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I.— SUB-ATOMICS.
Intensities of a triplet of Si m  in early-type spectra. I . H.

A bdel-R ahm an {Month. Not. Roy. A stron. Soc., 1941, 101, 
312— 31G).— The to ta l  in tensities of th e  th ree  lines of a 
Si in  trip le t, m easured in  31 early -type  stars, a re  nearly  cc th e  
square  roots of th e  theo re tical em ission in tensities. P resen t 
th eo ry  ind icates a  discrepancy w hich m ay  possibly be ex­
plained on th e  assum ption of a large dam ping  const. T he 
re la tive  in tensities of th e  lines are  discussed w ith  regard  to  
lum inosity  an d  to ta l absorp tion . W . J .

Spectroscopy in the vacuum ultra-violet. J . C. Boyce (Rev. 
M od. Physics, 1941, 13, 1— 57).— A review of spectrographic 
technique and  recent d a ta  on a t.  and mol. spectra, spectra  of 
solids, a n d  astrophysical app lications in th e  vac. u ltra-v io le t.

L . J . j .  
Quantitative spectral analysis with composite electrodes.—

See A., 1942, X, 74.

Absorption of light by sodium vapour. D. C. S tockbarger 
( / .  Opt. Soc. A m er., 1940, 30, 362— 364).— A pparatus suitable 
for class dem onstra tion  of th e  N a p rin c ip a lse rie s  is described. 
T he absorp tion  tu b e  is of stain less steel, an d  th e  pressure 
used is a tm ., o r a  little  above. A. J .  M.

Spark spectrum of europium, Eu II. H . N. Russell, W. 
A lbertson, and  (Miss) D. N . D avis {Physical Rev., 1941, [ii], 
60, 041— 656).— A n 'an a ly s is  and  in te rp re ta tio n  of available 
d a ta  (cf. K ing, A., 1939, I, 502). Iden tifications of 156 levels 
an d  d a ta , and classifications of 467 lines, are  rep o rted ; 
~ 2 0 0 0  lines rem ain  unclassified. T he strongest lines of E u  ii 
arise from  tran s itio n s based on th e  g round level f !BS°  of 
E u  h i .  Series of th ree  consecutive 8S° an d  7S°  term s give 
11-21 v. for th e  ionisation  p o ten tia l. Zeem an p a tte rn s  for 
459 lines a n d  g  vals. for 118 levels are tabu la tecl; those  for 
th e  low levels agree w ith  theo ry , b u t  th e  h igher levels are 
m uch pe rtu rb ed . P a tte rn s  for a  few lines of E u I an d  E u  in  
a re  g iven ; th e  la t te r  confirm  th a t  th e  ground  s ta te  is 8S°.

N . M. B.
Formula for the reduction of Lummer plate fringes.— See

A., 1942, I, 75.

Zeeman effect in the rhodium arc spectrum at high fields.
J . P . M olnar and  W . J . H itchcock  (J. Opt. Soc. A m er., 1940, 
30, 523— 535).—T he Zeem an effect for R h  i has been p h o to ­
graphed  in  fields up to  94,000 gauss. D a ta  are  given for 446 
lines a n d  vals. are calc, for nearly  all th e  know n low and 
m iddle spectra l term s of R h  i. F o r term s arising  from  th e  
low, even configurations, th e  g  vals. agree w ith  those  given 
b y  L S  coupling formulae. T his holds for /  =  4} an d  3J, b u t 
for term s hav ing  J  =  2J o r 1J th ere  is considerable deviation  
due  to  a  p e rtu rb a tio n  of th e  term s in  th e  dss configuration by 
those in  th e  d® configuration. T h e  g  sum  rule is, however, 
valid  w hen th e  term s from  th e  tw o configurations a rc  tak en  
together. F o r  th e  odd configurations th e  assignm ent of L  
a n d  S  q u an tu m  nos. to  levels is difficult because th e  coupling 
is in te rm ed iate . T he g sum  rule does no t hold satisfactorily , 
th e  vals. of g  ly ing  betw een those p red ic ted  b y  L S  and  J j  
coupling formulas. A lis t of 14 add itional term s is given. 
Old te rm  vals. hav e  been recalc, on th e  basis of new  A da ta .

A. J .  M.
Push-pull photo-electric photodensitometer for determining 

fine structure in ultra-violet absorption spectra.— See A., 1942, 
I, 74. 

A'-Ray photon efficiency of a multiplier tube.— See A., 1942, 
I , 75.
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Mechanism of electrical discharges in gases of low pressure.
M. J . D ruyvesteyn  and  F . M. Penning (Rev. M od. Physics, 
1941, 13, 72— 73; cf. A., 1941, I, 357).— Corrections.

L- J- J.
At. wt. of fluorine calculated from density and Af-ray data.

C. A. H utch ison  and  H . L. Jo h n sto n  (J. Am er. Chem. Soc., 
1941, 63, 1580— 1582).— F rom  available A '-ray and  p d a ta  on 
L iF  and  calcite th e  a t.  w t. of I7 is Com puted as 18-9935±0-0015 
in  agreem ent w ith  gas-density  d e te rm inations on C F4 and  
S iF 4 b u t n o t w ith  th e  m ass-spectrographic val. \V. R . A.

Mol. wt. of potassium bromide and at. wt. of silver, bromine, 
and potassium. R. K . M cAlpine an d  E . J .  B ird ( / .  Am er. 
Chem. Soc., 1941, 63, 2960— 2965).— T he m ean mol. w t. of 
K B r from  th e  ra tio  K B rO .,: K B r is 119-01. T he ra tio  K B r : Ag 
is 1-103191 when th e  K B r is produced b y  th erm al decom p, 
of K B rO a an d  1-103195 when K B r is p repared  b y  th e  action  
of B r on K 2C20 , .  T he a t. w ts. of Ag, B r, an d  K  are, th e re ­
fore, 107-879, 79-915, a n d  39-096, respectively. \V. R . A.

Isotopic weights of sulphur and titanium. T. O kuda and 
K. O gata  (Physical Rev., 1941, [ii], 60, 690 -691).— W ith  a 
B a in b rid g e -Jo rd an  m ass-spectrograph m easurem ents by  th e  
doublet m ethod  gave th e  following isotopic w ts . ; calc, p ack ­
ing  frac tions a re  show n in paren theses : 3iS .31-98089i
0-7 x 10~* ( -5 -9 8 ± 0 -0 2 ) , 3‘S 33-97711±3-3 X 1 0 1 ( - 6 - 7 3 ±  
0-10), “ T i 45-96612±9-5 x lO“ 4 ( -7 -3 6 ± 0 -2 1 ) , 47T i4 6-96473±
9-5 x 10“ 1  ( - 7 - 5 0 ± 0 - 2 0 ) ,4ST i4 7 -96332± 4-8  x 1 0 - * ( - 7 ‘4 6 ±  
0-10), 19Ti 48-96479±5-3 x 10 ' 1 ( - 7 - 1 9 ± 0 - l l ) ,  MTi 
49-96229^3-8  x 10"* ( —■7-54J; 0'08). T he calc, chem ical a t. 
w t. of T i is 47-88±0-04, in  good agreem ent w ith  th e  in te r ­
na tiona l val. 47-90. N .M . B.

Scattering of protons by protons from 200 to 300 ke.v. G. L.
R agan, W . R . K anne, and  R . F . Taschek (Physical Rev., 1941, 
[ii], 60, 628— 640 ; cf. H afstad , A., 1938,1, 108).— W ith  special 
arrangem en ts of scattering  cham ber a n d  proportiona l counters, 
m easurem ents as a  function  of energy an d  of angle give 
results in good ag reem en t w ith  B reit s calculations (cf. A., 
1939, I, 395) based on a  square-w ell p ro to n -p ro to n  in te r­
action  p o ten tia l of rad ius e1lmc2 an d  d ep th  10-500 M e.v. 
Full d a ta  are tab u la te d  an d  p lo tted . N . M. B.

Action of fast hydrogen ions on lithium chloride. J . D. '
Craggs and  J .  F . Smee (Nature, 1941, 148, 531).— B om bard ­
m en t of ta rg e ts  of LiCl, p repared  b y  fusion of L iC l,jiH 20  on 
to  a  Mo surface, w ith  H  ions (lH J  an d  2H + in  th e  ra tio  of 
~ 1  : 1 ) a t  10 0  fta. a n d  600 kv. changes th e  colour to  pu rp le  
in regions s tru ck  b y  th e  beam . W ith  a n  increase in  c.d . th e  
colour in te n s ity  increases an d  th e  cen tre  of th e  bom barded  
area  is black. T he effect is superficial, and  exposure to  a ir 
for 3— 5 m in. restores th e  w hite colour. L iO H ta rg e ts  tu rn  
grey on bom bardm ent. T he pu rp le  colour m ay be due  to  
a  subchloride. B om bardm en t of C aF 2 produces a  pu rp le  
colour stab le  fo r < 4  days. L . S. T.

Chemical effects of the nuclear isomeric transition in 
brom ine; evidence for atomic bromine and some of its pro­
perties. D. de V ault an d  W . F . L ibby  (J. Am er. Chem. Soc., 
1941, 63, 3216— 3224).—T h e  nuclear isom eric tran s itio n  of 
rad io-B r of half-life 4-5 hr. (I) to  radio-B r of half-life 18 m in. 
(ID has been investiga ted  by  keeping com pounds co n ta in ing  
(I) under various conditions for ~ 2  h r. an d  th en  carry ing  
o u t chem ical separa tions on th em . T he tran s itio n  usually  
induces a  show er of electrons from  th e  B r a tom . Thus, if 
th e  mol. con ta in ing  th e  B r is in th e  gaseous s ta te  i t  will be 
decom posed b y  th e  resu lting  large  positive  charge. (II) is 
ejected  a n d  qu ickly  neu tra lised  b y  electron  tran sfe r on 
collision w ith  n eu tra l mols., y ield ing H B r, B r2, o r free B r 
a tom s. T he B r a tom s are  n o t v e ry  sol. in  H 20  o r cone.
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HjSO., an d  do no t reac t read ily  w ith  org, com pounds such 
as E tB r. In  liquid phases su b stitu tio n  reac tions occur as a 
re su lt of th e  cage eilect keeping th e  h ighly-charged B r in 
co n tac t w ith  neighbouring mols. for a  longer tim e so th a t 
th e y  are  b roken  up  by th e  charge and  th e  fragm ents m ay 
com bine w ith  th e  B r. ~ 2 5 %  of (II) ejected  from  org. com ­
pounds in  th e  gas and  in th e  liqu id  will in terchange w ith  B r, 
or reac t w ith  reducing agents, b u t  is n o t ex trac ted  by  H 20 , 
w hereas a n o th e r po rtion  is read ily  ex tracted  b y  H 20 .  T he 
am o u n t of (II) which goes in to  o r rem ains in org. form  is 
reduced to  a  m in. in th e  gaseous phase o r by  add ing  E tO H  
o r N H aP h  to  liquids. S ub stitu tio n  in to  CS2 has been observed 
a n d  su b s titu tio n  in to  CC1, occurs from  e ith e r B r2 or alkyl 
brom ides. T he p ro d u c ts from  th e  gas phase  a t  21 m m . 
pressure show no preference for e ither negative  o r positive 
charged p lates. T he ex tractio n  from  B rO ,' depends slightly  
on th e  presence of B r ' ions an d  th is  m ay  ind ica te  th a t  an 
in te rm ed iate  form  is involved in th is  ex traction . W . R . A.

Artificial radioactive isotopes of thallium, lead, and bismuth.
K. F a jan s an d  A. F . V oigt (Physical Rev., 1041, [ii], 60, 
619— C25; cf. A., 1940, I, 384).— D euteron  bom bardm en t of 
T1 gives a  low -in tensity  65-m in. P b  isotope (unassigned) 
e m ittin g  -/-rays an d  1-00-Me.v. electrons. D euteron  and 
n eu tro n  bom bardm ent of T1 gives an  a c tiv ity  of half-life 
3 -6±0-5  years (provisionally M6T1) em ittin g  ¿¡-particles of 
m ax. energy 0-87 Me.v. T he 52-hr. P b  (unassigned) from  
th e  deu teron  b o m bardm en t of T1 em its 450-ke.v. y-rays, 
370-ke.v. conversion electrons, an d  95-ke.v. A '-rays. T he 
half-life of 3-hr. P b  (cf. K rishnan  an d  N ahum , A., 1941, I, 3) 
is m easured as 3-32 ±0-03  h r. an d  its  /J-ray energy as 0-70 
Me.v. T he 6-4-day B i em itted  1-X-Me.v. y-rays an d  0-86-Me.v. 
electrons. E x c ita tio n  functions for 3-hr. P b  and  6-4-day B i 
are m easured ; th a t  for th e  la t te r  ind ica tes p ro d u c tio n  by  a  
(d, n) reaction  (see following ab strac t). A 10-min. positron  
ac tiv ity  in P b  an d  18-hr. Bi a c tiv ity  a re  n o t confirm ed.

N . M. B.
Use of uranium lead in the assignment of artificial radio­

active isotopes. K. F ajan s an d  A. F . V oigt (Physical Rev., 
1941, [ii], 60, 626— 627; cf. preceding ab strac t).— I n  order 
to  estab lish  th e  origin of th e  3-3-hr. P b  a n d  6-4-day Bi, 
o rd inary  P b  and  U -lJb w ere bom barded  w ith  deu terons and  
th e  in tensities of th e  resu lting  activ ities were com pared 
w ith  th e  abundances of th e  isotopes. R esults in d ica te  th a t  
3-3-hr. P b  is produced  from  208P b  by  th e  reac tion  208P b  
(d, p) 20'P b ,  a n d  6-4-day B i from  2MPb, th e  assignm en t 
depending on th e  ty p e  of reaction , p ro b ab ly  206P b  (d, n) 207Bi.

N . M. B.
Momentum loss of heavy ions. J . H . M. B runings, J . H. 

K nipp , an d  Ii. Teller (Physical Rev., 1941, [ii], 60, 657— 660; 
cf. A., 1941, I , 285).— T he cap tu re  and  loss of electrons in 
collisions is characterised  by  th e  velocity  V, w ith in  th e  ion 
of th e  p a rtic ip a tin g  electron or electrons h av ing  velocity  V, 
an d  Ve — y V .  In  o rder to  calcu late  th e  m om entum  loss of 
a  heavj- ion in  its  passage th rough  m a tte r  th e  charge of th e  
ion as a  function  of its  velocity  is  e stim ated  on th e  assum p­
tio n  th a t  V, is th a t  of th e  energetically  m ost easily  rem ovable 
electron, a n d  also th a t  V, is th a t  of th e  o u term o st electron. 
B o th  estim ates a re  based  on th e  F erm i-T h o m as m odel, and  
in  th e  first case y increases w ith  a t.  no. and  in  th e  second 
case decreases. T he probable  val. of V, is betw een  these 
extrem es. N. M. B.

Resonance level of mercury at negative energy. M. K im ura  
(Physical Rev., 1941, [ii], 60, 688— 689).— S catte ring  cross- 
sections of H g for C, D , and I neu tro n s were m easured by  
th e  m ethod of back  sca ttering . Vais, a re  calc., w ith  certa in  
specified assum ptions, for assum ed resonance levels a t  —0-3, 
—0-1, and  —0-05 e .v . T he —0-1 e.v . va l. best fits experi­
m enta l results . N . M. B.

Long-lived activity of rhodium. O. M inakaw a (Physical 
Rev., 1941, [ii], 60, 689— 690).— Pow dered R h  was bom barded  
w ith  slow n eu trons from  Be - f  D a n d  fast n eu tro n s from  
L i +  D. T he slow n eu tro n s gave th e  previously  known 
44-sec. a n d  4-m in. a c tiv itie s ; th e  fast neu trons gave a  
2 1 0 ± 6 -day a c tiv ity  em ittin g  negative  and  positive  electrons, 
w ith in ten sity  ra tio  1-2, a n d  y-rays. T he up p er energy lim it 
of th e  m ixed /3-rays w as 1 - 1  ±0-1  Me.v. R esu lts ind ica te  
t h a t  th e  long-lived a c tiv ity  is I02R h produced  b y  IMRh 
(n, 2«) 102R h, an d  as i t  em its positive  o r negative  electrons 
goes over to  l02P d  or 102R u, respectively . N . M. B.

Tracks of nuclear particles in photographic emulsions.
M. M. Shapiro (Rev. M od. Physics, 1941, 13, 58— 71).— A 
review  of resu lts  ob tained  by  th e  d irec t pho tographic  m ethod 
of recording nuclear tracks. L. J . J .

Relativistic field theories of elementary particles. W . Pauli 
(Rev. M od. Physics, 1941, 13, 203— 232).— M athem atical. A 
review  of field theories for particles w ith  spin 0, J, a n d  1. 
T he resu lts a rc  applied  to  th e  radiationless collision of charged 
particles, th e  C om pton effect, “ b rem sstrah lung ,"  an d  pa ir 
generation . L . J . J .

II.— MOLECULAR STRUCTURE. v
Afterglow in mercury vapour. (jSIiss) M. B. M’Ew en 

(Nature, 1941, 148, 532— 533).— An exp lanation  involving 
mol. ra th e r th a n  a t. ions is discussed. L. S. T.

Absorption spectrum of suspensions of carbon black,— See
A., 1942, I, 56.

Transmission of infra-red radiation through fog. P. N.
Sm ith  and  H . V. H ayes (J. Opt. Soc. A m er., 1940, 30, 332—  
337).— O bservations form erly m ade in  connexion w ith  fogs
over in land  w aters have  now been carried  o u t a t  sea. I t  is
found  th a t  i t  is possible to  d e tec t an d  m easure th e  energy of 
in fra-red  rad ia tio n  of A 3 ¡i. o r  m ore th ro u g h  th e  w orst con­
d itions of fog an d  am b ien t illum ina tion  to  d istances con­
siderab ly  >  th e  lim it of v isib ility . Longer rays suffer less 
a tte n u a tio n  in  passing th ro u g h  fog th a n  th e  sho rte r visible or 
nearly  v isible rays. - ■ • A. J . M.

Improved computations on conjugation and hyperconjug 
ation. R. S. M ulliken an d  C. A. R iekc ( / .  Am er. Chem. Soc., 
1941, 63, 1770— 1771).— M athem atical. O bserved h y p e r­
conjugation  sh ifts  in  u ltra -v io le t sp ec tra  have  been calc, by  
a  m ethod  w hich is discussed. W . R . A.

Electronic spectra of polyatomic molecules. H . Sponer 
an d  E. Teller (Rev. M od. Physics, 1941, 13, 75— 170).— A 
com prehensive survey . T h e  th eo ry  .of electronic s ta te s  is 
discussed w ith  reference to  selection rules, v ib ra tio n s an d  th e  
F ranck-C ondon  princip le, coupling  betw een v ib ra tio n  and  
electronic m otion, anh arm o n ic ity  an d  predissociation, ro ta ­
tio n a l s tru c tu re , a n d  iso topic effect. T he th eo ry  is applied 
to  ty p ica l exam ples ; linear mols. (Hg halides, C2N 2, and  
N 20 ) , te trah e d ra l mols. ( 0 s 0 4 an d  I t u 0 4), C H 4 derivatives 
(M el, C H 20 , and  N H ,M e), an d  C ,H 6 and  deriva tives. In 
appendices are tab u la te d  d a ta  a n d  observations for all av a il­
able investiga tions on  th e  gaseous phase since 1936 a n d  a  
com plete b ib liography  of original papers. N . M. B.

Metallic reflexion by compressed crystalline powders. J .  A.
Sanderson (J. Opt. Soc. Am er., 1940, 30, 566— 567).— Pow ­
dered m arble, C aS 04, p las te r of Paris, gypsum , ta lc , K 2C r0 4, 
a n d  AgNOa, w hen pressed in to  p la tes under a  pressure of 
--—40,000 lb. pe r sq. in ., reflect strong ly  in  th e  in fra-red  a t  
AA ch arac te ris tic  of th e ir  functional g roups. I t  is suggested 
th a t  such p la tes could be used  to  investiga te  th e  op tical 
properties of substances no t available in  th e  form  of large 
crystals. A. J .  M

Infra-red absorption and reflexion spectra of KHF2 and 
K DF2. J . A. A. K etelaar ( / .  Chem. Physics, 1941, 9, 775—  
776).—M easurem ents m ade betw een 1 an d  16 ¡i. are in  accord 
w ith  previous resu lts  for p a r t  of th is  range (A., 1940, I, 282). 
I t  is show n, however, th a t  th e  m ax. a t  1222 and 1450 cm .- 1  
in  absorp tion  an d  1238 an d  1400 cm .- 1  in  reflexion are  b o th  
fundam entals, w hilst th e  th ree  o th e r pa irs of bands of decreas­
ing  in te n s ity  a t  <  3500 cm .- 1  a re  com bination  frequencies of 
these w ith  a  frequency of 560— 600 cm .- 1  T he bands above 
th is lim it a re  due to  second harm onics of th e  5099 and  double 
3730 cm .- 1  fundam en ta ls a n d  th e ir  com binations w ith  th e  
560 cm .- 1  frequency. T h e  spectrum  of I iD F j is sim ilar, w ith  
a  sh ift of th e  fu ndam en ta ls to  891 an d  1046 cm .- 1  in  reflexion, 
b u t  th e  560 cm .*1  frequency is unchanged, an d  is therefore 
th e  sym m etrical frequency. As th e  spec tra  of K PIF 2 and  
R b H F j are  a lm ost iden tical, th e  o th er frequencies a re  due 
to  th e  H F 2 group, w hich resonates betw een th e  s tru c tu res 
F H  F  an d  F  H F . J . W . S.

Molecular configurations in rotational isomerism. S. Mizu- 
shim a, Y. M orino, an d  M. T akeda (J. Chem. Physics, 1941, 9, 
826).-—P rio rity  in  suggesting th a t  th e  co-existence of th e  
trans an d  gauche form s of (CHjCl)2 an d  sim ilar mols. accounted
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for th e  no. of depolarised lines in  th e ir  spectra  is claim ed
(cf. Edgell an d  Glockler, A., 1941, I, 242). W . R . A.

Ultra-violet absorption spectra oi organic molecules. II. 
Effect of substituent groups on the absorption of diphenyl.
(Miss) B. W illiam son and AV. H . R odebusli { /. Amer. 
Chon. Soc., 1941, 63, 3018— 3025).— T he effect of ty p e  and 
position  of su b stitu en ts  in  th e  diphenyls on th e  u ltra-v io le t 
spectrum  has been investiga ted  using  F , Cl, Br, 1, O H , OMe, 
C 0 2Me, N H j, and  N 0 2 d isu b stitu tcd  derivatives. W ith  increas­
ing  size of group in  th e  o-positions th e  dep artu re  from  coplanar­
i ty  increases. Good agreem ent betw een possible resonance 
s tru c tu res and  vals. for ex tin c tio n  coeff. and  A of m ax.
abso rp tion  has been ob tained . W . R . A.

Absorption spectrum of diphenylene. (Miss) E . P . Carr, 
(Miss) L. W. P ickett, an d  (Miss) D. Voris (J . Am er. Chem. 
Soc., 1941, 63, 3231— 3232).— D iphenylene in C0H 14 gives 
well-defined bands from  25,000 to  32,000 cm.- !  an d  a  very  
in tense  b an d  w ith  m ax. a t  40,250 cm .- 1  T he spectrum  has 
sim ilarities to  those of C 10H S and  fiuorene. W . R . A.

Ultra-violet absorption spectrum o£ pyrimidine. F . M.
U ber ( / .  Chem. Physics, 1941, 9, 777— 779).— W ave nos. of 
112 absorp tion  bands of pyrim id ine v apour in th e  2700— 
3300 a . region have been m easured an d  are  classified in to  four 
categories according to  in tensity . A ssignm ents of in d i­
v idual bands in to  a no. of series have  been m ade and  all 
p rom inen t series show 'spacings of approx . 1014 cm . - 1 O ther 
characte ris tic  vv a re  613, 669, an d  680 cm .- 1  W . R. A.

Near ultra-violet absorption spectrum of monochlorobenzene.
H. Sponer an d  S. H. W ollm an ( / .  Chem. Physics, 1941, 63, 
816— 825).— T he, abso rp tion  spectrum  of PhCl (sym m etry  
C2r) has been stud ied  in th e  first o rder of a  3-ni. g ra ting  
spectrograph a t  2750—2400 A. T he band system  corre­
sponds w ith  an  electronic tran s itio n  A l -^ -B 1 w ith  th e  tra n s ­
ition  m om ent ly ing on th e  mol. p lane  perpendicu lar to  th e  
C-Cl linking. T he 0,0 ban d  appears strongly. Several p ro ­
gressions involving to ta lly  sym m etrical v ib rations have  been 
found. "  Forb idden  "  bands ap p ear owing to  th e  excitation  
of th e  n o n -to ta lly  sym m etrical v ib ratio n  (e„+ =  606 cm .-1), 
th e  excita tion  of which is responsible for th e  appearance of 
th e  CaH a spectrum . Com parison w ith  th e  spec trum  of solid 
PhCl a t  —259° supports th e  analysis. W . R . A.

Ultra-violet absorption spectra of amino-acids. A. D.
M arenzi and F . V illalonga (Rev. Soc. argent. B iol., 1941 , 17, 
2 3 2 — 2 4 3 ).— 23 N H 2-acids have been exam ined w ith a  Zeiss 
spectrograph an d  a  W  arc. T he a lip h a tic  and th e  cyclic 
acids w ith o u t a  CeH„ ring  show to ta l ab so rp tion  betw een 
2 6 0 0  and  2 0 0 0  A .; those  w ith  C ,H 6 rings have  selective 
absorp tion  bands. I t  is n o t know n where th e  absorp tion  
b y  a lipha tic  acids b e g in s ; position  isom erides have th e  sam e 
absorp tion  spectra . S u b stitu tion  of H  b y  O H  or SH” in th e  
a lipha tic  acids sh ifts th e  absorp tion  in to  th e  v isib le ; th is  
does n o t occur w hen O H  is fixed on  a pyrro lid ine  ring. N H t- 
acids con tain ing  S show' g reater mol. ex tinc tion  th a n  o ther 
a lipha tic  a c id s ; th e  ch aracte ris tic  curve of cystine  is p rob ­
ab ly  due to  d issociation of th e  S’S group. M ax. mol. ex tinc­
tion  is produced by  th e  cyclic N H 2-acids a n d  i t  increases w ith  
increasing mol. w t. J . T . L.

Effects of hydrochloric acid and salts on the absorption of 
light by jS-naphthaquinonesulphonic acid. B. W ingfield and 
S. F . Acree ( / .  Res. N at. B ur. Stand., 1941, 27, 361— 370).—  
T he spectra l abso rp tion  of 3 x  10“1 M -/}-naphthaquinone- 
sulphonic acid  has been m easured in th e  pi'esence of HC1, 
KC1, L i2SO,, CaCl2, an d  A1C13. T here  is a n  increase in  
absorp tion  w ith  sa lt concn. b u t no m arked sh ift in  th e  
absorption  b a n d ; th e  increase in abso rp tion  =  A(molal 
a c tiv ity  of electro ly te)i, where k  varies from  0-144 to  0-353. 
T he resu lts suggest th a t  th e  sp. effects of ions on the  
absorp tion  of ind ica to rs should be tak en  in to  accoun t for 
accu rate  p u  m easurem ents. D. F . R .

Effect of molecular environment on the absorption spectra 
of organic compounds in solution. II. a/9-Unsaturated 
ketones. K . L. E vans and  A. E . Gillam  (J .C .S ., 1941, 815—  
820).— T he abso rp tion  spec tra  of a no. of ajS-unsaturated 
ketones in E tO H  have been determ ined. In th e  m ajo rity  
of cases W oodw ard 's generalisation  (A., 1941, I I ,  197) th a t  
th e  n a tu re  of th e  su b stitu tio n  of th e  chrom ophoric group in  
these com pounds can be pred ic ted  from  th e  location  of th e  
m ain  absorp tion  bands holds sa tisfacto rily . An exception 
is iso thujone. T he effect on th e  abso rp tion  spec tra  of sub-

s titu tin g  sim ple ajS-unsaturated ketones w ith  Me groups has 
been studied . S u b stitu tio n  on th e  /3-C produces, a  larger 
bathochrom ic effect th a n  does su b stitu tio n  on th e  a-C. 
E x am in atio n  of th e  absorp tion  spec tra  of som e ketophen- 
an th ren e  derivatives enables conclusions to  be d raw n con­
cerning th e ir  s tru c tu re  if W oodw ard’s generalisation  is used. 
T he generalisation does n o t ex tend  to  th e  location  of th e  
b an d  due to  th e  CO-group. A. J . M.

Light absorption of cobalt thiocyanate solutions, n. 
Aqueous non-electrolytes as solvents. A. von K iss and  P. 
Csokân (Z. physical. Chem., 1941, A, 188, 27— 40).— The 
ex tinc tion  coeffs. of various solu tions of Co(CNS)2 in  H sO, 
org. liquids, an d  m ix tures of H aO and  org. liqu id  h av e  been 
m easured a t  room  tem p, over th e  A range 2000— 7000 A. T he 
changes in  th e  form of th e  absorption  curve produced by  
add ition  of org. liquid o r of excess of C N S' a re  a ttr ib u te d  to  
th e  form ation of com plex mois. J .  W . S.

Light absorption and constitution of chlorophyll derivatives. 
HI. Absorption of the dihydroxy-compounds. F. P ru ck n er 
(Z. physikal. Chem., 1941, A, 188, 41— 59).— T he absorp tion  
spectra  of d ioxan solu tions of th e  (O H )j-com pounds derived 
from  various po rp h y rin s a re  sh ifted  tow ards lower AA and  
tow ards h igher AA re la tiv e  to  spec tra  of th e  corresponding 
chlorins and  porphyrins, respectively, b u t  are m ost closely 
re la ted  to  th e  spectra  of th e  chlorins. T he abso rp tion  spectra  
of HC1 solutions of these com pounds an d  of d ioxan solutions 
of th e ir  Cu com plexes also in d ica te  th e ir  in te rm ed ia te  position 
betw een chlorins an d  porphyrins. J . W . S.

Method of spectrophotometry for solutions in liquified gases. 
Absorption spectra (in the visible region) of solutions of nitro- 
and azo-compounds in liquid ammonia [and liquid sulphur 
dioxide]. A. I .  Scha ttenste in  an d  E . A. Izra ilev itsch  (Acta  
Physicochim. U .R .S .S ., 1940, 12, 73—98).— A p p ara tu s for 
th e  investiga tion  of absorp tion  spec tra  of solu tions in  liquified 
gases a t  —70° to  70° is described. A bsorption  spec tra  in  the  
visible are  recorded for solu tions in  aq. a lkali, liqu id  N H ,, 
and  liqu id  N H 3 con ta in ing  K N H 2, of a  large no. of indicators, 
a n d  also of one in d ica to r in  liqu id  S 0 2. T h e  resu lts  confirm  
th a t  th e  ac id -base  equilibrium  in  a  so lu tion  depends on  th e  
n a tu re  of th e  solvent, and th a t  S 0 2 is an  acid-like solvent.

F . J . G.
Electron energy levels in biochemistry.— See A., 1942, 

I I I ,  57. 
Spectroscopic determination of association equilibria.—-See 

A., 1942, I, 62.
Quenching of fluorescence in solution. III. Nature of the 

quenching process. G. K. RoIIefson and R. W . S toughton  
(J. Am er. Chem. Soc., 1941, 63, 1517— 1520).—M easurem ents 
of th e  a c tiv ity  of a  fluorescent substance in  th e  presence of a  
quencher ind ica te  th a t  th e  quenching  action  c an n o t be 
a ttr ib u te d  to  com plex form ation  before p h o to ac tiv a tio n . 
T he effect of tem p , and  changes in tj on th e  quench ing  pro­
cess supports th is  idea. T he sim ple resonance tran sfe r th eo ry  
an d  th e  electron tran sfer th eo ry  a re  discussed an d  show n to  
be in ad eq u ate . W . R . A.

Polarisation of fluorescence of simple aromatic hydrocarbons 
in solution. D. C. C hakravarti and  S. C. G anguly  (Trans. 
Faraday Soc., 1941, 37, 562— 506).— Analysis of th e  fluores­
cence of glycerol so lu tions of an th racene , p lienan threne, 
naph thacene , chrysene, an d  perylene, excited  b y  polarised  
lig h t of A 3650, 4047, and 4358 A., shows th a t  th e  po larisa tion  
is p ractica lly  th e  sam e for all th e  fluorescence bands, a n d  is 
in d ependen t of th e  frequency  of th e  in c id en t ligh t. T he 
resu lts of m easurem ents a t  30° and  —79° in d ica te  th a t  th e  
po larisa tion  in  solutions of infin itely  h igh viscosity , in w hich 
th e  mois, w ould be no n -ro ta tin g  b u t  random ly  orien ted , 
m u st b e ~ 5 0 % . I t  is inferred  th a t  in th e  substances stud ied  
th e  mol. fluorescence is due e ith e r to  a  single lin ea r oscillator 
o r to  a  se t of linear oscillators ra d ia tin g  independently .

F. L . U.
Reversible photochemical processes in rigid media. Phos­

phorescent state. G. N . Lewis, D. Lipkin, an d  T. T . Magel 
( / .  Am er. Chem. Soc., 1941, 63, 3005— 3018).— The phos­
phorescence when a  dye is illum inated  in a  hom ogeneous, 
rigid so lvent has been exam ined th eo re tically  an d  experi­
m entally . W ith  fluorescein in  boric acid glass, a  ty p ica l 
phosphor, tw o emission bands a re  found w hich  a re  associated  
w ith  tw o different unim ol. processes (a an d  /3) b y  w hich th e  
phosphorescent s ta te  m ay  re tu rn  to  th e  norm al s ta te . T he
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a-process obeys th e  A rrhenius equation  an d  th e  h e a t of 
activation  is 8 ± I  kg.-cal. T he ra te  of th e  /3-process has 
been investiga ted  dow n to  20° K. T he /3-process can n o t be 
unequivocab ly  explained by  suggested m echanism s. W ith  
in tense illum ination  th e  phosphorescence approaches a  m ax. 
a n d  a new  abso rp tion  spectrum , belonging to  th e  phos­
phorescent s ta te , appears. T he dye m ol. does n o t tu rn  
apprec iab ly  in  th e  glass. A new k ind  of dichroism  has been 
recognised from  w hich th e  degree of o rien ta tion  in  the  phos­
phorescent and  norm al s ta te s  has been calc. W . R . A.

Raman effect in seventeen optical glasses. R . N orris (Proc. 
In d ia n  Acad. Sci., 1941, 14, A, 178—-186).— The Je n a  glasses 
exam ined all show ed a  con tinuum  following th e  exciting  line. 
T he con tinuum  is a  genuine R am an  effect, no t due to  fluores­
cence. D a ta  are  recorded for a  no. of broad, diffuse bands 
in  each glass exam ined. L . J .  J .

Infra-red and Raman spectra of polyatomic molecules. 
XV. Diborane. F. S ti t t  ( / .  Chem. Physics, 1941, 9, 780—
780).—T he in fra-red  spectrum  of B 2H„ from  400 to  4000 cm .- 1  
shows m uch absorp tion , an d  fu rth e r w ork will be required  
before a  com plete analysis can be m ade. On th e  assum ption  
th a t  B 2H 0 has th e  sam e s tru c tu re  as C2H 6 tw o ten ta tiv e  
analyses, b o th  in  accord w ith  Cp d a ta  from  100° to  300° K., 
have been proposed. One of these requires a  sing let elec­
tro n ic  s ta te  412 cm .- 1  above th e  ground  s ta te  a n d  a  p o ten tia l 
barrie r w ith in  th e  mol. of ~ 1 5 ,0 0 0  g.-cal. pe r mol., w hilst 
th e  o th e r postu lates an  electronic s ta te  <1600  cm . - 1 above 
th e  g round s ta te  and  a  po ten tia l b a rrie r of <-—5000 g.-cal. pe r 
m ol. W . R . A.

Raman spectra of acetylenes. V. Alkylacetylenes. M. J.
M urray and F. F . Cleveland (J. Am er. Chem. Soc., 1941, 63, 
1718— 1721).— R am an  displacem ents, estim ated  intensities, 
and  depolarisation  factors are given for 6 a lkylacetylenes, b u t 
on ly  vv an d  in ten sitie s for A9-octadecinene. W . R . A.

Raman spectra of halogenated ethylenes. E . N. Prilesliaeva, 
J . K . Sirkin, and  M. V. V olkenstein (Acta Physicochim. 
U .R .S .S ., 1940, 12. 176— ISO).—T h e  R am an  spectrum  of 
C8C14 in  CC1, an d  C„H9 solutions is recorded, an d  com pared 
w ith  published d a ta  for o th er halogen derivatives of C2H ,. 
A progressive decrease in  th e  C'.C frequency on halogenation  
is a ttr ib u te d  to  resonance w ith  singly-bonded struc tu res.

F . J . G.
Raman effect. CXV. Rotation isomerism. VUI. Vinyl, 

acetyl, wopropenyl, and allyl derivatives. L. K ahovec and 
K. W. F. K ohlrausch (Z. physikal. Chem., 1940, B, 46, 165— 
180).— T he R am an  spec tra  of C H IC H I, A cl, and  CH,:CMeI, 
and  additional m easurem ents on CH,!CMe2, AcCl, AcBr, 
C H t’CMeCl, an d  CH,:CM eBr, a re  recorded. These d a ta  a re  
com pared w ith  recorded d a ta  for o th er v iny l, Ac, isopropenyl, 
and allyl derivatives, an d  th e  spec tra  analysed. T h e  results 
ind ica te  th e  co-existence of a t  least tw o stereoisom erides in 
liquid allyl derivatives. F . J .  G.

Raman effect. CXVI. New crystal powder apparatus.
A. W . R eitz  (Z. physikal. Chem., 1940, B, 46, 181— 193).—  
A p p ara tu s (of w hich th e  principle has been no ted  : A., 1937, 
I, 345) fo r determ in ing  R am an spec tra  of solid substances is 
described in  deta il. R esults for p-O H -C 6Hj-CHO, pyram - 
idone, an tip y rin e , C6C1,, and  C,M e, a re  recorded a n d  dis­
cussed. F . J .  G.

Raman spectra evidence for hindrance of resonance by 
o-substitution. R . H . Saunders, M. J . M urray, and  F. F . 
Cleveland (J. Am er. Chem. Soc., 1941, 63, 3121— 3123).— 
R am an  shifts for the-CO in  RCOMe, RCHO, RCOC1, R C 0 2Me, 
an d  R N O j are  determ ined  for R  =  Ph , CH 2Ph, o-tolyl 
(except o-CeH 4Me-COMe), and  m esityl, an d  for du ry l Me 
ketone. Com parison of th e  series P h  an d  C H 2P h  shows 
th a t  conjugation  of th e  CO an d  P h  causes th e  frequency to  
decrease b y  20— 30 cm .- 1  T h is ind ica tes a  decrease in  th e  
am o u n ts of resonating  quinonoid form s presen t, due to  co­
p lanarity ' of th e  P h  nucleus and th e  COX. o-Me lessens th is  
decrease in  th e  frequency, m esityl m ore so th an  o -to ly l; th is  
is due to  steric  h indrance  p reven ting  co p lanarity  an d  th u s  
stabilising  th e  resonating  quinonoid form s. How ever, th e  
sm aller CHO group is unaffected  by  steric  h indrance an d  th e  
decrease in frequency w ith  m esitaldehyde is as g reat as w ith  
PhC H O . I t  is concluded th a t  R am an  spec tra  are  of service 
in de tecting  steric  h indrance. R . S. C.

Measurement of the radiation of hot flame gases with the 
photo-cell.— See A., 1942, I, 73.

Photo-electric cells for the visible spectral range.— Sec A., 
1942, I, 74.

Relation between temperature radiation of white oxides and 
the photo-eSect at sensitised metal surfaces. F. Skaupy 
(Kolloid-Z., 1941, 94, 65).— From  th e  linear relationship  
betw een th e  tem p, rad ia tio n  of w hite  oxides (A120 3, ZrO.) 
an d  tem p , for specim ens of different partic le  size i t  appears 
th a t  th e  tem p, corresponding w ith  zero em ission is th e  lower 
th e  sm aller is th e  size. F u rth e r, th e  emission for a  given 
tem p , exh ib its an  upper lim it of w ave-length w hich increases 
w ith  decrease of grain  size. I t  is considered th a t  th e  sim i­
la rity  betw een th is  behav iour an d  th e  photo-effect a t  m etal 
surfaces ind icates th a t  th e  p rim ary  process in th e  la t te r  
effect is ligh t absorp tion . F . L. U.

Conductivity and hardness of manganese-copper alloys.—
See A., 1942, I, 53.

High-frequency energy losses in solutions containing macro­
molecules.— See A., 1942, I , 58. 

Validity of the principle of superposition in solid dielectrics.
H . Silva and  B. Gross (Physical Rev., 1941, [ii], 60, (584—■ 
687).— A.c. m easurem ents in  carn au b a  w ax in th e  frequency 
range 20— 20 X 10“ cycles pe r sec. are reported  and resu lts are 
corre lated  in te rm s of th e  principle of superposition .

N . M. B.
Dic.vc/opentadiene : preparation from the monomeride ; di­

electric constants of dimeride at several temperatures.— See A.,
1942, I I ,  83.

Constancy of the valency angles of the carbon tetrahedron. 
Dipole moments of stereoisomeric j3y-dichloro-AMmtenes.
G. P. Michailov and  D. V. T ischtschenko (Acta Physicochim. 
U .R .S .S ., 1940, 12, 129— 138).— T he dipole m om ents of th e  
lower- and  higher-boiling isom erides of /3y-dichloro-A0-butene 
are  0’00 a n d  2-41 D ., respectively, confirm ing th a t  th e  la tte r  
is th e  cis isom eride. T he val. 2-41 D. is in  agreem ent w ith  
th a t  calc, on th e  assum ption  th a t  th ere  is no deform ation of 
th e  valency angle. R ecorded d a ta  a re  com pared to  show  
th a t  in  arom atic  an d  ethy len ic  deriva tives th e  higher-boiling 
isom eride has th e  g reater dipole m om ent. F . J. G.

Dispersion of silicate glasses as a function of composition.
M. L. H uggins (J. Opt. Soc. Am er., 1940, 30, 514— 518).—  
T he dispersion of silicate glasses in th e  visible range can  be 
calc, from  th e ir  com positions a n d  d  by  th e  use of a  sm all 
no. of consts. ch aracte ris tic  of each elem ent. In  cases where 
th e  best d a ta  a re  availab le  th e  average d iscrepancy betw een 
experim ental an d  calc. vals. of nF — n c i s ~ 5 — 8  X 10~5.

A. J . M.
Brewsterian angle and refractive indices. A. H . P fu n d  (J. 

Opt. Soc. Am er., 1941, 31, 679— 682).— A m ethod  of d e te r­
m ination  of re fractive  index (n) by m easurem ents of th e  
B rew sterian angle is described. R eliable n  vals. can  be 
de term ined  for black m ateria ls such as an th ra c ite  coal an d  
am orphous Se. Surface films m u st be e lim inated  to  ob ta in  
reliable results. L. J .  J .

Partition functions of molecules with internal torsions. I. 
Single asymmetric top attached to rigid framework. (Miss) D. 
P rice  (J. Chem. Physics, 1941, 9 , 807— 815).— M athem atical. 
An extension of th e  m ethod  used b y  Crawford for "  pseudo- 
rigid "  mols. (A., 1941, I, 198) to  th e  case involving mols. 
contain ing  an  asym m etric  to p . F rom  th e  exac t classical 
k inetic  energy for a  rig id  fram ew ork w ith  asym m etric  tops 
a  quan tum -m echanical o p erato r is derived for th e  case of 
one to p  w ith  sm all m om ent of in e rtia  an d  sm all asym m etry . 
F rom  th is  o p era to r th e  energy m atrix  of th e  mol. is ob tained, 
an d  hence th e  p a rtitio n  function  fo r tran s la tio n  an d  over-all 
an d  in te rn a l ro ta tions, correct to  second order. W . R . A.

Deduction of the concept “  liquid with fixed structure ”  
from a consideration of the expansion of thermodynamic 
functions of state for normal and highly-polymerised liquids.
K. U eberre iter (Z. physika l. Chem., 1940, B, 46, 157— 164).—  
T h e  en tro p y  of a  m onom eric liquid  m ay  be w ritten  S  =  S y  •+- 
S t  +  Spo, w here S y  refers to  in tram ol. v ib rations, S t  to  
th erm al ag ita tio n , a n d  Spo to  position a n d  o rien ta tio n  of th e  
mols. Spo possesses a  re laxation  tim e, and  if  th is  becom es 
large th e  liqu id  is "  congealed.”  T h e  finite vals. of S a t  
0° K . for supercooled liqu ids a re  Spo. F o r a  h ighly  p o ly ­
m erised liqu id  Spo a n d  S t  m ay  each be subdiv ided  in to  tw o 
term s, referring  to  th e  ind iv idual chain-m em bers a n d  to  the  
chain as a  whole. If  th e  degree of polym erisation  is sufficiently
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great, th e  last term s m ay be neglected, so th a t  S  =  Sv +  
(St)micro +  (Si'o)micro- T he polym eride m ay  th u s  be regarded 
as analogous to  th e  m onom eric liquid, b u t w ith  th e  degree of 
m obility  of th e  mols. a rb itra rily  lim ited  : "  liqu id  w ith  fixed 
s tru c tu re ,” an d  th e  fac t th a t  i t  congeals a t  h igher tem p., 
follow. Since th e  end m em bers of a  chain  hav e  g reater 
m obility  th a n  those in th e  m iddle, increase of chain-length  
leads to  decrease of to ta l m obility  an d  rise of tem p, of con­
gelation, b u t  th is  tends tow ards a  lim it. T h e  change of 
expansion coeff. on congelation is also due to  th e  fixation of 
m agnitudes d ep enden t on o rien ta tio n  an d  position.

F . T. G.
Diamagnetic susceptibility of methane. C. A. Coulson 

(Proc■ Physical Soc., 1942, 54, 51— 54).— M athem atical. Cal­
cu la tions based on the. m ol.-orbital an d  e lectron-pair approx. 
w ave functions are  com pared w ith  th e  self-consistent-field 
v a l. (cf. B uckingham , A., 1941, I, 400), and  show th a t  in  th e  
la t te r  an  erro r of ~ 2 5 %  is due to  th e  p re lim in ary  averaging 
of th e  positive  charges on th e  four p ro tons. T he new  vals. 
agree am ong them selves, b u t a re  th e  experim ental v a l.;  
reasons are  discussed. N . M. B.

Magnetic moments at high frequencies. L . P ag e  (Physical 
Rev., 1941, [ii], 60, G75— 684).— M athem atical. T he m agnetic 
m om ents of conducting  perm eable spheres an d  cylinders in 
an  oscillating  m agnetic  field a re  calc, as functions of th e  
conductiv ity , perm eability , rad ius of cross-section, a n d  A. 
T h e  electric m om ent of a  conducting  sphere in  an  oscillating 
electric field is also ob ta ined . R esu lts a re  applied  to  th e  
d e te rm ination  of th e  effect of p a rtic le  size on th e  effective 
perm eab ility  of m agnetic  pow ders. N . M. B.

Electrostatic component of the force of sliding friction.
R. Schnurm ann and  E . W arlow -D avies (Proc. Physical Soc., 
1942, 54, 14— 27 ; cf. A., 1941, I, 367, 370).— An experim ental 
s tu d y  of je rk y  m otion  due to  re laxation  oscillation. I t  is 
suggested th a t,  ow ing to  co n tac t electrification, th e  electro­
s ta tic  com ponent of th e  force of sliding friction  assum es 
appreciable p roportions when th e  boundary  layer has d i­
electric p ro p erties ; th u s  cycles of slow charging and  rap id  
d ischarging occur, an d  cause re la tive  m otion  to  proceed by  
cycles of slow sliding and  rap id  slipping w hen th e  average 
velocity, determ ined  by th e  ra te  of propulsion of one friction 
elem ent, is <  th e  velocity  fo r w hich th e  frictional force is a  
m in. N . M. B.

Laws of deformation of real materials, n .  Deformation 
of highly polymerised materials. V. A. K arg in  an d  G. L. 
Slonimski (A d a  Physicochim. U .R .S .S ., 1940, 12, 931—  
945).— T he basic principles of B oltzm ann  and  V o lte rra ’s 
theo ry  of deform ation have  been app lied  to  th e  physical 
changes w hich occur du ring  deform ation of h ighly  poly­
m erised m ateria ls. (Cf. A., 1942, I, 90.) C. R . H .

Calculation of the binding energy by the method of ortho- 
gonalisation. M. F . M am otenko (Acta Physicochim. U .R .S .S ., 
1940, 12, 940— 947).— T he exchange in tegrals an d  th e  b inding 
energy of tw o like a tom s w ith  on ly  one electron apiece o u t­
side th e  com pleted shells can  be calc, from  th e  in teg rals of 
non-orthogonalisation  a n d  th e  Coulomb in tegrals. T he calc, 
b ind ing  energies of H 2 a n d  Li2 are  72 an d  27 kg.-cal. p e r  mol., 
respectively. C. R . H .

Surface tension and molecular dimensions. A. E . R idler 
and J. H . Sm ith  (Nature, 1941, 148, 560— 507).— E q u atio n s 
a re  p resen ted  show ing th a t  mols. of long-chain com pounds 
ten d  to  s tan d  erect in  th e ir  own liqu id  surfaces ju s t  as th ey  
do on substra tes  such as H tO. p is in d ependen t of chainw ise 
association  in  th e  surface layer. D a ta  for M eOH, E tO H , 
P r’ O H , B u°O H , «-octy l an d  m yricyl alcohols a re  g iv e n ; 
d y /d T  is approx . th e  sam e for each alcohol, in d ica tin g  th a t  
th e  m ol. basal a rea  is approx . equal for all th e  m em bers of 
th e  series. L . S. 1'.

Whirling arm lor producing small differences of pressure, 
its calibration by aid of a smoke manometer, and its application 
to measurements of surface tension.— See A., 1942, I, 75.

III.— CRYSTAL STRUCTURE.
High-intensity X-ray monochromator.— See A., 1942, I, 74. 
Quantum theory of X-ray reflexion, (a) Basic ideas. 

(6 ) Mathematical formulation. (Sir) C. V. R am an , (c) 
Experimental confirmation. (Sir C. V. R am an  and  P.

C 2  (A .,  I . )

N ilak an tan  (Proc. Ind ia n  Acad. Sci., 1941, 14, A, 317— 331, 
332— 355, 350— 370).— A detailed  accoun t of w ork a lread v  
no ted  (A., 1941, I, 402). W . R . A.

Quantum-theoretical explanation of the appearance of for­
bidden X-ray reflexions in diamond. P. R . P ish a ro ty  (Proc. 
Ind ian  Acad. Sci., 1941, 14, A, 377— 38G).— S tru c tu re  am pli­
tudes of th e  dynam ic stra tifica tions excited  in  th e  c ry s ta l 
la ttic e  of d iam ond when m onochrom atic X -rad ia tio n  passes 
th ro u g h  a  th in  crysta l have  been calc, on th e  assum ption  
th a t  th e  incid en t X -rays im p a rt to  each degree of freedom  
corresponding w ith  an  infra-red  oscillation of th e  la ttic e  an  
energy of hv*, where v* is th e  frequency of oscillation. Some 
planes w hich have zero s tru c tu re  am plitude  for th e  classical 
B ragg reflexions have  finite dynam ic s tru c tu re  am plitudes for 
th e  R am an  or q u an tu m  reflexions. T h is  accounts for th e  
appearance  of th e  so-called "  fo rbidden ”  reflexions in  
d iam ond. W . R . A.

Absolute intensity of the Raman X-ray reflexions in diamond.
P . R . P ish a ro ty  (Proc. In d ia n  Acad. Sci., 1941, 14, A, 434—  
438).— L attice  p lanes of d iam ond w hich a re  "  allowed ” and 
"  forbidden ’’ fo r th e  R am an  reflexions b y  th e  la ttic e  oscil­
la tion  of 1332 cm .- 1  have been w orked ou t. T h e  in tensities 
of th e  q u an tu m  reflexions from  th e  ( 1 1 1 ) p lanes an d  of th e  
incid en t m onochrom atised X -rad ia tio n  a t  various se ttings 
a re  com pared. W . R . A.

Multiple spots and streamers exhibited by the (111) dynamic 
reflexions in diamond. P . R . P ish a ro ty  and  R. V. Subrah- 
m an ian  (Proc. Ind ia n  Acad. Sci., 1941, 14, A, 439— 444).—  
T he th ree  sets of phase  waves of th e  la ttic e  oscillations in  
d iam ond give rise  to  th ree  R am an reflexions from  th e  (111) 
planes, tw o  of w hich ap p ear a s  stream ers if th e  angle o f 
incidence, 0, <  th e  B ragg angle 8„ and  as spots w hen 0 >  0S . 
T h e  in ten sity  and  o rien ta tio n  of these reflexions when th e  
p lane of incidence of th e  classical reflexion is paralle l o r  
inclined to  a  (110) sy m m etry  p lane  a re  discussed. All 
oscillations of phase  w ave-lengths of < 1 0 0 0  la ttic e  spacings 
a re  coherent, w hilst those  w ith  AA — 100 la ttic e  spacings a re  
incoheren t. W . R . A.

Quantum reflexion and the quantum scattering of X-rays in  
rock-salt. C. S. V enkatesw aran  (Proc. In d ia n  Acad. Sci., 
1941, 14, A, 395— 401).— T he diffuse m ax. in  th e  L au e  
p a tte rn s  of rock-salt a re  due  m ain ly  to  q u a n tu m  o r R am an 
reflexions of th e  X -ray s w hich excite  m onochrom atic  o r 
in fra-red  v ib rations in  th e  c ry sta l la ttice . W . R . A.

Lattice spectrum and the Raman X-ray reflexions by rock- 
salt. C. S. V enkatesw aran (Proc. In d ia n  Acad. Sci., 1941, 
14, A, 426— 433).— L attice  v ib ra tio n s of rock -salt an d  th e
in tensities of th e  first a n d  second orders of th e  R am an  X -ray  
reflexions from  th e  ( 1 1 1 ), ( 1 0 0 ), a n d  ( 1 1 0 ) p lanes have  been 
calc, for th e  th ree  p rincipal m odes of v ib ra tio n . T he in te n ­
sities of th e  (2 2 2 ), (200), a n d  (220) R am an  reflexions a re  cc 
those of th e ir  corresponding B ragg reflexions. T he in ten s ity  
of th e  (111) R am an  reflexion is only 1/40 of th a t  due to  
(222), w hereas th e  ra tio  of th e  corresponding B ragg reflexions 
is 9/33. \V. R . A.

X-Ray reflexions of the second kind in metallic crystals.
B. D ayal (Proc. In d ia n  Acad. Sci., 1941, 14, A, 421—425).—  
T he strong  R am an  reflexions from  various la ttic e  p lanes of 
A1 are rep o rted  a n d  discussed. T h e  angle betw een th e  
c rysta llog raph ic  p lanes a n d  th e  phase  w aves is ■—90°.

W . R . A .
Quantum reflexion of X-rays in calcite. P . N ilak a n tan  

and  P . G. N. N ay ar (Proc. In d ia n  Acad. Sci., 1941, 14, A. 
450— 458).— N um erous p lanes in  calcite  ex h ib it q u a n tu m  
reflexions a n d  th e  dynam ic  spacings do n o t v a ry  m uch w ith  
th e  se ttin g  of th e  c rysta l. T he sharpness of th e  reflexions, 
th e ir  in tensities, and  th e  influence of tem p, have  been in v es­
tig a ted  an d  in te rp re te d  by  th e  q u an tu m  th eo ry  of X -ra y  
reflexion. v W . R . A.

Low-temperature studies of the Raman X-ray reflexions in  
crystals. C. S. V enkatesw aran  (Proc. In d ia n  Acad. Sci., 
1941, 14, A, 387— 394).—-R am an reflexions of X -ray s by  
carborundum  (I), NaCl, N aN O ?, a n d  p e n ta e ry th rito l (II) 
have  been de term ined  a t  liqu id  a ir  tem p , a n d  th e ir  in tensities 
a re  com pared w ith  those  a t  room  tem p . F rom  th e  re la tive  
in ten sitie s a t  various tem p , th e  in fra-red  v ac tiv e  in  th e  
p a rticu la r reflexion has been ascertained  and  is ~ 8 0 0  cm .- 1  
for (I), 100 for NaCl, 200 for N a N 0 3, an d  < 1 0 0  fo r (II), in  
agreem ent w ith  a  low frequency  observed in  th e  R am an  o r
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infra-red  spectrum  of th e  c rysta l. T h is X -ray  effect, th ere ­
fore, provides a  m eans of ev a luating  in fra-red  w  of crystals.

W . R . A.
Raman X-ray reflexions in organic crystals. I. Naphthal­

ene. II. Benzophenone. m .  Hexamethylenetetramine. C. S.
V enkatesw aran. IV. Benzil. R. V. Subrahm an ian  (Proc. 
In d ia n  Acad. Sci., 1941, 14, A, 402— 408, 409— 414, 415—420, 
446— 449).— I. R am an reflexions from  001, O il, 110, 111, 20 l, 
200, 202, 120, 211, 222, an d  222 p lanes' of a  c ry sta l of Cl0H 8 
have been m easured  an d  th e  resu lts  a re  explained in  re la tion  
to  th e  crysta l s tru c tu re  a n d  la ttice  v ib ra tio n s of C 10H , by 
th e  q u an tu m  theory  of X -ray  reflexion in  crystals (see above).

I I .  S im ilar m easurem ents on C O Ph. a re  recorded.
I I I .  Reflexions from  th e  (110), (200), (211), a n d  (111) 

p lanes of (CH 2) 6N 4 have  been m easured  and  are  discussed.
IV . T he th ree  a lte rn a te  p lanes of th e  form  (2201) in  benzil 

give in tense  R am an  reflexions when X -rad ia tio n  falls along 
th e  trigonal axis or transverse  to  i t .  T he th ree  benzil mols. 
in  th e  u n it  cell lie in  equiv. positions along th e  three-fo ld  
screw  ax is w ith  an  inclination  of 14° of th e  a ro m atic  planes. 
T h is  deduced inclination  agrees well w ith  th e  val. deduced 
from  d iam agnetic  susceptib ilities of th e  c rysta l. W . R . A.

X-Ray study ol ternary solid solutions of magnesium and 
silicon in aluminium. X-Ray study of ageing o l alum inium - 
m agnesium -silicon alloys.— See A., 1942, I ,  53.

Crystal structure of the carbamide-hydrogen peroxide addi­
tive compound, C0(N E,)2,H 20 2. C. S. Lu, E . W . H ughes, and 
P . A. G igu ire  (J. Am er. Chem. Soc., 1941, 63, 1507— 1613).—  
T h e  space-group is D]£— Pnca  a n d  th e re  a re  4 mols. pe r u n it  
cell of o0 6 -8 6 , b0 4-83, c0 12-92 a . T h e  CO (N H 2)2 mols. 
re ta in  th e ir  configuration a n d  H 40 2 mols. have  th e  configur­
a tio n  proposed b y  P enney  an d  S u therland  (A., 1934, 1158) 
w ith  th e  tw o OH  link ings in  p lanes m aking  a  d ihedral angle 
o f ~ 1 0 6 ° . T he O— O distance  is l-4 6 ± 0 -0 3  a . an d  th e  p ack ­
in g  of mols. is effected by  H  bonds. W . R . A.

Crystal structure of melamine. E . W . H ughes ( / .  Am er. 
Chem. Soc., 1941, 63, 1737— 1752).— M elam ine (I) has a  
m onoclinic u n it w ith  a 10-54, b 7-45, c 7-25 A., /! 112° 2', 
space-group P 2 1la, 4 mols. pe r cell. L ocations of a tom s have 
been w orked ou t an d  suggest resonance h y b rid  m ols., th e  
p ack ing  of w hich is effected by  H  bonds. T he em pirical 
resonance energies of (I) an d  o th er cyanuric  deriva tives have 
been calc, an d  com pared w ith  those  calc, b y  q u an tu m  
m echanics. T he hem ihydrated  m onohydrochloride of (I) 
is o rthorhom bic  w ith  a 16-75, b 12-29, c 6-93 A., space-group 
Cmcm, Cmc, o r C2cm. W . R . A.

Electron diffraction observations of the surface reaction of 
hydrogen selenide on zinc oxide.— See A., 1942, I, 70. 

Limits of the Kossel-Stranski theory of crystal growth.
\V. K leber (Kolloid-Z., 1941, 94, 39—42).— Criticism  of a 
p ap er by  B a la rev  (K ollo id-B eih ., 1940, 52, 45). F . L . U.

Anisotropy of the electronic work function of metals. R.
Sm oluchow ski (Physical Rev., 1941, [ii], 60, 661— 674).—  
M athem atical. A vailable exp lanations of th e  experim entally  
d e term ined  difference of th e  w ork function  for different faces 
o f a  c rysta l a re  show n to  be unsa tisfac to ry . T h e  W ig n er- 
B ardeen theo ry  is developed (cf. A., 1935, 1050). According 
to  th is  th eo ry  th e  work function  is a  sum  of a  vol. co n tribu tion  
and  one due to  a  double lay er on th e  surface of th e  m etal. 
T h e  origin of th e  la t te r  is described a n d  general formulae for 
th e  double layers are  derived a n d  discussed m ore fu lly  for a  
sim ple cubic an d  a  body-cen tred  cubic la ttice . T h e  m in. 
p roblem  of th e  surface energy is solved fo r four faces of a  
body-cen tred  c ry sta l and resu lts are applied  to  th e  case of 
W . T h e  differences of w ork function  of th e  respective faces 
a re  in  sa tisfac to ry  agreem ent w ith  experim ent. Calc, surface 
energies agree w ith  th e  observed s ta b ility  of certa in  crysta l 
faces. N .M . B.

Magnetisation of single crystals of iron and of iron-nickel 
alloys in very weak fields. Y. Shim izu J . In st. M etals Japan, 
1941, 5, 176— 188; Japan  N ickel Rev., 1941, 9, 211— 219).—  
T he in itia l m agnetic  susceptib ilities of single F e  crysta ls as 
d e te rm in ed  by  th e  m ethod  of dem agnetisa tion  b y  heating  
a re  3— 4 tim es th e  vals. o b tained  b y  dem agnetisa tion  by  
a lte rn a tin g  fields. The difference, w hich  is a ttr ib u te d  to  th e  
a g ita tin g  effect of m ag netostric tion  due to  th e  a lte rn a te  
fields, differs w ith  th e  o rien tatio n  of th e  crysta l and  decreases 
w ith  rise of tem p ., van ish ing  a t  th e  c rit. tem p . F o r F e -N i 
a lloys (18-5% Fe), of zero m agnetostric tion , th e  in itia l

suscep tib ility  is a lm ost indep en d en t of tem p , a n d  a lte rn a tin g  
fields have  no effect on i t .  J .  W . S.

Mechanical properties of solids. E. N . da  C. A ndrade 
(Nature, 1941, 148, 520— 525).— A lecture. L. S. T.

AE  effect of iron, nickel, and cobalt. M. Y am am oto  (J. 
Inst. M etals Ja pan , 1941, 5, 167— 174; Ja p a n  N ickel Rev.,
1941, 9, 206— 210; cf. B „  1938, 1426).— T he change of 
Y oung’s m odulus w ith  m agnetisa tion  (AjE effect) of annealed 
specim ens of e lectro ly tic  Fe, Ni, a n d  Co a n d  of decarburised  
0 1 %  C steel has been m easured a t  0— 900 oersteds. T he 
m odulus is increased  in  each case to  a  sa tu ra tio n  va l. b u t 
Fe  a n d  N i show a secondary  increase in  th e  field range below 
sa tu ra tio n , w hilst th e  m odulus of Co shows a  m ax. an d  a  
m in. in  th e  low m agnetisation  range. T he resu lts for the  
steel are  in  accord w ith  th e  view  th a t  th e  effect decreases 
w ith  increasing  C con ten t, w hilst th e  resu lts  for b o th  Fe 
an d  N i are  in  accord  w ith  cu rre n t theories. J. W . S.

IV.— PHYSICAL PROPERTIES OF PURE 
SUBSTANCES.

Electric and magnetic dimensions. G. D . Y arnold  (Proc. 
Physical Soc., 1942, 54, 46— 50; cf. Brown, A., 1941, I, 318; 
D uncanson, ibid .).— T he d istinc tion  betw een th e  consts. 
hav in g  dim ensions in  th e  eq uation  for an  inverse-square law 
of force and  th e  dim ensionless consts. d ielectric  const. I i  and  
m agnetic  p e rm eab ility  ¡i is discussed. F rom  th e  definitions 
given for K  an d  ¡i th e  usual eq uations for th e  inverse-square 
law s of force are  read ily  derived. N . M. B.

Magnetic behaviour of catalase.— See A., 1942, I I I ,  171. 
Dispersion by supersonics.— See A., 1 9 4 2 ,1, 56. 
Homologous series of a-substituted aliphatic acids.— See A.,

1942, I I ,  74.
Heat content of silica, wollastonite, and thorium dioxide 

above 25°.— See A., 1942, I ,  116. 
Freezings and compressions to 50,000 kg. per sq. cm.

P . W . B ridgm an (J. Chem. Physics, 1941, 9, 794— 797).— T he 
v a ria tio n  in  m elting  tem p , w ith  pressure  u p  to  50,000 kg. 
p e r sq. cm ., th e  change in  vol. on freezing, in  term s of th e  
vol. of th e  liqu id  a t  a tm . pressure  an d  room  tem p , as a  
func tion  of pressure on th e  m elting  curve, an d  th e  la te n t 
h e a t of m elting  aga in st pressure along th e  m elting  curve 
have  been in v estiga ted  for H 20 ,  B u“OH, E tO H , CH,C1„ 
PhCl, CHC13, CS2, P r“Br, a n d  E tB r. In  lower pressure 
ranges th e  en tro p y  difference betw een liqu id  an d  solid 
decreases, b u t  for five of th e  n ine substances stud ied  it  
increases along th e  curve. In  th is  p ressure  range, also, sub ­
cooling of th e  liqu id  occurs a n d  g rea t sluggishness of g row th 
of crystals, some substances n o t c rystallising  a t  all. No 
cases of superheating , i.e., re ta rd ed  liquefaction , w ere en­
countered . C om pressibility  of th e  solid phase is alw ays 
<  th a t  of th e  liqu id  a t  th e  sam e pressure, b u t  b y  > 2 5 % . 
Differences betw een th e  vols. of solid an d  liqu id  d im inish  w ith  
rising  tem p ., as do abs. vols., b u t  th e  in te rn a l energies ap p ear 
to  increase. W . R . A.

Latent heats of vaporisation. H . P . M eissner (In d . Eng. 
Chem., 1941, 33, 1440— 1443).— T heoretical. T he Clapeyron 
equation  can  be rew ritten  as d log„p0/d ( l/7 '0) =  — ¡iL)
from  w hich AH  can be evalu a ted  solely from  d a ta  for v .p . 
a n d  c rit. tem p , an d  pressure. A ssum ing th a t  v .p . d a ta  for 
p u re  substances conform  rig id ly  to  log, p^ — — A  / T 0 -f- B , th e  
form er eq uation  can  be in teg ra ted  to  give In  p„ — 
[AH tR T c( ^  — nz)][l — IT r,]. A g raphical so lu tion  of th is  
equation  is p resen ted  enab ling  vals. of A f/j l \  to  be ob tained  
w ith  m ax. a n d  average errors of ± 9 %  an d  ± 5 % , respectively. 
(Tc — c rit. tem p ., 7 '0 =  sa tu ra tio n  tem p , a t  pressure  p 0, 
T„  =  T 0/ r e, p r, =  reduced v .p ., AH  — mol. h e a t of vap o r­
isa tion , ¡i, =  p avt jR T a, a n d  — p„vL[R T 0, where v„ and  vL 
a re  m ol. vol. of sa tu ra te d  v ap o u r a n d  liqu id  respectively. 
A  an d  B  a re  consts.) C. R . H .

Thermal properties of crystalline and glassy boron trioxide.
J .  C. S ou thard  (J. A m er. Chem. Soc., 1941, 63, 3147— 3160).—  
T he vals. of H  for tem p . >  298° K. hav e  been de term ined  for 
c ryst. B 20 3 (up to  m .p.) an d  for glassy B 20 3 (to 1777° K.). 
T h e  h e a t an d  free energy of th o  reac tion  B 2Oa (cryst.) ->  
B (O j (glass) are, respectively, 4 3 6 0 + 2 0  a n d  2600 g.-cal. per 
g. form ula w t. a t  298-1° k . T he calc, en tro p y  of B ,0 3 glass
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a t  29 8 -1 ° K. is  1 8 - 9 ± 0 - 3  g .-c a l .  p e r  d e g re e  p e r  g . f o r m u la  w t .  
A n e q u a t io n  h a s  b e e n  d e r iv e d  fo r  t h e  f r e e  e n e r g y  o f  f o r m a t io n  
o f  l iq u id  B 20 3 a t  >  1000° K. (Cf. A., 1942 , I, 116.)

W . R . A.
Thermal expansion studies of boric oxide glass and of 

crystalline boric oxide. J . J . Donoghue an d  D. H u b b ard  (J. 
Res. N at. B ur. Stand., 1941, 27, 371— 379).— Interferom etric  
m easurem ents of th e  expansion of cryst. B 20 3 an d  B 20 3 glass 
gave on ly  qual. results, ow ing to  th e  presence of H aO. T he 
sam ple of cryst. B 20 3 m elted a t  450— 451° and  d id  no t 
recrystallise on cooling. D. F . R.

Maximum difference between densities of ordinary and heavy 
water. T. L. Chang and J .  Y. Chien (J. Am er. Chew. Soc., 
1941, 63, 1709— 1711).— F rom  m easurem ents of p of D ,0  
from  its  f.p. to  50° i t  has  been show n th a t  th e  m ax. difference 
betw een pDlo and  pa ,0 is a t  40°. W . R . A.

Melting curves of the gases A. Kr, Xe, CHJt CH3D, CD<( 
C2H4, C2H „  COS, and PH3, up to 200 atm. pressure. Volume 
change on melting. K . Clusius and  K . W eigand (Z. physikal. 
Chem., 1940, B, 46, 1— 37).— T he in itial slopes of th e  m .p .-  
pressure curves have  been determ ined  for A, K r, X e, C H „ 
CH 3D, CD4, C2H 4, C2H 8, COS, an d  P I i 3. F rom  th e  results th e  
vol. differences betw een th e  solid and  liqu id  phases hav e  been 
calc. T he re la tive  vol. change on m elting  is approx . th e  
sam e for th e  th ree  in e r t gases, viz., ~ 1 T 5 ,  an d  for H 2, HD, 
a n d  D 2 •—«1-12. F rom  a  consideration  of th e  free m obility  
of th e  mols. in  a  liquid i t  is deduced th a t  for an  ideal mon- 
a t .  liqu id  in  th e  neighbourhood of its  f.p . th e  ra tio  of th e  
mol. vols. of liqu id  and  solid w ould be 1-14, in  agreem ent 
w ith  th e  val. found  for th e  in e r t  gases. T he effects of d ep ar­
tu res  from  spherical sym m etry , of association, an d  of excit­
a tio n  of new  degrees of freedom  on th e  vol. ra tio  a re  con­
sidered. I t  is to  be expected, an d  is found, th a t  th e  en tro p y  
of m elting  is sy m b atic  w ith  th e  vol. ra tio . F . J .  G.

Preparation and vapour pressures of cyc/obutene and cyclo- 
butane.— See A., 1942, I I ,  83. 

Experimental verification of Thomson’s equation. K. S.
L ialikov (Acta Physicochim. U .R .S .S ., 1940, 12, 43— 58).—  
T he evapora tion  of a  system  of H g drops has been stud ied  
s ta tistica lly , an d  resu lts  in  agreem ent w ith  T hom son 's eq u a­
tio n  are o b tained  for th e  range of rad ii 0-5— 2-0 ft. F . J .  G.

Complexity of phosphorus pentoxide. m .  Appearance of 
two liquid phases. A. Sm its [with E . P . S. Parve, P . G. 
M eerm an, and  H . C. J .  de Decker] (Z. physikal. Chem., 1940, 
B, 46, 43— 61).—W hen quickly  h ea ted  in  a  sealed capillary, 
th e  m etastab le  vo latile  m odification (I) of P 2O s m elts a t  
~ 4 3 0 °  to  a  colourless liqu id  w hich v e ry  rap id ly  changes in to  
th e  stab le  form . A p p aratu s is described by  m eans of w hich 
th e  v .p . of a  short-lived liqu id  m ay  be de term ined  in  < 1 0  
sec., an d  w ith  th is  th e  v .p . curve of liqu id  (I) has been d e te r­
m ined from  452° to  488°. T h e  trip le  p o in t of (I) is a t  423° 
an d  3800 m m ., its  h ea t of fusion is 3-6 kg.-cal., a n d  th e  h ea t 
of vaporisation  of liqu id  (I) is 17-o kg.-cal. p e r  g.-m ol. of 
P ,O 10. T he tw o  m odifications a re  com plex, an d  th e  re la tion  
betw een th em  is discussed in  th e  lig h t of th is  concept.

F . J .  G.
Determination of Beattie-Bridgeman constants from critical

data. F . W . B row n (In d . Eng. Chem., 1941, 33, 1536—  
1537).—-The equations of M aron an d  T urnbu ll (cf. A., 1941, 
I, 200) for th e  d e te rm ina tion  of B eattie -B rid g em an  consts. 
have  been derived in  a  sim ple m an n er from  th e  law  of corre­
sponding  s ta tes. T he consts. fo r H , have  been recalc, on 
th e  basis of th e  L ennard -Jones m odel of in term ol. forces.

C. R . H .
Influence of constitution on the viscosity of liquids. R .

L inke (Z. physikal. Chem., 1941, A, 188, 11— 16).— T he vals. 
o f  th e  consts. A  a n d  B  in  th e  A n d rad e-S h ep p ard  equation  
log 7j =  A -f  B /4-57T  are  ev aluated  from  th e  published  vals. 
of r] fo r various hydrocarbons. T he effects of s tru c tu ra l 
facto rs on th e  vals. of A  a n d  B  in  series of isom erides are  
deduced. J .  W . S.

Structural viscosity of pectin sols.— See A., 1 9 4 2 , 1 , 58.
Viscosity nomographs for organic liquids. D . S. D avis 

(In d . Eng. Chem., 1941, 33, 1537— 1539).— T hree nom ographs 
hav e  been constru c ted  so as to  p e rm it solu tions of Souders’ rj
equation  log(log y) =  Id /M  — 2-9, w here I  =  ̂ -constitu ­
tional const., w hich  m ay  be ev aluated  b y  sum m ation  of 
general a t.  an d  stru c tu ra l consts., d — density , an d  M  =  
m ol. w t. C. R . H .

Laws of deformation of real materials. I. G. L. Slonimski 
(Acta Physicochim. U .R .S .S .,  1940, 12, 99— 128).— M athe­
m atical. A no. of deductions from  th e  B o ltzm ann-V olterra  
th eo ry  are  m ade for im p o rtan t special cases. (Cf. A., 1942, 
I ,  85.) F . J . G.

Migration in crystal lattices. R. M. B arrer (Trans. Faraday  
Soc., 1941, 37, 590— 599).— T he trea tm e n t of diffusion in 
solids is developed by com bining th e  k inetic  m ethod  w ith  
th e  s ta tis tica l th eo ry  of d isorder in  c ry sta l lattices . E q u a ­
tio n s for th e  diffusion coeff. derived b y  assum ing four different 
m echanism s lead to  vals. of D  w hich cover th e  observed 
range. In  an  alloy AB zeolitic diffusion of A is likely  when 
th e  ra tio  of a t.  rad ii A : B  is < 0 -5 9 ; when th e  rad ii are 
m ore nearly  equal diffusion should occur usually  by  m igration  
of S ch o ttk y  defects o r b y  p lace exchange. In  sa lt p a irs  th e  
m echanism  is usually  m igration  of S ch o ttk y  o r Frenkel 
defects. F . L . U.

Y.— SOLUTIONS AND MIXTURES (INCLUDING 
COLLOIDS).

Compressibility of gas mixtures. I .  p - V - T  data for binary 
and ternary mixtures of hydrogen, nitrogen, and carbon 
dioxide. I. R . K ritschevsk i and V. P . M arkov (Acta Physico­
chim. U .R .S .S ., 1940, 16, 59— 6 6 ).— D a ta  on th e  com press­
ib ility  of b in a ry  an d  te rn a ry  m ix tu res of H 2, N 2, an d  COs 
a t  0— 200° an d  a t  > 5 0 0  a tm . a re  recorded. F . j .  G.

Equation of state for gas mixtures. J . S. K asarnovsk i ( / .  
Phys. Chem. Russ., 1940, 14, 1640— 1652).— If  all th e  p re s­
sures a re  given for th e  sam e mol. vol., th e  pressure  of a  
m ix tu re  p  p xN 1 -f  p ,N 2 +  a N 1N 2(p 1 — p t), p y a n d  JV, 
being th e  pressure  a n d  mol. frac tio n  of th e  first com ponent, 
a n d  a a  const. In  non-polar gas m ix tu res a is in d ependen t 
of te m p .; in  p o lar m ix tu res i t  depends on tem p , b u t  is inde­
pen d en t of N x. T he equation  can  also be app lied  to  m ix tu res 
of a  gas and  a  sa tu ra te d  vapour, e.g., to  p  of H 2 an d  N H , 
over liqu id  N H 3. An analogous eq uation  is va lid  for te rn a ry  
m ix tures. J .  J .  B.

Regular solutions of gases in liquids. U . Concentrated 
solutions of hydrogen at high pressures. M. G. Gonikberg 
(Acta Physicochim. U .R .S .S .,  1940, 12, 921— 930).— E q u a ­
tio n s for th e  equ ilib rium  in  g as-non-po lar liquid  system s a t  
h igh concns. a n d  pressures have  been derived an d  te s te d  
w ith  d a ta  for so lu tions of H . in  liqu id  N „  CO, C H ., and  
C2H 4. (Cf. A., 1941, I ,  80.) C. R . H .

Densities of aqueous morpholine solutions. H . M. T rim ble 
an d  (Miss) A. F . Buse (J. Am er. Chem. Soc., 1941, 63, 3236).—  
Vals. of p a t  25°, 30°, a n d  35° hav e  been d e term ined  pykno- 
m etrica lly  fo r aq . m orpholine (I) so lu tions [14-2— 100 w t.-%  
of (I)]. F o r (I) «»» =  1-4542±0-0002. W . R . A.

Viscosities of binary liquid mixtures. R . L inke (Z. physikal. 
Chem., 1941, 188, 17— 26).— T he i] of b in ary  m ix tu res 
co n ta in in g  C ,H „  PhM e, PhCl, an d  eyc/ohexane have  been 
m easured a t  various tem p , an d  th e  consts. A  a n d  B  of th e  
A n d rad e-S h ep p ard  eq u ation  a re  evaluated . In  m o st cases 
A  a n d  B  v a ry  linearly  w ith  th e  mol. com position of th e  
m ix tu re , b u t  w ith  m ix tu res co n ta in in g  ejyc/ohexane large 
dev ia tio n s from  lin e a rity  are observed, th e  effect being  th e  
g rea ter th e .lo w er is th e  dipole m om ent of th e  second com ­
po n en t. J .  W . S.

Vapour pressures of binary liquid mixtures. J . R . L acher
and  R , E . H u n t (J . Am er. Chem. Soc., 1941, 63, 1762—
1756).— An a p p a ra tu s  for m aking v ap o u r-liq u id  equilibrium  
m easurem ents is described an d  i ts  accu racy  is discussed. 
T h e  system s C2H ,B r,-P h C l and  - P r “N 0 2 have been in v es­
tig a ted . B o th  show positive  vol. changes on  m ix ing  (i) and  
th e  excess en tro p y  change (ii) is of th e  sam e sign. T he 
qual. corre lation  betw een (i) an d  (ii) is discussed w ith  re fer­
ence to  these  an d  o th e r system s an d  a n  exp lan atio n  is 
te n ta tiv e ly  offered. W . R , A.

Theory of osmotic pressure. W . V. M etcalf (Kolloid Z ., 
1941, 94, 157— 161).— T he objections raised  by  Thiel (ibid., 
1940, 91, 316) ag a in st th e  a u th o r’s th eo ry  (A., 1940, I , 354) 
a re  discussed an d  considered to  be invalid . F . L . U.

Determination of diffusion coefficients. B. Serin  a n d  R . T. 
E llickson (J. Chem. Physics, 1941, 9, 742— 747).— Diffusion
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equations derived from  F ic k ’s law  a te  discussed and  a  g raphic 
m ethod  to  ex tend  th e ir  ap p licab ility  is developed. T h e  law 
is show n to  be in 'a c c o rd  w ith  experim ental d a ta  for th e  
diffusion of O , in  Cu (A., 1940, I, 19), for w hich th e  activ a tio n  
energy is 50-5 kg.-cal. pe r g.-m ol. T he law  is also in  accord 
w ith  lite ra tu re  d a ta  for th e  ra te s  of in te rac tio n  of SiOa and 
BaCOa a t  800— 890° and  of CaCOa an d  M o 0 3 a t  487— 550°.

J .W .  S.
Diffusion coefficients in solution. Improved method for 

calculating D as a function of concentration. W . G. Eversole, 
J . D. Peterson, and  H . M. K in dsvater (J. Physical Chem., 
1941, 45, 1398— 1403).—A new equation  expressing diffusion 
coeff. as a  function  of concn. corrects inaccuracies in  an  earlier 
de riv a tio n  (cf. A., 1935, 702; 1937, I, 459). C. R . H .

Solutions. Relationship between surface tension, internal 
pressure, vapour pressure, and osmotic pressure. A. Giaca- 
lone (Z . physika l. Chem., 1941, A, 188, 1—-10; cf. A., 1940, 
I, 203; 1941, I, 80).— Substances w hich lower o r raise th e  y  
of I I 20  also p roduce corresponding dep artu res  from  th e  
theo re tical v .p . depression an d  properties associated  w ith  it. 
T hus a lipha tic  alcohols, acids, am ides, an d  ketones decrease, 
a n d  inorg. sa lts  increase, th e  f.p . depression re la tive  to  the  
theo re tical val. T he effect of sa lts  is th e  g reater th e  h igher 
is th e  valency  of th e  cation , a n d  is ascribed to  e lectrosta tic  
dipole in te rac tio n  betw een th e  ions a n d  H 20  mols.

J .W .  S.
Surface tension, liquid density, and vapour density of sulphur 

dioxide solutions of potassium thiocyanate at 10°, 15°, 20°, 
and 25°. W . G. Eversole, G. H . W agner, and  G. C. Bailey 
(J . Physical Chem., 1941, 45, 1388— 1397).— E x perim en tal 
vals. covering th e  range 0^—0-8m-KCNS a re  recorded. The 
increase in  re la tiv e  surface tension  (ct/o0) w ith  m o la rity  is 
m uch  m ore pronounced th a n  in aq . solutions. In  th e  dil. 
range th e  large positive  slope of th e  o /a0-m o la r ity  curve  
agrees w ith  th e  O nsager-Sam aras th eo ry . An ap p a ra tu s  for 
m easuring v .d ., d, an d  a on th e  sam e solution  in  a  closed 
system  is described. C. R . H .

Solutions with anomalous viscosity. K . Boedeker (Kolloid- 
Z ., 1941, 94, 161— 163).— Polyglycol e thers of th e  com position 
R-CeH 1 -(OCH..-CH.!)„-OH (R =  alkyl) arc insol. in  H ,0  when 
n  is < 6 , beyond w hich th e  so lubility  increases w ith  increasing 
n. Aq. so lu tions in -w hich  n — 10— 12 becom e tu rb id  when 
th e  tem p , is raised  and  separa te  in to  tw o liqu id  phases, one 
being nearly  p u re  H 20 ,  th e  o th er e th e r con tain ing  an  am o u n t 
of H jO  th a t  decreases w ith  rising  tem p . F or a  given concn. 
t) first decreases sligh tly  w ith  rising  tem p , over a  sh o rt range, 
and th en  increases rap id ly , reach ing  a  m ax . ju s t  before 
dem ixing occurs. A t const, tem p . 77 exh ib its  a  m ax. a t  
—60 vo l.-%  of th e  e th e r ;  th is  m ax. m ay  reach v ery  h igh vals. 
(1370 a t  20°, H jO  =  1) an d  th e  system  m ay solidify a t  th e  
room  tem p . T hese effects are  a ttr ib u te d  to  a  com bination  
of so lvation  a n d  im m obilisa tion  of solvent b y  th e  fo rm ation  
of a  n e tw ork . F . L. U.

Electric polarisation and association in solution, m .  
Dipole moments of alcohols in very dilute benzene solutions.
A. A. M ary o tt (J . Am er. Chem. Soc., 1941, 63, 3079— 3083). 
T he po larisa tions a n d  dipole m om ents (/x) of M eOH, E tO H , 
P riO H , an d  BuvOH hav e  been determ ined in  C ,H , a t  30°. 
Vals. of p. a r e :  M eOH 1-62; E tO H , P rfO H , BuvOH 1-66. 
T he concns. of alcohol were 10- *— 1 0 ~J mol. fraction . No 
change of po lajjsa tion  w ith  concn. w as observed. Since 
ascertained  vals. a re  <  recorded vals. th ere  is a  sligh t negative 
so lvent effect. W . R . A.

Magnitude of the solvent effect in dipole moment measure­
ments. IV. Determination of distortion polarisation and its 
additivity in the alkyl and aryl halides. A. A udsley and 
F . R . Goss (J .C .S ., 1941, 864— 873; cf. A., 1940, I , 354, 
358).—M ethods for determ in ing  th e  d is trib u tio n  of th e  
po larisa tion  of b in a ry  liquid m ix tu res betw een th e ir  com ­
p on en ts are  discussed. B y  com bining d a ta  for liqu id  an d  
v apour s ta te s  i t  is possible to  de term ine  th e  d isto rtion  
p o ten tia l. P i  + a , w-ith accuracy. W ith in  certa in  lim its P i  + a 
can  be tre a te d  as a n  add itiv e  p roperty , so i t  is  possible to  
d e term ine  i t  for th e  vo latile  m em bers of a n  hom ologous series 
and  thence, b y  add ing  definite increm ents, to  calcu la te  P i  + a 
for th e  h igher non-volatile  m em bers. T he vals. of P i  + a for 
C, H , an d  th e  halogens in  com pounds of th e  ty p e  E X  are 
calc., an d  i t  is show n th a t  w hereas th e  electron polarisa tion  
P M increases, P a  ten d s  to  decrease th ro u g h  th e  series F , Cl, 
B r, I . A. J .  M.

Dispersion of the dielectric constants of solutions of strong 
electrolytes. M. V. Belikov and  B. N. F inkelste in  (Acta  
Physicochim. U .R .S .S .,  1940, 12, 303— 308).— T he effects of 
variations, of th e  frictional an d  electrophoretic  forces w ith  
frequency on th e  frequency-variation  of th e  d ielectric  const, 
a n d  hence on  th e  co nductiv ity  of strong, e lectro ly tic  so lu tio n s : 
are deduced m ath em atica lly ; 1 .J .W . S.

Incorporation and diffusion of foreign atoms in the zinc 
sulphide lattice. N. R iehl and  H . O rtm an n  (Z. physihal. 
Chem., 1941, A, 188, 109— 126).— T he diffusion of foreign 
a tom s (Cii, Ag, Mn, Fe) in  ZnS phosphors has been stud ied . 
T he in itial tem p , a n d  velocity  of diffusion are  in d ependen t 
of th e  anion w ith  w hich th e  diffusing a to m  is originally  com ­
bined, a n d  of- th e  presence or absence of a  flux. T he in itia l 
tem p , for diffusion a r e :  Cu, ~ 3 0 0 ° ;  Ag, ~ 4 0 0 ° . ZnS-Cu 
phosphors can be p repared  in  th e  o rd in ary  w ay  a t  450°, 
ZnS-A g phosphors a t  < 580°, an d  th e  form er a re  alw ays th e  
m ore coarsely cryst. .These resu lts ind ica te  th a t  th e  diffusion 
occurs th ro u g h  th e 'v a c a n t  la ttic e 'sp ac e s , a n d  m ore easily 
w ith  Cu on accoun t of i ts  sm aller size, and  also th a t  th e  
presence of th e  foreign a to m  h inders recrysta llisa tion , again  
less so in  th e  case of th e  sm aller Cu atom . W hen p resen t 
together, Cu a n d  Ag a tom s diffuse sim ultaneously , b u t  th e  
diffusion of th e  la t te r  soon ceases, Ag can  diffuse in to  a  
ZnS-Cu phosphor con ta in ing  0-01%  of Cu, b u t  n o t in to  one 
con ta in ing  0-2% . N o  displacem ent of Cu b y  Ag occurs. 
O n th e  o th er h an d  Cu diffuses read ily  in to  ZnS-A g phosphors, 
d isplacing Ag, w hich w anders to  th e  surface of th e  c rysta l 
a n d  m ay  be chem ically de tected  there . T he phosphorescence 
of ZnS-C u a n d  Z nS-A g phosphors is "  k illed  ” b y  h eatin g  a t  
950°, b u t  n o t a t  600°, w ith  FeS. On th e  o th e r han d  Fe 
can be  chem ically  de tected  in  th e  phosphors a f te r  h ea tin g  a t  
270°. T his ind ica tes th a t  a t  th e  low er tem p . Fe d iffu ses ' 
in to  v a ca n t spaces, b u t  a t  th e  h igher tem p , displaces Cu or 
Ag atom s. T he diffusion of Mn is slow a t  800°, rap id  a t  
950°, in d ica tin g  th a t  i t  occurs no t in  v a ca n t spaces b u t b y  
d isp lacem ent of Zn, and , correspondingly, th e  diffusion of 
Mn is n o t h indered  b y  th e  presence of Ag an d  causes no 
d isplacem ent of Ag from  ZnS-A g phosphors. W hen cryst. 
ZnS is hea ted  w ith  FeS an d  MnS a t  800°, th e  blue lum inescence 
of th e  ZnS is a t  first "  killed ”  b y  th e  Fe, b u t  on con tinued  
h ea tin g  th e  lum inescence of Mn appears, confirm ing th a t  th e  
M n displaces Zn a n d  does n o t occupy v a can t spaces.

F . J .  G.
Thermodynamic properties of binary solid solutions on the 

basis of the nearest neighbour approximation. E . N . L asse ttre  
an d  J .  P . H ow e ( / .  Chem. Physics, 1941, 9, 747— 754).— 
M athem atical. A m ethod for calcu la ting  th e  approx . p a r­
titio n  function  for a  b in a ry  solid solu tion  is developed on . 
th e  assum ption  th a t  th e  mols. of th e  tw o  com ponents are 
d is trib u ted  a t  th e  la ttic e  p o in ts  of a  given la ttic e  a n d  th a t  
th e  energy of a  configuration  is de term ined  b y  th e  in te rac tio n  
of n earest neighbours. J .  W . S.

Thermodynamic properties of binary solid solutions. Phase 
separation. E. N. L asse ttre  and  J .  P . H ow e (J . Chem. 
Physics, 1941, 9, 801— 806).— M athem atical. B y  an  ex ten ­
sion of a  m ethod  previously  developed (cf. preceding abstrac t) 
i t  is show n th a t  fo r a  la ttic e  w hich is large in  a t  least tw o 
dim ensions th e  largest eigenval. of th e  fun d am en ta l m a trix  
is doubly  degenerate  over a fin ite  tem p, range, an d  in  th is  
range a  sep ara tio n  in to  phases occurs. W . R . A.

Refraction and dispersion of glasses. J .  C. Y oung and
A. N. F in n  (J- Opt. Soc. A m er., 1941, 31, 383— 384).— T he 
resu lts of H uggins (A., 1941, I, 163, 408) a re  in  agreem ent 
w ith  those of th e .a u th o rs  (B., 1941, I, 226). L . J .  J .

Anomalous changes in the a phase of the nickel-antim ony 
system. N. S h ib a ta  ( / .  Inst. M etals Ja pan , 1941, 5, 41— 45; 
J a p a n  N ickel Rev., 1941, 9, 226— 227).-—T herm o-m agnetic , 
d ila tom etric , an d  electrical resistance m easurem ents confirm  
th a t  th e  anom alous changes in  th e  a phase  of th e  N i-S b  
system  are  due  to  th e  fo rm ation  of an  ordered a' phase. I t  
is form ed a t  ~ 4 6 0 °  a n d  i ts  ran g e  of existence a t  room  tem p, 
is ~ 8 8 — 90%  of N i. I t  is param agnetic , so th e  Curie p o in t 
of N i is lowered b y  add in g  Sb an d  vanishes sudden ly  over 
th e  com position range 88— 90%  N i. J .  \V. S.

Longitudinal magneto-resistance effect at various temper­
atures in nickel-cobalt alloys. Y. Shirakaw a (J. In st. M etals 
Ja pan , 1941, 5, 35— 41; Ja p a n  N ickel Rev., 1941, 9, 229—
231).— T he resistance of various N i-C o alloys h as  been
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m easured  a t  —195° to  1150° an d  in longitudinal m agnetic  
fields of 0— 1600 oersteds. T he changes in  th e  resistance of 
the  face-centred cubic an d  hexagonal close-packed solid 
solutions a re  sim ilar to  th e  changes observed w ith  p u re  Ni 
a n d  Co, respectively . T h e  change is h igh  for th e  face- 
cen tred  cubic alloys, p a rticu la rly  a t  low tem p. J . W . S.

New type of A3  transformation of iron-nickel alloy due to 
supercooling and the mechanism of the formation of an inter­
mediate phase during the quenching of the eutectoid alloy.
K . Iw ase an d  S. T akeuchi (J. In st. M etals Ja pan , 1941, 5, 
68— 76; J a p a n  N ickel Rev., 1941, 9, 205— 206).— T he A 3  
transfo rm ation  of F e -N i alloy in  w hich a phase  con tain ing  
less N i th a n  au sten ite  is p p td . from  th e  au sten ite  proceeds 
so slowly th a t  i t  can easily be s topped  a n d  th e  au sten ite  
supercooled. If  th e  au sten ite  is k e p t a t  a  tom p. a t  which 
a and  y  phases can  coexist i t  rem ains supercooled, b u t if 
k e p t in  th e  tem p , range of th e  hom ogeneous a phase th e  
y - > a  la ttic e  change occurs w ith  change of d. ‘ H ence w ith  
alloys of low [Ni] th e  a  phase is form ed regardless of th e  
speed of quenching, b u t  w ith  h igh [Ni] au sten ite  persists a t  
room tem p , even a fte r  slow cooling. This, however, changes 
to  th e  a phase on cooling below room  tem p . W hen slight 
p p tn . occurs during  cooling, however, th e  residual au sten ite  
becomes richer in  N i and  th e  la ttice  transfo rm ation  p o in t is 
lowered, leading in some cases to  th e  persistence of " rem n an t 
a u s ten ite  ”  a t  room  tem p . T h e  in te rm ed ia te  phase som e­
tim es occurring  in  eu tecto id  alloys is a  su p ersa tu ra ted  a-solid 
solution. J .  W . S.

Equilibrium diagram of the complete ternary system copper- 
antim ony-nickel. n .  Equilibria in the solid state of the 
whole ternary alloy system. N . Sh ib a ta  (J. In st. M etals 
Ja pan , 1941, 5, 12— 25 ; Ja p a n  N ickel Rev., 1941, 9, 223— 
226).— T he system  has been stud ied  by  d ila tom etric  and  
m icroscopic m ethods an d  th e  resu lts are  recorded in  tab les 
a n d  graphs. _ J .  W . S.

Magnetic investigation of ternary alloys of the copper- 
antim ony-nickel system. N . Sh ib a ta  {J. In st. M etals Japan , 
1941, 5, 46—49 ; J a p a n  N ickel Rev., 1941, 9, 227— 228).—  
T h e  m agnetic  crit. p o in ts of N i-C u alloys are  h igher th a n  
those  recorded previously. T he Curie p o in t of N i (380°) is 
low ered b y  th e  add ition  of Cu a n d  w ith  ~ 4 0 %  Cu is a t  room 
tem p . The effect of Sb on th e  c rit. p o in t of Ni is th a t  of 
Cu. Annealing decreases th e  m agnetic  field of th e  te rn a ry  
alloys in  th e  as-cast condition, th is  effect being g reater for 
alloys in th e  com position range in  w hich th e  suscep tib ility  
to  den d rite  fo rm ation  is m ore pronounced. J .  W ,S .

Transformations and mass effect in nickel-ehrom ium  and 
nickel-chromium-molybdenum steels. H . Shim oda (J. Iron  
and Steel In st. Japan , 1941, 27, 1— 8 ; Japan  N ickel 
Rev., 1941, 9, 229).— B y cooling a t  different ra te s  in  a  Sato  
quench ing  te s t  m achine th e  change of transfo rm ation  po in t 
w ith  cooling ra te  an d  th e  velocity  of tran sfo rm atio n  of open- 
h ea rth  N i-C r and  N i-C r-M o steels have  been determ ined. 
T he effect of cooling ra te  on  th e  m echanical p roperties of 
C harpy a n d  "tensile specim ens tem pered  a t  various tem p , has 
a lso  been investiga ted . J . W . S.

X-Ray investigation of iron-nickel -chromium alloys. A. J .
B rad ley  and  H . J . G oldschm idt (Iron and Steel In st., 1941, 
Advance copy, 11 pp.).— From  X -ra y  pow der pho tographs of 
slowly cooled F e -X i-C r alloys th e  relative am o u n ts of th e  
d ifferent constituen ts p resen t w ere de term ined  a n d  th e  phase  
boundaries delineated  in  a  te rn a ry  d iagram . T he four single­
phase fields correspond w ith  a body-cen tred  cubic Fe-rich  
solid solution, a body-cen tred  cub ic  Cr-rich solid solution, 
y  face-centred N i-rich solid solution, an d  o -F eC r; th e  tw o- 
phase fields are a +  y, a +  y, a +  a, a +  a, and  y  +  a and  
th e  th ree-phase fields a +  y  +  o an d  a ' +  y  +  a. T he no. 
and  s tru c tu re  of th e  phase  fields confirm  th e  results of earlier 
w ork b u t  th e  boundaries a re  different, show ing th a t  m any  
alloys a re  very  susceptible to  h e a t-tre a tm en t a t  low tem p. 
T h e  range of a is considerably  broadened  by  ad d itio n  of N i, 
for w hilst i t  is p ractica lly  confined to  th e  th eo re tical com ­
position  FeCr in  th e  b in a ry  system  i t  ex tends to  ~ 6 %  of N i 
and  from  45 to  60%  of Cr in th e  te rn a ry  and th e  so lubility  
lim its v a ry  g reatly  w ith  change in te m p .;  i t  is suggested th a t  
a  large p a r t  of th e  a m ay  transfo rm  to  a on  very  prolonged 
low -tem p. annealing . A. R . P .

Solubility of macromolecular substances.— See A., 1942, 
I ,  97.

Entrainment of cobalt by stannic sulphide. J .  F . F lagg 
(J . Am er. Chem. Soc., 1941, 63, 3150— 3153).—T he en tra in ­
m en t of radio-C o" by  SnSj has been in v estiga ted  a t  different 
tem p., pa , tim e of keeping, a n d  radio-C o" concn. T he 
e n tra in m en t decreases w ith  rising  tem p, an d  w ith  acid ity  
and  th e  log of am o u n t en tra in ed  per g. SnS , cc th e  log of 
radio-C o" concn. A ddition  of acraldehyde p rev en ts e n tra in ­
m ent. W . R . A.

Sorption of hydrogen by metals. Temperature variation 
experiments. C. W . Griffin (J. Amer. Chem. Soc., 1941, 63, 
2957— 2960; cf. A., 1939, I , 195).—T he sorp tion  of H 2 on 
P t  an d  Co in  th e  m assive s ta te  and  supported  on brick  has 
been investiga ted  over th e  tem p, cycle —78-5° to  0° to  —78-5° 
an d  th e  pressure range 0 to  760 m m . A dsorption  and  d is­
solution occur. T he sorptive  process is m ain ly  adsorp tion  
on th e  supported  m etal, little  dissolution tak in g  place. In  
th e  m assive s ta te  th e  d issolution is 5— 10 tim es th a t  in th e  
supported  condition . W . R . A.

Adsorption of electrolytes on charcoal. E . K utschinski, 
R. B urste in , and  A. I^rum kin (Acta Physicochim. U .R .S .S ., 
1940, 12, 795— 830).— O ver a  wide range of electrode p o ten ­
tia ls  ((/>) th e re  is a  linear re la tion  betw een <j> of an  activ a ted  
C electrode in  H 2S 0 4, K O H , an d  N a2S 0 4 so lu tions a n d  th e  
am o u n t of adsorbed  e lectro ly te, excep t when if> approaches 
zero. T he v a ria tio n s of th e  zero-point charge betw een 
$ =  —0-05 and 0-15 aré explained by th e  influence of adsorbed 
O on th e  m echanism  of th e  o rig ina tion  of th e  in te rfac ial 
p o ten tia l. T he m agn itude  of th is  va ria tio n  cc th e  q u a n tity  
of e lectric ity  necessary  to  displace b y  a  definite am o u n t. 
T h e  re la tion  betw een <j> an d  th e  am o u n t adsorbed  by  a  C 
e lectrode oxidised a t  400° has been in v estiga ted  and  show n 
to  be explainable in  te rm s of th e  electrochem ical theory .

C. R . H .
Adsorption at crystal-solution interfaces. XII. Adsorption 

of isomeric dyes by crystals of cupric acetate during their 
growth from solution. W . G. F rance  and (Miss) K. M. W olfe 
(J. Am er. Chem. Soc., 1941, 63, 1506— 1507).—D yes, p repared  
b y  coupling d iazotised N H 2Ph (A) a n d  o- (O), m- (M ), and  
p -  (P ) -su lphonated  N H tP h  w ith  m ono- an d  di-sulphonic acids 
of a- a n d  jS-C^Hj-OH and  -C 1DH ,-N H 2. were adsorbed  by  
Cu (OAc)j crysta ls during  th e ir  grow th from  solution. M  
and  P  dyes p redom inate  in  th e  fo rm ation  of o rthodom e 
faces on Cu(OAc)2, w hilst A  and  O dyes p red o m in ate  in  th e  
s ta ir-s tep  fo rm ation . M ost of th e  adsorbed dyes possess 
P hN ,-C 10H 7-l nucleus. N ine  pa irs of dyes w ith  N H 2 rep lac­
ing  O H  on th e  CJ0H 7 ring  have  th e  sam e effect on th e  c ry sta l 
h a b it  of Cu(OAc)j. T he orthodom e faces of Cu(OAc) 2 ap p ear 
to  have  a lte rn a te  layers of positive  a n d  negative  ions a n d  th e  
C a tom s of th e  OAc groups ap p ear to  lie along th e  tw o-fold 
axis o f sym m etry . T he possib ility  of a  layer la ttic e  in  
Cu(OAc)2 is also ind ica ted  b y  th e  b .p . an d  lack  of hardness.

W . R . A.
Effect of the solubility of silver salts on their adsorption by 

composite gels of silica and sesquioxides. V. A. K argin, P . S. 
Vassiliev, and O. I. D m itrenko (J. Phys. Chem. R uss., 1940, 
14, 1628— 1639).— T he m agnitude of adso rp tion  of Ag‘ from  
sa lt m ix tu res  by  gels of F e 20 3, F e 20 3 +  2 S i0 2, an d  Al2Oa +  
S i0 2 u sually  is large w hen a  sligh tly  sol. Ag sa lt can be  form ed. 
T hus, N a 2S 0 4 raises th e  adso rp tion  of Ag‘ from  AgN Oa m ore 
th a n  NaOA c or N a N 0 3 do, since Ag2S 0 4 is less sol. th a n  
AgOAc or AgNOj. T h is effect can be m asked  b y  com petition  
betw een N a ‘ an d  Ag" for th e  ad so rp tion  space. F rom  a 
so lu tion  of A g S 0 4 alone A g' is adsorbed m ore th a n  from  
A g N 0 3 alone, an d  th e  ad so rp tion  iso therm  often  rises a t  h igh 
concns. like those of n early  sa tu ra ted  vapours. J .  J . B.

Electro-capillary curves in  liquid ammonia. II. Inorganic 
electrolytes. A. M. M urtazaev (A d a  Physicochim. U .R .S .S .,
1940, 12, 225— 230; cf. A., 1939, I ,  520).—A  m ethod for 
determ in ing  electro-capillary  curves in  liqu id  N H 3 a t  room  
tem p, is described. F rom  th e  e lectro -cap illary  curve of 
n -N H ,N 0 3 in  N H j in  co n tac t w ith  H g  th e  cap acity  of th e  
electric  double lay er on th e  H g is calc, to  be 11 /¿F . per sq. 
cm . A ddition  of NaCl, N aB r, a n d  K I causes a  sh if t of th e  
e lectro-capillary  curve sim ilar to  th a t  show n in  aq . solution.

J .  W . S.
Spreading of oils on water, n .  Non-ionised molecules 

having only one polar group. W . A. Z ism an (J. Chem. Physics,
1941, 9, 729— 741; cf. A., 1941, I ,  411).— Alcohols, esters, 
ketones, phenols, an d  non-ionised acids a n d  am ines cause 
spread ing  of a  m ineral oil on H 20  on ly  when th e ir  m ol. concn.
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in  th e  oil is >  a  certa in  val., d ep enden t on th e  n a tu re  of th e  
po lar group, the  chain  leng th , th e  possible geom etrical con­
figurations of th e  m ol., an d  its  so lubility  in  th e  oil. Spreading 
is show n to  be due to  reversib le adso rp tion  a t  th e  o il-H 20  
in te rface  associated  w ith  th e  osm otic pressure of th e  po lar 
m ols. dissolved in  th e  oil. T he average life of th e  adsorbed 
mols. is <C th a t  of ionisable m ols. T he a rea  per mol. a t  film 
pressure  11-3 dynes pe r cm . has been calc, for a no. of com ­
pounds and  its  changes w ith  th e  chain  length  an d  th e  n a tu re  
of th e  po lar group are discussed. T he occurrence of anom alous 
spreading due to  th e  fo rm ation  of cryst. p p ts . of th e  po lar 
com pounds h as been used to  m easure th e  so lub ility  in' oils 
of various s tra igh t-cha in  sa tu ra ted  acids an d  alcohols.

J . W , S.
Spreading o£ oils on water. HI. Spreading pressures and 

the Gibbs adsorption relation. W . A. Z ism an ( / .  Chan. 
Physics, 1941, 9, 789— 793).— W hen spreading pressure is 

lo tted  aga in st concn. of long-chain alcohols th e  curves are 
yperbolas. E m pirica l formulae have  been fitted  to  each 

alcohol a n d  an  equation  of s ta te  of th e  po lar mols. adsorbed 
a t  th e  o il-H 20  in terface  has been derived. T he in terfacial 
m onolayer consists ijf a  s tab le  m ixed fdm of po lar and  non­
polar mols. A pplications to  th e  in te rp re ta tio n  of phenom ena 
involved in  stab ilisa tion  of em ulsions a n d  th e  s tru c tu re  of 
cell m em branes are  noted . W . R . A.

Spreading coefficients ol Nekal BX solutions. M. R . B.
R ao an d  K. S. G. Doss (Proc. In d ia n  Acad. Sci., 1941, 14, A,
170— 177).— L angm uir’s floating lens m ethod has been used 
to  determ ine th e  spreading coeff. of paraffin  oil on aq . N ekal B X  
(I) solutions. Sm all (-~0-005%) concns. of (I) increase th e  
spreading of th e  oil on H 20  very  m arkedly , w hilst h igher 
concns. produce little  fu rth e r effect. Spreading coeffs. of 
(I) solutions on oil surfaces becom e less negative  w ith  increas­
ing  concn. of (I), b u t  rem ain  negative  up  to  0-2% . I t  is 
concluded th a t  w e ttin g  b y  such solutions tak es place by  
p en etra tion  ra th e r  th a n  b y  spreading. Adhesion tensions of 
aq. so lu tions ag a in st oil give a  b e tte r  m easure of th e  w etting  
pow er. L . J .  J .

Repulsive forces between surfaces divided by liquid films.
B. D erjagu in  (A cta  Physicochim. U .R .S .S .,  1940, 12, 314—
316).— An erro r in  L angm uir's  th eo ry  (A., 1939, I , 140) of 
th e  repulsive forces in  w e ttin g  films of aq . e lectro ly tes is 
po in ted  ou t. Correction of th is  e rro r increases th e  dis­
crepancies betw een th e  calc, an d  observed decrease of th e  y  
of H 20  produced b y  sm all add itions of e lectro ly te. I t  is 
in ferred  t h a t  Jones an d  R a y ’s experim ents do n o t p e rm it th e  
calculation  of th e  th icknesses of w e ttin g  films, w hich have 
been m easured  d irec tly  (A., 1938, I , 194). J .  W , S.

Unstable interfacial solutions. H . D unken  (Z . physikal. 
Chem., 1940, B, 46, 38— 42).— T he conditions for fo rm ation  
of an  in te rfac ia l so lu tion  are  discussed. I t  is show n experi­
m en ta lly  th a t  b y  ad d itio n  of stearic  acid  (I) to  a  H jO -C jH u  
in te rface  an  un stab le  in terfacial so lu tion  is realised, (I) form ­
in g  a t  first a  unim ol. layer in  th e  in te rface  before passing 
com pletely in to  th e  CeH 14. F . J .  G.

Viscosity and relaxation in unimolecular layers. A. E .
B resler an d  S. E . B resler (J. Phys. Chem. Russ., 1940, 14, 
1604— 1619).— A paraffin w ax dish carries in  th e  m iddle a  
paraffin  disc on a  s te m ; w hen th e  dish is filled th e  H 20  level 
is 1 cm . above th e  disc. In to  th e  H sO is lowered a  paraffin 
rin g  th e  rad ius of w hich is >  th a t  of th e  disc. T he film is 
deposited  on th e  surface bounded b y  th e  r in g ; i t  ro ta tes  
w hen th e  d ish  a n d  disc a re  ro ta ted . T he speed of paraffin 
partic les em bedded in  th e  film  depends on  th e  d istance from  
th e  cen tre  of th e  r in g ; i t  increases w ith  th e  no. of revolutions 
o f th e  dish  a n d  th e  a rea  p e r mol. of th e  film. T he speed 
t sec. a fte r  th e  ro ta tio n  of th e  d ish  h as s ta r te d  is ti0[l — 
e x p .(—//t)] , v„ =  const., r  =■- re laxation  tim e ; th is  equation  
is analogous to  those  o b ta in ing  in  gels. T h e  va l. of t  is, 
e.g., 10-2 sec. for m yris tic  acid  a t  32-6 A.1 pe r m ol., 12-6 sec. 
fo r cety l alcohol a t  30-7 a.*, 11-0 sec. for E t  s te a ra te  a t  29-9 a .j , 
a n d  12-1 sec. for E t  1 : 16 -d im ethy ltetradecandicarb- 
oxy late . CaCl, an d  AI(NOs)? do n o t affect th e  v iscosity  of 
th e  films w hen th e  so lu tion  is in  co n tac t w ith  paraffin  w'ax 
only. If  a  glass rin g  is used, CaCl2 (10 '3m.) an d  A1(N03) 3 
(IO^m.) increase th e  r  of dil. m yris tic  acid  films b y  50— 
100% . Cone, films on these  sa lt solu tions a re  rigid and  m ove 
as a  whole. Since films on sa lt so lu tions possess shear 
e lastic ity  th e y  can n o t consist of perfec tly  o rien ted  mols. 
P ro b ab ly  m ols. in th e  m onolayers a re  e n ta n g led ; th is  p ictu re

accoun ts also fo r th e  a rea  . pe r mol. being  h igher in  film s 
(20-5 a .*) th a n  in  c ry sta ls (18 a .*). J :  J . B.

Mechanical (elastico-viscous) properties of thin gliadin 
layers. Formation and collapse of their structure. A. S.
A chm atov {A da  Physicochim. U .R .S .S ., 1940, 12, 253—  
268).— Using th e  m ethods described previously (A., 1939, I ,  
73) i t  has been show n th a t  w hen a  grain  of gliadin is deposited  
on a  clean surface of 0-In-H C I a  surface layer is g radually  
form ed, th e  tw o-dim ensional pressure an d  phase-boundary  
p o ten tia l vary ing  regu larly  w ith  tim e  b u t  a tta in in g  const, 
vals. in  5— 10 m in. T he phase-boundary  p o ten tia l iso therm  
is in  sa tisfac to ry  agreem ent w ith  th a t  o b ta ined  b y  H ughes 
an d  R ideal (A.; 1932, 909). Studies of th e  logarithm ic decre­
m en t of oscillations w ith  tim e carried  o u t b y  th e  oscillating 
disc m ethod  show  a  considerable increase in  th e  decrem ent 
w ith  increasing  period, suggesting th e  existence of a  s tru c tu re  
in  th e  films. T he m echanical energy absorbed  b y  th e  film 
w as ~ -l-87  erg pe r period  (14 sec.). Irrad ia tio n  w ith  u l tra ­
v io le t lig h t (A < 2 8 0 0  a.) causes irreversib le collapse of th e  
film follow ed b y  th e  p roduction  of sol. decom p, p roducts .

. J . W . S.
Change of concentration in electrolyte solutions during 

filtration through collodion membranes. W . H acker (Iiolloid- 
2 .,  1941, 94, 11— 29).— Aq. solu tions of HC1, LiCl, NaCl, 
KC1, RbCl, N H jC l, MgCl2, a n ^  BaCl2 were filtered th rough  
collodion m em branes, a n d  an y  changes in  concn. were d e te r­
m ined b y  m easuring  th e  co n d u ctiv ity  of th e  liqu id  on th e  
m em brane an d  of th e  filtra te . No m easurable  change 
occurred  w ith  LiCl, MgCl2, an d  BaCl2; in  th e  o thers th e  
f iltra te  was less conc. th a n  th e  orig inal liquid , th e  concn. of 
w hich in  all cases w as —O-OOIn. T he sieve action  alw ays 
increases w ith  increase in  th e  ra te  of stirrin g  of th e  liquid 
being  filtered, and  w ith  HC1 i t  increases also w ith  d ilu tion .

F . L . U.
Shear-elasticity in the surface of suspensions and sols, par­

ticularly of fibrinogen solutions. W . G rim ing (Kolloid-Z., 
1941, 94, 164— 169).— Surface e lastic ity  is show n by  suspen­
sions of kaolin , talc , an im al C, e tc . in  H 20 ,  an d  by  sols of 
V 2O s an d  of benzopurpurin . D efibrinated  blood (ox, pig, 
horse) norm ally  shows th e  sam e effect, b u t, excep t w ith  
horses' blood, th e  effect is abolished w hen th e  blood is conc. 
b y  centrifuging an d  th e  rem oval of som e plasm a. T he su r­
face e lastic ity  of fibrinogen solutions is destroyed  b y  de- 
n a tu ra tio n  an d  b y  th e  ad d itio n  of th ro m b in , try p sin , o r 
a lbum in  (album in from  som e sources is ineffective), b u t  is 
n o t n o tab ly  affected b y  v a ria tio n  of f a  o r of th e  concn. o f 
NaCl. F . L . U.

Modified theory o i the electrical double layer. R . B. W h it­
ney  an d  D . C. G raham e (J. Chem. Physics, 1941, 9, 827—  
828).— A prelim inary  no te  p resen ting  a  p ic tu re  of th e  double 
lay er a t  a  m eta l-so lu tio n  in terface. A d jacen t to  th e  m etal 
th e re  is a  p a r tly  filled lay er of specifically adsorbed negative 
ions, n o t  sep ara ted  from  th e  surface b y  H sO m ols. A diffuse 
layer of positive  a n d  negative  ions ex tends from  th e  m eta l 
in to  th e  in te rio r of th e  solu tion . Since a  h y d ra te d  cation  is 
u sually  larger th a n  an  u n h y d ra ted  an ion  th e  an ion  approaches 
th e  m eta l m ore closely. W . R . A.

Determination o! viscosity at high stresses and defined rates 
of shear. EE. F. W achholtz  and  W . K. Asbeck {Kolloid-Z., 
1941, 94, 66— 81).— Linseed oil con ta in ing  10 vol.-%  of T iO . 
p ig m en t exh ib its  anom alous flow even a t  th e  h igh ra tes  of 
shear (s) o b ta ined  w ith  th e  ban d  viscom eter previously 
described {ibid., 1940, 93, 280). T he force-flow  re la tions for 
th is  suspension a re  represen ted  equally  well b y  B ingham 's 
a n d  O stw ald’s formulae, b u t  for a  45 vo l.-%  suspension in 
m ineral oil on ly  b y  B ingham ’s. In  o rder to  com pare th e  
viscous behaviour of different suspensions th e  va l. of t; a t  an  
in fin itely  h igh ra te  of shear m u st be calc. T h is m ay  be done 
b y  p lo ttin g  log ij ag a in st 1  ¡■y's, w hen th e  s tra ig h t lines 
ob ta in ed  can be  ex trap o la ted  to  cu t th e  log ij ax is a t  s =  » .  
T h e  vals. of o b tained  in  th is  w ay can  be used to  charac ­
terise  th e  suspensions. T hus, th e  shape  of th e  curves 
log i)to-v o l.-%  solid is in d ep en d en t of th e  ij of th e  liquid  
used p rov ided  no chem ical action  occurs; i t  depends, how ­
ever, on  th e  shape of th e  suspended particles. T here  is a  
lin ea r re la tion  betw een log of th e  suspension an d  log 
of th e  o il; if  chem ical action  occurs {e.g.. betw een Z n-w hite 
a n d  a-crotonic acid  p resen t in  th e  oil) th e  slope of th e  curves 
is a ltered , b u t th ey  rem ain  linear. T he curves give no
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in fo rm ation  ab o u t th e  behav iour of th e  suspensions a t  low 
s vals. - F . L. U.

Congo-rubin. R . H alle r (Kolloid-Z., 1941, 94, 199— 203).—  
W hen a  0-1%  solu tion  of Congo-rubin is filtered th rough  a 
colum n of finely d iv ided CaCOj a t  70— 80°; th e  g reater p a r t  
is adsorbed and form s a blue layer from  w hich th e  dye can 
be  e x trac ted  w ith  boiling H 20 . T he filtra te  is a  red solution 
w hich shows no colour change on th e  ad d itio n  of electrolytes. 
Congo-rubin solu tions therefore  con tain  tw o  (disperse phases 
of different dispersities. F . L. U.

Constitution oi dilute soap solutions.— See A., 1942, X, 99.
High mol. wt. aliphatic amines and their salts. I. Be­

haviour of the hydrochlorides of dodecylamine and octadecyl- 
amine in water. A. W . R alston , E . J . H offm an, C. W . 
H oerr, and  W . M. Selby ( / .  Am er. Chem. Soc., 1941, 63, 
1598— 1601).— T he system s C 12H 25-N H 2,H C1-H 20  and 
C 18H 3 ,-N H 2,H C1-H 20  have  been investiga ted . E x cep t w hen 
v e ry  dil., a ll solutions yield foam s w hich are  stab le  for several 
h r. C ertain  concn. ranges ex h ib it th ix o tro p y  an d  m any  
sam ples have  stringy , curd-like fibres. T hese and  o th er 
p roperties in d ica te  th e  colloidal p roperties in  these  system s. 
T he phase rule diagram s resem ble those  o b ta ined  w ith  com ­
pounds in w hich th e  a lip h a tic  group is p a r t  of th e  anion.

W . R . A.
Solubility of macromolecular substances. IX. Separation 

of multimolecular mixtures by fractional precipitation. G. V.
Schulz (Z. physikal. Chem., 1940, B, 46, 137— 156).— T heore ti­
cal. I t  is shown th a t  in  th e  p a rtitio n  of a  m ix tu re  of poly­
m erides betw een tw o im m iscible liquids, th e  h igher poly- 
m erides a re  conc. p referen tia lly  in  th e  liqu id  in  w hich th e  
po ten tia l energy is lower, an d  th e  m ore so. th e  sm aller is 
th e  re la tive  vol. of th is  liquid . T he influence of different 
variab les on th e  effectiveness of th e  separa tion  is illu stra ted  
b y  m eans of curves, a n d  i t  is show n th a t  th ere  is no lim iting  
mol. w t. above w hich  separa tion  becom es im practicab le. 
These conclusions m ay  be ex tended  to  th e  analogous case of 
frac tiona l p p tn . T he effect of repeated  frac tiona tion  on th e  
d istrib u tio n  of mol. w ts. is considered an d  illu stra ted  graph ic­
ally . W ith  repeated  frac tio n a tio n  th e  heterogeneity  of th e  
frac tions decreases rap id ly  a t  first, an d  th en  m uch m ore 
slowly, so th a t  a  com pletely uniform  frac tion  could be ob ta ined  
on ly  by  an  infin ite  no. of fractiona tions. F . J .  G.

Molecular size distribution in three-dimensional polymer- 
ides. I. Gelation. II. Trifunctional branching units, in .  
Tetrafunctional branching units. P. J. F lo ry  (J. Am er. Chem. 
Soc., 1941, 63, 3083— 3090, 3091— 3096, 3096— 3100).— I. A 
d iagram m atical schem e w hich facilitates sta tis tica l analysis 
of three-dim ensional polym erides is presen ted . T he con­
d ition  for form ation of in fin itely  large mols. is a > l / ( / — 1 ) 
w here f  is th e  fu n c tio n ality  of th e  b ran ch  u n its  an d  a is th e  
p ro b ab ility  of chain  b ranch ing  as opposed to  chain  te rm in ­
a tion . M ethods of calculating  a from  th e  no. of chain  units, 
th e  ra tio  of th e  tw o  ty p es of reac tan ts  {e.g., -OH and  *C02H), 
and  th e  e x ten t of reaction  a re  given. T he no.-average mol. 
w t. need n o t be very  large when th e  s ta tis tica l conditions for 
in cip ien t fo rm ation  of in fin itely  large three-dim ensional n e t­
w orks are fufilled. M any sm aller mols. a re  in te rspersed  w ith 
g ian t netw orks. O bserved gel p o in ts for polym erides of tri-  
carballylic acid  w ith  d iethy lene glycol, ad ip ic  a n d  succinic 
acids are com pared w ith  th e  th eo re tical c rit. po in ts for th e  
form ation  of infinite  netw orks, an d  discrepancies a re  a t t r i ­
b u ted  to  th e  form ation  of some in tram ol. linkings, no account 
of w hich is tak en  in  th e  theo re tical trea tm e n t. T he results 
su p p o rt th e  hypothesis th a t  gelation is th e  resu lt of th e  
fo rm ation  of in fin itely  large mols. a n d  occurs a t  a > 0 -5 .

I I .  T he d istrib u tio n  of mol. species of various com plexities 
in  three-dim ensional polym erides in  w hich th e  ch a in -b ranch­
ing u n its  a re  trifunc tiona l has been investiga ted  by  s ta tis tica l 
m ethods. Sim ple single chains (contain ing no branch ing  
units) are alw ays p re sen t even a t  th e  gel p o in t. A rap id  
rise in no.-average mol. w t. occurs as th e  gel p o in t is a p ­
proached  a n d  reaches in fin ity  a t  a  =  0-5. T he sim ultaneous 
presence of sol a n d  gel a fte r  gelation resu lts from  random  
d istrib u tio n  of b ran ch  u n its  in  th e  polym eride. G elation 
occurs a t  a  > 0-5  a n d  th e  w t. frac tion  of th e  sol is given by  
(1 — a)21 a1. H ighly b ran ch ed  species a re  p referen tia lly  con­
v e rted  in to  gel beyond th e  gel po in t, and  consequently  th e  
average com plexity  of th e  sol frac tion  decreases.

III. T he d istrib u tio n  of species in  three-dim ensional po ly -' 
m erides com posed of random ly  cross-linked chains of uniform

length  in  w hich th e  branch ing  u n its  a re  te tra fu n c tio n a l has 
been investiga ted  sta tis tica lly . R esu lts a re  sim ilar to  those 
for trifu n c tio n a lly  branched  polym erides. G elation occurs 
w hen th e  cross-linking index  y  (no. of s tru c tu ra l u n its  cross- 
linked pe r chain) is 1 , an d  th e  no.-average mol. w t. is tw ice 
th a t  of th e  chains. T he effect of non-uniform ity  in  length  
of chain  is discussed. W hen  th e  chains are random ly  dis­
tr ib u te d  in  leng th  y  — 0-5 a t  th e  gel p o in t. T he theoretical 
app lication  to  v in y l-d i vinyl copolym erides is briefly discussed.

W . R . A.
Double refraction of flow studies with methyl methacrylate 

polymerides in solution. A. J. de R osset (J. Chem. Physics, 
1942, 9, 766— 774).— An ap p a ra tu s  for th e  m easurem ent of 
double refrac tion  of flow is described. T h e  vo rtical angle, 
double refraction  of flow, and  viscosity  (ij) of d ioxan solu tions 
(1— 50 g. pe r 1.) of a  series of CH 2:CMe-C02Me polym erides 
have been m easured a t  25°. In  a ll cases th e  birefringence 
(S) is cc th e  velocity  g rad ien t (u). F o r dil. solu tions S  per 
u n it of v p e r  u n it 17 varies linearly  w ith  concn. F rom  th e  
vortical angle m easured in dil. so lu tion  th e  ro ta ry  diffusion 
const, fo r each polym eride is deduced an d  th e  lengths of th e  
polym eride mols. a re  calc, as 890— 1880 A . T h e  shape and 
s tru c tu re  of th e  polym eride mols. a re  discussed a n d  ten ta tiv e  
vals. of th e  mol. w ts. an d  len g th /w id th  ra tio s (r) a re  assigned. 
T he sp. j] increm en t a t  infin ite  d ilu tion  varies linearly  w ith  
r2, in accord w ith  theo ry . J . W . S.

Coagulation of hydrophobic sols by electrolyte mixtures.
IV. Electrophoretic mobility of the negative silver iodide 
sol in electrolyte mixtures. L. Lepin  an d  A. B rom berg {Acta 
Physicochim. U .R .S .S .,  1940, 16, 139— 158).— T he ca ta - 
phore tic  m ob ility  (U) of a  dil. negative  A g l sol in  solu tions 
of K 2S 0 4, KN Oj, MgSOj, Mg(NOa)2, Ce2(S 0 4)3, and  
[Co6NH 3] (N 0 3)„  an d  th e ir  m ix tures, has been stud ied . W ith  
increasing  concn. of a n y  one salt, U  decreases sm oothly, an d  
m ore rap id ly  th e  g rea te r is th e  valency of th e  cation . On 
th e  o th er hand , w ith  a  given cation  th e  decrease of U  is less 
rap id  th e  g rea ter is th e  valency  of th e  anion. In  m ixtures, 
increasing  concn. of a  m u ltiv a len t e lectro ly te  in presence of 
a  fixed concn. of K 2S 0 4 causes a  decrease of U  w hich  is less 
rap id  th e  g reater is [K 2S 0 4]. T hese effects a re  paralle l to  
those found in th e  coagulation  of A g l sols b y  e lectro ly tes 
(A., 1939, I, 563) a n d  depend in  th e  sam e w ay on th e  valency 
of th e  cation  an d  on th e  ionic  stren g th , excep t w here [as 
w ith  K 2S 0 4 +  Ce2(S 0 4)j] com plex form ation  occurs.

F . J .  G.
Activity-coefficient theory of coagulation of weakly solvated 

sols. W . O stw ald (Kolloid-Z., 1941, 94, 169— 184).— Several 
objections to  th e  a u th o r’s th eo ry  (cf., e.g., A., 1939, I, 470) 
are  discussed a n d  replied  to , in  p a rticu la r  those  of W eiser 
an d  M illigan (A., 1940, I, 411). F . L . U.

Effect of electrostatic forces on electrokinetic potentials.
W . G. Eversole and  W . W. B oardm an (J . Chem. Physics. 
1941, 9, 798— 801).— T he ex p lan atio n  of e lectrokinetic  p heno­
m ena on th e  basis of th e  th erm al an d  electrical energy of th e  
ions in  a  so lu tion  n ear a  charged wall a n d  th e  assum ption  of 
a n  im m obilised layer a tta ch e d  to  th e  solid wall a re  discussed. 
Vals. of th e  surface p o ten tia l of th e  solid a n d  th e  th ick n ess 
of th e  im m obilised layer have  been calc, from  e lectrok inetic  
p o ten tia ls  for 16 solutions. W , R . A.

VI.— KINETIC THEORY. THERMODYNAMICS.
Energy of isomerisation of cis- and /nmj-dichloroethylene.

R. E . W ood an d  D. P . Stevenson (J. Am er. Chem. Soc., 1941, 
63, 1650— 1653).—T he gaseous equilibrium  betw een cis- and  
trans-(CHC1)2 h as been stu d ied  betw een 185° an d  275° w ith  
I as c a ta ly s t an d  th e  val. of AH °  for th e  isom erisation  o f 
c»s-(CHCl) 2 h as been calc, as 723 g.-cal. pe r mol. A t 0° K . 
th e  cj's-form is m ore stab le  th a n  th e  trans- b y  —530 g.-cal. 
p e r mol. T he sum  of tw o  unknow n yv of trans-(CHC\), h as 
been com puted  b y  com bining equilibrium  w ith  spectroscopic 
a n d  electron  diffraction  d a ta . W . R . A.

Iodination. I. Equilibrium in system s of iodine and  
various unsaturated organic compounds in the dark in different 
non-polar solvents. J . C. Ghosh, S. K . B h a tta ch a ry y a , 
M. M. D u tt, and  M. J. R ao  (J. In d ia n  Chem. Soc., 1941, 18,
171— 176).— T he equilibrium  consts. for th e  reactions I ,  +
8 -am ylene ^  /?-C5H 10I 2 (a t 0° an d  30°) a n d  I 2 +  a-p inene ;=* 
C io H u I, (a t 0° a n d  27°) in CC14, C ,H „  a n d  CS2 have  been 
de term ined . T h ey  are  indep en d en t of in itia l concn. b u t



depend on th e  tem p, an d  th e  solvent. T he h ea ts  of reaction  
are  —4000 to  —6000 an d  —3000 to  —5000 g.-cal., respectively.

F . J . G.
Association of benzoic acid in benzene. F . T. W all and  

P . E . Rouse, ju n . ( / .  Am er. Chem. Soc., 1941, 63. 3002—  
3005).— T he association of BzO H  in  C ,H a has been inves­
tig a ted  by  a v.p.-low ering m ethod  an d  th e  dissociation const, 
fo r th e  dim eride is given by log i f  =  3-790 — 1977/7’. T he 
h e a t of dissociation of th e  dim eride is com puted  as 9000 ¿ 4 0 0  
g.-cal. W . R . A.

Electron-sharing ability of organic radicals. XII. Effect 
of the radicals on the degree of association of polar molecules, 
x m .  Effect of the radicals in the solvent molecule. F. A.
L andee and  I. B. Jo h n s (J. Am er. Chem. Soc., 1941, 63, 
2891— 2895, 2895— 2900).— X II. The ionisation  of th e  dim eric 
form  of carboxylic  acids to  2R-C(0~)'.0->-H+ w ith  rearrange­
m en t to  R ’C ^O J'O H  will occur less w ith  w eak th a n  w ith  
strong  acids. T he association of AcOH, P r “COaH , BzOH, 
CHjCl-COjH, CHClj’COjH, an d  CC13-C 02H  in  th e  v apour 
s ta te  and  in  E t20  has been in v estig a ted ; i t  decreases as th e  
electron-sharing a b ility  of th e  rad ical increases.

X II I .  T he norm alising effect of a  so lvent is due to  th e  
association of th e  so lvent writh  th e  solute. T h e  electron- 
sharing  a b ility  of th e  radicals in  a  series of ketones determ ines 
th e ir  norm alising pow er on BzO H  and  E tO H  b u t th e ir  
d ielectric  consts. h av e  little , if  any , effect on association 
b y  H -bonding. W . R . A.

Ionisation constant of HCO/ from 0° to 50°. H . S. H arned  
a n d  S. R. Scholes, jun . (J. Am er. Chem. Soc., 1941, 63, 1706—  
1709).—T he e.m .f. of th e  cell H 2|X a 2CO;i())i1), N a H C 0 3(»!2), 
NaCl(m3) |AgCl-Ag h as been m easured from  0° to  50° a t  5° 
in te rvals an d  ionisation  consts. of H C 0 3' have  been evaluated . 
E quations for therm odynam ic functions are derived an d  th e  
vals. of these  functions a t  25° are  : A/7 3600 g .-cal.; ACp 
— 65 g.-cal. pe r degree; AS —35-16 g.-cal. pe r degree. T he 
expression for AG° is 13278-55 -  29-7286J +  0-10884T2.

W . R . A.
Constitution of dilute soap solutions. IV. Hydroxyl ion 

activity of sodium laurate solutions at 20°. P . E kw all and  
L . G. L indblad  (Kolloid-Z., 1941, 94, 42— 57).— T he O H ' 
a c tiv ity  of N a  lau ra te  (NaL) solu tions w as de te rm ined  w ith  
a  glass electrode in th e  concn. range 0-001— 0 T 8 x . T he 
hydrolysis const, (K ^)-concn. curve consists of several sections 
represen ting  various equilibria . Below 0-006n. hydrolysis 
leads to  th e  form ation  of free H L ; a t  th e  low est concns. K*  
decreases norm ally  w ith  increasing  c, b u t  becom es const, 
w hen th e  liqu id  is sa tu ra te d  w ith  H L . Im m ediate ly  above 
0-006n. K h reaches a  m in ., an d  th e  sep ara ted  H L  vanishes 
over a  sh o rt range of concn. corresponding w ith  th e  fo rm ation  
of dissolved N aL .H L . A t 0 0075m. th e  la t te r  substance  
separa tes and, A'i, increases, th e  process being represen ted  as 
2 L ' +  H 20  - > L H L ' -f- O H '. A t 0 021— 0-022n. th e  curve 
becom es steeper, corresponding p robab ly  w ith  4 L ' -f- H aO ->■ 
L H L j'"  -(- O H '. A still s teeper rise beyond 0-03n. ind ica tes 
hydrolysis of m edium  aggregates, e.g., (L')„. K% increases 
less rap id ly  a t  0-035—0-037n. an d  becom es const, a t  0-05—  
0-06n. These observations a re  in  full agreem ent w ith  th e  
hydrolysis th eo ry  previously  p u t  forw ard  (ibid., 1940, 92, 
141), w hich enables th e  degree of aggregation  to  be deduced 
from  m easurem ents of th e  O H ' ac tiv ity . O nly below 0-006n. 
is  N aL  a  norm al 1— 1 electro ly te. Above 0-037\\ large 
aggregates are form ed, b u t  association  reaches a  lim it a t  
0-05n. _ F . L. U.

Reduction equilibria of zinc oxide and carbon monoxide.
E . C. T ruesdale an d  R . K . W aring  (J. A m er. Chem. Soc., 
1941, 63, 1610— 1621).— E quilib rium  d a ta  have  been calc, 
from  a  revised free energy equation , ZnO(s) _+ CO(g) =  Z n (g) 
+  C 0 2(g ); AG° =  47557 +  6 -1 9 4 rio g  T  -  0-045 X 10-3 r> +
0-0655 X 10''7’_ 1 — 49-747T a n d  com pared w ith  ex isting  
experim en tal d a ta . W . R . A.

Hydration of the ethylenic linkage. I. Equilibrium be­
tween /jobutene, to7-butyl alcohol, and water. C. W . Sm art,
H . B urrow s, (Miss) K. Owen, a n d  O. R . Q uayle (J . Am er.
Chem. Soc., 1941, 63, 3000— 3002);—M easurem ents of th e
equilib rium  const. (A) for th e  h y d ra tio n  of ¿sobutene (I) a t  
100° h av e  been m ade in  m ix tu res of (I) a n d  BuvOH, respec­
tiv e ly , w ith  aq . d ioxan  con ta in ing  HgCl2 as ca ta ly st. Vals. 
o f  k  a re  in  agreem ent b u t th e  e rro r due to  free space in  th e  
reac tion  vessel is inde te rm in ate . T he average val. of k  a t  
100° is 38. P re lim inary  m easurem ents w ith  C E t3-OH and

99
C P rs-OH in d ica te  th a t  th e  %  d eh y d ra tio n  of C P r3-OH lies 
betw een those of BuvOH an d  C E t3-OH. W . R . A.

Thermodynamic properties of binary solid solutions.— See
A., 1942, I, 92.

Heat of combustion of cis- and /ra/w-decahydronaphthalene.
G. F . D avies and  E . C. G ilbert ( / .  Am er. Chem. Soc., 1941, 
63, 1585— 1586).— T he iso therm al h eats of com bustion  of cis- 
and  irans-decahydronaph tha lene  a t  25° are, respectively, 
10851-3±1-1 an d  10836-0± l-0  g.-cal. p e r g. T he s tan d ard  
h e a t of form ation  an d  th e  h e a t of isom érisation  of th e  tw o 
form s have  been calc. W . R . A.

Heats of combustion. I. Heat of combustion of acetone.
C. B. Miles and  H . H u n t (J. Physical-Chem., 1941, 45, 1346—  
1359).— An accurate  red eterm ination  of th e  h e a t of com ­
bustion  of COMe2 to  C 0 2 an d  liqu id  H 20  has given th e  vals. 
435-32 ± 0 -2 0  a n d  427-77 ± 0 ;26 kg .-cal . 15 for gaseous a n d  liqu id  
COMe2 respectively a t  25° an d  1 a tm . const, to ta l pressure.

C. R . H.
Heat contents of bivalent sulphates in extremely dilute 

aqueous solutions. A. L. R obinson an d  W . E . W allace ( / .  
Am er. Chem. Soc., 1941, 63, 1582— 1584).— B y a m odification 
of th e  m ethod  of Y oung el al. (A., 1938, I, 616) app lied  to  
th e  h eats of d ilu tion  of C aS 04, M gS 04, C d S 0 4, C uS 04, and  
Z n S 0 4 i t  is show n th a t  5 , th e  lim iting  deriva tive  of th e  
a p p aren t mol. h e a t c o n ten t w ith  respect to  ^ c o n c n .  (c), has 
m ax. val. betw een \ / c  =  0-02 a n d  0-03. T he m odified 
m eth o d  appears to  give b e tte r  agreem ent w ith  th e  D eb y e- 
H iickel lim iting  law  th a n  previously. W . R . A.

Entropy of mixing and heat of dilution of cellulose triacetate 
in dioxan. F . K unze (Z. physihal. Chem., 1940, A, 188, 
90— 98).— T he tem p.-dependence of th e  osm otic p ressure  of 
dil. so lu tions of cellulose t r ia ce ta te  in  d ioxan  has been studied , 
an d  from  th e  resu lts th e  en tro p y  of m ix ing  an d  th e  h e a t of 
d ilu tion  have  been calc. T he en tropy  of m ixing in  th e  m ore 
dil. range has th e  "  ideal "  val., b u t  increases m ore rap id ly  
th a n  th is  w ith  increasing concn. I t  is suggested th a t  th is  
corresponds w ith  an  increased no. of configurations resu lting  
from  change of place betw een so lven t mois, and  ind iv idual 
chain-m em bers of th e  long-chain solute mois. T he h e a t of 
d ilu tion  is positive  a t  concn. < 6 -2 2  g. pe r 1 ., b u t  becomes 
negative  a t  h igher concn. T h is an d  th e  abnorm ally  h igh 
tem p.-dependence of th e  osm otic p ressure in d ica te  association.

F . J . G.
Anhydrous sodium soaps. Heats of transition and classific­

ation of phases. R . D. Void (J: Am er. Chem. Soc., 1941, 63, 
2915— 2924).— T he tran s itio n  tem p , and  h ea ts  of tran s itio n  
of th e  series of soap phases, curd-fibre, subw axy, w axy, 
superw axy, nea t, and  iso tropic liqu id  of N a  lau ra te  (I), 
m y ris ta te  (II), p a lm ita te  (III), s tea ra te  (IV), an d  o leate  (V) 
have been in v estiga ted  using  a  new  differential calo rim eter 
capable of m easurem ents up  to  340°. F o r (II), (III), a n d  
(IV) sim ilar h e a t effects a re  observed an d  in d ica te  th a t  sim ilar 
changes in  s tru c tu re  are  involved. T he behaviour of (IV) 
an d  (V) suggests th a t  th e  s tru c tu ra l changes do n o t occur in  
th e  sam e o rder as for (I), (II), and  (III). A t th e  tran s itio n s 
from  c u r d s u b w a x y  and  subw axy ->  w axy  th e  h e a t effect 
is large and  varies w ith  chain  leng th . A t h igh tran s itio n  
tem p , th e  h e a t effect is sm all a n d  re la tive ly  in d ependen t of 
chain  leng th . T he low -tem p. tran s itio n s are p ro b ab ly  due 
to  rearrangem en t of th e  C chains w hilst th e  high-tem p. 
changes are  a ttr ib u te d  to  rearrangem en t of th e  p o lar heads 
of th e  mois. W . R . A.

Kinetics and rapid thermochemistry of carbonic acid.— See
A., 1942, I, 104.

100

VII.— ELECTROCHEMISTRY.
E lim ination of liquid junction potentials, m .  Comparison 

of the silver-silver chloride and silver-silver bromide electrodes 
at 25°. B. B. Owen an d  E . J. King (J . A m er. Chem. Soc., 
1941, 63, 1711— 1712).— T he stan d ard  po ten tia ls  of th e  A g- 
AgCl an d  A g-A gB r electrodes have been com pared b y  m eans 
of th e  cell A g-A gB r[K B r(*)m , K N O s(l — *)m| K N 0 3(l — x)m , 
KCl(*)f*| AgCl-Ag a t  25°. T h e  difference betw een these 
p o ten tia ls is 0-15100 v. in  good agreem ent w ith  vals. for cells 
w ith o u t liqu id  junctions. T he m ethod  em ployed (cf. A., 
1938, I , 624) is fund am en ta lly  sound  prov ided  th a t  th e  ionic 
s tren g th  is n o t too  high. . W . R . A.

A., I.— VII, ELECTROCHEMISTRY.



101 A., I.—viii, REACTIONS. 102

Overvoltage o! hydrogen on lead in the presence oi surface- 
active organic compounds. L. V aniukova and  B. K abanov  
( / .  Phys. Chem. Russ., 1940, 14, 1620— 1625).— T he H  over­
voltage on spongy P b  in  2— 8 n -H 2S 0 4 is ra ised  b y  org. 
add itio n s. T he increase is independen t of th e  c.d. Sub­
s ti tu te d  N H , com pounds cause th e  h ighest increase, e.g., 
tso-CjHj,, 0-46 v. in  0-002m. solu tion , Bu 0-26 v. in 0-001 M ., 
a n d  P r  0-15 v. in  0-01m. solu tion . Sulphates of (NMc3-CH2-)2, 
N PhM e2, benzylpyridine, /3-naphthaquinoline, an d  acrid ine 
cause an  increase of 0 01— 0-35 v. H exoic acid, C ,H 15 *OH, 
an d  o th er a lip h a tic  substances a re  less active . No definite 
m echanism  of th e  effect is suggested. J . J .  B.

Europium and ytterbium in rare earth mixtures. Polaro- 
graphic determination.— See A., 1942, I, 114. 

Polarographic reduction of osmium tetroxide. W. R.
Crowell, J .  H eyrovsky, an d  D. W . Engelkem eir (J. Am er. 
Chem. Soc., 1941, 63, 2888— 2890).— The po larographic reduc­
tio n  of OsOj in  sa tu ra ted  solu tions of B a(O H ) 2 and  Ca(OH ) 2 
a t  25° has been investiga ted  using th e  dropping  H g  electrode, 
a n d  com pared w ith  K tOsQ4 in  a  sa tu ra ted  solution of C a(O H )2. 
T he cu rren t-v o ltag e  curves for 0 s 0 4 show th ree  waves and  
th e  th ree  steps in  th e  reduction  are  considered to  correspond, 
respectively, w ith  H 0 s 0 6' - > 0 s 0 4"  +  O H ', 0 s 0 4"  +  2 H 20 - >  
0 s 0 2 +  4 0 H ' (I), an d  2 0 s 0 2 +  H fO -> O saO j +  2 0 H ' (II). 
T he half-w ave p o ten tia ls of (I) an d  (II) a re  —-0-44 v. and 
- 1 - 2 0  v. (against th e  norm al calom el electrode), respectively. 
T h e  cu rren t-v o ltag e  curve of K 20 s 0 4 shows waves corre­
sponding w ith th e  las t tw o found w ith  0 s 0 4. W . R . A.

VIII.— REACTIONS.
Unsensitised slow combination of hydrogen and oxygen 

between the second and third explosion limits in the temper­
ature range 500—560°. F. S. D ain ton  (J. Chem. Physics, 
1941, 9, 826— 827).— Polem ical ag a in st O ldenburg an d  Som ­
m ers (A., 1941, I ,  302). W . R . A.

Theory of displacements of mixtures giving maximum flame 
velocities. A. R. T. D enucs ( / .  Am er. Chem. Soc., 1941, 63, 
1757— 1758; cf. A., 1941, I, 270).— R elations have  been 
derived betw een th e  disp lacem ents of m ix tu res giving m ax. 
ffam e velocities fo r H 2 an d  for CO a n d  th e  com position of 
th e  a tm . used for com bustion . W . R . A.

Carbon monoxide-oxygen flame. VII. OH radical in flames 
of moist carbon monoxide. H . K ondra teeva  an d  V. K ondra- 
teev  (Acta Physicochim. U .R .S .S ., 1940, 12, 1— 8).— The 
presence of OH has been de tected  in  flames of m oist CO a n d  
0 2 a t  10—62-5 m m ., th e  p a rtia l pressure of O H  being 
~ 4  X 10~3 m m ., i.e., ~ 1 0 0  tim es th e  equilibrium  concn. T he 
ra te  of p roduction  of OH is approx . th e  reac tion  ra te , con­
firm ing th a t  i t  p lays an  essential p a r t  in  th e  reaction .

F . J .  G.
Radiation of the flame of carbon monoxide and ozone, and 

the mechanism of this reactions. M. Zatziorski, V. K ondra- 
teev , and  S. Solnischkova (J. Phys. Chem. Russ., 1940, 14, 
1521— 1527).— W hen a  m ix tu re  of CO an d  0 2 con ta in ing
3-5%  of 0 3 passes th ro u g h  a  q u a rtz  tu b e  a t  atnj- pressure, 
th e  decom p, of Oa becom es noticeable a t  120— 130° and  
q u a n t, a t  250°, b u t th e  %  of CO oxidised is low (0-2— 1%) 
a n d  decreases when th e  tem p , r ise s ; th is  negative  tem p, 
coeff. is p robab ly  due to  th e  low average [0 3] a t  h igher 
tem p . T he spectrum  of th e  CO +  Oa flame a t  150— 250° is 
iden tical w ith  th a t  of th e  C O -air flame excep t th a t  th e  form er 
show s no OH  bands. T he lum inosity  of th e  flame increases 
w ith  te m p .; if th e  mol. collisions ex tinguish ing  th e  lum in­
escence a re  tak en  in to  account, i t  is calc, th a t  a t  150° 1  in  1 0 3 
of th e  C 0 2 mols. form ed is excited , a n d  a t  250° 1 in  20— 30. 
E x cited  C 0 2 mols. can  be produced  o n ly  in th e  reac tion  
CO +  O ->-CO, b u t  o rd in ary  COa is form ed also d irec tly  from 
CO a n d  0 3 in  a  reac tion  th e  ac tiv a tio n  energy of w hich seems 
to  b e ~ 2 0  kg.-cal. J . J. B.

Propagation of the cool flame in combustible mixtures con­
taining 0 03%  of carbon disulphide. N. Sem enov an d  V. 
V oronkov (Acta Physicochim. U .R .S .S ., 1940,12, 831— 878).—  
Cool-flame p ropagation  in  0 2- N 2 m ix tu res co n ta in ing  0-03%  
of CS2 has been investiga ted . As [ 0 2j decreases, th e  region 
of p ropagation  ex tends to  lower tem p . T he ra te  of flame 
propagation  increases w ith  tem p , and  increases rap id ly  w ith  
increase "in pressure to  a  m ax. a t  *-~50 m m . Hg, following 
w hich th e  ra te  g rad u ally  decreases. E q u atio n s for th e

influence of pressure an d  tem p , on th e  ra te  of p ropagation  
an d  for th e  lim its of self-ignition an d  flame p ropagation  
have  been derived a n d  satisfac torily  app lied  to  th e  experi­
m en ta l d a ta . C. R . H .

Inflammability of ether-oxygen-helium  mixtures. Their 
application in anaesthesia. G. W . Jones, R . E . K ennedy, 
and  G. J . T hom as (U .S. B ur. M ines, 1941, Rept. Invest. 
3589, 15 pp .).—T he [Oa] in E tjO -O j-H e  m ix tu res m u st be 
k e p t <  ~ 1 6 %  in  th e  range of m ix tu res usually  em ployed in 
anaesthesia if explosion hazards a re  to  be e lim inated . T he 
ad d itio n  of He to  E t 20 - 0 2 m ix tu res therefore  offers som e 
difficulty  if  s tr ic tly  non-inflam m able m ix tu res a re  dem anded. 
T here  is, however, a  considerable range of m ix tu res in  which, 
a lthough  flame was p ro p ag ated  slowly upw ard  th ro u g h  th e  
te s t ap p ara tu s , no explosive violence was p roduced. T he 
range and  com position of these  m ix tu res are shown graphically , 
an d  th e ir  use un d er certa in  conditions is recom m ended. P re ­
lim inary  experim ents on th e  in flam m ability  and  clinical use 
of cyc/opropane-O j-H e m ix tu res in d ica te  th a t  th e  add ition  
of 5 %  or m ore of E taO to  non-inflam m able m ix tu res of cyclo- 
p ro p a n e -0 2-H e  in th e  upper lim it range does n o t b ring  th e  
m ix tu res b ack  again  in to  th e  inflam m able range.

H . C. M. .
Ignition conditions of gas mixtures. XVI. Effect of per­

acetic acid on the cold-flame oxidation of acetaldehyde. B. V.
Aivazov, N . P . K eier, and  M. B. N eim an (J. P hys. Chem. 
Russ., 1940, 14, 1535— 1549).— M ixtures of MeCHO an d  0 2 
can b u rn  w ith  a  red flam e when [ 0 2] : [MeCHO] is > 0 -2 5  or 
w ith  a  cold flam e when [ 0 2] : [MeCHO] is >  0-085. F o r a  
m ix tu re  [ 0 2] : [MeCHO] =  0-75 th e  zone of a  slow oxidation  
lies below th e  line 180 m m . H g a t  205°, 60 m m . a t  235°, an d  
50 m m . a t  280°, an d  th e  zone of red  flame above 140— 150 mm. 
a t  210—220° an d  260 m m . a t  250— 300°. B etw een these 
zones th ree  regions of cold flame are  s itu a ted . In  th e  first 
(220— 250° a t  TOO m m.), a f te r  th e  in d uction  period r ,  an 
ignition  tak es  place, a n d  th e  pressure  p  a f te r  ign ition  is >  
before. In  th e  second (250— 280° a t  100 mm.) a f te r  a  sho rt 
in duction  period  an d  ig n ition  p  is <  before. In  th e  th ird , 
a t  h igher tem p ., tw o  ign itions occur. In  th e  zone of slow 
oxidation  th e  ra te  of reac tion  is oc £°'68exp.( — 15,600/R j ') ; 
i t  is ra ised  b y  A c 0 2H , e.g., five tim es when 2-3 m m . of A cO ,H  
are  ad d ed  to  83 m m . of MeCHO +  0-75 0 2. D uring  th e  
in duction  period  of th e  cold flame ox idation  [A c0 2H ] in  th e  
reac tion  m ix tu re  increases, r  is th e  sm aller th e  h igher are p  
an d  th e  ra tio  [MeCHO] : [O,]. I t  is reduced by  an  ad d itio n  
of A c 0 2H , e.g., from  3-5 sec. to  1  sec. when 4 m m . of AcOaH  
are  added  to  56 m m. of MeCHO +  0-75 0 2. A c 0 2H  explodes 
above 275° a t  8  m m . a n d  above 340° a t  2 m m .; ad d itio n  of
1-67 C 0 2 p e r 1 mol. of A cO jH  reduces th e  explosion tem p. a t.  
these  pressures to  240° and  290°, respectively. T he strong  
influence of a n  in e r t  gas shows th a t  th e  explosion of AcOaH_ 
is a  chain  reaction  and h as  no th erm al charac te r. T he 
ox idation  of MeCHO gives first AcOsH ; [AcOaH] increases 
exponentially  w ith  tim e  u n til th e  concn. a t  w hich A c 0 2H 
explodes is reached. T h is explosion is th e  cold flame of 
MeCHO. T his th eo ry  accoun ts for th e  m agn itude  of r  and 
its  v a ria tio n  w ith  th e  a m o u n t of A c 0 2H  added. J . J . B.

Carbon dioxide reduction. A. F . Sem etschkova an d  D. A. 
F ran k -K am en e tzk i (Acta Physicochim. U .R .S .S .,  1940, 12. 
879— 898).-—T h e  p rim a ry  step  in  th e  reac tion  C 0 2 +  C ->-2CO 
over th e  range 600— 900° and  for pressures 50— 200 m m . H g 
is C 0 2 +  C -> C O  +  (CO), w h e re  (CO) denotes chem isorbed 
CO. T h is step  occurs on th e  free C surface a n d  requ ires 
ac tiv a tio n  in  th e  gas phase, th e  energy of ac tiv a tio n  being 
26— 27 kg.-cal. I t s  independence of surface conditions leads 
to  th e  assum ption  th a t  i t  is really  th e  energy possessed b y  a  
mol. in th e  gas phase. T he reac tion  is inh ib ited  b y  (CO). 
T h e  b ind ing  energy of (CO) is strong ly  affected  by  surface 
conditions and- especially b y  th e  presence o f m ineral a d ­
m ix tures. C. R . H .

Thermal decomposition of methyl «-butyl ether. S. J .
M agram  and H . A. T ay lo r (J. Chem. Physics, 1941, 9, 755— 
761).— T he th erm al decom p, of M eOBu“ a t  480— 560° is 
analogous to  th a t  of o th er ethers, an d  th e re  is no  evidence of 
th e  fo rm ation  of M eOH a n d  C2H 4 b y  ring-closure th ro u g h  a 
H -bond. In  th e  p rim ary  decom p. 58— 63%  yields C H 4 and 
P t°C H O  an d  th e  rem ainder C H tO, C2H 4, an d  CaH #. T he 
decom p, of th e  Pr°C H O  a n d  C H sO is rap id  com pared w ith  
th e  p rim ary  reaction , suggesting th a t  i t  is in duced  by  radicals 
from  th e  e th e r. T he energy  of ac tiv a tio n  of th e  p rim ary
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reaction  is 54-0 and. 56 "6 kg.-cal. pe r g.-mol. a t  200 a n d  100 ram . 
pressure, respectively, b u t is increased  to  ~ 6 0  kg.-cal. per 
g.-mol. for th e  N O -inhibited  reaction . T he constancy  of th e  
ac tiv a tio n  energies of b o th  norm al a n d  in h ib ited  reactions 
fo r a  series of ethers suggests th a t  th e  m echanism  is sim ilar 
in  each case. J .  W . S.

Dissociation of tetraphenylhydrazine and its derivatives.
G. N . Lewis and  D. L ipkin  (J. Am er. Chem. Soc., 1941, 63, 
3232— 3233).— Polem ical ag a in st Cain and W iselogle (A., 
1940, I, 325). W . R . A.

Exchange reaction between hydrogen and deuterium in 
heterogeneous systems. L. V. K ortschag in  an d  M. X. Urizlco 
( / .  P hys. Chem. P uss., 1940, 14, 1666— 1568).— Alizarin, 
o-anisidinc, and  o-toluidine (I) when shaken w ith  H aO con­
ta in in g  D jO  exchange 2 H  per m o l.; d im ethylglyoxim e ex­
changes 8  H  show ing tau tom erism  involving th e  Me groups. 
K in e tic  experim ents on th e  exchange betw een D 20  and  (I) 
gave no definite  results. ” J . J . B.

Coulombic energy of activation. E . S. Amis (J. A »ter. 
Chem. Soc., 1941, 63, 1606— 1609).— T he tw o w ays of m easur­
in g  th e  energy of ac tiv a tio n  of a  reaction  depend on w hether 
th e  tem p , coeif. of . th e  reac tion  ra te  is m easured  (a) in  a  
so lvent of const, com position or (6 ) in  isodielectric solvents. 
W ith  (a) e varies an d  th e  tem p , coeff. includes no t only th e  
increased energy of th e  reac tan ts  due to  pu re  th erm al effect 
b u t  th e  changed effect of th e  solvent on th e  reac tan ts . T he 
conditions for ionic reac tions are  discussed on th e  assum p­
tio n  th a t  th e  effect of th e  so lvent is due m ainly  to  a n  influence 
on th e  coulom bic forces betw een th e  electrically  charged 
particles. Influences of e lectrosta tic  forces on reac tion  ra tes 
as a  function  of e of th e  so lven t can  be in te rp re ted  b y  m easure­
m en t of th e  energies of activ a tio n  in  isodielectric m edia, and  
th e  p a r t  of th e  energy of ac tiv a tio n  w hich changes in  isor 
dielectric  m edia  is assum ed to  be th e  coulom bic energy. T he 
change of ‘energy of ac tiv a tio n  betw een th e  different ionic 
ty p e  reac tan ts  in various solvents is a  change in th e  coulom bic 
energies of th e  ions dow n to  e 40. A t > 4 0  th e  calc, changes 
of coulom bic energies a re  progressively >  observed changes 
in  energies of ac tiv a tio n  as e is lowered. W . R . A.

Effect of solvation on the kinetics of bimoleeular reactions 
in solution. V. A. H olzschm idt (Acta Physicochim. U .R .S .S .,  
1940, 16, 25— 42).— T he effect of so lvation  on th e  ra te  of a  
bim ol. reaction  in  solution is considered in  th e  ligh t of th e  
th eo ry  of th e  tran s itio n  s ta te . I t  is concluded th a t  norm al 
vals. of th e  non-exponential facto r w ill be  ob ta in ed  if  th e  
mols. reac t in  th a t  form  in  w hich  th e y  a re  p resen t in th e  
largest am o u n t : i.e., as so lvates if  strong ly  so lvated  o r as 
unso lva ted  mols. if  on ly  slightly  so lvated . An increased  val. 
of B  resu lts if  norm al mols. of a  strong ly  solvated  substance 
re a c t, a n d  a  decreased val. of B  if  so lvated  mols. of a  slightly  
solvated  substance reac t. F . J .  G.

Rate of oxidation of sulphite ions by oxygen. E . C. Fu ller 
an d  R . H . Crist (J . Am er. Chem. Soc., 1941, 63, 1644—  
1650).— F ac to rs  affecting th e  ra te  of reac tion  of N a 2S 0 3 
so lu tions sa tu ra ted  w ith  0 2 a t  1  a tm . hav e  been investigated . 
T he ra te  depends d irec tly  on [Cu‘‘] w hen th is  is >10~“.m., th e  
C u" ions ac tin g  as a  positive  ca ta ly st. M annitol (I) a c ts  as 
a  negative  ca ta ly st an d  its  in h ib ito ry  effect is uniform  over a  
105-fold change in  th e  concn. of (I). W ith o u t ca ta ly sts  th e  
reac tion  is of first o rder w ith  respect to  [S 0 3"J an d  th e  sp. 
reac tion  ra te  is 0-013 s e e r 1 a t  25°. T he effect of p B depends 
o n  th e  pn  r a n g e ; a t  p a  8 -2 — 8-8  th e  ra te  is indep en d en t of 
pa- I t  decreases betw een 5-9 a n d  3-2 in  a  com plicated w ay 
suggesting th a t  i t  depends on [SOa"] an d  on [H '] t  b u t no t on 
[H SO ,']. T h e  d a ta  a re  discussed in  term s of chain  m echanism s 
resu lting  from  reduction  of 0 2 an d  ox idation  of S 0 3"  ions b u t  
no  m echanism  w hich will accoun t for all th e  observed d a ta  
h as been found. .  W . R . A.

Dielectric and solvent effects on the iodide-persulphate 
reaction. E. S. Amis an d  J . E . P o tts , jun . (J . A m er. Chem. 
Soc., 1941, 63, 2883— 2888; cf. A., 1941, I , 475).— R ate  
coeffs. (A), ac tiv a tio n  energies (£), an d  frequency facto rs (B 
of th e  A rrhenius equation) have been de term ined  for th e  
reaction  betw een I '  an d  S 2O a"  in .iso d ielectric  (I) an d  iso­
com position (II) E t0 H - H 20  m edia a t  20°, 30°, and  40°. The 
sa lt effect of K N O , in  (I), e == 69-00, agreed w ith  p redictions 
of th e  D ebye-H uckel lim iting  law for < 0 -2 1 2 ; E  an d  B  
increase w ith  rise in  tem p ., and  decrease w ith  increasing  p t. 
A n equation  is derived for calcula ting  differences of E  an d  B

in  (I) of specified e, an d  in  (II) of const, c, and  ind ica tes th a t  
e lectrosta tic  influences p redom inate  in  th is  reaction.,

W . R . A.
Kinetics and rapid thermochemistry of carbonic acid,

F. J . W . R oughton  ( / .  Am er. Chem. Soc., 1941, 63, 2930— 
2934).— T he ra te  of h e a t evolution when HC1 is m ixed w ith  
N a H C 0 3 has been stud ied  b y  th e  th erm al m ethod of m easurings 
th e  velocity  of rap id  chem ical reactions. T h e  h e a t is evolved 
in  tw o stages, th e  first alm ost in stan tan eo u sly  ow ing to  com ­
b ination  of H ‘ a n d  H C 0 3'  an d  th e  slower second stage ow ing 
to  decom p, of H ?C 0 3 to  C 0 2 and  H 20 .  T he .velocity coeff. of 
th e  reaction  H 2C 0 3 C 0 2 +  H 20  has been eva lu a ted  for 4
tem p , and  increases m arkedly  w ith  rise in tem p . V a ls ..o f 
th e  h eats of th e  reactions H" +  H C 0 3'  ->• H 2C 0 3 an d  H 2C 0 3 
- > C 0 2 +  H „0, th e  equilibrium  const, of th e  reaction  COa +  
H 20  H 2C6 3, a n d  th e  tru e  first ion isation  const, of H 2C 0 3
hav e  been deduced. P re lim in ary  m easurem ents have also 
been m ade on th e  ra te  of dissociation of free N H 2‘C 0 2H  an d  
th e  ionisation  of its  C 0 2H  group. W . R . A.

Hydrolysis of dichloroacetic acid. F . K unze (Z. physikal. 
Chem., 1941, A, 188, 99— 108).— T he velocity  of hydrolysis 
of CHC12-C 02H  (I) a t  75— 125° an d  in  presence of various 
electro ly tes h as been stud ied . P rac tica lly  on ly  th e  anion 
reacts, an d  th e  reac tion  is unim ol. w hen referred  to  it. T he 
energy of activ a tio n  is 31,400 g.-cal., and  th is  ra th e r  h igh 
val. is th e  cause of th e  g rea te r s ta b ility  of (I) as com pared 
w ith  C H 2C1-C02H  an d  CCl3-CO,H. F . J .  G.

Rate of inversion of sucrose as a function of the dielectric 
constant of the solvent. C. J .  P lan k  a n d  H . H u n t ( / .  P hysical 
Chem., 1941, 45, 1403— 1415).— D a ta  for th e  inversion  of 
sucrose b y  HC1 in  d io x an -H 20  m ix tu res show th a t  th e  reac­
tio n  coeff. (A) increases w ith  increase in  concn. of d ioxan, 
th e  change closely corresponding w ith  log A/A0 — 11-6(1 ¡D — 
1/Do) where D  is th e  d ielectric  const, and th e  su b scrip t 0 
refers to  vals. in  H 20 .  If  k, =  k  calc, w ith  reference to  th e  
concn. of sucrose in th e  H 20  contained  in  th e  d io x a n -H 20  
m ixtures, th en  k , passes th rough  a  m in. w ith  increase in  D. 
T he change in  k w ith  [HC1] is >  th a t  expected  if reaction  
ra te  oc [HC1], T he sp. ro ta tio n  of in v e rt sugar decreases 
sharp ly  in p ro portion  to  th e  w t.-%  of d ioxan  in  th e  so lvent, 
th e  val. in  80%  dioxan being <0-33 of th e  val. in  H 20 .

C. R . H .
Polymerisation of styrene in thymol solution. J. K . M oore, 

R . E . B urk , an d  H . P . L ankelm a (J . A m er. Chem. Soc., 1941, 
63, 2954— 2957).— T he ra te  of po lym erisa tion  (ft) of purified 
sty ren e  in  th e  an tio x id an t, thym ol, has been in v estiga ted  a t  
100° a n d  140°. ft follows a  th ird -o rd e r law  w hich is a t t r i ­
b u ted  to  a  second-order cha in -in itia tin g  action  an d  a  first- 
order ch a in -te rm ina ting  m echanism . T he energy of ac tiv a tio n  
is 21,800 g.-cal., an d  th e  average mol. w t. of th e  polym eride 
is ~ 1 0 0 0 . No period  of ind u ctio n  was observed. T hym ol 
ac ted  as a  m ild ca ta ly st. No evidence for a  free rad ical 
m echanism  for th e  polym erisation  was found. W . R . A.

Reaction velocities at low temperatures. IV. Ionisation 
of nitroethane at temperatures between —32° and 20°. R. P.
Bell an d  A. D. N orris (J .C .S ., 1942, 854— 856).— T he velocity  
coeffs. for th e  reac tion  betw een N aO H  an d  E tN O , in  80%  
aq . MeOH over th e  tem p , range s tud ied  can  be expressed b y  
th e  sim ple A rrhenius equation . T h e  d a ta  give no ind ication  
of th e  "  tu n n e l effect,”  b u t  d a ta  a t  even lower tem p , w ould 
p ro b ab ly  provide a  crucial te s t  for th is  effect. C. R . H .

Rate and equilibrium studies of carbinol formation in tri- 
phenylmethane and sulphonephthalein dyes. S. H ochberg  an d
V. K. LaM er (J. Am er. Chem. Soc., 1941, 63, 3110— 3120).—  
T he ra te  (A) an d  equilibrium  (if) consts. for th e  fo rm ation  of 
th e  carbinols of th e  su lphonephthalein  dyes, brom ophenol- 
red, brom ocresol-purple, an d  brom ocresol-green, have  been 
de term ined  colorim etrically  in  H ,0  an d  in  isodielectric H aO - 
M eOH m edia a t  25°, 35°, an d  45° an d  com pared w ith  ex is ten t 
d a ta  for brom ophenol-blue. T he bim ol. m echanism  of carbinol 
fo rm ation  has been verified a t  25° for c rystal-v io le t by  con­
d u c tan ce  m easurem ents. T he decom p, of th e  carbinol to  
regenerate  th e  coloured form  of th e  dye involves a  mol. of 
H jO . E nergies of ac tiv a tio n  (E) an d  frequency facto rs are 
const, over th e  range of tem p , stud ied . A for »«-substituted 
su lphoneph tha le ins is in  th e  sam e o rder as fo r th e  “ su b ­
s titu e n t co n st."  as app lied  to  C ,H „  an d  A is affected only by  
changes in  E , th e  en tro p y  of ac tiv a tio n  (S) rem ain ing  const.
o -Substitu tion  involves changes in  E  a n d  S. A t const, tem p. 
(T), log A oc 1 /e  on th e  mol. fraction  scale. T h e  dependence
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of i f  on T  and  e in  isocom position m edia of const: e is dis­
cussed on th e  e lectrosta tic  theo ry . Vais, of k  a re  com pared 
w ith  p red ic tions from  th e  collision th eo ry  an d  i t  is th o u g h t 
th a t  su b stitu en ts  in  th e  o-position affect S th rough  v ibrational 
and ro ta tio n  p a rtitio n  functions ra th e r  th an  th rough  th e  
tran s la tio n a l p a rtitio n  functions. W . R . A.

Diffusion and kinetics of heterogeneous reactions. D. A.
F rank -Ifam en etzk i (Acta Physicochim. U .R .S .S .,  1940, 10,
9— 12).— M athem atical. E xpressions for th e  n e t ra te  of 
reac tion  betw een a  gas or a  solute and  a  solid are  derived for 
th e  region in  w hich n e ither diffusion no r th e  tru e  reaction  
ra te  m ay  be neglected. These ta k e  specially sim ple forms 
when th e  reciprocals of th e  ra te s  of th e  observed reaction , 
th e  tru e  surface reaction , and  th e  diffusion process are 
in troduced . F . .J .  G.

Reactivity of amalgams. H . A. L iebhafsky and  A. F . 
W inslow  ( / .  Am er. Chem. Soc., 1941, 63, 3137— 3142).— W ith  
v io lent ag ita tio n  th e  ra te  of ox idation  (A) of Zn am algam s is 
p ractica lly  in d ependen t of [Zn] a n d  is lim ited  b y  th e  ra te  a t  
w hich fresh am algam  surface is exposed. If  th is  ra te  is kep t 
const, k  is approx . oc th e  concn. of oxidising agen t an d  is 
a lm ost in d ependen t of t e m p . , T h a t  tw o  e lem entary  p ro ­
cesses, electron cap tu re  b y  th e  oxidising ag en t an d  expulsion 
of th e  re su ltan t positive  charges as Zn ions, are involved is 
borne o u t b y  th e  ox idation  of Pb , T l, Cd, Sn, an d  Cu am al­
gam s. Qual. resu lts for N a, Mg, and  A1 am algam s su p p o rt 
these  conclusions. Thus, rem oval of dissolved base m etals 
from  H g by  ox idation  becom es progressively easier as th e ir 
concn. decreases. T h e  increm ent in  log k  for ox idation  b y  
O j is oc increm ent in  th e  s ta n d a rd  electrode po ten tia l of th e  
dissolved base m eta l and , hence, k appears to  be cc decrease 
in  free energy for th e  reaction . T his is sim ilar,to  th e  re la tion ­
ship in  overvoltage stud ies betw een cu rren t a n d  applied  
voltage, and  th e  inertness of th e  am algam s to  H ’ ions is 
a n o th e r s im ila rity  to  overvoltage. T he p en etra tio n  of a  
po ten tia l b a rrie r b y  electrons, p o stu la ted  to  explain over­
voltage, ap p ears to  occur in  th e  ox idation  of am algam s. No 
re la tionsh ip  betw een k  a n d  electrode po ten tia l was found 
a lthough  i t  is believed th a t  such^i re la tionsh ip  exists.

W . R . A.
Surface conditions of precipitates and rate of reaction. IV. 

Reduction of mercurous chloride by hydxoxylamine. T. H.
Jam es (J. Am er. Chem. Soc., 1941, 63, 1601— 1605).— A lthough 
it w ould ap p ear im probab le  from  th e  mol. ty p e  s tru c tu re  and 
low electrical co n d u ctiv ity  of H g X l2 t h a t  in te rs titia l H g ,"  
could pass th ro u g h  th e  crysta ls o r th a t  th e  G u rn ey -M o tt 
m echanism  could operate  in th e  reduction  of th e  com pound, 
i t  h as been show n th a t  H g 2Cl2 is reduced by  N H aO H  in  a 
m anner sim ilar to  th e  reduction  of AgCl. T he influences on 
th e  ra te  of reduction  of p p td . H g 2Cl2 of (i) th e  age of th e  
p p t., (ii) adsorbed  dyes an d  gela tin , (iii) [N H 2OH], and 
(iv) v a ria tio n  in  th e  concn. of excess of C l' have  been studied .

W . R . A.
Effects of heat on dry proteins. I. Kinetics of formation 

of insoluble ovalbumin. F . W . B e rn h art (J. Physical Chem., 
1941, 45. 1382— 1387).— T he k inetics of th e  reac tion  w hich 
resu lts in  fo rm ation  of insol. ovalbum in (I) from  d ry  sol.
(I) a re  essentially  th e  sam e as those w hich describe auto- 
ca ta ly tic  reactions. T he calc, a c tiv a tio n  energy for th e  
reaction  is 33 kg.-cal. pe r mol., a  val. of th e  sam e order of 
m agn itude  as th a t  (35 kg.-cal. pe r mol.) calc, for th e  hea t- 
d en a tu ra tio n  of (I) in  solution a f te r  consideration  of th e  
influence of h eats of ionisation on  th e  observed vals. fo r th e  
ac tiv a tio n  energy of d en atu ra tio n . C. R . H .

Theoretical calculations for explosives. Temperatures, gas­
eous products, and effects of changes in carbonaceous material.
— See B., 1042, I, 56.

Pyrolysis of formaldoxime. H . A. T aylor an d  H . B ender 
(J . Chem. Physics, 1941, 9, 761— 765).— T he th e rm al decom p, 
of C H 2:N-OH a t 350— 415° to  y ield  H CN  and  H sO is of th e  
first o rder an d  has ac tiv a tio n  energy 39 kg.-cal pe r g.-mol. 
T h e  p ro ducts reac t m ore slowly to  y ield  m ain ly  CO an d  
N H „  w ith  some N a, H 2, CaH „  an d  u n sa tu ra ted  com pounds. 
T he reac tion  is p ro b ab ly  heterogeneous on a  clean glass 
surface. I t  is accelerated  by  traces of a ir  o r NO. I t  is 
suggested th a t  in  th e  N O -inhibited  decom p, of org. com ­
pounds, Me radicals form  MeNO complexes, w hich  by  iso- 
m erisation  y ield  CH,IN-OH . J .  W . S.

Thermal reactions promoted by diacetyl. F . O. R ice and 
W . D . W alters (J. Am er. Chem. Soc., 1941, 63, 1701— 1706).—

A sm all a m o u n t of Aca accelerates th e  decom p, of COMes a t  
526°, p resum ab ly  because Aca acts as a  source of free radicals 
n e a T  500°. T his acceleration  causes m ore rap id  form ation  
of keteri b u t  is dependent on  pressure. A chain  m echanism  
is proposed : Aca -> 2 M e +  2CO; COMea ->  2Me -j- C O ; Me 
+  COMe2 ->-CH4 +  C H 2-COMe; MeCO-CH2^ M e  +  CH,:CO 
Me +  CHj-COMe -V- COM eEt. Sm all am oun ts of Aca acceler­
a te  th e  decom p, of E t aO, MeCHO, an d  E tO H  and, also, th e  
polym erisation of C2H 4. W . R . A.

Joint action of tetralin hydroperoxide and nitro-compounds 
on the polymerisation of chloroprene. E . T schilikina an d  S. 
M edvedev (Acta Physicochim. U .R .S .S ., 1940, 12, 293—  
302).— o-, m-, a n d  ^j-C„H1 (N '02)! , and £ -N 0 2-C jH 4-N H a in ­
crease th e  ra te  of polym erisation  of chloroprene in  presence 
of te tra lin  hydroperoxide (I). T he effect is no t sim ply  
re la ted  to  th e  dipole m om ent of th e  N 0 2-com pound. By 
d e te rm ina tion  of th e  %  of insol. m ateria l a t  various stages of 
th e  polym erisa tion  i t  has been show n th a t  th e  ac tiv a tio n  by  
N 0 2-CeH 4-N H 2 occurs th ro u g h  an increase in  th e  ra te  of "the 
p rim ary  linear polym erisation  process, th e  ra te  of th e  second­
a ry  branch ing  process rem aining const. I t  is suggested th a t  
th e  tru e  in itia to r  of th e  process m ay  bo a  mol. of th e  form  
R-N(OH) (O O R ')->0 , produced  by  in te rac tio n  of th e  N 0 2- 
com pound a n d  (I). J . W . S.

Transition stages in catalysis. IV. Kinetics and thermo­
dynamics of the transition stages of the homogeneous catalytic
decomposition of hydrogen peroxide. N. I. K obozev and
E . E . G albreich (J. P hys. Chem. Russ., 1940 , 14, 1550—  
1 5 6 5 ).— T he ra te  v of decom p, of H 20 2 in presence of K ,C ra0 7 
oc [K 2Cra0 7] betw een 0 -002  an d  0-009M . A t 25° i t  changes 
during  one experim ent according to  th e  first order, b u t a t  0 ° 
th e  unim ol. coeff. increases, an d  a t  56° (vapour of COMea) 
decreases in  th e  course of an e x p erim e n t; a t  5 6 °  th e  reac tion  
appears to  be of th e  second order. T h is  behaviour can  be 
accounted for if  C r20 , "  is th e  in te rm ed ia te  p ro d u c t, an d  v 
cc [CraO#" ] ; th en  v — Aif[Cra0 7" ][H 20 a]>/ ( l  +  i f [ H 2OaIs), 
i f  being th e  equilibrium  const, of 2 H aO +  CraO ,"  C raO ,"  +  
2H 20 2. F rom  th e  tem p , coeff. of i f  th e  h e a t of th e  reaction  
CraO , -> C ra0 8 is calc, as 2 7 0 0  g.-cal. H N O a (0 -001— 0 -0 0 5 n .) 
reduces v a t  first, and  strong ly  increases i t  n ear th e  end  of 
th e  decom p, of H 20 2> so th a t  a  m ax. val. of v is reached. 
W hen v begins to  rise, th e  co n d u ctiv ity  of th e  solution rises 
also. T he m ax. val. of v occurs a t  a  h igher degree of decom p, 
w hen th e  tem p , is low-er. In acid  solution th e  ion H C raO ,' is 
th e  c a ta ly s t; i ts  h e a t of fo rm ation  from  H", Cr20 7" , an d  
2 H 20 2 is calc, to  be  1 7 ,6 0 0  g.-cal. H C r20 , "  is ~ 5  tim es 
as efficient as a  ca ta ly s t as is CraO ,". C o n trary  to  an  
assum ption  b y  E yring , th e  en trop ies of th e  in te rm ed ia te  
p ro ducts a re  v e ry  different from  those of th e  final p roducts.

J . J . B.
Persulphate-iodide reaction. II. Critical increment, and 

catalysed reaction in presence of neutral salts. W . J . How ells 
(J .C .S ., 1941, 641— 645).— E  for th e  reac tio n  is 12,840 g.-cal., 
a n d  th e  p ro b ab ility  facto r is ~ 1 0 ~ 4. E  increases apprec iab ly  
w ith  increase of ionic stren g th , b u t  is unaffected  b y  in te r­
change of cations. T he ca ta ly tic  effects of F e ‘"  an d  C u" 
ions are  in  qual. ag reem en t w ith  B ronsted 's  theory .

F . J . G.
Catalytic effect of water on aminolysis of ethyl phenylacetate 

in «-butylamine. P . K. Glasoe, L. D. Scott, an d  L. F . 
A udrie th  ( / .  Am er. Chem. Soc., 1941, 63, 2965— 2967).— T he 
c a ta ly tic  effect of H aO on  th e  am inolysis of C II2P h -C 0 2E t  in  
aq . N H aB ua a t  25° has been dem o n stra ted  an d  is a ttr ib u te d  
to  th e  fo rm ation  of B u “N H j' a n d  O H ' ions b y  in te rac tio n  of 
H 20  w ith  N H 2B un. T he prep , of phenylacet-n-butylamide, 
m .p . 57°, from  C H 2P h -C 0 2E t an d  N H 2B u° is described.

W . R . A.
Oxidation of phospholipins in presence of ascorbic acid and 

carcinogenic chemicals.— See A., 1942, III, 255. 

Kinetics of para-ortho  hydrogen conversion on charcoal.
R . B urste in  (Acta Physicochim. U .R .S .S .,  1940, 12, 201— 208; 
cf. A., 1939, I, 87).—T h e  ra te  (v) of th e  para-ortho  conver­
sion of H a a t  a  charcoal (I) surface a t  90° K. has been  stud ied  
b y  th e  th erm al co n d u ctiv ity  m ethod. O n pure  (I), outgassed  
a t  950°, v is  a lm ost in d ependen t of [H t], in d ica tin g  th a t  th e  
reaction  proceeds p rim arily  on ac tive  cen tres of th e  first 
k ind . On (I) poisoned b y  ad so rp tion  of a  definite  a m o u n t of 
H a a t  500°, v is a lm ost in d ependen t of [H a] a t  low [H a] b u t  
a t  high [H a] v oc [H ,]. T h e  resu lts  p e rm it ex p lan a tio n  of 
th e  ap p a re n t discrepancies prev iously  observed betw een th e
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ac tiv a tio n  energies as de term ined  by  th e  s ta tic  an d  dynam ic 
m ethods. J . W . S.

Alkali and alkaline-earth metals as catalysts in the hydro­
genation ol organic compounds. F. W . B ergstrom  and  J. F . 
C arson (J. Am er. Chem. Soc., 1941, 63, 2934— 2936).— Org. 
com pounds w hich form  add itive  com pounds -with alkali or 
alkaline-earth  m etals can be cata ly tica lly  hydrogenated  by  
high-pressure H a using  th e  m eta l as ca ta ly st. W ith  N a as 
ca ta ly s t hydrogenation  occurred a t  170— 260° excep t w ith  
C ,H ,N  w hich w as reduced a t  130— 160°. Ca behaves sim i­
la rly  to  N a  b u t  less ta r  an d  resin a re  form ed. H j in presence 
of Ca does n o t reduce CSH 6. Some of th e  hydrogenation  
using N a  appears to  be due  to  hydrogenolysis of th e  add itive  
com pound form ed w ith  N a since N aH  was de tected  a n d  m ust 
ex h ib it sp. c a ta ly tic  a c tiv ity  in hydrogenation  (cf. H ugel et al., 
A., 1932, 819). T he m echanism  of hydrogenation  is dis­
cussed. W . R . A.

Mechanism of the catalytic dehydration and dehydrogenation 
of alcohols of the homologous series C„H,n+1-0H . XII. A. 
B ork  (Acta Physicochim. U .R .S .S ., 1940 ,12, 899— 920).— F rom  
an  exam ination  of published d a ta  i t  is show n th a t  D ohse's 
observation  th a t  th e  ac tiv a tio n  energy of th e  ca ta ly tic  de­
hy d ra tio n  of alcohols is reduced as Me groups are  in troduced  
also holds for dehydrogenation  reactions. T he velocity  of 
deh y d ratio n  of alcohols of - th e  series follows A rrhen ius ' 
exponential law. T he pre-exponentia l te rm  in  th e  A rrhenius 
equation  depends on th e  c a ta ly tic  surface, th e  life period of 
th e  reacting  mol., an d  ste ric  factors. T he reaction  m echanism  
a t  th e  surface of th e  ca ta ly s t is discussed. C. R . H .

Restricted and accelerated autoxidation of (a) ethers and 
unsaturated hydrocarbons, (b) benzaldehyde in presence ol 
didiphenylene-ethylene.— See A., 1942, I I ,  49, 54. 

Inhomogeneity in co-precipitated copper hydroxide-magnes- 
ium  hydroxide catalsyts and its effect on their activity. E . H.
T aylor (J. Am er. Chem. Soc., 1941, 63, 2900— 2911).— C o-pptd.
(i) and  reverse co-pptd . (ii) ca ta ly sts  of th e  hydroxides of 
Cu and Mg have  been p repared  from  C u (N 0 3), an d  M g(N O,)s 
w ith  N aO H  an d  th e  ca ta ly tic  a c tiv ity  has been stud ied  by  
m easuring th e  ra te  of decom p, of H 20 2. T he a c tiv ity  of (ii) 
is >  th a t  of (i). Centrifuge experim ents showed th a t  (i) was 
inhom ogeneous w hilst (ii) was hom ogeneous. A pplications 
of th e  m ethods of co-pptn . an d  reverse co-pptn . fo r p reparing  
highly efficient p rom oted  ca ta ly sts  a re  briefly discussed.

W . R . A.
Effect of method ol preparation on activity of co-precipitated 

copper hydroxide-magnesium hydroxide catalysts. J . W .
Holm es and E . H . T ay lo r (J . Am er. Chem. Soc., 1941, 63, 
2911— 2915; cf. preceding a b s trac t) .— T he effects of w ashing 
an d  ra te  of p p tn . of co-pptd . (i) a n d  reverse co-pptd . (ii) 
ca ta ly sts  of Cu and Mg hydroxides p repared  from  C u (N 0 3)2 
and  M g(N 0 3)2 w ith  N aO H  have  been stud ied  b y  m easuring  
th e ir  ca ta ly tic  a c tiv ity  on th e  ra te  of decom p, of H 20 2. 
Changes in th e  a c tiv ity  of (i) are  com parable w ith  those 
caused w ith  w ide v a ria tio n s in  com position. T he a c tiv ity  of
(ii) is on ly  sligh tly  affected. T he resu lts a re  in te rp re ted  in 
term s of th e  inhom ogeneity  of (i). W . R . A.

Catalytic incomplete oxidation of methane with free oxygen. 
— See B., 1942, I ,  19. 

[Catalytic] pyrolysis of lower hydrocarbons in presence of 
methyl chloride.— See B ., 1 9 4 2 ,1, 72. 

Synthetic corrosion pits and the analysis of their contents.
E . D . Parsons, H . H . Cudd, an d  H . L. JLochte (J. Physical 
Chem., 1941, 45, 1339—-1345).— Synthe tic  corrosion p its  have 
been p repared  b y  using as anode or p i t  b o tto m  th e  exposed 
end  of a n  F e  w ire passing  th rough  a  cork a t  th e  b o ttom  of a 
vertica l glass tube, and  as cathode  a  flat coil of Cu w ire above 
th e  glass tub e . The po rtio n  of th e  Fe w ire outside  th e  glass 
tu b e  is in su la ted  w ith  paraffin w ax. T he assem bly is im ­
m ersed in  an  electro ly te b a th , th e  tw o  wires being connected 
a t  a  p o in t above th e  liquid level. A lkaline NaCl was used  las 
e lectro ly te  an d  th e  co n ten ts of th e  glass tu b e  .were rem oved 
a n d  titra te d ' by  a  m icro-po ten tiom etric  m ethod . T he results 
show  th a t  ion concn. in  th e  glass tu b e  is governed by bo th  
diffusion an d  electric tran sp o rt, equilibrium  ex isting  betw een 
th e  tw o m ethods of ionic m ovem ent. C. R . H .

Reduction of sulphurous acid at the dropping mercury 
electrode.— See A., 1942, I ,  65.

Electrolytic deposition of copper and silver.— See B., 1942,
I .  96.

Synthesis of silver hydrosols by electrolysis.— See A., 1942, 
I ,  50.

Silver plating.— See B ., 1 9 4 2 ,1, 55.
Copper-lead alloys [electrodeposited] from ethylenediamine 

solution.— See B ., 1942, I, 54. 
Cyanide zinc-plating baths.— See B.,.1942, I ,  55.
Cadmium plating.— See B ., 1942, I, 55.
Cobalt plating.— See B „ 1942, I, 55.
Electrodeposition of tin from acid solutions.— See B., 1942,

I ,  55.
Alkaline tin plating.— See B ., 1942, I, 55.
Electrolysis of magnesium aryl bromides in ethyl ether : 

behaviour of short-lived aryl free radicals.— See A., 1942,
I I ,  84.

Electrolytic reduction of acetone. Factors influencing pin- 
acol formation in alkaline solution.— See A., 1942, I I ,  76. 

Electrolytic reduction of sorbic acid.— See A., 1942, I I ,  73. 
Electrolytic reduction of benzophenone.— See A., 1942, I I ,  

56.
Corona discharge on liquid dielectrics. Materials responsible 

for increases in power factor. J . S ticher an d  J . D. P iper 
(Ind . Eng. Chem., 1941, 33, 1567— 1574).— A 4-hr. corona 
discharge on decahydronaph tha lene  (I) yielded %  of gas 
(m ainly H j), 5%  of u n sa tu ra ted  hydrocarbons sim ilar in  mol. 
w t. to  (I), and  1 2 %  of polym erised hydrocarbons of average 
mol. w t. 1200. ~ 8 2 %  of (I) rem ained  unchanged . T he 
substance  w hich causes th e  increase in  pow er fac to r is an  
u n sa tu ra ted , coloured, a n d  insol. co n stitu en t of th e  po ly­
m erised hydrocarbons w hich is form ed in  v e ry  sm all am ounts. 
I t  is n o t necessarily exclusively hydrocarbon  and  i t  appears 
to  b e  held  in  colloidal suspension. Tw o possible exp lan ­
a tions of w hy such substances have h igh  pow er factors are 
offered b u t  n e ith e r is com plete. C. R . H .

Decomposition of potassium nitrate in sunlight. T. V. S.
R ao  and  C. G opalarao (J . In d ia n  Chem. Soc., 1941, 18, 228—
232).— T he decom p, of aq . K N 0 3 t o  I< N 0 2 an d  0 2 occurs in  
lig h t of A >  2900 a ., an d  is  favoured  by  increasing p n .

F . J .  G.
Photo-activity of solids. IX. J .  A. H edvall, G. B orgstrom , 

and  G. Cohn (Kolloid-Z., 1941, 94, 57— 64; cf. A., 1940, I, 
312).— C ertain specim ens of CdS adsorb  p litlialeins in  darkness 
from  dil. so lu tion  to  an  e x te n t th a t  is considerably  reduced 
w hen th e  su b s tra te  is illum inated  w ith  w hite  ligh t. T he 
effect is due to  th e  n a tu re  of th e  surface of th e  CdS an d  can 
be abo lished  b y  previously  shak ing  th e  CdS w ith  C61I5N, 
w hich ex trac ts  a  sm all am o u n t (e.g., 0-5%) of S. CdS th a t  
does n o t con tain  ex trac tab le  S does n o t adsorb  ph thale ins in  
darkness, n o r a re  th e  la t te r  adsorbed by  finely d iv ided S. 
T he effect therefore depends on a  loose com bination  of S in  
th e  surface of th e  C d S ; th is, view  is confirm ed by  th e  observ­
a tio n  th a t  inac tive  CdS can  b e  rendered  active  b y  trea tm e n t 
w ith  (N H 4)2Sj, th e  p ro d u c t d eac tiv a ted  b y  ex trac tio n  w ith  
C 5H 6N, and  so on indefinitely . A dsorp tion  ex p erim en tsw ith  
various x a n th e n  dyes show th a t  w hilst all a rc  adsorbed  in 
darkness on ly  those con tain ing  %t lea s t one N A lk2 g roup give 
decreased adso rp tion  du ring  illum ination . T he photo-effect 
is p a r tly  reversible, increased ad so rp tion  occurring  when 
previously  illum inated  CdS is p laced in  darkness, a n d  de­
sorption  occurring w hen th e  adso rp tion  com plex form ed in 
darkness is a fte rw ards illum inated . F . L. U.

Photolysis of simple alkyl esters. J . K . R oyal and  G. K . 
Rollefson ( / .  Am er. Chem. Soc., 1941, 63, 1521— 1525).-—No 
H  a tom s are produced by  photolysis of HCO.M e o r MeOAc. 
T he ra te  of rem oval of Bi m irrors b y  free radicals produced 
by  photo lysis of HCOjM e yields a  va l. of 6 — 8  x  10-5  sec. 
for th e ir  half-life period com pared w ith  2— 3 X 10~° sec. for 
th e  free  radicals from  COMe2. T he photolysis of HCOaMe in 
a  s ta tic  system  yields p rincipally  CO, H s, C H 4, C2H 6, MeOH, 
an d  a  very  sm all a m o u n t of C H 20 .  T he to ta l  reac tion  can 
be represented  b y  a  com bination  of th e  following : (a)
H C O .M e- >  MeOH +  CO; (6) H CO jM e- >  2CO +  H 2; (c)
HCOiMe - >  C 0 2 +  C H 4; (d ) 2 H C 0 2M e -^ C 2H„ +  H ,  +  2CO,. 
A t 50%  decom p, th e  p ro d u c ts  in d ica te  th a t  th e  to ta l  reaction  
is 61%  of (a), 16%  of (6), 15%  of (c), a n d  8 %  of (d). W hen



109 A., I.—ix, METHODS OF PREPARATION. 110

NO  is added  no  H 2, C H 4, o r C2H , is found am ong the  
reaction  p roducts . M echanism s for th e  four co n trib u to ry  
reactions a rc  discussed. W . R . A.

Thermal and photochemical decomposition of oxalyl bromide.
J .  E . T u ttle  and  G. K. Rollefson ( / .  A m er . Choit. Soc., 1941, 
63, 1525— 1530) .— In  bo th  th e  th erm al and  th e  photochem ical 
decom p, of (COBr) 2 th e  p ro d u c ts are  CO and B r. T h rough­
o u t th e  range A 4358—-2052 A. no v a ria tio n  in  th e  n a tu re  of 
th e  reaction  was observed a n d  th e  q u an tu m  yield  was slightly  
< 1 . B r a tom s were p resen t du ring  th e  course of th e  reaction . 
T he th erm al decom p, is a  tw o-stage process, (i) (COBr)2->- 
COBr. +  CO, (ii) COBr2-> C O  +  B r2. R eaction  (i) proceeds 
a t  ~ § 0 0 ° as a  hom ogeneous first-order reac tion  w ith  an 
a c tiv a tio n  energy of 32 kg.-cal. R eaction  (ii) is a  he te ro ­
geneous reaction . W . R . A.

Photolysis of azomethane. C. V. Cannon and O. K . R ice 
(J. Am er. Chem. Soc., 1941, 63, 2900—2905).—T he q u an tu m  
y ië ld  in  th e  photodecom p. of (NMe! ) 2 (I) a t  3660 A. is u n ity  
an d  rem ains unchanged (a) a t  pressures up  to  63 cm., (6) by  
a  4-fold v a ria tio n  in ligh t in tensity , an d  (c) b y  excess of C 0 2. 
T he increase in to ta l pressure  does n o t give a m easure of the  
a m o u n t o f decom p, because (I) appears to  decom pose b y  
o th er reactions th an  those  yield ing  d irec tly  N 2 and  alkanes. 
Possible reactions a re  discussed. W . R; A.

ESect of ultra-violet light on methylcellulose in solution.
L. Spitze, A. M ooradian, R . H . H artigan , an d  L. A, H ansen 
(J. Am er. Chem. Soc., 1941, 63, 1576— 1580).— M easurem ents 
of Tj, osm otic pressure, and  Cu no. show th a t  th e  m eth y l­
cellulose (I) mol. is degraded when aq . solu tions a re  irrad ia ted  
w ith  u ltra -v io le t rad ia tio n  from  a q u a rtz  H g  arc  lam p. The
m ean mol. w t. of (I) is~ 5 0 ,0 0 0 . W . R . A.

Photochemical studies. XXXIV. Photochemical decom­
position of benzene. J .  E . W ilson an d  W . A. Noyes, jun . 
(J. Am er. Chem. Soc., 1941, 63, 3025— 3028).— On irrad iation  
w ith  A < 2 0 0 0  A. C ,H „ is decom posed to  C2H 2, H 2, an d  a  
solid resem bling cuprene. C6H 5 a n d  D 2 do n o t com bine 
photochem ically . D efinite conclusions regarding th e  m echan­
ism of decom p, arc n o t possible b u t  ten ta tiv e  suggestions are 
advanced . „ W . R . A.

Mercury-photosensitised reactions involving benzene and 
hydrogen. G. S. Forbes and  J. E . Cline (J. Am er. Chem. 
Soc., 1941, 63, 1713— 1716).— C6H e v apour is decom posed by 
Hg v ap o u r excited  b y  resonance rad ia tio n  of A 1849 a . o r by  
unsensitised rad ia tio n  of < 2 0 0 0  a ., b u t  n o t by  H g  excited 
by  resonance rad ia tion  of 2537 A. PhO H  v apour is, however, 
decom posed b y  2637 a . an d  th e  reac tion  is accelerated  by  H 2, 
w hich seems to  be added  to  a rom atic  rings because very  little  
H 20  is form ed. W hen m ix tures of C„Ha an d  H 2, b o th  a t  
75 m m . and  sa tu ra ted  w ith  H g  v apour a t  55°, a re  exposed 
to  resonance rad ia tion , p rincipally  2537 a ., a  fa irly  volatile  
p ro d u c t was ob ta ined  w hich appears to  be a  eyefohexadiene 
yielding, on brom ination , 1 : 2 : 4 : 5 -tetra  bromocyeZohexane. 
Less volatile  p roducts co n ta in  H  a n d  C in  th e  ra tio  0-107, 
b .p . 233°, an d  average mol. w t. 160. D ehydrogenation  by  
chloranil gives P h a an d  hydrogenation  in th e  presence of 
A dam s ca ta ly s t showed th a t  3-4 mois, of H 2 were tak en  up. 
T he form ation  of th ree  hydrogenated  d iphenyls, form ed by  
com binations betw een th é  free radicals CSH» and  C,H,_ is 
p ostu la ted  and  supported  b y  m easurem ents of n  a n d  p. T he 
following reaction  m echanism  is ten ta tiv e ly  p u t  forw ard  : 
(i) H g +  /iv -> H g* ; (ii) Hg* +  H a-> 2 H  + ' H g ; (iii) H  +  
C ,H ,-> C eH , ; (iv) C ,H 7 +  H - > cycZohexadiene (C ,H ,); (v) 
CaH 7 +  C ,H ,-> C ,H ,-C bH ,;  (vi) C»Hs +  H - > C ,H , ;  (vii) 
C ,H , + C sH 7 -> C ,H ,‘CeH 7; (v iii)C 6H , +  C8H ,- > C 8H ,-C 5H„. 
Since v e ry  little , if any , phenylcycZohexadiene is found  am ong 
th e  reac tion  products th e  reaction  C ,H 8 +  CeH , -> C SH 5-C.,H7
4 - H  is considered to  be u n im p o rtan t. W . R . A.

Photochemical decomposition of rotenone. L. S. T s’ai an d  
T. S. K e ( / .  Am er: Chem. Soc., 1941, 63, 1717— 1718).— From  
a  s tu d y  of th e  absorp tion  spec tra  of solutions of ro tenone (I) 
in  E tO H  sa tu ra te d  w ith  C 0 2 a n d  w ith  O, exposed to  sunlight, 
it is concluded th a t  0 2 does n o t decom pose (I) in th e  d a rk  
b u t in  ligh t th e re  is considerable decom p. Since th e  abso rp ­
tion  curves fo r th e  solu tions trea te d  w ith  CO, are  on ly  very  
slightly  different from  those  trea te d  w ith  O t , O , can  have 
little  effect on th e  photo-decom p, o f (I). W . R . A.

Behaviour of visual purple at low temperature.— See A., 
1942, I I I ,  23.

IX.— METHODS OF PREPARATION.
Polyhydric alcohol- and tartaric acid-copper-alkali com­

plexes.— See A., 1942, I, 40. 
Stability and activity coefficients of the silver-am m onia  

com plexion.— See A;; 1942, I; 62.
Reaction between hydrogen and Pyrex glass. L. E . R o b erts  

and  C. B ittn e r ( / .  Am er. Chem. Soc., 1941, 63, 1513— 1516).;— 
W hen H 2 is heated  w ith  P y rex  glass a t  a n  in itial pressure  of 
700 m m . and  a t  500— 580°, th e  pressure d rops stead ily  ow ing 
to  diffusion. T he ra te  of pressure drop  increases rap id ly  
w ith  tem p . Vols. of H 2 requ ired  a t  different tem p, to  resto re  
th e  in itia l pressure an d  th e  efficiency of recovery of H 2 a f te r  
heating  in  co n tac t w ith  P y re x  have been m easured . '■—45 — 
75%  of H 2 d isappeared  and  ~ 0  1 of i t  as H 20 .  T he glass 
darkened  even below th e  surface. No equilibrium  was 
a tta in e d  a n d  i t  is concluded th a t  th e  process is an  irreversible 
reaction  an d  th a t  th e  am o u n t of H 2 rem oved is sufficiently 
large to  u p se t pyrolyses in  P y rex  in  w hich H 2 is a  p roduct.

W . R . A.
Ion exchange between solids and solutions. H . F . W alton  

(J. F ranklin  In st., 1941, 232, 305— 337).— M inerals, syn the tic  
inorg. and  org. com pounds, a n d  colloids w hich show ionic 
exchange are  enum erated  a n d  th e ir  s tru c tu res  discussed. 
T he d is trib u tio n  of ions betw een th e  exchanger and solution 
a n d  o th e r physical chem ical aspects of th e  proccss are also 
d iscussed an d  its  app lications in  H 20  trea tm e n t and  o th er 
uses a re  enum erated . J .  W . S.

Water softening.— See B ., 1942, I, 59.
Reactions between acidoids and substances sparingly soluble 

in water. O. Sam uelson (Svensk K ent. T idskr., 1941, 53, 
60— 66).— T he reaction  betw een 10 year-old ZnS and an  org. 
sulphonic acid  zeolite h as been stud ied . T he reagen ts were 
g round to  <0-01 in . a n d  suspended in  H 20 , a n d  th e  resu lts 
com pared w ith  those  o b ta ined  w ith  HC1 an d  ZnS. T he 
zeolite liberated  H aS a t  th e  sam e ra te  a s  2n-HC1; i t  is con­
cluded th a t  th e  m ateria l is a  strong  acid  an d  th a t  reac tion  
tak es p lace b y  th e  action  of H" in so lu tion  on solid ZnS. 
S im ilar resu lts  were o b ta ined  w ith  H  b en to n ite  and  C aC 03.

M. H . M. A.
Electrometric study of precipitation of hydrous indium 

hydroxide.— See A., 1942, I, 6 6 .
Europium and ytterbium amalgams. H . N . McCoy (J. 

Am er. Chem. Soc., 1941, 63, 1622— 1624).— A m algam s are  
form ed w hen M (OAe)j (M =  E u, Yb) in  K  c itra te  is electro­
lysed betw een a  H g  cathode a n d  P t  anode a t  low vo ltage 
w ith  good cu rren t efficiency o r b y  th e  d irec t ac tio n  of K  
am algam . T he solid am algam s H g 10E u  a n d  H gtE u 3 have 
been p repared . W . R . A.

Cyanogen halides. P . K ailasam  (Proc. In d ia n  Acad. Set., 
1941, 14, A, 165— 169).— D ry  Cl2 has no  ac tio n  on C N I a t  
tem p . > 4 0 °. B r2 an d  d ry  CNC1 in te ra c t a t  room  tem p ., 
form ing a  c ry st. compound, C„NsCl8Br, m .p. 160— 161°, 
sublim ing a t  > 1 0 0 ° ; sol. in  E t 20 ,  CS2, CC14, an d  ligh t p e tro l­
eum , v e ry  sol. in  CHC13> C»He, and  COMe2, insol. in  cold, 
sol. in  h o t H 20 ; decom posed b y  E tO H  a n d  by H aO a t  100— 
120°, form ing cyanuric  ac id ; mol. w t. 206 in  CeH„. T he 
substance behaves as a  mol. com pound 2C3N 3Cl,C3N aBr, 
dissociating in  C6H , solution. C yanuric chloride in te rac ts  
w ith  47%  aq . H B r a t  room  tem p ., form ing th e  compouiid 
C ,N aCl2Br, m .p. 210° w ith  v o la tilisa tio n ; sol. in  org. solvents, 
insol. in  cold H tO, decom posed b y  E tO H  an d  b y  H 20  a t  
120°, g iving cy an u ric  acid. L . J .  J .  .

Geochemical data on Saratoga mineral waters.— See A..
1 9 4 2 ,1, 120.

Exchange reaction between gaseous and combined nitrogen.
G. G. Jo ris  (J. Chem. Physics, 1941, 9, 775).— No isotope 
exchange betw een gaseous 15N 2 an d  l5N u N  a n d  aq. N a N 0 3, 
N aN O j, o r N H jO H .H C l could be d e tec ted  a f te r  360 hr. 
co n tac t. T he resu lts o b tained  w ith  rad ioactive  N a (A., 1941, 
I, 420) are  a ttr ib u te d  to  difficulties a ris in g  in  op eratio n  w ith  
th e-rad io ac tiv e  isotope. J .  W . S.

Formation of [metal] nitrosyls, nitrosocarbonyls, nitroso- 
cyanides, and nitrosohalides. B . O rm ont (Acta Physicochim. 
U .R .S .S .,  1940, 16, 159— 175).—T he s ta b ility  an d  p roperties 
of m etallic n itrosy l and  carbonyl com pounds are  com pared 
an d  discussed. I t  is concluded th a t  th e  N O  m ol. donates 
th ree  electrons to  th e  cen tra l a to m  if by  so do ing th e  effective
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a t .  no. of th e  la t te r  is n o t increased  above th e  val. for an  
in e r t  gas, a n d  in  these  cases th e  NO com pound is m ore 
stab le  th a n  th e  corresponding CO com pound. O therw ise th e  
NO m ol. donates only tw o electrons, and  is th en  less firm ly 
held  th a n  CO. F . J .  G.

Ammonium salts ol aliphatic carboxylic acids. S. Z uffanti 
(J . A iner. Chem. Soc., 1941, 63, 3123— 3124).— An a p p ara tu s  
fo r th e  prep , of an hyd . N H , sa lts .o f a lipha tic  carboxylic  acids 
is described. N H t sa lts  of th e  follow ing hav e  been prepared  
(m .p. in  parentheses) : E tC O aH  (107°), P r“COsH  (108°),
P riC O aH  (118°), B uaCOaH  (108°), Bu/3COaH (91°), «- (108°), 
a n d  tso-hexoic ( 1 0 2 °), n -hep to ic  ( 1 1 2 °), «-octo ic (114°), 
«-nonoic (115°). W . R . A.

Sulphur monoxide. E . K o n d ra teeva  an d  V. K ondra teev  
(J . Phys. Chem. R uss., 1940, 14, 1528— 1534).— T he com ­
position  (SO)„ of th e  gas g iving rise to  th e  characteris tic  
ab so rp tion  spec trum  betw een 3400 a n d  2500 a . is  p roved  by  
an a ly sis ; d agrees w ith  SaOa. F rom  th e  em ission spectrum  
of th e  real SO its  abso rp tion  spec trum  can  be approx. 
c a lc .; i t  is different from  th a t  observed. T he coeff. of abso rp ­
tio n  of S20 2 is in d ependen t of tem p , betw een —70° an d  20°, 
show ing th a t  no m easurable dissociation to  SO tak es  place. 
T he spectrum  of S2O a appears un d er conditions w hich  m ake 
form ation  of SO energetically  im possible. T h is spectrum  
can n o t be due to  Sa mols. since i t  is too  com plicated  for a  
d ia t. m ol. J .  J .  B .

Mechanism of polymerisation oi thiocyanogen from the 
magnetic viewpoint.— See A., 1 9 4 2 ,1, 48. 

Dehydration of som e pure and mixed chromi-selenic alums 
and formation of corresponding complex chromi-selenates.
P . C. R ay ch o u d h u ry  (J . In d ia n  Chem. Soc., 1941, 18, 277—  
280).— N H 4C r(Se04)2,12H 20  on d eh y dration  a t  80— 1 1 0 ° ’ 
y ields (N II i [C r(Se0t )2],2-5H20 .  C r,(S c0 1)3,(N H 4)2S 0 4,24H 20  
yields ( ^ i f 4)s[C»-2(Se0 4)3(S0 4) ] ,3  (90— 105°) and  1-5 (110°)//20 . 
Cr2(S 04)3,(N H 4)2S e 0 4,24H 20  yields (.V //4)2[C>2(S 0 1)3(SC0 1 )],4, 
3-5, 3, an d  2-5H 20  a t  80— 100°, 110— 120°, 130— 150°, and 
150— 180°, respectively. N aC r(Se04)2,12H 20  yields 
M»a[C>-a(Se04)4],2, 1, an d  0-5H 20  a t  90— 100°, 110— 120°, and  
140— 150°. CrJ(S 0 4)3,N a2S e 0 4,24H !l0  yields 
JVaa[Cra(S 0 4)3(Se04)],4, 3, and  2H 20  a t  80— 85°, 90— 100°, and  
120— 160°. All these  p ro d u c ts  form  green solu tions w hich, 
w hen cold an d  freshly  p repared , give no reac tions for C r" ', 
S 0 4" , o r  S e 0 4" .  T h ey  are  decom posed w hen th e  solu tions 
a re  h eated . F . L . U.

Reactions in mixtures of chromite, magnesia, and alumina.—
See B ., 1942, I ,  8 8 .

Formation of ammonium phosphomolybdate in presence of 
certain organic acids. W . C. D avies (Analyst, 1942, 67,
1— 4).— Preform ed N H 4 phosphom olybdate  is sol. in  n eu tra l 
so lu tions of c itric, oxalic, a n d  m alic acids. I t  is suggested 
th a t  sol. com plexes a re  form ed a n d  th a t  th e ir  fo rm ation  
accounts for th e  in terference of certa in  org. acids w ith  th e  
g rav im etric  an d  colorim etric  d e te rm in a tio n  of H aPO t . Excess 
of phosphom olybdate  a n d  h igher tem p , te n d  to  reduce th e  
in terference. S. B

Ferric thiocyanate. H . I. Schlesinger (J . Am er. Chem. 
Soc., 1941, 63, 1765— 1767).— Polem ical ag a in st B en t and  
F rench  (A., 1941, I ,  210). W . R . A. •

Complex compounds of diguanide with tervalent metals, 
v m ,  IX.— See A., 1942, II, 78.

Complex compounds of diguanide with bivalent metals. 
JI. Nickel diguanidines. P . R ay  an d  B . C. P u ra k a y asth a  
(J . In d ia n  Chem. Soc., 1941, 18, 217— 224).— T he following 
com plex salts are  described : RCI2,2H 20 ;  R B ra,2H sO ; R I , ;  
R F a,4 H ,0 ; R F .,H F ,(N H 4)H F a,3-5HaO ; R(C103)3,H 20 ;
R (B rO j)t ,T 5 H jO ; R ( I 0 3)a,0-5H 20 ; R 3(IO t)2,7-5H sO ; R{C104)2; 
R (M n 0 4) ,;  R (B F 4)2 ; R (N 0 3)a,H 20 ;  R (N 0 2)2,H 20 ;
R S 0 4,3H 20 ;  R S 0 j ,3 H ,0  ; R S 20 3,2H s0 ;  R S a0 „ ,2 H 20 ;
R (C N S),; R S e 0 4,3 H ,0 ;  R C r0 4,3 H ,0 ;  R C 0 3,2H S0 ;
R 2F e(C N )„4 H sO ; R 3[Fe(CN )5] a,6 H aO ; R [Fe(C N )6(N O )],H aO ; 
R 3[Co(CN),]2,6 H sO ; R 3[C o(N 02) 0]2,1 8 H ,0  ; R H g I4;
R I( I3),1-5H jO ; RC1(Ij),3H 20 ;  R  =  Ni(CaH ,N 5)2). T h eso lu - 
b ility  re la tions a n d  isom orphism  of these  salts a re  discussed.

F . J .  G.

X.— ANALYSIS.
Principles of quantitative spectrochemical analysis. N . S. 

B ayliss (J . Proc. A ustral. Chem. In st., 1941, 8, 260— 260).—

T he C or g rap h ite  arc, th e  re la tion  of spectrum  in ten sity  to  
concn., th e  photographic  image, q u a n t, analysis b y  m eans of 
th e  spectrograph , an d  errors due to  background  an d  s tra y  
ligh t are discussed. Spectrochem ical analysis is specially 
su itab le  for ro u tin e  w ork, is w idely applicable, and , for 
concns. of 1  to  0 -0 0 1 % , is o ften  superior to  chem ical analysis.

L . S. T .
Micro-method of chromatographic analysis. M .'O ’L. Crowe 

(Ind . Eng. Chem. [Anal.], 1941, 13, 845— 846).— T he m ethod 
is su itab le  for a  rap id  p re lim inary  selection of solvents, 
adsorben ts, an d  e lu trian ts . A dsorbents a re  p laced in  th e  
cups of a  porcelain sp o t p la te  an d  m oistened w ith  various 
solvents. A d rop  of th e  solution u n d e r investiga tion  is 
allow ed to  flow from  th e  rim  of th e  cup in to  th e  adsorben t. 
L arger separa tions can be effected in  P e tr i  dishes. T he 
m ethod  is useful in  th e  analysis of sm all q u an titie s  of 
biological m aterials. ' L . S. T .

Karl Fischer reagent. VUI. Determination of water ol 
hydration in salts. W . M. D . B ry an t, J .  M itchell, ju n ., D . M. 
Sm ith, an d  E . C. A shby. EX. Reactions with inorganic 
oxides and related compounds. Oxidation and reduction 
reactions. J .  M itchell, ju n ., D . M. Sm ith , E . C. Ashby, and  
W . M. D. B ry a n t ( / .  A m er. Chem. Soc., 1941, 63, 2924— 2927, 
2927— 2930; cf. A., 1941, I I ,  180).— V III . T he titr im e tric  
d e te rm ination  of H aO in  25 h y d ra te s  w hich include th e  
h y d ra ted  su lphates of th e  m etals ex tend ing  from  Mn to  Zn 
and  in th e  desiccants, a c tiv a ted  A120 3> S i0 2 gel, CaCl2, a n d  
p a r tly  d eh y d ra ted  C aS 0 4 (" D rierite  ” ), has  been in v estiga ted  
using th e  K arl F ischer reagen t. T he titra tio n  was rap id  an d  
com plete excep t for "  D rie rite ,” w hich gave a  low val. 
a ttr ib u te d  to  th e  H 20  being zeolitic in  n a tu re .

IX . T he n a tu re  an d  sto icheiom etry  of reac tions of th e  
K arl F ischer reagen t w ith  inorg. substances o th er th a n  H sO, 
e.g., oxides an d  sa lts  of th e  a lkali an d  a lka line-earth  m etals, 
have  been investigated . Tw o ty p es of reactions a re  described,
(i) involving th e  O of m eta l oxides an d  salts of oxygen acids 
a n d  (ii) ox idation  an d  reduction  of cations an d  anions b y  a  
m odified I 2- I '  couple. W . R . A.

[Determination of] fluorine in water.— See B „ 1942, I I I ,  39. 

Determination of nitrates in water by a modification of the 
phenoldisulphonic acid method.— See B ., 1942, I I I ,  39.

Molybdenum-blue reaction. Spectrophotometric study. J .T .  
W oods an d  M. G. Mellon (Ind . Eng. Chem. [Anal.], 1941, 13, 
760— 764).— T he application  of th e  M o-blue reac tion  to  th e  
colorim etric  d e te rm in a tio n  of P 0 4'" ,  A sO /" , and  S i0 3"  has 
been in v estiga ted  spec trophotom etrically . R anges of th e  
m ethods, conform ity  of th e  blue system  to  B eer's law, an d  
th e  effects of variab les such a s  tim e, tem p ., a c id ity , an d  
am oun ts of re ac ta n ts  on th e  colour developed hav e  been 
exam ined. F o r P 0 4" ',  th e  re la tive  m erits of H 2SnCl4, quinol, 
am inonaphtho lsu lphonic  acid, a n d  a  reduced m olybdate  solu­
tio n  a s  red u c tan ts  a re  com pared. T he inad eq u acy  of certa in  
proposed p e rm an en t s tan d ard s  is show n, an d  th e  effects of 
63 ions, m an y  of w hich in terfere , a re  tab u la ted . L . S. T .

Rapid determination of phosphorus in ferromolybdenum and 
in  calcium molybdate.— See B ., 1942, 1, 50. 

Colorimetric determination of phosphorus in steel and cast 
iron.— See B ., 1942, I ,  94.

Use of granulated zinc alloyed with 0-3% of copper for the 
Gutzeit test for arsenic. G. T ay lo r an d  J . H . H am ence 
(Analyst, 1942, 67, 12— 13).— C u-Z n alloy  used in  th e  G u tzeit 
te s t  (cf. B ., 1941, I I I ,  211) does no t give a  heav ier s ta in  on 
HgCl2 papers th a n  th a t  p roduced  b y  th e  o rd in ary  g ranu la ted  
Zn w ith  th e  sam e q u a n tity  of As. Less e rra tic  resu lts  a re  
o b tained  an d  th ere  is no need to  em ploy a  p re lim inary  reduc­
tio n  w ith  S 0 2. H g B ra papers m ay  be used w ith  th e  C u-Z n 
alloy  an d  give s ta in s w hich  a re  m ore in tense  an d  m ore easily  
assessed th an  those  given w ith  HgCla papers. S. B.

“  Partition method ”  for determination of boron [in glass],—
See B ., 1942, I, 36.

Hydrofiuosilicic acid method for determination of quartz.
F . H . G oldm an (In d . Eng. Chem. [Anal.], 1941, 13, 789—  
791).— Procedure  for d e te rm in in g  th e  q u a rtz  (I) c o n ten t of 
"  se ttled  d u sts  ”  is described. M echanical losses, a n d  losses 
due to  dissolution  of (I) b y  th e  H aSiF„ h av e  been, reduced 
g rea tly  b y  using  a  const, tem p , of 10°, a  M unroe crucible
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in s te a d  of filter-paper, th e  add ition  of SiO , gel to  th e  H 2S iF e, 
an d  H N O , in stead  of HC1 for dissolution of sol. m aterial.

L . S .T .
Rapid procedure lor determination oi carbonate. A. C.

Kuyper and  L. M. Jones (Ind . Eng. Chem. [Anal.], 1941, 13, 
801— 802).— T he to ta l  COs is p p td . q u a n tita tiv e ly  by adding 
a q . N aO H  followed by  aq . SrCl2 to  th e  sam ple. T he reaction  
m ix tu res  are neu tra lised  (pink to  phenolph thale in ), a  know n 
■excess of HC1 is added, an d  CO, is rem oved by  aera ting , and  
h eatin g  a t  80° if necessary. T he rem ain ing  acid  is t it ra te d  
w ith  a lkali. Large am o u n ts of N H 3 in terfere  w ith  th e  
p h eno lph tha le in  end-point, a n d  M g" in terferes in  so fa r as 
M g(OH )2 is n o t redissolved during  neu tra lisa tio n . C 0 2-free 
N aO H  is m ost easily  p repared  b y  add ing  sa tu ra ted  aq . N aO H  
to  slightly  acid, boiling distilled H 20 .  L . S. T.

[Semimicro-]detection of carbon dioxide and sulphur dioxide 
from mixtures of carbonates and sulphites. G. B. Iieisig  and 
A. Lerner (In d . Eng. Chem. [Anal.], 1941, 13, 843).— 1 mg. 
o f th e  solid (or n eu tra l solution) is h ea ted  w ith  5 drops of 
5n-A cO H  for 2 m in. in  a  sm all tes t-tu b e . T he evolved gases 
a re  passed th rough  a  cap illa ry  of special shape fixed in  th e  
u p p e r ha lf of th e  tube, an d  con ta in ing  acid  Fe[Fe(C N ),], 
a n d  above th is , aq . B a(O H )2. In  presence of 0-005 mg. of 
S O / ' th e  brow n so lu tion  of Fe[Fe(C N )6] tu rn s  blue in  1 m in., 
an d  th e  C 0 2 passes on to  th e  B a(O H )2, w hich becom es tu rb id  
w ith  <0-025 mg. of C 0 2. In absence of C 0 2, 3 mg. of SO ," 
fa il to  give a  p p t. w ith  th e  B a(O H )2. In  presence of N O ,', 
S ,0 3" , an d  S" , th e  C 0 3"  an d  SOa"  m u st be  p p td . first w ith 
a q . Sr(OAc)2. L . S. T.

Modified electrometric determination of silver by a dead- 
stop end-point procedure. R . H . L am b ert an d  R . D . W alker 
{ In d . Eng. Chem. [Anal.], 1941, 13, 846— 848).— T he volu­
m etric  m ethod described fo r determ in ing  1— 10 X 10"* g.r 
mol. of Ag m akes use of th e  polarised-electrode m ethod  of 
Foulk  a n d  B aw den (A., 1926, 927). M etallic Ag on ly  is 
de te rm ined , a n d  th e  m ethod is unaffected b y  Ag'. T he reac­
tio n s involved are  2Ag -f- I ,  —>  2AgI and  I 2 -j- N a 3A s0 3 +  
I L O ->  N a 3A s0 4 +  2 H I. T he A gl is dissolved by  th e  30%  
K I  p resen t du ring  th e  titra tio n , an d  th e  H I neu tra lised  by  
0-02N-N aHC03. Special p recau tions for reducing th e  errors 
involved w ith  such low [Ag] are discussed. O-OOOl.w solutions 
a re  generally  used, b u t  th e  end-poin t is still definite  and  
reproducible w ith  0-00001.W solutions. 5 fig. of Ag can  be 
d e te rm ined  t o ± l % ,  an d  0-5 ¡xg. to  ± 1 0 % . L. S. T.

Determination of radium in some igneous rocks. E. F ey n ,
E . Gleditscli, and  I .  T . R osenqvist (Atner. J .  Sci., 1941, 
239, 805— 808).— G ranitic  rocks a re  d isin tegra ted  by heating  
w ith  N H jF .H F , an d  th e  R n  evolved w ith  th e  S iF 4 a n d  N H a 
is tran sferred  even tually  to  th e  ionisation  cham ber of an  
e lectrom eter an d  i ts  a c tiv ity  m easured. T he m ethod  is 
rap id  and  gives resu lts a s  good as those  given b y  fusion w ith  
N a an d  K  carbonates. Gneiss g ran ite  from  Hoi, D rivdalen, 
an d  augen gneiss from  Riise, D rivdalen , co n ta in  1-11 x  10“n  
and  0-77 x  10~ls g. R a  pe r g., respectively. Chemical 
analyses of these  tw o rocks are  recorded. L . S. T.

Fluorescence tests for beryllium and thorium. C. E . W hite 
an d  C. S. Lowe (Ind . Eng. Chem. [Anal.], 1941, 13, 809— 
810).— l-A m ino-4-hydroxyanthraquinone  (I) gives a  red 
fluorescence (u ltra-v io le t light) w ith  B e” in  alkaline solution, 
a n d  w ith  T h ” "  in  acid  solution. In  o rd in ary  light, th e  Be 
solution  has th e  sam e purple colour as th e  alkaline solution 
of (I). 1 p a r t  of B e" in  10' of I I , 0  can be  de tected  in  a
d ilu tion  of 1 in  4 x  107. [NaOH ] > 0 -3 n \ dim inishes th e  
fluorescence. B e"  can be de tected  easily  in  presence of A l'"  
b y  dissolving th e  B e(O H )2 - f  A l(O H ), p p t.  in  N aO H  an d  
ad d ing  (I). L i' <0-007 g. pe r 10 ml. gives a  sim ilar fluor­
escence. C rO / ' oxidises th e  reagent, b u t m oderate  concns. 
of o th er com m on ions a re  w ith o u t effect. T a r tra te  decreases 
th e  in te n sity  of fluorescence slightly , b u t  nullifies th e  effect 
of ions such as P O /" ,  A s O /" , MoOt", W O ," , a n d  u ran ate , 
w hich p p t. B e"  in  a lkaline  solution. T he T h " "  solution 
m u st be ad ju s ted  to  p n  — 2  (thym ol-blue), a n d  th e  te s t  is 
sensitive to  40 ^g. of T h " "  in  a  d ilu tion  of I to  250,000. 
C e"", A u '" , an d  ions of th e  P t  m etals d estro y  th e  reagent, 
a n d  m any  anions in terfere . I„  S. T .

Polarographic analysis. W . C. D avies (Chem. and In d ., 
1941, 883— 884).— A criticism  (cf. B „  1941, I. 557). Com­
p le te  chem ical separa tion  of an  elem ent before po larographing 
is n o t alw ays essential. T he essence of inorg . po larographic

analysis is avoidance by  th e  use of p roper g round solutions 
of as m any  chem ical separa tions as possible. L. S. T.

Polarographic analysis. A. C. Coates and  R . S m art (Chem. 
and In d ., 1942, 41— 42).— A reply  to  criticism  (cf. preceding 
a b strac t). 0-01—0-5%  of Zn in  A1 or i ts  alloys can  be 
determ ined  polarographically  w ith  a  speed an d  accuracy 
u n o b tainab le  b y  o th er m ethods. T he presence of F e  as a  
m ajo r im p u rity  in  A1 renders th e  d e te rm ination  of th e  m inor 
im purities inaccura te  unless p re lim inary  separations a re  
m ade. In  th e  po larographic analysis of m etals, chem ical 
separations, w hich can be re la tively  crude, are usually  neces­
sa ry  when m ax. accuracy  is required . L . S. T.

Spectrochemical analysis of trace elements in [mixed] 
fertilisers. Zinc.—-See B ., 1942, III, 5. 

Simultaneous determination of zinc and sulphur in zinc 
sulphide concentrates by combustion of sulphur in oxygen.—
See B „  1942, I ,  52.

Rapid method for the micro-analysis of lead. L. T. Fa irhall 
and  R . G. K eenan (J. A tner. Chem. Soc., 1941, 63, 3076— 
3079).—T he co n ten t of P b  in norm al u rine  as determ ined by  
d ith izone is >  th a t  m easured b y  chem ical separation . A 
rap id  m icro-m ethod for th e  d e te rm ination  of P b  is described. 
Aq. N H j is added  to  u rine  in  a  glass-stoppered m ixing cylinder 
u n til th e  fro th  is coloured blue w ith  th y m o lph thale in  in d i­
ca to r (pa  1 0 ) and  th e  pp t. is allowed to  se ttle , collected, and  
dissolved in  dil. H N 0 3. T he solution is boiled g e n tly ; 30 c.c. 
of 50%  c itric  acid  a re  added  and  th e  solution is neu tra lised  
by aq . N H ,. T he solution is ex trac ted  w ith  a  solution of 
dith izone in  CHC13 (100 mg. pe r 1.), and  w ashed th ree  tim es 
w ith  H 20  to  rem ove citric  acid. T he P b  is rem oved from  
th e  CHC13 layer b y  10 c.c. of 2 %  H N 0 3 a n d  p p td . as P b C r0 4, 
boiled, filtered, dissolved in  a  few drops of HC1, a n d  w ashed 
in to  a  5-c.c. glass-stoppered flask. K I  is ad d ed  and  th e  solu­
tio n  t i t ra te d  w ith  0-002>i-Na2S20 ,  using  CS2 to  ind ica te  th e  
end-po in t. T h e  procedure m ay  be used  for th e  d e te rm in ­
atio n  of P b  in  d rink ing  w ater. W . R . A.

Separation and determination ol lead with salicylaldoxime.
W . B. L ig e tt an d  L. P . Biefeld (Ind . Eng. Chem. [Anal.], 
1941, 13, 813— 815).— P p tn . of P b  ' from  n itra te  so lu tion  by  
m eans of salicylaldoxim e (I) com m ences a t  p n  ~ 4 -8 , a n d  is 
com plete a t  p n  6-9, b u t  in  o rder to  o b ta in  a  com pound to  
w hich th e  th eo re tical facto r of 0-6053 fo r P b C ,H 5OjN (II) 
can  be applied, p p tn . m u st be carried  o u t a t  p a  < 8 -9 . T he 
p p t. can th en  be d ried  a t  105° fo r 1 hr. before w eighing. P b "  
can  be sep ara ted  as th e  (I) com pound from  A g', C d", an d  
Z n", b u t no t C u", N i" , Co", B i '" ,  F e" , M g", M n", an d  H g " , 
in  strong ly  am m oniacal solu tion . O-OSm-OAc' increases th e  
p n  necessary for com m encem ent of p p tn ., com pleteness of 
p p tn ., a n d  com plete p p tn . a s  (II), by  ~ 0 -5  u n it. L . S. T .

Use of titanous chloride in  determination ol lead in lead  
salts and in certain metal-copper alloys.— See B .. 1942, I, 84.

Absorption spectrum as a quantitative test for mercury 
vapour in air. K. C. C lark an d  O. O ldenburg (J . Chem. 
Physics, 1941, 9, 786—-788).— H g  v ap o u r a t  v .p . th e  to x ic  
lim it can  be de term ined  by com paring th e  spectrum  of a  
suspected  o r co n tam in a ted  a tm . w ith  s ta n d a rd  calib ra tion  
spec tra . W . R . A.

Separation and determination of mercury, bismuth, and zinc 
in “  skin bleaches.” — See B ., 1942, III, 36.

Europium and ytterbium in rare earth mixtures. Polaro­
graphic determination. H . A. L aitinen  an d  W . A. T aebel 
(Ind . Eng. Chem. [Anal.], 1941, 13, 825— 829).— C urren t— 
voltage curves for E u  an d  Y b  in  0-1n-N H 4C1 a re  recorded 
and discussed, and  app lied  to  th e  polarograph ic  d e te rm in ­
a tio n  of these  elem ents. In  0-1n-N H 4C1, th e  half-w ave 
po ten tia ls  o f E u  a n d  Y b, referred  to  th e  sa tu ra ted  H g,C lj 
electrode, are  —0-671 a n d  -1 -4 1 5  v., respectively . T he 
polarograph ic  m eth o d  described for E u  gives resu lts  agreeing 
to  w ith in  3%  w ith  those ob tained  by  m eans of th e  Jones 
reducto r. C onditions favouring  th e  po larograph ic  d e te rm in ­
a tio n  of Y b  are  discussed, a n d  sa tisfac to ry  resu lts have  been 
ob ta ined  w ith  ores con ta in ing  ~ 5 %  Y b. In  th e  sim ul­
tan eo u s d e te rm ina tion  of E u  an d  Y b, correction  m u s t be 
m ade for th e  effect of decreasing d rop  tim e  w ith  an  increase 
in  negative p o ten tia l. L . S. T .

Fluorescence method for [determining] aluminium. C. E .
W hite  an d  C. S. Lowe (Ind . Eng. Chem. [Anal.], 1941, 13, 
810).— T he te s t  described prev iously  (A., 1937, I, 580 is
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im proved by dissolving th e  Pontach rom e Blue B lack R  in 
95%  E tO H , and  b y  h eatin g  th e  te s t  so lu tion  to  ~ 8 0 °  before 
add ing  th e  reagent. i . L . S. X.

Analysis ol aluminium and its alloys.:—See B ., 1042, I, 98.
Detection of gallium by a fluorescence reaction with 8-hydr- 

oxyquinoline. E . B. Sandell ( Ind. Eng. Cliem. [/InaZ.], 1941, 
13, 844— 845).— Ga can  be de tected  by  add ing  8 -hydroxy- 
quinoline to  a  so lu tion  hav ing  p n  2-6— 3, and  shaking w ith  
CHClj. In . presence of Ga, th e  CHC13 layer gives, in  u ltra ­
v io le t ligh t, a  yellow ish fluorescence tinged  w ith  green. In  
reac ts  sligh tly  a t  p n  3, b u t  n o t a t  p n  2-0, w hilst L i, Be, and  
Sc, in  re la tive ly  large am ounts, give fa in t fluorescences. F e '"  
a n d  V 0 3" '  m u st be  reduced by m eans uf N H jQ H .H C l; C u" 
p p td . as CuCNS, and  M o O /' as PbM oOj w ith  P b (N 0 3)a. 
Sn, Sb, B i, T i, N b , Ta, an d  T e also a re  best rem oved before 
te s tin g  for Ga. Z n"  a n d  F '  reduce sensitiv ity , and  c itra te  
in h ib its  th e  reaction . Most o th er ions have  no effect. A t 
p n  3-0, 0-1 fig. of G a in 5— 10 ml. of so lu tion  is detectable . 
S ensitiv ity  is >  th is  a t  p n  4, and  <  th is  a t  p n  2-6. D etails 
of procedure a re  g iven . L . S. T.

Auto-radiography of ores. C. G oodm an an d  D. C. P ic ton  
(Physical Rev., 1941, [ii], 60, 6 8 8 ).— L apped  surfaces of Mn 
m inerals, a f te r  ac tiv a tio n  b y  slow neutrons, were placed in  
co n tac t w ith  pho tographic  film . T he re la tive  b righ tness of 
th e  p rin ts  p repared  from  th e  au to -rad iog raphs gives a  qual. 
in d ica tio n  of th e  c o n ten t an d  u n ifo rm ity  of d is trib u tio n  of 
M n in  th e  ores. N . M. B .

Analysis of manganese minerals.— See B ., 1 9 4 2 ,1, 53. 
Analysis of iron and manganese minerals and determination 

of phosphorus, aluminium, and titanic acid.— See B ., 1942, 
X, 45. 

Determination of ferrous iron in resistant silicates. M. H.
H ey  (M in. M ag., 1941, 26, 116— 118).— Row ledge’s m ethod 
of fusion w ith  2 N aF  +  B 20 3 in a  sealed glass tu b e  (B., 1935, 
949) is ad ap ted  on  a  m icro-scale (10 mg.). T he fusion cake 
is dissolved in IC1 solution in  HC1, and  th e  liberated  I  t it ra te d  
w ith  I<103. L . J .  S.

Silver reductor in analytical chemistry. E . E . H alls (Ind . 
Chem., 1941, 17, 230).— T he m erits of th e  Ag red u c to r-  
Ce(SOj)2 m ethod  for F e  a re  com pared w ith  thoso of th e  
T i2(S 0 4)3 m ethod . A. R . P .

Micro-analytical testing of iron and steel.— See B ., 1942, 
I, 47. 

Spectrographic analysis of tin-lead solders.— See B., 1942, 
I, 53. 

Rapid colorimetric determination of zirconium in steel.—
See B ., 1942, X, 50.

Assaying cyanide solutions for gold.— See B ., 1 9 4 2 ,1, 97. 
Colorimetric detection and determination of palladium with 

compounds containing the p-nitrosoanilino-group. L. G.
O verholser and  J .  H . Yoe (J . A m er. Chem. Soc., 1941, 63, 
3224—-3229).— Com pounds con tain ing  th e  £-NO-C6H 1 -N <  
group form  highly-coloured com plexes w ith  P d 1 1  sa lts  sim ilar 
to  th a t  form ed w ith  N H Ph-C ,H j-N O -/). Com plexes of 
PdC l2 an d  P d (N 0 3) 2 w ith  th e  following have been prepared  
an d  have th e  general form ula PdfN O -C uH ^N X ,]Y , : p-
nitroso-aniline, -d im ethy l- (I) an d  -d iethyl-aniline (II). 
T hey  can be used for th e  d e tectio n  of sm all am oun ts of P d 1 1  
ions. (I) and (II) are  b e tte r  colorim etric reagen ts because 
th ey  hav e  (a) fa ste r reac tion  ra te , (6) g reater stab ility , and 
(c) sm aller tem p , effect, and  . (¿) a re  m ore su itab le  for spectro- 
p h o tom etric  stud ies. A bsorp tion  curves fo r reagen ts and  
com plexes a re  given and  discussed. A procedure is given 
for th e  colorim etric d e te rm ination  of P d  in presence of Ag.

W . R . A.

XI.— APPARATUS ETC.
Adjustable vapour thermoregulator. J. Y . Yee (Ind . Eng. 

Chem. [Anal.], 1941, 13, 839).— T he E t 20  v ap o u r th erm o ­
regula tor described operates to  ± 0-02° betw een 20° an d  40°.

L . S. T.
Thermostats employing external surface control. V. D.

H opper (Proc. Physical Soc., 1942, 54, 55—62).— T he p rin ­
ciples involved in  th e  p roduction  of const, tem p , a re  discussed. 
T hey  have  been applied  to  th e  design of th erm o sta ts  using 
an  ex ternal resistance therm o m eter to  contro l th e  h e a t

supply, w hich m av be ra d ia n t h eat o r hea ted  a ir. Sensitiv ity  
is > 0 -0 1 °. ' N . M. B.

Measurement of flame temperatures.— See B ., 1942, I , 21.

Method of installing tube-wall thermocouples. E . L. P a tto n  
and  R . A. Feagan, ju n . (Ind . Eng. Chem. [Anal.], 1941, 13, 
823— 824).— T he m ethod  described can  be used to  locate  a  
therm ocouple junction  a t  an y  p o in t in  th e  wall of th e  tube, 
a n d  to  c a n y  th e  leads to  an y  desired p o in t th rough  a  sub ­
s tan tia lly  iso therm al zone. L . S. T .

Modified calorimeter for high temperatures. Heat content 
of silica, wollastonite, and thorium dioxide above 25°. J .  C. 
S ou thard  (J . A m er. Chem. Soc., 1941, 63, 3142— 3146).— A 
calorim eter for h igh-tem p. sp. h ea ts  is described. T he vals, 
of / /  above room  tem p, have  been m easured  for w ollastonite  
(up to  1433° k.), T h 0 2 (up to  1780° k .), an d  S i0 2 glass (up 
to  1522° k .). E q u atio n s for th e  d a ta  have  been co nstructed  
a n d  hence vals, of Cp h av e  been derived. W . R . A.

Simple refractometer. F . B enford (J. Opt. Soc. Am er:, 
1939, 29, 352— 354).— A brass p la te  carry ing  a  prism -shaped 
holder for th e  glass being te s ted  is m oun ted  on th e  tab le  of 
a  com p ara to r used for m easurem ent of A in  spectrum  p lates. 
T he holder h as a  polished m irro r v e rtica l face and  a  polished 
face a t  an  angle of 45°. T he th ickness of th e  p lane-paralle l 
glass p la te  an d  th e  a p p a re n t d isp lacem ent of a n  o b jec t viewed 
th rough  i t  a re  m easured, a n d  n  is read  from  a  curve. T he 
average erro r is ±0 -0 0 6 . A. A. E .

Counting of particles in the slit ultramicroscope. O.
Spengler a n d  H . H irschm üller (Kolloid-Z., 1941, 94, 29— 30).—  
As a  su b s titu te  for th e  short-lived  high-pressure H g  lam p a  C 
a rc  can  be used to  illum ina te  th e  slit for. pho tograph ic  ex ­
posures of 0-05 sec. if  th in  ( ~ 5  m m . diam eter) electrodes are 
used a n d  loaded w ith  10 0 — 1 2 0  am p .; th e  b righ tness of th is  
source is approx . equal to  th a t  of th e  sun. E xposures a re  
m ade on 16-mm. cine-film  a t  th e  ra te  of 16 pe r sec. An 
a u to m a tic  in te rru p to r for v isual counting  is described.

F . L . U.
Film-contraction errors in lattice-spacing measurements.

W . H um e-R othery , G. V. R aynor, an d  A. T . L ittle  (J . Sci. 
Instr., 1941, 18, 239— 240).— T he assum ption  th a t  a  film 
expands a n d  co n trac ts  un iform ly  during  developm ent a n d  
drying, an d  t h a t  no  changes in leng th  occur during  exposure, 
is discussed. - Changes w hich occur du rin g  exposure and  
drying are  described. F ilm s are  p re fe rab ly  k ep t un d er 
conditions of const, tem p , an d  hum id ity , and  a  cu rre n t of 
filtered a ir of approx . th e  sam e h u m id ity  is passed  th ro u g h  
th e  cam era  before an d  du ring  exposure. A. A. E .

Supersonic cell fluorometer. H . B. Briggs (J. Opt. Soc. 
A m er., 1941, 31, 543— 549).— A m ethod  by  m eans of which 
lum inescence changes excited  in  phosphors b y  cathode-ray  
beam s and  ex ten d in g  over periods of a  few ¡t-sec. is m easured  is 
d e sc rib e d .. A rec tan g u la r voltage-w ave of know n frequency 
is used to  produce sim ultaneous excita tio n  of th e  phosphor 
a n d  a  pulse of high-frequency supersonic w aves from  a  q u a rtz  
crystal. B y  vary in g  th e  d istance trave lled  th ro u g h  a  liquid 
b y  th e  pulse before passing th rough  a  collim ated ligh t beam  
from  th e  phosphor; i t  is arranged  th a t  a  know n tim e in te rv a l 
elapses betw een th e  lum inescence change and  th e  form ation 
of a  D ebye-S ears diffraction p a tte rn  w hich is. received b y  a 
photo-electric  cell. L. J .  J .

Photographing sugar and other crystals. W . V. M orton 
(News Edn. Am er. Chem. Soc., 1941, 19, 1194).— An inverted  
cam era for photograph ing  c ry sta ls un d er oblique illum ination  
is described w ith  reference to  a  sketch . T he crysta ls a re  
placed a t  th e  b o tto m  of a  glass cylinder in a  non-aq. liquid , 
e.g., glycerol, s a tu ra ted  w ith  sugar a n d  th e  illum ination  is  
p rov ided  b y  four 40-w. lam ps regu larly  disposed a round  th e  
cylinder. T he lens of th e  cam era is p laced below th e  cylinder 
a n d  a  ground-glass film p lane w ith  view ing m irro r below is 
p rov ided  a t  th e  b o tto m  of th e  plyw ood cam era bo d y  carry ing  
th e  whole of th e  ap p ara tu s . A. R . P .

Lundegárdh apparatus [for spectrographic analysis of solu­
tions] : its construction and use. J .  A. C. McClelland an d
H . K . W halley (J .S .C .I . , 1941, 60, 288— 291).— A detailed  
descrip tion  is given of th e  L u n d eg ird h  ap p a ra tu s  in  which 
th e  solution to  be analysed is sprayed  in to  a  flame, and  th e  
ligh t from  th e  flame analysed  by  m eans of a  q u a rtz  spec tro ­
graph . T he use of th e  ap p a ra tu s  is described, a n d  d a ta  on
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th e  accuracy and  sen sitiv ity  are  given. Some analyses for 
which th e  m ethod  is regularly  used are  briefly described.

C. E . H .
Absorption spectrum as a quantitative test for mercury 

vapour in air.— See A., 1942, I, 114. 
Photon counters for spectral investigations in the ultra­

violet.— See A., 1942, I, 2.
Photometry in spectrochemical analysis. W . C. Fierce and 

N. H . N ach trieb  (Incl. Eng. Chew. [Aval.], 1941, 13, 774—
781).— M ethods for p la te  calibration , v aria tions in p la te  
gam m a w ith  X, th e  effect of background  an d  m ethods for its 
correction, accuracy ob tained  in  p h o tom etric  m easurem ents 
of in ten sity  ratios, and  w orking curves and  th e  factors 
governing th e  selection of an  in te rn a l s tan d ard  are  discussed. 
G raphical com puta tion  m ethods a re  described. C riteria  for 
evaluation  of a  p h o tom eter a re  given, an d  th e  construction  
of a  sa tisfac to ry  in stru m en t is described. L . S. T . .

Spectrographic analysis of briquetted tablets. H . W . D ie te rt 
( / .  Opt. Soc. Am er., 1941, 31, 093— 696).— E lectrical excit­
a tio n  of specim ens for spectrographic analysis is facilitated  
b y  pressing th e  specim en, m ixed w ith  a  good electrical con­
d u c to r such as sucrose, C, o r m etals, an d  in some cases w ith  
a  b in d er such as sucrose, in to  firm  tab le ts . An elem ent, 
e.g., Fe, m ay  be added  as an  in te rn a l s tan d ard . D etails of 
b riq u e ttin g  an d  spectrographic  procedure  are  given.

L. J . J .
Quartz photo-eleetric spectrophotometer. H . H . C ary and  

A. O. B eckm an (J. Opt. Soc. Am er., 1941, 31, 682— 689).—  
The photo-electric  spectrophotom eter described, for m easure­
m ents in  th e  u ltra -v io le t a n d  visible regions, incorporates a  
m irror-collim ated q u a rtz  p rism  m onochrom ator on  th e  p r in ­
ciple of th e  L ittro w  spectrograph, photo-cell w ith electronic 
am plifier, and  direct-read ing  po ten tiom eter. Perform ance 
d a ta  are  recorded. L . J . J .

Automatic recorder of spectral sensitivity of photo-electric 
surfaces. J . T. T ykociner and  L. R. Bloom  (J. Opt. Soc. 
Am er., 1941, 31, 689— 692).—T he m ethod described employs 
a 'H a rd y  spectrophotom eter w ith  tw o glow discharge lam ps, 
m odulated  a t  60 cycles, one of w hich is contro lled  photo- 
electrically  so th a t  its  ligh t in ten sity  cc th e  re la tive  spectral 
sen sitiv ity  of th e  photo-electrical surface investigated . T he 
o th e r lam p serves as a  ligh t in ten s ity  reference source, and 
its  in ten sity  is contro lled  m echanically. A de tec to r ph o to ­
tub e , contro lling  th e  recording m echanism  by  m eans of 
th y ra tro n s , receives th e  ligh t em itted  by  b o th  lam ps.

L . J .  J .
Raman effect. CXVI. New crystal powder apparatus.—

See A., 1942, I, 83.
Magnetic device for control of the arc in spectrochemical 

analysis. R . T ay lo r (J . Sci. Instr., 1942, 19, 11).— T he 
position of th e  arc  is stabilised  b y  ro ta tin g  th e  lower electrode 
(25 r.p.m .) and  deflecting th e  a rc  m agnetically  to  its  near 
edge. A. A. E .

Mass spectrometer for isotope analysis. H . S. Brown, J . J . 
M itchell, and  R. D. Fow ler (Rev. Sci. Instr., 1941, 12, 556: 
cf. A., 1941, I, 485).— C orrigenda. D . F . R .

Calculation of the error due to the absence of guard elec­
trodes in X-ray ionisation chambers. N. L. W albridge (Rev. 
Sci. Instr., 1941, 12, 546— 548).— An equation  is given ex­
pressing th e  frac tion  of th e  inciden t A '-ray pow er which 
escapes as k inetic  energy of e lectrons; i t  can be used  to  
elim inate th e  necessity  of guard  electrodes. D . F . R .

Electrostatic generator for nuclear research at the Massa­
chusetts Institute of Technology. L. C. V an A tta , D. L. 
N o rth ru p , R . J . V an de Graaff, and C. M. V an A tta  (Rev. 
Sci. In str., 1941, 12, 534— 545).— T he construction  of th e  
genera to r and  of th e  h igh-vo ltage accelerating  tu b e  m oun ted  
vertica lly  in one of th e  colum ns is described. C urren ts up 
to  4 x  10-3 am p. and  voltages up to  2-7 x  10s v. m ay  be 
ob tained . An account is given of experience w ith" th e  
acceleration  of positive ion and  electron beam s and w itli th e  
A -ray  bom bardm ent of In , Be, and  D . Y ield curves, show ing 
th e  v a ria tio n  of in itial counting  ra te  w ith  voltage of 5 -min. 
bom bardm ents; a re  given for Be a n d  D . D. F . R.

Continuous-reading electronic voltmeter for use with glass 
and other high-resistance electrode systems. C. J. P en th e r 
f* l<°lfs ° n , an d  L. L ykken  (Ind. Eng. Chem. [Anal.], 
1941, 13, 831— 834).— T he m eter described has a  range of

±2-11 v., arid a  sensitiv ity  of ±0-001 v. I t  is designed for 
th e  accu rate  de term ination  of p o ten tia ls of electrode system s 
th a t  have  a  resistance of > 5 0 0 0  MO. L . S. T.

Constant mercury level for the dropping mercury electrode.
A. L anger (Ind . Eng. Chem. [Anal.], 1941, 13, 794).— A 
floating bu lb  valve  device is described. L. S. T.

Pyrex all-glass micro-electrophoresis cell. D. R. Briggs 
(Ind . Eng. Chem. [Anal.], 1940, 12, 703-—705).— A cell and  
electrical c ircu it for m easuring th e  m igration  velocities of 
particles suspended in org. o r aq. liquids is described.

L. S .T .
Platinised porous graphite as a hydrogen electrode.— See

A., 1942, I, 64.

Silicon carbide electrode.— See A., 1 9 4 2 ,1, 05. 
Treatment of platinum electrodes used for determining the 

redox potential of soil.— See B ., 1942, I I I ,  3.

Absolute measurement of electrical resistance by a method 
using the average electromotive force of a commutating 
generator. H . R . N e ttle to n  an d  E . G. Balls (Proc. Physical 
Soc., 1942, 54, 27— 46; cf. A., 1940, I , 41).— T he e.m .f. across 
th e  resistance (~ 1  Cl.) when conveying d.c. is balanced 
against th e  average e.m .f. of a  co m m utating  generator, th e  
field coils of whicli convey th e  sam e cu rren t. T he m ethod 
allows th e  tw o m ain errors associated  w-ith b reak  and  self- 
inductance  to  be  set ag a in st one ano th er. N . M. B.

Semi-conductor photocells and rectifiers.— See B., 1942, 
I, 61.

Rectifiers.— See B., 1942, I, 6 .
Signer method for determining m ol. wts. E . P. C lark (Ind . 

Eng. Chem. [Anal.], 1941, 13, 820— 821).— A p p ara tu s and  
procedure for determ in ing  mol. w ts. b y  S igner's iso therm al 
d istillation  m eth o d  (A., 1930, 531) are  described. Azo- 
benzene furnishes a  good stan d ard  where org. so lvents a re  
used. T ypical mol. w ts. for certa in  org. com pounds are 
recorded. L . S. T.

Determination of molecular and ionic weights of dissolved 
substances by the methods of dialysis and free diffusion.
TTT G. Jan d e r an d  H . Spandau (Z. physikal. Chem., 1941, 
A, 188, 65— 89).— A reply to  B rin tz inger (ibid., 1940, 187,
317). F . J . G. -

[Apparatus for determining] densities of molten rocks and
minerals.— See A., 1942, I ,  123.

Attempted isotopic separation by fractional crystallisation.
\V. j .  C. O rr ('l'rans. Faraday Soc., 1941, 37, 587— 590).— A 
continuous counter-flow- arran g em en t to  deal w ith  a  cryst. 
phase  and  its  sa tu ra ted  solution is described. No detectab le
separation  of Cl isotopes was observed w hen th e  a p p ara tu s
was operated  con tinuously  for 1 m o n th  w ith  NaCl.

F . L . U.
Laboratory-size continuous distillation unit. R . W . H ufferd 

a n d  H . A. ICrantz (Ind . Eng. Chem., 1941, 33, 1455— 1459).—  
A deta iled  descrip tion  of th e  u n it, w hich consists of an  air- 
pressure feed system , a  single colum n packed  withiiNi helices, 
a  reboiler, a  splash cham ber, a  to ta l  condenser w ith  over­
head  p ro d u c t take-off, an d  th e  usual heating  (plectric) and  
cooling arrangem ents, is given. T he efficiency corresponds 
w ith  52— 56 th eo re tical p la tes. T h e  u n it  can cope w ith  a  
th ro u g h p u t of one q u a rt  p e r  h r. a t  a  reflux  ra te  of 3 : 1.

C. R . H .
Analytical separation of sugars by distillation of their prop­

ionates.—-See A., 1942, I I ,  79. 
Distillation of sugar propionates at low  pressure.— See A.,

1942, I I ,  79.
Action of light on cellulose. VI. Measurement of the 

osmotic pressure of colloidal solutions. R . E . M ontonna and  
L. T. J ilk  (J. Physical Chem., 1941, 45, 1374— 1381).— An 
a p p ara tu s  for m easuring w ith  < 5 %  erro r th e  osm otic p res­
sure of colloidal solu tions using a  d e n itra ted  collodion m em ­
brane  is described. D a ta  ob tained  w ith  COMe2 so lu tions of 
cellulose n itra te  illu s tra te  th e  app lication  of th e  m ethod.

C. R . H .
Laboratory agitator. G. H . B o tham  (Ckem. and In d .,  1942,

1 0 — 1 1 ).— A sim ple m echanical a g ita to r, su itab le  for use  in a 
m .p. a p p ara tu s  a n d  w orking on sligh t suction  o r com pression, 
is described. H . G. R .
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Small-scale centrifuge accessories for use with corrosive 
materials. G. F. Sm ith  (h id . Eng. Chem. [Anal.], 1041, 13, 
824).— Porcelain centrifuge cups w ith  pe rfo ra ted  bases are 
described. 1  lb. of c rystals of average p can be centrifuged 
a t  2 0 0 0  r.p .m . an d  1 0  lb. can be  filtered, centrifuged, and  
w ashed in  1 h r. by  m eans of th e  equ ipm en t described.

L. S. T . .
Controlling apparatus to eliminate waste of water in using 

the ordinary filter pump. F. E . Holm es (Ind . Eng. Cliem. 
[Anal.], 1941, 13, 759— 7G0).— A closed suction  system  w ith  
au to m a tic  contro l of th e  supply  of H ,0  to  th e  asp ira to r is 
described. I t  is tru stw o rth y , an d  operates continuously  w ith 
l ittle  o r no a tte n tio n . I,. S. T.

Stability of the permanganate-periodate colour system.
J .  P . Mehlig (Ind. Eng. Chew. [Anal.], 1941, 13, 819).— The 
exceptional s ta b ility  of th is  colour system  is re-em phasised 
(cf. A., 1939, I, 431). L. S. T.

Nitric and sulphuric acids, a colourless cleaning mixture 
for glassware. W . C. Tobie ( / .  Lab. clin. M ed., 1941, 26, 
1797— 1798).— A 9 : 1 (vol.) m ix tu re  of conc. H ,S 0 4 and  
H N 0 3 is recom m ended. C. J . C. B.

Modified Jones reductor. J. E . E dw ards (Ind. Eng. Chem. 
[Anal.], 1940, 12, 073).— T he ap p a ra tu s  described perm its 
reduction  of w arm  solutions. T lie  ex it tu b e  of a  Jones 
red u cto r is connected  by m eans of a 3-way ta p  and  vertical 
glass tu b in g  to  th e  ta p  of a coil su rrounded  by  cooling H 20 .  
T he reduced solution is collected in a  beaker con tained  in  a 
W it t  filtering ap p ara tu s . L . S. T.

Capillary flowmeter. H . N. A lyea (In d . Eng. Chem. 
[Anal.], 1940, 12, 6 8 G).— T he all-glass in stru m en t described 
m easures con tinuously  th e  ra te  of flow of a  liquid (a few ml.
p e r hr.) im m ediately  before i t  is vaporised in a  ca ta ly st
cham ber. I t  is insensitive to  m o m entary  fluctuations in 
room  tem p. '  L . S. T .

Laboratory-scale flow regulator. V. H . Cheldelin an d  B. E. 
C hristensen (Ind . Eng. Chem. [Anal.], 1941, 13, SOS).—  
A p p ara tu s for regu lating  th e  slow' flow of gases is described.

L. S. T.
Portable low-pressure gas tanks. G. R . R obertson  (Ind. 

Eng. Chem. [Anal.], 1940, 12, G8 6 ).— T he ta n k  described is 
su itab le  fo r d is trib u tin g  from  a cen tra l supply  1 0 — 2 0 0  1 . 
of 0 2 for com bustions, N 2 for experim ents requiring an  in ert 
a tm ., an d  gaseous m ix tu res of special com position.

L. S .T .
Precision feed device for catalytic experiments. R . L.

B urwell, ju n . (Ind . Eng. Chem. [Anal.], 1940, 12, 681—  
682).——In th e  ap p a ra tu s  described H g is displaced b y  th e  gas 
evolved by  th e  electrolysis of 30%  aq . K O H . T he displaced 
H g  forces th e  feed liqu id  in to  a  p re-hea ter. T he feed ra te  
can  be se t o r changed qu ick ly  to  a  p redeterm ined  val., an d  
th e  ap p a ra tu s  can be used a t  p ressures from  1  a tm . to  
~ 5 0  m m . L. S. T.

Micro-hydrogenation apparatus. A. N. P ra te r  a n d  A. J . 
H aagen-Sm it (Ind . Eng. Chem. [Anal.], 1940, 12, 705—  
707).— In  th e  ap p a ra tu s  described th e  reac tion  an d  m easuring 
system  is shaken as a  u n it, th u s  e lim inating  ground jo in ts 
w hich m ust be able to  ro ta te  freely  and  y e t  rem ain  gas-tight. 
D a ta  for cinnam ic an d  m aleic acids w ith  P t 0 2 as ca ta ly s t 
a n d  glacial A cOH as solvent illu stra te  th e  tru stw orth iness 
of th e  ap p ara tu s . L . S. T .

Generator for production of pure carbon dioxide. W . H .
R auscher (Ind . Eng. Chem. [Anal.], 1940, 12, G94— 695).— 
An im proved m odification of th e  P o th  ty p e  of gen era to r is 
described. L . S. T.

Removal of static charges from glassware by ultra-violet 
light. C. J. R odden  (In d . Eng. Chem. [Anal.], 1940, 12, 
693).— Charges p roduced  on  glassw are a fte r  w iping w ith 
cham ois lea th er are  d issipa ted  read ily  b y  exposure for 1 0  m in. 
to  th e  ligh t from  a  H anov ia  A lpine sun  lam p or General 
E lectric  Lab-A rc 60 cm . d is tan t. L . S. T .

High-vacuum valve. D. B. Cowie an d  G. K . Green (Rev. 
Sci. Iristr., 1941, 12, 556).—A high-vac. m odification of th e  
o rd in ary  steam  va lve  is described. D. F . R .

Apparatus for sampling and testing explosion gases from  
blasting.— See B., 1942, I, 104. 

[Apparatus for determining] rate of formation of nuclei in 
supersaturated solutions.— See A., 1942, I, 1G.

Durability of glass containers.— See B ., 1942, X, 37. 
Nomograph for the solubility of sulphur dioxide in water;—

See A., 1942, I , 54.
Nomographs for the solubilities of hydrogen and nitrogen 

in liquid ammonia.— See A., 1942, I, 54.

XIII.— GEOCHEMISTRY.
Temperature of the ionosphere.— See A., 1942, I, 3. 
Optics of atmospheric haze.— See A., 1942, I, 44.
Fluctuations of atmospheric sulphur dioxide. W . J .  Y ouden 

(Contr. Boyce Thompson Inst., 1941, 11, 473—484).— D aily, 
weekly, a n d  annual cycles in  th e  a tm . [S 0 2] a re  established 
by  m eans of continuous records. D a ta  are discussed in  
re la tion  to  w eath e r conditions. A. G. P .

Experiments on condensation nuclei. P. J .  N olan (Proc. 
Roy. Ir ish  Acad., 1941, 47, A, 25— 38).— T he in itial val. of 
th e  ra tio  of concn. of to ta l  nuclei to  concn. of uncharged  nuclei, 
Z \N a, is independen t of h u m id ity  and  concn., b u t  increases 
on storage from  1-9 to  a final val., a tta in e d  in 7— 17 hr., 
of 2-5— 3-5, depending on th e  in itia l concn. of th e  nuclei. 
T h e  decay of a tm . nuclei in a  closed vessel follows th e  equation  
d Z  ¡dt =  — y Z 1 — XZ, th e  val. of y  agreeing w ith  th a t  of 
K en n ed y ’s flam e nuclei. T he exponential loss is m ainly 
due to  diffusion tak in g  place in a  bou n d ary ,lay er of th ickness 
cc (linear dim ensions of vessel) i. D. F . R .

Analysis of mineral water at Kinkei in Totigi province.
IC. K uroda  (Bull. Chem. Soc. Ja pan , 1941, 16, 234— 237).—  
Spectroscopical an d  chem ical exam ination  has ind ica ted  th e  
presenco of 24 elem ents. T he p rincipal co n stitu en ts  are 
H jSO j, F e S 0 4, A l2(SO.,)3, and  H 2S i0 3. T he H 20 ,  w hich has 
p n  2-4, contains •—0-05 M ache u n it of R tt pe r 1. C. R . H .

Mineral spring at Surangudi, Tinnivelly District, South India.
T. N. M uthusw am i (Quart. J .  Geol. Soc. In d ia , 1941, 13, 95—  
101).— A m ore deta iled  accoun t of w ork a lread y  n o ted  (A., 
1941, I, 308).

Ansh-Bulat mirabilite lake. A. V. Z danovski and  D . I. 
R iab tsch ikov  (A nn. Sect. A na l. Phys.-C him ., 1940, 13, 363—• 
375).— A naly tical d a ta  are  recorded. T he b rin e  is of th e  
su lp h a te  ty pe. D uring  th e  w in ter m on ths m irab ilite  is d e ­
posited  in very  largo am o u n t from  th e  lake H aO. M ethods of
u tilising th e  residual b rine  for p rep , of MgCl2 an d  brom ides 
a re  discussed. R . T .

Geochemical data on Saratoga mineral waters, applied in 
deducing a new theory of their origin. L. W . S trock  (Anier. 
J .  Sci., 1941, 239, 857— 898).— Spectrochem ical d e term in ­
a tions of Zr, Sn, Be, T i, V, Mn, an d  N i in  S ara toga  H 20  
show th a t  Zr, Sn, a n d  B e are  enriched considerably  com pared 
w ith  th e ir  average am o u n ts in  th e  lithosphere, w hilst th e  
o th er elem ents are  depleted . T he ra tio  Zr : T i is >  in  th e  
e a r th ’s c ru st b y  a  facto r 4700. T h e  geochem ical process 
responsible for th is  ch aracte ris tic  trace  elem ent d istrib u tio n  
involves dissolution of Zr a n d  T i from  th e ir  m inerals by  
Ca(HCOj)„ solu tions con ta in ing  a n  excess of C 0 2, a n d  th e  
form ation  of Z r0 (C 0 3)2" , w hich is stab le  and  sol. in  aq. 
C a(H C 03)2. T he corresponding T i ion is n o t stab le  under 
th e  sam e conditions, a n d  th e  T i is p p td . n ear its  source and 
th u s  sep ara ted  com pletely from  th e  Zr by  th e  m ineral w aters. 
Sn a n d  Be aro  enriched b y  th is  process. Aq. C a(H C 0 3) 2 
dissolves m uch  Zr from  p p td . Z r0 2 an d  from  eudialite. 
D eposition of trav e rtin e  from  th e  O renda spring  shows th a t  
Ca is deposited  from  th e  w aters m uch earlier th a n  Mg and  
Zr. A n a tte m p t to  trace  th e  origin of th e  m ore a b u n d an t 
co n stitu en ts  in Sara toga  H ,0  to  know n geological form ations 
of th e  region has been m ade, an d  a  th eo ry  of origin th a t  
accoun ts for th e  am o u n ts an d  ra tio s  of th e  ch aracteris tic  
co n stitu en ts  is presen ted . L . S. T .

Distribution and types of coliform bacteria in lakes and 
streams.— See A., 1942, I I I ,  269. 

Radioactivity of ocean sediments. IV. Radium content of 
sediments of the Cayman Trough [between Cuba and Jamaica],
C. S. P iggot and  W . D. U rry . V. Concentrations of the 
radioelements and their significance in Red Clay. W . D.
U rry  and  C. S. P ig g o t (Amer. J .  Sci., 1942, 240, 1— 12, 93—  
103 ; cf. A., 1941, I, 134).— IV . T he R a  co n ten ts of ocean- 
b o tto m  cores from  th is  tro u g h  a re  tab u la te d  an d  discussed.
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T he radio-elem ents are  no t in equilibrium  in th e  upperm ost 
layers of th e  sedim ents a t  th e  b o tto m  of th e  ocean. A 
h is to ry  of U, Io , an d  R a is reflected in th e  va ria tio n  of th e  
R a  co n ten t of ocean sedim ents w ith  th e  d ep th ' below th e  
ocean floor. M easurem ents of th is  varia tion  show th a t  th e  
[U], [Io], and  [R a] a t  an y  given tim e are  established b y  th e  
usual g row th and  decay law s of rad io ac tiv ity  in a  system  th a t  
is n o t in rad ioactive  equilibrium .

V. The rela tionsh ip  betw een U, lo , and  R a  in  th e  deep- 
sea deposits known as R ed Clay is sim ilar to  th a t  described 
prev iously  for calcareous sedim ents of th e  ocean. T he Red 
clay  (246 cm. core) differs from  th e  sedim ents by  a very  rap id  
decrease in th e  R a  co n ten t (1 0 -7 9 ± 0 T 3 X l0 -12  g. pe r g.) ju s t  
below  th e  surface of th e  ocean b o ttom , an d  th e  a tta in m e n t of 
th e  final equilibrium  betw een U, Io, and  R a  in th e  b o tto m  
q u a rte r  of th e  core, w hich indicates a  slow deposition com ­
pared  w ith  th a t  of th e  calcareous deposits. T he R a  con ten t 
a t  equilibrium  w ith  th e  U is only 7%  of th a t  near th e  surfacc 
of th e  deposit. T he h igh  surface concns. of R a  and  Io  a re  
on ly  tran s ie n t phenom ena produced by  an  unknow n m echan­
ism  th a t  concen tra tes these  elem ents, re la tive  to  U, during 
deposition. L. S. T.

Witsand meteorite, South-W est Africa. S. J . Shand 
(Amer. J .  Sci., 1942, 240, 67— 71).—T he stone  belongs to  
th e  class of - "  friable w h ite  chondrites .”  In  add ition  to  
m etallic F e  an d  som e N i-F e , only olivine and  hypersthene  have 
been recognised. I,. S. T.

Luminescence of meteorites. J. D . B uddhue (Amer. J .  
Sci., 1941, 239, 839— 844).— C ertain m eteorites luminesce to  
different ex ten ts  when exposed to  an  electric discharge in  a  
vac., b u t no t in  A '-rays o r u ltra -v io le t ligh t. E n s ta ti te  is 
th e  m ost active  m ineral, b u t  no t all of i t  is active. Olivine 
is n o t active . T he usual colour of th e  glow is bluish, b u t 
tw o how ardites give a  yellow glow, an d  tw o  o th er stones a  
red lum inescence. R oasting  of th e  H olbrook, Arizona, 
m eteorite  in a ir  changed th e  glow from  blue to  green. In ­
active  m eteorites are  all d a rk  brow n or black, w hilst th e  
m ost active  a re  ligh t in  colour. L . S. T .

Thermal state of the earth. H . Jeffreys (Amer. J .  Sci., 
1941, 239, 825—-835).— A review  of d a ta  re la ted  to  th e  
in te rn a l h e a t of th e  e a rth  ind ica tes th a t  (i) th e  average 
rad ioactiv ities o f  surface rocks show a  stead y  decrease w ith  
increase of p, although  th ere  is m uch sc a tte r  w ith in  a  given 
type, (ii) h e a t generated  a t  dep th s up  to  ~ 3 0 0  km . has had  
sufficient tim e to  be  conducted  ou t as rap id ly  as i t  is p ro ­
duced, (iii) fusion tem p, a re  n o t a  norm al featu re  a t  an y  
d ep th  w ith in  th e  c ru st, and  (iv) th e  th erm al co n traction  
available for m oun ta in  fo rm ation  rem ains essentially  u n ­
changed. L . S .T .

Distribution of helium and radioactivity in rocks. H. 
Mineral separates from the Cape Ann granite. N. B. K eevil 
(Amer. J . Sci., 1942, 240, 13— 2 1 ; cf. A., 1939, I, 106).—  
D a ta  ob tained  by  th e  H e  age m ethod  a re  recorded for th e  
Essex Co. g ran ite  a t  Cape Ann, M ass., a n d  i ts  com m on 
m ineral co n stituen ts . T he g ran ite  is m ore rad ioactive  th a n  
usual, p ro b ab ly  owing to  active  accessories associated  w ith  
th e  femic m inerals. R e la tiv e  rad ioactiv ities of th e  femics, 
q uartz , and  felspar a re  ~ 2 3  : 2 : 1. In  sp ite  of th e  re la tively  
high ra te  of H e production , th e  femics gave th e  h ighest H e 
index, 189. The q u a rtz  (94) and  felspar (59) showed evidence 
of losing H e during  geological tim e  and  a f te r  exposure a t  th e  
surface. F u rth e r  experim ents on m inerals a re  required  before 
H e index can  be used in geological correlation. I;. S. T.

Alteration of radioactive minerals. T. C. Sarkar (Proc. 
Ind ia n  Acad. Sci., 1941, 14, B, 261— 270).— F o u r possible 
m ethods of a lte ra tio n  of rad ioactive  m inerals b y  solu tions 
are discussed in exp lanation  of th e  d isco rdan t P b  ra tio s of U 
and  T h  m inerals. The m ost im p o rtan t of these  is th a t  P b  in  
rad ioactive  m inerals is p resen t p a r tly  a s  p lu m b ate  and U 
p a r tly  as u ranate , and  th a t  S i0 2 a s  silicate in  perco lating  
w aters m ay  displace p lu m bate  a n d  u ra n a te  ions. Age 
ind ications given b y  sligh tly -a ltered  m onazites m ay  be 
tru s tw o rth y . No comm on P b  is p resen t in  rad ioactive  
m inerals derived from  pegm atites. L . S. T.

Ore deposits of Captain’s Flat, New South W ales. E . S.
K enny  and  C. St. J . M ulholland (Proc. Austral. In st. M in .  
M et., 1941, No. 122, 45— 62).— The geology of th e  cou n try  
surrounding  C ap ta in ’s F la t  in  th e  Federal T errito ry  near 
C anberra, N .S.W ., is described in  deta il. T he ore consists

of galena, blende, and  Cu p y rites in a  gangue of quartz-seric itc  
schist (altered porphyry) an d  is e stim ated  to  exceed 2 ,0 0 0 ,0 0 0  
tons assaying P b  7-9, Zn 13-11, Cu 0-7% ; Au 1-2, Ag 48 
dw t. p e r ton . A. R . P .

Some tantalum-niobium minerals from W. Australia.
A. B. E dw ards (Proc. Austral. In st. M in . M et., 1940, No. 
120, 731— 744).— T an talo ru tile  (I) from  Globe H ill, W . A us­
tra lia , is a  greyish-brow n, anisotropic, hom ogeneous m ineral, 
d  4-83, con tain ing  T i0 2 66-28, T a 2O s 15-44, N b 2O s 8-64, FeO 
8-00, S n 0 2 1 -24, SiOa 0-32, H aO 0-18% . A nalysis of a  specimen 
from  Melville showed TiO., 43-2, N b 2O s 33-3, T a 20 6 7-6, FeO
10-8, MnO 3-6, S n 0 2 0-4, S i0 2 0-6, H 20  0-16% , d  4-9; m icro­
scopic exam ination  of e tched  polished specim ens showed it  
to  consist of finely in tergrow n crystals of mossite, ru tile , and 
ilm enite . I t  is suggested th a t  th e  Melville specim en is the  
resu lt of unm ix ing  of a  solid solution of (I). Polished sec­
tio n s of fe rro tan ta lite  from  G reenbushes show ed no cassiteritc
(II), although  th e  specim en contained  1-5% of S n 0 2; the 
S n 0 2 therefore  ap p ears to  be in  solid solu tion , as also does 
th e  1-76% of T a 20 5 found in  some specim ens of (II) from 
th e  sam e locality . W . A ustra lian  a ina litc , however, consists 
of c rystals of (II) sep ara ted  by  crystals of a  T a 20 6-rich 
m ineral. Analyses a re  given of th ree  specim ens of stibio- 
ta n ta lite . A. R . P.

Coated gold from Cobar, New South Wales. F. L. Stillwell 
an d  A. B. E dw ards (Proc. Austral. In st. M in . M et., 1941, 
No. 121, 1— 10).— Table concen tra tes ob tained  from  th e  New 
C obar m ine con tain  a  large no. of partic les of b lack Au ” ; 
th is  consists of n a tiv e  Au particles coated  w ith  n a tiv e  B i (I), 
galena, galenobism utite  (II), or m aldonitc  (AuaBi), o r w ith  
d a rk  AgCl. M any of th e  particles of (I) an d  (II), which arc 
also p resen t in  th e  'co n cen tra te , co n ta in  inclusions of Au, 
generally  betw een crysta l boundaries o r in sm all cavities.

A. R . P .
Mineral composition of the Mount Oxide copper ore, Queens­

land. A. B. E dw ards (Proc. A ustral. Inst. M in . M el., 1940, 
No. 118, 83— 95).—T he ore consists essentially  of chalcocite 
(I) w ith  m inor am oun ts of p y r i to ; in  th e  m ore oxidised p a rts  
th e  (I) is replaced b y  cuprite, teno rite , m alachite , b rochan tite , 
a n d  occasionally b y  azu rite . T he (I) ap p ears to  be of super­
gene origin, an d  its  Cu co n ten t is p ro b ab ly  derived from 
p rim ary  Cu sulphide m inerals th a t  once existed  in  th e  h igher 
levels of th e  o re -b o d y ; th e  Cu dissolved from  these  la tte r  
was rcp p td . on  th e  p y rite  w hich existed  in th e  lower zone, 
and th e  resu lting  (I) was th en  slowly oxidised locally to  give 
th e  oxidised Cu m inerals m entioned  above. A. R . P .

Barytes deposit at Pembroke, Hants County, Nova Scotia.
A. E . Cam eron (Proc. N ova Scotian Inst. Sci., 1940— 41, 20, 
57— 63).—T he deposit described consists of > 1 0 c to n s of 
h igh-grade, ligh t red  ba ry tes  in Palaeozoic sedim ents. I t  
appears to  be  a  rep lacem en t'd ep o s it form ed by  descending 
supergene solu tions perco lating  dow n th rough  an  Fe-rich 
calcareous series of sedim ents, an d  replacing th e  CaO-rich 
p o rtions by  B a S 0 4. T he analysis is B a S 0 1  97-1, CaO 0-1, 
Fe jO j 0-8, an d  S i0 2 1-1%. L . S. T .

A crystal of augelite from California. M. A. Peacock and 
IX A. M oddle (M in . M ag., 1941, 26, 105— 115).— A detailed  
c rystallograph ic  descrip tion  is given of a  large (15 X 8  x  6 
m m.) c ry sta l of gem q u a lity  from  W h ite  M ountain , Mono 
C ounty  (A., 1936, 50). Several new  crystal-form s a re  referred 
to  th e  axial ra tio  a : b ; c == 1-6419 ; 1 : 0-6354, 0 =  67° 33£', 
ad o p tin g  th e  val. of P rio r an d  Spencer (A., 1895, ii, 507), b u t 
ha lv ing  th e  c-axis. F rom  a  consideration  of th e  m orphology, 
as given b y  th e  d is trib u tio n  of th e  crystal-form s, a n d  from  
th e  A '-ray pow der pho tograph , th e  space-group is C^, =  
C2[m. T he u n it  cell, of dim ensions a 13-10, b 7-96, c 5-06 a . ,  
con ta ins 4[AI2P O ,(O H )3]. T he op tical d a ta  agree w ith  those  
of P rio r and  Spencer. L . J .  S.

Anorthite-epidote-garnet-hornfels from Namaqualand, South 
Africa. C. B. Coetzee (M in . M ag., 1941, 26, 134— 139).— 
T h e  hornfels com posed of th is  unusual assem blage of m inerals 
(for w hich  op tical d a ta  are  given) occurs as b an d s in  pyroxene- 
bearing  gneisses. Chemical analysis (S i0 2 41-63, AUOa 25-32, 
F e 20 3 6-33, CaO 22-06% , etc.) suggests th a t  i t  has  been 
d erived  from  a  m arl. Analyses a re  also given of th e  associated  
m igm atised am phibole-pyroxene-gneiss and of th e  younger 
granite-gneiss w hich induced  th e  m etam orphism . L . J . S.

Identity of “  eggonite ”  with sterrettite. F . A. B ann iste r 
(M in . M ag., 1941, 26, 131—-133).—" E g g o n ite ”  was originally
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described by  A. Schrauf (1870) as a  Cd silicate from  A lten- 
berg, Belgium , b u t  i t  w as la te r  found th a t  th e  crysta ls had  
been fraudu len tly  gum m ed on th e  specim ens of Zn ore. 
S im ilar crysta ls described by  J .  K ren n er (1929) as hydrous 
A1 p h ospha te  were associated w ith  Ag ore from  Felso- 
banya, H ungary . X -R ay  exam ination  of old specim ens of 
"  eggonite from  A ltenberg  "  gave a 8-90, b 10-2-1. c 5-40 A., 
d  2-44, which, to g e th e r w ith  earlier crystallographic  and 
op tica l d a ta , a re  in agreem ent w ith  those for s te rre ttite , 
A18(P 0 4)1 (0 H )« ,5 H ,0 , from  Fairfield, U ta h  (cf. A., 1941, I, 
352). ‘ L . J .  S.

Kornerupine and its chemistry. M. H . Hey, B. W . A nder­
son, and  C. J . P ay n e  (M in . M ag., 1941, 26, 119— 130).—  
F o u r m icro-analyses of kornerup ine of gem q u a lity  from  
Ceylon (A., 1940, I, 238) a n d  of th e  “ p rism atine  ” v a rie ty  
from  W aldheim , Saxony, show SiOa 29-3— 30-5, B „0 3 2-5— 3-6, 
A ljO j 35-8—42-9, F e 20 3 0— 3-3, FeO  4-8— 9 1 . MgO 16-4—  
21-0, N a 20  trace— 1-6, Iv20  trace— 0-6% . New de te rm in ­
a tio n s of FeO on th e  original m ateria ls previously analysed 
from  P o rt Shepstone, N a ta l (A., 1940, I , 333), a n d  Itrongay , 
M adagascar, gave 12-22 a n d  2-55% , respectively, w ith  no 
FejO j. D etails of th e  m eth o d  of analysis, especially for 
B 2C 3 and  FeO , are  given. T h e  co n ten ts  of th e  u n it cell 
(a 13-68, b 15-95, c 6 -6 8  A.) a re  given b y  th e  general form ula 
(Al,Mg,Fe1 I,Fe 1II,N a)10 (Si,B )18O 8, ; w ith  a  sm all replacem ent 
of Si by  A1 th is  is expanded to
{(Al,Fem ) 20 + I+If+.(M g,FeII)I()_ I _ 2y_ IXa,}{Sil s _ I _,AljBj.}Oa6. 
O ptical d a ta  a re  given fo r th e  m ateria ls analysed  an d  for 
several o th e r gem  specim ens from  Ceylon. Tw o ty p es are 
d istingu ished  : those w ith  2V 20J— 25°, a n d  a pseudo-uniaxial 
ty p e  w ith  2V 3— 8 °. R efractive  indices a re  : a  1-665—1-682, 
(3 1-6766— 1-696, y  1-677— 1-699; d 3-290— 3-449. L. J .  S.

Micro granular uraninite from Isaka [Japan] and its absolute 
age. T . Iim ori {A m er. J .  Sci., 1941, 239, 819— 821).—  
U ran in ite  (I) in  th e  Iisak a  peg m atite  is finely dispersed 
th ro u g h o u t th e  whole rock body, an d  is in tim ate ly  associated 
w ith  fergusonite. (I) co n ta in s U 0 3 22-23, U O , 55-40, T hO . 
3-86, Y  earth s 14-60, Ce ea rth s  0-41, PbO  1-01, B i„0 3 0-00^ 
F e 2O j 0-17, A120 3 0-44, SiO, 0-11, (N b .T a j.O j 0-74, CO. 0-28, 
H jO  0-50, to ta l  99-75% . T he solution of th e  m ineral in  dil. 
H N O j gave 2-31 X 10~7 g. R a  p e r g., and  th e  aq . solution 
ob ta ined  from  th e  fused N b -T a  fraction , 0-7 x  1 0 10 g. R a 
p e r g., g iving a  R a : U ra tio  of 3-43 X 10-7  and  indicating 
equilibrium  of th e  R a  a n d  U . T he approx . age calc, from 
th e  H olm es-Law son form ula is 103 X 10s years. L . S. T .

Densities of molten rocks and minerals. E . B. Dane, jun . 
(Amer. J .  Sci., 1941, 239, 809— 818).—p an d  th erm al ex pan­
sion have been de term ined  for sy n th e tic  diopside an d  syn­
th e tic  ak erm an ite  a n d  for d iabase  from  V inal H av en  and  
bv to w n ite  from  N orw ay b y  m easuring th e  a p p aren t loss in 
w t. of a  P t  ball suspended in th e  m olten  m ateria l. D a ta  for 
XaCl an d  B20 3 a t  tem p . >  1200s are  also recorded. T he 
resu lts for d iabase a re  com pared w ith  those of o th er observers. 
Chem ical analyses of th e  diabases a re  recorded. A pparatus 
is described. L . S. T .

Royite, a new variety of quartz, from the Jharia coal-field.
N. L . Sharm a (Proc. Ind ia n  Acad. Sci., 1940, 12, B, 215—  
2 2 0 ).— Hoy He (I) occurs as long, p rism atic , brow nish-black or 
b lack  crysta ls in  th e  sandstones and  shales of th e  eastern  
p o rtion  of th e  Jh a r ia  coal-field. Chem ical analysis [S. C. 
Nivogy] shows SiO . 95-78, MgO 2-04, A120 3 1-80, Fe,O a 0-14, 
CaO 0-37, MnO 0-03, T iO , trace , to ta l 100-16%, w ith  spectro­
scopic traces of Co, Ba, and  Sr. (I) is regarded  as a  v a rie ty  
o f q u a rtz  (II). w hich i t  resem bles in p, hardness, an d  optical 
properties. In  its  paragenesis an d  c ry sta l h a b it i t  resem bles 
low -tem p. (II), b u t its  well-developed cleavage an d  association 
w ith  b io tite  ind ica te  t h a t  i t  is  h igh-tem p. (II;. I t  differs 
from  a ll varie ties of (II) in  show ing a  ch aracte ris tic  schiller, 
m etallic  lustre , an d  b laded  stru c tu re . L . S. T .

Potassium salt deposits of the Taimir-Lena area. N. I.
B u jalov  (A nn . Sect. A ltai. Phys.-C him ., 1940,13, 377— 385).— 
C erta in  of th e  NaCl deposits con ta in  up  to  1% of KC1.

R . T.
Isotopy of berlinite and quartz. H . S trunz  (Z. K rist., 1941, 

103, 228— 229).— B erlin ite  (I) has au l '5 2 3 s, yo 1-529; from  
D ebye-S cherrer photographs, th e  la ttic e  is hexagonal, w ith  
a„ 4-92, c„ 10-91 a .,  coja0 2-217; 3 mols. p e r u n it cell. T he 
properties o f (I) correspond closely w ith  those  of sy n th e tic  
A1PO, (cf. H u tten locher, A., 1935, 1194), show ing th a t  (I) 
an d  q u a rtz  are  isotypical. A. J .  E . W .

Synthesis of durangite, NaAlF(AsOj). F . M achatschki (Z. 
K rist., 1941, 103, 221— 227; cf. A., 1938, I , 440).— A th ick  
p as te  of sy ru p y  aq . H 3A s0 4 a n d  finely-powdered cryo lite  is 
hea ted  in an  au toc lave  a t  200° for 36 h r. D u ran g ite  (I) is 
form ed as sm all green m onoclinic crystals, freq u en tly  giving 
crossed tw ins, o r occasionally as p la te s ; th e  c ry sta ls are  
op tica lly  negative  an d  hav e  h igh it an d  double refraction  
a n d  w eak pleochroism , w ith  a : b : c (goniometric) =  
0-787 : 1 : 0-856, /3 115° 46'. R o ta tio n  and  pow der A '-radio- 
gram s give a 6-69, b 8 -6 6 , c 7-27 a . (a : b : c — 0-773 : 1 : 840), 
PaU: 3-62. T he sm aller pa ram ete rs  of n a tu ra l (I) m ay be 
due to  rep lacem ent of A s O /"  by  P O /" .  T h e  colour of th e  
sy n th e tic  (I) is a ttr ib u te d  to  V o r Cr from  th e  au toclave. 
T he d istinc tion  betw een isom orphism  and  iso typy  is d iscussed ; 
according to  S tru n z  (cf. A., 1937, I, 432) (I) an d  tita n ite  should 
be regarded a s  iso tvpical and  n o t isom orphous.

A. J .  E . W .
Gorceixite in Southern Rhodesia. A. M. M acgregor (Bull. 

Im p . Inst., 1942, 39, 399— iO l).— Gorceixite, p 3-1S5, from  
th e  Triassic gravels of Som abula  has TE. Golding] SiO., 1-25, 
A ljO j 37-96, Fe„0 3 3-76, MgO 1-28, BaO 11-88, CeO," 7-00, 
P 20 5 22-39, H .O ' 15-05, to ta l  100-57% . T he high %  of CeOa 
and  th e  absence of CaO are  no tew orthy . L . S. T.

Spherosiderite [clay ironstone] deposits of the Lichtenstein 
Mountain at St. Stefan-Kraubath. K. B . M atz (Berg- u. 
H iittenm . M onalsh., 1940, 8 8 , 102— 105).—T h e  geology of th e  
deposits is discussed an d  typ ica l analyses a re  given.

R . B . C.
Laboratory study of London Clay. L. F . Cooling an d  A. W . 

S kem pton  (J . In st. Civil Eng., 1941— 42, 251— 276).— Sam ples 
of L ondon Clay ta k e n  from  a n  extensive  site  in  th e  region 
40— 90 ft. above th e  b o tto m  of th e  s tra tu m  h av e  been in ­
vestiga ted . T he clay  is of th e  stiff-fissured ty p e  an d  appears 
to  have  been pre-consolidated un d er a  pressure < 2 0  to n s per 
sq. ft. M ean vals. an d  to ta l  range of vals. of th e  m ost im ­
p o r ta n t  physical p roperties a re  tab u la ted , an d  m echanical 
p roperties a re  corre lated  w ith  H .O  con ten t, liqu id  a n d  p lastic  
lim its, a n d  th e  unconfined com pression te s t.  L . S. T.

Spectroscopic studies of base-exchange materials. A. M.
Buswell and  B. F . D udenbostel (J . Am er. Chem. Soc., 1941, 
63, 2554— 255S).-—From  an  exam ination  of th e ir  in fra-red  
spec tra  m ontm orijlonites sa tu ra te d  w ith  various cations can  
be classified in to  th e  four ty p es ; (i) ex trem e ab so lu tio n  w ith  
C a" an d  Mg” , (ii) appreciable absorp tion  w ith  Li", IC , an d  
B a", (iii) sligh t abso rp tion  w ith  H ’ a n d  N a \  a n d  (iv) no 
change on a tte m p ted  h y d ra tio n  w ith  N H .,‘ m ontm orillonite . 
Clays of low base-exchange cap ac ity  con ta in  less bonded 
(2-92 ft.) a n d  unbonded  (2-75 fi.) OH  th a n  th e  h igher base- 
exchange m ontm orillonites. Clays allow ing rep lacem ent of 
s tru c tu ra l O H  b y  p h ospha te  absorb  25%  <  un p h o sp h a ted  
clays. N H .,' m on tm orillon ite  ex h ib its  a  do u b let a t  3-13 a n d  
3-27 fL. ch arac te ris tic  of N H , halides. A '-R ay d a ta  show th a t
(i) th e  increased  base-exchange cap ac ity  of greensand on 
h e a t- tre a tm en t is due  to  th e  fo rm ation  of new  particles,
(ii) a rtificial zeolites a re  am orphous, a n d  (iii) .g lauconite  or 
g reensand is cryst. \V. R . A.

Origin of the electric charge of clay particles.— See A.,
1942, I, 57.

Sedimentation of clays.—See A., 1942, I, 57.
Isolation of components of North Dakota lignite. L. Zech- 

m eister an d  W . T. S tew art (J. Am er. Chem. Soc., 1941, 63, 
2851— 2852).— E x trac tio n  of N. D a k o ta  lignite  (30 kg.) w ith  
COMe2 an d  then  ch ro m atography  [Ca(OH)4] gives a substance 
(12 mg.), (C ^H ^O ),, (p ro b ab ly «  =  3), m .p. 328—330° (slight 
decom p.; corn), and substances ( 1 — 3 mg. each), m .p. 261— 
264°, 273—274 ', 238— 240°, 297— 298“, an d  249— 251°, 
respectively . R . S. C.

Stratigraphical results of pollen analysis of brown coal from  
Wackersdorf [Germany], F . T h ie rg art (Braunkohle, 1941, 
40, 407—408).— In  tw o  of th e  brow n coal sam ples pollen and  
spores were p reserved. A lis t is given of th e  pollen and  
spore genera to g e th e r w ith  th e  %  com position. T h e  pollen 
com position is discerned in  re la tion  to  th e  age of th e  beds. 
The W ackersdorf brow n coal is corre lated  w ith  th e  U pper 
Miocene b row n coal of G rtinberg in  Silesia. R . B. C.

Microspores in some coals of the productive coal measures 
in Fife. E . M. K nox (Trans. Inst. M in . Eng., 1942, 101, 
98— 107).
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