
BRITISH CHEMICAL AND 
PHYSIOLOGICAL ABSTRACTS

ISSUED BY THE

Bureau of Chemical and Physiological Abstracts
[Supported by the Chemical Society, the Society of Chemical Industry, the Physiological Society, 

the Biochemical Society, and the Anatomical Society of Great Britain and Ireland]

S E P T E M B E R ,  1 9 4 3
__________

BUREAU :
Chairman : L. H. LAMPITT, D.Sc., F.I.C.

H on. Treasurer : F. P. DUNN, B.Sc., F.I.C.

JULIAN L. BAKER, F.I.C. C. R. HARINGTON, M.A., Ph.D., F.R.S.

G. L. BROWN, M.Sc., M.B., Ch.B. L - A - J o r d a n > d -Sc-> f -i  c -
G. A. R. KON, M.A., D.Sc., F.R.S.

H. W. CREMER, M.Sc., F.I.C., M .I.Chem .E. h  McC0MBIE, D.S.O., M.C., Ph.D., D.Sc ., F.I.C.

C. W. DAVIES, D.Sc., F.I.C. B. A. McSWINEY, B.A., M.B., Sc.D.
H. J. T. ELLINGHAM, B.Sc., P h .D ., F.I.C. F. G. YOUNG, D.Sc., P h .D .

E d ito r : T. F. BURTON, B.Sc.

Assistant E d ito r s :
J. H. BIRKINSHAW, D.Sc., F .I.C* W. JEVONS, D.Sc., Ph.D.

I
F. G. CROSSE, F.I.C. H. WREN, M.A., D.Sc., Ph.D.
A. A. ELDRIDGE, B.Sc., F.I.C. SAMSON WRIGHT, M.D., F.R.C.P.*

A ssisted bv T. D. BOY D (Anatom y), A. H A D D O W  (Tumours), F. O. H O W IT T  (Biochem istry), A. G. PO LL A R D  
(P lan t Physiology), K . T A N SLE Y  (Sense Organs), V. J .  W O O L LE Y  (Pharm acology), and  F . G. Y O U N G  
(Ductless Glands).

Indexer : MARGARET LE PLA, B.Sc.

A., I.— GENERAL, PHYSICAL, AND 
INORGANIC CHEMISTRY

CONTENTS
I. Sub-atomics . . . . . 213 VII. Electrochemistry 229

II. Molecular Structure . . . . 216 VIII. Reactions . . . . . . 230
III. Crystal Structure . . . . 220 IX . Preparation of Inorganic Substances • 233
IV. Physical Properties of Substances (not X. Analysis . . . . . • 234

included above) . . . . 222 XI. Apparatus etc. . . . . ■ 238
V. Solutions, Dispersions, and Mixtures 224 X II. Lecture Experiments and Historical . 241

VI. Kinetic Theory. Thermodynamics 227 XIII. Geochemistry . . . . . 241

Offices o f  the B u re a u  : 56 V i c t o r i a  S t r e e t ,  L o n d o n ,  S .W .i

Publtshert: THE CHEMICAL SOCIETY, B u r l i n c t o n  H o u se , P i c c a d i l l y ,  L o n d o n ,  W . l .

i  *



ALKYL HALIDES
THE JOURNAL

OF
BIOLOGICAL CHEMISTRY

are important FOUNDED BY CH RISTIA N  A. H ER TER  A ND  SU STA IN ED
IN PA R T BY TH E  CH RISTIA N  A. H ER TE R  M EM ORIAL

m ateria ls for FUND

many organic EDITORIAL BO A R D :

syntheses. R u d o l p h  J. A n d e r s o n . H o w a r d  B. L e w is .
W . M a n s f ie l d  C l a r k . E l m e r  V . M c C o l l u m .

We manufacture H a n s  T. C l a r k e . W il l ia m  C . R o se .
C a r l  F .  C o r i . W il l ia m  C . S t a d ie .

an e x t e n s i v e E d w a r d  A . D o is y . D o n a l d  D. V a n  S l y k e .

range of alkyl A . B a ir d  H a s t in g s . H u b e r t  B . V ic k e r y .

h a l i d e s  and SUBSCRIPTION PRICE
we invite your Beginning with January, 1939, 5 volumes
enquiries. to be issued a year

£1 Is. 9d. per volume, post free
• INDEX TO VOLS. 101-125 

8s. net to Subscribers
HOPKIN & WILLIAMS LTD. 12s. net to Non-Subscribers

Makers o f Fine Chem icals British Agents:

16-17 ST. C R O S S  S T R E E T , L O N D O N ,  E.C. 1 BAlLLlfilRE, TINDALL &  COX
7 6r 8 H E N R IE T T A  S T R E E T , L O N D O N , W .C .2

VOLUME XXXIX OF THE ANNUAL REPORTS
ON THE

PROGRESS OF CHEMISTRY
FOR 1942

Price 15s. Od., post free.

CONTENTS

G EN ER A L A ND  PHYSICAL CHEM ISTRY, b y  H. W . M e l v i l l e . (Collaborators: C. E . H . B a w n , 
W. F. B e r g , G. G e e ).

INORGANIC CHEM ISTRY, by H . J. E m e l Il u s . (Collaborators : A. L. G. R e e s , A. J. E . W e l c h ). 

CRYSTALLOGRAPHY, by J. M. R o b e r t s o n  .

ORGANIC CHEM ISTRY, b y  F. S . S p r in g  a n d  T. S. S t e v e n s . ( C o l l a b o r a t o r s : M. P .  B a l f e , J. W . C o o k , 
J. K e n y o n , E . G. V. P e r c iv a l ).

BIOCHEM ISTRY, by L. J. H a r r i s . (Collaborators: C. G. A n d e r s o n , E. C h a i n , J. L. C r a n m e r , 
H . W . F l o r e y , A. N e u b e r g e r , F . W . N o r r i s , R. M a r k h a m ).

Publishers: THE CHEMICAL SOCIETY, BURLINGTON HOUSE, 
PICCADILLY, LONDON, W .l.



BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A ., I.—General, Physical, and Inorganic Chemistry

SEPTEMBER, 1943.

I.— SUB-ATOMICS.
Atomic beams in spectroscopy.— See A., 1 9 4 3 ,1, 209. 
Zeeman effect of the spectrum of singly-ionised argon in fields of

55.000 Gauss. R. Bezier (Z. P hysik, 1940, 116, 480— 494).— T he 
Zeeman effect of 81 A ii lines has been investigated , w ith  a  field of
55.000 gauss. Some very  narrow , form erly unresolved Zeeman lines, 
and fu rth er anom alous g-vals., have been observed, especially w ith  
the  i d iD i (3p) term . A. J . M.

Zeeman effect in xenon spark spectrum, Xe n . I. H . A ngenetter 
[Z. P hysik, 1939,114, 630-—650).— D a ta  are recorded for 32 classified 
and  45 unclassified sp a rk  lines of X e betw een 3811 and 6344 a .

L. J. J.
Determination and explanation of the limits of layers emitting 

sodium fluorescence radiation in evening light. G. Cario and  U.
Stille (Z. P hysik , 1940, 116, 122— 136).— The h e igh t of 60 km.
found b y  B ernard  (A., 1938, I, 543) for th e  layer of glowing N a is 
only a m in. val. for th e  u p per lim it, obtained by  supposing th a t  th e  
troposphere is perfectly  tran sp a re n t to  light. I f  absorption  in  th e  
troposphere  is tak en  in to  account, th e  upper lim it for th e  heigh t of 
th e  glowing N a  layer is calc, to  be 78 km ., th e  lower edge being a t  
69 km . A. J . M.

Influence of concentration on the intensity of spectral lines in the 
spark. F. de B oer (Z. Elektrochem., 1940, 46, 591— 594).—M easure
m en t of th e  in tensities (/) of th e  lines in th e  spark  spectra  of P b -S n  
alloys shows th a t  th e  re la tion  log I  =  a log c +  b (c =  concn., a and 
b are consts.) approaches a  sim pler form  w ith  a — 1 a t  low vals. of c. 
D eviations of a from  u n ity  are a ttr ib u te d  to  absorp tion  in  th e  vapour. 
The ra tio  of th e  concns. of th e  m etals in  th e  vapour is approx. th a t  
in  th e  electrodes, no d istilla tion  effect being observed. Sim ilar 
resu lts  are ob tained  w ith  Sn in  Ag or Cd and  for Cd in  Zn.

J. W . S.
Distribution of the intensities of spectral lines over the path of 

the spark. F. de B oer (Z. Elektrochem., 1940, 46, 594— 595).— The 
re la tive  in tensities of various Sn and P b  spectra l lines have  been 
m easured during  th e  passage of sparks betw een electrodes of pure 
Sn and  of Sn contain ing  7 a t.-%  of Pb. T he average in ten sity  of th e  
P b  lines over th e  whole p a th  w hen th e  alloy is anode is ~ 4 0 %  >  
when i t  is th e  cathode. T he v a ria tio n  of th e  re la tive  in tensities of 
various P b  lines along th e  p a th  of th e  spark  can be explained by  
assum ing th a t  th e  ou ter v apour shell of th e  sp a rk  comprises m ainly  
m ateria l from  th e  anode, which is th e  h o tte r  electrode. J . W . S.

Continuous spectrum of the carbon arc light, n .  H . M aecker 
(Z. P hysik, 1940, 116, 257— 266; cf. A., 1940, I, 183).— The con
struc tion  of a  stab ilised  C arc in  a  q u a rtz  tu b e  10 m m . in  diam eter, 
filled w ith  N 2, is described. A cu rren t of 30— 50 am p. and  a  c.d. 
of 2600 am p. per sq. cm. were obtained. T he tem p, w as 13,000° k. 
and th e  electron pressure 60 m m . T he continuous spectrum  of th e  
arc lig h t w as investigated . T he v a ria tio n  of th e  absorp tion  coeff. 
w ith A and  tem p, w as exam ined, an d  its  abs. val. determ ined. The 
experim ental curve is sim ilar in  shape to  th e  theo re tical curve for 
the  abso rp tion  coeff. of free electrons, b u t th e  la t te r  is som ew hat 
flatter. A. J .  M.

B.p. of carbon and the high-current arc. E . Podszus (Z. P hysik, 
1940, 116, 352— 358).— The characteristics of h igh -cu rren t arcs are 
discussed. A. J . M.

So-called minimal arcing potential. P. R ossbach an d  R . Seeliger
(Z. P hysik , 1940, 116, 68— 72).— I t  is po in ted  o u t th a t  th e  m in. 
arcing p o ten tia l, i.e., th e  sm allest p o ten tia l under which i t  is possible 
to  m ain ta in  an  arc  betw een given electrodes, can  be determ ined  by  
th e  usual m ethod  to  an  accuracy  of only 1 v. I t  rep resen ts the  
sum  of th e  anode an d  cathode  drops. A. J . M.

Calculation of the eigenfunction and energy of the ground state of 
the valency electrons in alkaline-earth atoms. P. G om bas (Z. 
P hysik , 1940, 116, 184— 193).— A m ethod  form erly  described (A., 
1940, I, 149) is used to  calculate th e  eigenfunction and  energy of th e  
valency  electrons of th e  a lkaline-earth  a tom s in  th e  ground sta te . 
F o r th e  Ca a tom , th e  calc. vals. of th e  first an d  second ion isation  
energies are 5-78 and  11-19 e.v. A. J .  M.

Experimental test of the wave-mechanical theory of field electron 
emission. R- H aefer (Z. P hysik , 1940, 116, 604— 623).— Form er 
2 1 3  i  ( a . ,  i . )

investigations of th e  field electron em ission from  poin ts have been 
difficult on account of an  incom plete knowledge of th e  tru e  form  of 
th e  po in t, b u t  th is  can  now be ob tained  b y  m eans of th e  electron 
microscope. W  poin ts were used w ith  a  field s tren g th  of 3 X 10’ v. 
per cm. T he w ave-m echanical theo ry  w as confirm ed for pure  W . 
T heory  requires th a t  th e  c.d. should be oc (emission w ork)1'5. Devi
ations from  th is  for B a adsorbed on W  are due to  an  increase in  th e  
field s tren g th  on account of c ry sta llite  form ation . T he wave- 
m echanical theoretical resu lts  can  also be verified for crystallite-free, 
electron-m icroscopically contro lled  layers of B a, K , and  Cs.

A. J . M.
Electronics of natural cleavage surfaces of metallic single crystals.

I. Formation of cleavage surfaces of single crystals of zinc in a 
high vacuum and preliminary photo-electric measurements. W .
Kluge and  H. S teyskal (Z. P hysik , 1940, 116, 415— 427).— The 
cleavage of a  single c rysta l of a  m eta l in  a  high vac. provides a 
m ethod  of determ in ing  th e  effect of c ry sta l o rien ta tio n  on th e  
electronic p roperties of various bou n d ary  surfaces. T he effect of 
secondary s tru c tu re  and  im purities is discussed. A m ethod  is 
described for determ in ing  th e  photo-em ission  of a  (0001) face of a 
Zn single crysta l. T he A lim it of th e  photo-effect is A0 =  290 ± 0 -7  
mu., and  th e  val. of th e  em ission w ork-function  is  4-26 e.v.

A. J . M.
Internal motion of the electron. III. H . H onl an d  A. P ap ap e tro u  

(Z. P hysik , 1940, 116, 153— 183; cf. A., 1939, I, 394 ; 1940, I , 
185).—-Theoretical. T he rela tionsh ip  betw een th e  D irac  electron  
and p o lar-d ipo lar particles is investigated . T he d e ta ils  of m acro- 
and  m icro-m otion of th e  electron, th e  ch aracteris tic  im pulse m om ent, 
and  th e  energy function  are ob tained . T he p o lar-d ip o lar partic le  
m ay be regarded as th e  classical m odel of th e  D irac electron.

A. J . M.
Theory of electronic plasma vibrations. R . Seeliger (Z. P h ysik , 

1942, 118, 618— 623).— M athem atical (cf. T onks and  L angm uir, A., 
1929, 1369). W . R . A.

Significance of ternary collisions in energy relations of discharges 
in gases. R. R ebsch (Z. Physik, 1939, 114, 620— 635).— T he energy 
tran sfer betw een tw o electrons colliding in  th e  presence of a  n eu tra l
a tom  is derived from  w ave-m echanical principles. T he energy
rela tions of discharges in  gases s till p resen t difficulties even if such 
te rn a ry  collisions a re  tak en  in to  account. L . J . J .

Cathodic sputtering by oblique ionic bombardment. H. F e tz  (Z. 
P hysik , 1942, 119, 590— 601).— S p u tte rin g  of th in  wires b y  ions of 
long free-pa th  increases rap id ly  w ith  decreasing th ickness of th e  
wire, owing to  th e  g reater sp. effect of oblique im pact. L. J .  J .

Physical chemistry of a cooling planet. P. G. N u ttin g  (J. W ash
ington Acad. Sci., 1943, 33, 121— 125).— A te n ta tiv e  ske tch  of th e  
stages of th e  p robable early  physical h is to ry  of th e  e a r th  on a  tem p , 
in stead  of a tim e scale, based on know n d a ta  (m .p., b .p ., c rit. tem p , 
and  pressure) for th e  m ateria ls com posing its  surface. N . M. B.

Behaviour of hydrogen bromide in nuclear processes of bromine.—
See A., 1943, I , 206.

Artificial radioactive isotopes of lead and neighbouring elements, 
produced from uranium and thorium lead. W . M aurer an d  W . 
R am m  (Z. P hysik , 1942, 119, 602— 629).— 3-3-hr. 209P b , from  209Bi 
(n , p ) and  208P b  (n), has ta rg e t a rea  10~27 sq. cm. for ad d itio n  of 
th erm al neu trons an d  a  g reater val. for fa s t neu trons, an d  em its 
electrons of 750 ke.v. w ith o u t y-radiation . 52-hr. 203P b , from  204P b  
(n , 2 m ), is n o t form ed w ith  n eu trons < 5-3  M e .v .; i t  em its ^ -rad ia tio n s 
of 180 and  330 ke.v. by  in te rn a l tran sfo rm atio n  of tw o  y -q u an ta  of 
270 and  420 ke.v., and  strong  y- and  A -rad ia tio n s . 68-m in. 
204 or 205pi3> from  201P b  w ith  u n re ta rd ed  (Li +  a) neu tro n s , h as 
ta rg e t a rea  < 7  X 10~28 sq. cm. for add itio n  of th e rm al neu trons. 
I t  em its several j3-lines up  to  750 ke.v. an d  y-rad ia tion  u p  to  900 ke.v . 
209Bi absorbs fa st neu trons, and  th e rm al n eu tro n s w ith  ta rg e t  a rea
10-27 sq. cm. 13-day 202T1 em its stro n g  A -rad ia tio n  of -—70 ke.v ., 
and  y -rad iation  of 400 ke.v. 5-5-min. 205H g  is form ed from  209T i 
(n , p) and  208P b  (n , a). 30— 60-day 203H g is form ed from  T1 (n, p).
48-min. 200-z02Au is form ed from  205. 203T1 (m , a) an d  from  H g  (n p)

L. J . J .
Energy threshold of disintegration neutrons from uranium. W .

B othe an d  W . G entner (Z. P hysik , 1942, 119, 568— 574). T he
energy spectrum  of n eu tro n s em itted  from  U d is in teg ra ted  by

214



215 A., I.—ii , MOLECULAR STRUCTURE. z io

th erm al neu trons from  th e  14N (n, a) reaction  is shown by  a  p h o to 
graph ic  m ethod  to  ex tend  to  sligh tly  > 1 0 M e .v . L. J . J.

Nuclear structure of the elements. L. H. Sensicle (Chem. and 
In d ., 1943, 234— 235).— The suggestion previously advanced (A., 
1943, I, 79) for a  nuclear model based on th e  equ ila teral triangle, 
one edge of which represents an  electron, and  tw o a  p roton, is 
ex tended. As th e  periodic tab le  is ascended, some nuclei m ay  be 
given a lte rn a tiv e  m odel structures, involving principally  th e  icosa
hedron. I t  is shown how isotopes of U can be b u ilt up  in  th is  way. 
T he single icosahedron ty p e  of model is p resen t in  Fe, N i, and  Co, 
and  i t  is suggested th a t  on th is  account a tom s of these elem ents have 
a  preferred  axis of ro ta tion . T his tends to  fix th e  axis of revolution  
of th e  o rb ita l electrons, a ad  is characteris tic  of ferrom agnetic 
elem ents. T he stru c tu re  of E r  is also discussed. A. J . M.

Nuclear isomerism of strontium. H . R eddem ann (Z . P hysik, 1940, 
116, 137— 143; cf. A., 1940, I, 383).— The p roduct from  pure  87Sr 
irrad ia ted  w ith  neutrons, w ith  half-life 3 h r., is identified w ith  a 
rad ioactive  isom eride of stab le  87Sr. T he effective cross-section 
of th e  reaction  87Sr (n ,n) 8,*Sr has been ob tained  for D +  D neutrons.

A. J . M.
Electrical quadrupole moment of the iodine nucleus. K . M urakaw a 

(Z . P hysik, 1939, 114, 651— 652 ; cf. A., 1939, I, 290).— A correction.
L. J . J .

Solar half-day period of cosmic rays at the equator. W . R au
(Z. P hysik , 1940, 116, 105—114).—T he tw ice-daily v a ria tion  in 
in te n sity  of th e  h a rd  com ponents of cosmic rays, found in  th e  ocean, 
has been confirmed b y  experim ents [by H . H oerlin] carried o u t in 
th e  Peruv ian  m ountains, near th e  equator. The am plitude of 
v a ria tio n  is ± 0-8% , and  th e  phase agrees w ith  th a t  found in  experi
m en ts carried  ou t a t  a  dep th  of 40 m. of H 20 .  The layers in  th e  
upper a tm ., in  which th e  m esotrons of th e  h a rd  com ponents are 
produced, m u st undergo a  tw ice-daily  varia tion , so th a t  th e  m esotrons 
have d ifferent path-leng ths. A. J . M.

Cloud chamber investigations with hard secondary radiation from 
cosmic rays. S. Liesegang (Z. Physik, 1940, 116, 515— 524).— The 
hard  secondary rays liberated  from  P b  by  cosmic rays have been 
investigated . I t  is shown th a t  th e  second m ax. a t  ~ 3 0  cm. Fe 
(~ 2 0  cm. Pb), observed by  Maass, is produced b y  non-ionised 
particles, which are converted in to  ionised particles in  th e  secondary 
rad ia tion . A. J . M.

Observations of showers in air and nuclear fissions with cosmic 
rays in the ionisation chamber. H. E uler (Z. P hysik, 1940, 116, 
73-—104).—T he theo ry  of extended showers in  a ir is com pared w ith  
th e  observation  of H offm ann collisions in  an uncovered ionisation 
cham ber. T he larger collisions in  th e  H offm ann effect can be 
q u an tita tiv e ly  explained as th e  effect of a ir showers, if assum ptions 
are m ade concerning th e  energy of electrons in  space. T he effect of 
tem p, and  pressure on these collisions is calc. T he sm aller collisions 
canno t be explained as th e  resu lt of a ir showers, b u t correspond to  
nuclear fission brough t ab o u t by  cosmic rays. T he sm all frequency 
of a ir showers provides evidence for th e  view th a t  th e  electrons 
observed a t  sea level are n o t produced b y  a  cascade effect from  th e  
electrons of space, b u t by  secondary processes from  th e  ha rd  rad i
a tion . A. J .  M.

Cascade theory with collision loss. H. J . B habha and  S. K. 
C h ak rab arty  (Proc. Roy. Soc., 1943, A, 181, 267— 303).— Subject to  
certa in  assum ptions, a  solution of th e  cascade equations is given in 
th e  form  of a  series which is so rap id ly  convergent th a t  in  general 
i t  is necessary only to  calculate th e  first term . T his te rm  alone 
gives to  a  h igh  degree of accuracy th e  whole energy spectrum  of 
electrons from  th e  h ighest energy to  energies below th e  crit. level.

G. D. P.
Liberation of single secondary electrons by mesotrons and electrons.

E. S tuhlinger (Z. P hysik, 1940,116, 281— 297).—W ilson photographs 
ind ica te  th a t  of 100 m esotrons, -~10 liberate  one or more secondary 
electrons of energy <  104 e.v. w hen passed in to  a  P b  sheet 9 mm. 
th ick . A bout th e  sam e no. of electrons were liberated  from  a  
sim ilar A1 sheet. ~ 7 5 %  of th e  lig h t electrons rich in  energy are 
doubled or quadrupled  when passed in to  a  9-mm. P b  sheet. E xperi
m en ts w ith  counter tubes give som ew hat sm aller nos. of secondary 
electrons liberated  by  m esotrons, and  show th a t  th e  no. produced 
in  a  P b  sheet is <  th a t  produced in  an  A1 sheet of m ass-equiv. 
thickness. T he no. of secondary electrons is com pared w ith  the  
theo re tical val. of B habha, th e  energy spectrum  of m esotrons obtained 
by  B lack ett being employed. A. J . M.

Thermodynamic method for Planck’s radiation law. E. L ohr (Z. 
P hysik, 1940, 116, 454— 468).— Theoretical. I t  is shown th a t  th e  
supposition  of th e  coexistence of a  “ rad ia tion  gas ” w ith  rad ia tion  
leads to  th e  R ay le ig h -Jean s rad ia tion  law. T he "  rad ia tion  gas "  
is th en  replaced by  a  gas m ixture , and th e  P lanck  law is deduced.

A. J . M.
Quantum-mechanical treatment of atomic collisions. E. Lindholm

(Naturwiss., 1942, 30, 533— 534).— M athem atical. L. J . J.
Origin of gravitational field. E. R eichenbacher (Z. P hysik, 1942, 

119, 630— 658).— Theoretical. The a u th o r’s non-relativ istic  theory

leads to  the  N ew tonian law and th e  E inste in  effect as first and 
second approxim ations, respectively. L* J- J*

Gravitational effects between polar-dipolar particles. A. Papa-
petrou  (Z. P hysik, 1940, 116, 298— 309).— The g rav ita tio n a l force 
betw een tw o macroscopic po lar-d ipo lar particles a t  rest has been 
calc. If  th e  particles are w idely separated  th e  m ean a ttra c tio n  is 
iden tical w ith  th e  N ew tonian  a ttrac tio n  betw een sim ple m ass poles. 
The m om entary  val. of th e  g rav ita tional force, however, shows con
siderable varia tions ab o u t th is  m ean val., owing to  th e  in ternal 
m otion of th e  particle . A. J . M.

II.— MOLECULAR STRUCTURE.
Intensity distribution in the quartet-doublet bands. I. A. Budo 

and  I. K ovacs (Z. P hysik , 1940, 116, 693— 700).— T heoretical. The 
in ten sity  d istribu tion  in th e  branches of th e  inter-com bination 
bands 4Z ± -2Z±, 4S ±- 22 :f, 4X -2n (a ) , and  4S - 2n ( 6) is calc.

A. J . M.
Explanation of perturbations in the nitrogen bands. L. Gero and 

R . Schm id (Z. P hysik, 1940, 116, 246—-248).— P ertu rb a tio n s in the 
N 2 and N 2+ bands can be explained by  tak in g  nuclear spin into 
account. The usual / -q u a n tu m  no. is replaced by  th e  corresponding 
to ta l  ro ta tio n a l im pulse q u an tu m  nos. T he Zeem an effect observed 
b y  P ark er (A., 1933, 879) w ith  p e r tu rb e d N 2+ lines can  also be simply 
explained b y  in troducing  nuclear spin. A. J . M.

Rotational analysis of the IV positive bands of the nitrogen 
molecule. L. Gero and  R . Schm id (Z. P hysik, 1940, 116, 598—  
603).— An analysis of th e  bands A 2351 a . (0—1) and  A 2448 a . (0-2) 
of th e  D— B U I system  of N 2 is given. T he bands consist of 15 
branches, of which 5 a re  edge-form ing. T he lines show in tensity  
varia tions w ith in  th e  branch. F o r even ro ta tio n a l q u an tu m  nos., 
th e  S j, Q lt R 2, P 2, Q3, and  0 3 lines are th e  strongest. T he ro ta tional 
consts. for th e  D 3ZU+ s ta te  of N 2 are B 0 =  1-961 cm .-1 and  D a =  
2 x  10~6 cm .-1 A. J .  M.

Formation of molecules in binary collisions. I. Aluminium  
hydrides. G. S tenvinkel (Z. P hysik, 1939, 114, 602— 619).— The 
spectrum  of A1H obtained by  heating  A1 in  H 2 by  m eans of an  electric 
furnace shows enhanced in ten sity  in  th e  lines which are  m issing in  
th e  arc spectrum . T his anom aly  depends on th e  tim e elapsed since 
th e  beginning of th e  experim ent, and  th e  tem p, and  pressure in  the  
furnace. A continuous spectrum  is ob tained  a t  sufficiently high 
tem p, and  pressure. These effects are explained b y  th e  form ation 
of A1H in  th e  4n  s ta te  b y  b in ary  collisions. L. J . J .

Completion of the term scheme of lead hydride. L. Gero (Z. 
P hysik, 1940, 116, 379— 384).— P ertu rbations in  th e  P b H  spectrum  
have been investigated , and th e  anom alous behaviour of th e  ro ta tio n  
consts. of th e  in itia l term  of th e  22 -> -2S  bands is ascribed to  
AA =  0 pertu rba tions. Investigation  of th e  possib ility  of dis
sociation shows th a t  th e  excited P b H  term s canno t be d issociated 
in th e  a t. term s of th e  P b  fundam ental electron configuration.

A. J . M.
Ultra-violet radiation of a non-self-dependent gas discharge. W.

Schwiecker (Z. P hysik, 1940, 116, 562— 575).— An ap p ara tu s  involv
ing a counter tu b e  has been used to  investigate  th e  p roperties of 
th e  u ltra-v io le t rad ia tio n  from  a  non-self-dependent gas discharge 
in  a ir and H 2, using p lane electrodes. The in ten sity  of various A 
regions of th e  rad ia tion  has been determ ined. T he absorp tion  coeff. 
of th e  rad ia tion  in the  gas was also obtained. < 9 0 %  of th e  rad ia tio n  
has A < 1000 a . The absorption  coeff. in  a ir is —0-4 cm .-1 (200 mm. 
pressure) or ~ l - 5  cm .-1 (760 m m. pressure). In  H 2 th e  absorp tion  
coeffs. are ab o u t ha lf these  vals. A. J .  M.

Combination frequencies in the electronic-vibrational spectrum of 
rare earth salts. K. H. Hellwege and  A. R oever (Z. P hysik , 1939, 
114, 564— 570).— A no. of w eak lines in th e  abso rp tion  spec tra  of 
ra re  ea rth  salts a t  20° k . are identified w ith  superposition  of com 
b inations of different anharm onic la ttic e  v ib ratio n s on a  single 
electronic transition . l .  j  j

Ion association and absorption spectrum, m .  H . von  H alban
and  M. L itm anow itsch  (Helv. Chim. Acta, 1943, 26, 771— 788). The
deviations from  B eer’s law  for solutions of picric acid (I) in  m oist 
d ioxan (II) decrease w ith  increasing degree of purification  of (II), 
and th e ir dependence on th e  concn. of (I) or of added m ineral acid 
suggests th e  presence of a  basic im purity . The observed absorp tion  
spectra  are com pounded of those for undissociated (I) and  for 
associated ion pairs of H 30* and  th e  ion of (I) (cf. A., 1941, I, 237).

F . ’ j.’ G.
Absorption spectra of explosives.— See B., 1943, I, 348. 
Structure of sodium borate glasses as affected by temperature.

A. E . B adger, H . C. Johnson, and  J . O. K raehenbuehl ( / .  Am er. 
Ceram. Soc., 1942, 25, 395— 401).— Spectra l transm ission  curves 
were determ ined for N a20 - B 20 3 glasses con tain ing  0— 30%  of N a O 
and coloured w ith  0-1%  of Co30 4, a t  tem p, up  to  the ' softening 
po in t. An a b ru p t ra te  of change of transm ission  w ith  tem p 
occurred a t  or near th e  transform ation  tem p., and  a  clearly  defined
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break  occurred in  th e  p roperty—com position curve a t  •—15%  of 
b 'a-O . T heoretical deduction  ind icates th a t  glasses con tain ing  10 
and  20 %  of X a ,0  correspond w ith  stab le  cohfigurations. K 20 — 
B jO , glasses show sim ilar changes. T he use of colour ind icato rs to  
show changes in  th e  h igh-tem p. s tru c tu re  of glasses is a reliable 
m ethod. J .  A. S.

Absorption lines of water vapour in the spectral wave-length
range 0 1 5 — 0-5 m m . H . H opf (Z. P hysik , 1940, 116, 310— 316).— 
A spectrophotom eter for th e  long-A infra-red has been constructed . 
I t  can  be used for dete rm inations in  th e  range 150— 400 /x., w ith  a 
slit-w id th  of 18 ¡i. In d iv id u a l lines in  th e  absorp tion  spectrum  of 
H ,0  v apour in  th is  range have  been investigated . T he m ax. occur 
a t  220 an d  325 ¡i., an d  th ere  a re  m in. a t  212 an d  304 ¡i. A. J .  M.

Absorption of liquid water and deuterium oxide in the infra-red 
region between 5 ft. and 27 ft. M. Sohm  (Z. P hysik , 1940, 116, 
34— 16).— T he absorp tion  spec tra  of H sO and  D ,0  in  th in  layers 
have been determ ined  in  th e  near infra-red. F o r H 20 ,  th e  absorp
t io n  g radually  increases from  10 to  15 ft., afte r w hich th ere  is a 
regular series of absorp tion  m ax. T he absorp tion  curve for D jO  is 

I  sim ilar to  th a t  for H ,0 ,  b u t  th ere  is a  disp lacem ent of th e  intram ol. 
v ib ra tio n  bands to  longer AA, ind icated  b y  th e  fact th a t  th e  regu lar 
series of abso rp tion  m ax. does n o t begin before 19 ft. T he separation  
of these  m ax. (41 cm.-1) is  som ew hat <  th a t  for H jO  (52 cm.-1). 
I f  th e  m ol. is capable of free  ro ta tio n  th e  separation  in  th e  case of 
D ,0  should be  approx. h a lf th a t  in  th e  case of H jO . T he absorption  
spectrum  of liquid  H .O  shows m any  sim ilarities to  th a t  of th e  vapour.

A. J . M.
Infra-red absorption spectrum and configuration of cyc/ehexane.

R . S. R asm ussen (J. Chem. Physics, 1943, 11, 249— 252).— 32 in fra
red  absorp tion  frequencies a re  recorded betw een 673-4 and  4330 cm .-1  
for cycfohexane v apour a t  5 and  40 m m. H g and  room  tem p . F ive 
bands are found in  th e  C—C stre tch ing  an d  CHS rocking and  tw isting  
range, in  agreem ent w ith  th e  chair s tru c tu re  (sym m etry  D^d) ra th e r 
th an  th e  cradle o r p lan a r s truc tu re . T he b and  envelopes agree w ith  
G erhard  an d  D ennison’s  th eo ry  (A., 1933, 337). L. J . J .

Quantitative photographic absorption determinations on the CH 
bands of aliphatic alcohols at A 9100 A. R . Ziegler (Z. P hysik , 
1940, 116, 716— 728).— T he absorp tion  spectra  (A 8500— 13,000 a . )  
of M eOH, E tO H , Pr»O H, P rfO H , B u“OH , B u iO H , B uyOH, iso- and  
fert.-C jH jj-O H , « -C jH jjO H , (CH2-OH)2, an d  glycerol were de ter
m ined w ith  th e  p u re  alcohols and  w ith  solutions. T he in tegral 
abso rp tion  of th e  bands of th e  th ird  CH overtone a t  9100 a . ,  and  th e  
positions of th e  neighbouring O H  bands, were determ ined. W ith  
m ost of th e  alcohols th ere  is a w idening and  sp litting  of th e  CH 
bands, due to  association, which is dependent on th e  d ilu tion  in  th e  
case of solutions of th e  alcohols in  non-polar solvents. In  conse
quence of th e  effect of association, th e  in tegral absorp tion  of th e  
bands of th e  ind iv idual alcohols is  n o t oc no. of CH v ib rations in 
th e  m ol. Diffuse OH bands ind ica te  th e  existence of association, 
although  sharp  O H  bands due to  single mols. a re  also found. The 
fine s tru c tu re  of these  sharp  O H  bands is com pared w ith  previous 
d a ta ;  i t  can  be explained as a  ro ta tio n a l sp litting . If  th is  occurs, 
however, free ro ta tio n  in  solution is n o t possible w ith  M eOH and 
P iiO H , as th e  O H  bands of these  substances show no splitting.

A. J .  M.
Absorption of light by ar-dien-y-inenes in the region 2300— 2900 A.

H . B astron , R . E . D avis, an d  L . W . B u tz  IJ . A m er. Chem. Soc., 
1943, 65, 973— 975).— A bsorption  spectra  (2300— 2900 a . )  are  re 
corded fo r th e  follow ing in  E tO H , figures quoted  being fo r th e  m ax. : 
(CHjXMe-C;! 2 (b.p. 82— 85'/101 mm.) 2525 a . (e 14,500); a-A1- 
cyclopentenyI- (b.p. 81°/13 m m.) 2615 a . (e 13,000) and  (m ainly 
'2-)methyl-S1-cyc\opentenyl-\v-b itten -la-inene (b.p. 90714 mm.) 2600
a . is 11,500); a-A1-cycfopentenyl-jS'-A1-£>,eiohexenyl- (b.p. 110—  
113' I m m.) 2650 (e 15,000) an d  2780 a .  (e 11,500) [m in. a t  2750 a . 
(s 10,500)) and  -^-l-m ethoxy-A ^cvc/ohexenyl-acetylene (b.p. 1363/
1-5 mm.) 2645 (e 14,750) and  2770 a .  (e 11,500) [m in. a t  2720 a . 
(s 11,000)); a3-di-A l-cyc/ohexenyl- (b.p. 130"¡2 m m.) 2625 (s 12,500) 
an d  2755 a . (s 9000) [m in. a t  2725 a . (s  8000)), an d  a-A1-cyclohexenyl- 
0-(m ainlv 2-)m ethyl-A 1-cyc/ohexenyl-acetylene (b.p. 118— 1213/6-5 
mm.) 2650 a . (e 12,000). In tro d u c tio n  of one o r m ore rings pro
gressively m oves th e  p rincipal ab so rp tion  m ax. to  longer A. Com
parison  w ith  (CHjXM e-CHij j [m ax. a t  2611 a .  (e 45,600)] and  a/3- 
di-A1-£jciohexenylethylene [m ax. a t  2690 a .  (s  22,900)1 shows th a t  
rep lacem ent of C X  b y  C-C sh ifts th e  p rincipal m ax. to  longer A and 
considerably  decreases e. R . S. C.

Quantitative determination of the absorption of benzene and benzene 
derivatives in the near infra-red. H . K em p te r (Z. P hysik , 1940, 
116, 1— 18).— A photo-electric  m ethod  for th e  rap id  determ ination  
of ab so rp tion  in  th e  n ear in fra-red  (7000— 11,000 a . )  to  w ith in  0-1%  
is described. D eterm inations were m ade b y  th e  null m ethod, and 
for th e  Cs cell used th e  com pensation  voltage was x  in ten sity  of 
illum ina tion . B eer’s law holds accu rate ly  for solutions of C ,H , in 
CC14, and  L am b ert’s law  w as tes ted  in  th e  case of C ,H„, PhMe, 
xylene, and  C ,H jM e2. The absorp tion  of C ,H„, PhM e, p-xylene, 
s-C jH jM ej, P h E t, P h N 0 2, B zO H , polystyrene, sty rene, and  PhCl 
w as determ ined. T he p ropo rtio n a lity  betw een absorp tion  in  th e

CH band  and  th e  no. of C H  valencies of th e  sam e degree of sa tu ra tio n  
is verified. A. J .  M.

Spectrophotometric study of green colour in peas and okra.— See
B., 1943, I I I ,  185.

Aromatic hydrocarbons and their derivatives. XXXII. Influence 
of angular anellation on the absorption spectra of aromatic 
hydrocarbons. E . C lar (B er., 1940, 73, [B], 596— 606; cf. A., 
1940, I I ,  273).— A bsorption  sp ec tra  d a ta  are recorded for 1 : 2 : 3 : 4-, 
1 : 2 : 5 : 6-, and  1 : 2 : 7 :  8-di- and  1 : 2 : 3 : 4 : 5 : 6-tri-benz- 
an thracene, 1 : 2 : 9 :  10-d ibenztetracene, pen taphene, isopenta- 
phene, 1 : 2-benzpentaphene, phenanthrene , chrysene, 3 : 4- and  
8 : 9-benztetraphene, a n th ra c e n o -2 ': 1 ':  1 : 2-anthracene, an th - 
an thracene, etc ., and  th e  re la tionsh ip  of th e  spectra  to  mol. s tru c tu re  
is discussed. A. T . P .

Orientation of molecules produced photochemically in rigid sol
vents. G. X. Lewis and  J . Bigeleisen (J . A m er. Chem. Soc., 1943, 
65, 520— 526).— Long conjugated  m ols., e.g., benzidines, a fte r 
illum ination  in  solid m edia w ith  plane-polarised ligh t show m ax. 
absorp tion  for ligh t polarised paralle l and  m in. abso rp tion  for 
po larisa tion  perpendicular to  th e  exciting  rad ia tio n  (norm al o rien t
ation). In  abnorm al o rien tation , as w ith  W u rste r’s blue (I), th e  
absorp tion  relationship  is inverted . Max. po larisab ility  axes of th e  
mol. and  photochem ically  produced ion a re  parallel and  perpendicular, 
respectively, in  norm al an d  abnorm al o rien tations. M ax. o rien ta tio n  
is calc, an d  com pared w ith  observed vals. O riented solutions of (I) 
lo st o rien ta tion  w hen w arm ed, and  a t  h igher tem p, th e  colour also 
faded. W . R . A.

Ultra-violet dispersion frequencies of the alkali-metal oxides.
W . R auch  (Z. P hysik, 1940, 116, 652— 656).— T he prep, of th in
films of alkali-m etal oxides on  q u a rtz  is  described. T he u ltra 
v io le t dispersion frequencies have been obtained. T he position  of 
th e  first m ax. of th e  bands is sa tisfac to rily  given b y  an  em pirical 
form ula. A. J . M.

Measurement of relaxation time of fluorescence. W . K irchhoff 
(Z. P hysik, 1940, 116, 115— 121).—An im proved fluorom eter for 
m easuring re laxation  tim es is described. T he vals. o b ta ined  for 
fluorescein (4-90 X 10-9 sec.) and  eosin (4-82 x  10-9 sec.) agree well 

.w ith  vals. form erly  obtained. W ith  i/r-isocyanine and  tw o of its  
derivatives and  quinoline-red th e  re laxation  tim e found was < 10“* 
sec. T his is th e  sm allest val. y e t obtained, and can  be  explained 
if i t  is supposed, w ith  Scheibe, th a t  th e  fluorescence is  due n o t to  a  
single mol. b u t  to  a  polym eric complex, w hich is regarded  as a 
system  of coupled resonato rs; th is  assum ption  is n o t necessary, 
however, and  i t  is possible to  exp lain  th e  sm all re lax atio n  tim e if 
th e  mol. is regarded as a  norm al oscillator. A. J .  M.

Mechanical and optical “  excitation ”  of colour centres. A. Sm ekal 
(Z. P hysik, 1940, 116, 525— 546).— The colour band  of NaCl c rystals 
is not, in  general, a  single F -band , b u t consists of an  F -  and  an  
F '-b a n d  very  close together, w hich canno t be separa ted  optically . 
T heir presence is ind icated  b y  th e  m agnitude of th e  half-val. w iden
ing  and its  dependence on th e  s ta te  of th e  crysta l. T he m u tu a l 
th erm al and  op tical transfo rm ation  of F -  and  F '-cen tre s  depends 
on th e  s ta te  of th e  crystal. In  op tical ex c ita tio n  phenom ena, 
F -, F '- ,  and  F 2-centres a ll tak e  p a r t. T he s ta te  of th e  c ry sta l is 
also responsible, a t  least p a rtly , for th e  general space a rrangem en t 
of colour centres. A. J .  M.

Behaviour of phosphors when irradiated intermittently with elec
trons. M. Knoll (Z. P hysik , 1940, 116, 385— 414).— T he behaviour 
of phosphors w hen irrad ia ted  in te rm itten tly  w ith  electrons is 
investigated , w ith  special reference to  th e  screens of cathode-ray  
tubes. The period elapsing before th e  phosphor responds, and  th e  
tim e for w hich i t  rem ains glowing a fte r  th e  rem oval of th e  excit
a tion , are exam ined a t  low tem p. These periods depend, in  th e  
case of ZnS-CdS phosphors, on th e  electron  concn. and  n o t on  th e  
tem p. (0° to  —190°) of th e  screen. T he decrease of b righ tness on 
w ann ing  to  0° is investiga ted  for ZnO and  ZnS-CdS on glass and  
m eta l carriers. W ith  in te rm itten t exc ita tio n  there  is a  decrease in  
brightness w ith  increase of electron  concn. Cooling of th e  phos
phorescent screen shows th is  to  be a  tem p, e ffec t; i t  is g rea ter w ith  
glass th a n  w ith  m eta l screens. C harging and  secondary  em ission 
phenom ena are also considered. A. J .  M.

Determination of chlorine vibrations in dichlorobenzenes from  
intensities and polarisations of their Raman lines. G. N ordheim  
an d  H . Sponer (J. Chem. Physics, 1943, 11, 253— 262).— Theoretical. 
R am an  tensors for Cl v ib ratio n s in  C 6H.,C12 a re  calc, b y  add ing  or 
su b trac tin g  single C-Cl con tribu tions for a  series of axes fixed w ith  
respect to  th e  mol., and  in ten sity  ra tio s are deduced for sym m etrical 
valency and  unsym m etrical deform ation v ib ra tio n s. V ery  sm all 
depo larisation  factors are found for th e  form er an d  com plete 
depolarisation  for th e  la tte r , for all p e rm itted  R am an  lines.

L . J . J .
Thermodynamics and molecular structure of benzene and its methyl 

derivatives, m .  Vibration frequencies of benzene. IV. Vibration 
frequencies of toluene, o-, m -, and p-xylenes, and mesitylene. K . S.
P itze r and  D. W . S co tt (J . Am er. Chem. Soc., 1943, 65, 814— 817,
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817— 824; cf. A., 1943, I, 223).— I I I .  W ilson’s num bering scheme 
(cf. A., 1934, 829) being followed, vv vals. for th e  norm al m odes 3, 
14, 15, and  17 have  been assigned on th e  Cp d a ta , as follows : 3, 
1298; 1 5 ,1 1 7 0 ; 1 4 ,1693 ; 17 ,985  cm .-1

IV . W ith  th e  aid  of a p roduct ra tio  analogous to  th e  T eller- 
R edlich p ro duct ru le for isotopic substitu tion , assignm ents of 
v ib rational vv have been m ade from  calorim etric and  spectroscopic 
d a ta  for m esitylene, PhM e, and o-, m-, and  p-xylene. W. R . A.

Ionisation potential of the nitrogen molecule. U. Stille (Z. P hysik, 
1940, 116, 144— 152).— The occurrence of negative bands in th e  
spectrum  of th e  after-glow  of N 2 is discussed. The possib ility  of 
th e  ionisation of N 2 b y  a collision process in  active N  is discussed 
in  re la tion  to  th e  val. of 13-3 v. ob tained  for th e  ionisation p o ten tia l 
of N 2 by  R y pdal and Vegard (Geofys. Publ. Oslo, 1940, 12, No. 12) 
w ith  an  electron-collision ap p ara tu s , in  which th e  in ten sity  of the  
em itted  lig h t w as m easured as a  function  of th e  velocity  of th e  
exciting electrons. T his resu lt for th e  ionisation  p o ten tia l is com 
pared  w ith  vals. form erly obtained, which are all >13-3 v. A ccept
ance of th e  new val. brings disagreem ent w ith  a  no. of w ell-estab
lished d a ta . A. J . M.

Dependence of column ionisation by a-rays on pressure. E.
H elbig (Z. P hysik, 1940, 116, 444— 453).— The effect of pressure (p) 
on colum n ionisation produced by  a  beam  of a-rays perpendicular 
to  th e  electric field has been investigated  in  air, C 0 2, H 2, A, and 
a ir -C 0 2 m ixtures. The th eo ry  of colum n ion isation  is presented. 
The p  effect given b y  th e  th eo ry  is verified in  th e  case of irrad ia tion  
perpendicular to  th e  electric field. Large dev ia tions occur only for 
H 2 and  A for sm all fields, and  these  are due to  ion loss in  conse
quence of diffusion to  th e  walls. T he recom bination  coeffs. for a ir 
and C 0 2 are calc. F o r bo th  gases i t  decreases w ith  increasing p.

A. J. M.
Secondary production of electrons through the photo-effect in a 

non-self-dependent discharge in air. H. Costa (Z. P hysik, 1940, 
116, 508— 514).— T he p roportion  of secondary electrons produced 
in  a Townsend discharge in a ir up  to  near th e  breakdow n p o in t has 
been determ ined by  a  m ethod sim ilar to  th a t  used for H 2 (A., 
1940, I, 2). Vals. va ry  from  50%  to  20%  according to  pressure, 
th e  lower val. being obtained a t  h igher pressure. In  add ition  to  
th e  photo-effect ano ther process was detected  depending on th e  
n a tu re  of th e  cathode surface, which m ay  be due to  th e  collision of 
positive ions on th e  cathode. A. J . M.

Composite photo-cathodes. II. P. Gorlich (Z. P hysik, 1940, 116,
704— 715).— The emission work of [Ag]-Cs2O.Cs,Ag-Cs cathodes 
has been determ ined therm ally  and  photo-electrically . In  the  
tem p, range 350— 460° k . th e  R ichardson curve is followed, b u t 
th ere  are deviations a t  tem p. < 350°. T he emission m echanism  of 
th e  above, and  of [Ag]-Cs20,C s-C s cathodes, is discussed. E xperi
m ents w ith  cathodes of th e  ty p e  [Ag]-Cs20 ,X ,C s-C s (where X  =  Mo, 
Al, P b , Ni, Mn) show th a t  th e  long-A m ax. increases th e  sm aller is 
th e  a t. vol. of X , b u t th e  rule does n o t hold if X  is an  a lkali or 
a lkaline-earth  m etal, or Ag. The ex ten t to  which th e  long-A m ax. 
is  a ltered  b y  X  depends on th e  q u a n tity  of X  present. T he sensi
t iv ity  w as increased by  th e  add ition  of th e  foreign m etal in  every 
case except Mo. A ddition of foreign m eta ls to  th e  Ag in  th e  
cathode [Ag]-Cs20,A g,Cs-Cs nearly  alw ays decreased th e  sensitivity . 
Com parison of cathodes of th e  ty p e  [Y]-Cs2O.Cs-Cs and  [Y ]- 
Cs20,Y ,C s-C s (Y =  Be, Mn, P b , Cu) indicates th a t  th e  in troduction  
of th e  foreign m eta l (Y) causes a  d isplacem ent of th e  long-A m ax. 
tow ards th e  red, and there  is an  increase in  efficiency owing to  
diffusion of th e  added m etal. F o r cathodes of th e  ty p e  [Z]- 
Cs20,A g,C s-C s (Z =  Al, Mn, Pb), th ere  w as a sm all d isplacem ent of 
th e  long-A m ax. tow ards th e  red, and  an  increase in  sensitiv ity . 
T he foreign m etal n o t only affects th e  conductiv ity  and  position  of 
th e  long-A m ax. b u t there  is also an  in te rac tion  betw een th e  ionisable 
Cs a tom s and th e  foreign m eta l atom s, affecting th e  photo-ionisation 
of th e  Cs atom s, and  th u s  th e  sensitiv ity . Ag occupies a  special 
place as such a  m etal. A b ib liography of lite ra tu re  on alloy cathodes 
is given. A. J . M.

Theory of boundary surface rectifiers. W . Scho ttky  (Z. P hysik,
1942, 118, 539— 592).— A m athem atical theory , w ith  special refer
ence to  Se and  Cu20  rectifiers, has been developed. W . R. A.

Anomalous dispersion and loss angle in amorphous organic solids 
at high frequencies. W. Holzm iiller (Z. Eleklrochem., 1941, 47, 
129).— T heoretical discussion (cf. A., 1942, I , 8). C. R. H.

Apparent ionic volume in infinitely dilute solutions.— See A.,
1943, I, 198.

Anomalous reflexion at optical line gratings. K. A rtm ann  (Z. 
P hysik , 1942, 119, 529— 567).— The b rig h t bands produced by  
h igh-order reflexion of polarised lig h t a t  m etallic gratings, due to  
anom alous in tensification of approx. tangen tia lly  reflected rays, 
are due to  synchronisation  of an  infinite no. of m u ltip ly  deviated  
waves. Q uant, expressions are derived for th e  in ten sity  dis
trib u tio n . L. J .  J .

Magnetic rotation in doubly-refracting media. F. Gabler (Z. 
P hysik , 1940, 116, 271— 280).— The equations governing th e  be

hav iour of doubly-refracting  m edia in a m agnetic  field are discussed. 
If th e  m agnetic ro ta tio n  is sm all i t  d isappears rap id ly  as soon as 
m arked double refraction  begins. If  th e  m agnetic ro ta tio n  is large, 
it  increases a t  first w ith  th e  double refraction , and  th en  shows a 
periodic varia tion  of decreasing am plitude, rep resen ting  gradual 
approach to  a lim iting  val. A p paratus for tes tin g  these  conclusions 
is described. The double re fraction  is produced in  a  K err cell 
filled w ith  P h N 0 2. F rom  determ inations of th e  degree of polaris
a tion  of ligh t passing th rough  th e  cell in  a  m agnetic  field, v ery  good 
agreem ent betw een theo ry  and  experim ent is ob tained . A. J. M.

Paramagnetism of molecules depending on electron spin. T.
N eugebauer (Z. P hysik, 1940, 116, 428— 435).— M athem atical. The 
param agnetic  suscep tib ility  and th e  C o tton-M outon  const, are 
obtained in  th e  case for w hich th e  sp in  m om ent m ay  be considered 
as n o t com pletely free. F rom  experim ental vals. for quantities 
involved, i t  follows th a t  for 0 2 th e  m ean square  of th e  m agnetic 
m om ent in  th e  d irection of th e  axis of ro ta tio n  is ~ l - 3 %  >  th a t 
in  a  perpendicular direction. T h is agrees w ith  deductions from  the 
band  spectrum . The param agnetism  of S2 and  SO is governed by 
sim ilar considerations. A. J. M.

Magnetic double refraction in alkali metal vapours. F. Gablert.
(Z. P hysik, 1940, 116, 495— 507).— An ap p ara tu s for th e  inves
tiga tion  of th e  V oigt effect using a B abinet com pensator is described. 
The dependence of th e  effect on th e  p of th e  vapour, and  th e  observ
ation  of double refraction  in th e  region of th e  forbidden Zeeman 
transitions, are dem onstra ted . The wave-m echanical theo ry  of the 
Voigt effect gives resu lts  in  qual. agreem ent w ith  experim ent.

A. J. M.
Theory of acoustic double refraction in colloidal solutions. S. Oka

(Z. P hysik , 1940, 116, 632— 651).— The directive effect of an  u ltra 
sonic field on suspensions of disc-shaped particles has been con
sidered, in te rac tion  being neglected. T he th eo ry  of acoustic double 
refraction  of suspensions of such particles has been developed for 
th e  s ta tio n a ry  case, and  for th e  s ta te  existing  a fte r th e  cu ttin g  off 
of th e  field. T he decay of th e  double refraction  w ith  tim e when the 
field is rem oved is exponential. The re laxation  tim e  is calc, for 
particles of various dim ensions and  liquids of d ifferent -q.

A. J . M.
Application of group theory to isomerism in general. T. L. H ill

(J. Chem. Physics, 1943, 11, 294—297).— P olya’s theorem  (A., 1936, 
322, 1358) can be applied to  determ ine no t only th e  no. of s tru c tu ra l 
isom erides of org. com pounds, b u t also th e  no. of optical and 
geom etrical isom erides of C com pounds and  co-ordination com pounds 
corresponding w ith  an y  co-ordination no. L. J. J.

Structure of the boron hydrides. H . C. L onguet-H iggins and  
R . P . Bell (J .C .S ., 1943, 250— 255).— I t  is suggested th a t  th e  B
hydrides contain  th e  H  bridge linkage > B < ( J> B < , which can
be form ulated  as a  resonance hybrid  betw een stru c tu res  con tain ing  
only norm al electron-pair bonds. I t  is shown th a t  th is  ty p e  of 
linkage is as probable as the  accepted s tru c tu re  con ta in ing  one- 
electron bonds, and  th a t  B and Ga are th e  only  e lem ents know n to  
form  covalent hydrides likely to  con tain  such a linkage. T he boro- 
hydrides of Be and  Al are accounted for on th e  sam e hypothesis. 
E xperim ental d a ta  for th e  electron diffraction, R am an  and  infra-red 
spectra, and  sp. h ea t of B 2H 6 a re  analysed and  show n to  sup p o rt a 
bridge configuration ra th e r th an  one resem bling C2H 6. S truc tures 
are suggested for th e  h igher B  hydrides. N . M. B.

Ionic radii and the periodic system. E. K ordes (Z. Elektrochem., 
1941, 47, 152— 155).— The Pauling  and  G oldschm idt formulae for 
calculating ionic rad ii are discussed an d  successfully applied, after 
m aking certain  assum ptions, to  electrons in  lower valency sta tes.

C R H
Proton affinity of O' and 0 "  and electron affinity of 0  and O'.

G. B negleb (Naturwiss., 1942, 30, 532— 533).— L attice  energies and 
hea ts  of dissolution in  H 20  of a lkaline-earth  halides give for proton 
(P) and electron (£) affinities th e  vals. P 0■■ 608, P 0. 356, £ 0->-0"

150, Eo—>.0- 56, E o—>.o- —206, and  £ o h -> o h ‘ 45 kg.-cal. (all 
vals. ± 1 0 — 20 kg.-cal.). p . J. J .

Optical method of measuring the angle of contact. S. J. K ham bata
and A. B. Sahiar (J. Univ. Bombay, 1943, 11, A, P a r t  5, 52__55).—
The co n tact betw een tu rp en tin e  and  glass in a ir has a fine fringe 
extending beyond th a t  previously  observed. T he angle can  be calc, 
by  photographing interference fringes in  th e  liqu id  an d  is 0 '4° a t  
28-6°, instead  of 17? as previously recorded. T he angle for H  O 
and  clean glass is 0°. p  p  q *

Dependence of size of liquid drops on their rate of formation.
H. N eum ann and  R. Seeliger (Z. P hysik, 1939, 114, 571__573)  !
D a ta  are recorded for th e  varia tion  of d rop  size w ith  ra te  of form 
ation  for a  no. of liquids of different surface tension  and  viscosity

L. J. J . '

III.— CRYSTAL STRUCTURE.
Weissenberg controlled-temperature technique.— See A lq aq  t 

209. "  ’ ’
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Crystal chemistry. I. Isotypism and isomorphism. H . S trunz 
(Naturwiss., 1942, 30, 526— 531).— The te rm  “ isom orphism  ”  is 
restric ted  to  substances w ith  analogous constitu tion , close sim ilarity  
of cryst. stru c tu re , and  th e  pow er of form ing hom ogeneous m ixed 
crystals. In  th e  absence of th e  la tte r  p ro p erty  th e  te rm  “ iso
typism  ” is preferred. "  D iadochism  ” is in terchangeab ility  of 
indiv idual ions w ith o u t change of cryst. form . L . J . J .

Isomorphous replaceability of chalkogens in organic compounds.—
See A., 1943, I I ,  263.

Molecular structure of liquids in experiments with models. H . A.
S tu a r t  (Z. Elektrochem., 1941, 47, 110— 112).— Technical deta ils in 
the  prep, of a  film illu stra ting  liquid s tru c tu re  a re  discussed.

C. R. H.
Molecular structure of supercooled and of glassy ethyl alcohol.

W . K ast and  A. P rie tzschk  (Z. Elektrochem., 1941, 47, 112— 116).—- 
A t —150° E tO H  shows pronounced chain  s tru c tu re ; th e  chains 
become linked together on add ition  of H 20 ,  th e  resu lting  increase 
in rj inh ib iting  crysta llisa tion  and  leading to  th e  form ation of the 
glassy s ta te . C. R . H.

Lattice constants of calcite determined by the rotating-crystal 
method. A. lev ins and  M. S traum anis (Z. P hysik, 1940, 116, 194— 
206).—T he la ttice  consts. of calcite specim ens of vary ing  degrees 
of p u rity  have been determ ined  a t  d ifferent tem p, by  th e  ro ta ting - 
c rystal m ethod, th e  asym m etric  process being used. The p u rest 
c rystals had  d 100 3-02900 a . a t  18°. E ig h t sam ples showed a  v a ri
a tion  in  th is  val. o f  0-00123 a . T he val. is usually  th e  lower th e  
m ore im pure is th e  crystal. The presence of M nC 03 and  M gC 03 
lowers it, b u t S rC 0 3 raises it. T he rhom bohedral angle a =  101° 
54' 5 ". A. J . M.

Isotypism with occupation of vacant lattice spaces. 
Fe+++2[P 04]2,4H20  and Fe++3[P 04]2,4H20 . H. S trunz  (N aturw iss., 
1942,3 0 ,531).—Phosphosiderite, Fe+++2[P 0 4]2,4H 20  (I), and  phospho- 
phyllite, (Fe++, Zn)3[P 0 4]2,4H 20  (II), have th e  following isotypic 
m onoclinic la ttic e  dim ensions : (I) a0 5-28, b0 9-75, c0 8-71 a .,
j9 90° 36', space-group C?ih—P 2l ¡m ; cell con ten t 4Fe+++, 4 P 0 4, 8H 20 ;
(II) a 0 2 x  5-30, b0 £ X 10-18, c0 2 x  8-88 a .,  ¡3 90° 28', space-group 
C2A; half-cell con ten t 6 (Fe++, Zn), 4 P 0 4, 8H 20 .  P 0 4 and  H aO have
th e  sam e basic  la ttice  in  b o th  m inerals, w ith  octahedral co-ordin
a tio n  centres occupied by  4Fe+++ and  free la ttice  spaces in  (I), and 
by  6 (Fe++,Zn) in  (II). L. J. J .

Crystal structure of 4 : 4'-dinitrodiphenyl [C12H 8(N02)2]. J. N. van
N iekerk  (Proc. Roy. Soc., 1943, A, 181, 314— 329).—I t  is shown 
th a t  th e  c rysta l is m onoclinic b u t can  be referred to  an  orthogonal 
u n it cell w ith  a 3-77, b 9-56, c 15-39 a . ,  which contains tw o m o ls .; 
space-group Pc. T he m ethod of Fourier analysis has been applied 
and  projections of electron den sity  on tw o of th e  axial planes are 
given. T he pack ing  of th e  mols. in  th e  s tru c tu re  is discussed.

G. D. P.
A-Ray study of hydrocarbon from phthiocerol. E. S tenhagen 

( / .  Biol. Chem., 1943, 148, 695— 697).— AT-Ray exam ination  of th e  
pa ren t hydrocarbon  of phthiocerol suggests th a t  i t  is a  norm al 
stra igh t-cha in  hydrocarbon, p robab ly  M -tetratriacontane.

P . G. M.
Diffraction experiments with very fine electron beams. H . Boersch 

(Z. Physik, 1940, 116, 469— 479).— T he crysta l stru c tu res  of th in  
foils of Au and  films of N H 4C1 and  NaCl were determ ined by  using  a 
very  fine beam  of electrons (diam eter 0-005 m m .). T he diffraction 
of th e  p rim ary  beam  in  Au foil shows a four-fold axis of sym m etry , 
indicating  th a t  th e  foil is composed of polycryst. m ateria l. The 
crystallites are th e  m ore regu larly  o riented  th e  nearer th ey  are 
together. T he passage of electrons th rough  th in  films of insulating  
m aterial can  give rise to  charges, w hich can, under su itab le  condi
tions, lead to  an  im age of th e  object. T he lens effect of th e  charges 
decreases as th e  d iam eter of th e  p rim ary  beam  increases.

A. J . M.
Occurrence of black lines in the electron-microscopic images of 

crystalline lamellae. M. von  A rdenne (Z. P hysik, 1940, 116, 736—  
738).—T he b lack  lines observed are n o t due to  an y  difference of p 
in th e  object, an d  no sa tisfac to ry  exp lanation  of th e ir  existence can 
be advanced. A. J . M.

Morphology of finely-powdered lead oxide sublimate. R. M eldau 
and M. Teichm uller (Z. Elektrochem., 1941, 47, 191— 196).-—T he 
results of an  electron-m icroscopical exam ination  of b o th  modific
ations of PbO  are  discussed and  illu stra ted  w ith  m icrographs.

C. R . H.
Electron interferometric measurement of free molecules. Iso

merism of the nitrogen atom. F. Rogowski (Z. Elektrochem., 1941, 
47, 152).'— In terferom etric  d a ta  for M eNOa show th a t  th e  C— N  an d  
N — O distances are 1-47 and 1-22 a . ,  respectively, w ith  th e  O -N -O  
angle 130— 140°. ForM eO-NO* th eC —O, O—-N, a n d N —O* distances 
are 1-44, 1-37, and  1-22 a . ,  respectively  (all d istances ± 0-02  a . ) .

C. R . H.
Influence of supersonic vibrations on the magnetic properties of 

nickel. G. Schm id and  U. J e t te r  (Z. Elektrochem., 1941, 47, 155—  
162).— T he influence of supersonic v ib ra tio n s (frequency 10—  
20 kH z.) on th e  m agnetic  p roperties of hard -d raw n  N i tu b in g  has

been investigated . The changes in  properties are m ostly  irreversible. 
T he increase in  m agnetic  properties b ro u g h t ab ou t b y  th e  vibrations 
increases w ith  th e  am plitude of th e  la tte r . T he m ax. m agnetisation  
a tta in ed , viz., ~ 8  tim es th e  in itia l m agnetisation , is only ~ 4 0 %  of 
th e  ideal m agnetisation  val. T he effect of th e  v ibrations is to  
narrow  th e  hysteresis loops. T he v ib rations ap paren tly  increase 
m agnetisation  by  loosening th e  c ry sta l stru c tu re . C. R . H.

Theory of anomalous reflexion of atomic rays at crystal surface 
layers. I. K . A rtm ann  (Z. P hysik , 1942, 118, 624— 658).— An 
optical th eo ry  of th e  anom alous reflexion of a t. rays a t  crystal 
surface layers has been developed, a  layer on th e  surface being 
assum ed jn  which m a tte r  waves m ay  be to ta lly  reflected. The 
th ickness of th e  surface layer depends on th e  m agnitude of th e  van  
der W aals forces. W . R . A.

Mechanical properties of polymeric materials.— See B., 1943, II ,
257.

Elasticity of rubber.— See B., 1943, I I ,  264.
Characteristic movements in crystal lattices. U. D ehlinger and  

A. K ochendorfer (Z. P hysik, 1940, 116, 576— 585).— A form ula is 
deduced for th e  no. of a t. tran s itio n s  in  u n it  tim e for th erm al excit
a tion  of crystals, and  th e  vals, of th e  consts. involved are estim ated. 
T he m athem atical dem onstra tion  of an  aperiodic m otion of a series 
of a tom s in  th e  la ttic e  p u t  forw ard b y  F renkel and  K ontorova 
(A., 1941, I, 159) is only a  special case of a  m igration  of displace
m ents and  chain  reactions th ro u g h  th e  la ttice , proposed previously. 
Such m ovem ents as p lastic  deform ation and  tw inn ing  m u st have 
th e ir  origin in  tran s itio n s in  single a tom s excited therm ally . Long-A 
v ib rations recen tly  discovered b y  F o rs te r et al. (Z. M etallk., 1940, 
32, 165) are in te rm ed iate  betw een aperiodic v ib ratio n s and  th e  
norm al small-A v ibrations. • A. J . M.

Micrographic observations of slip lines in a-brass. R . G. T reu ting  
and  R. M. B rick  (A m er. In st. M in . M et. E ng., 1941, Tech. Publ. 
1356, 6 p p . ; M et. Tech., 8, No. 5).— T he form ation  of slip lines on 
a  p lane surface polished along th e  leng th  of a  cylindrical single
crysta l tensile  specim en of a-brass was studied . T he c ry sta l was 
stra ined  0-074 in. and  th en  annealed a t  850° for 15 h r., w hen i t  
recryst. to  form  tw o grains. Slip planes did n o t becom e visible u n til 
a fte r flow h ad  begun. J .  C. C.

Polymorphism of phosphoric oxide. W . L. H ill, G. T. F au st, and  
S. B. H endricks (J. Am er. Chem. Soc., 1943, 65, 794— 802).— The 
m .p. and  m onotropic re la tion  of th e  th ree  form s of P 20 5 have  been 
determ ined. T he phase  d iagram  (70— 600°) for P 20 5 includes th ree  
liq u id -vapour-so lid  trip le  points, corresponding w ith  th e  hexagonal, 
orthorhom bic, and  stab le  form s. Two liquids have  been established, 
differing in  degree of polym erisation, and  ob tained  b y  m elting  th e  
hexagonal and  stab le  form s, respectively , n, p, and  therm al, 
hygroscopic, and  s tru c tu ra l p roperties of th e  various phases have 
been determ ined. Superheating  in  so lid-solid  tran s itio n s is d is
cussed. W . R . A.

Polymorphism of arsenious oxide. J . H . Schulm an and  W . C. 
Schum b (J. A m er. Chem. Soc., 1943, 65, 878— 883).— Solubilities in 
m-HCI a t  2— 35° and  v.p. a t  171— 297° of m onoclinic and  o c ta 
hedral As20 3 have  been determ ined. M onoclinic As20 3 is th erm o 
dynam ically  stab le  from  2° to  th e  m .p. So lubility  d a ta  estab lish  
th e  enan tio trop ic  re la tion  betw een th e  tw o form s, w ith  tran s itio n  
tem p. —13°. T he la te n t h e a t of tran s itio n  h as been calc, from  
solubilities in  m-HCI and  h ea ts  of d issolution in  4M-NaOH. H 20  
v apour catalyses th e  octahedra l m onoclinic tran sfo rm atio n  a t 
180°. E x istence of th ree  o th e r supposed form s of As20 3 is rendered 
u n certa in  b y  A -ray  exam ination  of p roducts p repared  as p reviously  
described. W . R . A.

IV.— PHYSICAL PROPERTIES OF SUBSTANCES.
Mol. wt. of polyBobutylenes.— See A., 1943, I ,  199.
Electrical conductivity of liquid dielectrics and its variation by 

ultrasonic waves. F. Seidl (Z. P hysik , 1940, 116, 359— 365).— The 
con d u ctiv ity  of C 6H 14, PhM e, and  CC14 is increased w hen th ey  are  
exposed to  u ltrason ic  waves. Sm all field stren g th s were used. T he 
resu lts can  be explained by  supposing th a t  th e  com plex groups of 
mols. are broken  down b y  th e  u ltrason ic  waves, and  th a t  th e re  is a  
sim ultaneous recom bination  of ions. W hen th e  u ltra so n ic  w aves 
are cu t off, th e  cu rren t decreases, usually  to  its  original val.

A. J . M.
Superconduction and magnetic exchange interaction. H . W elker 

(Z. P hysik , 1939, 114, 525— 551).— The th eo ry  of superconduction  
presen ted  is based on L ondon’s th eo ry  and  po stu la tes  an  “  electron- 
liqu id  ” s tru c tu re  for th e  conduction  electrons, w hich a re  constra ined  
b y  coulom bic repulsion  to  preserve a  definite m ean  separa tion . A 
m agnetic  exchange force is p o stu la ted  to  accoun t for an  electronic 
“  velocity  su p e rstru c tu re .” L . J .  J .

Absolute diamagnetism of superconductors. T. N eugebauer (Z. 
P hysik, 1942, 119, 581— 589).— T heoretical. T he assu m p tio n  y =  
— (47t)-1 leads to  m ore in tense  m agnetic  fields in  th e  in te rio r of su p er.
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conductors th a n  in  am bien t space, whereas L ondon’s th eo ry  leads 
to  van ish ing  field in ten sity  w ith in  a  superconductor. L. J .  J .

Electric moments of substituted benzoic acids. II. Moments oi 
o-, m -, and p-fluoro- and of o-chloro- and o-bromo-benzoic acids.
M. E . H obbs an d  A. J . W eith, jun . ( / .  Amer. Chem. Soc., 1943, 65, 
967— 971).— Vais, of ¡x of 0-, m-, an d  ^)-fluoro- (I), o-chloro- and 
-brom o-benzoic acids in  dioxan are 2-10, 2-16, 1-99, 2-43, and  2-50 d . 
T he angle betw een th e  resolved C 0 2H  group m om ent and  th e  
P h -C  axis, calc, from  ¡j. of (I), is 74°, in good agreem ent w ith  previous 
vals. from  d a ta  on  p-chloro- and -brom o-benzoic acids. Fac to rs 
operative  in  th e  vector add ition  of m om ents are discussed.

W. R . A.
Ferritin. HI. Magnetic properties of ferritin and some other 

colloidal ferric compounds. L. Michaelis, C. D. Coryell, and  S. 
G ranick  (J. B iol. Chem., 1943, 148, 463— 480).—M easurem ents were 
perform ed b y  a  modified Gouy procedure using b o th  th e  m acro- 
(A., 1937, I, 293) and th e  m icro-m ethod (A., 1942, I, 14). The Fe 
atom s of colloidal Fe(O H )3 in  any  one prep, were in  different m agnetic 
sta tes. T he tw o extrem es of all th e  cases occurring were represented 
e ither b y  those w ith  alm ost all F e  atom s in  th e  5 odd-electron s ta te  
or b y  those  hav ing  m ost of th e  Fe a tom s in  th e  1 odd-electron sta te , 
depending on th e  w ay in  which th e  com pound h ad  been prepared. 
T he Fe of fe rritin  (I) is alw ays in th e  3-electron s ta te , as is also th e  
F e  in  th e  am orphous Fe(O H )3 p repared  from  (I) b y  p p tn . w ith  
alkali. T he susceptib ility  corresponded w ith  th a t  for th e  3 odd- 
electron s ta te  w ith  sp in  con tribu tions alone. I t  is suggested th a t  
" F e (O H )3”  does n o t ex is t as indiv idual mols. of Fe(O H )3 or 
Fe(O H )3(H 20 ) 3, b u t th a t  p a rtia l dehydration  takes place, establish
ing O bridges from  one Fe a tom  to  another, and th u s  producing 
neighbouring octahedral complexes w ith  shared corners and  edges. 
T he O of such a  bridge m ay  be, bound e ither b y  covalent or by  ionic 
bonds, according to  th e  valency angles established. T he effects of 
tem p, and  of F e -F e  in te rac tion  are discussed. R eduction  of (I) 
by  N a 2S20 4 gave a  Fe11 com pound of th e  sam e m agnetic s ta te  as 
F e S 0 4. No F  or CN com plex of (I) could be detected  b y  e ither 
m agnetic  or op tical m ethods. J . E . P.

Reversible processes in magnetic materials with small internal 
strains. W. D oring (Z . P hysik, 1939, 114, 579— 601).— Change of 
e lastic ity  m odulus w ith  stra in , reversible perm eability  a t  th e  
rem anence po in t, and change of rem anence w ith  tension  are corre
la ted  w ith  in itia l susceptib ility  and deduced for m agnetic  m ateria ls 
in  which crystal energy is >  th e  effect of in te rn al stra in . In te rn a l 
s tra ins a re  assum ed isotropic. L. J . J .

Effect of elastic compression on the susceptibility maximum of 
nickel. Characteristic strains, (a ) S. Velayos. ( b )  H. B itte l (Z. 
P hysik , 1940, 116, 340— 348, 349— 351).— (a) The effect of longi
tu d in a l com pression on th e  m agnetic susceptib ility  (x) of Ni rods has 
been exam ined. T he m ax. val. of x  is increased w ith  increasing 
com pression, and th is  val. is reached a t  a sm aller field s treng th  
w ith  increasing compression. The actu a l vals. of y also depend on 
th e  in te rn al s tra in s in th e  m etal. T he in te rn al s tra in  can  be calc, 
from  observations of o ther m agnetic properties, e.g., perm eability , 
m agnetisation , and  m agnetostriction . T he vals. obtained agree 
sa tisfacto rily  w ith  those obtained from  th e  effect of compression on y.

( b ) T he w ork of Velayos (see above) indicates th a t  th e  coercivity  
is  cc m ean val. of th e  in te rn a l s tra in  w hen no ex ternal stra in  is 
applied. T his holds even if th e  s tra ins are produced b y  different 
th erm al or m echanical trea tm en t. I t  follows th a t  th e  m agnetic 
field s tren g th  for m ax. y m ust be cc in te rn al stra in , and th e  results 
of Velayos agree w ith  th is . A. J . M.

Specific heats at low temperatures of manganese carbide and 
dioxide. K. K. Kelley and  G. E . Moore ( / .  Am er. Chem. Soc., 1943, 
65, 782— 785).— Vals. of Cp of Mn3C an d  M n 0 2 have been m easured 
a t  51— 298° k . M n 0 2 shows an  anom aly betw een 85° and  100° k., 
w ith  th e  m ax. a t  92-12+0-05° k . Vals. of S 298.16 and  AG298.18 are : 
M n3C 23-6 +  0-3, MnOa 12-7 +  0-1 g.-cal. per degree per g .-m ol.; 
M n3C —22,800, M n 0 2 —109,900 g.-cal. per g.-mol. W . R . A.

Heat capacities of hydrocarbon gases. D. R. Stull and  F . D. 
Mayfield (Ind . Eng. Chem., 1943, 35, 639— 645).— In  order to  m ake 
h ea t capac ity  calculations over a  wide tem p, range th e  au thors 
have  coupled th e  B ennew itz and  R ossner m ethod (cf. A., 1938, I, 
303) w ith  th e  ro ta tio n a l m odification suggested by  D obratz  (cf. A., 
1941, I, 369), re ta in ing  th e  use of E inste in  functions. T ables of 
bonding frequency con tribu tions to  mol. h ea t capacity  for tem p. 
250— 1500° k . and  of solutions to  th e  E inste in  function  for one 
degree of freedom  are presented . Calc, h e a t capacities for 29 hydro 
carbons over th e  sam e tem p, range show an average difference of 
± 4 %  from  published vals. C. R . H .

Thermodynamics and molecular structure of benzene and its 
methyl derivatives. I. Thermodynamic measurements on the pure 
substances. Heat capacities, heats of fusion and vaporisation, vapour 
pressures, and entropies of benzene, toluene, and the xylenes. K . S.
P itze r  and  D. W . Sco tt (J. Amer. Chem. Soc., 1943, 65, 803— 811).—  
T he m .p . of th e  xylenes are : o-, 247-82+0-1°; m-, 225-27+0-15°; 
p-, 286-39+0-05° k .  Vals. of Cp have been determ ined calori- 
m etrica lly  a t  15— 350° k .  T he following expressions for log p have

been derived from  v .p . d a ta :  PhM e (0— 50°), — 2866-53/0
6-7 log 0 +  27-6470; o-xylene (0—60°), -  3327-16/0 -  8-0 log 1 +
31-7771; m-xylene (0— 60°), -  2871-66/0 -  5-0 log 0 +  22-92J70; 
p -xy lene (13-23— 60°), — 3080 31/0 — 6-7 log 0 +  2 / 8581,
(0— 13-23°), — 3141-33/0 +  11-6092. H eats of fusion and  vaporis
a tion  a re :  PhM e — , 9115 +  50; o-xylene 3250 +  10, 10,470 +  50; 
w -xylene 2784 +  15, 10,160 +  50; p -xylene 40 9 0 + 2 0 , 1 0 + 1 0 + 5 0  
g.-cal. per g.-mol. E n trop ies for gas a t  1 a tm . and  298-16° k . are : 
C6H 6 64-39+0-3; PhM e 76-44 +  0-3 ; o- 84-50 +  0-3, m- 85-60+0-3, 
and ^-xylene 84-27+0-3 g.-cal. per degree p er g.-mol. G as heat 
capacities for all these and CC1, have been determ ined.

W . R . A.
Physical data of monoalkylcyc/o-pentenes and -pentanes.— See

A., 1943, II , 222.
Thermodynamic properties of propane. W. V. S tearns and  E. J. 

George (Ind. Eng. Chem., 1943, 35, 602— 607).— P - H  and  S -t  
charts, and tab les of d  (liquid and  vapour), I, P , S , and  H, are given 
for C3H 8 in  th e  in.-lb.-°F. system  from  —80° to  200° f . and  5-65— 
575-0 lb. per sq. in. abs. M. H . M. A.

Equation for the isotherms of pure substances at their critical 
temperatures. C. H. M eyers (J . Res. N at. B ur. Stand., 1942, 29, 
157— 176).— T he em pirical equation  of s ta te  given represents the 
crit. iso therm s of 12 o u t of 13 substances up  to  1-1 tim es th e  crit. 
density  w ith  < £ %  error. T he exception  is H 20  w ith  |%  error. 
Fug ac ity  vals. along th e  crit. iso therm  can be calc. L. J . J.

Correlating fluid viscosity. A. S. Sm ith  and  G. G. Brown (Ind. 
Eng. Chem., 1943, 35, 705— 711).— T he equation  q /y /M  =  i (T„ P r), 
where M  =  mol. w t. and  th e  suffix r refers to  th e  reduced state, 
which has been derived from  th e  th eo ry  of corresponding states, 
is applied to  rj-T  d a ta  for gases and liquids a t  a tm . and  higher 
pressures and under sa tu ra ted  conditions. T he equation  is applic
able to  hom ologous series and  to  d ia t. gases. ij d a ta  for C2H 6 and 
C3H 8 over th e  pressure range 100— 5000 lb. per sq. in. and  tem p, 
range 15— 200° are recorded. C. R . H.

Motion of a mercury index in a capillary tube. H . G. Green 
(Phil. M ag., 1943, [vii], 34, 393— 395; cf. Y arnold, A., 1938, I, 
452 ; Proc. Physical Soc., 1940, 52, 191, 196).— M athem atical. An 
a lte rn a tiv e  analysis, w ith  extended velocity  range, shows th a t  
resu lts  are com parable w ith  those obtained in  large-scale continuous 
flow experim ents. N. M. B.

V.— SOLUTIONS, DISPERSIONS, AND MIXTURES.
Autodiffusion of xenon and krypton. W. G roth  and P. H a rteck  

(Z. Elektrochem., 1941, 47, 167— 172).— The autodiffusion coeffs. of 
lig h t and heavy  K r (at. w t. difference 1-74) and  X e (at. w t. difference
2-95) a t  20°/760 mm. are  0-0443 ± 0-0022 and  0-093±0-0045 sq. cm. 
p er sec., respectively. Betw een 0 and  760 m m. th e  difference in 
abs. pressure betw een X e isotope m ix tures rich  in  heav y  X e and 
those rich  in  lig h t X e is <0-02 m m. In  th e  case of sim ilar K r 
m ix tures th e  difference in  pressure is ~ 0 -3 %  of th e  abs. pressure, the  
heavier m ix tu re  having th e  lower pressure. C. R . H .

Fluidity of mixtures which obey Batschinski’s law. F . K o ttle r 
(J. Physical Chem., 1943, 47, 277— 293).— D erived equations defining 
th e  fluidity  of ideal and non-ideal m ix tures w hich obey B atsch insk i’s 
law  (A., 1913, ii, 26, 928) have been tes ted  b y  published d a ta  for 
m ix tures of C6H 8 w ith  P hB r, PhCl, P h i ,  CC14, and  C H 2Ph-OBz, and 
for CS2-M eI m ix tures. A greem ent is good in  all cases except the  
las t, where experim ental errors are th e  p robable cause of th e  dis
crepancies. C. R. H.

Autodiffusion of liquids. H. Rogener (Z. Elektrochem., 1941, 47,
164— 167).— A m ethod of following th e  diffusion of tw o liquids by 
m easuring changes in  n  is described, and  its  app lication  to  the 
diffusion of isotopic liquids is illu stra ted . C. R . H.

Volatility, diffusion, and vapour pressure in the system aceto- 
phenone-Novolak. E. Jenckel and  J . K om or (Z. Elektrochem., 1941, 
47, 162— 163).— The v o latility  of COPhMe from  th e  system  COPhM e- 
N ovolak oc th e  v.p. if th e  p roportion  of sy n the tic  resin  is > 3 0 % . 
A t higher resin  concns. th e  reduced diffusion coeff. of COPhMe in 
th e  system  leads to  th e  v o la tility  being <  expected . C. R . H.

Behaviour of mercuric chloride and determination of its parachor.
W. V. B hagw at and  P. M. Tosniwal (J. In d ia n  Chem. Soc., 1942, 19, 
492— 494).—Vals. for th e  parachor of HgCl2 in  various solvents 
range from  150 to  250. T he ap p aren t mol. w t. (ebullioscopio) in 
H 20  is 220— 260, and  in  various org. so lvents 290— 360. I ts  
coagulating effect on As2S3 and Sb2S3 sols is betw een those  of A1 and 
B a  salts . F . J . G.

Intermetalhc phases with partial heteropolar linkings. U. Deh- 
linger (Z. Elektrochem., 1940, 46, 627—634).— R ules for th e  form 
atio n  of heteropolar in term etallic  com pounds have  been form ulated  
and are applied to  H um e-R othery  alloys (bronzes) and  com binations 
of alkalis, alkaline earths, ra re  earths, Al, Ga, In , Cu, Ag, Au, and  
th e  tran s itio n  elem ents w ith  o ther m etals. C. R . H .



225 A., I.—v, SOLUTIONS, DISPERSIONS, AND MIXTURES. 226

Preferred orientation in rolled magnesium and magnesium alloys.
P. W . B akarian  (A m er. Inst. M in . M et. E ng., 1941, Tech. Publ. 
1355, 6 p p . ; M et. Tech., 8, No. 5).— Pole figures of pu re  Mg and 
of Mg alloys w ith  0-15 and 0-20%  of Ca respectively were d e te r
mined, using sm all cylindrical specim ens 0-038 in. in  d iam eter cu t 
w ith  th e  axis a t  various angles to  th e  rolling d irection  of hot-rolled 
sheet. T he add itions of Ca greatly  a lte red  th e  tex tu re  of pure  Mg.

J . C. C.
Ternary cadmium alloys.— See B., 1943, I, 340. 
Magnetic study of the two-phase iron-nickel alloys, n .  K.

Hoselitz and  W . Sucksm ith (Proc. Roy. Soc., 1943, A, 181, 303— 313 ; 
cf. A., 1940 ,1, 318).—T he m ethod  of using m easurem ents of m agnetic 
sa tu ra tio n  in ten sity  for th e  de term ination  of th e  equilibrium  phase 
boundaries has been extended. The phase d iagram  of th e  system  
F e -N i has been determ ined in  th e  tem p, range 525— 365°. T he 
m echanism  of phase segregation from  th e  single-phase a -sta te  has 
been s tu d ie d ; one of th e  phases crystallises o u t in  its  equilibrium  
concn. w hilst th e  residue of th e  alloy progressively approaches 
equilibrium  com position. G. D. P .

Superheated steam as a solvent. O. Fuchs (Z . Elektrochem., 
1941, 47, 101— 110).— W hen NaCl, KC1, and  N aO H  volatilise w ith  
superheated  steam  th e  concn. of sa lt in  th e  v apour increases rap id ly  
w ith pressure. T he effect of th e  volatilised sa lt on th e  electrical 
conductiv ity  and  dielectric const, of th e  vapour is negligible.

C. R . H .
Solubility of solids in “  gases ”  or “  vapours.”  G. W . M orey and

E. Ingerson (Amer. M in .,  1942, 27, 227— 228).— The tran sp o rt of 
solid m ateria l in  significant am oun t by  a  gas or vapour a t  h igh  tem p, 
and pressure depends on th e  so lub ility  of th e  solid in  th e  vapour, 
i.e., in  u n it  vol. of vapour th e  solid co n ten t is >  corresponds w ith  
i ts  own v.p. a t  th e  given tem p, and pressure. T ran sp o rt and 
deposition of corundum , ru tile , sillim anite, quartz , and  am orphous 
S i0 2 b y  H jO  a t  tem p, from  500° to  1000° and a t  pressures from  
3000 to  15,000 lb. has been ob tained  experim entally . Suitable 
definitions of “ gas ” and  “ vapour "  are proposed. L. S. T.

Solubility of hydrogen chloride in cycfohexane. F. W iegner (Z. 
Elektrochem., 1941, 47, 163— 164).— Solubility d a ta , expressed as 
v .p . of HC1, over th e  range 13— 40° are recorded. C. R . H .

Solubility of ammonium chloroplatinate in ammonium chloride 
solutions. P. S. Belonogov (Zavod. Lab., 1939, 8, 217).— 100 ml. of 
a  solution contain ing x %  of N H 4C1 dissolve y  g. of (N H 4)2P tC l6 a t  
25°; for x  =  0, 1-86, 9-81, 19-74, 28-36 y  =  0-5530, 0-0432, 0-0276,
0-0245, 0-0082, respectively. A ddition  of HC1 lowers y .

J- J- B.
Solubility of metals in mercury.— See B., 1943, I, 341.
Hysteresis in sorption. X. Open pore volume in relation to 

particle radius. K. S. R ao  and  V. R . T h iru v en k atach ar (Proc. 
In d ian  Acad. Sci., 1943, 17, A, 46— 49).— M athem atical. In  an  
assem blage of packed spheres of equal size and  of const, to ta l  m ass 
th e  to ta l  open pore vol. (iq) and  to ta l cav ity  vol. (v2) decrease as 
particle  rad ius increases, whereas iq/»a increases. W . R . A.

Sorption of ammonia on montmorillonitic clay. I. C ornet ( / .  
Chem. Physics, 1943, 11, 217— 226).— Parabolic  or hyperbolic sorp
tion  iso therm s are given b y  d ry  N H , on N H 4, K, and  finely ground H  
bentonites. U nground H  b en ton ite  shows a  sh o rt in itia l parabolic  
section followed by  an  inflexion and  subsequent second parabolic  
section, w ith  w idening of th e  c-axis spacing. T he sorp tion  occurs 
a t  ex terio r and  in te rp lan a r surfaces and  a t  la ttic e  discontinuities. 
Therm al decom p, d a ta  for N H , b en ton ite  show sorp tion  a t  base- 
exchange reac tive  spots. L a ttic e  O H  and  po larisa tion  of H 20  mols. 
m ay give rise to  base-exchange capacity  on grinding. L . J . J .

Absence of coprecipitation of barium ion with the chlorides of the 
silver group and the sulphides of the copper and tin groups in presence 
of ammonium ion. L. L ehrm an and  I. M andel (J. Physical Chem., 
1943, 47, 264— 266).— No copptn . (adsorption, occlusion, or post- 
pp tn .) of B a "  occurs w hen sulphides of th e  Cu and  Sn groups are 
pp td . in  presence of N H 4‘ or w hen chlorides of th e  Ag group are 
pp td . C. R . H .

Surface available to nitrogen on bone black and other carbonaceous 
adsorbents. V. R . D eitz  and  L. F . G leysteen (J.. Res. N at. B ur. 
Stand., 1942, 29, 191— 225).— A dsorption  iso therm s for N 2 on a  no. 
of sam ples of ad so rb en t charcoal a t  liquid  N 2 an d  liquid  0 2 tem p, 
are recorded. F o r coconut shell charcoal th e  resu lts  accord w ith  
unim ol. adso rp tion  and  for th e  o th er sam ples th e  resu lts a t  > 5 0 %  
of th e  y .p . accord w ith  th e  th eo ry  of B runauer et al. (A., 1938, I, 
190), from  w hich vals. for th e  available surface are calc. F . J . G.

Mechanism of formation of Orange n  alumina colour lakes. A.
Voet (J. P hysical Chem., 1943, 47, 191— 196).— An investigation  
of th e  in te rac tio n  of A l(O H )3 suspensions w ith  O range I I  solutions 
shows th a t  all th e  dye is p p td . a t  p H  < 7 . Below p H  5-5 th e  lake 
is a  p u re  Al s a l t;  betw een p H  5-5 and  7 th e  lake is a  m ix tu re  of Al 
sa lt and  adsorbed dye. A bove p H  7 only  adsorp tion  tak es place. 
Adsorbed lakes con ta in  no N a, and  th e  phenom ena m ust be explained 
as an  exchange adsorption , hydro ly tic  adsorp tion  being ru led  o u t in 
view  of th e  absence of any  p H  change. C. R . H.

Monolayers of compounds with branched hydrocarbon chains.
VI. 2-[a-]Methyl- and 10-[t-]methyl-substituted carboxylic acids of 
high mol. wt. S. S tâllberg-Stenhagen an d  E . S tenhagen (J. Biol. 
Chem., 1943, 148, 685— 694).— The condensed m onolayers of long- 
chain  acids su b s titu ted  w ith  a-Me- and  i-Me groups occupy an  area
4— 6 a . >  th e  u n su b stitu ted  acids. A n i-Me group has lit t le  effect 
on surface m om ents, w hilst th e  effect of an  a-Me group is g reater in 
condensed th a n  expanded m onolayers, and  estérification of th e  
a-m ethyl-acids g reatly  increases th e  surface m om ent. T he fo rce- 
a rea  curves for condensed m onolayers of b ranched-chain  acids differ 
appreciably  from  those for stra igh t-cha in  acids. P . G. M.

Foam and emulsion stabilities. S. Ross (J. Physical Chem., 1943, 
47, 266— 277).— The u n it of foaminess for s ta tic  foam s (L,) is 
redefined as th e  average leng th  of tim e th a t  u n it vol. of liqu id  can 
rem ain  suspended a loft as foam. T h is co n trasts  w ith  th e  u n it of 
foam iness for dynam ic foam s (B ikerm an’s S) w hich is  th e  average 
leng th  of tim e th a t  u n it vol. of gas rem ains in  th e  foam. E or s ta tic

foam s th e  u n it corresponding to  E is L„. L x =  (1 /F 0) I ¿dF  and
J P#

L  =  (1 /G0) J  tdG, where t =  tim e, V and  G are th e  vols, of liquid

and  gas respectively in  th e  foam  a fte r tim e t, and  V0 and  G0 are  th e  
corresponding vols, when t =  0. F o r foam s obeying th e  logarithm ic 
re la tion  for drainage th e  expression for L x simplifies to  f/2-3 log (V  0 ¡V). 
Foam s of Aerosol OT and  laurylsulphonic acid conform  to  th is  
simplified relation . A n approx. drainage equation  has been de
veloped and  successfully applied  to  certa in  d a ta  on dém ulsification. 
T he m echanism  of dém ulsification is discussed. C. R . H .

Dissolution OÎ gels. A. Tobolsky ( / .  Chem. Physics, 1943, 11, 
290— 293).—T he gel-liquid  tran s itio n  in  th ree-dim ensional cross- 
linked polym erides derived from  long chain  m ois., swollen b y  su itab le  
solvents, is reversible if carried o u t slowly and  com parable w ith  th e  
m elting of a  solid. T he “ m elting  ”  tem p, of a  swollen gel is  correl
a ted  w ith  th e  en tro p y  of d isru p tio n  of th e  gel, w hich can  be  calc, 
from  mol. consts. L . J . J .

Calculation oi the degree of orientation of gels from refracto- 
metric measurements. A. Frey-W yssling (Helv. Chim. Acta, 1943, 
26, 833— 846).—Theoretical. Simple equations a re  given connect
ing n of a gel w ith  its  degree of o rien tation , th is  being represen ted  by  
a  single q u an tity , th e  sca ttering  angle. T he s tru c tu re  of Cellophane 
is discussed. F . J . G.

Coagulation of silicic acid gels compared with that of plasma.— See 
A., 1943, I I I ,  680. 

Softening of thermoplastic polymers. Theoretical.— See B., 1943, 
I I ,  257.

A-Ray investigation of the highly disperse state of division in a 
fibre. Cellulose model. R. H osem ann (Z. Elektrochem., 1940, 46, 
535— 550).—A  m ethod  has been developed for d e term in ing  th e  
qu an t, p artic le  size d istrib u tio n  from  th e  in ten sity  d is trib u tio n  in  
th e  cen tra l spo t ob tained  in  th e  A -ray  d iagram , using  a  m ono
chrom atic A -ray  beam . T he m ethod  assum es th a t  th e  partic les 
behave as ro ta tio n  ellipsoids and  is in d ependen t of w hether 
th e  particles are  crystallites, d isto rted  crystallites , m icelles, or 
am orphous conglom erates. C31H 64 c rysta llites are ve ry  f la t discs 
m ain ly  400 a . h igh  and  of considerable b read th  w hich ap p aren tly  
a tta in s  m acroscopic dim ensions. In  cellulose fibres th e  u p per lim it 
of m icelle th ickness is 400 a ., th e  m ost freq u en t th ickness being 
th a t  of a  single mol. chain ; purified ram ie has th in n e r micelles th a n  
th e  unpurified m ateria l. T he leng th  d is trib u tio n  m ax . occurs a t  
3000 and  200 a . for ram ie and  cellulose tr ia ce ta te , respectively . 
T he la t te r  val. is n o t in  accord w ith  th a t  deduced from  v iscosity  
d a ta . T he resu lts  are discussed in  re la tion  to  th e  s tru c tu re  of 
cellulose. J .  W . S.

Reaction of wool with alkali.— See B., 1943, I I ,  249. 
Acid-, base-, and salt-binding capacity of salt-denaturated collagen.

E . R . T heis and  T. F . Jaco b y  ( / .  Biol. Chem., 1943 ,148, 603— 609).—  
KC1 and  CaCl2 b ind  w ith  collagen over a  w ide p H  range, a  m ax. val. 
being ob tained  in  th e  isoelectric zone. CaCl2 fixation  is  >  th a t  for 
KC1 a t  any  given ionic s tren g th  b u t  i t  produces shrinkage an d  con
trac tio n  of th e  collagen. T he isoionic p o in t of CaCl2-trea te d  collagen 
is sh ifted  to  a  lower val., w hilst th a t  for KC1 rem ains th e  sam e as for 
n a tiv e  collagen. J .  E . P .

Migration data in solutions of a colloidal electrolyte. Lauryl
sulphonic acid. M. E . L. M cBain (J. Physical Chem., 1943, 47, 
196— 204).— E lectro ly tic  transference  nos. (T.N.) of lau ry lsu lphon ic  
acid  solutions (0-00116— 0-3475M.) a t  20° a re  recorded . A t th e  
low est concn. th ere  is p ractica lly  com plete dissociation  in to  sim ple 
ions. T .N . increases rap id ly  w ith  concn., a tta in in g  a  m ax . val. of 
±0-351 a t  0-0551m. W ith  fu rth e r increase in  concn. T .N . fa lls 
rap id ly  up  to  ~0-07m . and  g radually  th ereafte r. T he m ax . T .N . is 
— 6 tim es th e  val. a t  th e  low est concn. A t th e  T .N . p eak  diffusion 
is a t  a  m in. and  con d u ctiv ity  and  osm otic coeff. a re  s till  d im inishing. 
Over th is  range th e  colloid m u st co n ta in  m uch  n e u tra l m ate ria l, 
m ois., or ion pairs and  th e  average com position  m u s t be  con tin u a lly
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changing. A comm on m isconception of th e  significance of tran sp o rt 
of m ateria l in  a  colloid particle  or com plex ion as distinguished from  
th e  electro ly tic  T .N . is corr. C. R . H .

VI.— KINETIC THEORY. THERMODYNAMICS.
Dissociation constants of some acids in mixed solvents. J. C.

Speakm an (J .C .S ., 1943, 270— 273).— T herm odynam ic dissociation 
consts. a t  20° for ([CH2]2-C02H )2, (CH2-C 02H )2, C 0 2H -[CH 2] 2-C02Me, 
cfs-tetrahydronaphthalene-2  : 3-dicarboxylic acid, and  B zOH in 
H 20 ,  E tO H , and  aq. d ioxan are  in  agreem ent w ith  vals. calc, from  
th e  s tru c tu re  of th e  mol. Vals. for BzOH are independent of 
w hether th e  cells have liquid junctions or not. F . R . G.

Ionisation constant of secondary magnesium phosphate. H. T abor 
and  A. B. H astings ( / .  Biol. Chem., 1943, 148, 627— 632).— Con
d u c tiv ity  d a ta  a t  38° confirm th e  incom plete dissociation of M g H P 0 4 
in  solution and are described by  th e  equation  pA'iigHPo. =  2-87—• 
4T5(-\//x — 0-5/x). In tracellu la r electro ly te balance is discussed. 
T he solubility  p roduct of M g H P 0 lt corr. for incom plete dissociation, 
is pATp. =  ~ 4 -5  a t  fi =  0-160. J . E . P.

Provisional pH values for certain standard buffer solutions. R. G.
B ates, W . J . H am er, G. G. M anov, and S. F . Acree ( / .  Res. Nat. 
B ur. Stand., 1942, 29, 183— 190).— p H  vals. a t  20°, 25°, and  30° 
a re  recorded for a  no. of s tan d ard  buffer solutions. F. J . G.

Titration curves of hexameta- and tripoly-phosphoric acid. H.
R u d y  an d  H . Schloesser (Ber., 1940, 73, [B], 484— 492).— The 
t itra tio n  curves of (N a P 0 3)6 and (N a P 0 3)3 ob tained  by  add ition  of 
varied  am ounts of 0-lN-NaOH and determ ination  of pH  of th e  
resu lting  solutions b y  th e  P t - H 2 electrode show th a t  (N a P 0 3)6 
behaves like th e  N a sa lt of a strong m onobasic acid and th a t  it, 
like (N a P 0 3)3, has no buffering action  tow ards alkalis. H 5P 3O 10 
has th ree  strong a n d  tw o w eaker acid groups and  shows d istin c t 
buffering action  a t  p H  > 4 . Com parison of th e  titra tio n  curves of 
(H P 0 3)6, (H P 0 3)3, H 3P 0 4, H 4P 20 7, and H 5P 3O 10 gives no evidence 
of th e  existence of N a4H 2P 60 18. The first m arked change of 
p o ten tia l occurs alm ost sim ultaneously  w ith  all th e  acids and a t  th is  
po in t 1, 2, 3, and 6 acid groups are satisfied in  H 3P 0 4, H 4P 20 7, 
HsPsOjo, and  (H P 0 3)6 respectively ; hence there  is one strongly  
dissociated acid group for each P . If  several OH are present, only 
th e  first is strongly  dissociated. W ith  regard  to  buffering action  
a t  pH  > 4-5  th e  sequence is H 3P 0 4, H 4P 20 7, H 5P 3O 10, (H P 0 3)6, and 
(H P 0 3)2. R em oval of H 20  from  H 3P 0 4 causes loss of buffering 
action  on th e  alkaline side. A t p H  < 4-5  and sm all concn. th e  buffer
ing action  of (H P 0 3)6 is slight. T he constitu tion  of (H P 0 3)6 and 
N a 5P 3O 10 is discussed. H . W .

Activity coefficients of thallous chloride in ethylene glycol-water 
solutions. O. D. B lack and  A. B. G a rre tt (J. Am er. Chem. Soc., 
1943, 65, 862—-865).— The e.m .f. of th e  cell T l-H g|T lC l|A gC l|A g 
has been m easured in  H 20 , (CH2-OH)2, and (CH2-0 H )2- H 20  m ixtures 
a t  25°, and th e  solubility  of T1C1 in (CH2-OH)2- H 20 -K C l, (CH2-OH)2-  
KC1, (CH2-0 H )2- H 20 , H 20-m orpho line , and  H 20 -d io x a n  m ixtures 
a t  25° has been determ ined. A ctiv ity  coeffs., solubility  product, 
and ionisation consts. of T1C1 have been calc, from  e.m.f. and  solu
bility  d a ta . W . R . A.

Ethanol-water system. Vapour-liquid properties at high pres
sures. J. Griswold, J . D. H aney, and  V. A. K lein (Ind. Eng. Chem., 
1943, 35, 701— 704).-—V apour-liqu id  equilibrium  and  crit. tem p, 
and  pressure d a ta  for th e  system  E tO H -H 20  over th e  pressure range
1— 75 atm . and  tem p, range 150— 275° are  recorded in  tab u la r  and 
d iagram m atic  form. C. R . H.

Equilibrium still for miscible liquids. Data on ethylene dichloride- 
toluene and ethanol-water. C. A. Jones, E. M. Schoenborn, and 
A. P. Colburn (Ind. Eng. Chem., 1943, 35, 666— 672).-—N ew  a p p ar
a tu s  for determ ining v apour-liqu id  equilibria  is described. D a ta  
are given for C2H 4Cl2-PhM e and  E tO H -H 20  betw een th e ir  b .p ./760 
mm. and for E tO H -H 20  a t  50°/ and  60°/133— 366 mm.

M. H . M. A.
Composition of vapours from boiling binary solutions. D. F.

O thm er (Ind. Eng. Chem., 1943, 35, 614— 620).— A detailed descrip
tio n  is given of a  standard ised  form  of th e  a u th o r’s ap p ara tu s (A., 
1928, 943; 1932, 567), and  its  operation  is discussed. D a ta  are 
given for 26 system s. M. H . M. A.

System C a0-A l20 3-H 20  at temperatures of 21° and 90°. L. S.
W ells, W . F. Clarke, and  H. F. McMurdie (J. Res. Nat. B ur. Stand., 
1943, 30, 367— 409).—M etastable and  stab le  solubility  d a ta  are 
recorded for th e  system  C a 0 -A l20 3- H 20  a t  21° and  90°. A -R ay  
exam ination  shows th a t  th e  so-called hexagonal tricalc ium  alum inate  
h y d ra te  is an  equim ol. m ix tu re  of hexagonal 2C a0 ,A l20 3,8H 20  (I) 
and  hexagonal 4C a0,A l2O3,13H 2O (II), cryst. in  a lte rn a te  layers. 
On keeping a t  room  tem p. (I) is slowly converted  in to  (II) w ith  
separation  of hyd ra ted  A120 3. B oth  are m etastab le  w ith  respect to  
isom etric  tricalc ium  a lum inate, 3C a0,A l20 3,6H 20 . F . J . G.

Graphical interconversions for multicomponent systems. J . D.
Leslie (Ind. Eng. Chem., 1943, 35, 495— 496).—The Sun and  S ilver
m an  graphical m ethods of converting  w t., vol., and mol. fractions

in to  one ano ther have been extended from  b in ary  to  m ultiple 
system s (cf. A., 1942, I, 293). c - R -

Interconversions of multicomponent compositions by srs-phical 
methods. K. H. Sun and  A. Silverm an (Ind . E ng. Chem., 1943, 35, 
497— 498).— The au th o rs’ graphical m ethods for con verting  wt., 
vol., and  mol. com positions in b in ary  and  te rn a ry  system s are 
extended to  m ulticom ponent system s (cf. preceding ab strac t).

C. R . H.
Thermochemistry of alloys. F. W eibke (A ngew . Chem., 1940, 

53, 74— 80).-—A lecture in which are  described m ethods of deter
m ining th e  h ea t of form ation  of alloys and  recen t resu lts  obtained 
for C a -P b  and  A u-C u alloys. Ca2P b  has a  h e a t of form ation  of 
47 kg.-cal. per mol. and  reac ts w ith  P b  to  form  C aPb liberating  3 
kg.-cal. T he form ation  of AuCu, A u2Cu3, and  AuCu is shown by 
w ell-m arked peaks in  th e  h ea t of fo rm ation-com position  graph.

A. R. P.
Heat of formation of manganomanganic oxide and manganese 

dioxide. C. H . Shom ate (J. Am er. Chem. Soc., 1943, 65, 785— 790). 
— A ffjsj.,, vals. are M n30 4 — 331,650 +  250; M n 0 2 — 124,640 +  
200 g.-cal per mol. W . R. A.

Heats of formation of natural and artificial carbonates. W . A.
R oth , H . B erendt, and  G. W irth s (Z . Elektrochem., 1941, 47, 185— 
190).— The hea ts  of fo rm ation  a t  20° of calcite, M nC 03, malachite, 
and azurite , calc, from  h e a t changes on d issolution in  acid, are 
+42-45 ±0-05, + 15-07+ 0-09 , + 13-78+ 0-09 , and  +20-88+0-14  
kg.-cal., respectively. Com parison w ith  published vals. is made, 
and  th e  accuracy of pub lished  vals. for th e  hea ts  of form ation of 
o ther com pounds is discussed. C. R . H.

Heats of formation of cadmium halide compounds with amines.
W. H uber and  E. R eindl (Z. Elektrochem., 1940, 46, 556— 558).— 
Mol. heats of fo rm ation  a t  20° from  solid halide and liqu id  or-(in 
parentheses) gaseous am ine are : CdCl2,2C5H 5N 21-47 (40-89),
C dBr2,2C5H 5N  20-86 (40-28), C dI2,2C5H 5N  20-31 (39-73), 
C dBr2,6C5H 5N  38-09 (96-25), C dI2,6C 5H 5N 40-80 (99‘06), CdCl2,en3 
51-86 (85-46), C dB r2,en3 50-36 (83-96), and  C d l2,en3 49-60 (83-20) 
kg.-cal. per g.-mol. T he resu lts a re  discussed in  re la tion  to  d a ta  for 
Zn and H g  halide  com pounds w ith  am ines and  for com pounds w ith 
N H 3. J . W . S.

Heats of formation and constitution of molecular compounds of 
stannic chloride. W . H ieber an d  E . R eindl (Z. Elektrochem., 1940, 
46, 559— 570).— From  v.p. m easurem ents over th e  tem p, range 
30— 200° th e  following m ean hea ts  of vaporisation  a t  0— 100° are 
deduced : SnCl4 9-24, E t 2C20 4 11-86, E t 2 m alonate 12-35, succinate 
13-05, g lu ta ra te  13-40, ad ipa te  14-16, sebacate 14-68, and  E tO B z
11-90. Mol. hea ts  of form ation  a t  0° from  th e  liquid  or (in 

•parentheses) gaseous com ponents are SnCl4,E t2C20 4 18-98 (40-03), 
SnCl4,CH2(C 0 2E t )2 22-48 (44-07), SnCl4,(CH 2-C02E t)2, 20-33 (42-62), 
SnCl4,[CH2]3(C 02E t )2 21-60 (44-24), SnCl4,[CH2]4(C 0 2E t )2 23-49 
(46-89), SnCl4,[CH 2]8(C 02E t )2 23-19 (47-20), SnCl4,2 E tC 0 2E t  23-47 
(50-33), SnCl4,2EtO B z 20-15 (53-19), SnCl4,2E tO H  ~22-31  (~52-37), 
SnCl4,2 E t20  25-80 (48-44) and SnCl4,2N H 2P h  33-59 (62-35) kg.-cal. 
per g.-mol. T he m .p. of these complexes are 85°, 121-5°, 111-5°,
95-5°, 79-5°, 62°, 48°, 47°, 92°, 82°, and  > 220° (decomp.), respec
tively . I t  is inferred th a t  th e  Sn a tom  h as co-ordination  no. 6 in 
each of these com pounds, w hilst th e  association of th e  com pounds 
w ith  dibasic acids in  org, solvents indicates th a t  th ey  m u st ex ist in 
th e  dim eric form  w ith  each Sn co-ordinated to  tw o O atom s of differ
en t acid mols. J . W . S.

Heat of combustion of benzoic acid with special reference to the 
standardisation of bomb calorimeters. R . S. Jessup (J. Res. Nat. 
B ur. Stand., 1942, 29, 247— 270).— The h e a t of com bustion  per g. 
of B zO H  under th e  conditions of s ta n d a rd  bom b calorim etry  is 
26428-4 In te rn a tio n a l joules. F . J . G.

Heats of dilution and relative heat contents of lanthanum chloride 
and sulphate solutions. C. C. N a th an , W . E . W allace, and  A. L. 
Robinson (J. Am er. Chem. Soc., 1943, 65, 790— 794).— H eats of 
d ilu tion  in H zO a t  25° of LaCl3 betw een 6 X 10~6 and  0-Im. and  of 
L a2(S 0 4)3 betw een 2 X 10-5 and  0-025m. have  been determ ined, 
and  th e  re la tive  p a rtia l m olal h ea t con ten ts have been calc. Results 
do n o t agree w ith  D ebye-H uckel th eo ry  even a t  th e  low est concns.

W . R . A.
Thermodynamics and molecular structure of benzene and its 

methyl derivatives. H. Thermodynamic measurements on mixed 
systems. Equilibrium and heat content relationships between benz
ene, toluene, and each of the xylenes. F.p. diagram of the system, 
o-, m -, and p-xylenes. V. Statistically calculated thermodynamic 
quantities. Internal rotation of methyl groups attached to a benzene 
ring. General discussion. K. S. P itzer an d  D. W . Sco tt (J. Amer. 
Chem. Soc., 1943, 65, 811— 814, 824— 829).— II . B y  using m .p . and 
heats of fusion (cf. A ., 1943, I, 223) w ith  therm odynam ics and  R a o u lt’s 
law  th e  f.p. d iagram  of the  xylenes has been calc. X ylene m ix tures 
were analysed by  m easuring n. The equilibrium  com position of 
xylene a t  50° is o- 12 +  3, m- 7 1 + 5 , and  p- 17 +  2 % . E quilib rium  
m easurem ents on th e  reaction  2PhM e ^  C eH„ +  C8H 4Me2 a t  50° 
w ith  anhyd. A lB r3 +  H B r as a ca ta ly s t are given, and  therm odynam ic
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consts. a re  evaluated  for m --^ -p - \  m- ->  o- ; m- ->
(equilibrium ) -xy lene; 2PhM e ->-C6H 6 +  m- (and equilibrium ) 
-xylene.

V. S ta tis tica lly  calc. vals. for S 298 16. for gaseous C 6H 6, PhM e, 0-, 
m-, and  ^-xylene, and  m esitylene are com pared w ith  experim ental 
vals., and  p o ten tia l barrie rs re stric tin g  free ro ta tio n  in  th e  mols. 
have been com puted. In  PhM e and  m- and  p-xylene, th e  Me 
groups ro ta te  re la tive ly  freely, b u t in  o-xylene th ere  is a  b arrie r of 
—2000 g.-cal. F rom  th e  equilibrium  d a ta  th e  »«-compound h as th e  
lowest energy, and  it  is suggested th a t  »«-orientation of iden tical or 
sim ilar groups m ay  be generally th e  m ost stable. The estim ated  
entropies of 1 : 2 : 4-CBH ,M e3 and  1 : 2 : 4 :  5-C6H 2Me4 are reported .

W . R . A.
Entropy and irreversible processes. W. E hrenberg  (Phil. M ag., 

1943, [vii], 34, 396— 409).— M athem atical. From  an  analysis of 
th e  no tion  “ body  ” in  therm odynam ics, irreversible processes are 
classified as "  conduction  ” and  as “ b reaking-up ” processes. A 
new derivation , from  th e  Clausius principle, of dS  =  d Q /T  shows 
th a t  th is  re la tion  holds for irreversible “ co n d u c tio n ” processes as 
well as for reversible processes. B ridgm an’s hypothesis, th e  theo ry  
of C ara th io d o ry  and  B orn, and  th e  bearing  of th e  new deriva tion  on 
th e  in te rp re ta tio n  of th e  equilibrium  conditions are discussed.

N. M. B.
Absolute values of entropies of aqueous ions. F. H. Lee and

Y. K. T ai ( / .  Chinese Chem. Soc., 1941, 8, 60— 63).— From  th e  
tem p, coefls. of th e  po ten tia ls  of th e  cap illary  electrom eter and  H 2 
electrode against th e  H g 2Cl2 electrode th e  abs. en tro p y  of th e  aq. H ' 
ion is calc, to  be —5-4 en tro p y  un its. U tilising th is  val. th e  abs. 
en tropies bf o th er ions are calc. The app lication  of these vals. to  
th e  verification of th e  theoretically  deduced entropies of hy d ra tio n  
of gaseous ions is illu stra ted  for K '. J . W . S.

VII.— ELECTROCHEMISTRY.
Mobility of the ferrocyanide ion in aqueous solution at infinite dilu

tion. E. Asmus (Z . Elektrochem., 1940, 46, 596— 599).— The viscosity  
(ij) of aq. N a 4Fe(CN )6 has been m easured over th e  concn. (c) range
0-0003— 0-012m. a t  25° and  vals. of th e  function  <j> =  (17/1j0 — l) /e 0'5 
are  evaluated . The lim iting  val. of <j> a t  c ->  0 is deduced graphically  
as 0-0405, in  accord w ith  th e  vals. deduced theoretically  using 51 and 
101 as th e  equiv. conductivities of N a 'a n d  Fe(CN )6" ” , respectively, 
th u s  confirm ing H olzl’s val. of th e  m obility  of Fe(CN )6" "  (A., 1930, 
1253). Ageing of th e  solutions leads to  lower vals. of d>.

J. W. S.
High mol. wt. aliphatic amines and their salts. XI. Transfer

ence numbers of primary aliphatic amine hydrochlorides in aqueous 
solution and their significance in the interpretation of the micelle 
theory. C. W . H oerr and  A. W . R alston  (J. Am er. Chem. Soc., 1943, 
65, 976— 983).— Transference nos. of « -prim ary  a liphatic  am ine 
hydrochlorides contain ing  8, 10, 12, 14, 16, and  18 C, in  H 20  a t 60°, 
and  of dodecylam m onium  chloride a t  20°, 30°, and  40°, have  been 
determ ined. T he results ind icate  th e  fo rm ation of b o th  ionic and 
lam ellar micelles, th e  la tte r  nam e being given to  large aggregates of 
undissociated mols. form erly called ‘‘n eu tra l colloid.”  W . R . A.

Transference phenomena in molten salts. K . E . Schwarz (Z. 
Elektrochem., 1941, 47, 144— 147).— E lectro ly tic  transference in th e  
system s P b |P b C l2 +  P b I 2|P b  and  Sn|SnC l2 +  S n I2|Sn and  diffusion 
p o ten tia l d a ta  for th e  system  A g |A g N 0 3|AgN Oj +  Ag halide |A g 
agree w ith  p red ic tions on th e  basis of th e  a u th o r’s th eo ry  (cf. 
A., 1940, I, 27). C. R . H .

E.m.f. measurements in liquid sulphur dioxide. K. Cruse (Z. 
Elektrochem., 1940, 46, 571— 590).— P b -P b C l2, H g -H g 2Cl2, Ag-AgCl, 
A g-A gB r, an d  P t - H 2 electrodes su itab le  for use in  liquid S 0 2 are 
described. T he e.m .f. of th e  cells P b ,P bC l2|S 0 2 +  0-lM -NH 2E t 2Cl| 
H g2Cl2,H g and A g,A gC l|S02 +  0-lM -NH2E t 2C l|H g 2Cl2,H g increase 
slowly w ith  tim e  and it  is shown th a t  of electrodes of th is  ty p e  only 
Ag-AgCl is reliable, being a lm ost free from  change of p o ten tia l w ith  
tim e. T he P t - H 2 electrode operates v ery  well in  liqu id  S 0 2 b u t 
the  P t - 0 2 electrode is unsa tisfac to ry . T he effects of th e  [HC1] or 
[HBr] on th e  e.m .f. of th e  cells A g,A gC l|S02 +  HClJH 2,P t and  
A g ,A g B r|S 0 2 +  H B r |H 2,P t  have been investigated . In  all cases 
th e  e.m .f. a re  >  th e  theo re tical vals. T he resu lts  a re  discussed in 
re la tion  to  B ro n sted ’s th eo ry  of acids and  bases. J . W . S.

Stages of oxidation of ruthenium, n. Oxidation potential Rum  
^  RuIV in hydrochloric acid solution. G. G rube an d  G. From m  
(Z. Elektrochem., 1941, 47, 208— 211).— The R um  ^  R uIV oxidation  
po ten tia ls  a t  25° in  HC1 solu tions of R uC l3-R u C l4 m ix tures (0-034 
g.-mol. of R u  p er 1.) a re  0-858, 0-874, 0-908 v. in  2-0, 1-1, and  0-5n- 
HC1 respectively , show ing th a t  ox idation  is n o t solely explained by  
changes in  p o ten tia l of R u  ions, b u t  is influenced b y  HC1.

C. R . H.
Apparatus for determination of oxidation-reduction potential and 

hydrogen-ion concentration in vivo by a single puncture.— See A., 
1943, I I I ,  704. 

Polarisation at oxidation-reduction electrodes. I. Ferrocyanide- 
ferricyanide electrode. W . R . C arm ody and  J . J . R ohan  (Trans.

Electrochem. Soc., 1943, 83, P reprint, 11, 137— 145).— Chemical 
po larisa tion  is ~ 0-2 v. p er am p. per cm .2 a t  sm ooth P t  and some
w h a t less a t  p latin ised  P t  and  a t  Au, w ith  th e  Fe(CN)e" " —Fe(C N ),’"  
electrode as anode or as cathode using  c.d. < 10 0  m a. p er cm .2

F. R. G.
Polarography of stannous and cupric tartrate complexes. Ampero- 

metric titration of tin with cupric ion. J. J .  L ingane (J. Amer. 
Chem. Soc., 1943, 65, 866— 872).— Polarogram s of th e  S n "  ta r tra te  
com plex in  ta r tra te  solutions include a  cathode w ave due to  reduction  
to  Sn, and  an  equal anode w ave from  th e  ox idation  to  S n '“ ', bo th  
reactions being irreversible. A m in. in  th e  anodic diffusion curren t 
has been observed in  acid  m edia. T he half-w ave p o ten tia l is d is
cussed in  re la tion  to  p H  and  th e  n a tu re  of th e  complex. In  acid 
ta r tra te  solutions th e  C u" ta r t r a te  com plex gives a cathode wave, 
b u t in  alkaline m edia th e  la t te r  is m asked by  th e  discharge of N a’. 
T he am perom etric  t it ra tio n  of Sn” w ith  C u" in  ta r tra te  solutions, 
in  which th e  anode diffusion cu rren t of S n "  is com pensated by  the  
cathode diffusion cu rren t of C u", is described. W . R . A.

VIII.— REACTIONS.
Correlation of rate data. C. C. D eW itt (Ind . Eng. Chem., 1943, 

35, 695—-700).— M athem atical. T he app lication  of equations of 
grow th to  chem ical engineering problem s is considered.

C. R. H.
Transmission coefficient in the theory of absolute reaction rates.

H. M. H u lb u rt an d  J. O. H irschfelder (J. Chem. Physics, 1943, 11, 
276— 290).— T ransm ission  coeffs. are com puted  quantum -m echanic- 
a lly  for a  no. of idealised energy surfaces. Q u an tum  effects are 
sm all a t  room  tem p, w here isotope sep ara tion  is n o t involved. T he 
use of classical m echanics in  E y rin g ’s th eo ry  of ra te  processes is 
justified. L. J . J.

Interaction of the van der Waals type between three atoms. B. M.
A xilrod and  E . Teller (J. Chem. Physics, 1943, 11, 299— 300).—  
V an der W aals in te rac tion  betw een th ree  a to m s is calc, b y  a  pe r
tu rb a tio n  m ethod. L . J . J .

Does a measurable excess of translational or of internal molecular 
energy occur when gases burn explosively? H . Zeise (Z. E lektro
chem., 1941, 47, 172— 177).— Discussion. C. R . H.

Thermal hydrogen-oxygen reaction ; measurements in large 
vessels. O. O ldenberg and  J. E. M orris (J. Chem. Physics, 1943, 11, 
247).— M easurem ents of th e  upper explosion lim it of H 2- 0 2 m ix tu res 
as a  function  of tem p, in  th e  range 400— 500°, in  sm all an d  large 
(4 1.) vessels w ith  KC1, BaCl2, an d  P y rex  surfaces, a re  recorded. 
T he lim iting  pressure for explosion increases w ith  tem p ., b u t  th e  
effect of size of vessel is insignificant. Vals. a re  lower in  KC1 th a n  
in  P y rex  vessels. L. J . J .

Influence of turbulence on flame velocity in gaseous mixtures.
G. D am kohler (Z. Elektrochem., 1940, 46, 601— 626).— E x perim en ts 
on th e  influence of tu rbu lence  on th e  velocity  of flam e p ro p ag atio n  
in  C3H 8- 0 2 m ix tures are described, and  a  m ath em atica l tre a tm e n t 
of th e  sub ject is presen ted . C. R . H .

Reaction kinetics of the “ knocking ”  process. II. Spontaneous 
ignition of hydrocarbon-air mixtures and “  knocking.”  H. Teich- 
m ann. HI. Effect of added substances on the spontaneous ignition 
of adiabatically compressed heptane-air mixtures. W . Jo s t  an d  H . 
Rogener (Z. Electrochem., 1941, 47, 297— 307, 307— 309).— II . An 
ap p ara tu s for th e  s tu d y  of th e  com bustion  of ad iab a tica lly  com 
pressed m ix tu res of inflam m able substances an d  a ir is described. 
“ K nocking,” a fte r sp a rk  ignition , has been investiga ted  b y  p h o to 
graphically  recording th e  flames. In d u c tio n  tim es and  energies of 
activ a tio n  for th e  ignition  by  ad iab a tic  com pression of h y d ro carb o n - 
a ir  m ix tures have  been determ ined. Vals. of th e  la t te r  a re  30—  
50 kg.-cal.

I I I .  A ddition  of am yl n itrite , E tN O a, or acetone peroxide increases 
th e  in flam m ability  of C 5H 12- a ir  m ix tures. N H 2P h  an d  Fe(CO )5 
re ta rd  th e  ignition. T he influence of P b E t4 could n o t be  u n 
equivocally  established. I t  is  considered th a t  th e  m ild  conditions 
of C 5H 12 ignition  are insufficient to  cause th e  decom p, of P b E t4 to  
th e  “ an tik n o ck  ’’-active substance. W . R . A.

Rate of decomposition of hydrogen peroxide in concentrated 
solutions. R. L iv ingston  (J. P hysical Chem., 1943, 47, 260— 264).—  
Cone. H 2Oa (80— 83%) in  P y rex  vessels decom poses a t  th e  ra te  of 
3 x  10-7 mol. p e r 1. per sec. a t  25°. W ith  g ly p ta l-v arn ish ed  vessels 
decom p, is 2— 3 tim es as fast, an d  w ith  vessels lined  w ith  bak elite  or 
te tracosane  decom p, is ex trem ely  rap id . W ith  Sn-lined vessels 
decom p, is slow a fte r  an  in itia l rap id  period. R em oval of d u s t  o r 
add ition  of H 4S n 0 4 o r 2%  H 2S 0 4 increases s ta b ility . D ecom p, 
proceeds b y  a t  least tw o in d ependen t processes. One of these  is 
n o t inh ib ited  b y  H 4S n 0 4 or H 2SO | or b y  rem oving d u st. T he 
decom p, ra te  is 2-6 x  HE7 mol. p e r  1. p e r sec. an d  th e  h e a t of 
ac tiv a tio n  is < 16 ,000  g.-cal. pe r m ol. T he o th e r process, w hich  is 
p red om inan t in  o rd inary  solutions, is in h ib ited  b y  H 4S n 0 4 a n d  H 2S 0 4 
and  catalysed  b y  d u st, and  its  h ea t of ac tiv a tio n  is > 20,000 g -cal 
p er mol. C . R . H .
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Kinetics o! aromatic halogenation. I. Bromination. P. W.
R obertson, P. B. D. de la  Mare, and  W. T. G. Johnston , n. Chlor
ination of hydrocarbons. P. B. D. de la M are and  P. W . R obertson 
(J .C .S ., 1943, 276— 279, 279— 281).— I. B rom ination of 0 025m- 
N H A cP h , ^>-C6H 4M e\NHAc, m esitylene, PhOMe, and  />-C6H 4Me-OMe 
in  A cOH is a th ird -o rder reaction  which a t  lower concn. or by  addition  
of H 20  becom es of second order, and w ith  add ition  of CHC13 or CC14 
of a  h igher order involving chain  reactions.

I I .  R a tes of chlorination  of P h R  in  AcOH are in th e  order R  =  Me >  
E t  >  Pr£  >  B uy. Vais, are also recorded for o-, m-, and  ^»-xylene, 
C 6H 3Me3, an d  C 6HM e5. F . R . G.

Mechanism of reaction between alkyl halides and hydroxylic 
solvents. III. Reactions of «-butyl bromide. M. L. B ird, E. D. 
Hughes, and  C. K . Ingold (J .C .S . , 1943, 255— 261).—Vais. calc, for 
bo th  ra te  of reaction  and com position of th e  p roducts in  th e  solvolysis 
of B u aB r on th e  basis of a  single p a ir of consts. agree w ith  experi
m en ta l resu lts obtained in  MeOH and  M eO H -H 30  a t  59-4°, and in 
E tO H -H 20  a t  75-1°, confirm ing th a t  these  reactions are bimol.

A. Li.
Reduction of ammonium molybdate by sodium hydrogen Z-ascorb-

ate in the dark. S. K. B h a ttach a ry y a  and  A. R. Sur ( / .  Ind ian  
Chem. Soc., 1942, 12, 514— 515).—The velocity  of reduction  of 
(N H 4)2M o0 4 (I) by  ISla H  /-ascorbate (II) is a  m ax. when (I) and  (II) 
are  in  equiv. concn., indicating  th a t  i t  is oc th e  concn, of a complex.

F. J . G.
Velocity of fission of glycols with lead tetra-acetate in relation to the 

solvent. R. Criegee and  E. Büchner (Ber., 1940, 73, [B], 563— 571 ; 
cf. A., 1933, 1272).— Velocity coeffs. (A20) are recorded for reaction  of 
Pb(O Ac)4 and  cis-cyciohexanediol in  AcOH w ith  various addenda 
(the accelerating effect of th e  la tte r  is in  th e  order H 20  >  M eOH >  
COMe2, E tO A c >  C 6H 6, Zmws-dimethylacenaphthenediol in 
M eO H -A cO H  (1 : 1), and  m andelic acid in 99-5% AcOH, and  curves 
showing increase of k  w ith  increasing additions of MeOH to  AcOH 
are given for several o ther diols. H ydrobenzoin is oxidised by  
P b 30 4-2 N -H N 0 3 to  P hC H O ; pinacone h y d ra te  affords COMe2 
sim ilarly . T he reaction  m echanism s are discussed. A. T. P.

Velocity of fission of glycols with lead tetra-acetate in relation to 
the constitution of glycol. R . Criegee, E . B üchner, an d  W . W alther 
(Ber., 1940, 73, [B\, 571— 575; cf. A., 1933, 1272).—Vais, of k ia 
and  A30 are tab u la ted  for 17 diols; th ey  decrease in th e  order cis- 
cyc/opentanediol >  dim ethylcam phanediol isohydrobenzoin >  
cycZoheptanonepinacone^» tetrabenzonaph thalene  glycol >  dim ethyl- 
dihydrophenanthrenediol, hydrobenzoin, fluorenonepinacone 
eis-decahydronaphthalene-9 : 10-dione >  Zraws-eycZopentanediol >  
cycZohexanonepinacone >  Zraws-decahydronaphthalene-2 : 3-diol (I) 
of m .p. 140° >  Zratts-decahydronaphthalene-9 : 10-diol >  cyclo- 
pentanonepinacone >  (I) of m .p. 163° >  d-cam phorpinacone >  
cam phenilonepinacone, and  th e  re la tion  betw een reaction  velocity 
and  mol. s tru c tu re  is discussed. A. T . P.

Kinetics of co-polymerisation. H . B ranson and  R. Sim ha ( / .  
Chem. Physics, 1943, 11, 297— 298).— Co-polym erisation is discussed 
on th e  basis of a stead y -s ta te  m ethod w ith  te rm ination  involving 
rad ical chain  and a  stab le  m onom eride. L. J . J .

Restriction of the catalysed oxidation of the iodine ion by chlorate. 
HI. Osmium tetroxide and ferric chloride as catalyst. K. W eber 
and  M. P ichler (Ber., 1940, 73, [5 ], 415— 423).— O s0 4 is th e  best 
ca ta ly s t for th e  reaction , 61' - f  C103'  +  6H ‘ =  3 I2 -f  Cl' +  3H 20 , 
being in  th e  in itia l stages ab o u t 2 0  tim es as powerful as R u C13! 
W ith  increasing [HC1] th e  ra te  of reaction  increases in itially , b u t the  
subsequent decrease in  th e  ra te  is m ore pronounced. T he increase 
is m ore m arked th an  corresponds w ith  d irect p roportiona lity  w ith  
[HC1], less m arked  th an  is required by  [HC1]2. A t 13-5°, 25°, and 
4 0 °  there  is l ittle  increase in  th e  ra te  of reaction  w ith  increasing 
tem p, and such increase dim inishes w ith  tim e and  u ltim ate ly  a t  40° 
changes to  a  decrease. The velocity  coefl. appears to  be oc log 
[O s04], The ra te  of th e  catalysed  reaction  is g reatly  lessened by 
N iS 0 4, Co", and S 0 4" ,  th e  influence being of th e  sam e order as 
observed w ith  R u C13. Cl' has little  effect and N a ‘ is w ithou t action, 
M n" has a  sligh t accelerating effect. The cataly tic  activ ity  of FeCl^ 
is n o t very  pronounced. HC1 appears to  cause a g reat acceleration 
due to  th e  accum ulation  of H* in  th e  neighbourhood of I '  and a  less 
pronounced restric tion  by  inac tiva tion  of the  ca ta ly st by  repression 
of th e  sligh t hydrolysis. T he tem p, coefl. of th e  change is n o t qu ite  
norm al. D irect p ro p o rtiona lity  betw een ra te  of reaction  and 
[FeCl3] is observed. N iS 0 4, C oS04, M nS 04, N a 2S 0 4, NaCl, and 
M n(N 0 3)2 re stric t th e  change sligh tly  b u t MnCl2 causes a  slight 
acceleration. H . W.

Kinetics in acid media. Condensation of o-benzoylbenzoic acid.
C. W. Deane w ith  J. R. H uffm an (Ind. Eng. Chem., 1943, 
35, 684— 694).— The condensation of 0-C6H 4Bz-CO2H  to  an th ra - 
quinone (I) in  presence of conc. H 2S 0 4 and  oleum  is a  unim ol. 
reaction . It. is catalysed b y * S 0 3 and inh ib ited  by  H aO and to  a 
g reater ex ten t by  (I). The .average energy of ac tiv a tio n  (E) is 
26,100 g.-cal., E  decreasing sligh tly  w ith  increase in  [SOs], The 
tem p, coefl. for a  10° rise (75— 85°) is ~ 3 .  R eaction  m echanism s 
and  th e  application  of th e  d a ta  to  problem s involved in  th e  com 
m ercial prep, of (I) are discussed. C. R . H.

Effects of high pressure on the inversion of sucrose and the 
mutarotation of glucose.— See A., 1943, I I I ,  683. 

Chemical interpretation of the mechanism of oxidation by dehydro
genase systems.— See A., 1943, I I I ,  596.

Kinetics of ammonia synthesis. P. H. E m m ett and  J . T. H um m er 
(Ind. Eng. Chem., 1943, 35, 677— 683).— T em kin and  P ishev’s 
theo ry  of th e  ca ta ly tic  synthesis and decomp, of N H 3 (cf. A., 1942, 
I, 207) is discussed and  applied to  d a ta  on th e  ra te  of N H 3 synthesis 
as a  function  of gas com position, pressure, space velocity , and  tem p. 
A greem ent betw een observation  and th eo ry  is very  close, although 
th e  th eo ry  does n o t appear to  be app licab le  to  ca ta ly s ts  singly 
prom oted w ith  Al2Oa. C.‘ R. H.

Cyanide-cyanamide equilibrium in the case of lithium. A. Peiret 
and  J. R iethm ann  (Helv. Chim. Acta, 1943, 26, 740— 746).—LiCN 
is unchanged a t  high tem p, in  th e  absence of cata ly sts , b u t in 
presence of Fe th e  reaction  2LiCN =  C +  L i2CN2 occurs. LiCN 
is stable  a t  >1000°, L i2CN2 is stab le  a t  < 600°, and a t  in term ediate 
tem p. LiCN and L i2CN2 are in  equilibrium . W hen L i2C2 is heated 
in  N H 3, or when L iN 3 is heated  w ith  C, th e  p ro d u c t is L i2CN2 a t 
< 7 0 0 ° ; a t  h igher tem p, increasing  am oun ts of LiCN are also 
form ed. F. J . G.

Anodic oxidation of aluminium and aluminium alloys.— See B.,
1943, I, 342.

Separation of metals by the mercury cathode : chromium. R. C.
Chirnside, L. A. D auncey, and  P. M. C. P roffitt (Analyst, 1943, 68, 
175— 180).— In  presence of (N H 4)2S 0 4 th e  ra te  of deposition of Cr 
is increased by  high c.d., high tem p., use of conc. solutions, and min. 
acid ity , b u t decreased by  ro ta tio n  of th e  anode and addition  of 
reducing agents. K  and  N a have no effect. Sm all am ounts of Ni 
and traces of Ag facilita te  com plete deposition  of Cr even in the 
presence of m uch (N H 4)2S 0 4. Cu and  F e  do n o t interfere.

S. B.
Hard chromium-plating of aluminium and its alloys.— See B.,

1943, I, 342.
Electrolysis with alternating current superposed on direct current 

(undulating current) ; reduction of nitrocarbamide to semicarbazide.
E. B riner and  E. H oefer (Helv. Chim. Acta, 1943, 26, 913— 922).— 
In  th e  electrolytic reduction  of n itrocarbam ide to  semicarbazide, 
superposition  of a.c. on d.c. reduces th e  yield w ith  b righ t P t  electrodes 
b u t n o t w ith  b lack  P t. F. J . G.

Optical sensitising of silver halides by dyes. IV. Optical sensitis
ing properties of fluorescein dyes in relation to their spectral absorp
tion and constitution. S. E . Sheppard , R. H. L am bert, and  R. D. 
W alker (J. Chem. Physics, 1943, 11, 263— 275; cf. A., 1941, I, 
172).—T he visible and  first u ltra -v io le t absorption bands of halo- 
genated  fluoresceins m ove tow ards longer AA w ith  increasing halogen 
con ten t, w hilst acid d issociation consts. of O H  and -C02H  become 
indistinguishable and  solubilities of Ag com pounds decrease. The 
half-degree of adsorp tion  of fluorescein dyes on Ag halides does no t 
coincide w ith  th e  isoelectric pA g of th e  Ag halide. D eviation from 
th e  L angm uir iso therm  a t  low and  approach  to  agreem ent a t  high 
adsorption  densities can  be explained by  assum ing an  accommod
a tion  coefl. in adsorption , m aking  th e  average life of adsorbed mols. 
dependent on adsorp tion  density . A dsorption  sa tu ra tio n  of 
e ry th rosin  agrees w ith  an  edge-on or end-on m onolayer. E lectro
m etric  titra tio n  and  d ilu tion  of suspensions give 4-55 x  10-6 and
4-6— 4-8 x  10~6 mols. per 1., respectively, for solubility  of Ag 
e ry th ro s in a te ; th e  val. decreases w ith  ageing and  w ith  adsorption  on 
AgBr, and varies w ith  partic le  size. Evidence favours energy 
ra th e r th an  electron tran sfer as th e  basis of sensitisation.

L. J . J.
Photobromination of cinnamic acid in ultra-violet light of 254 mix.

J. C. Ghosh and  S. K. B h a ttach a ry y a  (J. In d ia n  Chem. Soc., 1942, 
12, 503— 506).— The reaction  betw een B r and  cinnam ic acid (I) in 
CC14 solution in  lig h t of A 254 m/i. is unim ol. w ith  respect to  B r and 
to  (I). The ra te  oc th e  in ten sity  of rad ia tio n  absorbed by  (I), and the 
qu an tu m  efficiency and  tem p, coefl. are b o th  > 1 . A m echanism  
involving activ a ted  mols. of (I) is proposed. F . J . G.

Photochemical oxidation of mandelic acid by bromine with tungstic 
acid sol as sensitiser in ultra-violet light of 254 m/i. J . C. Ghosh, 
S. K. B h a ttach ary y a , and  K. R . K a r (J. Ind ian  Chem. Soc., 1942, 
12, 507— 509).— The oxidation  of m andelic acid (I) in  aq. solution 
by  B r w ith  H 2W 0 4 sol as sensitiser in  lig h t of A 254 m/x. is  unimol. 
w ith  respect to  B r and  to  (I). T he ra te  is independent of [N a2W 0 4] 
a t  const. pH , and  is a  m in. a t  p H  4-05. I t  is cc th e  in te n sity  of light 
absorbed by th e  sol. T he tem p, coefl. is sm all and  th e  q uan tum  
efficiency is betw een 1 and  7. F . J . G.

Photochemical reactions between ammonium molybdate and 
various organic reducing agents in [light of] wave-length 366 m/i.
S. K. B h a ttach ary y a , K. R. K ar, an d  A. R . Sur (J. In d ia n  Chem. 
Soc., 1942, 12, 510— 513).— In  light of A 366 m/t., ta r ta r ic , lactic, 
and  m andelic acids reduce (N H 4)2M o04 to  various coloured products. 
Some observations on th e  ra te  of th e  reaction  a re  recorded. I t  is 
independent of th e  s ta te  of po larisa tion  of th e  ligh t. F . J . G.

Destruction of pyridoxine by light.— See A.-, 1943, I I I ,  577.
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IX.— PREPARATION OF INORGANIC SUBSTANCES.
Metastable oxygen and biological formation of hydrogen peroxide.—

See A., 1943, I I I ,  699.
Statistics of isotope distribution in condensed particles. Require

ments for a separation of isotopes on the basis of density variations 
of condensed particles. L. H olleck (Z. Physik, 1940, 116, 624—  
631).—The possib ility  of m aking use of density  v a ria tions in  con
densed particles to  effect a  separation  of isotopes b y  sed im entation  
or centrifuging has been investigated  sta tis tica lly . C alculation 
shows th a t  for 7Li and  6Li, th e  frequency w ith  w hich v a ria tio n  in  
density  occurs, even in  particles of colloidal size, is so sm all as to  
m ake th e  m ethod qu ite  im practicable. A. J . M.

Compounds of gallium. V. Gallium alizarin lakes, gallium salts 
of geometrically and optically isomeric acids, and double sulphates 
with ethylene- and propylene-diamine sulphates. P. Neogi and  
K . L. M ondal ( / .  In d ia n  Chem. Soc., 1942, 12, 501— 502).— Ga 
alizarate, Ga(C14H 70 4)3, Ga Ca alizarate, Ga2Ca3(C14H 60 4)6, Ga 
maleate, Ga2(C4H 20 4)3,2H 20 ,  Ga d- and  1-camphorsulphonate, 
Ga(C10H 15SO4)3,3H 2O, [a ]̂ 3 +18-6°, —19°, ethylenediammonium
Ga sulphate, Ga2(S 0 4)3,C2H 4(N H 3)2S 0 4,12H 20 ,  and propylenedi- 
am m onium Ga sulphate, G a2(S 0 4)3,C3H 6(N H 3)2S 0 4,12H 20 , are 
described. F . J . G.

Reactions in solid state, m .  Reaction between sodium carbonate 
and quartz. G. G ibson and  R. W ard  ( / .  Am er. Ceram. Soc., 1943, 
26, 239— 246).— R eaction  a t  726— 805° betw een N a 2C 0 3 and  q u artz  
(< 325-m esh, 5— 7 and  2— 3 p.) w as conducted in  a  stream  of N 2. 
The reaction  ra te  and end p roducts for m ix tures of mol. ra tio  
N a 2C 0 3 : S i0 2 of 1 : 1 to  1 : 2-5 were determ ined. T he ra te  of re 
action  and th e  n a tu re  of th e  p ro duct were affected b y  th e  size of th e  
ba tch , th e  ra te  of gas flow, and  th e  du ra tion  of th e  reaction . In  
presence of sufficient N a 2C 0 3 th e  p ro d u c t a t  th e  h igher tem p, was 
2N a20 ,S i0 2 b u t com pounds in term ediate  betw een N a 20 ,S i0 2 and 
2N a20 ,S i0 2 appear to  be form ed b y  in terac tion  betw een N a 20 ,S i0 2 
and  N a 2C 0 3. The la tte r  reaction  is p o stu la ted  to  be reversible w ith  
th e  sm aller ions. T his theo ry  is used to  explain  certa in  anomalies. 
T he ra te  of evolution of C 0 2 is n o t a criterion  of th e  ra te  of reaction 
of th e  S i0 2 particles. J . A. S.

Acidity of sihcofluorides. K . U hl and  K . K lum pner (Angew. 
Chem., 1943, 15, 188— 189).— p H  vals. obtained during  th e  pro
gressive n eu tra lisa tio n  and  decomp, of aq. H 2S iF 3 by  aq. N H 3, 
KO H , N aO H , M g(OH)2, Ca(OH)2, and  B a(O H )2 are recorded, and  
discussed in  re la tion  to  th e  applications of fluorides and silicofluorides 
in  p la n t physiology. , L. S. T.

Conductometric elucidation of complex chromium cations. I. 
Theoretical, ü .  Structure and properties of chromium sulphate 
complexes. S. G. S hu ttlew orth  (J. Soc. Leather Trades' Chem., 
1943, 27, 104— 111, 111— 116).— I. E quations a re  derived to  cal
cu la te  th e  am oun t of hydrolysed acid and  th e  d istrib u tio n  of acid 
and O H  groups inside and  outside th e  Cr com plex from  conducto
m etric t itra tio n  curves.

I I . Boiled 331%  basic S 0 2-reduced Cr su lphate  liquors con tain  
all th e  S 0 4"  and  O H ' inside th e  complex. T his liquor m ade 66f  % 
basic b y  th e  add ition  of N aO H  still con ta ins th e  S 0 4"  inside the  
complex b u t  25%  of th e  O H ' is a ttach ed  e lectrovalen tly  to  th e  Cr 
complex. F resh ly  prepared  u n h eated  Cr alum  solution  contains 
only e lectrovalent groups. Boiled Cr a lum  solutions consist of 
m ixtures of e lectrovalen t Cr su lpha te  and  th e  above 33J%  basic 
Cr complex. T he p roportion  of 33J%  basic Cr com plex is 50%  a t 
M./6 concn. and  75%  a t  0-OIm . D. P .

Preparation and properties of ammonium diuranate. H . W .
Safford and  A. K uebel ( / .  Chem. Educ., 1943, 20, 88—91).-—A pro 
cedure for th e  in d u stria l ex trac tio n  of (N H 4)2U 20 7, rH 2Ö (I) from  
pitchblende, and  a  duplication  on th e  lab o ra to ry  scale, are described. 
(I) dried in  a ir a t  room  tem p., or over C aS 04, and  (N H 4)2U 20 7 dried 
a t  100° for 3 weeks, have practica lly  iden tical A -ray  diffraction 
pa tte rn s . R eddish-brow n U 0 3 is form ed b y  h eating  (I) in  a ir a t  
—350°, olive-green U 3O g a t  750° for 2 h r., and  grey- or b lue-black 
U 0 2 a t  1000° in  d ry  H 2. U 0 3 gives no definite A -ray  diffraction
p a tte rn . Qual. so lubilities of (I) in  acids an d  sa lt so lu tions are 
recorded. L. S. T.

Active substances. XLVII. Transformation and reaction pro
cesses during the heating of y-iron hydroxide, cadmium carbonate, 
and stoicheiometric mixtures thereof, ü .  W . Schröder (Z. Elektro- 
chem., 1941, 47, 196— 207).— A n em anation  m ethod  has been used 
to  investiga te  th e  th erm al behaviour of y-Fe(O H )3, basic Cd carbonate, 
and  spinel-form ing m ix tu res thereof. The p a r ts  p layed b y  F e(O H )3 
and  C dC 03 in  spinel fo rm ation  are discussed w ith  reference to  these 
an d  o th er d a ta . C, R . H .

Activation of passive iron in nitric acid. K. F . Bonhoeffer [w ith
H . B einert] (Z. Elektrochem., 1941, 47, 147— 150).— Fe, rendered 
passive b y  H N O s, can be reac tiv a ted  by  a  cu rren t of 10~4 coulom b 
p e r sq. cm ., th is  cu rren t being approx. th e  sam e as th a t  necessary 
for th e  reduction  of a  unim ol. layer of F e  oxide. In  H N 0 2-free

H N 0 3 th e  p o ten tia l of passive F e  drops from  — 1 to  —0-5 v. during  
th e  passage of 2 x  10~5 coulom b, corresponding w ith  a  polarisa tion  
capacity  of ~ 4 0  j u f .  p er sq. cm. W hen  th e  c u rren t is stopped  th e  
Fe  re tu rn s to  its  passive s ta te  unless a  lim iting  p o ten tia l has a lready  
been a tta in ed , in  which case th e  p o ten tia l d rops still fu rth e r to
0-3 v. P ass iv ity  is due to  an  oxide layer w ith  a  h igher dissociation  
pressure of 0 2 th a n  F e20 3. C. R . H .

Decomposition of the ammonia complex of tervalent cobalt. L. M.
O rlova (Zavod. Lab., 1939, 8, 502).— [Co(NH3)6]Cl3 is reduced  to  
CoCl2 by  boiling w ith  N a 2S20 3 and  HC1. J- J- B.

X.— ANALYSIS.
Determination of the precision of analytical control methods.

R. F. M oran (Ind . Eng. Chem. [Anal.], 1943, 15, 361— 364).— The 
use of s ta tis tica l m ethods based on th e  s tan d ard  dev ia tion  is de
scribed. T he analy tical m ethod  is first tes ted  under th e  b est o b ta in 
able conditions to  find th e  h ighest precision of w hich th e  m ethod  is 
capable. P rocedure  necessary for th is  is specified. T he m ethod  is 
th en  tes ted  in  ro u tin e  practice  for 1 year to  determ ine th e  v a ri
ab ility  under rou tine  lab o ra to ry  conditions. A lim it of u n c erta in ty  
w ith in  w hich rou tine  analyses can  be guaran teed  is th en  calc. 
N orm al contro l m ethods have 1-5— 2-5 tim es as m uch v a ria tio n  
u nder rou tine  conditions as th e  sam e m ethod  under th e  b est 
conditions. D uplicate  d e term ina tions m ade a t  th e  sam e tim e 
are generally n o t tru ly  random , and  th e  averaging of such 
resu lts does n o t appreciab ly  im prove precision. D up lica te  d e te r
m inations are only a  safeguard aga in st m istakes such as an  error in  
calculation  or weighing. T he above m ethods are  exem plified b y  
d a ta  for p of CC14, and  o th er rep resen tativ e  com m ercial an a ly tica l 
m ethods. L . S. T .

Automatic electrochemical determination of concentration. F.
Lieneweg (Z. Elektrochem.,' 1941, 47, 130— 135).— M ethods of d e te r
m ining ionic concns. b y  m eans of conductiv ity , electrode p o ten tia l, 
c.d., and  depolarisation  m easurem ents a re  discussed. C. R. H .

Chemical war-materials. H . M ohler (H elv. Chim. Acta, 1943, 26, 
769— 770).'—A rep ly  to  E p p rech t (A., 1943, I , 161). F . J . G.

Dilution process for determining hydrogen-ion concentration with 
one-colour indicators. J. McCrae (A n a lyst, 1943, 68, 183).— E q u a l 
qu an titie s of ind ica to r a re  added  to  th e  te s t  so lu tion  and  to  th e  
te s t  solution m ade alkaline w ith  N aO H  so th a t  i ts  p H  is above 
th e  range of th e  indicator. The second so lution  (I) is th en  d ilu ted  
u n til there  is a colour m atch  betw een th e  tw o solu tions. T he 
relation, p H  =  p K  — log (D — 1), w here D  is th e  ra tio  of final 
vol. to  in itia l vol. of (I) and  p K  is th e  p H  a t  th e  h a lf tran sfo rm a tio n  
p o in t of th e  indicator, holds for one-colour n itropheno l ind icators. 
C alibration  tab les for th e  polyacidic one-colour ind icato rs, phenol- 
p h th ale in  and  salicyl-yellow, are given. S. B.

Behaviour of the quinhydrone electrode in plant liquids. Y.
K auko an d  L. K nappsberg  (Angew. Chem., 1940, 53, 187— 188).—  
A dditional d a ta  for various p la n t juices show th a t  p H  vals. o b ta ined  
using th is  ty p e  of electrode are  u n tru stw o rth y . W h ilst p H  vals. 
ob tained  w ith  a  glass electrode rem ain  const., those  given b y  th e  
quinhydrone electrode show v a ria tio n s w ith  tim e. T he use of a  
glass electrode for m easuring  th e  p H  of p la n t juices is recom m ended.

L . S. T.
Colorimetric determination of hydrogen peroxide. G. M. E isenberg  

(Ind., Eng. Chem. [Anal.], 1943, 15, 327— 328).— T he m eth o d  is 
based on photo-electric  m easurem ent of th e  colour in ten sitie s  of 
H 20 2 solutions trea te d  w ith  T i(S 0 4)2 in  dil. H 2S 0 4. B eer’s law  
holds a t  380— 430 rap.. T he use of a  12-5-mm. cell increases th e  
effective range of th e  m ethod, and  p e rm its  th e  d e te rm in a tio n  of
0-2— 3-0 mg. of H 20 2 p er 100 ml. of so lu tion  w ith  a n  average 
dev ia tion  of ± 0 -03  mg. L . S. T.

Determination of chloride in bauxite-supported anhydrous alumin
ium chloride catalysts. W . A. L a L ande, ju n ., H . H einem ann, and
W . S. W . M cC arter (Ind . Eng. Chem. [Anal.], 1943, 15, 385— 387).__
D istilla tion , of th e  sam ple w ith  18n -H 2S 0 4 and  d e te rm in a tio n  of 
th e  liberated  HC1 b y  V olhard’s m ethod  gives reproducib le  resu lts  
represen ting  92— 96%  of th e  to ta l  chloride p resen t. E x tra c tio n  of 
th e  c a ta ly s t w ith  H 20  b y  a  s tan d ard  p rocedure  gives reproducible, 
b u t  low (90— 93% ), results . E ith e r  m ethod  is sa tis fac to ry  as a 
ro u tin e  procedure. T he to ta l  C l' c o n te n t can  be  de term ined  
accu rate ly  b y  com bining th e  tw o m ethods, th e  d is tilla tio n  m ethod  
being applied to  th e  pow dered residue from  th e  H 20  ex trac tio n . 
D etails of p rocedure  and  ty p ica l d a ta  a re  given. L . S. T .

Turbidimetric determination of small amounts of chlorides. E. N
Luce, E . C. Denice, an d  F. E. A kerlund (Ind . Eng. C hem .'[A nal.]  
1943, 15, 365— 366).—T he nephelom etric  m ethod  is a d ap ted  to  th e  
Hellige tu rb id im ete r in  o rder to  e lim inate  th e  d isad v an tag es of
reference stan d ard s . T he m ethod  is su itab le  for 0__5 p .p .m  of
Cl', and  its  accuracy  is com parab le  w ith  th a t  of th e  nephelom eter 
A d e te rm ina tion  tak e s  15 m in. of w orking tim e. L  S T

Determination of chloride in presence of hydrosulphide or sulnhide 
ion. M. M. Maglio and  F . Fazio (In d . Eng. Chem. [Anal.], 1943 , 15 ,
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265— 266).-—H S ' or S "  is p p td . as CuS b y  adding 5%  aq. C u(N 0 3)2 
to  th e  solution a t  p H  4 ( H N 0 3). Cl' is determ ined gravim etrically  
as AgCl in  th e  filtra te . Fo r sam ples ranging from  94 to  99%  NaCl 
(6— 1%  N aSH ,2H 20) th e  average error is —0-08%, and  th e  largest 
error, —0-19%. L. S. T.

Automatic determination oi oxygen. I. N. K uzm inich and  E. I. 
Surkov (Zavod. Lab., 1939, 8, 541— 544).— In  a s tan d ard  O rsat 
tu b e  a  N a2S20 4 solution canno t be su b stitu ted  for th e  pyrogallol (I) 
solution as th e  form er is too  f lu id ; if, instead, th e  vessel is filled 
w ith  glass tub es 1-5 cm. long a solution of N a 2S20 4 14, N aO H  6-7, 
and  H 20  79-3% absorbs 0 2 b e tte r  th a n  does (I). J . J . B.

Substitution of calcium hydroxide for cadmium and zinc acetates 
in the determination of sulphur by Schulte’s method. P. I . Schpor- 
tenko  and  V. F . G aran  {Zavod. Lab., 1939, 8, 504— 505).— H 2S is 
absorbed in  a sa tu ra ted  Ca(OH )2 solution. J . J . B.

Determination of hydrogen sulphide by titration with potassium  
dichromate. M. P. B abkin  {Zavod. Lab., 1939, 8, 108— 109).— A 
solution contain ing  10 ml. of 3%  HC1, 5 ml. of 10% K I, 25 ml. of 
H 2S solution, and  a  dew drops of a  sta rch  solution is t it ra te d  w ith  
0 T n -K 2C t2O 7 to  a  blue colour. J . J .  B.

Separation of carbon dioxide from volatile sulphur oxides. J.
Jan y  and  I .'F en y o  ( / .  Am er. Leather Chem. Assoc., 1943, 38, 215—  
218).— Sulphites are oxidised w ith  boiling H 20 2 in  an  atm . of H 2. 
HC1 is added and th e  C 0 2 liberated  is absorbed in  soda-lim e tubes. 
The SOa"  is determ ined as B a S 0 4 and th e  C 0 3"  b y  th e  increase in 
w t. of th e  soda-lim e tubes. . D . P .

Determination of impurities in air and the importance of chemical 
analysis in meteorology and climatology. E. Q uitm ann  {Angew. 
Chem., 1940, 53, 80— 82).— System atic exam inations of a ir are 
lim ited  to  determ ination  of th e  N H 3, N 0 2', Cl', S 0 4" ,  and  I '.  The 
I  is collected in  aq. K O H  w hilst th e  o ther constituen ts are collected 
b y  condensing th e  H 20  vapour dn a  spherical surface cooled in te r
nally  w ith  solid C 0 2 or by  evaporation  of E tO H , th e  frost th en  
being m elted and th e  H 20  an a ly sed ; th e  resu lts are converted  in to  
fig. per cu. m. of a ir by  m easuring th e  R .H . and  tem p, of th e  air. 
Correlation of th e  resu lts ob tained  by  sim ultaneous analysis of th e  
a ir a t  various a ltitudes and  of an y  rain , snow, dew, or frost over a 
wide area  affords valuable inform ation  for th e  m eteorologist.

A. R . P .
Determination of nitrogen in mixed fertilisers.— See B., 1943, I I I ,  

166.

Colorimetric determination of phosphorus by reduction of phospho- 
molybdate to molybdenum-blue. P. J. H ardw ick {Analyst, 1943, 68, 
183— 184).— A ddition of 0 T %  KC103 to  phosphate  solutions before 
reduction  by  SnCl2 to  Mo-blue preven ted  any  developm ent of green 
colour over a  period of several h r. S. B.

Micro-analysis of boracite. C. O. H arv ey  {Analyst, 1943, 68,
211— 212).— 0-1 g. of m ineral suspected to  be boracite  
(6Mg0,MgCl2,8B20 3) w as analysed, w ith  duplicate  determ inations, 
each on 0-01 g. A fter fusion w ith  N a 2C 0 3 +  K 2C 0 3, th e  solution 
obtained was m ade neu tra l to  Me-orange and titra te d  (for B) against
0-02N-NaOH in  presence of m annito l, while aera tin g  w ith  C 0 2-free 
air, using phenolphthalein  as indicator. Mg was pp td . as phosphate  
a fte r N a2C 0 3 fusion and  rem oval of B by  evaporations w ith  MeOH. 
Cl was pp td . as AgCl a fte r fusion w ith  m ixed carbonates. R esults 
showed Mg : B : Cl =  7-1 : 16 : 2-2; S i0 2 0-5%, F e 20 3 +  A120 3 2-3%, 
CaO 0-2%, MnO trace . S. A. M.

Determination of silicic acid in presence of fluorides. A. A.
Vassiliev and  L. L. L ap tsch inskaja  (Zavod. Lab., 1939, 8, 27— 31).—  
1 g. of fluoride con tain ing  < 0-05 g. of S i0 2 is fused w ith  H 3B 0 3, 
strongly  ignited for 50 m in., dissolved in  15 ml. of conc. H 2S 0 4 +  
20 ml. of H 20 , heated  to  S 0 3 fumes, dilu ted  w ith  H 20 ,  and  heated  
again. The rap id  m ethod of T ananaev  and  B abko (cf. B ., 1930, 
1110) is also recom m ended. J . J . B.

Rapid determination of silicon and phosphorus in cast iron.— See
B., 1943, I, 338.

Determination of silicates and silicides in steel.— See B., 1943, I, 
339. 

Direct determination of combined carbon in cast iron and steel.—
See B., 1943, I, 338.

Photometric determination of potassium by a modified Jacobs- 
Hofiman method. A. E den  (A n a lyst , 1943, 68, 167— 170; cf. A., 
1932, 102).— F o r th e  determ ina tion  of ab o u t 0-1 mg. of K  (0-02 mg. 
per ml.) in blood sera, solutions of ashed tissues, and inorg. solutions 
free from- N H 4 , sligh tly  modified conditions of p p tn . and  w ashing 
are given. S. B.

Determination of potash in fertilisers.— See B., 1943, I I I ,  166.
Colorimetric determination of sodium. E. A. A rnold and  A. R. 

P ra y  (Ind . Eng. Chem. [Anal.], 1943, 15, 294— 296).— The trip le  
U 0 2 ace ta te  (Zn or Mg) is trea ted  w ith  excess of (N H 4)2C 0 3 and 
H 20 2 and  th e  [U] determ ined colorim etrically using a wave band  
of 5200 a . L. S. T.

Determination of sodium by the uranyl m e t h o d .  V- S_ K nt
Zavod. Lab., 1939, 8, 219).— W hen N a and  SO, a re  j  d 

together th e  pp t. consisting of N a Z n (U O ,) ,(O A c ) ,£ H .O ^ olour 
insol. su lphates is weighed, washed o u t w ith  co^  JLrmnt of 
change, and weighed again ; th e  loss of w t. is th e  a m o u n t  o i m  
presen t. J • J •

Determination of free alkali in potassium chromate. L. E.
Sabm ina and  A. A. B abalova (Zavod. Lab., 1939, 8, 413 416).—
Solutions of pure K 2C r0 4 have p H  ~ 9 -8 . The a lkali in less pure 
sam ples can be determ ined by  acidifying th e  so lu tion  a n a  titra ting  

, it, using a  P b 0 2 or a glass electrode. J • J ■ B.
Use of an iodine derivative of methylene-blue in qualitative analysis.

L. M. K ulberg  (Zavod. Lab., 1939, 8, 421— 423).—M ethylene-blue (I) 
form s w ith  K I 3 in  H 20  a  brow nish-black insol. com pound, probably 
a  polyiodide. I t  liberates (I) in  presence of Ag’, H g ,  H g \  S", 
S 0 3" , S20 3" , and  Sn". 2 x  lO“10 g. of Ag or 2 X 10“ 8 g. of Hg 
can be th u s  detected . J- J ■ B.

Micro-determination of magnesium with the polarograph. C.
C arru thers (Ind . Eng. Chem. [Anal.], 1943, 15, 412— 414).— 8-Hydr- 
oxyquinoline (I) is reduced a t  th e  d ropping H g electrode, and the 
diffusion cu rren t is cc concn. M g" is p p td . as th e  sa lt with (I) 
and  th en  determ ined  po larographically  in  P 0 4' "  bufier-HCl-gelatin 
m ix tu re  a t  25°. Polarogram s, ty p ica l d a ta , and  procedure for 
determ in ing  Mg in  tissues a re  given. L. S. T.

Microchemical determination of magnesium. P. V ukulov (Zavod. 
Lab., 1939, 8, 494— 495).— Mg is p p td . as M g(OH )2 and  the  latter 
t itra te d  w ith  0-In-HCI. J- J- B.

Determining magnesium in plants.— See A., 1943, I I I ,  704. 
Determination of magnesium in aluminium alloys.— See B., 1943,

I, 341.
Polarographic analysis of lead and its compounds. S. P. Schaikind 

(Zavod. Lab., 1939, 8 , 567— 571).— Cu, Cd, Ni, Zn, and  Mn can be 
determ ined polarographically  in P b  solutions. J. J. B.

Determination of copper and zinc in fertilisers.— See B., 1943, 
I I I ,  166.

Determination of mercury in air with dithizone. N. S. Kuziatina 
(Zavod. Lab., 1939, 8, 174— 177).— Air con ta in ing  H g is passed 
th rough  0-05N-KMnO4 in  5%  H 2S 0 4, an d  th e  solution is made 
colourless w ith  H 2C20 4 and  shaken  w ith  a  so lu tion  of diphenyl- 
th iocarbazone in  CHC13. To a  con tro l m ix tu re  as m uch HgS04 is 
added as produces an  iden tical coloration. J. J. B.

[Reineckate-thiocarbamide complexes in] colorimetric analysis.
C. M ahr (Angew. Chem., 1940, 53, 257— 258).-—H g, Cd, or Cu is 
separated  from  o ther m etals in  th e  usual w ay  an d  th en  converted 
in to  th e  reineckate  (I). T he w ashed m oist (I) is dissolved in 
COM eEt con tain ing  2%  of CS(F!H2)2 (II), and  th e  sol. (I)—(II) complex 
determ ined  colorim etrically . T he m ethod  is particu la rly  suitable 
for d e te rm ination  of Cd in  excess of Zn, and  of Cu in steel.

M. H. M. A.
Determination of aluminium as cryolite. I. V. Tananaev and 

S. T alipov (Zavod. Lab., 1939, 8 , 23— 27).— A1 can  be pptd. and 
weighed as N a3A lF 6 if th e  A1 so lu tion  is added  to  ~ 3 %  aq. NaF, 
th e  mol. ra tio  N a F  : A1C13 being > 9 .  I f  th e  A1 solution contains 
Be, th e  N aF  solution m u st be ~ 1 % .  If  N a F  is added to A1C13, 
th e  resu lts a re  too low. J. J. B.

Detection of aluminium. V. A. Z acharievski (Zavod. Lab., 1939, 
8, 33— 36).— A l"‘ gives a red coloration  w ith  a  reagen t made up of
0-04 g. of Z r0 (N 0 3)2,4H 20  in  10 ml. of H 20 ,  0-02 g. of alizarin-red 
in  5 ml. of E tO H , 0 0006 mol. of K F  in  1 ml. of H 20 ,  and  ~ 5 0  ml. 
of 2n-HC1. OC1', C20 4" , and  S 0 4" ,  as well as m ore F ',  interfere.

J- J -B.
Determination of sesquioxides in the form of phosphates. A. G.

F ilippova (Zavod. Lab., 1939, 8 , 98— 101).— F o r com bined deter
m ination  of A l2Oa +  F e 20 3 id  phosphorites th e  m ethod  of Chariot 
(A., 1937, I, 477) (slightly  modified) is recom m ended. F ' has .first 
to  be e lim inated , b u t flo ta tion  reagen ts do no t in terfere.

J- J- B.
Colorimetric determination of small amounts of indium. T.

Moeller (Ind . Eng. Chem. [Anal.], 1943, 15, 270— 272).— The In 
com pound of 8-hydroxyquinoline (I), In(C 9H eO N )3, dissolves in 
CHC13 giving yellow solutions which show an ab so rp tion  band at 
395— 400 mf.i. A t 400 m;u. such so lu tio n so b ey  B eer’s law  in  concns. 
> 18-0  mg. of In  per 1. of CHC13. In  is com pletely  extracted 
from  aq. solution a t  pH  3-2— 4-5 by  shaking w ith  (I) jn CHC13. 
A l" \  Sn", B i" \  F e" , F e” \  Co", N i", Cu , T l_ ,  and G a "  are  also 
ex trac ted  a t  pH  3-5, and th u s  interfere. In  cau  be accurately 
determ ined in  presence of Zn , Cd , and F b  b u t  n o t of F e ’"  bv 
th e  m ethod described. R esults are accu rate  for 0-3— 20 m g of In 
per 1. of CHC13, or 0-015— 1-00 mg. of In  in  25 ml. of aq. solution.

F e r r o c y a n id o m e tr ic  d e te rm in a t io n  of iron. M. A. Bodin f z lv o d
Lab., 1939, 8, 32— 33V t J w  J o n  a a fn  ?  ¿ o n taining > 3  mg. of Fe"’, ~ 1 0  g- of (N H 4)2SQ4, and ~ 1 0  g. of H 2SQ4, 5 ml Qf
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10% N H 4CNS is added, and  th e  solution is shaken w ith  10 ml. of iso- 
C sH n ’O H  and  t it ra te d  w ith  0-5%  K 4Fe(CN )6 so lu tion  u n til th e  
C jH jj-O H  becom es colourless. A contro l sam ple m u st be t itra te d  
using th e  sam e [H jS O J. J . J . B.

Vanadometric volumetric micro-determination of iron. V. V.
Stepin (Zavod. Lab., 1939, 8, 262— 264).— F e '"  is reduced to  F e "  
by  SnCl2 and  th en  t i t ra te d  w ith  N H 4V 0 3 in  presence of phenyl- 
an thran ilic  acid. Procedures for determ in ing  F e  in  lim estone, a 
Mn ore, and  ceram ic m ateria ls are given. J . J . B.

Separation of rare metals by electrolysis with a mercury cathode.
I. P. A lim arin and  B. I. F rid  (Zavod. Lab., 1939, 8, 496).— Fe is 
electrodeposited from  a  solution of F e '"  and  various ra re  m etals
(Ce, La, Sm, E r, P r, Nd) in  1%  H 2S 0 4. J .  J . B.

Determination of ferrous iron in vivianites. V. A. K ararinova-
Oknina and  N. A. N ik itina  (Zavod. Lab., 1939, 8, 498— 499).—
V ivianite is dissolved in  HC1 and  t it ra te d  w ith  I  in  presence of 
N H 4F  and K 2C20 4. J . J . B.

Determination of iron in presence of chromium and titanium  
with the Jones reductor. F. S. G rim aldi, R. E . Stevens, and  M. K. 
Carron (Ind. Eng. Chem. [Anal.], 1 9 4 3 ,  15, 3 8 7 — 3 8 8 ) . — H 2S 0 4 
solutions of T i2(S 0 4)3 and  C rS 0 4 solutions, ob tained  by  passage 
through th e  Jones reductor, are oxidised by  aera tion  for 5— 10 
m in . in  presence of C uS 04 as cata lyst. T he F e "  is essentially  
unoxidised, and  is t it ra te d  b y  0-05N-KMnO4 (o-phenanthroline). 
3  ml. of 0 - 0 0 0 1 m - C u S 0 4 per 3 0 0  ml. of solution give th e  b est results. 
L arger am ounts of Cu”  lead to  low resu lts for F e "  w hen b o th  T i 
and Cr are p resent. D etails of procedure and ty p ica l d a ta  for th e  
m ethod, which is applicable to  all F e  : T i : Cr ra tios, are given. 
Mo and V m u st be absent. Simple air-oxidation  of T i '"  is u n tru s t
w orthy  (cf. A., 1 9 4 3 ,  I, 2 4 ) .  L. S. T.

Extraction and colorimetric determination of certain metals as 
derivatives of 8-hydroxyquinoline. T. Moeller (Ina . Eng. Chem. 
[Anal.], 1943, 15, 346— 349).— Spectrophotom etric  exam ination  of 
CHC13 solutions of th e  following 8-hydroxyquinoline (I) complexes 
shows absorption  m ax. a t  470 and 570 m/x. for F e ln , 395 rn.fi. for Al, 
B i, and  Ni, 420 m/i. for Co, and  410 m ¡x. for Cu. A gitation  of aq. 
solutions contain ing  these  ions w ith  (I) in  CHC13 gives com plete 
ex traction  in  th e  following op tim um  ranges of p H  : F e  1-9— 3-0, 
Al 4-3— 4-6, B i 4-0— 5-2, Co < 6-8, N i < 6-7 , and  Cu 2-7— 7-0. 
CHC13 solutions contain ing  th e  equiv. of > 2 0  mg. of these  m etals 
p er 1. show little  or no deviation  from  B eer’s law a t  th e  AA given, 
and  hence are suitable for colorim etric determ inations. Cu can  be 
determ ined in  presence of 40 tim es as m uch Cd or Zn b y  ex traction  
a t  p H  4-0 and  tran sm ittan cy  m easurem ent a t  410 m/x. p H  vals. 
for hydrous oxide o r hydroxide form ation, p p tn . as com plex w ith  
(I), and  ex traction  as th is  com plex are correlated. L. S. T.

Determination of ferrous iron in difficultly-soluble materials.— See
B., 1943, I, 328.

Colorimetric determination of cobalt with o-nitrosoresorcinol.
L. G. O verholser and  J . H . Yoe (Ind. Eng. Chem. [Anal.], 1943, 15, 
310— 313).— The red colour given by C o" and  o-nitrosoresorcinol (I) 
is used as th e  basis of a colorim etric m ethod  for determ ining Co". 
Spectrophotom etric  d a ta  for solutions of (I), for th e  Co complex, 
and for complexes w ith  Cd, Zn, N i, Cu, an d  P d  are recorded. Fo r 
Co, B eer’s law  holds a t  430 and  450 m/x. Procedures for determ ining 
Co" alone and  in  presence of N i"  are given, and  d a ta  showing th e  
effect of p H  on th e  colour of (I), and  of th e  Co complex, a re  recorded. 
(I) is sligh tly  less sensitive as a reagen t for Co" th a n  is 2 : 1 -  
NO-C10H 6-OH, b u t  th e  Co com plex is stab le  for several weeks. 
The complex could no t be ex trac ted  b y  an  imm iscible solvent.

L . S. T.
Determination of small amounts of cobalt in presence of large 

amounts of iron. P. V. Faleev  (Zavod. Lab., 1939, 8, 381— 383).—
0-5— 10 mg. of Co can be determ ined in  presence of 0-4— 4 g. of Fe 
by  pp tg . w ith  30%  solution of K N 0 2 in  a  so lu tion  contain ing
7— 8%  of free A cOH and  leaving th e  p p t. overnight. J . J . B.

Applicability of the pressed-pellet electrode method to spectro- 
graphic analysis of nickel alloys.— See B., 1943, I, 341. 

Determination of chromic oxide in presence of chromium trioxide.
W. J . Agnew (Analyst, 1943, 68, 182).— Cr20 3 is p p td . as Cr(O H )3 
from  solutions ju s t  acid to  litm us, filtered on asbestos, w ashed and  
redissolved in  1 : 3 H 2S 0 4 (20 m l.), d ilu ted  t o —600 m l., and  oxidised 
w ith  K M n 0 4. T he excess of K M n 0 4 is rem oved by  M nS 04 a t  th e
b.p., th e  so lu tion  cooled, and  CrOa determ ined by  adding an  ekcess 
of F e (N H 4)2(S 0 4)2 and  titra tin g  w ith  K M n04. Sm all “ b lanks ” 
due to  C r2(C r0 4)3 or adsorbed K 2Cr20 7 are determ ined on th e  
solution of th e  C r(OH )3 p p t. before oxidation . S. B.

Spot test for chromium in steels.— See B., 1943, I, 339.
Precipitation of uranium with hydrogen sulphide in presence of 

hexamethylenetetramine. E . A. O stroum ov and  R. I. Bom schteiri 
(Zavod. Lab., 1939, 8, 558— 561).— H 2S a t  60° pp ts. from  a  solution 
of U 0 2C12 and  (CH2) 6N 4 a  "  U -red ,” (N H 40 - U 0 2-0 )4U (0H )-S-SN H 4
(I). (I) has X -ra y  spacings of 7-60, 3-74, 3-52, 3-19, 2-55, 2-04,
1-96, 1-70, and  1-65 a . T h e  p p tn . of (I) is  q uan t, and  one p p tn .

separates U from  Ca, Mg, K, and N a. F o r analy tical purposes (I) 
is  heated , giving U 3O s. J. J . B.

Rapid determination of titanium in ferrotitanium.— See B., 1943 
I, 339.

XI.— APPARATUS ETC.
Theory of the electric arc furnace. P. Drossbach (Z. Elektro- 

chem., 1940, 46, 643— 646).-—M athem atical. E quations for the  
ex te n t of th e  m elting  zone and  for th e  energy d istribu tion  in  the  
electric arc furnace have been derived. C. R . H.

Experimental details for a precision high-temperature control 
utilising the Hull circuit. C. E . W aring  an d  G. R obison (Rev. Sci. 
Instr., 1943, 14, 143— 146).— A m ethod  of tem p, contro l applicable 
to  electrically  h eated  a ir-b a th s and  furnaces which m ay  be regulated 
to  ±0-05° is described, th e  regu lation  being obtained by  th e  
oscillation of a  galvanom eter beam  across a  photo-cell which con
tro ls a  th y ra tro n  circuit. T he galvanom eter is operated  by  a 
P t-resis tan ce  th erm om eter-b ridge  circuit. J . L. E .

Obtaining helium temperatures without using specially liquefied 
hydrogen. K. Seiler (Z. Elektrochem., 1941, 47, 116— 119).— An 
ap p ara tu s  w hich dispenses w ith  th e  need for large qu an titie s of 
liquid  H 2 and  requires only a  sm all am o u n t for precooling th e  He 
is  described. C. R . H .

Plug-in thermocouple head. S. R . Jones (J. Sci. Instr., 1943, 20, 
116).— T he arrangem en t described allows rap id  replacem ent of a 
couple w hich fails or develops fau lts  a t  a  crit. stage of pyrom etric  
m easurem ents. N. M. B.

Ultra-violet photometer for analysis of solutions. I . M. K lotz 
(Ind . Eng. Chem. [Anal.], 1943, 15, 277— 278).— R esults obtained 
w ith  PhO H , K N 0 3, and  sulphanilam ide are described. Min. changes 
in  concn. de tectab le  a re  3 X 10-5, 3 X 10"3, and  2 x  10-6 g., 
respectively , p er 1. of H 20 .  L. S. T.

Modification of Cenco spectrophotometer permitting measurements 
of reflexion and fluorescence spectra. H. J. D u tto n  an d  G. F. 
B ailey (Ind . Eng. Chem. [Anal.], 1943, 15, 275— 277). L. S. T. 

Colorimetry and spectrophotometry as analytical methods. G.
K ortiim  an d  J. Gram bow (Angew. Chem., 1940, 53, 183— 187).— 
C alibration  curves obtained for solutions of K 2C r0 4, benzopurpurin, 
and  naphthol-yellow  w ith  th e  Zeiss step-photom eter and  th e  Lange 
photo-electric  spectrophotom eter a t  d ifferent lam p voltages show 
th e  ex te n t of th e  error in troduced  b y  th e  non-m onochrom atic 
na tu re  of th e  lig h t used. These errors are e lim inated  b y  using a 
tw o-step  im m ersion colorim eter. L. S. T.

Two-colour prism or screen for observing colorimetric test-tubes.
V. F. P e tro v  (Zavod. Lab., 1939, 8, 337).— A device for im proving 
illum ination  is described. J- J- B.

Step weakener for sfcectrochemical analysis in the ultra-violet.
N. S. S v en titzk i (Zavod. Lab., 1939, 8, 512— 514).— The in ten sity  of 
u ltra -v io le t lig h t is reduced b y  passing it  th rough  a layer of soot 
deposited  on  a  q u a rtz  p la te . J- J- B.

Determination of optical constants of metals by reflectivity 
measurements. J . R . Collins and  R . O. B ock (Rev. Sci. Instr., 
1943, 14, 135— 141).— The reflectiv ity  of linearly  polarised ligh t a t  
various angles of incidence on  p lane ev apora ted  sam ples of p u re  
m etals is m easured  th ro u g h o u t th e  spec tra l range from  4800 to
24,000 a . B y use of th e  electrom agnetic  equations describing th e  
reflexion process a  g raphical m ethod for ob tain ing  th e  op tical consts. 
from  th e  d a ta  is w orked ou t. J . L. E .

Simple method of demonstrating diffraction grating effects. (Sir) L. 
Bragg and  H . L ipson (J. Sci. In str., 1943, 20, 110— 111).— The 
ap p ara tu s  described allows F raunhofer d iffraction a t  v ery  sm all 
angles to  be observed, and  provides a  sim ple w ay of dem o n stra tin g  
diffraction b y  com paratively  large ob jec ts; th e  orders of diffraction  
from  gratings of ~ 1  m m. spacing are  well separa ted . E ffects 
produced  b y  deliberate  ru ling  erro rs sim ulate  observed X -ra y  
diffraction  effects. Several g ra tings a re  described and  d iffraction  
p a tte rn s  a re  discussed w ith  reference to  X -ray  d iffraction  effects 
from  tran s itio n  stru c tu res in  alloys (Cu4F eN i3 an d  AuCu3).

N. M. B.
Simple and permanent Tyndall cone apparatus. H. J .  A braham s 

and  A. D ubner (J. Chem. Educ., 1943, 20, 61— 62). L . S. T.
Mirror used to show spot plate tests. G. P . P e rc iva l (J. Chem. 

Educ., 1943, 20, 87).— Colours p roduced in  d rop  reac tions a re  
reflected to  an  audience b y  a  m irro r suspended a t  an  angle above 
th e  p la te . L . S. T .

Simple photo-electric absorptiometer.— See B ., 1 9 4 3 ,1, 310.
Preparation of manganese filters for absorption of the Kp radiation 

of X-ray tubes with an iron anode. E . N. K isliakova  a n d  M. F . 
M edvedev (Zavod. Lab., 1939, 8, 114— 115).— Prep , of filters from  
M n20 3 an d  shellac is described. J. J. B.

238
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Apparatus for detecting luminescent ores. G. F . K om ovski 
(Zavod. Lab., 1939, 8, 514— 516).— Ores are illum inated  by  a spark  
from  a  hand-opera ted  m ag n e to ; scheelite, e.g., can be found in 
th is  way. F o r irrad ia tion  w ith  cathode rays a  portab le  hand  pum p 
giving a vac. of 5 x  10-3 m m. H g is used. J . J . B.

Determination of X-ray amorphous substances in presence of 
crystalline materials. R. Fricke (Z. Elektrochem., 1940, 46, 641— 
642).— Sm all po in ts of experim ental technique are discussed.

C. R . H.
Apparatus for rapid X-ray structure tests and X-ray motion 

pictures. L. V. A ltschuler and  V. A. Zukerm an [Zavod. Lab., 1939, 
8, 449— 458). J . J . B.

X-Ray tube for analysis of fluorescence spectra. A. I. K rasnikov 
(Zavod. Lab., 1939, 8, 458— 461). J . J . B.

Stabilisation of the alternating current arc used for quantitative 
spectrochemical analysis. N. S. S ventitzk i (Zavod. Lab., 1939, 8, 
470— 471).— The arc is perm anen tly  illum inated  b y  a  sm all sp a rk ; 
th e  photo-electric  effect th u s  produced preven ts extinguishing of 
th e  arc. J .  J .  B.

Micro-electrodes for measuring local oxygen tension in animal 
tissues.— See A., 1943, I I I ,  704. 

Electrographic methods of surface analysis [of metalsl.— See B.,
1943, I, 343.

Application of the electrode couple platinum and graphite for 
potentiometric titration in neutralisation and oxidation-reduction 
reactions. A. S. T ichonov (Zavod. Lab., 1939, 8, 17-—19).— The pa ir 
P t—pencil core can be used for ox idation  and  reduction  titra tio n s  
b u t  n o t for neu tra lisation . J . J . B.

Dual alternating current titrometer. C. J . P en th e r and  F. B. 
Rolfson (Ind . Eng. Chem. [Anal.], 1943, 15, 337— 340). L. S. T.

Device for determining the kinetics of dissolution of metals. A. F.
M altzev (Zavod. Lab., 1939, 8, 73— 76).— An ap p ara tu s is constructed  
which perm its a  sim ultaneous m easurem ent of th e  po ten tia l of dis
solving m etal and  of th e  ra te  r of gas evolution. Fo r Mg in HC1 r 
is const, for a  const. [HC1] which was varied  betw een 5 x  10~4 and 
5 x  10-5n . j . j . B.

Experimental mass spectrometer. N. D. Coggeshall and  E . B. 
Jo rd a n  (Rev. Sei. Instr., 1943, 14, 125— 129).— An all-m etal, sector
shaped m agnetic  field ty p e  m ass spectrom eter is so designed th a t  
i t  m ay  be disassem bled, repaired, or modified w ithou t a ltering  its 
focussing properties, and having a  rem ovable ion source un it. The 
in s tru m en t w as designed for investigating  different source arrange
m ents. J . L. E.

Rapid y-ray inspection technique.— See B., 1943, I I ,  268. 
ESect of ray potential on the electron-mieroscope image. B. von

B orries and  E. R uska (Z. P hysik, 1940, 116, 249— 256).— W ith  
b rig h t field images, increasing ray  po ten tia l gives g reater t ra n s 
m ission th rough  th e  object, and  w ith  th icker objects, brings o u t 
finer details. W ith  dark-field images, th e  thickness for m ax. 
b righ tness is g reater for h igher th an  for lower poten tials.

A. J . M.
Sub-optical microscopic resolution of the images of surfaces in 

the electron microscope. B .. von  Borries (Z. P hysik, 1940, 116, 
370— 378).—-If a  m etallic surface is placed a t  a  sm all angle w ith  
th e  objective ax is of an  electron microscope, and irrad ia ted  w ith  
electrons a t  a  sm all angle, a  m agnification of 14,000 can be obtained. 
I t  is possible to  ob tain  a d irect resolution of 50 m ¡i., so th a t  th e  
resolving power of th e  electron m icroscope when used to  investigate  
surfaces in  th is  m anner exceeds th a t  of optical m icroscopy. E tched  
specim ens of d ifferent types of Fe show characteristic  differences in 
th e  images. Surface m icroscopy can also be used for th e  control 
of th e  p laneness of surfaces. Foreign bodies in  sm ooth surfaces 
can  also be detected  and  m easured. A. J . M.

Representation of electron-irradiated surfaces. E . R uska and 
H . O. M üller (Z. P hysik, 1940, 116, 366— 369).— A pparatus is 
described for th e  p roduction  of an  im age of a  surface irrad iated  
w ith  electrons, b y  m eans of th e  electron microscope, instead  of th e  
electrons passing  th rough  th e  object. The process is of special use 
in  m etallography, is applicable a t  all tem p., and  requires no special 
prep, of th e  surface. A. J . M.

Reproducibility of weighings made on microchemical balances. 
(A.C.S. Committee Report). C. J. Rodden, J . A. K uck, A. A. 
B enedetti-P ichler, A. Corwin, and  E . W . D. H uffm an (Ind . Eng. 
Chem. [Anal.], 1943, 15, 415—4 16; cf. A., 1941, I, 224).—T he te s t 
consisted  in  weighing 1 -g. w ts. one against th e  o ther, each weighing 
being followed b y  a  rest-po in t determ ination , and the  rider being 
rese t for each weighing and  each rest-po in t. 29 m icro-balances of 
4 different m akes were used. The stan d ard  dev ia tion  of indiv idual 
weighings (median val.) is ± 3 -4  f i g . ,  th e  probable error of individual 
weighings ± 2 -3  f i g . ,  and th e  largest erro r to  be expected in any  
one weighing ± 1  g- 7-mg. sam ples should be tak en  for an 
analysis when an  accuracy of 0-1 %  is desired for sam ple wts.

L. S. T.

Gas balance. V. G. F astovsk i and  I. G. G urvitsch  (Zavod. Lab., 
1939, 8 , 77— 82).— The density  balance of S tock and  R itte r  (A., 
1926, 669) is im proved and  used for th e  q u an t, analysis of gas 
m ixtures. The range of usefulness of a p a rticu la r balance is enlarged 
by  incorporating  a m agnet in to  th e  balance b eam ; th is  m akes it  
possible to  sh ift the  zero p o in t of th e  balance by  m eans of a  m agnet.

J . J . B.
Improved micrometer burette. P. F . Scholander, G. A. Edw ards, 

and  L. Irv ing  ( / .  Biol. Chem., 1943, 148, 495— 500).— T he b ure tte  
(cf. A., 1942, I, 250) has in terchangeable  p a r ts  for t it ra tio n  and for 
th e  calib ra tion  of o ther instrum en ts. I t  delivers th e  to ta l  capacity  
w ith  an  accuracy of 1 p a r t  in 6000— 7000 and  is easier to  clean 
and  to  assem ble th a n  th e  original app ara tu s . J-’E . P.

Method of viscosity measurement in the region of 108 poises.
S. M. Cox (J. Sci. Instr., 1943, 20, 113— 114).— A sim ple m ethod  by 
spherical im p rin t is especially su ited  for glasses in th e ir softening 
range. T he form ula for t] in  term s of rad ius of im p rin t a, com
pressive force P, tim e t, and  rad ius of sphere R  is shown b y  analogy 
w ith  elastic d isplacem ent to  be t) =  9PRt¡16a3. N . M. B.

Apparatus for purification of hydrocarbons by recrystallisation.—
See A., 1943, I I ,  286.

Protractor for a direct measurement on a screen of contact angles.
M. E . L ipetz (Zavod. Lab., 1939, 8, 336— 337). J. J. B.

Universal apparatus for gas evolution. V. M. G alak  (Zavod. 
Lab., 1939, 8, 502— 504).-—An im proved K ipp ap p ara tu s  is described.

J- J- B.
Liquid absorber for hydrogen. G. J. Veinberg (Zavod. Lab., 1939, 

8, 549— 552).— N a an th raquinonedisu lphonate  (cf. Bonney and  Huff, 
A., 1937, I, 323) is th e  b est ab so rb er; stabilised P d  sols or PdCl2 
activ a ted  w ith  Co are alm ost as good. J . J . B.

Filtration cylinder. R. J. D eG ray an d  E . P . R itte rsh au sen  (Ind. 
Eng. Chem. [Anal.], 1943, 15, 392).— The crucible and  its  ad ap ter 
are fitted  in to  a  rubber bung  which rests on th e  top  of a  heavy 
glass cylinder, fitted  w ith  a  side-arm , and  large enough to  enclose 
a  100-ml. volum etric flask or a  4-oz. bo ttle . L. S. T.

Sintered glassware. I. C. P. Sm ith  (Ind. Chem., 1943, 19, 317— 
321, 393—-398).— F ilte r crucibles, B uchner funnels, pressure filters, 
centrifuge filters, m icro-chem ical app ara tu s , ex tracto rs, supports 
for fillings, and  ap p ara tu s for gas m anipu lation  are described. 
G raphs re la ting  ra te  of a ir flow and  pressure for various porosities 
are reproduced. J . G.

Simplification of glass cleaning with chromic-sulphuric acid. C.
Tropp and  F. Geiger (Biochem. Z ., 1940, 304, 81— 83).—An ap p ara tu s  
for storage of th e  cleaning m ix tu re  and  for transferring  i t  to  d ir ty  
ap p ara tu s is described. J . N. A.

Molecular still designed for small charges [0-25— 5 g. of oil].
J . R. M atche tt and  J. Levine (Ind . Eng. Chem. [Anal.], 1943, 15, 
296). L. S. T.

Low-pressure gauge. F. E. E. G erm ann and  K . A. Gagos (Ind . 
Eng. Chem. [Anal.], 1943, 15, 285— 286).— A gauge of th e  floating 
barom eter ty p e  is described. W ith  H g as confining liqu id  th e  
range is 10~2 to  103 mm. of Hg, and  w ith  Apiezon B oil th e  lower 
range is extended to  6-4 X 10-4 m m . L. S. T.

Mercury-balance pressure regulator. A. J. B ailey (Ind . Eng. 
Chem. [Anal.], 1943, 15, 283— 284). L. S. T.

Forceps with platinum-covered tips. E. W . Balis and  H . A. 
L iebhafsky (Ind. Eng. Chem. [Anal.], 1943, 15, 350).— An im proved 
m ethod for covering th e  tip s  of forceps w ith  P t  foil is described.

L. S. T.
Apparatus for preparing an average sample. P. I. Boshenov 

(Zavod. Lab., 1939, 8, 211— 213).— The pow der to  be  te s ted  is passed 
th rough  a  funnel which separates a represen tative  sample.

J. J . B.
Low-holdup laboratory [macro- and semi-micro-fractionating] 

columns. J. R. Bower, ju n ., and  L. M. Cooke (Ind . Eng. Chem. 
[Anal.], 1943, 15, 290— 293). Li S. T.

Large-scale laboratory extractor of the Soxhlet type. K. E . R app,
C. W . W oodmansee, and  J. S. M cH argue (Ind. Eng. Chem. [Anal. 1, 
1943 ,15 ,351). L. S. T.

Mixed solvent extraction. J. H . W iegand (Ind . Eng. Chem. 
[Anal.], 1943, 15, 380— 383).— The m ethods of an a ly tica l geom etry 
a re  applied to  th e  com putation  of m ixed solvent ex trac tio n  problem s 
in v o k in g  four com ponents. L . S. T.

Improved meter for the measurement of gas flow rates. W . G.
Appleby and  W . H . A very (Ind. Eng. Chem. (A nal.]. 1943 15 
349— 350). L. S. T. ’

Measurement of the rate of outflow of liquids. M. K aliko (Zavod. 
Lab., 1939, 8, 599— 600).— A kind of P ito t  tu b e  is used.

J- J- B.
Theory of calibration of rheometers. M. I. T em kin (Zavod. Lab., 

1939, 8, 597— 599).— E quations a re  given for calcula ting  th e  ra te  of 
flow of a gas if th a t  of an o th er gas th rough  th e  sam e flow m eter 
is known. j .  j  g
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Flow manostat for various purposes, including candy test. M. J.
Proffitt (J. Res. N at. B ur. Stand., 1942, 29, 143— loo).— The m ano
s ta t  described has a  floating orifice m odu la to r and  const, discharge 
nozzles, w hereby th e  flow of a  gas from  a source of m oderately  
variable p ressure is regulated . L. J . J .

XII.— LECTURE EXPERIMENTS AND HISTORICAL.
Representation of periodic properties of the elements. T. H.

H azlehurst and  F . J . Fom off ( / .  Chem. Educ., 1943, 20, 77— 79).
L. S. T.

The first chemical reagent. M. N ierenste in  (A nalyst, 1943, 68,
212— 213).— P lin y ’s reagen t for th e  detection  of F e  in  verdigris by  
papyrus soaked in  a  so lu tion  of gall n u ts  (60 A.D.) is com pared 
w ith  la te r  m odifications. S. A. M.

XIII.— GEOCHEMISTRY.
Distribution of helium and radioactivity in rocks. V. Rocks and 

associated minerals from Quebec, Ontario, Manitoba, New Jersey, 
New England, New Brunswick, Newfoundland, Tanganyika, Finland, 
and Russia. N. B. K eevil (Amer. J .  Sci., 1943, 241, 277— 306).—  
R adioactive  con ten ts and  H e indexes of > 2 5  rocks and  associated 
m inerals are reported  and  discussed. V ariations in  H e indexes are 
due generally  to  loss of radiogenic H e and  occasionally to  th e  
presence of extraneous H e. D istrib u tio n  of rad io ac tiv ity  in  rocks 
is n o t u n ifo rm ; th e  mafic m inerals are usually  th ree  tim es as active 
as th e  felsic co n stituen ts of a  rock. Concn. of th e  rad io ac tiv ity  of 
a  rock in  th e  accessory m inerals often  occurs. T he difference in  
ac tiv ity  betw een mafic and  felsic constituen ts tends to  be th e  greater 
th e  h igher is th e  a c tiv ity  of th e  rock as a  whole. H e  ages are no t 
com pletely tru stw o rth y , b u t H e indexes are useful guides when 
m ore exact inform ation  is n o t available. Felsic sam ples, p o r
phyries, and  a ltered  rocks give th e  least tru stw o rth y  indications of 
age. Ages for various rocks a re  discussed in  th e  lig h t of th e  d a ta  
o b tained . L. S. T.

Causes of variations in radioactivity data [for rocks]. N. B.
Keevil, A. R . Keevil, W . N. Ingham , and  G. P . Crombie (Amer. J .  
Set., 1943, 241, 345— 365).— D a ta  recorded for rocks show varia tions 
b y  a  factor of -<60 in  th e  rad ioactive  co n ten t from  specim en to  
specim en. T he g reatest differences occur in  certain  g ran itic  rocks, 
th e  least in  sed im entary  sections. Regional varia tions a re  no t 
pronounced, b u t re la tive ly  high  radioactive provinces are indicated  
in  Colorado an d  G reat S lave-G rea t B ear Lakes areas, and  re la tively  
b a rren  areas in  p a r ts  of O ntario  and  Quebec. V ariation  in  sp. 
rad io ac tiv ity  of a  rock can  be  due to  inadequate  sam pling of th e  
specim en, irregu lar localisation of rad ioactive  elem ents in  crystals 
of accessory m inerals, and th e  effects of differentiation  in  th e  dis
tr ib u tio n  of rad ioactive  m inerals w ith in  th e  in tru d ed  m ass. F u rth e r 
evidence of th e  concn. of rad io ac tiv ity  in  zircon and  ap a tite  is 
available. In  th e  B ourlam aque b a th o lith  rad io ac tiv ity  is conc. 
near th e  borders of th e  in trusive . L. S. T.

Radioactive aureoles around some ore deposits. N. B. Keevil 
(Amer. M in ., 1942, 27, 225). L. S. T.

Autoradiography of ores. C. Goodm an and  G. A. T hom pson 
(Amer. M in .,  1942, 27, 223; cf. A., 1942, I, 115).— A utoradiographic 
studies of Mn-, Au-, Cd-, an d  P-bearing  ores have  been m ade using 
stray , slow n eu trons from  a  cyclo tron on elem ents hav ing  large 
nuclear cross-sections for (77, y) reactions an d  yielding radioactive 
isotopes of convenient half-periods. T he locus and  re la tive  concns. 
of these  elem ents in  th e  co n stitu en t m inerals are determ ined by  
placing polished sections of th e  ac tiv a ted  ores in  co n tac t w ith  
photographic film. T he source of th e  effective /3-radiation is d e te r
m ined from  th e  decay ra te  and  in ten sity  of th e  activ ity .

L . S. T.
Specific gravity relationships of australites. G. B aker and  H . C. 

F orster (Amer. J .  Sci., 1943, 241, 377— 406).— A sta tis tica l exam in
ation  of th e  sp. gr. vals. of > 1000  specim ens of austra lite s  shows 
th a t  th e y  are  d is trib u ted  according to  chem ical com position, and  
indicates th a t  th e re  is >  one fra te rn ity  of austra lite s  w ith in  each 
of th e  shape groups (bu ttons, lenses, ovals, etc.) from  each locality. 
T here is no significant re la tionsh ip  betw een w ts. and  sp. gr. Fusion 
experim ents show th a t  vo latilisa tion  of g reater q u an titie s  of heavier 
th an  of lig h te r com ponents from  au stra lite  glass resu lts  in  a  decrease 
of sp. gr. L. S. T .

Miarolitic pegmatites in monzonite, Beaver Creek stock, Bearpaw 
mountains, Montana. W . T . Pecora  and  B. F isher (Amer. M in ., 
1942, 27, 229). L . S. T-

Paragenesis of the McDonald pegmatite near Hybla, Ontario.
K . K . L andes (Amer. M in .,  1942, 27, 226). L . S. T.

Gold mineralisation in minor igneous intrusions. W . W . Moor-
house (Amer. M in .,  1942, 27, 227).— E vidence th a t  rep lacem ent 
and  in trusion  by  a lb itic  m ateria l were accom panied by  th e  A u-pvrite  
m ineralisa tion  is discussed. L . S. T.

Geology of the nickel silicate deposit near Riddle, Oregon. W . T.
Pecora and  S. W . H obbs (Econ. Geol., 1941, 36, 841).— On N ickel 
M ountain, an  irregu larly  d is trib u ted  b lan k e t of w eathered  rock 
con tains discontinuous boxw ork  veinle ts of q u a rtz  and  g am ierite
(I). T he deposits richest in  N i are  underla in  b y  unserpen tin ised  
p erido tite . (I) con ta ins 2— 36%  of N i, and  is a  N i-rich  dew eylite
(II). T he N i and  Mg were p ro bab ly  derived from  w eathering  of 
olivine in  th e  unserpentin ised  perido tite . U nder p resen t clim atic  
conditions, (II) [N i-poor (I)] is chem ically a tta ck ed  b y  surface 
w aters causing  N i en richm ent of (II) in  situ  to  form  (I), p p tn . of 
S i0 2 to  form  q u artz , and  supergene deposition of (I) itself in  open 
fractures . L . S. T.

Nickel deposit near Dracut, Massachusetts. W . H . D ennen (Econ. 
Geol., 1943, 38, 25— 55).— A sm all p y rrh o tite  (I)-p en tlan d ite -ch a lco - 
p y rite  deposit betw een Law rence and  Lowell, M assachusetts, occurs 
in  a  Paleozoic n o ritic  stock  in  C am brian q u a rtz ite . T he deposit 
has been w orked fo r Au, Ag, Fe, Cu, and  N i. Spectrographic  
analysis of (I) shows th e  presence of 1-5% N i an d  0-62%  Co. T he 
ore m inerals, form ed subsequently  to  th e  c ry sta llisa tio n  of th e  sili
cates, show unusual m ineragraphic  charac te ris tics  which are  de
scribed. L. S. T.

Scheelite-powellite minerals of the Seven Devils district, Idaho.
R . S. Cannon, ju n ., and  F. S. G rim aldi (Econ. Geol., 1941, 36, 839—  
840).—M inerals hav ing  th e  physical appearance of scheelite occur 
in  m ost of th e  pyrom etasom atic  Cu deposits. Chem ical analyses 
show th a t  these  m inerals are n o t p u re  C aW 0 4, b u t  a re  m em bers of 
th e  isom orphous series scheelite-pow ellite . L . S. T.

“  Opalite ”  type of quicksilver deposit. R. G. Y ates and  R . J . 
R oberts (Econ. Geol., 1941, 36, 839).— T he opalite  is com posed 
m ain ly  of chalcedony (I) w ith  m inor am oun ts of q u a rtz  an d  opal. 
C innabar (II), in tim a te ly  m ixed w ith  S i0 2, occurs in  frac tu res, 
cavities, e tc ., and  is d issem inated  also in  th e  m assive rock. D eposits 
were form ed p ro b ab ly  a t  shallow  dep ths. E x is tin g  rock w as first 
replaced b y  opal, w hich e ither d eh y d ra ted  to  or w as rep laced  b y  
(I). (II) w as deposited from  siliceous H aO a fte r  th e  m ajo r silicification 
w as over. L . S. T.

Some concepts on the geology of quicksilver deposits in the United 
States. J . Pollock (Econ. Geol., 1943, 38, 149— 153 ; cf. A., 1943, I , 
171). L. S. T.

Mineralogy of Pinchi lake. A. C. Freeze (Amer. M in .,  1942, 27, 
221— 222).—G laucophane (I) is w idespread, an d  is p resen t in  rocks 
of b o th  sed im entary  an d  igneous origin. A n in tro d u c tio n  of N a 20  
is necessary to  account for th e  d is trib u tio n  and  am o u n t of (I). 
The c innabar m ineralisa tion  and  th e  accom panying m ineral su ite  
are m uch younger th a n  th e  (I) an d  re la ted  m inerals. L . S. T.

Bismuth-ochre, bismutite, bismutosphaerite, basobismutite, bis
mite, and bismoclite. C. Frondel (Amer. M in .,  1942, 27, 222).— 41 
specim ens of b ism u tite  (I), Bi-ochre, and  b ism u to sp h aerite  (II) 
from  34 localities have  been exam ined b y  A -ray , op tical, and  
chem ical m ethods. (I), supposedly a  h y d ra ted  B i carbonate , con
ta in ed  only non-essential H 20 ,  and  is iden tical w ith  (II), B i2COs. 
B asobism utite  also is iden tica l w ith  B i2COs. So-called B i-ochres 
proved to  be  B i2COs, B i arsenate, cerussite, etc . A rtificially- 
p repared  hydrous B i carbonate  and  (I) give a  sm ooth  d eh y d ra tio n  
curve to  ~ 2 9 0 ° , w hen th e  C 0 2 is lost and  a-B i20 3 rem ains. D efin ite  
h y d ra te s  could n o t be synthesised. T he id en tity  of b ism ite  (III), 
supposedly B i20 3, is u n certa in ; 22 specim ens labelled  (III) from  
15 localities showed n e ither B i20 3,3H 20 ,  no r an y  of th e  4 po ly
m orphs of B i20 3; 8 were B i2COs, 2 were b ism oclite  (IV), and  4, a 
ra re  carbonate  of B i and  Ca. (IV), BiOCl, h ith e rto  know n only  
from  S. Africa, is described from  Bygoo, N .S .W ., and  T in tic , U tah .
(III) reported  from  Goldfield, N evada, is  also (IV). R ep o rted  
syntheses of B i20 3,H 20  and  o th er h y d ra te s  could n o t be  co n firm ed ; 
m ost are a-B i20 3,n H 20 .  L . S. T.

Settling of heavy minerals in a granodiorite dyke at Bradford, 
Rhode Island. A. Q uinn (Amer. M in ., 1943, 28, 272— 281).— T he 
p ro portion  of heav y  m inerals increases system atica lly  tow ard s th e  
base of th e  dyke. T his is p ro bab ly  due to  c ry sta l se ttlin g  w hich 
occurred w hen th e  low-17 m agm a m oved upw ards along th e  dyke.

L. S. T .
Crystallography of hureaulite. J . M urdoch (Amer. M in ., 1943, 

28, 19).— H ureau lite , hardness 3—-4, form ed close to  th e  end of a 
sequence of p h o sphate  m inerals a t  P a la , C alifornia, shows good 
c ry sta ls w ith  a : b : c =  1-9037 [?] : 1 : 1-0470, /3 96° 40 '. A -R ay  
p h o tographs give a0 17-42, ba 9-12, c0 9-50 a ., a0 : b0 : c0 =
1-908 : 1 : 1-040; space-group p ro bab ly  C\h, 4 mols. p er u n it  cell, 
and  71 caic. 3-23. N ew  crystallographic  form s are recorded.

L. S. T.
Size of the unit cell and the coefficient of expansion of high- 

cristobalite. J. S. L ukesh  (Amer. M in .,  1942, 27, 226).— a0 for 
artificial h igh-cristobalite  is 7-031(7) a . a t  275°, and  7-044(0) a  a t  
480°. L. S. T.

Equilibrium studies on mixtures of pyroxenes, pyroxenoids, m eli- 
lites, and olivines containing lime, magnesia, alumina, and silica.
E . F . Osborn (Amer. M in .,  1942, 27, 228).— D a ta  for th e  system
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C aSiO j-diopside (I)-an o rth ite  have  been com pleted. W ollastonite  
(j8-CaSi03 w ith  (I) in lim ited  solid solution] has a  field of stab ility , 
b u t th e  alleged com pound 5C a0 ,2M g0,6S i02 does n o t appear. The 
(I) in  th is  system  is alum inous. L. S. T.

Mineralogy of the [Rolla] Missouri haematite sinks. F. H. Pough 
(Amer. M in ., 1942, 27, 230).— The haem atite (I) form ed by oxidation  
of th e  sulphide varies in  tex tu re  from  soft red  “ p a in t ore ” to  cryst. 
specularite. M inor q u an tities of azurite , m alachite, b rochan tite , 
olivenite, and  n a tiv e  Cu are associated w ith  th e  (I). Sm all am ounts 
of an  unidentified Cu v an ad a te  were also found. T he origin of the  
deposits is discussed. L. S. T.

Supergene magnetite. J . S. Brown (Econ. Geol., 1943, 38, 137— 
148).— E vidence re la ting  to  occurrences of m agnetite  (I) believed 
to  be of supergene origin is discussed. Such assem blages are com 
m on, b u t econom ically u n im portan t. The (I) is form ed only below 
th e  H 20  tab le , or in a H 20  basin, where an  unstable balance betw een 
ox idation  and reduction  tendencies exists, and  a  suitable p recip itan t 
such as C aC 03, o r a  hydroxide, is p resen t. The resu lting  (I) is 
usually  fine-grained and associated w ith  larger am ounts of soft, 
e a rth y  haematite. L. S. T.

Hydrothermal replacement in deep-seated iron ore deposits of the 
Lake Superior region. H. M. R oberts and  M. W . B artley  (Econ. 
Geol., 1943, 38, 1-—24).— H aem atite (I) deposits a t  S teep R ock Lake, 
O ntario , are regarded as h y d ro therm al replacem ents. A com parison 
w ith  deposits of th e  V erm ilion and M arquette  Fe range is m ade, and 
cu rren t hypotheses as to  origin a re  reviewed. The fo rm ation of 
m assive (I) a t  g reat dep th  is explained. L. S. T.

Diffuse diffraction and disorder in maucherite. M. A. Peacock 
(Amer. M in .,  1942, 27, 229).— R o tation  and  W eissenberg photo
graphs give a0 3-422, c0 21-83 a ., w ith  th e  sym m etry  D \l =  I ija m d .  
T he crystal as a  rule has th e  com position N i1;lA s8 or N i12_4As8, 
and  th e  disorder is p robably  re la ted  to  shortage in Ni. L. S. T.

Sternbergite and frieseite. M. A. Peacock (Amer. M in .,  1942, 27, 
229).— Sternbergite  (I), p 4-25, from  Jdchym ov, Bohem ia, has a0
6-62, b0 11-58, c0 12-65 a ., conta in ing  8[AgFe2S3] ; space-group 
D%1 =  Cmma, or C\l — C2ma or Cm2a. Freiseite  (II), p 4-18— 4-31, 
has a0 6-60, 60 11-59, c0 12-61 a . ;  space-group as in (I). Pow der 
photographs of (II) show only th e  p a tte rn  of p y rite  (III) w ith  weak 
e x tra  lines corresponding w ith  th e  strongest lines of (I). (II) 
appears to  have a ltered  by  a t. rearrangem ent to  oriented (I) and
(III) according to  th e  scheme Ag2F e 5S 8 (II)-> -2A gFe2S3 (I) +  
FeSJ (III). L. S. T.

Quartz veins in the Ouachita mountains of Arkansas and Okla
homa : their relationships to structure, metamorphism, and metalli
ferous deposits. H. D. Miser (Econ. Geol., 1943, 38, 91—-118).—  
The q u a rtz  veins and  crystals, and th e  associated m inerals, are 
hydro therm al deposits of p robable m agm atic origin. The m etalli
ferous deposits of these m ountains appear to  have been form ed a t 
th e  tim e  of th e  q u a rtz  vein deposition. L. S. T.

Amblygonite. C. Palache, W . E . Richm ond, and  C. W . W olfe
(Amer. M in .,  1943, 28, 39— 53).— Am blygonite from  H ebron, Maine, 
has aR 5-18, b0 7-11, c0 5-03 a . ,  a 112 ° 02J', P 97° 49J', y  68° 07$', 
and  th e  u n it cell con ta ins 2 [L iA lP 0 4(0H ,F )]. C rystal m easure
m en ts give a : b : c =  0-7255 : 1 : 0-7028, a 1 1 1 ° 59J', P 97° 4 6 f ,  
y  68° 16J'- L . S. T.

Aluminium-bearing scorodite from Hobart Butte, Oregon. R. M.
Denning (Amer. M in .,  1943, 28, 55— 57).-—E vidence for an  Al-bear- 
ing scorodite, w ith  A1 replacing Fe111, is presented . L. S. T.

Grunerite in Western Australia. K. R. Miles (Amer. M in .,  1943, 
28, 25— 38).— New occurrences in  W . A ustra lia  a re  described. 
G runerite  (I) has been found only  am ongst th e  m etam orphosed 
banded Fe form ations of th e  Older G reenstone Series of W. A ustralia. 
I t  has been form ed as a  resu lt of th e  in te rac tio n  of Fe and SiOa 
during  recrysta llisa tion  of these  rocks under conditions of b o th  
regional and co n tac t th erm al m etam orphism . These m etam or
phosed banded F e  form ations a re  sim ilar in  m ineralogical and 
chem ical com position, and  p ro bab ly  origin, to  th e  (I)-bearing rocks 
of th e  Lake Superior region. M ineralogy, optical properties, and 
chem ical analyses of several sam ples of (I) are recorded and dis
cussed. A blue-green hornblende often  associated w ith  th e  (I) is 
described. L. S. T.

Occurrence of sodic scapolite at Falls of French Creek, Pennsyl
vania. W . H . Tom linson (Amer. M in .,  1943, 28, 110— 113).— The 
occurrence and  origin a re  described, and  chem ical analyses recorded.

L. S. T.
Graphical representation of the calciferous amphiboles. A. F.

H allim ond (Amer. M in ., 1943, 28, 65— 89).— 196 analyses of am ph i
boles have been calc, to  a t. ra tio s  according to  th e  s tan d ard  form ula 
(Ca,Na)2N a 1_2(Mg,Al)6(Si,Al)80 22(0 H ,F )2. There is a  well-defined 
upper lim it a t  Ca =  2 atom s, and  a fa irly  sharp  lower lim it to  Si 
a t  6 a tom s. The analyses a re  represen ted  on a  tr ian g u la r diagram  
having as co-ordinates th e  no. of a to m s of Si, and  th e  no. of alkali 
atom s a llo tted  to  th e  v acan t space. N early  all th e  p resen t m inerals

can  be derived from  trem o lite  by  tw o su b stitu tio n s, A l4/S i2Mg2 and 
N a2Al2/S i2, w hilst a th ird  su b stitu tio n , NaAl/CaM g, gives rise to  
glaucophane-like m inerals. A general re la tionsh ip  ex ists betw een 
th e  ty p e  of am phibole and th e  n a tu re  of th e  p a ren t-ro ck .^  ^ ^

Unique occurrence of bobierrite, Mg3(P 04)2,8H20 . J- W . Gruner
and  C. R . Stauffer (Amer. M in .,  1943, 28, 339— 340).— A n occurrence 
in  a fossil e lephan t tu sk  is described. Mg p h osphate  has developed 
from  Ca phosphate  to  th e  com plete exclusion of th e  Ca. L. S. T.

Preliminary description of the new mineral partridgeite. J- E. de
Villiers (Amer. M in ., 1943, 28, 336— 338).— N atu ra l M n20 3, found 
in  th e  Postm asburg  Mn ores associated w ith  b rau n ite  (II) and sita- 
p a rite  (III), is nam ed partridgeite (I). (I) resem bles (III) in  th e  hand
specimen, b u t unlike (II), is e tched  b y  a  m ix tu re  of equal p a r ts  of 
H 2S 0 4 (1 : 1) and 10% H 20 2. Chemical analyses [C. F . J. v an  der 
W alt] of a ferriferous (I) and  a  ( I I)-(I)-p y ro lu s ite  ore are given.

L. S. T.
Gamagarite, a new vanadium mineral from the Postmasburg [Cape 

Province] manganese deposits. J. E . de Villiers (Amer. M in .,  1943, 
28, 329— 335).— Gamagarite, B a4(Fe,M n)2V40 16(0 H )2> prism atic 
m onoclinic, dark-brow n, hardness 4 \— 5, p 4-62; a 2-016, p 2-040, 
y  2-130 (all ±0-01), pleochroic, red-brow n to  salm on-buff, occurs 
in  th e  Mn ores of th is  d istric t. A chem ical analysis [C. F . J. van der 
W alt] is given. L. S. T.

Iridescent garnet from the Adelaide mining district, Nevada. E.
Ingerson and  J . D. B arksdale (Amer. M in .,  1943, 28, 303— 312).— 
G arnets from  a CaO-rich layer in  th e  co n tac t zone of a granodiorite 
stock  show b rillian t iridescence b o th  on s tr ia te d  cry sta l faces and 
in  th in  section. This is due to  fine polysynthetic  tw inning, w ith  the 
in ten sity  of th e  iridescence dependent on th e  th ickness of th e  indi
v idual lamellae. L. S. T.

Mineralogy of the calcium phosphates in insular phosphate rock.
C. F rondel (Amer. M in .,  1943, 28, 215— 232).— The chief constituen t 
of in su lar phosphate  rock is a  m em ber of th e  a p a tite  (I) series, 
usually  a  carbonate-hydroxyl-fluorin 'e-apatite . Collophane (II) is 
n o t an  am orphous species d is tin c t from  (I). A -R ay  investigation  
of insu lar and  con tin en ta l phosphate  rock, fossil bone and  teeth , 
u rin ary  calculi, and  o th e r m ateria ls corresponding w ith  (II) shows 
th a t  (II) is a  sub-m icrocryst. v a rie ty  of (I). The nam e should be 
re ta ined  for fine-grained, isotropic, hydrous types of (I). T he 
id en tity  of o th er specim ens of ill-defined Ca phosphates has been 
investigated  by  A -ray  and  optical m ethods, and  th e  resu lts a re  
discussed. L. S. T.

Effect of electrolytes on the solubility of metal sulphides in vein 
solutions. R. M. G arrels (Econ. Geol., 1941, 36, 848).-—E .m .f. 
m easurem ents of cells contain ing m ixed electrolytes approx im ating  
to  th e  com position of vein solutions show th a t  (i) add itio n  of 
electrolytes to  m etal sulphide solutions m ay increase or decrease 
th e  solubility  m any  thousand-fold, (ii) sm all am oun ts ( >  0 -1 m .) of 
electrolytes increase th e  so lubility  of m eta l sulphides, and  (iii) the  
effect of larger am ounts of electrolytes is unpredictable, and  m ay 
cause a  fu rth er increase in  solubility , or a  rap id  decrease, depending 
on th e  system  involved. L. S. T.

Relationship of the clay minerals halloysite and endellite. L. T.
A lexander, G. T. F au st, S. B. H endricks, H . Insley , and  H . F. 
McMurdie (Amer. M in .,  1943, 28, 1— 18).— Chemical, electron- 
microscopical, A -ray , and  petrographical investiga tion  show th a t 
halloysite  (I), Al2Si20 5(0 H )4, is form ed b y  p a rtia l d eh ydration  of 
th e  m ore h ighly h y dra ted , re la ted  m ineral now  called endellite  (II), 
A l2Si20 5(0 H )4,2H 20 ,  and th a t  (I) has th e  sam e ty p e  of A1 silicate 
layers as kao lin ite , b u t th e  layers are usually  superim posed in a 
less orderly  m anner. (II) has a s tru c tu re  in  w hich kaolin ite-type 
layers a lte rn a te  w ith  single layers of H 20  mols. (II) m ay  be formed 
by  a lte ra tio n  of th e  constitu en ts  of a  basic igneous rock, or its 
m etam orphic equiv. Chemical analyses of (II), dehy d ra ted  a t  110°, 
are recorded. L. S. T.

Formation of petroleum. A. T reibs (Angew. Chem., 1940, 53, 
202— 204).— Petro leum  is derived from  m arine p lan k to n  deposits 
such as occur in th e  B lack Sea. T he conversion canno t have been 
due to  h igh  tem p, since porphyrins and optically  active  constituents 
have su rv iv e d ; ra th e r was it  due to  biochem ical e lim ination  of O 
as H 20  and  C 0 2 under anaerobic conditions. D ifferent types of 
petro leum  m ay have resu lted  from  differential adsorp tion  in  neigh
bouring s tra ta  of hydrocarbons of th e  a lipha tic , naph then ic , and 
arom atic  series. A sphalt is n o t a  p ro duct of cracking or oxidation 
since its  H  : C ra tio  is nearly  th e  sam e as th a t  of petroleum . I t  is 
probably  derived from  biological m ateria l of special ch aracte r which 
yielded p rim arily  an  oil contain ing  reactive  constituen ts .

A. R. P e .
Origin and composition of coals.— See B ., 1943, I, 318. 

Coal measure sequence in the Taff Valley, Glamorgan, and its 
correlation with the Rhondda Valley sequence. L. R. Moore and 
A. H. Cox (Proc. S . Wales Inst. E ng., 1943, 59, 189— 265).
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