dimensional polymerides and the theory of 
gelation. P. J. Flory  ( / .  Physical Chem., 1942, 46, 132— 140).— 
Comparison is m ade betw een th e  accelerating effect of pressure and 
temp, changes on certain  gas-phase explosions and th e  effcct of a  
change in th e  to ta l no. of interm ol. linkings on th e  form ation of gels 
from three-dim ensional polymerides, th e  d istinction between gel and 
sol being analogous to  th a t  betw een a  liquid and  its  sa tu rated  vapour. 
The theory  is applied to  th e  consideration of raw' rubber and  to  
protein and inorg. gels. C. R . H .

Statistical treatment of crystallisation phenomena in high poly
merides. T. Alfrey and  H. M ark ( / .  Physical Chem., 1942, 46, 
112— 118).— An explanation  of th e  anom alous aspects of high-poly- 
meride crystallisation on th e  basis of free energy changes in  th e  
amorphous segm ents is offered. T he en tropy  of th e  am orphous 
phase depends on tem p., pressure, degree of extension, and  the  
fraction of cryst. m ateria l in th e  sam ple. T he crystallisation of 
stretched an d  unstre tched  rubber an d  th e  spontaneous extension 
of rubber are explainable on the  basis of th e  proposed theory .

C. R. H.
Rigidity and moisture hysteresis in gels. W . W . B arkas (Nature,

1941, 148, 090).— A correction (A., 1942, I, 144). ■ L. S. T.
Denaturation of proteins and its apparent reversal. III. H.

N eurath, G. R. Cooper, and  J . O. E rickson ( / .  Physical Chem.,
1942, 46, 203— 211).—A crit. survey of available d a ta  offers no 
reliable evidence for s tric tly  reversible denaturation . (Cf. A., 1942, 
I I I ,  417.) C. R . H.

State of aggregation of gelatin in non-gelating systems. E . O. 
Kraem er (J. Physical Chem., 1942, 46, 177— 182).—R ecent work 
(cf. A!, 1941, I, 262) has been extended to  solutions of gelatin  in 
10m-CS(XH2), 8 %  Xa salicylate, and  P 0 4'"  buffer. T he difference 
in the  sedim entation behaviour in  th e  different solvents is no t m arked. 
The difference betw een th e  diffusion consts. is also sm all except for 
P 0 4'"  buffer, th e  val. being v ery  low a t  20° an d  very  high a t  34-4°. 
Taken as a  whole, th e  p resent d a ta  confirm earlier conclusions re
garding moi. s ta te  and  th e  degree of folding and  coiling of th e  mol.

C. R. H .
Electrophoresis of rabbit papilloma virus protein.— See A., 1942,

I I I ,  354.
Progressive boundary spread in electrophoresis of proteins in 

solution.— See A., 1942, I I I ,  341.
Comparison of the effects of neutron and y-ray ionisation on the 

electrophoretic mobility of colloidal graphite particles. L. H . Gray, 
J. R ead, and H . L iebm ann (Brit. J .  Radiol., 1941, 14, 102— 106).—  
The effects arc qualita tively  sim ilar, b u t th e  am oun t of y-ray 
ionisation required to  produce a  given change in electrophoretic 
m obility is th a t  of neutron ionisation, a  ra tio  of 8  being obtained 
for a  particu lar g raphite  sam ple. Im plications relative to  the  
phenom enon itself and to  th e  problem  of the  biological action of 
neutron rays are discussed. X . M. B.

Moving boundary methods for determination of cataphoretic speed 
of colloids. II. X. C. Sen-G upta and P. R. Sinha (J. Indian Chem. 
Soc., 1941, 18, 489—502; cf. A., 1939, I, 78).—The Kohlrausch and 
W eber relation has been verified for m ixtures of KC1 and  K I 0 3 
in which th e  conductiv ity  of th e  m icelle ions is com parable w ith 
those of th e  interm icellary  electrolytes. C oncordant cataphoretic  
speeds for tw o Fe 2Oa and  tw o A120 3 sols are given by  th e  moving 
boundary  and  th e  tran sp o rt m ethods. F . R . G.

VI.— KINETIC THEORY. THERMODYNAMICS.
Equilibrium between cuprous and cupric compounds in presence of 

metallic copper. J. E. B. Randles (J.C .S., 1942, 802— 811).—The 
equilibrium  2Cu‘ Cun  +  Cu is discussed theoretically, and  it  
is shown th a t  w ith  simple ionic binding th e  equilibrium  lies fa r over 
to  th e  right, b u t th a t  covalent binding tends to  favour Cu1, in ac
cordance w ith th e  known behaviour of the  solid salts and th e ir aq. 
solutions. M easurem ents on th e  equilibrium  in anhyd. MeOH and

E tO H  indicate th a t  decrease of c favours Cu1. Complex form ation 
w ith X H 3 favours Cu1, b u t  w ith org. diam ines favours Cu“ .

F . J. G.
Potentiometric measurements for the determination of complex 

ions in cadmium salt solutions. I .  Leden (Z. physikal. Chem., 1941, 
A, 188, 160— 181).—Complex ion form ation in Cd sa lt solutions has 
been studied by  a  po ten tiom etric . m ethod. T he following species 
are ind ica ted ; C dX ’, C dX 2, C dX 3' (X =  Cl, Br, I, CNS), CdBr4", 
C d l4" , CdXOs\  C dS04, and probably  Cd2B r3‘. T he concn. of th e  
various complexes as functions of th e  anion concn. are  recorded 
in com position diagram s. F . J . G.

Steric hindrance. I. L. Gauditz (Z. physikal. Chem., 1941, B, 
48, 228—237).—-The proportion of sem i-acetal in equilibrium  m ix
tu res arising from dissolution of E tCH O  in various alcohols, w ith  
or w ithout the  presence of C ,H le, has been determ ined by m easure
m ent of th e ir  absorption in th e  u ltra-v io let spectral region. The 
results are discussed in relation to  steric hindrance effects (cf. A., 
1931, 573). J . W . S.

Disorder in the region of complexity phenomena. A. Sm its (Z. 
physikal. Chem., 1941, B, 49, 21— 26).—C erta in  phenom ena in the  
Schottky effect are in close agreem ent w ith th e  considerations of 
in n er equilibria. D isorder occurs in th e  lim iting range of com plexity 
phenom ena. W ith in  these lim iting ranges lie com plexity'phenom ena 
which can be elucidated only b y  therm odynam ic studies combined 
w ith d a ta  from infra-red and R am an spectra. W. R . A.

Elementary formulation of statistical mechanics. H. Eyring and 
J .  W alter (J. Chem. Educ., 1941, 18, 73— 78). L. S. T.

Osmotic pressure, n .  H. F rahm  (Z. physikal. Chem., 1941, B, 
48, 119— 123; cf. A., 1940, I, 19).—Therm odynam ic and kinetic
considerations lead to  th e  conclusion th a t  th e  relative lowering of 
v .p , is independent of th e  vol. of th e  liquid phase and  the  no. of 
mols. of liquid per c.c. T his is con tra ry  to  th e  deductions of Freden- 
hagen. A. J. M.

Osmotic coefficients of some organic compounds in relation to 
their chemical constitution. R. A. Robinson, P . K. Sm ith, and
E. R. B. Sm ith  (Trans. Faraday Soc., 1942, 38, 63— 70).— D ata  are 
tab u la ted  for isopiestic concns. of sucrose (I) (0-27— 5-86m.) against 
KC1, and  v .p . an d  osm otic coeffs. of (I) solutions are evaluated. 
W ith  (I) as reference substance isopiestic m easurem ents for solutions 
of d- and  ¿¿/-tartaric acids and  of d-, 1-, and  ¿/-alanine disclose no 
difference in th e  v .p . of th e  optically  active and  racem ic compounds. 
Sim ilar m easurem ents w ith succinic, maleic, m alic, and  ta rta ric  
acids show th a t  th e  in troduction  of OH causes a  m arked increase 
in th e  osm otic coeff. of th e  acid. Osmotic and  a c tiv ity  coeffs. of 
X a fum arate  are >  those of X a m aleate; th is is consistent writh  the  
form ation of ion-pairs in  th e  cts-compound. F . L, U.

Vapour pressures and osmotic coefficients of solutions of sodium 
salts of fatty acids at 25°. E. R . B. Sm ith and  R. A. Robinson 
(Trans. Faraday Soc., 1942, 38, 70— 78).— Isopiestic d a ta  are 
tab u la ted  for solutions of th e  X a salts of fa tty  acids Cx—C10, th e  
reference substance being KC1. Osmotic (<j>) and  activ ity  coeffs. 
are given for m olalities (m) 0-1—5-0. T he d a ta  are consistent w ith 
micelle form ation in PrCOjXa and th e  higher salts, together w ith  
association between Xa* and  th e  polymerised anions. In  a  plo t of 
(I— <t>)tVm  against \h n  th e  curves for th e  C , an d  C, salts alm ost 
coincide, a t th e  h igher concns., w ith  sim ilar curves for Ca(XOa) 2 
and  K 4Fe(CX ) 9 respectively. T his suggests th a t sa lts C4— C, 
m ay  ten d  to  form  double, an d  C8—C,„ quadruple, polym erides.

F. L. U.
Properties of solutions of long-chain compounds. M. L. Huggins 

(J. Physical Chem., 1942, 46, 151— 158).—M athem atical. E q u a
tions for th e  activ ities of th e  com ponents of a solution containing 
chain an d  non-chain mols. have been derived. W ith  th e ir  a id  
relations for osm otic pressure, lowering of f.p., and solubility' have 
been derived. C. R. H .

Velocity of hydration and dehydration of nickel sulphate. B. X.
Ghosh (J. Indian Chem. Soc., 1941, 18, 472—476).— The dehydration  
curve of X iS 0 4,7H20  p lo tted  as the  no. of mols. of H / j  lost as a  
function of th e  tim e shows sharp  changes of direction a t  th e  tra n s 
ition po in ts corresponding w ith X iS 0 4,4H 20  an d  X iS 0 4,H 20 .  The 
process of hydration  is more complex. F . R. G.

Zirconia-magnesia spinel system. R . F . M ather (J. Amer. Ceram. 
Soc., 1942, 25, 93—96).—The oxide m ixtures were fired for a  to ta l 
of 6  hr. a t  1650° and  th e  therm al expansion, d, an d  m icrostructure 
of the  p roduct were determ ined. No stable com pounds or solid 
solutions were found b u t an  unstab le  solution, decomp, on repeated  
heating  to  1300°, form ed over th e  range 0— 30%  of Z r0 2. The 
decomp, p roduct was an aggregate of Z r0 2 and  spinel. T he ZrO. 
transform ation (heating curve) a t  1 1 1 0 ° was observed th roughout 
the  range of composition b u t transform ation po in ts on th e  cooling 
curve were lowered, by  th e  presence of spinel, to  990° and  630° for 
th e  Z r0 2- and  spinel-rich ends of th e  system  respectively.

J .  A. S.
Equilibrium between vapour and liquid phases in the system C02-  

H->0-K20 -S i0 2. G. W . Morey and  M. Fleischer (Bull. Geol. Soc. 
Am er., 1940, 51, 1035— 1057).—Technique and  ap p ara tu s for th e



175

separation  and independent analysis of liquid and  vapour phases 
are described. D a ta  for th e  equilibrium  betw een vapour and 
liquid in  the  system  C 0 2- H 20 - K j0 - S i0 2 a t  500° are tabu la ted , 
and  presented graphically. P a rtia l pressures of H 20  ranged up  to  
400 a tm ., and of C 0 2, up  to  25 a tm . The m ixtures had  ra tios of 
K 20  : S i0 2 from 1 : 1 to  1 : 4. T he d istribu tion  ra tios of th e  fraction 
of C 0 2 in th e  vapour to  th e  ra tio  of th e  %  of CO. to  H 20  in the  
liquid indicate th e  tendency  of th e  m etasilicate m elts to  re ta in  
CO., and of th e 'm o re  siliceous m ixtures to  expel it. W ith  a fall 
in pressure a t  const, tem p, and ra tio  I<20 : S i 0 2, th e  composition 
of th e  vapour changes tow ards h igher [COJ. D a ta  showing th e  
ra te  of dissolution of q u artz  in aq. KH COj a t  340— 424° for varying 
tim çs are recorded. L. S. T.

Calorimetry oi aqueous solutions of borax, ferrous sulphate, copper 
nitrate, and magnesium nitrate. J . Perreu (Compt. rend., 1941, 213,
286—289).—Therm ochem ical da ta  for th e  dissolution of these 
sa lts  in  H 20  a t  room tem p, are  recorded. L. S. T.

Photometric investigation of the free energy o! formation of 
aqueous nitrosyl chloride. H. Schmid and A. Maschka (Z. physikal. 
Chem., 1941, B, 49, 171— 186).—The equilibrium  of th e  reaction 
NOC1 (aq.) +  H aO (1.) =  H N O , (aq.) +  HC1 (aq.) has been investig
a ted . T he NOC1 was determ ined photom etrically , m aking use of its 
strong yellow colour, and the  equilibrium  was studied  from th e  right- 
hand  side by  the  addition  of HC1 to  N aN O a. The therm odynam ic 
equilibrium  const, a t  25°, K  =  (ansoi-ana)/(«noci-ohio) =  (0 '8 8 ±
0-04) x  103. The free energy of th e  reaction A G =  —4019 g.-cal. 
T he free energy of form ation of aq. NOC1 a t  25° is 16,015 g.-cal.

A. J . M.
Heats of isomérisation of the nine heptanes. E. T. R . Prosen and 

F. D. Rossini (J. Res. Nat. Bur. Stand., 1941, 27, 519—528; cf. A., 
1942, I, 24).—The h eats of isom érisation in th e  liquid s ta te  a t  
298° K . and in the  gas a t  298° and 0° k . have been calc, for ft- and 
y-m ethylhexanc from th e  corresponding vais, for th e  isom érisation 
of ii-hexane in to  (3- and y-m ethylpentane and  of H-octane in to  fi- 
and  y-m ethylheptane. Sim ilar d a ta  for th e  o th er heptanes have 
been determ ined from  their heats of com bustion in th e  liquid sta te .

J. W . S.
Free energies and equilibria of isomérisation of the butanes, 

pentanes, hexanes, and heptanes. F. D. Rossini, F-. J. R. Prosen, 
and  K . S. P itzer (J. Res. N at. Bur. Stand., 1941, 27, 529— 541).— 
T he function A G °/r (AG° =  standard  free energy of isomérisation) 
and th e  relative am ounts of th e  several isomerides p resent a t  equili
brium  are calc, for all C4H 10, C5H 12, CSH 14, and C ,H ,S isomerides. 
For m ixtures containing th e  two butanes, tw o pentancs, or four 
hexanes the  results are in accord w ith directly  m easured equilibrium  
concns. A t 25° the «-isom eride is therm odynam ically  the  least
stable in each case, excepting th a t  y-ethylpentane is less stable
th an  >i-C,Hle, w hilst th e  /3/3-Me2 isomeride is the  m ost stable. 
Relative to  the  o ther isomeride the  n- and j3jS-dimethyl-isomerides 
increase and decrease in stab ility , respectively, w ith rising tem p., 
till a t  1000° K . th ey  are among the  m ost stable and  least stable 
isomerides, respectively. J . W. S.

VII.— ELECTROCHEMISTRY.
Electrical conductivities of aqueous solutions of some phenanthrene- 

sulphonic acids. T. R . Bolam  and J. Hope (J .C .S ., 1941, 843—
• 849).— A  and  p for aq. solutions of />-CeH ,M c-S03H (I), phen-
anthrene-2- and -3-sulphonic acid, 9-chloro- and 9-bromo-phen- 
anthrene-3-sulphonic acid have been determ ined a t  18° and 25° 
over a  wide range of concn. (I) behaves th roughout as a  simple 
strong electrolyte. A  for th e  o ther acids agrees w ith th e  Onsager 
theory  a t  sufficiently high dilution, b u t micelle form ation occurs
a t  h igher concn. F . J . G.

Relation of electromotive force to the concentration of deuterium 
oxide in saturated standard rcadmium] cells. L. H . Brickwedde and
G. W. Vinal (J. Res. Nat. B ur. Stand., 1941, 27, 479—489).— P re
vious m easurem ents (A., 1938, 1, 402) have been extended to  
standard  W eston cells containing up to  98-m ol.-%  of D 20 .  Over 
the  range 0— 50 m ol.-%  D 20  the  e.in.f. is decreased by  3-6 juv. per 
mol.-%  of D 20 , b u t the  decrease is slightly greater w ith  > 5 0  
m ol.-%  DjO, the e.m.f. in 98 m ol.-%  D ,0  being 388 ¡xv. <  in norm al 
H 20 . The tem p, coeff. is alm ost independent of th e  D ,0  con ten t 
and evidence is obtained th a t  w ith  high D jO contents the  hysteresis 
is slightly  < ,  and th e  cell resistance slightly  > ,  in  norm al H aO. 
D uring 4 years the  constancy of the cells was equal. T he difference 
betw een the pa rtia l mol. free energy of C dS04 in H tO and in D sO 
is calc. J. W . S.

Electrode polarisation. Automatic control of potential of a work
ing electrode.—-See A., 1942, I , 157.

Efiect of surface-active agents on electro-organic reductions.
C. W. Proudfit and W . G. France (J. Physical Chem., 1942, 46, 42— 
51).—The effect of various types of w etting  agents on th e  reduction 
of th e  depolarisers COPhMe, CClj'NOj, pyrrole, o-CjHjMe-NO,, 
m- and />-tolualdehvde, and anisaldehyde is to  decrease the  curren t 
efficiency (C) of the process, the  g reatest lowering being observed

w ith those w etting  agents which are efficient foam producers. 
Changes in C w ith increase in concn. of w etting  agent conform  to 
th ree  types : (1) g radual reduction of C in the  case of moderately 
strong w etting  agents of the  anion-active ty p e ; (2) decrease in C 
followed by  a  rise in th e  case of strong w etting  agents of th e  anion- 
active ty p e ; (3) rapid decrease in C followed by const. C with 
strong w etting  agents of th e  cation-active type. The effects of 
anion-active and cation-active w etting  agents are respectively 
a ttr ib u te d  to  the ab ility  to  stabilise emulsions of org. liquids in aq. 
solutions, and the  sa tu ratio n  of th e  cathode surface by low' concns. 
of w etting  agen t which partially  excludes the  depolariser from the 
reducing zone of th e  cathode. C. R . H.

VIII.— REACTIONS.
Kinetics of the thermal decomposition of straight-chain paraffins.

R. E. Burk, L. Laskowski, and H . P . L ankelm a (J. Am er. Chem.
Soc., 1941, 63, 3248—3250).—The constancy of th e  calc, energies 
of activation  for the therm al decomp, of »-paraffins on th e  basis of 
scission of C-C bonds to  form  an olefine and  a  new hydrocarbon 
(A., 1931, 1131) is taken  to corroborate th e  m echanism . A simplified j 
chain m echanism  is considered b u t i t  p redicts a  ra te  of decomp. §> 
th e  experim ental ra te . W. R . A.

Reaction rates of oxidation of liquid acetaldehyde.— See B., 1942,
XI, 89.

Influence of hydroxyl ion concentration on the autoxidaticn of 
quinol. J. R . Green and G. F . I<. Branch ( / .  Amer. Chem. Soc.,
1941, 63, 3441— 3444).— The expression
- d ( 0 2)/d i =  A[02][CeH 4(0 H )2] [0 H ' ] 3' 2 (A., 1924, i, 281) for th e  ra te  
of au tox idation  of quinol has been confirmed and a  chain mechanism  
has been proposed for th e  reaction. W. R. A.

Surface phenomena in the recrystallisation of supercooled liquids 
in thin layers. HI. G. I -  M ischnevitsch and I. Brovko (Acta 
Physicochim. U .R .S .S ., 1940, 12, 444— 446; cf. A., 1940, I, 110).—
The curve of ra te  of form ation of nuclei in supercooled Betol (in a 
th in  film between glass plates) against tem p, usually  shows two max., 
b u t  afte r trea tm en t of the  plates w ith  H F  only one m ax. rem ains.

F. J . G.
Influence of low-frequency elastic vibrations on the crystallisation 

of a supercooled organic liquid. I. G. I.. M ischnevitsch and P. I. 
Dom brovski (A da  Physicochim. U .R .S .S ., 1940, 12, 437—443).—  
Low-frequency (sound) v ibrations dim inish bo th  th e  ra te  of form ation 
of nuclei and the  ra te  of th e ir  grow th in  th e  recrystallisation of 
undercooled Betol, and th e  effect persists for a  tim e afte r th e  sound 
is c u t off. F . J . G.

Thermal decomposition of acetone catalysed by iodine. G. M.
G antz and  W. D. W alters (J. Amer. Chem. Soc., 1941, 63, 3412— 
3419; cf. A., 1940, I, 261).— The homogeneous therm al decomp, 
of C.OMcj is catalysed by  I. The products have been analysed 
and from th e  analyses and th e  pressure increase i t  is concluded th a t  
the  overall reaction is COMe2 =  1-5CH., +  CO -f  0-5C. The 
decomp, is re tarded  b y  NO, C3H e, and C2H 4. The effect of adding 
M el was com parable to  th a t of I ; E tI  was less effective, and Pr^I had 
practically  no effect. A s the  pressure of I  is increased the  cataly tic  
efiect increases to  a m ax. and then decreases to  a  const, val. I 
catalyses the  decomp, of COMeEt, C O Et2, Ac2, dioxan, and te tra - 
hydrofuran. From  spectroscopic observations I disappears for a  
period during the  decomp. W. R . A.

Acid catalysis in relation to concentration and activity of hydrogen 
ions. M. D uboux [with R ochat, Favre, M atavulj, Jaccard , and de 
Souza] (Bull. Soc. vaud. Sci. nat., 1937, 59, 279—320 ; Chem. Zentr., 
1938, ii, 3908).—-The ra tes of inversion of sucrose (I) and decomp, 
of C H N j-C O .Et have been determ ined in  org. solvents a t  25° and 
75°, in presence of various org. acids and their salts. The val. 
of the  const, /in in k =  /¡n[H'] increases w ith the  concn. (c) of the  
catalysing acid, and reference m ust be m ade to  th e  relation betw een 
Ah and c if [H ‘] is to  be determ ined to  w ithin 1— 3%  by  m easure
m ent of k. A study  of th e  inversion of (I) a t  25°, in aq. HC1 or aq.
HC1 containing NaCl, N H 4C1, or MgCl2, shows th a t  the  relation  h — ,
k'nan  is followed w ith m oderate accuracy. A. J . E . W.

Acid-catalysed hydrolysis of ethyl esters of aliphatic acids. H . A.
Sm ith  and J . H. Steele (J. Amer. Chem. Soc., 1941, 63, 3466—  
3469).— The kinetics of acid-catalysed hydrolysis in 70%  COMe, 
has been investigated for E t  n- and  ¿so-butyrate, n- and  iso-hexoate, 
H-nonoate, /3-methylvalerate, and c_yciohexanecarboxylate. The 
effects of the  character of an  alkyl group arc sim ilar on th e  ra te  
of acid- and base-catalysed hydrolysis of esters of aliphatic  acids and 
on the ra te  of acid-catalysed esterification of th e  corresponding 
acids. W . R. A.

Base-catalysed decomposition of nitramide in aqueous solution.
L. K. J . Tong and A. R . Olson (J. Amer. Chem. Soc., 1941, 63, 
3406—-3411).— The ra te  coeffs. for the  decomp, of n itram ide in aq. 
solutions contain ing  th e  following ions have been m easured : O H ', 
O Ph', 2 : 4-dichloro-, 2 : 4-dinitro-, o-nitro-phenoxide, OBz', CN", 
and nitram ide. The curve of log sp. ra te  of catalysis-log  basic
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const, of cata ly st agrees w ith th a t  postulated by B ronsted and 
Pedersen (A., 1924, ii, 306). \V. R . A.

Effect ol solvent on some reaction rates. F. H . W estheim er and 
W. A. Jones ( / .  Amer. Chon. Soc., 1941, 63, 3283—3280).— The ra te  
of amine-catalysed dealdolisation (i) of diacetone alcohol, and the  
rates of uncatalysed (ii) and am ine-catalysed decarboxylation of 
CMCjAc-COjl-I have been m easured in H 20 - E t0 H  and H tO - 
dioxan. Since (i) and (ii) a re  independent of solvent the  rate- 
determining step cannot be the  decomp, of a  dipolar ion or o ther 
highly polar interm ediate. Possible m echanism s are discussed.

W. R. A.
Kinetics of the tervalent vanadium-oxygen reaction. J . B. R am 

sey, R. Sugim oto, and H. DeVorkin ( / .  Amer. Chem. Soc., 1941, 63, 
3480— 3486).—-The reaction between V '"  ions and 0 2 has been 
investigated alone and in the  presence of Cu"' and possible m echan
isms have been proposed. Crit. increm ents have been determ ined. 
The different ra te  vals. obtained for the  uncatalysed reaction are 
attributed to  variation  in th e  “ d u st particle  ” con ten t of different 
stock solutions of V " ' ions. The ra te  of th e  uncatalysed reaction 
is independent of sa lt concn. b u t th e  Cu-catalysed reaction has a  
positive sa lt effect a t  ionic streng ths from O'l to  1-0. A m echanism 
of the induced catalysis of th e  0 2- I '  reaction is suggested. 0 2, Cu, 
and I reac t w ith hydrolysed V111 a t  a  m easurable rate .

W. R. A.
Influence of halides on oxidation of ascorbic acid.— See A., 1942, 

III, 329.
Magnetism and catalysis. III. Chlorination of chloroform to 

carbon tetrachloride in presence of ferric chloride. S. S. B hatnagar, 
N. A. Yajnik, P. L. K apur, and A. S. B lia tnagar ( / .  Indian Chem. 
Soc., 1941, 18, 350— 358).— The chlorination of CHC13 is accelerated 
by H 20 ,  b u t th a t  of m oist CHCI3 is re tarded  by FeCl3, and x  f°r the 
mixture is <  calc, for add itiv ity , suggesting th a t  FcCl3 reacts w ith  
H 20  form ing Fe(O H ) 3 and  th a t  th is is the  inhibitor. F . J. G.

Magnetism and catalysis. IV. Catalysis of the reaction between 
ammonium oxalate and mercuric chloride by ferric ions. S. S.
B hatnagar, P . JL. K apur, A. S. B hatnagar, and B. Prakash  ( / .  
Indian Chem. Soc., 1941, 18, 371— 374).— D uring th e  photochem ical 
reaction betw een HgCl2 and (NH,),,CjO, in presence of FeCl3, \  
deviates slightly  from the  m ixture law, indicating  th e  form ation of an 
interm ediate com pound. F . J . G.

Magnetism and catalysis. V. Catalytic decomposition of potass
ium chlorate by cobaltosic oxide and ferromagnetio variety of ferric 
oxide. S. S. B hatnagar, P . L. K apur, A. S. B hatnagar, and M. A. 
Qayyum (J. Indian Chem. Soc., 1941, 18, 391—396; cf. A., 1940,
I, 261).— x  f°r th e  p roducts of decomp, of I<C103 catalysed by 
Co30 4 is <  x  ° f  the  sum  of th e  separate constituents, indicating th a t 
there is in term ediate form ation of Co20 3 th u s : 2KC10a +  12Co30 4 ->  
[2KC1 +  12Co30 4 +  3 0 2 ->  2KC1 +  I S C o .O J->  2KC1 +  12Co30 4 +  
30j. The spontaneous decomp. tem p, of KC103 w ith  m agnetic 
Fe20 3 is 330° compared w ith 350° for non-m agnetic Fe2Os, indicating 
th a t th e  form er is a  b e tte r catalyst. , F. R. G.

Catalytic decomposition of ammonia over iron synthetic ammonia 
catalysts. (Miss) K. S. Love and P. H. E m m ett (J . Amer. Chem. 
Soc., 1941, 63, 3297— 330S).— The decomp, of N H , over 3 Fe cata 
lysts has been studied. The kinetics of the  reaction over cata lyst 
931 (1-3% A12Oj, 1-59% K sO) differ m arkedly from those of the 
reaction over cata lysts 954 (10-2% A120 3) and 973 (0-15% Al2Os). 
The reaction over cata ly st 931 cc /> s h , m / / > h , "  ,s , w ith  an apparen t 
energy of activation  of 45,600 ¿ 2 0 0 0  g.-cal. The reaction kinetics 
over catalysts 954 and 973 are  sim ilar and the  ra tes oc p m  and 
l/p sn ,  for a considerable range of tem p. Possible explanations 
are advanced. W . R. A.

Vapour-phase partial oxidation of ethyl alcohol. L. R. Michels 
and D. B. Keyes (Ind. Eng. Chem., 1942, 34, 138— 146).—A quant, 
study  of the  vapour-phase oxidation of E tO H  and its  oxidation 
products has been made. Using a  platinised S i0 3 aerogel catalyst, 
conversion in to  MeCHO increases w ith  decrease in the  velocity (f) 
of E tO H  over the  catalyst, and th e  optim um  ratio  (r) of a ir to 
E tO H  increases w ith increase in v. High COs yields are obtained 
with high vals. of r. Dehydrogenation of E tO H  can account for 
only a small proportion of the  MeCHO formed during oxidation. 
H 20  and AcOH have only a  small effect on th e  oxidation. The 
varying effect of E tO H  and of H jO on the  oxidation of MeCHO 
a t different c a ta ly st tem p., and the  influence of ca ta ly st tem p, 
on th e  oxidation of AcOH and CO have sim ilarly been investigated. 
Experim ents w ith p lain  S i0 2 ca ta lysts have shown th a t th e  effect 
of P t  is to  increase the  conversion of E tO H  in to  MeCHO and C 0 2 
and to  decrease th e  conversion in to  AcOH, H 2, and CO. No general 
theory appears able to  explain the  complex m echanism s involved 
in the  oxidation. C. R . H .

Catalytic dehydrogenation and condensation of aliphatic alcohols.
II.— See A., 1942, II, 127.

Catalysts for the polymerisation of benzyl chloride. O. C. Derm er 
and E . Hooper (J . Amer. Chem. Soc., 1941, 63, 3525—3526).—The 
polym erisation of CH2PhCl is catalysed by A1C1S, SbCl5, BC13,

CdCl2, NbCls, FeClj, Ga, In (both added as m etal), MnCl,, MoClt , 
PdCl2, PtC l4, SnCl4, SnCl2, TaCl6, TiCl4, WC1„ uranyl acetate, and 
ZnClj, giving -therm oplastic resins in approx. theoretical yield. 
Small am ounts of polym eride were produced in presence of AuCl3, 
BaClj, CoCl2, CuCl2, l.aCl3, NiCl2, SeCI4, and TeCl2. No solid 
polymeride was formed w ith SbCl3, AsCl3, BiCl3, CaCl,, CcCl4, CrCI„ 
IC13, PbClj, MgCl2, HgCl2, PC13, PC1S, AgCl, SrCl2, S,CI„ TeCl4, 
T1C13, and ThCl,. W . R. A.

Applicability of palladium synthetic high polymer catalysts. L. D.
Ram pino and F. F . N ord (J . A titer. Chem. Socv 1941, 63, 3268).— 
The superiority  of th e  synthetic  Pd and P t  cata lysts (A., 1942. 
I, 150) has been shown in the  hydrogenation of benzil, m-CeH 4B r-N 0 2, 
chaulmoogric acid, cinnam aldehyde, furfuraldehyde, CHjC-COjH, 
and quinol. W . R . A.

Use of amalgamated aluminium as catalyst in the Friedel-Crafts 
reaction.— See A., 1942, I I , '136.

*

Influence of behaviour of thiophen on aromatisation catalysts.—
See B., 1942, I I ,  137.

Catalytic mullitisation of kaolinite by metallic oxides.—See B., 
1942, I, 195. 

Electrolytic production of ozone and anodic overvoltage. E .
Briner and A. Y alda (Ilelv. Chim. Acta., 1941, 24, 1328— 1346).— 
Yields of up to  11-6 g. of 0 3 per kw.-hr. m ay  be obtained by  th e  
electrolysis of H jS 0 4 of the  eutectic composition a t —40° to  —50°. 
T he yields increase w ith  increasing anodic overvoltage, and there is 
a  parallelism  betw een overvoltage and th e  po ten tial of an  0 2- 0 3 
electrode. F . J . G.

Perborate formation at a rotating anode. J. L. Culbertson and  
\V. C. Teach (Trans. Elcctrochem. Soc., 1942, 81, Preprint 4, 33—  
39).—The efficiency (a) of N a B 0 3 form ation a t  a  ro ta tin g  P t  anode 
increases to  a  m ax. and  then  dim inishes as the  ro ta tional speed ( V) 
increases. For a  given val. of V, a decreases continually  w ith 
duration  of the  reaction. The val. of V  a t  which m ax. a is a tta in ed  
in a given tim e in terval decreases as the  tim e in terval increases. 
The d a ta  are exam ined in th e  ligh t of existing theories. C. R . II.

Oxidation of cerous sulphate at a rotating anode. J. L. C ulbert
son and C. R utkow ski (Trans. Electrochem. Soc., 1942, 81, Preprint 
3, 27— 32).—The effect on th e  anodic oxidation of Ce2(S04)s of 
varying th e  speed of ro tation  of the  anode over the  range 0— 5100 
r.p .m . has been investigated. I f  o ther factors are kep t const., 
cu rren t efficiency (a) increases w ith  increase in  speed of ro tation  
according to  log (a — a,) oc log V, where a, is th e  curren t efficiency 
a t  a  sta tionary  electrode and V is the  linear velocity of the surface of 
th e  electrode.’ T his relation breaks down as a approaches 1, since 
V m ay increase w ithout lim it. Since th e  relation is of th e  sam e 
type  and  order of m agnitude as the  h ea t transfer coeff. for a  liquid 
film and since h eat transfer is diffusion-controlled, diffusion control 
of th e  electrolytic reaction is indicated. C. R . H .

Electrolysis of rare-earth acetates and separation of europium as 
amalgam from other rare earths. H. N. McCoy (J. Amer. Chem. 
Soc., 1941, 63, 3432— 3433).— By th e  electrolysis of aq. K  c itra te  
solutions of Eu, Yb, and  Sm ace ta tes betw een a  heavy P t  wire anode 
and  a Hg cathode am algam s are form ed. Am algam s are also 
form ed when aq. K  c itra te  solutions of Eu, Yb, and Sm ace ta tes are 
stirred  with K  am algam . O ther ra re  earths trea ted  sim ilarly  gave 
no am algam s. I t  is possible th a t  Eu and  Yb can  be separa ted  from 
accom panying rare  earth s by  th e ir am algam s, th e  E u am algam  
being form ed more readily  th an  th e  Yb am algam . W . R . A.

Electrolytic solution of sodium hypochlorite.— See A., 1942, I I I ,
280.

Effect of inorganic colloids on electrodeposition of nickel on copper.
— See B., 1942, I, 201.

Cathodic protection of aluminium equipment.— See B., 1942, I, 
204. 

Electrolytic preparation of ethyl glyoxylate.— See A., 1942, I f ,  130. 
Decomposition of hydrogen peroxide by sodium nitroprusside.

B. B. Lai (Proc. Ind ian  Acad. Sci., 1941, 14, A, 652—669).—T he 
decomp, of H ,0 2 by  N a 2Fe(CN)sNO (I) is negligibly slow in th e  dark , 
b u t if th e  m ixture is previously insolated then , in  th e  d ark , decom p, 
is au tocata ly tic . In presence of K 4Fe(CN), (II) decom p, is unimol. 
and  more rapid. E viden tly  th e  ca ta ly st form ed during insolation 
is changed in to  a  more reactive substance by  in teraction  w ith (II) 
and is k ep t a t a  const, concn. when (H) is in excess. If  fresh H 20 2 
is added in  th e  dark  to  th e  end products of th e  reaction an  au to 
cata ly tic  reaction takes place sim ilar to  th a t  observed w ith pre- 
insolated (I). The cata ly st is N a 2Fe(CN)5,H ,0  (III) which is 
reduced by  (II) to  N a 3Fe(CN)5,H 20  which is h ighly reactive tow ards 
H 20 2. The photochem ical after-effect is suppressed by  C N ' and  
N 0 2' which convert (III) in to  N a 4Fe(CN), and (I), respectively.

C. R . H .
Photosensitisation by solids. HL Photosensitised oxidation of 

ammonia in aqueous solution with colloidal titania as the photo- 
sensitiser. G. Gopalarao and C. I. V aradanam  (J. Ind ian  Chem. 
Soc., 1941, 18, 361— 370).—The ra te  of reaction in presence of



negatively charged T iO , sol is independent of [N H J and  is decreased 
by  addition  of coagulating electrolytes, indicating  th a t  th e  reaction 
occurs on th e  surface of th e  photosensitiser. The probable m echan
ism  is discussed. F . J . G.

Photographic factors influencing the concentration-calibration 
curve in quantitative methods of spectrochemical analysis. I. 
Photographic intensity ratios as an expression of intensity ratios of 
lines in a light source. II. Failure of the reciprocity law and 
intensity retardation of development effect. L. W . Strock (Spectro- 
chim . Acta, 1939, 1, 117— 122, 123— 130).— I. " Photographic in ten 
sity  (/) ratios ”  determ ined by com parison of th e  photographic 
effects of spectrum  lines differ from  tru e  I  ratios owing to  failure of 
th e  reciprocity  law. T he effects of such failure are considered w ith 
reference to  photographic density -log  (exposure) curves w ith  “ I  
scales ” (obtained w ith  const, exposure tim e an d  a stepped  filter) 
o r  "  tim e scales "  (obtained w ith  const. I  and  a  ro ta tin g  stepped  
sector). In  e ither case the  photographic I  ra tio  m u st be calibrated  
em pirically  against concn. in spectrographic analysis.

I I . T he effects of reciprocity  failure and  the  in ten sity  re ta rdation  
o f developm ent effect on concn.-calibration  curves are separately  
exam ined, and  a non-linear theoretical curve is ob tained  which 
resembles typ ical experim ental curves. In  spectrographic analysis 
const, developm ent conditions a re  essential, even when in ternal 
standards a re  used. A calibration  curve should be m ade for each 
emulsion. E m pirical calibration  curves should no t be ex trapo lated  
beyond experim ental points. A. J . E . W.

Photographic factors influencing the concentration-calibration 
curve in quantitative methods of spectrochemical analysis. I. 
Photographic intensity ratios as an expression of intensity ratios of 
lines in a light source. L. W . S trock (Spectrochim. Acta, 1940, 1, 
374).—A correction (cf. preceding abstract). J . W . S.

Number of quanta required to form the photographic latent image.
— See B., 1942, I I , 127, 175.

Distribution of the latent image in the silver bromide grain.—Sec
B „ 1942, I I , 175.

Photolysis of methyl bromide. A. Gordon and  H . A. T aylor (J. 
Amer. Chem. Soc., 1941, 03, 3435— 3441).— The photolysis of MeBr 
b y  2537 a. gives a  quan tum  yield, based on B r produced, of 4 x  10-3. 
T he principal products are  Br, C H „ and  CO and  th e  following 
m echanism  is suggested : MeBr +  hi»->M e +  B r; Me -f- M eB r->  
C H 4 +  C H ,B r; Me +  M eB r->  C ,H , +  B r; Me +  Br ->  MeBr. 
In  the  presence of NO a  complex reaction occurs an d  NOBr, N,, 
oxides of N , and CO are form ed. The q uan tum  yield on th e  basis of 
NO Br produced i s ~ l .  In  th e  presence of Ag th e  quan tum  yield, 
based on C H 4 produced, is ~ 1  and only CH4 and  CO are form ed. 
The difference of ~ 6  kg.-cal. in th e  energies of activation  for th e  
production  of CH4 and C ,H a accounts for th e  absence of C ,H ,. 
CO is form ed probably  by  reaction betw een C lI,B r and  SiO,. In 
crease of tem p, to  250 does no t a lte r qua litatively  the  above results.

\V. R . A.
Photochemical studies. XXXIH. Photochemical decomposition 

of acetone in the presence of an inert gas. J . J . Howland, jun ., 
a n d  W. A. Noyes, jun . ( / .  Amer. Chem. Soc., 1941, 63, 3404— 3400). 
— Addition of several hundred m m . of CO, to  COMe, produces a 
m arked increase in  th e  am ount of CO form ed b y  th e  photochem ical 
decom p, of COMe, a t  low intensities, b u t th e  effect a t  high intensities 
is the  production of less CO and  of m ore Ac,. CO appears to  be 
produced principally  b y  th e  hom ogeneous decom p, of MeCO ->  Me -f 
CO and  only very slightly  b y  a  p rim ary  process. P roduction of Ac, 
a t  low in tensities appears to  be largely a wall reaction. A t higher 
in tensities and higher pressure Ac, form ation become increasingly 
a homogeneous gas phase reaction. W . R . A.

Photolysis of keten in the presence of hydrogen and methane.
C. R osenblum  ( j .  Amer. Chem. Soc., 1941, 63, 3322— 3329).—The 
photodecom p, of keten  b y  ultra-vio let ligh t a t  ~ 4 5 °  is independent 
of th e  na ture  of subsequent reactions. This supports th e  view th a t 
CH , radicals are produced b y  th e  absorption of radiation . In  the  
presence of H , sa tu ra ted  com pounds are formed possibly b y  reaction 
betw een C H , and H , yielding Me and  H  a t  th e  sam e tim e as CH, 
combines to  give C ,H 4. S a tu rated  com pounds are also formed in 
th e  presence of CH4, owing, presum ably, to  th e  reaction between 
C H , and  CH4 yielding Me radicals. W . R . A.

Photochemical oxidation of chloral sensitised by bromine. J.
Stauff and H . J . Schum acher (7.. physikal. Chem., 1941, B, 48, 154— 
175).—The photochem ical oxidation of CCl,-CHO in th e  presence of 
B r has been investigated  a t  70— 90°. T he reaction is a chain 
reaction , which has a  q uan tum  yield of 8 mols. per hv a t  100 mm. 
to ta l pressure, and  for th e  absorption of ligh t a t  the  ra te  of 3-3 x  10”  
hv per c.c. per sec. T he products are COCl2, CO, HC1, BrCl, H ,0 ,  
a n d  probably a  sm all q u an tity  of CCl,-COBr. T he chain can "be
represented  by  12 equations. An expression is obtained for the
veloc ity  of form ation of COC1,. T he tem p, coeff. for a  tem p, 
in te rval of 10° is  1-30, giving an  activation  of energy of 6-5 kg.-cal.

A. J . M.
Photochemical studies of rancidity. Chlorophyll value in relation 

to autoxidation.— See B ., 1942, II , 112.

179 A., I.—ix, METHODS

Molecular rearrangement induced by ultrasonic waves. E. W.
B a rre tt and C. \V. P o rte r (J. Amer. Chem. Soc., 1941, 63, 3434— 
3435).—The ra te  of rearrangem ent of benzazide in  N H ,P h  has been 
s tudied  a t  16, 275, and 478 kc. per sec. w ith  power inputs from 
100— 250 w. The ra te  is independent of frequency bu t cc th e  energy 
of v ibration  (cf. A., 1938, I, 419). W . R. A.

IX.— METHODS OF PREPARATION.
Synthetic optical crystals. H . C. K rem ers {Ind. Eng. Chem., 

1941, 32, 1478— 1483).— The m odern m ethod of producing large 
syn the tic  LiF, NaCl, K B r, K I, and N a N 0 3 c rystals by  lowering the 
crucible contain ing  th e  m olten salt slowly th rough  tu b e  furnaces at 
suitable tem p , and  th e  m ethods of cu ttin g  th e  crystals to  produce 
prism s etc. are described. T he optical characteristics of the  crystals j 
are discussed. T he m ethods is particu larly  applicable to  L iF, which 
can be su b stitu ted  for C aF , in ultra-vio let spectroscopy.

J . W . S.
Hydrated lithium aluminium sulphate (lithium alum). H . A.

H oran and J .  J .  D uane (J. Amer. Chem. Soc., 1941, 63, 3533— 
3534).— Additional w ork on th e  system  Li2S 0 4~A l,(S04)3- H ,0  a t 
0° (A., 1939, I, 612) indicates the  existence of a  double salt, approx. 
L iA l(S0 4)„12H 20 .  W . R . A.

Dehydration of hydrated crystals by boiling non-aqueous liquids.
R . B. T rusler (Oil and Soap, 1941, 19, 1— 3).—M any h y dra ted  salts 
of org. or inorg. acids [e.g., N aaS 0 4,10H ,0 , Zn(OAc)2, N a silicates, 
borates, etc ., CaCl2] can be dehydrated  a t  <  air-drying tem p, by 
imm ersion in a  boiling, distilling, non-aq. liquid—sonic a t  relatively 
low tem p., e.g., w ith  CH,C1„ P r£ ,0  (E t ,0  is ineffective); others, e.g., 
K ,C ,0 4,H ,0 , are unaffected bv  C ,H 0 b u t dehydrated  by boiling 
PhM e. C uS0 4,5H20  loses 4 H ,0  in boiling PhMe, b u t requires 
te tra lin  to  remove the  rem aining H ,0 .  In  th e  experim ents detailed, 
a  B idw ell-Stirling or A.S.T.M. receiver was used, the  H sO driven off 
being m easured volum etrically. In  some cases residual salts con
tain ing  H , 0  of crystallisation corresponding w ith  unusual s ta tes  of 
hydration  could be obtained. In determ ining H .O  by  th e  d istil
lation m ethod in soaps containing h y dra ted  salts, th e  actu al degree 
of dehydration  of such salts which can be procured under the 
experim ental conditions m ust be taken  in to  account. T he m ethod 
can also be applied to  determ ine th e  original s ta te  of hydra tion  of 
norm ally h y dra ted  crystals which have been p a rtly  dried.

E. L.
4-Co-ordinated mercuric salts with diamines, and a new method 

of determining mercury. K. L. M andal (Current Sci., 1941, 10, 
522—523).— Bis-ethylenediam inc-m ercuric chloride, a  4-co-ordinated. 
H gn  halide, does no t exist in th e  pure  s ta te  in  th e  solid form. 
HgCl, and  H gB r, form  w hite m ono-com pounds w ith  equim ol. p ro
portions of (C H ,'N H ,), (I), which are  insol. T hey  dissolve in excess 
of (I) giving H ,0-so l. products, b u t  pure bis-ethylenediam ine- 
m ercuric halides cannot be obtained from them . W ashing with 
E tO H  or crystallising from H ,0  converts th em  in to  th e  insol. m ono
compounds. Bis-ethylenediamine-mercuric chloroplatinate (I) and 
bis-ethylenediamine-mercuric salts of oxyacids have been prepared. 
(II) is insol. in H ,0 , an d  is unaffected when k ep t over H ,S 0 4. This 
form s th e  basis of a  m ethod of determ ining Hg. Propylenediam ine 
can be used in place of (I). A. J .  M.

Two lower oxides of boron. R . C. R ay  and  P . C. Sinha (J.C .S., 
1941, 742— 744).—T he residue a fte r  repeated  ex traction  of M g,B, 
by  H ,0  reacts slowly w ith conc. aq . N H , in an  a tm . of H , to  yield 
compounds (NH 4),B ,(O H ), (I) and  (NTI4)2B 40 ,  (II) which are stable 
when d ry  a t  < 0 ° . N either com pound reacts w ith  dil. H ,S 0 4 and
(I) gives no pp t. w ith Ba, Ca, or Mg salts b u t (II) yields w hite cryst. 
p p ts. w ith  these salts. On heating  (I) yields N H , and H „  w hilst
(II) gives N H , only, th e  residues comprising th e  oxides B ,0 2 "(slightly 
brown) and  B 40 5 (colourless), respectively. B oth  oxides dissolve in 
H 20  to  give colourless solutions which on evaporation  yield th e  
acids H 4B s0 4 and  H 2B40 „  these on heating  in a  vac. giving th e  pure 
oxides. T he solutions are oxidised slowly in a ir and  also b y  K M n0 4 
to  H ,B 0 3. The compounds M g ,B ,0 4, B a .B .O ,, MgB4O s, and  BaB 40 ,  
have also been prepared by the  in teraction  of the  m etal hydroxides 
and  solutions of th e  acids in  a  vac. J .  W . S.

Hydration of aluminium sulphate.—Sec A., 1942, I, 145.
Formation of complex fluorides in anhydrous liquid hydrogen 

fluoride. I. Sodium fluoniobates. A. W. Laubengayer and C. G. 
Polzer (J. Amer. Chem. Soc., 1941, 63, 3264— 3266).—N a fiuo- 
niobates are  formed by  crystallisation from solutions in anhyd. H ,F , 
of X aF  and  N b F 6 in mol. ratios varying from 0-5 : 1 to  20: 1. A t 
1 : 1 ratios pure N a  hexafluoniobate, N a N bF ,, is fo rm ed ; a t  higher 
ratios N a heptafluoniobate, N a tN bF „  and  N aH F , are formed, b u t 
no N a3X b F s. N aX bF , has p-s 2-71 ± 0  01, is unstable in air, 
hydrolysed by H ,0 ,  reacts w ith H ,0 ,  and  is insol. in  C6H ,. W hen 
N , is passed" over it an d  th e  tem p, raised slowly (2° pe r min.) 
N aN b F , is stable up  to  480° bu t a t  >480° i t  decomposes w ithou t 
m elting in to  N aF  and  N b F s. N a ,N b F , has p25 3-47 ±0-01, poorly- 
formed, biaxial, monoclinic o r orthorhom bic crystals, unstable in 
air, rapid ly  hydrolysed by  H .O , insol. in  C ,H S. W hen hea ted  in

OF PREPARATION. 180



181 A., I.—x, ANALYSIS. 182

dry Ns it  m elted a t  530±10° and  th en  decomposed in to  N aF  and 
NbF5. W . R . A.

Composition and constitution of paramolybdates. P. R ay  and
S. K. S iddhanta  ( / .  Indian Client. Soc., 1041, 18, 397—400).—- 
Analysis, dehydration , and rehydration  of [Co(dgH)3]aMo7Oa4,9H aO; 
[Cu(dgH)2]3Mo70 2 „ H 20 ; [N i(dgH)j]2R aMo7Oa„4H aO (R =  N H 4 or 
Na; dg H  =  diguanide, C ,H 7N 5) support the  form ula 3R 20 ,7M o03, 
aq. for th e  param olybdates and [Mo7Oli]vi for the  ion. F . R . G.

Preparation of constant-boiling hydrochloric acid. Rate of 
approach to equilibrium. A. C. T itus and D. E . Sm ith (J. Amer. 
Chem. Soc., 1941, 63. 3200—3207).— From  m easurem ents of p for 
distillate fractions of HC1 it  is concluded (i) th a t  i t  is safe to  discard 
two th irds of the  distillate  and keep th e  rem aining one th ird , if the  
initial p is ~ 1 -1 0 , (ii) th a t  th e  equilibrium  p'2b a t  047 ram. is
1-0975, and (iii) th a t  equilibrium  is more slowly a tta in ed  sta rting  
with dil. acid (e.g., p 1-00). W . R. A.

Interaction of chloramine-7’ and hydrogen sulphide, phosphine, 
and arsine. J . R . Bendall, F . G. Mann, and D. Purdie (J.C .S., 1942, 
157—-103).— Aq. chloram ine-T  (I) and H 2S or N a2S a t room tem p, 
give ¿j-CjHjM e'SCVNHj (II), together w ith H 2S 0 4 or S, respec tive ly ; 
HjS added to  (I), w ith  K I-s ta rch  as in ternal indicator, however, 
affords S, due probably  to  quick oxidation of K I. Sulphites can be 
determined volum etrically by  (I), which converts them  a t room 
temp, in to  su lphates and (I I ) ; N aaSaOs ->  N a2S40 ,  +  (II), similarly. 
PH 3 (in excess) reacts more slowly w ith  (I), w hen H aP 0 3and H 3PÖ 3 
are formed, b u t no H 3P O ,; when (I) is in excess, however, there is 
slow oxidation to  H 3P 0 4. N a 2H P 0 3and excess of (I) a t  28-5° (24 hr.) 
do not reac t appreciably, b u t  addition  of 2 equivs. of AcOH, to pro
duce an equilibrium  w ith NaOAc and H aPO , causes complete 
oxidation in 1 hr. N aH aPO a and excess of (I) reac t slowly, through 
NaH2P 0 3, rap id ly  to  N aH aP 0 4. P H 3 is oxidised to  H 3P 0 4 through 
stages : (rapid) H 3PO a ->  (slow) U 3P 0 3 ->  (rapid) H aP 0 4. A sH a 
passed in to  (I) a t  28-5° affords H 3A s0 4 (90-5% afte r 1 hr.), probably 
through H 3AsOa, which is oxidised rapidly. A. T. P.

Behaviour of rhenium and of the complex thiocyanates of rhenium 
and molybdenum with toluene-3 : 4-dithiol. C. C. Miller (J.C .S., 
1941, 792).— Re (as R eO /) forms w ith  toluene-3 : 4-dithiol (" d i
thiol ’’) a  green complex sim ilar to  those produced by Mo and W, b u t 
unlike the  la tte r  its  form ation is favoured by th e  use of IIn-H C I. 
In presence of Bu“OAc all yield th e  complex in  IIn-H C I, b u t  on 
warming w ith KCNS th e  Re solution tu rn s red-brown. The com
plex Mo(OH)2(CNS) 3 on heating  w ith HC1 and dithiol yields the  
green dithiol complex b u t sim ilar trea tm en t of ReO(CNS ) 4 causes 
only a  deepening of the colour to  red-brown. J . W. S.

Action of chlorine on the hydroxides of iron and chromium in 
presence of iodine. R. K. Bahl and M. Lai (J. Ind ian  Chem. Soc.,
1941, 18, 359— 300).— FeIO s, l lH jO  and O aOa,2 / aO „ 2 2 //aO are  
formed by  the  action of Cl2 on aq. suspensions of X and Fe(O H ) 3 or 
Cr(OH)3. F . J. G.

X.— ANALYSIS.
Spectrochemical analysis by the stepped sector method. R. Breck- 

pot (Spectrochim. A d a ,  1939, 1, 137— 103).— A detailed description 
and theoretical discussion of th e  m ethod, which extends th e  range 
of application of the  Gerlach in ternal standard  m ethod, are given. 
The calibration curve of th e  photographic p late for each spectrum  
line is au tom atically  obtained, and frequent reference to  standard  
specimens is obviated. The m ethod is alm ost independent of p late 
or developm ent factors, and can be applied visually o r  photo
metrically. Devices are  described for th e  rapid calculation of results
from d a ta  derived from th e  spectrogram s. A. J .  E . W.

Spectrum-analytical determination of metals in microscopical 
preparations. W . Gerlach (Spectrochim. Acta, 1939, 1, 108— 172). 
—The cu t section is placed in a  cav ity  in th e  lower electrode of an 
in te rm itten t d.c. a rc ; specially purified C rods im pregnated w ith 
NaCl a re  employed. Typical spectrogram s showing th e  presence 
of heavy m etals in liver and gum  tissue sections are reproduced. 
The m ethod is capable of q uan t, application, and is ~ 1 0 0  tim es as
sensitive as high-frequency spark  m ethods. A. J . E . W.

Photographic factors influencing the concentration-calibration 
curve in quantitative methods of spectrochemical analysis.—See A.(
1942, X, 179.

Micro-analysis. G. H. W y a tt (Chem. and Ind ., 1942, 132— 134). 
— A brief review.

Polarographie method of analysis. I, ü .  O. H. Müller ¡J. Chem. 
Educ., 1941, 18, 65— 72, 111— 115).— I. A general review of electro- 
analy tical m ethods.

II . A pparatus and m anipulation in  polarographic analysis are 
described. L. S. T.

Titration of bromide and iodide ions with mercuric nitrate solution 
using diphenylcarbazide as indicator. H . R. McCIeary (Ind. Eng. 
Chem. [Anal.], 1942, 14, 31— 32).—T he solution is neutralised w ith 
NaOH (phenolphthalein), and sufficient 0-2n-H N 0 3 added so th a t 
the  final solution afte r titra tio n  contains th e  equiv. of 5 c.c. of

0-2N-acid. S c.c. of peroxide-free dioxan (I) are added followed by 
0-025N-Hg(N03)2 to  w ithin 2 or 3 c.c. of th e  end-point. A fter 
addition  of 15 drops of a  sa tu rated  95%  E tO H  solution of the  
indicator, the  titra tio n  is continued to  th e  end-point, canary-yellow 
to  blu<S-grey, which is sharp. The final vol. of solution should be 
0 5 ± 1 0  c.c. The ind icator b lank  is 0 07 c.c. of 0-025N-Hg(N03)a. 
F o r B r', R oberts’ m ethod for Cl' (A., 1930, 1351) is followed. 
Agreem ent w ith the corresponding Volhard m ethods is close. Per- 
oxide-free (I) is prepared by distillation from  Na, and preserved 
for -£ 2 weeks by  addition of 0-5 g. of quinol per 1. In  presence of
10— 15% of (I), H g l3 is pp td . in the  yellow form. The m ethod of 
D ubsky and T rtilek  (A., 1934, 744) gave erra tic  results. L. S. T .

New indicators for iodate-iodine monochloride Andrews analytical 
procedures. G. F . Sm ith and C. S. W ilcox (Ind . Enf;. Chem. [Anal.], 
1942, 14, 49— 53).— N aphthol-blue-black (I), B.C.I. No. 240, bril- 
liant-ponceaux 5R (II), B.C.I. No. 185, and am aran th  (III), B.C.I. 
No. 184, a re  no t destroyed by high [HC1] in presence of small am ounts 
of I or IC1, b u t are rapidly destroyed by a  trace of IO ,' under th e  
same conditions. No indicator correction is necessary, and a 
tendency to  fade as the  equivalence poin t is reached is counteracted 
by  delayed addition  of the  indicator. D eterm inations w ith these 
indicators follow th e  usual A ndrew s-Jam ieson procedure, except 
th a t  CC14 or CHC13 is no t required. D a ta  obtained by b o th  m ethods 
sho\v agreem ent in determ ining As111, S2Oa"  [(III) preferred as 
indicator], CNS', SO ," [(III) preferred], H .O , [(III) preferred], N aH 4 
[(II) and (III) preferred], and  N H P h-N H , [(II) preferred]. For Sb, 
the  new m ethod gives th e  same results as the  K B rO , m ethod (Bor
deaux) (A., 1941, I, 420) and the  potentiom etric  end-po in t; for Fe, 
it gives th e  sam e results as H eisig’s modification (A., 1928, 801) of 
Andrews' m ethod. In  th is determ ination , K IO , m ust be s tan d ard 
ised against Fe as low results are obtained if AsaOa is used as a  s ta n 
dard of reference. W ith  (III), the  new m ethod can be used for Fe 
in presence of org. m atter. In  the  determ ination  of 'XT, the  m ethod 
agrees w ith th e  A ndrew s-Jam ieson procedure and the  Ce(S04), 
potentiom etric  m ethod of W illard and Young (A., 1930, 312).

L. S. T.
Methods of determining fluorides [in water supplies].— See B., 

1942, I I I ,  93, 119. 
Determination of thiosulphate in presence of sulphite. R . P.

Donnelly (Chem. and Ind ., 1942, 114; cf. P ankhurst, A., 1942, 
I, 153).—The procedures of K urtenacker el al. (A., 1925, ii, 239) 
and B oot and W ard (B., 1935, 535) are recommended.

W. McC.
Colour reaction for sulphurous acid etc.—See A., 1942, I I ,  159.
Use of electrodeless annular discharge in a high-frequency magnetic 

field in spectrum-analytical detection of traces. E . Fenner (Spectro- 
chim. Acta, 1939, 1, 104— 107).— Electrodeless excitation  [by a 
solenoid surrounding th e  evacuated discharge tube, supplied w ith 
a.c. (A 0  m.) from an oscillator] perm its detection of traces of im purity  
in Se (e.g., 0-003% of Cd) which are undetected by  arc or spark 
m ethods. Traces of Se in o th er m aterials can be detected similarly. 
H g  in a ir is detected  a t  concns. too low to  give arc or spark  lines. 
A high-frequency spark  m ethod is proposed for poor conductors.

A. J . E . W .
Conductometric determination of ammonia. Application to nitro

gen distribution studies. R. H . Hendricks, M. D. Thomas, M. S tout, 
and B. Tolm an (Ind. Eng. Chem. [Anal.], 1942, 14, 23—20).— When 
sintered-glass bubblers and sufficient excess of H 3BO, are used, the  
absorption of N H 3 by  H ,B O , a fte r vac. distillation or volatilisation 
by aspiration  is satisfactory. BuOH m ust be used in  the  absorbent 
in  certain  cases. Change in conductance affords an accurate 
m easurem ent of th e  am ount of N H , absorbed. H 2S 0 4 is a  b e tte r 
absorben t th an  H ,B O , for N H ,, and gives a  larger change in con
ductance ; i t  m ay be more suitable, particu larly  in m icro-analyses. 
The m ethod has been applied to  N distribution  in p lan t m aterials, 
and to au tom atic  analysis of traces of N H , in a ir  (data given). A ppar
a tu s for absorption is described, and d a ta  cdnceming th e  stab ility  
of N H 4 borate, the  vac. distillation  of N H , a t  40— 50°, the relation 
betw een tem p, and alkaline reagent (MgO, NaOH , K,CO„ or 
N a 0 H -N a 2B 40 7) to  tim e of aspiration, and N distribu tion  in a 
seed-ball ex trac t are recorded and discussed. L. S. T.

Cheaper Nessler’s reagent by use of mercuric oxide. L. F . W icks 
(J. Lab. clin. M ed., 1941, 27, 118— 122).— R ed HgO is used instead 
of H g la t h u s : HgO +  4K I +  11,0 =  K ,H g I4 +  2KOH.

C. J. C. B.
Decomposition of Nessler’s solution. W . E . Jam es, F . A. Slesin- 

ski, and H . B. Pierce (J. Lab. clin. M ed., 1941, 27, 112).—COMea 
in th e  a ir m ay cause rapid  decomp, of Nessler’s solution.

C. J . C. B.
Determination of hydrazine. Rapid ferricyanide-cerimetric 

method. C. J. D ernbach [w ith J . P . Mehlig] (Ind . Eng. Chem. 
[Anal.], 1942, 14, 58— 00).—The N aH 4 is oxidised by  m eans of aq, 
N aO H -K ,Fe(G N )„ and th e  F e(C N ),""  produced titra te d  w ith
0-lN-Ce(S04)2. The procedure consists of adding N aH 4,H 2SO, to  an 
excess of K ,Fe(C N ),, m aking alkaline w ith NaOH , shaking for 0-5 
min., keeping for 2 m in., acidifying w ith HC1, diluting, and titra tin g  
w ith Ce(S04)a, which contains sufficient F e " ' to form  colloidal F e11*
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ferrocyanide during  the  titra tio n  and gives a green colour. This 
d isappears sharply  a t  th e  end-point. FeCl3 can be added to  provide 
F e “ - if necessary. The a m o u n t 'o f  K ,Fe(C N ), m ust be carefully 
controlled, and acid ity  during th e  final titra tio n  should be > 1 -8m. 
w ith respect to  HC1. R esults are reproducible to  < 0-1% , and the  
titra tio n  is sim pler th an  th a t  of th e  Jam ieson iodate m ethod.

L. S. T.
Spectrophotometrie determination ol phosphorus. T. D. Fontaine  

(Ind. Eng. Chem. [Anal.], 1942, 14, 77— 78).— The transm ittance-A  
curve for th e  blue colour obtained by the  reduction of M o04"  in 
presence of P 0 4'"  shows a  min. a t  820 mfi. An im proved micro
m ethod, based on earlier procedures and using SnCl, as reducing 
agent, is described. The [SnCl,] can be varied w ithou t affecting the 
in tensity  of th e  developed colour, acid ity  (H aS 0 4) can v a ry  between
1-7 and 2-In ., and th e  colour is stab le  for < 2 4  hr, L. S. T.

Acidimetric orthopliosphoric acid assay. J. A. Calam ari and R . 
H u b a ta  (Ind . Eng. Chem. [Anal.], 1942, 14, 55— 56).— H ,P 0 4 in 
reagent-grade acid, in alkali orthophosphates, in detergents, and in 
pharm aceutical preps, is determ ined by titra tio n  w ith  0-5n-HC1 
from the H aP 0 4' to  th e  H P 0 4"  end-point in  a  solution sa tu ra ted  w ith 
NaCl, using cresol-red and brom ophenol-blue indicators, respectively, 
and a  colour s tandard  for each of th e  tw o end-points. The pa  of the  
H jP O / and H P 0 4"  end-points in sa tu ra ted  NaCI are ~ 3 -1 5  and
7-65, respectively, a t  25°. Org. acids m ust be removed by charring, 
COa" b y  boiling w ith  HC1, S i0 3"  by  dehydration  (HC1), and m eta- 
and pyro-phosphates converted in to  orthophosphate by  boiling in 
presence of HC1. R esults given by th e  m ethod agree w ith those 
obtained potentiom etrically  or gravim etrically. L. S. T.

Colorimetric determination oi readily soluble phosphate in soils.—
See B., 1942, I I I ,  65.

Colorimetric micro-determination of arsenic after evolution as 
arsine. E. 33. Sandell (Ind. Eng. Chem. [Anal.], 1942, 14, 82— 83). 
— The AsH 3 is absorbed in  a  H 2S 0 4 solution of HgCl, containing 
K M n04, which oxidises th e  As111 in one step to  A s0 4'" .  This is 
determ ined by  adding an  excess of N H 4 m olybdate +  N 2H 4,H 2S 0 4, 
and heating  to  ob tain  Mo-blue. The procedure detailed is designed 
for 1— 15 ftg. of As, and a  determ ination  takes <~1 hr. to  make. 
A pparatus for the  absorption of A sH , is described, and te s t  d a ta  are 
recorded. 5— 10 fig. of As «can be determ ined w ith an accuracy of 
5%, and 1— 2 ftg . w ith  one of 10%. R esults tend to  be low. Small 
am ounts of Sb do no t interfere. Acid K M n 0 4 alone does no t 
absorb AsH 3 com pletely. C e(S04), a n d . K B rO s cannot replace 
K M n0 4 in th e  absorbent. A sH , is liberated  b y  th e  A.O.A.C. 
m ethod. L. S. T.

Micro-determination oi arsenic. E . Cahill and L. W alters (Ind. 
Eng. Chem. [Anal.], 1942, 14, 90— 91).— The A.O.A.C. m ethod is 
modified by  replacing co tton  wool by  glass beads soaked in Pb(OAc)„ 
and using cotton  th reads im pregnated w ith H gB r: b y  a  special 
m ethod instead of H a n fo rd -P ra tt strips of paper. For the deter
m ination of 1 ftg. of As, th read  in glass capillaries gives a  more 
sensitive, more const., and more definite sta in  th an  the  paper strips. 
The closer th e  th read  fits th e  capillary, th e  more const, is the 
stain. D a ta  obtained w ith 1 fig. of As are given. L , S. T.

Determination ol silicon in aluminium and its alloys.— See B.,
1942, I, 204.

Accurate analysis oi gaseous mixtures. C. H. Bam ford and R . R. 
Baldwin (J.C .S., 1942, 26— 29).— A pparatus in which confining 
liquids and absorbents a re  elim inated is described. D eterm inations, 
accurate  to  0-03%, depend on pressure m easurem ents a fte r  separ
a tion  of constituen ts (e.g., CO,) by  cooling or (e.g., hydrocarbons) by  
oxidation. F . J .  G.

Ruthenium dipyridyl, a new oxidimetric indicator. J. Steigm an, 
N. B irnbaum , and S. M. Edm onds (Ind . Eng. Chem. [Anal.], 1942, 
14, 30).—R u dipyridyl enters in to  a mobile reversible oxidation in 
which the  reduced bivalen t form is orange-red and th e  Oxidised 
te rva len t form green in conc. solution. A t dilutions com parable 
w ith those of indicator solutions, th e  corresponding colour change is 
from yellow to  colourless on oxidation. B oth  forms of th e  new 
indicator are stable tow ards acid, and do no t dissociate appreciably, 
even a t  100°. The oxidation po tential of the  indicator is close to 
th a t  of C e"" in S 0 4" solution, and th e  indicator cannot be used 
satisfactorily  w ith C e(S04)„  bu t the  end-point is sharp w ith  C e(N 03) 4 
in HN O,. The direct titra tio n  of N a 2C ,0 4 in 2m-HC104 a t  room 
tem p, w ith Ce(NO,)4, using two drops of 0-02M-indicator solution 
per 100 ml., is rapid, precise, and  accurate. Agreem ent to  < 0-1%  
was obtained between th is t itra tio n  and standard isation  by  m eans of 
FeSO, and Ce(SOt ) 2 (o-phenanthroline Fe 11 complex). L. S. T.

Qualitative analysis of the alkali metal group. M. E . H obbs (J. 
Chem. Educ., 1941, 18, 90—91).—P a r t  of th e  filtra te  from the  
(NH 4),CO, group is boiled w ith NaOH until N H , is expelled com
pletely, and then tested  for K* by means of AcOH and Na,Co(NOt),. 
The o ther portion is tested  for N a‘ by  addition  of AcOH and Zn (JO , 
aceta te  (I). H igh [K '] also gives a  ppt. w ith (I), and if K ' is present 
m ost of i t  is  first rem oved by addition of HC104. D etails of pro
cedure for semi-micro- and m acro-analyses are given. L. S. T.

Modified methods lor the determination of total alkali, sulphate, 
nitrate, and phosphate in highly coloured solutions ol high organic 
matter content. N. V. R . Iyengar (Proc. Ind ian  Acad. Sci., 1941, 
14, A, 636—642).—T he to ta l alkali, S 0 4" , N O ,', and P 0 4'"  in 
highly coloured effluents from industrial works can be determined 
afte r alm ost com pletely decolorising the 'liqu id  w ith H ,0 2 and 
boiling un til colourless. Before determ ining P 0 4" '  by Denigis' 
colorim etric m ethod, excess of H .O , m ust be decomposed by boiling 
w ith P 0 4" '-free  alkali. SO ," ancl N O ,' are oxidised, th u s adding to 
the  proportions of SO ," and N O ,' a lready present. C. R. H.

Spectrochemical analysis of alkali products.— See B„ 1942, I, 192. 
Base-exchange capacity determination in soils by means of a rapid 

colorimetric method.— See B., 1942, III, 65. 
Determination of calcium in lead alloys.— See B., 1942, I ,  202.
Determination ol radium by a photographic method. H . Meyer 

(Brit. J .  Radiol., 1942, 15, 85— 91).— In  th e  m ethod described three 
exposures, one w ith th e  prep, to  be m easured and tw o w ith a  standard 
prep., are m ade on the  same strip  of film. The standard  exposures 
should be ~ 1 0 %  higher and 1 0 %  lower th an  th a t  of the  measured 
prep., th u s giving a  linear relation betw een density  ana  exposure. 
The m ethod is com paratively unaffected by  external influences and 
errors due to  variations of emulsion and uneven developm ent of 
separate  films arc elim inated. Full details, calculation of results, 
corrections, and tes t d a ta  are  given. N. M. B.

Spectrum-analytical studies on magnesium content of blood in 
various diseases.— See A., 1942, III, 370. 

Determination of lead content of commercial ciders and vinegars 
by spectrographic methods.—See B „ 1942, I I I ,  105. 

Polarographic method lor determination oi lead and zinc in paints.
— Sec P ., 1942, I I ,  114.

Oxanilic acid thioamide as an analytical reagent. A. K. M ajum dar 
( / .  Indian Chem. Soc., 1941, 18, 415— 418).— NHPh-CO-CS-NH, can 
be used to  de tect Cu (1 in 75 X 10*), Co (1 in 4 x  10s), and Ni (1 in 
2 x  10°) in aq. solution. Cu, Co, and N i can be determ ined w ith an 
error > 0 -2 % . F. R. G.

Quinoline-8-carboxylic acid as an analytical reagent. I. A. K.
M ajum dar (J. Indian Chem. Soc., 1941, 18, 419—422).— Quinoline-
8 -carboxylic acid w ith a  neu tra l solution of 1 p a r t of Cu in 4 x  10s 
gives a  ligh t blue pp t. C u" in acid solution is determ ined as 
(C10H 6O,N),Cu w ith  an  error >0-05%  a t pa  7-0. A t lower pa  the 
error is b u t little  greater. Free AcOH prevents com plete pptn .

F\ R . G.
Determination of copper in country spirits.—-See B., 1942, I I I ,  78. 
Determination oi mercury.—See A., 1942, I, 180. 
Assay oi ointments of mercuric oxide, ammoniated mercury, and 

mercurous chloride.—See B., 1942, III, 112. 
Determination ol aluminium in metals and alloys by means of 

the mercury cathode.— See B., 1942, I, 204. 
Rapid determination oi aluminium in magnesium alloys by means 

Oi 8-hydroxyquinoline.—See B ., 1942, I, 204. 
Quantitative spectrum analysis oi hydronalium alloys.—See B., 

1942, I, 204.
Micro-analytical method lor the determination oi ferrous and ferric 

iron in minerals. J . D as-G upta (J. Ind ian  Chem. Soc., 1941, 18, 
375— 380).—The m ineral is dissolved in H F  -f HC1 in an  inert atm . 
and titra te d  first w ith  C e(S04) 2 and then  w ith TiCl„ using 
0-N H Ph 'C 9H 4-CO2H  acid and KCNS as indicators. F  J. G.

Determination of traces oi tin in malt beverages.—See B., 1942, 
III, 105. 

Determination oi antimony in lead-antimony alloys.— See B.,
1942, I, 202.

Volumetric determination oi bismuth as caffeine tetraiodobis- 
muthate. R. S. Beale and  G. C. Chandlee (Ind . Eng. Chem. [Anal.J, 
1942, 14, 43— 44).—The sam ple (~0-03 g. Bi) is dissolved in conc. 
H 2S 0 4, the  acid ity  regulated by  evaporation of th e  acid, dilution, 
and addition of NaOH , and th e  Bi pptd . by  means of caffeine 
sulphate solution followed by  aq. K I. The washed (BusO) pp t. is 
decomposed by boiling w ith  NaOH , acidified w ith HC1, and, afte r 
addition of KCN, titra te d  w ith aq. I<103 to  the  ICN end-point. 
The m ethod has been used w ith 1-2 mg. of Bi, and, w ith suitable 
modifications, for the  determ ination of Bi in presence of Hg'", Ca", 
Sr” , B a", N a \  K \  Mg", B e". Fe’" , U O ,", A1 , N i", Co". Zn", Mn", 
C r” \  M o04", A s'" , P b " , Cd", V O ,"" , S n "", Sn", S b " ', A sO ,'", and 
P 0 4" '.  Cu", A g \ and H g’ m ust be absent. D a ta  for determ in
ations in presence of m ost of these ions are given. L. S. T.

Qualitative semimicro-analysis with reference to Noyes and Bray’s 
system. Copper and tellurium group. C. C. Miller (J .C .S., 786— 
792; cf. A., 1941, I, 175).—W orking details are given of a  scheme 
for th e  detection and approx. determ ination  of 0-25— 50 mg. of 
Bi. Cd. or Cu, 0-25— 10 mg. of Mo. Re, Ir, Rh, or Te, and 0-25— 2 
mg. of P b  in m ixtures containing > 5 0  mg. of these m etals. The
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ppt. containing the m etals as sulphides is trea ted  w ith MCI and 
H ,0 ,, any d a rk  residue being ex tracted  w ith  aq u a  regia. A fter 
evaporation w ith NaCl, Se and Te are separated  as th e  elements, 
Te being confirmed w ith  Ca(H 2P 0 2)2. In  portions of the  filtrate  Cu 
is detected as Cu Zn H g th iocyanate, B i w ith CS(NH2)2, R h by 
reduction w ith SnCl2 and extraction  w ith Bu"OAc, I r  by  oxidation 
to the blue compound, R e and Mo as complex th iocyanates, Cd 
with cadion, and P b  w ith N a rhodizonate. J . W . S.

Spectro-analytical determination of niobium and tantalum in 
highly alloyed iron and steel samples.— See B., 1942, I, 201.

XI.— APPARATUS ETC.
Low temperature adiabatic calorimeter. Calibration of the plati

num resistance thermometers. D. M. Yost, C. S. Garner, D. W. 
Osborne, T. R . R ubin , and H. Russell, jun . (J. Arner. Chent. Soc., 
1911, 63, 3488— 3492).— C onstructional and operational features are 
given of (i) an ad iabatic  low-temp. calorim eter which requires only 
2 1. of liquid H 2 for a  com plete series of Cp m easurem ents from 14° 
to 90° K., (ii) a calorim eter for m easuring v.p. and heats of vaporis
ation. The calibration of P t  resistance therm om eters for the  range 
14° k. to  200° c. is described. W . R. A.

Electrically-heated funnel heater for small conical funnels. W . C.
Tobie ( / .  Chon. Educ., 1941, 18, 90—91). L. S. T.

Modifications in the Dumas micro-method for [determination of] 
nitrogen. Automatic apparatus for combustion micro-methods.— See
A., 1942, II , 183.

Infra-red as an analytical tool : dehydration of silicic acid derived 
from felspars. E. W. Koenig (Bull. Ainer. Ceram. Soc., 1941, 20, 
447—450).—T h e  complete recovery of th e  S i0 2 from  th e  acidified 
silicate alkali fusion was possible a fte r only one evaporation  if the 
surface of th e  solution was heated  by  a 260-w. infra-red lam p a t  a 
distance of 1-5 in. This m ethod is also m uch quicker. The effect 
may be due t o  th e  opacity  of q u artz  to  rad iation  of > 70 0 0  A .  

The m ethod is also recom mended for charring  filter-papers, cup- 
ferron, etc. J . A. S.

Infra-red spectrometer for industrial use.— See B., 1942, I, 179. 
Applications of wave-length turbidimetry in the infra-red. C. E.

B arnett (J. Physical Chein., 1942, 46, 09— 75).— O pacity caused by 
reflexion and scattering  of light by  suspensions of fine particles is 
discussed w ith special reference to earlier work of th e  au th o r (cf.
B., 1937, 809) and  of P fund (cf. A., 1934, 130). C. R. H .

Colour measurement. J .  W . P erry  (Nature, 1941, 148, 691— G92). 
—A discussion concerning standard isation  and th e  need for increased 
precision in  certain  colour m easurem ents. L. S. T.

Recording colour of opaque objects. M. E. S tansby  and  J . A. 
Dassow (Ind. Eng. Chem. [Anal.], 1942, 14, 13— 15).— Colours of 
opaque objects are com pared by  preparing photographic colour 
transparencies, and ob tain ing spectral d istribu tion  curves by  means 
of a  photo-electric spectrophotom eter. W henever possible, errors 
due to  variations in illum ination during exposure and in processing 
of the film are elim inated by tak in g  photographs of objects to  be 
compared on the  same negative. Application of the  m ethod is 
illustrated by  spectral d istribu tion  curves for fresh and for stored 
frozen salmon. L . S. T.

Nature and measurement of whiteness. J. G. Holm es (Proc. 
Physical Soc., 1942, 54, 81— 86).—The uniqueness of w hite is dis
cussed from the  visual and colorim etric poin ts of view. The 
sensitivity of the  eye to  departu res from w hite and th e  ex ten t of 
com pensation by visual mechanism  for changes in illum ination are 
considered. In s tru m e n ta l. m ethods of colorim etry for whiteness 
m easurem ent are briefly described. N. M. B.

New Bausch and Lomb refractometer.— See B., 1942, I I I ,  103.
Rapid processing of photographic plates for routine spectrographic 

analysis. H. B. V incent and R. A. Sawyer (Speclrochim. Acta, 1939, 
1, 131— 136).—T he ap p ara tu s described consists of a  mechanical 
ag ita to r for the  processing solutions, a  p late  w asher in which a  flat 
stream  of H 20  is projected across th e  emulsion, and an electric 
dryer. D etails are given of suitable developing, hardening, and 
fixing solutions. Processing of a  spectrogram  can be completed in 
> 5  min. A. J. E . W.

Line absorption and total absorption of copper resonance lines and 
determination of radiation temperature in the gas column of the 
copper arc. H . Schnautz (Spectrochim. Acta, 1939. 1, 173— 196).— 
A form of Cu arc which gives intense resonance lines w ithou t self
reversal is described ; the  em ergent lig h t beam  is passed through a 
hole in the  anode. The m ean tem p, of the  gas column in a  Cu arc 
a t  a tm . pressure, determ ined by com parison w ith  th e  positive 
c rater of a  C arc, is 5473±9-3c k . ;  th e  tem p, increases as the 
cathode is approached. The variation of the  in tensity  ra tio  of the  
3248 and 3274 a .  Cu lines w ith tem p, is exam ined, and explained 
qualitatively  in term s of sim ultaneous D oppler and dispersion

broadening of th e  lin e s ; th e  D oppler effect is particu larly  strong. 
The derived variation  of to ta l absorption  w ith concn. is anomalous.

A. J. E . W.
Dependence of intensity of arc resonance lines of an element on 

concentration. R. Mannkopff (Spectrochim. Acta, 1939, 1, 197— 
206).— A comparison of an ordinary  Cu arc w ith an  arc free from 
self-reversal (cf. preceding abstract) shows th a t  the  non-linear 
concn.-dependence of the  absorption of spectrum  lines is due to 
self-absorption in the  em itting  layer, and no t to  self-reversal in the  
arc envelope. The anom alous variation  of to ta l in tensity  is ascribed 
to  depletion of atom s w ithin th e  arc by ionic m igration effec ts; 
th e  in tensity-concn. curve for the  3130-3131 A . doublet of Re, in 
which such effects are negligible, is norm al. A. J .  E. W.

Dropping mercury electrode for lead analyses.—See A., 1942, I I I ,  
428.

Preparation of Weston standard cells. W . C. Vosburgh and P. F. 
D err (J. Chem. Educ., 1941, 18, 87— 89).— Directions for th e  prep, 
of these cells are given, and perform ance i i  described. L. S. T.

Glass electrode as a reference electrode in electrometric titrations.
L. L ykken and F. D. Tuem m ler (Ind. Eng. Chem. [Anal.], 1942, 
14, 67— 69).—The use of a  glass electrode as a  reference electrode 
is recom m ended for all redox and p p tn . titra tio n s  th a t  yield poten- 
tia l-vo l. curves w ith realisable inflexion points and th a t  can be 
carried ou t between 0° and 50°. Curves for typical titra tio n s  are 
reproduced, and th e  advantages of th e  glass over conventional 
reference electrodes discussed. L . S. T.

Sodium-hydrogen Geissler tube. F. M. Goyan (Ind. Eng. Chem. 
[Anal.], 1942, 14, 60—61).— D etails of construction  of a Geissler 
tube capable of em itting  a  strong N a D  line are given. The tube 
is m ade of Pyrex  glass, and is charged w ith  commercial m etallic 
Na and tan k  H*. U nder controlled conditions, th e  C and F  lines 
of H s and th e  D  line of N a are  em itted  sim ultaneously. T he tube 
operates efficiently as a  source of N a line over a  wide pressure 
range, and has a  long life. L. S. T.

Electronic relays. S. R edfem  (Ind. Eng. Chem. [Anal.], 1942, 
14, 64— 65).—The circuit described for use w ith a.c. has a  diode 
beam -power amplifier tu b e  w ith a  separate, independent, rectified 
grid-bias voltage. L. S. T.

Drift of selenium barrier-layer photo-cell. K. A. H oustoun (Phil. 
M ag., 1941, [vii], 31, 498— 506).—The cu rren t given by an  illum in
a ted  Se barrier-layer photo-cell decreases w ith tim e, and th e  cell 
slowly regains its  original sensitiv ity  in  darkness. The fatigue 
effect is m ore pronounced in  green th an  in red light. E xposure to  
ligh t of one colour reduces the  sensitivity  of th e  cell to  ligh t of 
o th er colours, e.g., when the  cell is exhausted for red i t  is also 
exhausted for green, irrespective of the colour of the  ligh t which 
produced th e  exhaustion. L. J . J.

Formula of the selenium barrier-layer photo-cell. R. A. H oustoun 
(Phil. Mag., 1942, [vii], 33, 226— 237).— The cell is connected to  a  
m icro-am m eter and resistance of com bined resistance R  and  exposed 
to  L  ft.-candles illum ination. The recorded curren t i  is then  a  
function of L  and R  and an  investigation of th e  form of th is function 
is reported. D ata  were obtained for th e  varia tion  of I  w ith  L  and  
R  w ith  5 cells of different origin. R esults confirm a  form ula deduced 
from consideration of th e  action of th e  cell, 1 // =  (k /E L)  4- R (i  +  
k /rL )/E , where r is th e  in ternal resistance and E  the  e.m.f. of the  
cell. The addition  of an  em pirical term  ac '^ >> to  th e  righ t-hand  
side of the equation  is necessary to  represent deviation from the  
stra ig h t line. The form ula is justified theoretically . N. M. B.

Induction accelerator generating 20 Me.v. D. W . K erst (Physical 
Rev., 1942, [ii], 62. 93—94).—The design follows th a t  of a 2-3-Me.v. 
accelerator (cf. A., 1941, I , 358), b u t by m eans of a  pulse of flux 
generated by  auxiliary coils th e  electrons are caused to  spiral 
outw ards to impinge on th e  W  in jector struc tu re  serving as a  
targ e t for th e  production of A'-rays and for th e  scattering  of prim ary  
electrons. N . M. ii.

184-in. cyclotron at Berkeley, California. M. L. O liphant (Nature, 
1941, 148, 717).— A brief description, w ith a  photograph, of th e  
ap p ara tu s designed to  give 100-Me.v. deuterons. L. S. T.

Discharge mechanism of fast Geiger-Miiller counters from the 
dead-time experiment. H . G. S tever (Physical Rev., 1942, [ii], 61, 
38—52).— A simple oscilloscopic m ethod is given for m easuring th e  
dead-tim e (an insensitive tim e of — 10 ~ 4 sec. between registration  
of a  count and recovery sufficient to  register ano ther count). A 
theory of th is dead-tim e, in good accord w ith experim ent, involves 
the  form ation of a  positive ion space-charge sheath  abou t the  wire 
of th e  counter, th is sheath  expanding to  the  cylinder. The dead
tim e experim ent shows th e  in ternal action of th e  counter, and also 
th a t  the  discharge spreads th roughout the  length of th e  counter 
b u t can be stopped by  a  small glass bead on the  wire. N. M. B.

Discharge characteristics of self-quenching counters. W . E.
R am sey and  E. L. H udspeth  (Physical Rev., 1942, [ii], 62, 95— 96; 
cf. A., 1941, I, 439).— M ontgom ery’s counter discharge m echanism  
for a  non-self-quenching gas m ixture (cf. A., 1940, I, 306) satis-
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iac to rily  explains th e  dependence of pulse size on coun ter w ire 
capacity  and  counter length for th e  case also of self-quenching gases. 
D a ta  and curves for th e  dependence are given and  th e  essential 
difference betw een the  tw o types of countcr is illustra ted  and 
discussed. N . M. B.

Directional properties of self-quenching counters. W . E. R am sey 
(Physical Rev., 1942, [ii], 62, 96— 9 7 ) S tever’s m ethod of pro
ducing directional properties by  m eans of glass beads on th e  counter 
w ire is discussed (cf. A., 1941, I, 349). In  a  self-quenching m ixture 
th e  en tire  ionisation process is confined to  th e  v icin ity  of th e  wire 
and  spreads along i t  from  a s ta rtin g  p o in t in itia ted  b y  th e  ionising 
ray . Hence, th e  discharge m ay  be confined to  any desired section 
of th e  counter by  any  procedure which interferes w ith th is  step-by- 
step  process of propagation. The procedure of reducing the  electric 
field a t  poin ts where i t  is desired to  in te rru p t th e  discharge, using 
a segm ented counter (cf. A., 1940, 1. 424), is described and dis
cussed. Partic les m ay th u s be counted and th e ir ionising capacity  
sim ultaneously m easured w ith in  th e  sam e counter. N. M. B.

Counter as a measuring instrument. W . K olhörster and E . W eber 
(.Physikal. Z ., 1941, 42, 13— ID).— Types of counter and auxiliary' 
ap p ara tu s  (amplifiers, boosters, counting  devices, and  coincidence 
m ixing circuits) suitable for reliable continuous recording of cosmic 
rays are reviewed and  discussed. A. J . E . W .

Helium-filled Geiger-Miiller counters. P. L. K apur, H . R. Sam a, 
and C haranjit (Current Sei., 1941, 10, 521— 522).—T he characte r
istics of counters filled w ith  m ixtures of H e w ith  th e  vapours of 
various alcohols a t  different pa rtia l pressures have been investigated. 
Curves for no. of counts against the  po ten tial of the  wire of the  
counter a re  given for H e m ixed w ith MeOH, E tO H , P rfO H , and 
E t 20 .  There is a t  first a  rap id  rise, followed b y  a p lateau, and 
then  a  fu rther rise. T he p lateau is longest for He-M eOH, where it 
extends over 400 v. H e -E tO H  is also good, b u t th e  threshold 
po ten tial is higher. The threshold po ten tial increases w ith increas
ing concn. of org. vapour. T his m ay be due to  the  fact th a t  the  
greater am ounts of org. vapour decrease th e  effective m ean free 
p a th  for ions b y  increasing th e ir  size considerably, by  condensation 
or form ation of clusters. T h is m akes i t  necessary to  use larger 
fields to  produce ionisation by  collision, and  th u s to  s ta r t  a  dis
charge. The threshold po tentials are lower for counters filled w ith 
H e-M cO H  th an  for those w ith A-M eOH. A. J . M.

Simpler weighing. G. W . H arris (J. Chem. Educ., 1941, 18, 81—  
82).— The single deflexion m ethod is recom mended. L. S. T.

Recording automatic balance. P . Ewald (Ind. Eng. Chem. 
[Anal.], 1942, 14, 66— 67).—The instrum ent described is suitable 
for investigations of rock phosphate sedim entation, dehydration, 
hygroscopicity, rapid corrosion, and  changes in p. L. S. T.

Tapless micro-burette with a stock bottle and its application to
old and new analytical methods. I .  L ü tg ert and E. Schröer (Z. 
physikal. Chem., 1941, B, 49, 257— 270).—The ap p ara tu s is de
scribed, and  its  use in th e  usual volum etric processes is outlined. 
T he %  errors in these processes are evaluated. T he m icro-burette 
gives results equal in  accuracy to  those ob tained  b y  m acro-m ethods.

A. J . M.
Automatic quadruple pipetting machine lor rapid and accurate 

delivery of measured small amounts of fluid. R. J. Lebowich, H . D. 
Gursky, C. F . Ackerbauer, and F . A. Opps (J. Lab. clin. M ed., 1941, 
27, 244— 247). C. J . C. B.

Attachment for pipettes ior precise transfer o! dangerous fluids.
W. R. Thompson (Ind. Eng. Chem. [Anal.], 1942, 14, 73).— The 
ap p ara tu s described and illustra ted  has been used for dangerous 
reagents, and  for precise work w ith bacterial and  virus suspensions.

L. S. T.
Du Pont type semi-micro-nitrometer. P . J. E lving and W . R. 

M cElroy (Ind. Eng. Chem. [Anal.], 1942, 14, 84— 88).— Construction 
and operation of two types of nitrom eter, one hand- and  the  o ther 
m otor-shaken, are described. Various inorg. and  org. nitrates, 
including those of cellulose, have been analysed b y  m eans of this 
apparatus, which can be applied w ith  economy of tim e an d  Hg to 
o th er determ inations for which th e  Lunge nitrom eter is used. P re 
cision and  accuracy are slightly  <  those obtainable on th e  m acro
scale. L . S. T.

Simple gas-testing appliance.— See B., 1942, I, 179.
Instrumental methods of chemical analysis. R . H . Müller (Ind. 

Eng. Chem. [Anal.], 1941, 13, 667— 754; cf. A., 1941, I, 59).—An 
illustra ted  review of instrum ental m ethods relating to  p, gas analysis, 
spectroscopic analysis, colorim etry, fluorescence, refractom etric 
m ethods of analysis, polarim etry," potentiom etric  and  conducto- 
m etric analyses, th e  polarograph, electrographic m ethods of analysis, 
t, radiom etric and  mass spectrographic m ethods. L . S. T.

Apparatus for photo-electric titrations. H . N. Alyea (J. Chem.
Educ., 1941, IS. 57). '  L. S. T.

Nomenclature of optical processes in colorimetric analyses. R.
H avem ann (Z. physikal. Chem., 1941, A, 188, 182— 190).— A dis-
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cussion on the  correct use of th e  term s " absolute colorimetry 
and "  spectrophotom etry ." F. J . G.

Dithizone method for determination of lead : mechanical shaker 
lor separatory funnels. L. R. Crisp and  S. H . W ebster (J. Lab. 
clin. M ed., 1941, 27, 269— 270). C. J . C. B.

Inexpensive specific gravity apparatus. H . I.. M otley ( / .  Lab. clin.
M ed., 1941, 26, 1959— 1961). C. J . C. B.

Tube for centrifuging 16 specimens in a 4-place centrifuge. E. E.
H olm es (J. Lab. clin. M ed., 1941, 27, 252— 253).— 7 10-mm. centri
fuge tubes are packed in to  each 50-c.c. brass cup supplied with the 
centrifuge. C. J . C. B.

Immersion still-head for low-pressure distillation of organic mix
tures. A. J . Bailey (Ind . Eng. Chem. [Anal.], 1942, 14, 71).—The 
still-head described has been used successfully w ith  mixtures 
characterised by  high b.p., viscous or ta r ry  consistency, and a 
m arked tendency  to  bum p, froth, or sp a tte r. Still-heads of this 
ty p e  fill th e  gap betw een vac. and  mol. d istillation. L. S. T.

Improved distilling column head. A. T u rk  and A. M atuszak (Ind. 
Eng. Chem. [Anal.], 1942, 14, 72).—-The colum n head described for 
to ta l reflux-variable take-off distillation has been used on —30 
colum ns of various types w ith com pounds boiling from 36° to  168°.

L. S. T.
Laboratory flowmeter with interchangeable precision-bore capil

laries. F. C. Croxton (Ind. Eng. Chem. [Anal.], 1942, 14, 69—70). 
—D etails of construction and  perform ance arc given. L. S. T.

Applications of determinants. A. Alison (Ind. Chem., 1941, 17, 
156— 101).— The application  of de term inants to  elim ination, solution 
of equations, and  nom ography is illustra ted , L . J . J.

XII.— LECTURE EXPERIMENTS AND HISTORICAL
Lecture experiments in general chemistry. VI. Liquefaction and 

fractionation of air. VII. Liquefaction and fractionation of natural 
gas. S. Morris and  A. J . W . Headlee (J. Chem. Educ., 1941, 18, 
79— 80). L. S. T.

John Mayow, 1641— 79. D. M cKie (Nature, 1941, 148, 728).— 
Evidence th a t  Mayow was bom  in Cornwall in  December, 1641, is 
presented. L. S .T .

John Mercer. H . R heinboldt (J. Chem. Educ., 1941, 18, 80).
L. S. T.

V. V. Markovnikov. H . M. Leicester (J. Chem. Educ., 1941, i 8 , 
53— 57). L. S. T.

XIII.— GEOCHEMISTRY.
Spectroscopic studies of base exchange materials.— See A., 1942, 

I, 124.
Experimental flow of rocks under conditions favouring «crystallis

ation. D. Griggs (Bull. Geol. Soc. Amer., 1940, 51, 1001— 1022; 
cf. A., 1939, I, 110).— Pressure alone changes th e  behaviour of rocks 
and sim ulates some ty p es of n a tu ra l deform ation, b u t i t  is in
adequate to  explain all n a tu ra l flow because of th e  large increase 
in  rock streng th  involved, its in ab ility  to  produce p lastic  behaviour 
in  quartz  (I), and th e  developm ent of too in tense m echanical tw in 
ning in  calcite aggregates. P relim inary experim ents a t  high pres
sure indicate th a t  tem p, alone produces u n im p o rtan t effects on the 
deform ation of rocks. Creep tests show th a t  th e  flow of Solenhofcn 
lim estone loaded to  1400 kg. per sq. cm. is so slow th a t  deform ation 
would be negligible in  >  10® years. W hen conditions are such th a t 
dissolution and  recrystallisation m ay  occur, th e  observed character
istics of rock flow are quite  different. A t high tem p, and  in presence 
of solutions, (I) appears to  show recrystallisation flow; th e  flow of 
m arble is also altered. Creep tests on Ohio alabaster, which shows 
little  deform ation when dry , ind icate  relatively rap id  flow in pres
ence of solutions. The ra te  of flow increases exponentially  with 
stress. The im p o rtan t role th a t  dissolution and  recrystallisation 
m ay p lay  in rock deform ation is emphasised. L. S. T.

Cosmical abundance of the elements.— See A., 19 4 2 ,1, 125.
Sedimentary basins of Ontario. Possible sources of oil and gas. 

A. E . Wilson, J . S. S tew art, and J .  F . Caley (Trans. Roy. Soc. 
Canada, 1941, [lii], 35, IV, 167— 185).— Inform ation concerning the  
num erous a ttem p ts  to  find oil and  gas is sum m arised, and related 
to  th e  Palaeozoic basins, as basins. T he D elaw are-O nondaga s tra ta  
of th e  O ntario  peninsula provide th e  g reatest oil-producing form ation 
in O ntario. D evonian rocks in th e  Hudson B ay area  have yielded 
no oil. Oil occurs in  small quan tities in  the  Guelph dolom ite and 
in th e  W hirlpool sandstone a t  th e  base of th e  Silurian; otherwise, 
i t  does no t occur in  th e  Silurian of Ontario. Gas is  produced in 
large quantities from the  Silurian rocks in th e  N iagara peninsula 
region. Commercial am ounts of oil a re  found in rocks of T renton 
age only in D over W est in th e  O ntario  peninsula. Gas occurs a t  
tw o levels in th e  Ordovician, in rocks of Gloucester and  T renton 
ages. Gas is reported from wells in  th e  black shales of Central and 
E astern  Ontario. No oil o r gas has been reported  from th e  Ordo
vician s tra ta  in  th e  Hudson B ay area. L . S. T.

A., I.—x ii, LECTURE EXPERIMENTS AND HISTORICAL, x m , GEOCHEMISTRY.
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