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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A ., I.—General, Physical, and Inorganic Chemistry
  [>  &

AUGUST, 1943. \ X'J

I.— SUB-ATOMICS.
Identification of orders and ghosts in grating spectra.— See A., 

1943, I. 186.
Spectrum of neutral tungsten, W I. O. L aporte  and  J. E . Mack 

(.Physical Rev., 1943, [ill, 63, 246— 297).— An analysis yields 300 
levels, and ten ta tiv e  g  vals. are given to  201 of these. Configurations 
and L  and S vals. are assigned to  65 levels, w ith  18 am biguities due 
to  a m ixing of eigenfunctions. All th e  low levels are believed to  be 
known. The ionisation  p o ten tia l is 7-94 +  0-1 v. A rectangular 
array  of th e  trans itions and full d a ta  for -—2250 classified lines are 
given. N. M. B.

Quenching of cadmium resonance radiation (3261 A .)  by hydro
carbons and other gases. E . W. R. Steacie and  D. J . L eR oy ( / .  
Chem. Physics, 1943, 11, 164— 171).—M easurem ents of quenching 
o f  th e  Cd resonance line 3261 a .  give th e  following quenching cross- 
sections : H 2 3-54, D 2 1-80, N H 3 t)-052, C2H 4 24-9, C3H 6 29 1, 
C H jlC H E t 35-2, (ICHMe), 30-6, C6H 6 28-4, C2H 2 22-0, cyclopropane
0-71, C2H 6, C3H 8, n- and  uo-C(H 10 ~ 0 -0 2  X 10~16 sq. cm. For th e  
2288 a . line th e  quenching cross-sections for C2H 4, H 2, and  C3H 8 are 
in  th e  ra tio  ~ 1  : 1 : 3. L . J . J .

Light of the night sky. C. T. E lvey  (Rev. M od. Physics, 1942, 14, 
140— 150).— T he general spectral featu res of th e  ligh t of th e  n igh t 
sky  are reviewed. The strongest lines are a t  5577-35, 6300, and 
6364 a . These are th e  only lines definitely assigned to  rad ia tion  
from  atom s. Investiga tions in th e  infra-red are difficult to  carry  
o u t and  m ore determ inations are needed. The chief lines found in 
th e  u ltra-v io le t are discussed. In  b o th  non-polar and polar auroras 
th e  forbidden tran sitio n s of th e  O a tom  are found. The N a  line is 
strong  in  th e  non-polar aurora, b u t is absen t from  th e  polar. P h o to 
m etric  observations a re  discussed. These observations on th e  
strong  lines in th e  red to  green p a r t  of th e  spectrum  give inform ation  
concerning th e  heigh t of th e  non-polar auroral layer, th e  nocturnal 
va ria tions of in tensity , and  th e  geographical d istrib u tio n  of th e  
in ten sity  of various radia tions. The d istrib u tio n  of ligh t in  th e  
auroral layer is n o t uniform . T he N a line in  auroral ligh t is very  
strong during  tw iligh t and  fades rap id ly  to  a  const, in ten sity  when 
the  in s tru m en t faces west, b u t th e  reverse is th e  case w hen facing 
east. M agnetic effects are discussed, and  th e  theoretical exp lan
ations of these  observations are considered. A. J . M.

Theory of particles of spin half and the Compton effect. H . J.
B habha and  D. Basu (Proc. Ind ian  Acad. Sci., 1942, 15, A, 105—  
117).— M athem atical. W . R. A.

Centrifugation of electrons. H . K larm ann  (Naturwiss., 1942, 30, 
424).-—Cu20 ,  Se, and  T iO a-p h en o l resin barrier-layer rectifiers 
ro ta ted  a t  450g  on  th e  circum ference of a m etallic disc showed no 
effect on th e  electron density  a t  th e  b o undary  of th e  sem i-conductor 
as indicated  b y  th e  characteris tic  lines. L. J .  J .

Energy loss by radiation of fast electrons in a Coulomb field. J . C.
Jaeger (Proc. Camb. Phil. Soc., 1943, 39, 127— 130).— An exact 
solution of th e  problem  of th e  energy loss b y  rad ia tion  of a  fast 
electron in  a Coulomb field is p resented , re la tiv istic  Coulomb wave- 
functions being used. E x cep t near th e  short-A lim it, th e  discrepancy 
betw een th e  cross-section deduced and  th a t  ob tained  b y  th e  B orn 
approxim ation  is n o t g reat. A. J . M.

Effect of high-frequency voltage on dielectric constant of space 
containing electrons. S. G hosh (Current Sci., 1943, 12, 53— 54).— 
Investiga tion  of th e  v a ria tio n  of therm ion ic  cu rren t of a  valve 
w ith  h igh-frequency voltage indicates th a t  there  is no dependence 
of dielectric const, on h igh-frequency voltage, b u t th e  effect observed 
is secondary in n a tu re . A. J . M.

Small-angle scattering of electrons by aluminium. B. C. Dees and
B. H am erm esh (Physical R ev., 1943, [ii], 63, 297— 303).— The 
angular d is trib u tio n  of sca ttering  of 46-4-e.kv. electrons by  A1 foil
1-3 X 10-5 cm. th ick  was investigated  in  th e  angular range 0— 10°. 
The vals. of th e  m ean p ro jected  sca tterin g  angle accord w ith  th eo ry  
(cf. G oudsm it, A., 1940, I, 336). The observed sca ttering  is m ainly  
of p lu ra l ty p e . N. M. B.

Proposed physico-chemical unit, g./Ar, to be called a “ Cannizzaro 
unit.”  U. Sborgi (Gazzetta, 1942, 72, 293— 297).— A rgum ents are 
p resen ted  for th e  adoption  of a  “  Cannizzaro u n i t ,"  1 g ./N  (g. =
l  8Q  „  u  ,  \

m ass or w t . ; N  =  Avogadro no.), so th a t  1 Cannizzaro (1-6606 X 
10- 2» g_) _  th e  w t. or m ass of th e  a tom  of an  ideal elem ent of which 
1 g.-atom  has th e  w t. or m ass of 1 g. A t. w ts. would th en  be ex
pressed in  Cannizzaro units. E . W . W .

Average H -H 2 repulsive potential from collision cross-section 
measurements. I. A m dur (J. Chem. Physics, 1943, 11, 157— 159).—  
A greem ent w ith  A m dur and  P earlm an ’s resu lts (A., 1940, I, 89) 
for elastic collision cross-sections betw een H  a t  200— 800 v . and  H 2 
a t  room  tem p, is given by  th e  repulsive p o ten tia l function  V(r) =  
[0-846e-24'9r’ +  0-211e-2'4(>ri‘] x  10-10 erg (r in A.). L. J. J.

Radioactive isotopes of mercury. G. F ried lander an d  C. S. W u
(Physical Rev., 1943, [ii], 63, 227— 234).— A detailed  account of 
resu lts previously reported  (cf. A., 1942, I, 128). N . M. B.

Nuclear energy levels in 66Fe from the decay of 56Mn and 56Co.
L. G. E llio tt and  M. D eutsch (Physical Rev., 1943, [ii], 63, 321—  
322).— A stu d y  of th e  photo-electrons produced in P b  b y  th e  y-rays 
from  “ M n confirm s y-rays of energy 0-845¿0-015 and  2-13 ¿0 -0 5  
Me.v., and  shows an  ad d itio n al y-ray of energy 1-81 ±0 -0 4  Me.v. 
A consisten t d isin tegration  scheme is p resented . 56Co em its y-rays 
of energies 0-845 — 0-015 (identical w ith  th a t  from  56Mn), 1-24 +  0 04, 
and  3-4+ 0-2  M e.v., and  o thers of lower abundance in  th e  range 
1 -5— 3 Me.v. T he m ax. positron  energy is 1-50+0-05 M e.v., and 
each p o sitron  is accom panied by  a 1-24- and  a 0-845-Me.v. y-ray in 
cascade. If  56F e  =  55-9572, th en  56Mn =  55-9612 and  66Co =
55-9621. The th resho ld  for a  (p, n) reaction  on 56F e should be
5-5 Me.v. N. M. B.

Nuclear energy levels. K. M. G uggenheim er (Proc. Roy. Soc.,
1942, A, 181, 169— 182).— T he form ula for th e  energy levels of th e  
rigid ro ta to r  has been applied  to  nuclei. T he existence of sim ple 
ra tio n a l re la tions betw een ex cita tion  levels of a  nucleus, p red ic ted  
by  th e  ro ta to r  form ula and  em pirically  know n in  som e heavy  
nuclei, has been confirm ed in  o th e r nuclei. The vals. of th e  nuclear 
rad ii deduced are in  conform ity  w ith  vals. found b y  o th e r m ethods.

G. D. P .
Strong coupling mesotron theory of nuclear forces. R. Serber 

and  S. M. Dancoff (Physical Rev., 1943, [ii], 63, 143— 161).— M athe
m atical. In  th e  th eo ry  developed, based on th e  assum ption  th a t  
in te rac tio n  betw een a nuclear partic le  and  th e  m esotron field is 
strong, th e  tw o typ es of m esotron field, charged scalar and  n eu tra l 
pseudoscalar, are considered. R esu lts for th e  la tte r , for large 
enough separation , are of th e  ty p e  ob tained  from  p ertu rb a tio n  
theory . A t closer approach th e  forces becom e ord inary  (non-spin- 
dependent). Spin-dependent forces ex tend ing  to  sm all separations 
and of sufficient s tren g th  to  account for th e  p roperties of th e  deu teron  
can n o t be ob tained . N . M. B.

Time distribution of cosmic rays. V. Sarabhai (Proc. In d ia n  
Acad. Sci., 1942, 15, A, 89— 104).— A rrival of cosmic rays on Geiger 
counter a rrangem ents follows a law  p red ictab le  from  com plete tim e 
random ness. T heir behaviour is sim ilar to  th a t  of rad ia tio n s from  
rad ioactive  sources. W . R . A.

Cloud-chamber and counter studies of cosmic rays underground.
V. C. W ilson and  D. J . H ughes (Physical Rev., 1943, [ii], 63, 161—  
171; cf. A., 1939, I, 175).— M easurem ents w ith  a  counter-con tro lled  
cloud cham ber and  tw o coun ter coincidence sets in  a  m ine a t  dep th s 
of 71, 141, 582, and  657 m. H 20-equiv . are easily in te rp re ted  if i t  is 
assum ed th a t  underground  th e  p rim ary  rays are m esotrons, and  th e  
soft ray s and  showers are electronic secondaries produced by  th e  
pen etra tin g  m esotrons. N . M. B.

Cosmic-ray stars at 10,000 feet. W . E. H azen (Physical Rev.,
1943, [ii], 63, 213— 214).— A prelim inary  survey  of 8500 pho tographs 
w ith  a  cylindrical cloud cham ber con tain ing  eight 0-7-cm. P b  p la tes  
separa ted  b y  2-5-cm. air spaces showed 58 stars, tw o orig ina ting  in 
th e  gas and  56 in  th e  P b  p lates. The no. of p en e tra tin g  partic les 
w as ~ 1 9,000. R esu lts are discussed w ith  reference to  availab le  
d a ta . N , M. B.

Nature of the primary particles responsible for cosmic-ray pheno
mena. W . F. G. Sw ann (Physical Rev., 1943, [ii], 63, 210— 211 ; 
cf. A., 1942, I, 36).—M athem atical. C onditions a re  satisfied b y  a 
p rim ary  particle  of p ro to n  m ass and  single electronic charge sp littin g  
in to  10 m esotrons. In ten s ity -ze n ith  angle considerations ind ica te  
th a t  th e re  m ay  be tw o  typ es of p rim aries : p ro to n s responsible

190



191 A., I.— ii, MOLECULAR STRUCTURE. 192

for th e  generation  of m esotrons a t  sea level and  a t  m edium  a ltitudes, 
and  heavier particles, possibly singly ionised He atom s, resu lting  
th ro u g h  th e ir  offspring electrons in  th e  special featu res of th e  broad 
in te n s ity -ze n ith  angle curves for high a ltitudes. N. M. B.

Atom-annihilation hypothesis as to the origin of the cosmic rays.
R. A. M illikan, H . V. Neher, and  W . H . P ickering [Physical Rev., 
1943, [ii], 63, 234— 245).— T ests over wide la titu d es  confirm  th e  
successive incidence of bands of rays due to  an n ih ila tion  of Si, O, 
N, C, and  H e atom s. T here is fu rth e r evidence for th e  t ra n s 
fo rm ation  of th e  com plete rest-m ass energy of an  a to m  in to  an
e lectron  p a ir (cf. A., 1942, I, 287). N. M. B.

Stability of principal periodic orbits in the theory of primary cosmic 
rays. J . L ifshitz  ( / .  M ath. Phys. M ass. In st. Tech., 1942, 21, 
284— 292).— M athem atical. N. M. B.

II.— MOLECULAR STRUCTURE.
Vibration-rotation energies of the linear X -Y -Z  type molecule.

A. H . Nielsen (J. Chem. Physics, 1943,11, 160— 163).— M athem atical. 
N ielsen’s m ethod  (A., 1942, I, 131) is used and  expressions fo r th e  
X Y , ty p e  mol. a re  derived from  th e  results. L. J . J .

Convergence lim it in C2 spectrum. L. Gero and  R. Schm id 
(N aturw iss., 1942, 30, 420).— T he convergence lim it of th e  C2 ’II  ->  
1II system  a t  35,900 cm .-1 above th e  lower 1II s ta te , reported  b y  
H erzberg and S u tto n  (A., 1940, I, 281), is a  spurious effect produced 
b y  extensive hom ogeneous p ertu rb a tio n s of th e  upper ‘II te rm  in th e  
h igher v ib ra tio n  sta tes, giving sm aller ro ta tio n a l and  v ib rational 
consts. L . J . J.

Thermal excitation of pure band-emission. A. G a tte rer (N atur
w iss., 1942, 30, 421).— A pure  band  spectrum  free from  a t. lines can 
be obtained b y  sa tu ra tin g  a  short C cylinder —5 m m . in  d iam eter 
w ith  a  te s t sa lt solution, drying, and  passing a  cu rren t of 200— 
300 a . The p o rtions of th e  flame produced m ost rem ote  from  th e  
C are th e  purest. V ery com plete b and  spectra  of all th e  ra re  earth  
elem ents, including Ho, E r, Tu, and Yb, have been obtained.

L  J. J .
Flame spectra in the photographic infra-red. A. G. G aydon (Proc. 

Roy. Soc., 1942, A, 181, 197— 209).— Spectra  of flames of H 2, CH4, 
and  CO burn ing  w ith  0 2 and  NO have been photographed  in th e  region 
6000 to  10,000 a . All flames in  which H aO is a  final p ro d u c t show 
a  system  of emission bands from  th e  red to  th e  fa r infra-red which 
are shown to  be due to  th e  v ib ra tio n -ro ta tio n  spectrum  of H aO. 
The to p  of a  flame of Oa burn ing  in H 2 is coloured red b y  th e  emission 
of these  bands. The s treng th  of these  bands in  th e  flame of m oist 
CO indicates th a t  th e  excitation  is a  resu lt of th e  com bustion process. 
In  th e  H 2-N O  flame new b and  stru c tu re  in  th e  infra-red  is assigned 
to  an  extension of th e  N H 3 a-band. The C H 4-N O  flame also shows 
th e  N H 3 a -band and  strong emission of th e  red  system  of CN.

G. D. P.
Infra-red and Raman spectra of polyatomic molecules. XIX. 

Acetaldehyde and tetradeuteroacetaldehyde. J . C. M orris (J. Chem. 
Physics, 1943, 11, 230— 235).— D a ta  betw een AA 3 /a. and  25 /x. are 
recorded and  analysed. Vais, a re  assigned to  6 fundam ental 
stretching, 5 bending, and  3 rocking frequencies, and  to  th e  restric ted  
in te rn a l ro ta tio n . T he b arrie r restric ting  in te rn al ro ta tio n  is calc, 
as ~ 2 1 0 0  g.-cal. L . J . J .

Ultra-violet absorption spectra of tagetone and related ketones.
T. G. H . Jones an d  F. N. L ahey  (Univ. Queensland Papers, Dept. 
Chem., 1942, 1, No. 22, 3 pp .).— W oodw ard’s rules (A., 1941, II , 
197; cf. E vans et al., A., 1942, I, 81) are extended to  com pounds 
con tain ing  CiC-CIC-CO. The second CIC in  ClC-CO-CiC has no effect. 
A bsorption  spectra  a re  recorded for tage tone  [m ax. a t  269 (e 20,000) 
and  344 m/x. (e 105)], cro tonylideneacetone (A^-w-heptadien- 
/?-one) [m ax. a t  273 (e 16,800) and  340 m/x. (e 123)], d'-ionone [max. 
a t  294 m/x. (e 24,500)], ¿-dim ethyl-Av-n-octen-8-one [max. a t 
280 m/x. (e 70) and  in  th e  fa r ultra-v io let], and  /J£-dim ethyl-»-octan-
S-one [m ax. a t  285-5 m/x. (e 60)]. R . S. C.

Spectrographic study of evodionol and its derivatives. F . N. L ahey 
(Univ. Queensland Papers, Dept. Chem., 1942, 1, No. 21, 7 pp .).— 
A bsorp tion  spec tra  are deta iled  for evodionol (I) and its  derivatives 
(cf. A., 1943, II , 241). T hey  confirm  conclusions of M orton et al. 
(A., 1940,1, 402) for th e  ro ttle rin  (II) series an d  su p p o rt th e  struc tu res 
suggested for these  substances. F igures below refer to  absorp tion  
m ax. in  E tO H . Su b stitu tio n  of COMe a t  C(6) of 5 : 7-dihydroxy- 
2 : 2-d im ethylchrom an (III) has th e  sam e effect as a t  C<8) : cf. th e  
C(8)-COMe derivative  of (III) ~ 3 4 5  (e 3250) and  293 m/x. (e 21,000). 
M ethy lation  of one, and  s till m ore of bo th , OH vicinal to  COMe 
depresses e and  slightly  displaces th e  m ax. to  shorte r A : cf. th e
5-Me (dihydroevodionol) (IV) ~ 3 3 3  (c 3750) and  288 m/x. (e 15,600),
7-Me ~ 3 3 2  (e 3400) and  292 m/x. (e 18,400), and  5 : 7-Me2 e ther 
(dihydrom ethylevodionol) (V) of (III) 273 m/x. (e 6700). R eplace
m en t of th e  chrom an by  a  1 : 2-benzpyran nucleus causes a new, very  
in tense  band  a t  —262 m/x. and slight displacem ent of o th er bands : 
e.g., (I) 350 (e 4000), ~ 2 9 4  (e 9000), and  262 m/x. (e 44,000) and  its  
Me e th e r (VI) ~ 3 0 6  (e 5100) and  256 m/x. (e 17,400); cf. (IV) and  (V).

R eplacem ent of COMe by CO-CHiCHPh g rea tly  a lte rs th e  ab so rp tio n  : 
e.g., th e  C H Ph: deriva tive  of (I) 389 (e 10,900), 312 (e 25, )•
an d  281 m/x. (e 24,200), of (IV) ~ 3 8 6  (e 8750) and  333 m/x (e 2L4W J, 
of (VI) 362 (c 4000) and 290 m/x. (e 27,000), and  of (V) 292 m/x. 
(e 10,700). Fusion of a chrom an and  p y ran  ring  has lit t le  e n e c t . 
e.g., 5-m ethoxy-8 : 8-d im ethy l-l : 2-pyrano[3 : 2-g]flavanone 345 
(e 4000), 290 (weak) (e 11,500), and  261 m/x. (e 37,000), an d  its 
6 : 7-H 2-derivative 341 (e 3000) and  288 m/x. (e 18,500). T he data  
of M orton et al. (loc. cit.) for (II) were p ro bab ly  for a so lu tion  in 
h exane ; in  hexane a  new  m ax. is found a t  400 m/x. ; in  E tO H  this 
is located  a t  415 m/x. (e 17,600) and  th e  m ax. a t  294 an d  350 m/x. 
are replaced by  one a t  300 m/x. (e 38,400). A bsorp tion  in th e  (I) 
series is th e  sam e in hexane as in E tO H . R- S. C.

a/3-Unsaturated amino-ketones. IX. Colour and constitution.—
See A., 1943, I I ,  232.

Absorption and resonance in dyes. L. G. S. B rooker (Rev. Mod. 
Physics, 1942, 14, 275— 293).— G eneral views on th e  re la tion  of 
colour to  chem ical co n stitu tio n  are  first reviewed. T he vinylene 
shift, an d  th e  re la tio n  betw een i t  and  degeneracy of th e  extrem e 
resonance s tru c tu res, are discussed from  com parison of absorption 
curves of th e  cyanines and  th e  corresponding anhydro-bases. The 
dev ia tion  in th e  absorp tion  m ax. of unsym m etrical cyanines, its 
v a ria tion  w ith  chain  length , and its  re la tionsh ip  to  th e  vinylene 
sh ift are considered. Since th e  dev ia tion  depends on th e  relative 
basic stren g th s of th e  tw o term in a l groups i t  is possible to  arrange 
heterocyclic nuclei in  order of b asic ity  from  m easurem ents of the 
deviation . T he dev ia tions of unsym m etrical carbocyanines are also 
considered. T he presence of a  C6H 6 ring in  th e  con jugated  chain 
causes suppression of degeneracy, and  an o th er m ethod  of obtaining 
th e  re la tive  basic powers of heterocyclic nuclei is based on th is  fact. 
T he resu lts  of th e  tw o  m ethods show good agreem ent. T he basic 
pow er of nuclei is largely due to  ad d itio n al resonance stabilisation . 
D yes m ay  be classified according to  th e  degeneracy of th e  extrem e 
resonance stru c tu res. R easons w hy  sym m etrical cyanines derived 
from  different heterocyclic nuclei absorb  a t  d ifferent AA, even when 
th e  leng th  of chain  is th e  sam e, a re  advanced. A dditional double 
bond stab ilisa tion  is a  fac to r w hich co n tribu tes to  th e  s tab ility  of 
d ipolar stru c tu re s  in  dyes. A. J .  M.

Effects o£ environment and aggregation on the absorption spectra of 
dyes. S. E . Sheppard  (Rev. M od. Physics, 1942, 14, 303— 340).—  
The effect of th e  so lvent on th e  absorp tion  spectra  of m erocyanine 
and  1 : 4-d iam inoanthraqu inone is discussed w ith  regard  to  th e  
po lar n a tu re  of th e  so lven t and  its  acid ity  or basicity . B o th  non
po lar and  po lar solvents displace Am.-, to  longer AA. Ionised cyanines 
are also considered. T he aggregation of dyes in aq. so lu tion  is d is
cussed ; i t  has been found th a t  exam ination  of abso rp tion  curves 
does no t reveal th e  degree of association. E lectrochem ical m ethods 
give th e  average order of association. T he n a tu re  of th e  aggregate 
in  H 20  is discussed. Steric h indrance supports th e  dim érisation  
th eo ry  to  some ex ten t. I t  is p robable th a t  a  H 20  mol. partic ip a tes  
in th e  s tru c tu re  of th e  aggregate, possibly being cen tra lly  co-ordin
a ted  betw een tw o cyanine cations. I t  is considered th a t  dim eride 
fo rm ation  accounts for th e  spec tra l devia tions. T he ph thalocyanines 
show sim ilar behaviour. T he adsorp tion  of acid dyes to  Ag halides 
is considered, w ith  reference to  op tical sensitisation . T here appears 
to  be a  resonance stab ilisa tion  of th e  adsorbed dye a s  com pared w ith  
th e  dissolved dye mol. In  an  adsorbed m onolayer dim érisation  
p robab ly  occurs. The existence of m esophases is discussed. H e tero 
polym erisation  in th e  m esophase and  th e  h e a t of m esophase form 
ation  are considered. T he spec tra  of crystallising  dyes and  of liquid 
dyes are d ea lt w ith. A. J .  M.

Colour and constitution of polymethine dyes. K . F . H erzfeld  and
A. L. Sklar (Rev. Mod. Physics, 1942, 14, 294— 302).— Theoretical. 
T he connexion betw een colour and  co n stitu tio n  of po lym eth ine dyes 
is discussed on th e  basis of th e  H e itle r-L o n d o n -S la te r-P au lin g  
valency bond m ethod. B o th  sym m etrical and  unsym m etrical ions 
are considered. A. J . M.

Absorption spectra of carotenoids.— See A., 1943, I I I ,  517.
Quantum yield of diacetyl fluorescence. G. M. A lm y an d  P . R. 

G illette (J. Chem. Physics, 1943, 11, 188— 195).— A q u an tu m  yield 
of 0 1 4 5  J  0-03, which is independent of pressure, has been found 
w ith  exciting AA 4047 an d  4358 a . A 3650 a .  gives a  q u a n tu m  yield 
vary ing  w ith  pressure from  0 a t  zero pressure to  nearly  th e  above val. 
a t  5 cm. The pressure effect is ascribed to  predissociation a t  a  level 
betw een those reached in  excita tion  by  A 3650 an d  A 4047 a .

L. J. J.
Raman effect. CXI. Saturated heterocyclic compounds.

K. W. F. K ohlrausch and  A. W. R eitz (Z. physikal. Chem., 1940,
B, 45, 249— 271).— R am an spectra  are given for (CH2S)3, pyrrolid ine, 
N -m ethyl-, -ethyl-, and  -phenyl-pyrrolidine, (CH2)2N H , [C H 2]sO, 
an d  [CH2]40 .  P o larisation  d a ta  are also given for th e  la s t four 
com pounds. Sym m etry  classes and th e  influences of bonding  on 
characteris tic  v ib ra tio n  vv are discussed. W . R . A.

Raman spectrum and molecular vibrations of nitric and m ono- 
deuteronitric acids. O. R edlich find L. E . N ielsen ( / .  Am er. Chem. 
Soc., 1943, 65, 654— 660).— D N O a was p repared  b y  add ing  D 2Q to
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N jO j and  has p:i 1-5228, 1-3909 (U N O , 1-3920, R am an spectra
of H N O , and  D N O , are given and  com pared. All nine fundam ental 
n  were found in  both, spec tra  and  are in  accord with th e  isotopic 
p ro duct ru le  form ula applied  to  a  p lane configuration of svmmetrv 
C ,  ‘ W . R . A.

Raman spectra of hydrocarbons, n .  S-Methyl-A--heptene and 
;-methyl-A--heptene. F. F . Cleveland (J . Chem. Physics. 1943, 11, 
¿AT— 230; c t  A_, 1943, I. 116 .— R am an  frequencies intensities, 
and depolarisation  factors a re  recorded. L . J .  J .

R am ar effect and hydrogen bonds. V ill. Solutions of eoumarin
in mineral acids. G. V . L . N . M n rty  an d  T. R. Seshadri (Proc. 
India* Acad. Sci.. 1943, 17, A 55— 57).— Solutions of coum arin  in 
m ineral acids give th e  R am an  CIO frequency a t  lower wave n o . ; 
th is is a ttr ib u te d  to  fo rm ation  of com plexes b y  m eans of H  bonds.

W . R . A.
Molar polarisations in extremely dilute solutions. R . D avis, H . S.

Bridge, an d  W . J .  Svirbely (J . A m er. Chem. Soc , 1943, 65, 857— 
862'.—D ipole m om ents of 8 org. com pounds have  been determ ined 
in  C ,H 4 o r dioxan. A bnorm al behav iour of P ,  A’,  curves in  v e ry  dil. 
solutions is due to  experim ental errors, th e  n a tu re  of th e  abnorm ality  
depending on th e  sign of e rro r in  P x. W . R . A.

Dielectric dispersion and absorption of water and organic liquids.
W . P . Connor an d  C. P  S m yth  J .  A m er. Chem. Soc., 1943, 65, 382—  
389 .— D ielectric const, and  absorp tion  of FL,0 (0— 100: j and  16 org. 
liquids (25' were m easured using A 9 7 2  cm. ij of th e  org. liquids are 
given. T he re laxation  tim e of th e  mol. was calc, from  th e  absorption  
and used to  calculate AG, AH , and  AS of ac tiv a tio n  of ro ta tio n  of 
H ,0  on th e  abs. reac tion  ra te  theory . T he vals. ob tained  are  com
parab le  w ith  those ra le , from  viscous io w . P o larisa tion  of H ,0  
is due to  moL orientation , n o t to  p ro to n  transfer. R elaxation  tim es 
of org. mols. increase w ith  size and  dev ia tion  from  spherical form, 
an d  are re la ted  to  viscous flow of th e  liquid- TV. R . A.

Influence of hindered molecular rotation on dielectric constants of 
water, alcohols, and other polar liquids. G. O ster and  J .  G. K irk
wood (J . Chem. Physics. 1943, 11, 175— 178).— T h e  a u th o rs ’ general 
th eo ry  of dielectric po larisa tion  of po lar liquids (A., 1940, I .  10) 
is applied to  FLO and a liphatic  alcohols. A  funcrion  (g), which 
m easures th e  orien tational correlation betw een neighbours in  a  liquid, 
is derived from  quasi-rigid co-ordination  models. Vals. calc, from  
th e  th eo rv  fo r e of H ,0  agree w ith  observed vals. a t  25; an d  differ 
b y - 1 3 %  a t  83’. "With alcohols agreem ent is less close. Vals. are 
calr. fo r g for a no. of o th e r po lar liq u id s; g is re la ted  to  therm o
dynam ic ab n o rm ality . L . J .  J .

Dipole moment and molecular structure. V. Dipole moments of 
derivatives of ethylene glycol and glycerides. S. D. Gokhale, N . L. 
P h aln ikar, and  S. D . B haw e (J . U ni:. Bom bay, 1943, 11, A, P a r t  5,
56— 62,.— Dipole m om ents in  C ,H , solu tion  are recorded for 
O H - f C ,- O M e  (2-20), OH-[CHL !-O E t (2-22 , O H -[C H ,j!-OAc 
2 34 , C H jO A c ,  2-32 O A c iC iC jO M e  2-13 , OAc-CCH^.-OEt 
2 25 C uH jr-C O -O -tC H /j-O M e (2-08), C ^H ^-C O -O tC IE V O M e 

(2-02 , C ,jH ^ -C C H X C H J,-O E t (2-13 . (C uH ^-C O O -C H *', (2-30 , 
(C1TH 1B-O X > C H ji j  (2-26), m onostearin  (3-04), m onom yristm  (2-99), 
(CH j-CO jEtij (2-38 D.). T he resu lts are in  accordance w ith  th e  
views of C larkson and  M alkin (A_, 1934, 720) on  th e  s tru c tu re  of 
th e  triglycerides. F . R . G.

Electric moments of v-substituted phenols and anisoles. L H alo
gen derivatives. TV. F . A nzilotti and  B. C. C urran  (J .  A m er. Chem. 
: : :  1 >45 6-5 ' ‘ — i l l  — : :  _ : ; r  - : h l : r : -  a n i
-brom o-anisole and  fo ro -C ,H tCl-OEt in C ,H , suggest th a t  th e  double
bond ch aracte r of th e  rm g-to-O  bond is sufficient to  lock these  mols. 
in  a  iraiis-configuration. I n  C O , th e  vals. of /i fo r o-fluoro-, -chloro-. 
and  -brom o-phenol show th a t  85— 90%  of th e  mols. have th e  OH 
in th e  c is-poation , owing to  intram oL  H  bonding. Vals. of n  for 
dioxan solutions a re  >  th ose  for C ,H , o r  CC1,, and  i t  is suggested 
th a t  d ioxan  form s H  bonds w ith  irans-m ols. and  upsets th e  cis— 
trans equilibrium . The order of b o n d  streng ths in th e  phenols is 
H  -F >  H  O  >  H  -Br. W . R . A.

Quantisation of molecules, inter- and intra-molecular forces. U.
Fajans and  T. Berlin Physical Rev., 1943, pi], 63 309— 312, 399 ; cf.
A., 1943, I ,  81 '.— The q u an tisa tio n  of th e  electrons of th e  a t. cores 
and  of th e  valency  electrons is distinguished. T he la t te r  can  be 
quantised  w ith  respect to  th e  field of b o th  cores (shared electrons) 
and to  th e  field of single cores (unshared electrons). Consequences 
are discussed. N M. B.

Donor-aeeeptor bonding. I. Etherates of boron trifluoride.
A TV. L aubengayer a n d  G. R . F in lay  (J . A m er. Chem. Soc., 1943,
65 8-84— 889 .— D onor-accep to r bonding in  M e.O .B F, (I),
E t.O ,B F , IT , an d  M eO E t,B F , h a s been exam ined. MoL vols. are 
<  th e  com bined mol. vols. o f th e  e th e r an d  B F ,. S a tu ra ted  v p. 
of th e  th ree  e th e rates h av e  been m easured. H eats  of fo rm ation  
of IT an d  IT , and  heats of d issolu tion  of B F , an d  II) in  H ,0 .  
an d  of B F , an d  II) in  E t ,0 ,  have  been  determ ined  calori- 
m etrica ily . T he h e a t  of dissociation of (I) has been determ ined  
from  v .d . m easurem ents. Cryoscopic mol w t. determ inations in 
C ,H , ind ica te  th a t  th e  substances are m onom eric in  solution. Dipole

H 2 (A., I.)

m om ent m easurem ents in  C ,H , show th a t  th e  bond  m om ent of 
B —O  is sm all. TV. R . A.

a  Stereochemistry of co-ordination number eight. L. E . M archi, 
TV. C. Fem elm s, a n d  J. P . M cReynoIds. (B) Optical activity of 
potassium tetra-oxalato-uranium-IV. L .  E. M archi and  J .  P . 
M cReynoIds (J . A m er. Chem. Soc., 1943, 65, 329— 333, 333— 335).
-—(a ) Isom eride tab les of m ono- and  b i-d en ta te  groups of com pounds 
of co-ordination  no. 8 are given for 4 d ifferent configurations.

(b )  F o u r op tica lly  active  isom erides of K ,[U (C ,0 ,),]  have  been 
found, tw o stab le  and  tw o racem ising easily. Cubic an d  trigonal 
prism  configurations (w ith tw o  e x tra  bonds along th e  un ique axis) 
are th u s  im possible for th e  com pound, b u t  th e  square  A rchim idean 
an tip rism  or th e  dodecahedron (triangular faces, sym m etry  Vt ) 
a re  possible. TV. R. A_

Structure of Mo CN c .  R acah  <J .  Chem. Physics, 1943, 11, 
214 ;.— I t  is  show n th a t  8 equiv. non-cylindrical b o n d  functions can 
be  constructed  b y  s—p—d  hybrid isa tion . T he bond  functions are 
in  tw o sets m aking angles 34 33 ' and  7 2 ' 47 ' w ith  th e  z  ax is and  hav ing  
stren g th s 2-8954 an d  2-9696, respectively. L. J. J.

Calculations of univalent ionic radii and ionic refractions. S. T.
L i (J . Chinese Chem. Soc., 1941, 8, 143— 146; cf. A., 1941, I ,  
1 9 1 , — U n ivalen t ionic rad ii a re  calc, from  th e  eq u atio n  
R m — k (0-32 +  k 50)«, Z 1z~<’* - w5#, w here Z  is th e  a t. no., z  th e  
valencv, n  th e  principal q u an tu m  no., an d  k  is 1-44 for non-rare-gas 
ty p e  ions, and  1-00 for rare-gas ty p e  ions, whence ([R]/0-603)i J =  
k 'R ^  w here [R] is th e  ionic re fraction  an d  h' is 1 fo r non-rare-gas, 
and  1-19 for rare-gas ty p e  ions. Vals. of f?„ an d  [J?] a re  tab u la te d  
an d  are  com parable w ith  those  of o th e r au tho rs . F . R. G.

Structure of the protein molecnle. D. G. D erv ich ian  (J. Chem. 
Physics, 1943, 11, 236— 24b .— A tw o-dim ensional double layer of 
N H ,-acids is p o stu la ted  as th e  co n stitu tio n  of p ro te in s in  solu tion . 
T he shape and  size of a  p ro te in  mol. of moL w t. —3-300 can  be 
estim ated  from  th e  size of a  single N H a-acid residue. D en atu red  
m ols. m ay  have  a  filam entous o r  fibrous form , characterised  b y  th e  
po lypep tide  chain. L- J- J-

III.—CRYSTAL STRUCTURE.
Diffraction of X-rays by thermal waves. K . B leuler an d  J. 

W eigle (Arch. Sci. phys. nat., 1942, [v], 24, S u p p l., 210— 212).—  
M ath em atica l F o r a  c ry sta l consisting of sim ilar a tom s, a  reflexion 
due to  th erm al waves can n o t be  ob tained  on a  p lan e  of zero s tru c tu re  
factor. T he a tom s m ove rig id ly  u nder th e  effect of th erm al waves.

N . M. B.
Higher-order terms in  the diffraction of A'-rays by crystals. L.

Bonnelance and  K . B leuler (Arch. Sci. phys. nat., 1942, [v], 24, 
Suppl., 213— 216; cf. preceding ab strac t) .—-M athem atical. T he 
continuous supp lem en tary  e lectron  d en sity  d is trib u tio n  due to  
th erm al p e rtu rb a tio n  is calc. A  dim inu tio n  of th erm al diffusion 
of X -rays w ith  rise of tem p , outside th e  B ragg angle is no ted  as a  new 
effect influencing th e  in te rp re ta tio n  of experim ental results.

N. M. B.
New concepts of the solid state. (Sir) C. V. R am an  (Proc. In d ia n  

Acad. Sci., 1942, 15, A, 65— 72).— A n address. TV. R . A.
Crystallographic properties of electric furnace boroaluminate.— See

B ., 1943. I ,  288.
Glass systems. X-Ray analysis of sodium chloride dissolved in 

boron trioside glass. S. K . M ajum dar and  R . M. P a lit  (J . In d ia n  
Chem. Soc., 1942, 19, 461— 466).— T he la ttice  d istance  of XaCl d is
solved in  B jO , glass, determ ined  b y  th e  D ebve-S cherrer m ethod, is
9-988 a . ,  w hich is 66%  >  th e  n o rm al val. T his d iscrepancy is dis
cussed theoretically , an d  th e  increase is ascribed to  th e  effect of th e  
d ielectric const, of th e  m ed iu m ; th is  ten d s to  decrease th e  Coulomb 
forces of a ttrac tio n , b u t  to  leave th e  repulsive forces p ractica lly  
unaffected. A. J. M.

Structure of liquid carbon tetrachloride. A. E isenste in  (Physical 
Rev., 1943, [ i i \  63, 304— 308).— A F o urier a nalysis of corr. X -ray  
diffraction  p a tte rn s  ob tained  a t  273 b y  photograph ic  an d  Geiger— 
M uller counter m ethods gives th e  electron d en sity  d is trib u tio n
fun c tio n  fo r th e  liquid . C—Cl and  Cl— Cl d istances w ith in  th e
moL are  shown, an d  interm oL distances an d  concns. a re  ind icated . 
T he la te n t h e a t of vaporisation  (6-24 kg.-cal. p e r  g.-mol.) calc, from  
th e  d is trib u tio n  fu n c tio n  is in  fa ir agreem ent w ith  experim ent
(7-09 kg.-cal. p e r g.-moL). N . M. B.

Symmetry and physico-chemical properties of crystallised com
pounds. n .  General structural principles of organic compounds.
TV. Xow acki ¡Helv. Chim. Acta, 1943, 26, 459— 462 ; cf. A., 1942, 
I ,  389).— Theoretical. T he space-groups availab le  to  substances 
hav in g  m ols. of a  low  degree of sym m etry  an d  w eak in term ol. forces 
a re  enum erated . F . J. G.

Diffraction of A'-rays by sodium stearate at room temperature.
J. TV. M cBain, A. de  B rettev ille , ju n ., and  S. R oss (J . Chem. Physics, 
1943, 11, 179— 1 8 3 )— R e-exam ination  of th e  a-form  of X a s te a ra te  
exam ined b y  Thiessen an d  S tauff (A., 1936, 1186) gives X -ra y  d a ta
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in  agreem ent (some earlier d a ta  are corr.). The p resen t vals., a
8-0 3 ± 0  03, b 9 -2 2 ± 0  02, c 52-1 ± 0 -3  a ., give pcaic. 1-052. The 
m onoclinic /3-form obtained b y  heating  th e  a-form  a t  > 5 4 °  gives 
a 8-7, b 5*1, c sin 46-6 a . ,  jS 63°, bfa  sin /3 0-66, p 0-99 for 4 mols. per 
u n it cell. Fusion and  cooling gives a new  (y) form, w ith  long 
spacing 44-6 a . L. J . J .

Structure of /¡-dibromobenzene as determined by Fourier analysis.
S. Bezzi and  U. C roatto  (Gazzetta, 1942, 72, 318— 335).—/>-C6H 4B r2 
has been shown (Bezzi et al., Rend. 1st. Ven. Lett. Sci. A rti, 1941—  
42, 101, ii, 237) to  crystallise in  space-group C\h—P 21/a, th e  u n it 
cell conta in ing  2 mols., and hav ing  a 15-36, b 5-75, c 4-10 a . ,  /S 
112° 30'. The param eters for B r (x%T 0-168, y Br 0-169, zBr 0-974) 
obtained by  P a tte rso n  projection  are confirmed by Fourier pro jection  
on planes (001) and (010), which also gives th e  param eters for C(1), 
C(.2), and C(3). The stru c tu re  is represented  perspectively. The d is
tance B r— B r (same mol.) is 6-50 a . ,  th e  m in. d istance B r— Br 
(different mols.) 3-76 a . ,  and th e  distance betw een B r and  linked C 
is 1-84 a . E. W. W.

Fine structure of lignins. R. Jod i (Brennstoff-Chem ., 1942, 23,
163— 169, 178— 181).-—X -R ay  exam ination  showed th a t  cuproxam - 
lignin (I) crystallites are ~ 9  a . high and ~ 1 6  a . in  diam eter. Three 
layers 3-9 a . a p a rt  are arranged one above th e  o ther in  th e  c rystallite . 
L ignin, like o ther hum ic substances, m ust be regarded as a lam ellar 
disperse system . Lignin was found to  have a  d of 1-41; th e  H 20  
vapour iso therm s indicated  th a t  H 20  is bound b o th  by  lyosorption 
and  by  capillary  condensation, as in hum ic substances. (I) con
tained  7 g. of lyosorption H aO and 27 g. of capillary  H 20  per 100 g. 
of d ry  lignin. Lignin represents a  po lycapillary  system  w ith  pores
30— 20,000 a . in d iam eter; th e  surface area is -—180 sq. m. per g. 
T he m icroscopical p ictu re  of a  transverse  or longitudinal section 
of wood cells indicates th a t  the  lignin and cellulose are interw oven 
in  a s tru c tu re  finer th an  th e  A of light. L ignin is n o t hydrophilic 
b u t is organophilic and canno t be regarded as a  homogeneous 
com pound of fixed mol. w t. R . B. C.

Donor-acceptor bonding. II. Electron diffraction of dimethyl 
ether-boron trifluoride. S. H. Bauer, G. R. F inlay, and A. W. 
L aubengayer ( / .  Am er. Chem. Soc., 1943, 65, 889— 895; cf. A., 
1943, I, 193).— The best m odel of Me20 ,B F 3 has B valency angles 
te trah ed ra l and  th e  e th e r portion  unchanged, a lthough th e  C— O 
distance m ay  increase to  1-44 a . B—F  and  B—O distances are 
1-41 ± 0-02  and 1-52 ±0-06 a . Models having one or m ore O valency 
angles of 120° cannot be com pletely excluded. E nergetics of th e  
association suggest sharing of an electron pair, n o t dipole-dipole 
in te rac tion , as the  m echanism  of bond form ation. W . R. A.

Thermodynamics of crystal lattices. I. Discussion of the methods 
of calculation. M. Born. II. Calculation of certain lattice sums 
occurring in thermodynamics. M. Born and  M. B radburn . i n .  
Equation of state for a face-centred cubic lattice. M. B radburn  
(Proc. Camb. Phil. Soc., 1943, 39, 100— 103, 104— 113, 113— 127).—
I. A discussion of th e  problem s involved in th e  theoretical investig 
a tion  of s tab ility  conditions of c rysta l lattices is given. The general 
m ethod of a tta c k  of the  problem  in fu tu re  papers is outlined.

II . A m ethod of calculating  la ttice  sum s of th e  ty p e  required 
in discussing th e  stab ility  of cubic crystals of th e  B ravais type, 
involving th e  phases of th e  waves, is developed. Tables of the 
low est la ttice  sum s have been com puted.

I I I .  T he equation  of s ta te  for th e  sim plest stable c rystal, the  
cubic face-centred lattice, is determ ined. T he resu lt is com pared 
w ith  those obtained using rough approxim ations in order to  get an 
estim ate  of th e  degree of re liab ility  of th e  la tte r. A. J . M.

Electronic energy bands in (A ) body-centred iron. M. F. Manning.
(B )  Face-centred iron. J . B. Greene and  M. F. M anning (Physical 
Rev., 1943, [ii], 63, 190— 202, 203— 210).— ( a )  C alculations b y  the  
W ig n er-S e itz -S la te r m ethod are reported . T here are tw o filled 
and  four p a rtly  filled b an d s; th e  tw o lowest filled bands are re 
sponsible for cohesion, th e  nex t th ree  p a r tly  filled bands for ferro
m agnetism , and th e  h ighest band for electrical conduction. The 
w id th  of th e  occupied levels is ~ 0 -6  R ydberg. The density  of sta tes, 
calc, as a function  of energy, is 17 a t  th e  h ighest occupied energy 
level, com pared w ith  11-4 electrons per a tom  R ydberg  for face- 
cen tred  Fe, th e  h igher val. accounting  for th e  ferrom agnetism  of 
body-centred Fe, and also for the  g reater electronic sp. h ea t com 
pared w ith  face-centred Fe. This h igher sp. h ea t is responsible for 
the high-tem p. change from  face-centred to  body-centred struc tu re .

( b ) Sim ilar calculations for face-centred Fe show tw o filled and 
four p a r tly  filled bands. T he calc, density  of sta tes-en erg y  curves 
closely resem ble th a t  for body-centred  Fe. R esu lts are used to  
calculate th e  average Ferm i energy as a function  of th e  to ta l no. of 
valency electrons, to  investigate  th e  ferrom agnetism  of Ni and Co 
by  calculating  th e  change in  Ferm i energy as a  function  of th e  no. of 
uncom pensated  spins, and to  calculate th e  electronic sp. h ea t a t high 
tem p. T his val agrees fa irly  well w ith  th e  difference from  3R  of 
th e  experim ental sp. heat. N. M. B.

Structure oi rolled and annealed aluminium as revealed by X-rays.
E. E . S p ille tt (J. Inst. Metals, 1943, 69, 149— 175).— The o rien tation  
developed in com m ercial Al sheet by  cold-rolling from  a hot-rolled

b lank  w ithou t in term ediate  annealing usually  a p p r o x i m a t e s  t o  
(112 ) fibring; an in term ediate  anneal gives a  m ore 
product by rem oving inhom ogeneity derived from the earlier hot-roll. 
R ecrysta liisa tion  of hard-rolled Al begins and  ends in th e  surface 
layers a t  lower tem p, th an  in th e  centre, b u t th is  effect is minim ised 
by an  in term ediate  anneal a t  360°, which also reduces th e  re
c rystallisation  tem p, of th e  final p roduct, w hereas an  in term ediate  
anneal a t  500° raises it. Commercial cold-rolled Al recrystallises 
w ith  random  orien tation  unless th e  Fe co n ten t is high, in  which 
case th e  rolling orien tation  m ay persist a fte r annealing. W ith  Al 
of high p u rity  annealing  m ay  produce preferen tia l recrystaliisation , 
accom panied by  m arked preferred  o rien ta tio n  in  which a  cube face 
lies in  th e  rolling p lane and a  cube edge in  th e  rolling direction. 
T he la ttice  spacing in  hard-ro lled  Al s trip  varies th ro u g h o u t the 
th ickness and  in  th e  final p ro d u c t is influenced b y  th e  tem p, of 
any  in term ed iate  a n n e a l; i t  increases during  th e  m echanical softening 
which occurs before recrysta liisa tion  and  decreases during  th e  actual 
recrystaliisation . A. R. P.

X-Ray study of the transformation of cobalt. O. S. E dw ards and
H . Lipson ( / .  Inst. M etals, 1943, 69, 177— 188).— H igh-tem p. X -ray 
photographs of pure Co pow der and  rod have been tak en  in an 
a tte m p t to  find the  cubic-hexagonal tran sfo rm atio n  tem p. Above 
500° th e  cubic form  is s ta b le ; pow der rem ains cubic down to  300°, 
a t  which po in t some of the  m etal becom es hexagonal, b u t the  am ount 
so converted  does no t increase w ith  tim e. As th e  tem p, is fu rther 
lowered m ore of th e  sam ple becom es hexagonal u n til a t  room tem p. 
~ 5 %  is co n v erted ; on raising th e  tem p, no change occurs a t  <500°, 
a t  which tem p, all th e  sam ple becom es cubic. W ith  rod, transform 
ation  begins on cooling a t  -—400° and th e  m etal is alm ost com pletely 
hexagonal a t  300°; reversion to  cubic again  occurs fairly  sharply 
a t  ~ 5 0 0 ° . I t  is suggested th a t  th e  free energies of th e  tw o forms 
of Co becom e alm ost equal ju s t  below 500° so th a t  o ther factors m ust 
affect th e  approach to  equilibrium . Increase in  surface energy 
would account for th e  g reater ease of tran sfo rm atio n  of th e  rod 
com pared w ith  th e  powder. A. R. P.

IV.— PHYSICAL PROPERTIES OF SUBSTANCES.
Probable accuracy of the general physical constants, (a ) F. Ben-

ford. ( b ) R. T. Birge (Physical Rev., 1943, [ii], 63, 212, 213).—
( a ) The d istinc tion  betw een real accuracy and consistency of d a ta  
in com puting an  assigned val. is em phasised and illu stra ted  by 
tab u la ted  consts.

( b ) A discussion of (a ) .  N. M. B.
Mol. wt. of rubber.— See B., 1943, I I ,  230.
Mean mol. wt. of bitumens.— See B., 1943, I, 272.
Electrical conductivity of lead chromate. T. W . L ashof (J. Chem. 

Physics, 1943, 11, 196— 202).— Sintered pellets of p u re  monoclinic 
P b C r0 4 have negligible con tact resistance and  obey O hm ’s law  over 
a wide range of voltage a t  tem p, up  to  700°. T he conductiv ity  
( k ) varies w ith  tem p, by  a B oltzm ann-type law  k  o c  e~A/k7 where 
A  =  1-48 e.v. a t  350— 700° and  0-60 e.v. a t  lower tem p , k  is also 
oc [0 2]_1/31. I t  is concluded th a t  P b C r0 4 is an  excess-electron sem i
conductor w ith  < 1 %  ionic conduction (H all and  Seebeck effect 
m easurem ents) and ac tivation  energies 5-28 and 1-20 e.v. for th e  
reactions 2 P b C r0 4 P b (C r0 2)2 ±  P b  ±  2 0 2 and P b  ->  P b + ±  e, 
respectively. L. J . J .

Effect of ionic radius and cation valency on electrical conductivity 
of silicate melts. K. Endell and  J . Hellbriigge (N aturw iss., 1942, 
30, 421— 422).— M easurem ents of viscosity (ij) and  sp. resistance (p) 
of silicate m elts a t  1250— 1450° w ith  10— 40 ion-%  Li, N a, and  K 
and w ith  ~ 5  ion-%  Li, Na, K ; Be, Mg, Ca, B a ; B, Al, Fe, respec
tively, in N a20 ,2 S i0 2 show th a t  w ith  increasing interlocking of 
S i0 4 te trah ed ra  17 exceeds p by  several orders of m agnitude and 
increases m ore ra p id ly ; when th e  S i0 4 netw ork  is broken down 17 and p 
are of th e  sam e order of m agnitude. 17-1 and  p- 1 increase w ith  
increasing ionic charge and decreasing S i : O ra tio , p- 1 increases 
and ->)_1 decreases w ith  increasing cationic radius. L. J . J.

Magnetic susceptibility of the brown ferric phenanthroline complex.
L. Michaelis and  S. Granick ( / .  A m er. Chem. Soc., 1943, 65, 481__
482).— 1 he effective m agnetic  m om ents of th ree  preps, of 

OH[phenan2 Fe< ^O H ^> F e ph en an 2]Cl4 (phenan =  o-phenanthroline)
have been m easured by a  m odified Gouy m ethod in aq. so lu tion  and 
in the  solid s ta te . No indication  of F e -F e  in te rac tion , as postu la ted  
by  Gaines et al. (A., 1936, 1324), was observed. W . R . A.

Specific heats at low temperatures of magnesium ortho- and meta
silicate. K. K. K elley (J. Amer. Chem. Soc., 1943, 65, 339 341).__
Sp. hea ts  of Mg2S i0 4 and  M gSi03 have been m easured a t  51— 298° k . ; 
derived vals. of 5 283.10 are 22-7 ± 0-2  and  16-2±0-2 g.-cal. per degree 
per g.-mol., respectively. W . R . A.

Heat capacities and entropies of molybdenum and tungsten tri- 
oxides. H. Seitz, F. J . D unkerley, and  B. J . de W itt ( / .  Am er  
Chem. Soc., 1943, 65, 600— 602).— Vals. of C„ for MoQ3 and  W o’
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have been determ ined calorim etrically  a t  — 60— 300° k . and yield 
en tropy  vals. of 18-68;t0-3 and 19-90±0-2 g.-cal. per degree per 
g.-mol. a t  298-1° k . AG equations of form ation are derived.

W. R. A.
Heat capacity and entropy, heats of transition, fusion, and vaporis

ation, and v.p. of cycfopentane. Evidence for a non-planar structure.
J. G. Aston, H . L. F ink, and  S. C. Schum ann ( / .  Am er. Chem. Soc., 
1943, 65, 341— 346).— Vals. of Cp for solid and  liquid cycfopentane
(I) have been determ ined calorim etrically  a t  11-8— 293-82° k. 
The following d a ta  are given : tran s itio n  tem p., 122-39±0-05° and 
138-07±0-05°; m .p. 179-69±0-05°; b .p . 49-20±0-05° k . ; hea ts  of 
transition  1165-1 ± 0 -8  and 82-80J=0-08 ; hea ts  of fusion and vaporis
ation  144-05^0-30 and 6 9 8 2 ^ 8  g .-cal.; entropies of liquid and 
gaseous (I) a t  298-16° k . are 48-87^0-05 and 70-70;EO-07 g.-cal. 
per degree per g.-mol. from Cp d a ta . E n trop ies for possible s tru c 
tures have been com puted from  spectroscopic d a ta , and th e  best 
agreem ent w ith  experim ental d a ta  is given b y  th e  configuration 
C, (one C o u t of plane). W . R . A.

Temperature of maximum density of heavy water. T. L. Chang 
and J. Y. Chien ( / .  Chinese Chem. Soc., 1941, 8, 74— 75).— From  
pyknom etric  m easurem ents on 99-54 m ol.-%  D 20  th e  tem p, of 
m ax. d of pure  D 20  is calc, as 11-21 ±0-05°. J . W . S.

Statistical theory of liquids. II. G. Jaffe (Physical Rev., 1943, 
[ii], 63, 313— 321 ; cf. A., 1943, I , 86).— A trea tm e n t of v .p ., surface 
tension, and  th e  neighbourhood of th e  crit. point. A discrepancy 
(suggesting association) is found betw een observed and calc, heats 
of vaporisation  of 10 liquids, and  also to  a  sm aller ex ten t for noble 
gases and m onat. m etal vapours. If  a  " m olar surface S* ” is 
defined as a  surface con tain ing  1 g.-mol. of th e  liquid, th e  equation  
of s ta te  for th e  surface phase  is yS* =  R T . E o tv o s’ law  follows 
as a  lim iting  law  for sufficiently high tem p. For th e  neighbourhood 
of th e  crit. p o in t th e  C ailletet-M ath ias law  is deduced, and th e  
K am erlingh Onnes const, is deduced from  th e  special form  of 
p o ten tia l used in th e  theory . N. M. B.

Vapour-liquid equilibria for hydrocarbons. C. D. Shiah ( / .  
Chinese Chem. Soc., 1941, 8, 123— 130).— A detailed account of work 
previously no ted  (B., 1942, I, 453). Since log K ^ a  — b /T  a t  const, 
pressure, i t  follows th a t  w ith in  th e  lim its of experim ental error the  

, tem p. (T 1 and T 2) a t  which tw o substances have equal v a p o u r-  
liqu id  equilibrium  consts. (K ) are related  by  l / T 1 =  a' +  h’ j 'l\ .  
All the  paraffins have a comm on val. of T 1 and  of 7'2, and their mol. 
w t. is oc a', whence the  d a ta  for high mol. w t. or m ixed paraffins 
can  be deduced. F . R. G.

Distance correlations and Bose-Einstein condensation. F. London
( / .  Chem. Physics, 1943, 11, 203— 213).— The correlation effect on 
mol. distance d istribu tion  in a  B ose-E inste in  gas is calc, as a function 
of vol. and  tem p., p a rticu larly  for condensation. T he negative 
coeff. of th erm al expansion of liquid H e II m ay be re la ted  to  the  
increased d as seen from  a single mol. for certain  condensed con
ditions. L. J . J.

Pressure-volume-temperature relations of aoS-trimethylpentane.
W. A. Felsing and G. M. W atson ( / .  Am er. Chem. Soc., 1943, 65, 
780— 781).— C om pressibility of liquid (CH2Pr0)2 has been d e te r
mined betw een 100° and 250°, and  a t  pressures up  to  300 atm . 
Vals. have also been obtained a t  275°, above th e  crit. poin t.

W. R. A.
Viscosity of sulphur. R. F . Bacon and  R. Fanelli ( / .  Am er. Chem. 

Soc., 1943, 65, 639— 648).— 77 of pure  S a t  various tem p, was found 
to  be independent of th e  m ethod  of purification and of th e  ra te  of 
heating  or cooling. P reheating  S, con tain ing  0-038% of oil, to  
260° gave v ery  low vals. of 77, which increased on m ain tain ing  th e  
S a t  160°. Crude H 2S2 reduces 77, and  presum ably  causes the  
dim inution  by  org. m atte r, R H 3, am ines, and H 2S. Halogens 
considerably reduce 17 (C l> B r > I ) ,  th e  effect persisting  for some 
tim e when halogenated  S is heated  in a ir a t  200°. S contain ing 
a  sm all am oun t of S halide or I is suggested as a heat-tran sfe r liquid, 
because m any  m eta ls are n o t a ttack ed  b y  it. W. R. A.

Properties of liquid sulphur. R . E . Powell and  H . E yring  (J. 
Amer. Chem. Soc., 1943, 65, 648— 654).— P a rtia l insolubility  of 
chilled SM, and  th e  re la tion  betw een 77 and  tem p, for pure  S, are 
q u a n tita tiv e ly  explained by  a  therm odynam ical equilibrium  betw een 
Ss rings and  S chains of all lengths. R eduction  of 77 by  halogens is 
deduced, and  th e  p ressu re-varia tion  of 77 p redicted. Com parison 
w ith experim ent supports th e  p ostu la ted  chain -structu re  of SM.

W. R. A.
Mechanical properties of glass.— See B ., 1943, I, 286.
Thermal diffusion with ammonia. W . W . W atson an d  D. W oern- 

ley (Physical Rev., 1943, [ii], 63, 181-— 184).— A “ tw o-bulb ”  experi
m en t w ith  N H j contain ing.—15% 15N  to  increase th e  accuracy of th e  
m ass spectrom eter analyses shows th a t  w ith  decreasing tem p, the  
th erm al diffusion const, a  of N H 3 changes from  positive  to  negative 
vals. a t  ab o u t room  tem p. The val. of a  is a  linear function  of log T, 
and th e  ra te  of decrease is nearly  8 tim es th a t  for Ne and  A. In  a 
qual. discussion th e  effect is a ttr ib u te d  largely to  th e  strong  first- 
order dipole-d ipole interm ol. forces, which are oc 1 ¡Rl , where R  =  
d istance  betw een in te rac tin g  mols. N. M. B.

V.— SOLUTIONS, DISPERSIONS, AND MIXTURES.
(ioPropyl alcohol-water system. Density-composition data and 

pyknometric technique. W . M. Langdon and  D. B. K eyes (Ind. 
Eng. Chem., 1943, 35, 459— 464).— An im proved pyknom etric  
technique, requiring  < 1 0  m l. of liquid, has been developed for 
determ ining th e  com position of a lcoho l-H 20  m ix tures. T he d 
in vac. of h ighly  purified Pr£O H is 0-77223 ±0-00002 g. per ml. a t  
35°. d d a ta  for th e  system  Prf*OH-HaO a t  35° are recorded.

C. R. H.
Total and partial pressures of binary mixtures of dioxan in benzene

at 25°. P . C. Teague [with W . A. Felsing] (J . Am er. Chem. Soc., 
1943, 65, 485— 486).— D eviation  from  ideality  is slight.

W . R. A.
Apparent ionic volume in infinitely dilute solutions. F . H . Lee

(J. Chinese Chem. Soc., 1942, 9, 46— 53).— The ap p aren t ionic vol. 
in solution (vt) and  th e  spherical vol. of th e  ions in  th e  cryst. s ta te  
(vc) are re la ted  by  v, — avc +  b. The param eters a and  b are th e  
sam e for all ions excep t N a ‘ a t  const, tem p, and increase w ith  rising 
tem p. The term  avc is regarded as an  effective ionic vol. and 6 as a 
correction factor due to  électrostriction  of a unim ol. H 20  layer 
around an ion. J . W . S.

Apparent molal heat capacities of salts in infinitely dilute solutions.
F. H . Lee and  C. S. Sie ( / .  Chinese Chem. Soc., 1942, 9, 54— 56).— 
T he ap p aren t mol. h e a t capacities (Cp) of a lkali m eta l halides can be 
expressed : Cp =  a — bcrc — bara, where rc and  ra are th e  rad ii of 
th e  cation  and anion respectively. F o r N a halides th e  val. of the  
const, a is anom alous. The param eters be and  b„ are a ttr ib u ta b le  to  
th e  restric tion  in  m otion of H 20  mois, around th e  ions.

J. W . S.
Diffusion of hydrogen and deuterium in palladium. II. W . Jo s t 

and A. W idm ann (Z. physikal. Chem., 1940, B, 45, 285-^296; cf. 
A., 1935, 1200).— E xperim en tal technique and  sources of erro r are 
discussed. T he ra tio  of th e  diffusion coeffs. of H  and D in Pd, which 
is < - \ /2, is discussed in  re la tion  to  th e  difference in th e  zero p o in t 
energies of H  and  D in  th e  P d  lattice. W . R. A.

Precipitation in single crystals of silver-rich and copper-rich alloys 
of the silver-copper system. F. W. Jones, P . Leech, and  C. Sykes 
(Proc. Roy. Soc., 1942, A, 181, 154— 168).— The course of p p tn . a t  
different tem p, in  single crysta ls of th e  alloys w as stud ied  by  Y -ray  
diffraction m ethods. P p tn . is continuous a t  th e  h igher tem p, when 
th e  degree of su p ersa tu ra tio n  is low and discontinuous w hen th e  
tem p, is low and th e  su p ersa tu ra tio n  is high. T he experim ental 
resu lts are considered in re la tion  to  theories of th e  p p tn . process.

G. D. P.
Hall effect and physical constants of alloys. VII. Alum inium - 

silver series of alloys. H . Powell and  E . J . E vans (Phil. M ag., 1943, 
[vii], 34, 145— 161).— M easurem ents of p, sp. resistance, tem p, coeff. 
of resistance, therm oelectric  power, and H all coeff. have been m ade 
on 18 annealed A g-A l alloys, covering th e  whole com position range. 
T he resu lts are discussed in re la tion  to  th e  equilibrium  diagram  
for th e  system ; P e tren k o ’s diagram  (cf. A., 1905, ii, 635) is largely 
confirmed, b u t an  add itional phase boundary  is de tected  a t  ~ 8 5  
w t.-%  Ag. A. J . E . W.

Solubility product of barium chromate at various ionic strengths.
G. L. B eyer and  W . R iem an I I I  (J. Am er. Chem. Soc., 1943, 65, 
971— 973).— T he so lub ility  p ro d u c t of B aC rO , a t  ionic s treng ths up 
to  0-25 has been determ ined and  vals. agree well w ith  th e  extended 
D ebye-H iickel equation . W . R. A.

Aqueous solubilities of r- and /-mandelic acids and three O-acyl- 
/•-mandelic acids. W . R. Angus and  R . P . Owen (J .C .S ., 1943, 
231— 232).— The aq. solubilities of r-m andelic  acid (I) and  of acetyl-, 
propionyl-, and  benzoyl-r-m andelic acids over th e  range 0— 50° 
and  of ¿-mandelic acid (II) over th e  range 25— 70° are recorded. 
T he su b s titu ted  acids and  (II) are m uch less sol. th a n  (I). The 
d a ta  fall in to  line w ith  th e  solubilities of o ther geom etrical and 
stereo-isom erides in  th a t  th e  form  w ith  th e  lower m .p. is th e  m ore 
sol. C. R . H.

Iron pentacarbonyl as a solvent and reaction medium. M. T.
H arrin g to n  (Iowa State Coll. J . Sci., 1942, 17, 74— 76).— AsCl3, PC13, 
and  m an y  org. com pounds are sol. in Fe(CO)5 a t  room  tem p. W ith  
am ines and  N 2H„, Fe(CO)6 form s blood-red com plexes of sy ru p y  
consistency which are unstab le  and decom pose in air. The reaction  
involves e ither su b stitu tio n  or add ition , th e  p roducts w ith  N H 2B u a 
and  N H 2E t  being th e  compounds Fe(CO)3,4N H B u“ 2 and 
Fe(CO)6,4 N E t3, F ree Fe could be ob tained  from  Fe(CO ) 5 only 
by  h eating  a t —200°. Fe(CO) 5 has very  low electrical co n d u ctiv ity  
and  th is  is n o t increased by th e  presence of AsCl3, AcOH, or Ac20 .  
Fe(CO)s vapour does n o t reac t w ith  A1 or Zn. M ixed w ith  a ir 
Fe(CO )5 vapour ignites w ith  s ligh t explosion a t  < 1 2 0 °, b u t 0 2 
bubbled th ro u g h  liquid  Fe(CO ) 5 causes spontaneous com bustion  
w ith  detonation . J . W . S.

Ageing and co-precipitation. XXXVII. Distribution coefficient 
of arsenate between magnesium ammonium phosphate and solution.
I. M. K olthoff and  C. W . C arr (J . Physical Chem., 1943, 47, 148—
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152).— ([A s04] / [ P 0 4])h„. x  {N-roJNMOt),om (Ar =  mol. fraction) =  
const. =  5-65 ¿ 0 -2  a t  25° over th e  range 1— 60 m ol.-%  A s0 4 in  the  
solid phase. L. J . J .

Co-ordination of silver ion with unsaturated compounds. II. 
cis- and ira/w-A0-Pentene. HI. Mixtures of trimethylethylene and
cyc/ohexene.— See A., 1943, II , 181.

Resolution of enantiomorphs. Liquid-liquid extraction.— See A.,
1943, I I ,  229.

Hysteresis in sorption. K. S. R ao ( / .  M ysore U niv., 1943, B, 4, 
39— 53).— A review  (cf. A., 1941, I ,  205). F . R. G.

Adsorption of ions by leached surface films on glass.— See B ., 1943, 
I, 247. 

Adsorption in relation to constitution. I. Adsorption of alkaloids 
by silica gel. B. P . G yani and  P . B. Ganguly ( / .  In d ia n  Chem. Soc.,
1942, 19, 453— 460).— The adsorp tion  of m orphine, nicotine, quinine, 
quinidine, cinchonidine, brucine, strychnine, caffeine, and piperine 
on S i0 2 gel from  E tO H  solution has been studied  a t  30— 45°. E quili
brium  is reached only a fte r 20— 60 days b u t th e  adsorption  follows 
th e  Freundlich  equation . B o th  th e  am ounts adsorbed and  th e ir 
tem p, coeffs. are large and  alkaloids of sim ilar constitu tion  have 
com parable adsorp tion  coeffs. The parallelism  betw een th e  adsorp
tion  coeffs. and th e ir poisonous qualities is discussed. J . W . S.

Theory of chromatography. D. D eV ault ( / .  Am er. Chem. Soc.,
1943, 65, 532— 540).— Single-solute chrom atogram s are  discussed 
m athem atically , ignoring diffusion and no n -a tta in m en t of equili
brium , and th e  form ation of sharp  and diffuse band-edges is explained. 
If  q =  f(c) (where g =  am ount adsorbed and c =  concn.) is the  
adsorption  iso therm  of th e  solute, th en  if /" (e )  is > 0  th e  trailing  
boundary  is sharp, b u t if /" (e )  is < 0  th e  leading boundary  is sharp. 
T heoretical vals. for lauric  acid on charcoal agree well w ith  the  
d a ta  of Cassidy and W ood (A., 1942, I, 159). P a rtia l differential 
equations for m ultiple-solute chrom atogram s have been obtained and 
the  discontinuous solutions of these are discussed. E xam ination  
of th e  two-solute system  suggests sim ilarity  to  th e  sim ple system s in 
boundary  form ation, b u t th is  could n o t be proved. Diffuse band- 
edges appear to  be m ore useful th an  sharp  edges for study ing  the 
adsorption  iso therm  of th e  substance in th e  band. W. R. A.

Non-ionic surface-active agents.— See B., 1943, I I ,  205. 
Thermodynamics of interfaces in equilibrium. H. T. Yu ( / .

Chinese Chem. Soc., 1941, 8, 147— 151).— A general equation  of
3

equilibrium  is given, dwdo +  2  [d5(d T  — 8 Vi&p{ —
n <_ j

R T  2  8 M {,d log, C(J] =  0 where a is in terfacial tension, w area  of 
l - i

surface, n  no. of com ponents in the  system , S {, Vt, and P t entropy, 
vol., and  pressure of the  ¿th phase, M {j and  C^ q u a n tity  in mols. 
and mol. fraction  of the  / t h  com ponent in th e  ¿th phase. I t  is de
duced th a t  th e  surface tension of a  non-volatile liquid is lowered by 
th e  presence of an insol. gas. E stab lished  formulae for interfacial 
phenom ena are derived from  th e  new equation . F . R. G.

Energy relations in film penetration. J .  Schubert and  G. E . Boyd 
(/• Chem. Physics, 1943, 11, 215).— The surface concn. of N a cety l 
su lpha te  (I) in  a cetyl alcohol film on H 20  can be derived therm o
dynam ically  by  m eans of th e  Gibbs equation  if the  varia tion  of 
surface tension  of th e  m ixed film w ith  (I) is known. L. J .  J .

Silica aerogel.— See B., 1943, I, 283.
Mol. wt. and intrinsic viscosities of polyGobutylenes. P. J . F lory 

( / .  Am er. Chem. Soc., 1943, 65, 372— 382).— ir'lc (— =  osm otic p res
sure, c =  concn.) varies non-linearly w ith  c for cycfohexane solutions 
of polyisobutylenes, th e  form of the  curve being independent of mol. 
w t. (7t/c) , „ 0 from  these curves can be used to  determ ine mol. w t. up 
to  1 x  106. In trin sic  77 in dizsobutylene solutions obey th e  relation  
[17] =  k M 06i (M  =  mol. wt.) over th e  range M  — 5-66 x  103 to
1-33 x  106. D eviation from  th e  S taud inger equation  canno t be 
ascribed to  a non-linear polym er s truc tu re . A definition of viscosity- 
average mol. w t. is given. W . R . A.

Vapour pressure equation of solutions and the osmotic pressure of 
rubber. A. R . Miller (Proc. Camb. Phil. Soc., 1943, 39, 131).— 
Calculations given in a previous paper (A., 1943, I, 126) are corr.

A. J . M.
Rubber molecule : its size and significance.— See B ., 1943, I I ,  

230.

Sulphonates. VII. Conductances and densities of sodium alkyl- 
benzene-p-sulphonate solutions. R . G. P aq u e tte , E . C. L ingafelter, 
and  H . V. T a rta r  ( / .  Am er. Chem. Soc., 1943, 65, 686— 692).—  
E lectrical conductances and p of solutions of N a ethyl-, w-butyl-, 
and  «-octyl-benzene-p-sulphonates have been m easured a t  25°, 
40°, and  60°, and  of solutions of /-M-C12H 26'C 6H 4\S 0 3N a a t  60°. 
CeH8 rings are equiv. to  ~ 3 J  paraffin-chain C in th e ir effect on the  
crit. concn. for micelle form ation. W . R . A.

Electrolytic properties of solutions of paraffin-chain quaternary 
ammonium salts. A. B. Sco tt and  H . V. T a r ta r  ( / .  Am er. Chem.

Soc., 1943, 65. 692— 698).— C onductances of solutions of 
bu ty l- (I), -hexyl- (H), -octyl-, -decyl- (HI), and  -dodecyl-am m om um  
brom ides (IV) a t  25°, 40°, and 60°, and of c i«H 33‘^ Me3 T, • 
have been m easured. All b u t (I) and (II) form micelles, in is  was 
confirmed for (III) and (IV) by  m easurem ents of p. w  ■ K - •

Electrolytic properties of trimethyloctylammonium octanesulphon- 
ate and trimethyldecylammonium decanesulphonate solutions, a . ts. 
Scott, H. V. T arta r, and  E . C. L ingafelter ( / .  Am er. Chem. Soc., 
1943, 65, 698— 701).—C onductance m easurem ents show th a t  micelles 
are form ed a t  concns. th an  for single paraffin-chain sa lts , and th a t 
the  micelles carry  approx. un it charge. W . R. A.

Osmotic properties of solutions of some typical colloidal electrolytes.
J. W. M cBain and  O. E. A. B olduan (J. Physical Chem., 1943, 47,
94— 103).— F.p . d a ta  for H 20  solutions of a no. of d ialky l sulpho- 
succinic esters (" Aerosols ” ), K lau ra te , decoate, and  octoate, Na 
dehydrocholate and deoxycholate, and T ergitol 4 show a concn. 
range, following the  very dil. region in which th e  KC1 curve is fol
lowed, in which th e  f.p. decreases very  sligh tly  w ith  a tenfold in
crease in  concn. T h is process ends a b ru p tly  w ith  a fu rth er concn. 
range in which th e  osm otic coeff. has a  nearly  const, low val.

L. J. J.
F.p. of solutions of typical colloidal electrolytes; soaps, sulphon

ates, sulphates, and bile salts. S. A. Jo h n sto n  and  J . W . McBain 
(Proc. Roy. Soc., 1942, A, 181, 119— 133).— C onductiv ity  alone is 
in m any  cases an  u n tru stw o rth y  guide to  w hether or n o t a p a r
ticu lar solution is th a t  of a colloidal electrolyte. Careful f.p. 
m easurem ents w ith  a  no. of colloidal electrolytes show th e  existence 
of several different types, a lthough  all have in com m on th e  replace
m en t of ions b y  colloidal particles w ith  increasing  concn. In  the 
fam ily of bile sa lts  th e  conductiv ity  a lm ost approaches th e  behaviour 
of an ord inary  electrolyte, b u t th e  lowering of f.p. falls off strongly 
and ra th e r ab ru p tly . I t  is po in ted  o u t th a t  th e  te rm  “ critical 
concen tra tion  ” of micelles, as often  used, is e ither an  over
sim plification or a m isconception, th e  micelle being form ed over a 
wide range of concn. G. D. P.

Physical chemistry of resin solutions. VII. Viscosity studies in 
mixed solvents with some resins and cellulose derivatives. V lil. 
Viscosity of resins, cellulose derivatives, etc. in mixed solvents. S. R.
P a lit (J. Ind ian  Chem. Soc., 1942, 19, 414— 424, 435— 446).— V II. 
The viscosities (7;) of solutions of ester gum  in x y lene-E tO H , glyptal 
in B uaO A c-E tO H , ethylcellulose in eyrfohexanol-cydohexane and 
E tO H -P hM e, and  cellulose n itra te  in E tO H -d io x an  m ix tures have 
been determ ined over wide concn. ranges and  a t  15— 30°. W ith  a 
const, solute concn. th e  17-so lven t com position curves show m in. 
a t so lvent com positions which are approx. independent of tem p, 
b u t approach th e  optim um  solvent com position w ith  increasing 
solute concn.

V III . I t  is shown th a t  experim ental d a ta  are q u a lita tiv e ly  in 
accord w ith  th e  classical v iscosity  equations. I t  is inferred  th a t  
for const, solute concn. th e  m in. 17 should occur in  so lvent contain ing 
an  excess of the  less viscous com ponent as com pared w ith  the  
optim um  solvent com position b u t should approach th e  la tte r  w ith 
increasing solute concn. Corollaries to  and  te s ts  of th is  ru le are 
discussed. J . W . S.

Permeability of cellulose fibres. A. Frey-W yssling and  H . Speich 
(Helv. Chim. Acta, 1942, 25, 1474— 1484).— Double refraction  
m easurem ents on ram ie fibres a fte r im m ersion for a  d ay  in  various 
liquids indicate th a t  lipoid liquids (hydrocarbons and  th e ir  halogen 
derivatives) do n o t perm eate th e  cell walls, b u t  alcohols and  aldehydes 
do so. This behaviour resem bles th a t  of sta rch . W ith  ram ie, 
however, org. bases (N H 2Ph, N H PhM e, quinoline) also p en etra te  
th e  walls, th is  behaviour being a ttr ib u te d  to  th e  presence of COaH  
groups in th e  cellulose. R am ie fibres have double re fraction  and 
d deficiencies of 4-4 and  12-6%, respectively, as com pared w ith  cryst. 
cellulose. j .  \y .  S.

Determination of mol. wt. and polydispersity for nitrocellulose 
fractions by means of the sedimentation equilibrium ultracentrifuge.
H. Mosimann (Helv. Chim. Acta, 1943, 26, 369— 398).— R esults of 
mol. w t. determ inations b y  m eans of th e  sed im entation  equilibrium  
u ltracentrifuge are recorded for nitrocellulose fractions (mol. wt. 
10,000— 80,000). E ven  carefully  frac tiona ted  p roducts m ay  have 
a  d istribu tion  of particle  size w ith  >  one m ax. T he S taudinger 
viscosity law holds as a  lim iting law over small ranges of mol. w t.

F . J . G.
General electrophoretic pattern in extracts of pollens causing hay 

fever— See A., 1943, I I I ,  443.
Solubility and electrophoretic studies of serum-globulins. I. 

y-Globulin. E. Jam eson and  C. A lvarez-Tostado (J. Am er. Chem. 
Soc., 1943, 65, 459— 465).— The prep, of hom ogeneous co n stitu en ts  
of y-globulins is described, using K  c itra te  in  place of (N H 4)2SO 
which induces heterogeneous m ixtures when used in th e  V sual 
m anner as shown by solubility  behaviour. C onst, solubilities were 
found for tw o fractions. E lectrophoretic  m easurem ents on four 
fractions and  ascertained solubility  d a ta  are explained in  te rm s of a 
mobile equilibrium  betw een a  com plex an d  its  com ponents

W . R . A.



201 A ., I — v i, K IN E T IC  T H E O R Y . T H E R M O D Y N A M IC S. 202

VI.— KINETIC THEORY. THERMODYNAMICS.
Calculation of chemical equilibria in gaseous systems by the aid 

of the Hernst equations or from entropies ; application to various 
equilibria, especially that of nitric oxide. E. Briner H elt. Chim. 
Acta, 1942, 25. 1515— 1527 .— E quilib rium  d a ta  fo r th e  system s 
22*0 ^  X , +  0 „  CO -  H ,0  ^  CO, -  H „  N ,  — 3 H , ^  2X H * and  
3 0 , ^  3 0 ,,  as calc, from  th e  X e ras t equations a re  in  sa tisfactory  
agreem ent w ith  th e  vals. calc, from  en tro p y  d a ta  and  w ith  experi
m entally  determ ined  vals. I t  is suggested, therefore, th a t  th e  
approx. equation  ran  be  used  sa tisfacto rily  for calculating  these  d a ta  
by  X em st’s m ethod, especially w hen en tro p y  d a ta  a re  lacking.

J .  W . S.
Vapour pressures of halogen acids. S. P . W ahrekar, >7. L. Phal- 

m kar, and  B. V . B hide (J . U n it. Bombay, 1943, 11, A, P a r t 5, 
69— 76 .— Towering o f th e  y .p . o f HC1 in  CCl, an d  in  n -C ,H lt> 
and of H B r in  C O ,, b y  ad d itio n  o f P h O ile  m ay  be due to  fo rm ation  
of [FhO M ej'X ', a lthough  th e  equilibrium  consts. K  =  C^ / 
.Cfisesci ^  OeoePsoa; for C ^ l 4R*OMs (R  =  H , p-Cl, -X O ,, -OMe, 
-Me, o-NO,, m-OHe) ex h ib it no re la tion ship to  th e  velocity  coefts. 
of th e ir hydrolysis. X o lowering occurred  in  C ,H f. F . R . G.

Quantitative investigations of amino-acids and peptides. A lii.  
Equilibria between histidine and formaldehyde. XIV. Equilibria 
between am m o-adds and formaldehyde : arginine and lysine. E . H.
Frieden, M S. D unn, and C. D. Coryell (J .  Physical Chem., 1943, 
47, 85— 91, 118— 133; cf. A ., 1943, I , 181).— X I I I .  Polarim etric  
t ¡tTarions give vals. 0-74. 6-6 X 10s, 1-68 x  10s, 4-2 x  10*, 1-45 X 
10s for th e  equilibrium  consts. L l v  L ^ ,  L ^ ,  Z.u , and  L a  (using 
Levy’s term ino logy;, respectively, for th e  reac tion  betw een histid ine  
and C H ,0 . E ach  of th e  th ree  ionic form s of h istid ine reac ts w ith  2 
successive C H ,0  m ols.

X IV . Z -(-)-Arginine and  C H ,0  re ac t b y  a n  in stan taneous an d  
p robab ly  reversible com bination  of 1 moL of each, followed b y  slow 
irreversible com bination  of th e  product, involving th e  guanidino- 
group, w ith  a  fu rth er C H ,0 . l \ —¿-Lysine shows tw o m ain equilibria 
followed b y  com plex form ation, w ith  equilibrium  consts. differing 
from  those  found b y  L evy  (cf. A ., 1935, 703). L . J .  J .

Association of boron trifluoride additive compounds with amines
in non-polar solvents. J. R- B righ t and  W . C. F eraelius (J .  Am er. 
Chem. Soc., 1943, 65 735— 736;.— Mol. w t. de term inations on
XMe,, B F , an d  2*FhMet B F , ind icate  association. Vals. o f th e
association consts. for equilibria  betw een m ono- an d  di-, m ono- 
and tri-, and m ono- and tetra-m erides are in  no  case consistent 
w ith  th e  assum ption  th a t  each of these  equilibria  is independent of 
th e  o thers. \V. R . A.

Two protons in  one step. G. Schw arzenbach a n d  R . Sulzberger 
H e k . Chim. Acta, 1943, 28, 453— 459).-—T he s tru c tu ra l caaditio iis 

for a  d ipro ton ic  acid to  h av e  K t ^ > K l a re  discussed. T hey  are 
fulfilled b y  th e  cation
[p -O H C <H 1-X tECH-CH;CH-CH :CH -XH-C,H 1- O H ^ ’, which has 
pK ,  =  8-75 an d  p K ,  — 8-25 a t  20" an d  ionic s tren g th  =  0-2.

F . J .  G.
ESect of substituents on acid strength of benzoic acid. VL Cyano- 

group. M. K ilpatrick  and  R. D . Fanes J . A m er. Chem. Soc., 1943, 
65 589—590).-—R elative  acid s treng ths of m- an d  p-C X -C ,H ,-C O ,H  
have been determ ined  in  H ,0 ,  (C H ,-O H )fc M eOH, E tO H , and  
d io x a n -H ,0  m ixtures a t  25°, in  all of which th e  £-acid is th e  stronger.

W . R . A
Approximate estimation of the isoelectric point of soluble proteins.

— See A ., 1943, H I ,  517.

Ionisation constants of substituted phenylarsonic acids. L>. Press
m an a n d  D . EL B row n (J . A m er. Chem. Soc., 1943, 65, 540— 543 .—  
F irs t an d  second ion isation  consts. of 19 su b s titu ted  phenylarsonic 
a d d s  in  H ,0  a t  22* a re  given. S u b stitu en ts  change th e  first and 
second const, b y  th e  sam e factor, m- and  p-subs t i tu en ts in troduce 
effects sim ilar to  th ose  in  BzOH, an d  o-substitu en ts  to  those  in  
B Ph(O H )r  W . R . A.

High mol. wt. aliphatic amines and their salts. X. Ionisation 
constants of primary and symmetrical secondary amines in aqueous
solution. C. W . H oerr, M R . McCorkle, a n d  A. W . R alston  (J . 
Amer. Chem. Soc., 1943, 65, 328— 329).— Ion isa tion  consts. fo r th e  
«-prim ary  a lipha tic  am ines con ta in ing  4— 18 C, isobutyl-, isoamyl-, 
and dooosyl-amines, an d  sym m etrical norm al sec. a lip ha tic  am ines 
(with 6, 8, 12, 13, 15, an d  18 C in  chain) hav e  been calc, from  
m easurem ents o f A- W . R . A.

Bearing of the dissociation constant of urea on its constitution.
J . Bell, W . A. Gillespie, an d  D . B. T ay lo r ( Trans. Faraday Soc., 
1943 . 39 137— 140..—The basic d issociation const, of CO X H J : , 
rem easured, i s —1-47 x l0 ~ 14a t2 1 ’ ; acidic dissociation is undetectab le . 
A zw itte rion  s tru c tu re  is n o t com patib le  w ith  these  resu lts , an d  an  
explanatio n  of th e  m onobasicity  of COfXEL],  and  th e  low  val. of its  
d issociation  const, b y  m eans of a  resonance h ybrid  is suggested.

F . L . U.
Stability of racemates. Mandeiie acid and its derivatives.— See

A ., 1943, H , 229.

Temperature-concentranon equilibria in the system dimethyl- 
aniline-sulphur dioxide. J. R. Bright and W . C. Fem elias (J  Amer. 
Chem. Soc., 1943, 65, 637— 639,i.— The m .p. curve for 2*PhMe,-SO, 
shows two eutectics and a m ax. corresponding w ith the compound 
2iPhMej,SO, (Ij. (I) has m.p. 12°, d f  1-OS, and separates as a red 
oil on adding light petroleum to  the mixture. I t  is associated in 
XFhM e,. W . R. A.

Phase behaviour of lithium palmitate with water and with lithium  
chloride and water. M. J .  Void (J . A m er. Chem. Soc., 1943, 65. 
465— 469;.— The L i palm itate-H jO  system  has been studied and 
compared with the X a p a lm ita te-H ,0  system . A t high soap 
concns. the b inding power of FLjO in supem eat soaps and the H ,0  
in soap of max. thermal stability follow the order L i >  X a >  K. 
Li palmitate-LiCI—HjO system s are described containing up to  
2% LiCL which increases the stability of the more solid phases.

W . R. A.
Determination of equilibrium diagrams by A'-ray methods. I. 

Determination of phase boundaries in equilibrium diagrams by A'-ray 
methods. E . A. Owen. EL Application of A'-ray methods to 
determination of phase boundaries in metallurgical equilibrium 
diagrams. W. Hum e-Rothery. HI. Examination of heat-treated 
alloys by Af-rays and by the microscope. A. J. Bradley. IV. 
Metallurgist's point of view. M. L. V. Gavler. V. Discussion J .  
Inst. M etals, 1943, 69, 2— 8, 8— 12, 12— 15, 15— 17, 18—27).— A 
Discussion of the advantages and lim itations of AT-ravs and of the 
relative val. of this m ethod and the microscope in the determination 
of equilibrium diagrams. A. R . P.

Liquid-liquid phase equilibria of the system cycfohexane-methyl 
alcohol in  presence of various salts as third components. E. L.
Eckfeldt and W . W . Lucasse (J . Physical Chem., 1943, 47, 164—  
183).— A phase curve for the system  has been obtained. The crit. 
solution tem p, is 45-14°. The effects of XaCL NaBr, X a l, XaX O ,, 
and XaCXS a t various concns. up to  saturation have been determined. 
The anionic lvotropic order is I '  >  CXS’ >  Br >  CT >  NO,'.

L. J. J .
Lyotropic order and effects of sodium salts on miscibility of cyclo- 

hexane an A methyl alcohoL E. L. Eckfeldt and W . \V_ Lucasse 
(J. Physical Chem., 1943, 47, 183— 189; cf. preceding abstract).—  
Salting-out action on the reverse order effect found w ith  cyclo- 
hexane-M eOH depends on the net result of com peting electrostatic 
effect, compound formation, and ionic polarisation. L. J  J .

Effect of temperature on liquid-liquid equilibrium. Benzene - 
acetone-water system^ and docosane-i-'-diphenylhexane-furfuralde- 
hyde system. S. W. Briggs and E . W . Comings (Ind . E ng . Chem., 
1943, 35, 411— 417).— The phase equilibria of both system s have  
been investigated over a range of tem p. Binodal curves represent
ing the boundary between uni- and di-phase regions and tie  lines 
have been constructed at 15°. 30°, and 45°. Temp, affects th e  two  
system s differently. For C ,H t-C 0 M e .-H ,0  it  alters the slope o f the  
tie-lines but changes solubility only slightly; in the other system  
it  hardly affects tie-line slope but brings about a decided change in 
solubility. The effect of temp, on th e  no. of stages required for 
given separations is discussed. C. R . H.

Ternary and binary vapour-liquid systems. Method of tie-line 
interpretation for phase equilibrium relations. C. E. Dryden (Ind . 
Eng. Chem., 1943, 35, 492— 494).— A m ethod of correlating equili
brium distribution relations o f the solute between conjugate phases 
on a solvent-free basis in  liquid—liquid and vapour-liquid system s 
and its applications to  the graphical solution of the M aloney- 
Schnbert diagram (cf. B ., 1941 ,1, 47) for theoretical extraction stages 
are presented. C. R. H.

Equilibrium in the hydrogen-m ethane-steel system. C. F . Gray 
(Iow a State CPU. J .  Sci., 1942, 17, 66—68).—The equilibrium be
tween H ,, CH4, and the Fe,C in steel has been studied a t 750— 900° 
and the equilibrium const, calc, from the relation K  =  .YPaC X 
X h ,s X P /(A Pes X N chJ. where X h , and X'ch. refer to  moL fractions 
in the gas phase and X Pac and .YPe to  moL fractions in  the solid. 
From the results the heat of the reaction 3Fe (y) (in austenite) +  
C H , =  Fe,C (/J) (in austenite; y  2H , is calc, to  be 23,500 g.-cal- a t 
850°. Combining th is  result w ith heat capacity and transition data, 
the heat of the reaction 3Fe (a) -f- CH4 ^  Fe,C (o) +  2H , is calc, to  
be 14,700 g.-cal. at 25°. J- W . S.

Merwinite in the system CaO M g0-S i0 ,.— See A., 1943, I, 188. 
Ternary system CaO-P.Oj-SiO,.— See B ., 1943, I, 291. 
Heats of dilution of aqueous solutions of glycine at 2 5 W.  E.

W allace, W . F . Offutt, and A. L. Robinson (J . A m er. Chem. Soc., 
1943, 65, 347— 350).— H eats of dilution of aq. glycine (0-8—  
0-0003m.) have been measured at 25° and partial m olal heat contents 
have been calc. The behaviour in very dll. solutions conforms more 
closely to  the theorv of Fuoss than do previously existent data.

W . R. A.
Entropy of hydration of gaseous ions. F. H.. Lee and Y . K . Tai

(J . Chinese Chem. Soc.. 1941, 8, 184— 193).—The theoretical entropy 
of hydration is calc, to  be AS =  —6-4 — ¿(1 — l/n )r, where A is
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19-5 for un ivalen t and  58-6 for b ivalen t ions, r is th e  ionic radius, 
and  n  is th e  repulsion exponent (cf. Pauling, A., 1927, 399), in  good 
agreem ent w ith  experim ental vals. F . R . G.

Heat of hydration of gaseous ions. F. H . Lee and  Y. K. T ai ( / .
Chinese Chem. Soc., 1942, 9, 41—45 ; cf. preceding ab strac t).— The 
a u th o rs ’ theo ry  by  which th e  en tropy  of hy d ra tio n  of gaseous ions 
was expressed as a  function  of ionic rad ii h as been extended to  
cover th e  hea ts  of hy d ra tio n  of gaseous ions. The resu lts accord 
w ith  experim ental d a ta  for alkali and a lkaline-earth  m eta l ions.

J. W. S.
Thermodynamic properties of air at low temperatures.— See B.,

1943, I, 264.

Thermodynamics of aqueous potassium bromide at 25° from e.m.f. 
measurements on cells with transference. E. A. Mac W illiam  and  
A. R. Gordon ( / .  Amer. Chem. Soc., 1943, 65, 984— 985).— E.m .f. 
of th e  cell w ith  transference Ag.AgBrlKBriwij) |K B r(w 2) |AgBr,Ag 
has been m easured a t  25° for concns. up  to  0-1m . Calc. vals. for 
ac tiv ity  and osm otic coeffs. a t  various concns. agree well w ith  those 
obtained by o th er m ethods. W . R. A.

VII.— ELECTROCHEMISTRY.
Conductance of aqueous solutions of magnesium perchlorate.

P. van  R ysselberghe and J. M. McGee ( / .  Am er. Chem. Soc., 1943, 
65, 737— 738).—Vals. for A25' for aq. Mg(C104)2 from  0 001 to  
6-588 equiv. per 1. are given. A§5" is 128-5 mho. W . R . A.

Transference numbers of potassium bromide in aqueous solution
a t 25°. A. G. Keenan and A. R. Gordon (J. Chem. Physics, 1943, 
11, 172,— 174).— D ata  for 25° and  [KBr] up  to  O T n . ,  obtained w ith 
autogenic cation  boundaries w ith  C dB r2 as indicator, sheared anion 
boundaries w ith  K I 0 3 as indicator, and falling cation  boundaries 
w ith  L iB r as indicator, are recorded. L. J . J.

Single potential difference at a cadmium electrode. J . A. Chalmers 
(Phil. M ag., 1942, [vii], 34, 349— 353).— The scraped electrode 
m ethod indicates th a t  th e  “ null ” solution for a Cd electrode in 
C dS04 is ~ 1 -5 n . The single electrode po ten tia l of Cd is ~  — 0-005 v.

A. J . M.
Contact potentials. J. A. Chalmers and  W . H um e-R othery  (Phil. 

Mag., 1943, [vii], 34, 213).— A correction (cf. A., 1942, I, 268).
A. J . E. W .

Effect of addition of salts on hydrogen overvoltage. G. A. E ato n  
(Iowa State Coll. J .  Sci., 1942, 17, 54— 56).— The H -overvoItage 
(rj) of Fe in 0-02— 2N-NaOH decreases w ith  increasing [NaOH], 
especially a t  high c.d. E xcep t a t  v ery  low c.d. (0-1 m a. per 2-25 
sq. cm.) where a consistent increase in -q is observed w ith  increasing 
additions of N a2S 0 4, r; in N aO H —N a2S 0 4 solutions passes th rough  a 
m ax. when [NaOH] =  [N a2S 0 4]. In  aq. K O H  y is <  in  aq. N aO H , 
whilst in aq. B a(O H )2 v is higher a t  low c.d. and  lower a t  high c.d. 
th an  in K O H  or N aO H . In  B a(O H )2—BaCl2 solutions y is >  in 
N aO H —NaCl or K O H —KC1 solutions, when th e  solutions are 2n . 
in th e  chlorides and 0-2n. in th e  hydroxides, w hilst i t  is still g reater 
in N aO H —NaCl th an  in  K O H —KC1. In  2N-NaOH y is decreased 
by  th e  add ition  of NaA102 or N a 2S i0 3 b u t is increased by th e  addition  
of N a3P 0 4 o r NaCl. The in te rp re ta tio n  of these resu lts is discussed.

J. W. S.
Deviations between observed and calculated polarographic diffusion 

currents. W . M. M acNevin and E. W . Balis (J. Amer. Chem. Soc., 
1943, 65, 660— 665).— Diffusion cu rren ts of C d", Z n", Cu", P b " , 
TT, and  Fe(CN)6' "  in 0Tm-NO3' solutions have been m easured 
polarographically. D eviations from th e  Ilkovic equation  are due, 
n o t to  complex ion form ation, reaction  w ith  Hg, or irregularities in 
drop-form ation, b u t to  s tirrin g  effects. D epartu res from  theory  
were observed when photom icrographic exam ination  showed th a t  
the  cathode drops were spherical and  th a t  secondary rem aining 
drops produced a  negligible effect, as Ilkovic assum ed. Effects 
of m echanical ag ita tion  by  N 2 bubbles and of vary ing  cathode d rop
ping ra te s  on th e  dev ia tions have been determ ined. W . R. A.

VIII.— REACTIONS.
Unimolecular reactions. D. D. E ley  (Trans. Faraday Soc., 1943, 

39, 168— 172).— The conditions under which th e  " square-term  ” 
and  " tran s itio n -s ta te  ”  formulae are applicable to  unimol. reactions 
are discussed. F o r th e  special case of "  fa s t ” reactions an  experi
m ental criterion  is described w hereby i t  m ay  be ascertained which is 
th e  ra te -determ in ing  step , and  consequently  which form ula is 
appropria te . A p a rticu la r  lim ita tio n  of th e  "  square-term  ” 
form ula is po in ted  ou t. F. L. U.

Thermal decomposition of hydrocarbons, resonance stabilisation, 
and isomerisation of free radicals. A. Kossiakoff and  F . O. Rice 
(J. Am er. Chem. Soc., 1943, 65, 590— 595).— Free radicals form ed 
in th e  therm al decom p, of paraffins are stabilised  by  resonance, 
which is least in p rim ary  and g reatest in tert. radicals. Resonance

accounts for differing ra tes  of rem oval of p rim ary , sec., an •
atom s from hydrocarbons by  free radicals, ̂ ong-chain
m ay  isomerise in ternally , e.g., n- to  ¿sohexyl. These 
considered in calculating th e  p roportions of p ro ducts iron ■
heptanes, and  octanes, giving im proved agreem ent w ith  experim ental 
d a ta . vv- A -

Kinetics of polymerisation reactions. I. First-order initiation 
reaction. II. Second- and combined second- and first-order initi
ation reactions. Mutual stabilisation of growing chains. K. Ginell
and  R. Sim ha (J. Am er. Chem. Soc., 1943, 65, 706— 715, 715 727).
— I. A m athem atical theo ry  of polym erisation , involving the  rate 
of fo rm ation  of nuclei, th e ir  ra te  of grow th, and  th e  ra te  of cessation 
of grow th, is developed. T he re la tion  betw een th e  final average chain 
length  and  chain  leng th  d istrib u tio n  and  th e  ra te  coeffs. and initial 
concn. is discussed when th e  ra tio s  ra te  of cessation  to  ra te  of initi
a tion  and Fate of p ropagation  to  ra te  of cessation of growth are
(a) large and (6) sm all. F o r (a) th e  average mol. w t. is large and 
approx. const, in th e  la s t stages w hilst for (b) th e  average mol. wt. 
increases continuously , reaching a  final sm all val. R eaction  rate 
coeffs. can be determ ined.

II . W hen in itia tio n  is second order th e  final average mol. wt. is 
sm aller, approaching th e  previous vals. if th e  ra te  of initiation 
becomes very  sm all. F ina l average chain  leng th  does n o t depend 
on in itia l concn. M utual cessation of g row th of chains, and its effect 
on final average mol. w ts. and  chain  leng th  d istribu tion , are con
sidered. W. R. A.

Kinetics of hypoiodite decomposition. C. H . L i and  (Miss) C. F. 
W hite  (J. Am er. Chem. Soc., 1943, 65, 335— 339).— H ypoiodite was 
determ ined by  its  rap id  reaction  w ith  tyrosine. In  strongly  alkaline 
solution th e  ra te  law  a t  25° is —d[O I']/d f =  2-9[OI'] +  
104[OI']2[I '] /[O H ']. H ea t of ac tivation  for th e  second p a th , calc, 
from  th e  ra te  laws a t  25° and 2°, is 12-4 kg.-cal. M echanism s for each 
p a th  are proposed. W . R. A.

Kinetics of exchange reactions of the type RI +  I * '^ R I *  +  I' 
in alcoholic solution. H . A. C. M cK ay (J. Am er. Chem. Soc., 1943, 
65, 702— 706).— R eaction  of alkyl iodides w ith  rad io -I ion in  E tO H  
is bimol. Velocity and  tem p, coeffs. and energies of activation  
have been determ ined. V ariation  of bimol. velocity  coeff. w ith 
concn. of reac tan ts  has been studied  for E tI  a t  30°. W . R. A.

Deuterium exchange in the system hydrogen deuteride-methyl 
alcohol. A. G. Gassm an, C. J . H ochanadel, and R. J . H artm an  
(J. Am er. Chem. Soc., 1943, 65, 988).— V elocity coeffs. of th e  ester- 
ification, catalysed  by DC1, of 9 a rom atic  acids have  been d e te r
m ined, Id e n tity  w ith  vals. of th e  HCl-catalysed reaction  is adduced 
as evidence for D exchange. W. R . A.

Action of free radicals on para-hydrogen. HI. Dipyridinium radicals.
G. M. Schw ab, E. Schwab-Agallidis, and  N. A gliardi (B er., 1940, 73,
[B], 279— 285),—M easurem ent of th e  p -H  tran sfo rm atio n  in  MeOH 
com bined w ith  m easurem ents b y  o th er au th o rs in  d ifferent solvents 
shows th a t  th e  mol. ra te  of transfo rm ation  in valency-satu ra ted  
liquids is add itively  composed of a  const, co n tribu tion  of induced 
m agnetic  m om ents and  a  co n tribu tion  of th e  nucleus m om ents 
of each proton. Tow ards p -K  1 : L-dibenzyl-4 : 4 '-d ipyrid in ium  is 
n o t a diradical and its  m onochloride is  a  com pletely dissociated 
m onoradical. H . W .

Hydrolysis. II. Comparison of the saponification constants of 
the phenyl esters of fatty acids with those of their cyc/ohexyl esters.
B. E . M irza and  G. D. A dvani (J. Univ. Bombay, 1943, 11, A, P a r t  5, 
63— 68; cf. A., 1942, I, 243).— V elocity coeffs. are recorded for the 
saponification by E tO H -K O H  of Ph  and  cyc/ohexyl esters of AcOH, 
E tC 0 2H , and  P r“C 0 2H  and  of cyc/ohexyl iso bu ty rate . F o r a given 
acid, th e  coeff. for th e  cyc/ohexyl is —28 tim es th a t  of th e  P h  ester.

F. R. G.
Kinetics of phloroglucinolcarboxylic acid. E . B aur and  P . Giger 

(Helv. Chim. Acta, 1943, 26, 450— 453).— The w ork of W idm er (A., 
1929, 517) has been repeated  and  confirm ed. T he p lo t of reaction 
ra te  against distance from  equilibrium  in the  neighbourhood of the 
equilibrium  poin t form s tw o s tra ig h t lines in te rsecting  sharp ly  at 
the  origin. F. J . G.

Kinetics of haemoglobin reactions. D. D. E ley  (Trans. Faraday 
Soc., 1943, 39, 172— 181).— The d a ta  of H artrid g e  and  R oughton 
(cf. A., 1923, 229, 746; 1925, 557; 1934, 1073; 1937, I I I ,  2) are 
discussed from  th e  p o in t of view  of tran s itio n -sta te  theo ry , an d  vals. 
of th e  energy and en tro p y  of ac tivation  are calc, for th e  reactions 
of haemoglobin w ith  0 2 and  w ith  CO in aq. solu tion . B y the  
s tan d ard s of chem ical kinetics the  reaction  w ith  CO appears to  be 
fairly  norm al, w hilst th a t  w ith  Oa is not, the  difference betw een the 
activ a tio n  energies of th e  forw ard and back reactions differing 
g reatly  from  th e  h ea t of reaction. The association  reactions are 
characterised  by  th e ir low activation  energy, and th e  dissociation by 
its  high en tro p y  of activation . I t  is suggested th a t  th is  m ay  be due 
to  loosening of th e  s tru c tu re  of th e  p ro tein  on form ing an  ac tiv a ted  
complex. T he activ a ted  complexes are p ro b ab ly  d ifferent for th e  
forw ard and  back reactions. F  L. U.
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Resolution and rates of hydrolysis of ¿/-a-bromopropionic acid and 
its glycine derivatives.— See A., 1943, I I ,  215. 

Inversion of /-menthone and reaction of diazoacetic ester with 
chloroacetic acids. Inversion of menthone with trichloroacetic acid 
in aprotic solvents. Influence of addenda on inversion of /-menthone 
with acids in benzene.— See A., 1943, I I ,  202. 

Disappearance of thiosulphate in solutions of maleic acid ; catalysis
of cis-trans-isomerisation. H . T aube ( J . Am er. Chem. Soc., 1943, 
65, 526— 531).— D isappearance of S20 3"  in m aleic acid (I) solutions 
proceeds by  tw o pa th s , th e  im portance of each p a th  depending on the 
acidity. Two p a th s  are also observed in th e  form ation  of fum aric 
acid in solutions of (I) and S20 3" ,  sim ilar in  n a tu re  to  th e  correspond
ing p a th s for S20 3"  decom p. C atalysis of th e  cis-trans isom erisation 
by the  reaction  of H 2S and  S 0 2 w as exam ined. W . R. A.

Effects of inorganic electrolytes on the liberation of -SH  in pro
teins. N. F. B urk  (J. Physical Chem., 1943, 47, 104— 118).— M any 
electrolytes in h ib it liberation  of t itra ta b le  -SH in solutions of 
ovalbum in (I), edestin  (II), and  lac talbum in  (III), denatu red  by 
CO(NH2)2 o r CaCl2. Inh ib itio n  increases in  th e  order of th e  Hof- 
m eister series. A lyotropic series M g" <  M n" <  B a "  <  C a" is 
found for d en atu ra tio n  of (II). MgCl2 and MnCl2 in h ib it liberation  
of 'SH  a t high, b u t produce i t  a t  low, concns., w hilst th e ir su lphates 
and ace ta tes in h ib it a t  all concns. O pposite effects on (I) and 
(III) are found w ith  HC1 and  MgCl2. D enatu ra tio n  of (III) by 
CaCl2 is inh ib ited  by  cations in the  order N a ‘ <  K ‘ <  N H ,‘ <  M g" 
<  H ‘, and is also produced by Ca(OAc)2. L. J. J .

Decomposition of ethylene and carbon monoxide on metallic 
catalysts. A. R. M cKinney (J. Physical Chem., 1943, 47, 152— 
163).— Of th e  m etals Co, Cu, Fe, N i, Os, Pd, P t, Zn, prepared  under 
uniform  conditions, only those  which form  carbonyls catalyse de 
comp. of CO. Decom p, of C2H 4 is re la ted  to  a t. radius. L. J . J.

Catalytic decomposition of ethyl alcohol in presence of magnesium  
oxide. T. T. C astonguay (Iowa State Coll. J .  Sci., 1942, 17, 37—  
39).— The products of the  decomp, of E tO H  vapour on MgO a t 
365— 457°/I  atm . include MeCHO, P r“CHO, COMePr“, B u°O H , 
COMe2, and  (CH21CH)2. T he decomp, under pressure in the  
presence of MgO a t  394— 497° yields a  com plex m ix ture  of products.

J. W . S.
Surface area and catalytic activity of zinc oxide pigments. C. W.

Siller (J. Am er. Chem. Soc., 1943, 65, 431— 434).— Prep, of ZnO 
pigm ents w ith  different sp. surfaces, b u t th e  sam e surface character
istics, is described. C ata ly tic  a c tiv ity  per g. for th e  decomp, of 
MeOH oc th e  sp. surface m easured microscopically. W . R . A.

Application of palladium- and platinum-polyvinyl alcohol- 
vanadium catalysts. L. D. R am pino and  F . F. N ord ( / .  Amer. 
Chem. Soc., 1943, 65, 429— 431).— R eduction  of PhCH O , cinnam - 
aldehyde, maleic acid, benzoquinone, and  I is described. V anadous 
cata lysts w ith  0 2-free H 2 establish  th e  d ispensability  of 0 2 in noble 
m etal reductions. W . R. A.

Catalytic activity of activated nitrogenous carbons. P. F. B ente 
and J. H. W alton  ( / .  Physical Chem., 1943, 47, 133— 148).— A no. 
of nitrogenous C and  one sugar C sam ple showed optim um  ac tiv 
ation  a t  875° for effect on (i) decomp, of H 20 2, (ii) ox idation  of 
quinol, and  (iii) ox idation  of K  u ra te , w ith  a c tiv ity  decreasing in 
the  sam e order for each reaction . C from  (CH2)6N 4 h as a  very  high 
activ ity . A dsorption  of 0 2 produces decay for reactions (i) and (iii) 
only, and 0-001n-KCN inh ib its  th e  action  of n itrogenous C, b u t no t 
of sugar C. I  adsorp tion  oc surface area, b u t  is n o t correlated  w ith  
the (small) active  surface. L. J . J .

Oxidation of resoreinol by hydrogen peroxide in presence of tungstic 
acid sol as catalyst.— See A., 1943, I I ,  217. 

Electrolysis of manganous sulphate and sulphuric acid. D. N.
Solanki and  M. P ra b h a n ja n m u rty  (J. In d ia n  Chem. Soc., 1942, 19, 
473—480).— A detailed  s tu d y  of th e  electrolysis of M nS 0 4 and  H 2S 0 4 
under various conditions has been m ade in  order to  find th e  optim al 
yields of ox idation  p roducts . The ranges over which th e  conditions 
were varied  are followed by  th e  op tim um  vals. in  th e  lis t below : 
[H2S 0 4] 30— 90% , 6 0 % ; [M nSOJ 1-5— 9% , 7-5% ; tem p. 15—  
80°, 60°; in ter-electrode distance, 2— 9 cm., 5-5 cm .; anodic c.d., 
100— 480, 300 am p. p er dm .2; cathodic  c.d., 52— 750, 270 am p. per 
dm .2; cu rren t concn., 0-0105— 0-025, 0-019 am p. per c.c. The 
n a tu re  of th e  anodic m ateria l affects th e  resu lts  considerably. W ith  
a g raph ite  anode th ere  w as no oxidation . T he effect of 18 cata ly sts  
was studied . C e(S04)2, K I 0 3, C oS04, Pb(O A c)2, and  H F  con
siderably  im proved the  cu rren t efficiency for anodic oxidation . 
T12(S 0 4)3, K I, and HC1 were negative  ca ta lysts . A n explanation  of 
the  ca ta ly tic  effect is offered. If  a.c. is superim posed on th e  d.c. 
electrolysing cu rren t, th e  cu rren t efficiency im proves greatly . 
T he la tte r , however, is decreased by  passing  steam  th rough  th e  
e lectrolyte, p robab ly  owing to  ag ita tio n  of th e  electrolyte.

A. J . M.
[Electrolytic] surface protection of magnesium alloys.— See B., 

1943, I , 301.

Photochemistry of the formation of sulphuryl chloride. M. C.
Londergan (Iowa State Coll. J . Sci., 1942, 17, 95— 97).— The p h o to 
chem ical reaction  betw een S 0 2 and  Cl2 has been stud ied  a t  70° and 
in itia l pressures 12— 60 m m. W ith  4358 A .  rad ia tion  th e  qu an tu m  
efficiency is 1-2 ±0-2 . T his is in te rp reted  as ind icating  th a t  i t  is 
possible for th e  excited  Cl2 mol. to  com bine d irectly  w ith  a  S 0 2 mol. 
The equilibrium  const, of th e  dissociation of S 0 2C12 has been stud ied  
in th e  presence of anim al charcoal a t  70— 100° and  th e  h ea t of d is
sociation AH 0 calc, as 12,795 g.-cal. per g.-mol. An expression 
for th e  free energy of d issociation of S 0 2C12 a t  any  tem p, is also 
given. J . W . S.

Inhibitory effect of iodine on the photolysis of gaseous hydrogen 
iodide. R. A. Ogg, ju n ., and  R . R. W illiam s, jun . (J. Chem. Physics, 
1943, 11, 214— 215).—T he ra tio  of th e  ra te  coeffs. k t /k 1 for th e  
reactions H  -f- H I  -V H 2 +  I  (i), H  +  I 2 H I  +  I  (ii) in  H I - I 2 
m ixtures w ith  [H I] 50— 150 m m. and  [ I2] 0— 20 m m. H g a t  108° 
is 4-9±0-3 , independent of tem p, over ~ 5 0 °  range. R eaction  (ii) 
m ust have  a  sm all finite  ac tivation  energy. L. J . J.

Latent image formation.— See B ., 1943, I I ,  234.

Photochemical reactions between vinyl chloride and chlorine or 
bromine, leading to the formation of aa)3-trichloroethane and a/l-di- 
bromochloroethane. R . Schm itz and  H . Schum acher (Z. physikal. 
Chem., 1942, B, 52, 72— 89).— The photochem ical ch lorination  of 
C H 2:CHC1 (I), affording C H 2C1-CHC12 (II), a t  a  p ressure of (I) >  
~ 7 0 — 100 mm.', accords w ith  + d [ (I I ) ] /d i  =  /¡[/abs.]*[Cl2]. The 
q u an tu m  yield is high ( ~ 106) and  th e  tem p, coeff. only  very  sligh tly  
> 1 .  0 2 strongly  inh ib its th e  reaction . T he photo-chem ical
b rom ination  of (I), affording C H 2Br-CHClBr (III) accords w ith  
+  d [ ( I I I ) ] /d /=  A[Br2] [ / abB.]i[(I)]i. T he q u an tu m  yield is ~ 1 0 \  
and  th e  tem p, coeff. 0-85 for 10°. 0 2 s trongly  inh ib its  th e  reac tion .
M echanisms for b o th  reactions are proposed. F . J . G.

Intermediate step in the autoxidation of quinol. Aerial fogging 
of photographic emulsions. T. H . Jam es (J. Chem. Physics, 1943, 
11, 183— 187).— N either chem ilum inescence nor H 20 2 can  accoun t 
for aerial fog during  ox idation  of quinol in  presence of p h o to 
graphic emulsions, since th e  form er is u n d etectab le  during  aerial 
fogging, and  very  large [H 20 2] is required  to  produce a  com parable 
effect. A tran s ito ry  radical, p robab ly  H 0 2ror 0 2', is suggested as th e  
fogging agent. L. J . J.

Photo-oxidation of quinine. T. L. R am a C har (J. In d ia n  Chem. 
Soc., 1942, 19, 447— 452).— T he photochem ical ox idation  of quin ine 
hydrochloride by  U 0 2(N 0 3)2, N a V 0 3, and  K 2Cr20 ,  h a s been studied , 
th e  sols produced in  th e  presence of th e  la s t tw o reagen ts being 
peptised. In  th e  ox idation  b y  U 0 2(N 0 3)2 th e  velocity  of reaction  
v oc th e  in ten sity  of lig h t absorbed (I) w hilst in  th e  reac tion  w ith  
N aV 0 3 and  K 2Cr20 ,  v cc /  X [sol]. F o r th e  reac tion  w ith  N a V 0 3 
in  /-circularly polarised ligh t v is >  for th e  reac tio n  in  ¿-circularly  
polarised light, as pred icted  from  th e  circular dichroism  exhib ited  
by  th e  sols in  th e  u ltra -v io le t spectra l region. J . W . S.

Photo-oxidation of chlorophyll. S. Aronoff an d  G. M ackinney ( / .  
A m er. Chem. Soc., 1943, 65, 956— 958).— Photo -ox idation  of chloro
p hyll a and  b, and  th e  re ta rd a tio n  b y  caro tene (I), have  been stud ied  
kinetically . O xidation  is p ro b ab ly  second order and  has a  low 
q u an tu m  efficiency. P ro tective  action  becom es const, in  so lu tions 
contain ing  >  1 m ol. of (I) to  8 mols. of chlorophyll. W . R . A.

Chemical processes involving radio-bromine. Behaviour of ethyl 
bromide on radio-activation in the gas phase and the reaction be
tween the active bromine atoms produced and acetylene. H . Suess 
(Z. physikal. Chem., 1940, B, 45, 297— 311).— M ixtures of E tB r  
v apour and  H B r and  D B r, w ith  and  w ith o u t C2H 2, were a c tiv a ted  by  
neu trons and, b y  analysing  th e  H 20-so l. and  org. p o rtio n s of th e  
system , th e  fa te  of Br* h as been determ ined. W ith  C2H 2 absen t, 
Br* is found as HBr*, ind icating  ejection  of Br* from  E tB r. W hen 
C2H 2 is present, org. Br* com pounds are form ed, th e  am o u n t 
depending on th e  p a rtia l pressure of C2H 2 and  increasing on re 
p lacem ent of H B r by  D B r. T h a t unchanged Br* a tom s are p ro 
duced has been proved by  activ a tio n  experim ents in  electric fields. 
R a te  of add ition  of Br* to  C2H 2 is th e  ra te  of exchange w ith  H B r. 
Br* does n o t percep tib ly  reac t w ith  H . W . R . A.

Behaviour of hydrogen bromide in nuclear processes of bromine.
H. Suess (Z. physikal. Chem., 1940, B, 45, 312— 322).— W hen E tB r  
is bom barded by  neu trons in  th e  presence of H B r and  C2H 6, rad io-B r 
is p roduced by  four processes; (1) cap tu re  of n eu tro n  b y  E tB r ;
(2) cap tu re  of neu tro n  by  H B r o r D B r; (3) tran s itio n  of H 80Br* 
(4-5 hr.) in to  H 80B r (18 m in .) ; (4) photochem ical fo rm ation  of 82Br.
(1) involves ru p tu re  of th e  mol. b inding of B r; in  (2) th e  em itted  
y -q u an ta  a re  usually  n o t g reat enough to  ru p tu re  th e  mol. b in d in g ; 
w hilst in  (3) excited H B r’ is form ed. W . R . A.

Decomposition of potassium iodide by ultrasonic waves. J . N.
B h ar (J. Counc. Sci. Ind . Res., Ind ia , 1943, 1, 106— 108).— S u p er
sonic w aves (v n o t sta ted) cause p a r tia l decom p, of K I  so lu tions to  
give free I, th e  %  decom p, decreasing (14-7— 0-13% ) w ith  increasing  
concn. (0-006— 0-4n.). > 9 0 %  of th e  I  from  0-5n-K I w as recovered
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by  repeated  (18 tim es) rem oval of I on ac tivated  C followed b y  re 
exposure of th e  solution. M. H . M. A.

IX.— PREPARATION OF INORGANIC SUBSTANCES.
“  Inorganic benzene,” B3N3H 6. E. W iberg and  A. Bolz {Her., 1940, 

73, [2J], 209— 232).— A t room  tem p. B 2H 6 and N H , give th e  com 
pound, B 2H S,2N H 3, independent of th e  excess of N H 3. A t higher 
tem p, w ith  a  large excess of N H 3 th e  p roduct is B 2(N H )3 and  thence 
BN. Borazene (I), B 3N 3H 6, b.p. 55-0°, m .p. —58-0° (m any o ther 
physical d a ta  recorded), is best ob tained  from  B 2H e and  N H 3 (mol.
ra tio  1 : 2) a t  > 2 0 0 ° /l  atm . I ts  constitu tion ,
follows in th a t  i t  gives 2 Me derivatives one of which is hydrolysed 
to  B (O H )3, N H 2Me, and  H 2 w hilst th e  o ther yields N H 3 and 
BM e(OH)2. The fine s tru c tu re  shows a very  close relationship  
to  th a t  of C6H 6. T he m ode of fo rm ation  is discussed. (I) is 
m ore reactive  th an  CeH e. A t room  tem p, and  in  absence of ca ta ly st 
i t  adds 3 mols. of com pounds H X  (X  =  Cl, Br, OH, OMe), giving 
derivatives (II) of “  inorg. cyrfohexane.*’ N H 3 is added slowly 
and  in  a com plex m anner. A t 50— 100° (II) evolve 3 H 2 and  give 
th e  "  arom atic system  ”  so th a t  th e  u ltim ate  effect is a substitu tion  
in (I). Thus (I) and H B r a t 100° afford B 3N 3H 3B r3\ alternatively , 
th e  re-form ed ' '  a rom atic  ring ’ ’ m ay  d isrup t in to  th ree  sim ilar com 
ponents. I f  (II) are heated  in presence of H X , H X  adds to  th e  double 
linkings form ed by  loss of H 2 from  (I), th e  end effect therefore being 
substitu tion  of H  by  X  w ith  evolution of H 2 from  th e  cyc/ohexane 
mol. A ttem pted  hydrogenation  of (I) in presence of finely-divided 
Ni a t  190° causes fission of th e  ring and  production  of com pounds 
of high mol. w t . ; sim ilar condensation occurs in presence of P d  
a t  50°. W ith  excess of B r a t  0° (I) affords a  yellow add itive  p roduct 
which evolves H B r a t  room  tem p, or m ore rap id ly  a t  60— 70°, 
giving th e  compound, B 3N 3H 2B r4 (“  inorg. dibrom obenzene ” ), 
which is readily  hydrolysed to  "  inorg. resorcinol.”  H . W.

Magnesium carbides. W . H. C. R ueggeberg ( / .  A m er. Chem. 
Soc., 1943, 65, 602— 607).— MgC2 is unstab le  a t  high tem p., yielding 
free C and Mg2C3. Mg2C3 is shown, b y  a  v a rie ty  of tests, to  be a 
pure substance and appears to  con tain  a  3-C chain in  i ts  crystal 
lattice. MgC2 (prep, from  M gE t2 and C2H 2) has been exam ined by 
th e  X -ray  powder m e th o d ; th e  d a ta  com pare well w ith  those for the  
te tragonal CaC2 s tru c tu re  having aa 4-86, c0 5-76 a . An explan
a tio n  of th e  reac tiv ity  and in stab ility  of MgC2 is advanced.

W. R. A.
Red zinc oxide. W. E h re t and A. G reenstone ( / .  Am er. Chem. 

Soc., 1943, 65, 872— 877).— Red ZnO can be p repared  by  heating  
white ZnO w ith  N H 4 salts or CO(NH2)2 o r N H 2Ac b u t th e  m ost 
suitable m ethod is to  h ea t w hite ZnO w ith  N H 4N 0 3. The red 
oxide contains ~ 0 '0 2 %  of Zn in  excess and  its  colour val. is th e  
higher th e  higher is th e  am ount of excess Zn. The average particle  
size in th e  red oxide is >  in  th e  solute b u t vals. of p and  solubility 
are identical. The cause of coloration canno t be unequivocally  
sta ted  b u t th e  presence of F  centres is favoured. W . R . A.

Fractionation of the rare earths by zeolite action. R. G. Russell 
and  D. W . Pearce ( / .  Amer. Chem. Soc., 1943, 65, 595— 600).—  
Fractional separation  of ra re  earths b y  zeolites has been effected. 
R are earth  ions of decreasing ionic rad ius are held m ore firmly in 
th e  zeolite la ttice  th a n  larger ions. R em oval of ra re  earth  ions 
from  th e  zeolite m ay  be carried o u t fractionally , th e  largest ions 
being rem oved first. W . R . A.

Hydrate isomerism in the hydrated chromic chlorides. Preparation 
of triethylenediaminechromic chloride from hexa-aquochromic 
chloride. L. E . M archi and  J . P . M cReynolds ( / .  Am er. Chem. 
Soc., 1943, 65, 480— 481).— [Cr(en)8]Cl3, in yields > 2 5 %  of th eo re ti
cal yield, was prepared  by  action  of d ry  (CH2-N H 2)2 on [Cr(H 20 ) 6]Cl3 
b u t n o t on [C r(H 20 ) 4Cl2]Cl,2H20  or [Cr(H 20 ) 5Cl]Cl2,H 20 .

W. R. A.
Reactions of nickelous, nickelonickelic, and ferric oxides in liquid 

ammonia. R. B. H o lt and  G. W . W a tt ( / .  Am er. Chem. Soc., 1943, 
65, 988— 989).— All a re  insol. in  and  unreactive  tow ards liquid N H 3 
a t 25°. F e 20 3 was unchanged a fte r trea tm e n t w ith  liquid N H 3
contain ing a  large excess of N H 4C1 or N H 4N 0 3, w hilst under sim ilar 
conditions NiO dissolved to  a  slight ex ten t and  N i30 3 gave large 
yields of N i(N H 3) ,X 2 (X  =  N 0 3, Cl). T rea tm en t w ith  solutions 
of K N H 2 in liquid  N H 3 gave unchanged NiO, a  m ix ture  of insol. 
p ro ducts w ith  N i20 3, and  FeO  and  Fe w ith  F e 2Os. A t 0° NiO is 
reduced to  N i by  liquid  N H 3 solutions of K. N i20 3 and  F e20 3 
catalyse  th e  fo rm ation of K N H 2 from  K  in liquid N H 3 so th a t  the  
oxides were n o t sensibly reduced. W . R . A.

Formation of nickel and cobalt silicates with planar lattices. W.
F e itk n ech t and  A. Berger (Helv. Chim. Acta, 1942, 25, 1543— 
1547).— H eating  of a  suspension of p u re  N i(O H )2 in H 20  in  a  sealed 
glass tu b e  a t  —200° during  30 hr. yields a  p roduct incom pletely 
sol. in HCi. T he insol. po rtion  has an approx. com position 
5 N i0 ,8 S i0 2,8H 20  and  yields a  characteristic  X -ray  diagram  sim ilar 
to  th a t  of o ther h y d ra ted  silicates, e.g., cham osite and  antigorite.

The cell 
tu re  seems

is orthohexagonal w ith a 5-33, h 9-24, c 7-25 A. T he struc- 
tu re  seems to  comprise a lte rn a te  planes of N i(O H )2 and  SiUt* , en 
green basic Co brom ide is heated  w ith  H 20  in a  sealed u e at 
'•*■'200 5 it yields a sim ilar p roduct w ith  a 5 3 7 , b 9-30, c 7 -3

J. W. S.

X.— ANALYSIS.
Indicator having remarkable properties. G. Schw arzenbach [Helv.

Chim. Acta, 1943, 26, 418— 424). T he cation  of 5-pyridimum-
glutacondialdehyde perchlorate, [0 :CH-CH:CH-CH:CH-NC5H,]+ 
(A., 1943, II , 172), is a dibasic acid of which th e  acid—base system 
is of th e  ty p e  A+ +  O H -  ^  B~ +  H +. As an  in d ica to r its  colour 
change covers a  very  sm all p H  range, and  th e  sa lt effect and alcohol 
error are also very  sm all. F . J. G.

Use of p-aminodimethylaniline as an indicator for free chlorine 
[in water].— See B., 1943, I I I ,  164. 

Colorimetric determination of ammonia with Nessler reagent. E.
Geiger (Helv. Chim. Acta, 1942, 25, 1453— 1469).— The reaction 
betw een N H 3 and K 2H g I4 in alkaline so lu tion  a tta in s  an  equilibrium 
sta te , being m ost com plete a t  high [KOH] and  reversed by the 
ad d ition  of K I. In  2— 12N-KOH a t  18— 70° on ly  H g 2ONH2I 
is p p td ., whereas in 0-01— 1n-K O H  (Hg2O N H 2I)2,H g I2 is also 
pp td . and  in 0-01— 0 1 n -K O H  p p tn . is n o t q u an t. F o r th e  colori
m etric  determ ination  of N H 3 i t  is recom m ended th a t  th e  solution 
under te s t  should be  brough t to  an  a lkali co n ten t of 0 105— 0-135n. 
w ith  N aO H  or K O H  and th en  trea te d  w ith  K 2H g I4 reagent. The 
la tte r  is m ade up so as to  con ta in  excess of H g l2, which can react 
w ith  th e  K I form ed in th e  reaction  to  yield fu rth er K 2H g I4.

J .  W. S.
Perchloric acid method for determination of silicon in ferrosilicon.

— See B., 1943, I, 297.

Detection of war gases. I. Dyes as reagents for detecting phos
gene. T. L. P u  and  C. T. Lo (J. Chinese Chem. Soc., 1941, 8, 140— 
142).— 72 dyes have  been tes ted  as reagents for COCl2. Me-violet, 
M e-violet B, gentian-vio let B, and  rosaniline give colour changes with 
0-7 mg. of COCl2 per 1. w ith in  1 sec. (test papers exposed to  vapour 
from  1%  COCl2 in  PhM e). A. L i.

Systematic analysis of the cations without the use of hydrogen 
sulphide. T. P . Chao and  S. C. H w ang ( / .  Chinese Chem. Soc., 
1941, 8, 21— 31).— In  th e  system  suggested th e  cations are separated  
in to  groups by  successive pp tns. w ith  HCI, d il H 2S 0 4 and  E tO H , 
(N H 4)2S in  presence of N H 4OAc and  excess of AcOH, and  H 3P 0 4 
and  excess of aq. N H 3. The separation  and  iden tification  of the  
cations w ith in  each group are outlined in tab les. J. W . S.

Determination of potassium with zinc cobaltinitrite. Y. C. Chen
and  S. S. Shen (J . Chinese Chem. Soc., 1941, 8 , 12-—14).— Zn cobalti
n itr ite  reagent, p repared  by  th e  m ethod  of A dam s et al. (A., 1935, 
1337), can be used for th e  determ ina tion  of K. T he resu lts  are as 
satisfactory  as those obtained by p p tn . w ith  N a3C o(N 0 2)6 and  the  
filtra te  from  th e  separation  of K  can be used for de te rm ination  of Na 
by  p p tn . w ith  Zn urany l aceta te. J . W . S.

Removal of phosphate ions before determination of sodium by the 
zinc uranyl acetate method. Y. C. Chen and  S. S. Shen (J. Chinese 
Chem. Soc., 1941, 8, 7— 11).— B oth th e  ZrOCl2 and  Sn m ethods are 
suitable for th e  rem oval of P 0 4'"  p rio r to  th e  d e te rm ination  of Na 
by  p p tn . w ith  Zn urany l ace ta te  in  solutions con tain ing  0-05— 1 mg. 
of N a and 1-5 mg. of P O ,'"  per ml. in th e  presence of traces of K, Ca, 
or Mg. The ZrOCl2 m ethod is particu la rly  efficient and  rapid .

J. W . S.
Spectrochemical determination of potassium in brine solutions.—

See B., 1943, I, 282.

Determination of calcium by precipitation with picrolonic acid and 
polarographic measurement of residual picrolonic acid. G. Cohn and
I. M. Kolthoff (J. B iol. Chem., 1943, 147, 705— 719).— In  th e  method 
described, dissolved Ca (concn. 0-001— 0-01m.) is trea te d  w ith  excess 
of 0 0lM -picrolonic acid (I) a fte r ad d ition  of A cO H -LiO A c-L iC l 
buffer and  th e  m ix tu re  is m ain tained  for 12 hr. a t  0° for [Ca] 
> 5  X 10_3m. or a t  >  20° when it  is higher. T he excess of (I) is 
determ ined polarographically  w ithou t rem oving p p td . Ca picrolonate. 
The error is 1— 2% . The am oun t of (I) required  is deduced by 
com paring th e  tu rb id ity  produced on adding oxa la te  to  a  portion 
of th e  solution w ith  th a t  produced in  a  s tan d ard  Ca so lu tion  or by 
m easuring the  tim e before pp tn . of Ca picro lonate  begins. R elatively 
large concns. of N a ‘, K ’, N H ,', M g", S 0 4", and  P 0 4'"  do n o t interfere.

. . W . McC.
Determination of zinc in aluminium alloys.— See B., 1943, I, 302. 

Electrolytic determination of zinc in magnesium alloys.— See B
•1943, I, 301.

Determination of zinc and cadmium cations with anthranilic acid
P. W enger (Helv. Chim. Acta, 1942, 25, 1499— 1500; cf. F u n k  A 
1943, I, 42).—The m icro-gravim etric de te rm ination  of Zn by  p p tn ’ 
w ith  an thran ilic  acid is equally  accurate  w hether p p tn . is brought
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ab ou t a t  room  tem p, or a t  100° b u t  for determ ination  of Cd more 
accurate  resu lts  are ob tained  by  p p tn . a t  100°. J . W . S.

Reagents for cations. VIII. Reagents for cerium cations. P.
W enger and  R. D uckert [w ith (Mile.) Y. Rusconi] (Helv. Chim. Acta,
1942, 25, 1547— 1552).— The d isadvantages of various reagents 
which have  been suggested for th e  de tection  of Ce are tab u la ted . 
The characteristics, sensitivities, and  specificities of th e  following 
reagents recom m ended for use under various conditions are recorded : 
N a2C 0 3, phosphom olybdic acid, benzidine or o-tolidine,
0-N H 2-C ,H 4-CO2N H 4, C H Ph(C 6H 4-NMe2-p)2. J . W . S.

Quantitative spectrographic analysis of stainless steels.— See B.,
1943, I, 297.

Cobalt determination [in steel] by photo-electric comparison.— See
B„ 1943, I , 297.

Spot test for chromium [in steel].— See B ., 1943, I , 297. 
Determination of aluminium in high-nickel-chrom ium  steels.—

See B., 1943, I , 297.
Analytical study of thorium and cerium cations. P. W enger and  

R. D uckert (Helv. Chim. Acta, 1943, 26, 416— 418; cf. A., 1942, I, 
410; also supra).— A correction. F. J .  G.

XI.— APPARATUS ETC.
Weissenberg controlled-temperature technique. N. W . Buerger 

(Amer. M in .,  1942, 27, 217— 218).— A h eating  accessory perm its 
powder photographs of single crystals heated  a t various tem p, to  be 
taken . L- S. T.

Attempts at obtaining excitation of an atomic beam of monatomic 
hydrogen. W . E . W illiam s (Rev. M od. Physics, 1942, 14, 94— 95).—  
I t  was found possible to  excite an  a t. beam  of H  by m eans of an 
oscillator (100 w ., A 5-2 m.) using an  arrangem en t of 5 fore slits in 
parallel, and  H g diffusion pum ps of 1000 1. per sec. pum ping  speed. 
The H g spectrum , however, w as also p resen t, and  th e  beam  w as only 
sligh tly  b rig h te r th a n  th e  background. A. J . M.

Atomic beam light sources applied to the structure of the magnesium  
I resonance line. R. A. F isher (Rev. M od. Physics, 1942, 14, 79—  
81).—A spectroscopic source, m aking use of an  a t. beam  produced 
in  an  electrodeless ring  discharge in  A, has been constructed , and 
w as used to  excite th e  resonance lines of Mg i and  n . E xam ination  
of th e  s tru c tu re  of th e  Mg I  resonance line A 2852 a . shows th ree  
resolved com ponents corresponding to  th e  th ree  Mg isotopes 24, 25, 
26, w ith  abundance ra tio s  7 : 1 : 1 .  A. J . M.

Atomic beam apparatus for studying the atomic spectra of gases, 
especially hydrogen. J.  E . M ack an d  E . C. B arkofsky  (Rev. Mod. 
Physics, 1942, 14, 82— 93).— A n a p p a ra tu s  has been designed for 
the  exam ination  of H a. G eom etrical considerations affecting th e  
construction  of ap p ara tu s for th is  purpose are d ealt w ith. In  a t. 
beam  ap p ara tu s  for .use w ith  gases, th e  p ressure ra tio  of th e  final 
and in itia l cham bers m u st be th e  solid angle sub tended  b y  th e  
first slit a t  a p o in t in  th e  field of view, and  th e  region in  which 
atom s are excited  should n o t ex tend  far beyond th e  full po rtio n  of 
the  beam . T he D oppler effect for a  line em itted  from  an  a t.  beam  
is considered and  i t  is shown th a t  five factors con trib u te  to  it, some 
of which produce broaden ing  and  others frequency sh ifts. I t  is 
possible to  keep th e  broaden ing  low enough to  ob ta in  com plete 
resolution of th e  electronic s tru c tu re  of H a . A. J . M.

Application of atomic beams in spectroscopy. K . W . M eissner 
(Rev. M od. Physics, 1942, 14, 68— 78).— The ad v an tag es of a t. 
beams in  spectroscopy, p a rticu la rly  in  reducing th e  w id th  of spectral 
lines w ithou t th e  use of low tem p., are considered. The construction  
of at. beam  ap p ara tu s  for use in th e  absorp tion , fluorescence, and 
electron im pact m ethods is described. T he app lications of th e  
m ethod to  in te n s ity  d is trib u tio n  in  lines, fine s tru c tu re , hyperfine 
structure , th e  Zeem an effect of hyperfine s tru c tu re , and  th e  inverse  
S tark  effect a re  review ed, and  som e fu rth e r app lications are 
indicated. A. J . M.

Infra-red prism spectrograph as a precision instrument. R. A.
Oetjen, C. L. K ao, an d  H . M. R andall (Rev. Sci-. In str., 1942, 13, 
515— 523).— T he w orking conditions of a modified recording spec tro 
m eter of th e  R an d all an d  S trong ty p e  (cf. A., 1931, 1387) have  been 
exam ined. T he m ax. speed of operation  is determ ined b y  th e  
response characteris tics of th e  recording ap p ara tu s . Changes of 
~ 0-5° in  th e  p rism  tem p, cause appreciable errors in  A m easurem ents, 
and tem p , contro l or correction  for tem p , changes is essen tia l. 
M echanical im perfections render calib ra tion  te s ts  necessary a t  
frequent in te rvals . C alib ra tion  b y  com parison w ith  g ra tin g  spectra  
should be carried  o u t w ith  d a ta  ob tained  a t  a  resolution  equal to  th a t  
of th e  p rism  in s tru m e n t; th e  fine s tru c tu re  of abso rp tion  bands of 
C 0 2 (15-4— 13-9), N H 3 (14-0— 7-9), and  H aO (7-9— 5-0 /x.) has been 
exam ined a t  a  resolution  su itab le  for calib ra tion  of a  NaCl prism , 
and  150 sh arp  calib ra tion  p o in ts are listed . T he accuracy  a tta in ed  
is ¿ 0  001 ¡i. a t  15 /x., or ¿0 -0 0 5  ¡i. a t  5 /x. A. J . E . W .

Carbon arc in oxygen for the spectrochemical determination of 
potassium. L. T. S teadm an (Physical Rev., 1943, [ii], 63, 322, 399).—  
T he adverse effect of th e  high background and  th e  lines of CN bands 
due to  a tm . N 2 is rem edied by  a  p a rtia l rep lacem ent of N 2 b y  0 2. 
A techn ique is described, and  its  use in  th e  analysis of blood serum  is 
indicated . N. M. B.

Application of the Hirschmiiller-Bechstein photoelectric colori
meter to steel analysis.— See B., 1943, I, 297. 

Photoelectric spectrophotometer for analytical research. D. E.
How e (Iowa State Coll. J .  Sci., 1942, 17, 82— 84).-—The design of a 
spectrophotom eter giving resu lts  of th e  sam e order of accuracy as a 
com m ercial in s tru m en t b u t being sim pler, sm aller, less expensive, 
and  requ iring  less h ighly  tra in ed  operato rs for m anipu lation  is 
described. J. W . S.

Slotted cylindrical rotors for photometric calibration. J. R . P la tt, 
H . E . Clark, A. A. Cohen, and  P . A. Caldwell (Rev. Sci. Instr., 1943,
14, 85— 88).— The use of hollow cylindrical ro to rs  w ith  slo tted  walls
as su b s titu te s  for sector discs for some photom etric  app lications is 
described, designs for ro tors which can  replace a  logarithm ic sector, 
fixed secto r disc, step  sector, and  variab le  sector disc being given. 
A ro to r corresponding w ith  th e  la t te r  and  ad ju s tab le  inside a  vac. 
system  has been constructed . J. L. E .

Method of preparing strips with uniformly varying blackening.
E. S. B arr and  L. B. S co tt (Rev. Sci. In str., 1942, 13, 533— 534).— 
A strip  of sensitised  film is supported  on a  curved  surface designed 
to  give a  su itab le  continuous v a ria tio n  of th e  angle of incidence of a 
p aralle l beam  of light. An equation  is given for th e  curve required
for a  linear v a ria tio n  of blackening. A. J . E . W .

Monochromator using a large water prism. C. V. C annon and
O. K. Rice (Rev. Sci. Instr., 1942, 13, 513— 514).— T he inexpensive 
in stru m en t described em ploys a constan t-dev ia tion , to ta lly -reflecting  
H 20  prism  b u ilt from  q u a rtz  p lates, w ith  a  m assive m eta l fram e to
m inim ise tem p, gradients. A. J. E . W .

Supermicroscopy with a reaction chamber, using the universal 
electron microscope. M. von  A rdenne (Z. physikal. Chem., 1942, 
B, 52, 61— 71).—T he construction  of a  reac tion  cham ber which can 
be used w ith  th e  universal electron  m icroscope is described. W ith  
its  aid i t  is possible to  exam ine ob jects u nder pressure, and  th e  effect 
of gases on substances can also be followed. A. J. M.

Temperature-controlled X-ray powder camera. M. J. Buerger, 
N. W. Buerger, an d  F . G. Chesley (Amer. M in .,  1942, 27, 217).

L. S. T.
Differential polarography and polarometry. G. Sem erano and  L. 

R iccoboni (Gazzetta, 1942, 72, 297— 304).— M any of th e  difficulties 
of po larography  are avoided b y  em ploying tw o iden tica l d ropping 
electrodes in  paralle l and  tw o solutions, iden tica l excep t th a t  one 
only con tains th e  substance  (I) being determ ined . A recording 
galvanom eter is connected across th e  tw o circuits, and  records only 
th e  depolarisation  cu rren t due to  (I), e lim inating  effects due to  0 2 
or o th er substances (even in  q u a n titie s  w hich would m ake norm al 
po larography  im possible), or to  ex te rn al causes; excep t w hen th e  
drops from  th e  tw o electrodes a re  o u t of phase, and  a  sensitive  • 
galvanom eter is em ployed, a  con tinuous g rap h  is  ob ta ined . A 
po larom etric  m ethod  is proposed, based on q u a n t, ad d itio n  of
(1) to  th e  con tro l so lu tion  u n til th e  d isp lacem ent due to  i ts  presence 
in  th e  o th er is elim inated . ■ E . W . W .

Determination of half-value periods from observations with a 
single Geiger counter. A. G. W ard  (Proc. R oy. Soc., 1942, A, 181, 
183— 197).—T he coincidence c ircu it described m akes possible th e  
de te rm ination  of half-val. periods betw een 10-4 and  1 sec. by  th e  use 
of a single Geiger counter. T he periods of Ac-A , T h -A , and  R a-C ' 
have been determ ined. T he lim ita tio n s and  sources of erro r of th e  
m ethod  are  discussed. G. D. P.

High-temperature stopcock greases. I. E . P u d d in g to n  (J. Am er. 
Chem Soc., 1943, 65, 990— 991).—-Stopcock greases com posed of 
15— 25%  of L i or A1 s tea ra te s  in  m ineral oil are described.

W . R . A.
Tyre valve in vacuum application. C. H . B achm ann  and  I. B. 

Bensin (Rev. Sci. In str., 1942, 13, 534— 535).— T he va lve  is opera ted  
by  an  extension w ire welded to  th e  h igh-pressure side of th e  valve  
rod, or b y  a  lever acting  th ro u g h  v ac .-tig h t bellows. A. J. E . W .

Laboratory liquid air storage. J . R . R oebuck  (Rev. Sci. In str., 
1943, 14, 90— 97).— T he design an d  co nstruction  of a  120-1. tr ip le 
wall, A g-plated, m eta l vac. vessel for con ta in ing  liqu id  a ir  a re  de 
scribed. The ra d ia tio n  th eo ry  for its  p a r t  of th e  ev ap o ra tiv e  loss 
has been w orked ou t, th e  calc, loss being  in  ag reem en t w ith  th e  
observed loss of 3 kg. p er day . J. L. E .

XIII.— GEOCHEMISTRY.
Gold content of the sea. W . S ta rk  (Helv. Chim. A cta, 1943, 26, 

424— 441).— T he w aters of th e  A dria tic , th e  M editerranean , an d  th e
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A tlan tic  contain  respectively 0 02, 0-4, and 2-0 mg. of Au per cu. m. 
A sam ple of seaweed contained 0-17 mg. of Au per 1000 g. of dry
m ateria l. F . J . G.

Separation of electricity in clouds. (Sir) G. C. Sim pson (Phil. 
M ag., 1943, [vii], 34, 285— 287).— A reply  to  Chalm ers (cf. A., 1943, 
I , 104). L. J . J .

Wind-borne dust collected in May, 1942. A. Sen (Current Sci., 
1943, 12, 55).— M echanical an d  chem ical analyses of d u s t from  
dust-storm s, collected in  Delhi, are given. The d u st appears to  be 
soil from  a  very  arid  zone. A. J . M.

Interior of the earth viewed in relation to earthquake causes. II. 
What radioactivity tells us about the interior of the earth. V. F.
Hess (J. A p p l. Physics, 1943, 14, 116— 120).— R ecent estim ates of 
th e  to ta l rad io ac tiv ity  of th e  e a rth 's  substance are reviewed. The 
observed y -ray  ionisation  in  ionisation cham bers placed over land 
and  w ater is >  th a t  calc, from  E v an s and G oodm an’s rad ioactiv ity  
d a ta . L. J . J.

Origin of sulphides in the nickel deposits of Mount Prospect, Con
necticut. E. N. Cameron (A m er. M in .,  1942, 27, 218).— T he ores 
are noritic  and pyroxenitic  rocks containing varying am ounts of 
pyrite , py rrho tite , pen tland ite , and  chalcopyrite. The sulphides 
are p robably  of m agm atic or la te  m agm atic origin, and  have been 
form ed chiefly b y  frac tu re  filling and by  replacem ent of th e  various 
silicates. L. S. T.

Distribution of trace elements in the rocks of the Skaergaard 
intrusion, Greenland. L. R. W ager and  R. L. M itchell (M in. M ag., 
1943, 26, 283— 296).— Spectrographic analyses were m ade for a 
no. of elem ents in  th e  olivine-gabbro representing  th e  original 
m agm a and  in  th e  series of rocks (gabbro-picrite, olivine-gabbro, 
ferrogabbro, basic hedenbergite-granophyre, and acid granophyre) 
produced b y  fractional crystallisation . T he undifferentiated  
olivine-gabbro gave resu lts agreeing w ith  an  average gabbro except 
th a t  Sr is ten  tim es m ore ab undan t. Cr and Ni ten d  to  be conc. 
in th e  earlier basic differentiates, V and Co in th e  early  middle, 
Cu and Li in th e  late  middle, w hilst Mo, Zr, Th, La, and  R b are conc. 
in th e  la test differentiate, th e  acid granophyre ; B a shows a continuous 
and m arked increase in  am ount th roughou t th e  whole range of the  
differentiation series. L. J . S.

Brammallite (sodium-illite), a new mineral from Llandebie, South 
Wales. F. A. B annister (M in. M ag., 1943, 26, 304— 307).—W hite 
coatings on coal-measure shales consist of tu f ts  of m inute  flakes, 
w ith  n a 1-561, y  1-579, and A -ray  spacings a 5-2, b 9-0, c sin 19-2 a . ,  
and  contain ing N a20  5-22, K aO 2-58%. These d a ta  are com pared 
w ith  those for paragonite , illite, m uscovite, and hydrom uscovite.

L. J . S.
Rare occurrence of melilite diopside -nepheline association in a 

calciphyre near Nanjangud, Mysore. B. R . R ao (Current Sci., 1943, 
12, 54).— The occurrence of m elilite and  nepheline in  calciphyres in 
Mysore has been discovered. This throw s some ligh t on th e  mode of 
origin of th e  m elilite rocks, which seem to  have been form ed, in  th is  
region, from reactions betw een an  older, im pure, dolom itic lim estone 
and  la te r injected alkaline liquids connected w ith  g ranitic  inclusions.

A. J . M.
Lead-uranium-thorium ratios of various zones of a single crystal 

of uraninite from Spruce Pine, N. Carolina. C. M. A lter and  E. S. 
McColley (Amer. M in .,  1942, 27, 213).— Analyses for P b , U, Th, 
and acid-insol. m ateria l from  th e  ou ter and m iddle zones, and  the  
core, are given. The ra tio s P b /(U  +  0-36Th) are 0-0471, 0-0486, 
and 0-0503, respectively, corresponding w ith  approx. ages of 358, 
369, and 382 x  106 years. L. S. T.

Chromite deposits of the Philippine Islands. D. F. Frasche (Amer. 
M in ., 1942 27, 221).— The deposits occur in  isolated m asses of 
u ltra-basic  rocks, which are h ighly serpentinised and are composed 
essentially  of dunite , saxonite , and pyroxenite  rock types. The 
com m ercially-im portant deposits appear to  be confined to  the  
serpentinised dunite . G abbro and  diorite  in tru d e  th e  deposits 
locally, b u t are confined to  th e  ore bodies of refrac to ry  grade. The 
chrom ite (I) is considered to  be genetically re la ted  to  th e  dunite, 
and is probably  of early  m agm atic  origin. Philippine reserves of all 
g rades’of (I) are estim ated  to  be 10,890,500 m. tons. L. S. T.

Analysis and age of monazite from Deer Park No. 5 mine, Spruce
Pine, N. Carolina. A. D. Bliss (Amer. M in ., 1942, 27, 215).— The 
m onazite contains T h  4-81— 4-86, P b  0-131— 0-134%, and, possibly, 
U  0-01%. The calc, age is 6 x  108 years. L. S. T.

Scheelite deposits in the Greenhorn mountains of the Southern 
Sierras. N. C. Dale (Econ. Geol., 1942, 37, 84— 85). L. S. T.

Tin deposits of Carguaicollo, Bolivia. F. S. T urneaure  and  R.
Gibson (Econ. Geol., 1942, 37, 84). L. S. T.

Clay minerals in recent marine sediments. R- S. D ietz (Amer. 
M in ., 1942, 27, 219— 220).— The clay fractions of 39 sedim ents from 
th e  various oceans of th e  w orld have been investigated , th e  
particles of th e  red clay sam ples are coarser th a n  those of th e  green 
and blue m uds which, in tu rn , are usually  coarser th a n  clays in tidal 
estuaries, bays, in land  seas, river sedim ents, and  soil clays. Marine 
clays p robably  undergo a post-depositional increase in grain  size. 
A -R ay  and  petrographic  exam inations show th a t  illite  (I), kaolin
(II), and m ontm orillonite  (III) a re  also th e  m ain  co n stituen ts of 
m arine clays, w ith  (I) predom inating . Sm all am o u n ts of (III) 
occur in  near-shore sedim ents, b u t n o t in those from  th e  deep sea.
(II) and (III) are form ed on th e  sea floor b y  th e  a lte ra tio n  of the 
felspars in granite. (II) m ay form  b y  th e  a lte ra tio n  of some prim ary 
m inerals and  especially by  a lte ra tio n  of ( I I I ) ; th is  change involves 
adsorption  of K  from  sea-H 20  in to  (III), and m ay, inter alia, account 
for th e  low K  : N a ra tio  in  sea-H 20  as com pared w ith  th a t  of river- 
h 2o .  L. S. T.

Nature and origin of the Edwin clay, lone, California. T. F. Bates 
(Amer. M in ., 1942, 27, 214).— This clay is a  h ighly refrac to ry  kaolin 
clay used for m anufacturing  firebricks. I t  has been form ed from 
la te rite . L. S. T.

Nature of Georgia kaolin. I. Chemical and colloidal analysis. 
II . Mineralogical analysis. L. M itchell and  E . C. H enry  ( / .  Amer. 
Ceram. Soc., 1943, 26, 105— 113, 113—-119).— I. The clays are sedi
m en ta ry  C retaceous kaolins, p robab ly  deposited in  oS-shore lakes 
where sa lt and  fresh H aO m et. All are rich  in A120 3 and  deficient 
in S i0 2 beyond th e  kao lin ite  ra tio . T he low F e20 3 and  MgO contents 
indicate th a t  th e  clays do n o t con ta in  m ontm orillonite  (with one 
exception where i t  is a  con tam inant) b u t are essentia lly  kaolinitic. 
The m orin dye te s t  for AT" indicates th a t  some of th e  clays (par
ticu larly  th e  hard  varieties) release th e  ions m ore readily  th an  others, 
p robab ly  due to  th e  presence of halloysite  or perhaps im perfectly 
c ryst. kaolinite . T he soft clays are m ore read ily  electrodialysed 
th a n  th e  h ard  clays, and  m uch m ore so th a n  ben ton ite  or fuller’s 
earth . T he soft clays have a larger grain  size th a n  th e  h a rd  clays. 
T he viscous behaviour of th e  clay slips is n o t well correlated  w ith  the 
hardness owing to  th e  peculiar d istribu tion  of grain size, th e  grain 
shape, and  th e  presence and  n a tu re  of th e  org. m a tte r . Soft kaolins 
have th e  low est and  th e  ha rd  kaolins th e  h ighest base-exchange 
vals.

II . T herm al and  A -ray  analyses confirm  th a t  th e  soft kaolins 
con tain  a  high proportion  of cryst. kaolin ite  whereas th e  ha rd  clays 
con tain  less well-cryst. m aterial. The degree of crystallisation , 
grain  size, th e  n a tu re  and am ount of th e  org. m atte r, and  th e  
adm ix tu re  of different m inerals explain th e  different behaviour of 
th e  clays. J . A. S.

Dehydration study of clays. L. H. B erkelham er (J. A m er. Ceram. 
Soc., 1943, 26, 120— 126).-—20 clays were d ehydrated  a t  300° to  a 
const, w t. and  th en  reh y d ra ted  by exposure to  a  H 20 -sa tu ra ted  
a tm . a t  30° for 28— 80 days. A fter 10 hr. of reh y d ra tio n  the  
m ontm orillonite  (I) and  halloysite  (II) clays show ed m arked 
h ydra tion  w hilst th e  kaolinite  clays h ad  reh y d ra ted  to  th e  same 
ex ten t (6%) only a fte r ~ 10 0 0  hr., by  w hich tim e (I) had  rehydra ted  
to  ~ 3 6 % . (II) were distinguished from  (I) b y  th e  fall in  ra te  of 
rehydra tion  a fte r 50 hr. (II) was sa tu ra ted  a fte r  1000 hr. b u t  the  
o ther clays were still reh y d ra tin g  a fte r 1000 hr. and  a fte r 1500 hr. 
in some cases. A te s t  m ade by  d eh ydration  of duplica te  samples 
a t  300°, followed by a 2-hr. rehydra tion  period a t  65° for one sam ple 
and a 2-hr. dehydration  period a t  600° for th e  o th er sam ple, is a 
quick  (5 hr.) and sim ple m ethod of iden tify ing  th e  m ain  clay mineral 
types. J . A. S.

Stratigraphical arrangements and occurrence of torbanite deposits 
in the Upper Kamilaroi coal measures of New South W ales. J. A.
D ulh u n ty  (Proc. L inntsan Soc. N .S . Wales, 1942, 67, 123__141).—
The deposits occur in terbedded  w ith  th e  coal m easure sedim ents as 
isolated len ticu lar seam s th e  la te ra l ex te n t of w hich varies from 
6 miles to  < 0-5  mile. T he association  of to rb an ite  w ith  bitum inous 
and cannel coals is described. T he palaeogeographical d istribution  
of the  to rb an ite  deposits and th e ir re la tion  to  coal-m easure s tra ti
g raphy  are d ealt w ith. T he ind iv idual deposits are described' in 
deta il and prox im ate  analyses given. R. B. C.

Mica of certain coal-measure shales in South W ales. G. Nagel- 
schm idt and  D. H icks (M in. M ag., 1943, 26, 297— 303).— Chemical 
analyses are given of six  shales overlying an th rac ite  and  b itum inous 
coal, and of th e  fine fractions separated  from  each. These and 
A -ray  analysis show th a t  th e  fine fractions con ta in  illite  w ith  ~ 1 0 %  
of kaolin and  1%  of quartz . D ehydration , optical, and  base- 
exchange d a ta  are also given, and  th e  conditions of form ation 
and  s tab ility  of illite  are discussed. The N a co n ten t of illite  d e 
creases slightly  w ith  decreasing ran k  of th e  associated  coal, suggestin'» 
th a t  an th rac ite  was formed under alkaline conditions. L. J S °
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