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I.-S U B -A T O M IC S .
Interaction of atomic energy levels. T. S. S ubbaraya, K. 

Seshadri, an d  N . A. 5SÍ. R ao (Current Sci., 1941, 10, "1— 74).—  
L ines o f Sn and  H g  w hich undergo m odification in  in ten s ity  on 
a d m ix tu re  of Sn an d  H g are  given and p robab le  exp lanations 
are ad v anced  (cf. A., 1940, I , 305). W . R . A.

Carbon arc spectra oí europium, gadolinium, and samarium  
in sm all Quantities. J . M. López de Azcona (Anal. F ís. 
Q uím ., 1941, 37, 30— 47).— T he persistence of arc  lines 
betw een 2200 an d  5000 a . fo r th ese  elem ents in q u an titie s  of 
2 x 10-', 2 x 10-5, 2 x 10-«, and  2 x 10"’ g. is stud ied . The 
nos. of p e rs is ten t lines observed are respectively  : fo r E u, 
231, 33, 13, 3 ; fo r Gd, 310, 112, 16, 1 ; and  for Sm, 425, 172, 
21, — . T ab les of p e rs is ten t lines and  of u ltim ate  lines are 
g iven. F . R . G.

Electron emission of metals in electric fields. I. Explan­
ation o£ the periodic deviations from the Schottky line. E .
G u th  and C. J .  M ullin (Physical Rev., 1941, [ii], 59, 575—  
584; cf. Seifert, A., 1939, I, 589).— M athem atical. The 
dev ia tions observed  in  m easuring  th e  therm ion ic  em ission of 
e lectrons from  W  and  T a  are  a ttr ib u te d  to  th e  p a rtia l reflexions 
of th e  e lectron  w aves on th e  p o ten tia l h ill a t  th e  surface of 
th e  m eta l g iv ing  rise to  interfei-ence and th u s  to  a  periodic 
te rm  in  th e  tran sm iss io n  coeff. fo r th e  escaping electrons. 
The calc, positions of th e  m ax. and  m in. an d  th e  independence 
of tem p , agree w ith  o b se rv a tio n ; th e  am p litu d e  decreases 
w ith rise  of tem p . T he calc, am p litu d e  of th e  deviations 
increases, w ith  th e  field, as does th e  observed am plitude. A 
dependence on th e  w ork  function  of th e  e m ittin g  m eta l is 
ob tained.. N. M. B.

Calorimetric method of measurement of loss of energy of 
fast electrons in  lead, due to radiation. K . D. Sinelnikov, 
A. K . V alter, an d  A. V. Iv an o v  (Bull. Acad. Sci. (J .R .S .S ., 
Sér. P hys., 1940, 4, 273— 278).— A p p ara tu s is described, 
depending  on com parison  of h e a t p ro d u c tio n  in  a  L i an d  a  P b  
vac. ca lo rim eter d u rin g  exposure  to  a  m onochrom atic  electron  
beam . T he resu lts  a re  in  agreem ent w ith  those calc, from  th e  
th eo ry  of B e th e  et al. (A., 1934, 1150). R . T .

Ionisation by meteors. J . A. Pierce (Physical Rev., 1941, 
[ii], 5 9 , 625— 626).— E x p erim en ta l evidence of a tm . ionisation 
by  m eteoric b o m b ard m en t is p resen ted  an d  discussed.

N . M. B.
Joint action of diffusion and recombination of ions. G.

Jaffé (Physical Rev., 1941, [ii], 59, 652— 658).— M athem atical. 
T he d ifferen tia l eq uation  w hich describes th e  jo in t  action  of 
diffusion an d  recom bination  of ions is solved fo r th e  one­
dim ensional case. T he decay  of a  given in itia l d is trib u tio n  
of ions and  th e  estab lish m en t of th e  s te ad y  s ta te  a re  trea ted . 
Anom alies observed b y  G ardner (cf. A., 1938, I, 110) in th e  
recom bination  coeff. of Oa, and  in  th e  estab lishm en t of the  
s tead y  s ta te  in  air, are  explained by  diffusion to  th e  walls.

N. M. B.
Energy loss of heavy ions. J . K nipp and  E . Teller (Physical 

Rev., 1941, [ii], 59, 659— 669).— The energy loss of h e av y  ions 
is due to  collisions w ith  electrons and w ith  nuclei. T he first 
process is essen tia lly  determ ined  by  th e  ionic charge, w hich in 
tu rn  depends on  th e  ra tio  of th e  velocities of th e  m o st loosely- 
bound  electron  w ith in  th e  ion , and of th e  ion. T he form er 
ve loc ity  is calc, from  th e  T h o m as-F erm i model, an d  th e  ra tio  
of th e  tw o  velocities is ad ju s ted  to  em pirical d a ta . T he 
nuclear co n trib u tio n  to  th e  stopp ing  cross-section is calc, by  
th e  classical m ethod . C om parative  experim ental an d  calc, 
d a ta  a re  p lo tte d  th ro u g h o u t. N. M.. B.
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Low-velocity hydrogen-ion scattering in hydrogen, water, 
and ammonia. A. S. Russell, C. M. F o n tan a , and J . H . 
Sim ons ( / .  Chem. Physics, 1941, 9, 381— 387).— T he effective 
cross-sections fo r sca tte rin g  of H 2, H 20 ,  and  N H S fo r low- 
velocity  p ro tons, and  of H a fo r low -velocity H 2+ and  H ,+, have  
been determ ined. T he source of low -velocity  H + w as an  arc 
in H 2, th e  co nstruction  of which, w ith  th e  c ircu it in w hich it  
is used, is described. T he effective cross-sectional area  was 
reasonab ly  independen t of p ressure  over th e  p ressure  range 
used. T he average force law s can  be calc., an d  th e  energy 
of com bination  fo r H a and  N H 3 can  be estim a ted . A val. of 
3-5 e.v . is ob tained  fo r th e  p ro to n  affinity  of H 2, an d  9 '4  e.v . 
for th a t  of N H 3, assum ing th a t  th e  law  of force holds dow n to  
the  equilibrium  positions. These vals. agree well w ith  p re ­
v ious estim ates b y  o th er m ethods. N o curve could be o b tained  
fo r th e  sca tte rin g  of H a+ in H 2, b u t  i t  is know n th a t  th e re  is a  
large in te rac tion . A. J .  M.

Arc discharge in mercury. B. D asannacharya  and  C. 
D ak sh inam urti (Current Sci., 1941, 10, 166— 167).— V o ltag e - 
c u rren t (V - I )  characteris tics a re  given fo r a  d .c. a rc  (pressure 
p  =  0-5 mm.) w ith  vary ing  degrees of a ir  cooling. W ith o u t 
cooling V  is approx. cc I ,  b u t w ith  cooling th e  rising  charac ­
teris tic  is preceded b y  a  rap id  fall in V  w hich becom es m ore 
pronounced as cooling is in c re a sed ; th e  m in. V  val. (~23-5  v.) 
is approx . const., b u t  th e  corresponding I  val. increases w ith  
cooling. W ith  p  < 0 -2  m m . th e  falling ch aracte ris tic  can n o t 
be ob tained , b u t curves fo r an  uncooled arc  w ith  p =  1-5— 
8-0 m m . show a m in. w hich m oves to  h igher V  and  I  vals. as 
p  increases. A. J .  E . W .

Studies in mineral metabolism with the aid of artificial 
radioactive isotopes. VI. Cobalt.— See A., 1941, I I I ,  526.

Performance of the Radium Institute cyclotron of the 
Academy of Science, U.S.S.R. I. V. K u rtsch ato v  (Bull. 
Acad. Sci. U .R .S .S ., S ir. P hys., 1940, 4, 372— 375).— R esults 
ob ta ined  w ith  th is  cyclo tron  a re  described. R . T.

New applications of induced radioactivity. S. Z. R oginski 
(Bull. Acad. Sci. U .R .S .S ., Ser. P hys., 1940, 4, 350— 352).—  
A review . R . T.

Ionisation of atoms and formation of pairs in nuclear re­
actions. A. B. M igdal (B ull. Acad. Sci. U .R .S .S ., Ser. P hys., 
1940, 4, 287— 289).— M athem atical. E xpressions of th e  
p ro b a b ility  o f ionisation  du ring  rad ioactive  decay  are  derived.

R . T.
Excitation of y-rays by fast neutrons of different energy.

I. N onaka (Physical R ev., 1941, [ii], 59, 081).— U sing 2-25—
2-90-Me.v. fa st n eu trons from  a  D -D  source, a t.  cross-section 
curves of Al, Si, Fe , Co, Cu, Ag, Cd, and  P b  fo r y-ray  ex c ita ­
tio n  were o b ta ined . R esu lts  are  discussed w ith  reference to  
availab le  d a ta . N . M. B.

Absorption of fast neutrons. V. S. D em entii and D. V. 
T im osch tschuk  (B ull. Acad. Sci. U .R .S .S ., S4r. P hys., 1940, 
4, 315— 316).— A bsorp tion  of fa s t n eu tro n s from  a  R a -B e  
source b y  cy lindrical o r p lane screens of various elem ents 
(Al, Si, S, Mn, Fe, Cu, Zn, R h, Ag, Sb, Te, W , Au) has been 
stu d ied . E ffective cross-sections of th e  (n, y) reac tion  increase 
w ith  increasing  a t. w t. of th e  e le m en t; th is  reac tion  appears 
to  be due to  slow n eu tro n s . A bsorp tion  associated  w ith  th e  
(re, a) and  (n, p) reactions is of th e  sam e o rder of m agnitude as 
sca tte rin g , in  th e  case of ligh t nuclei. R . T .

Absolute cross-section for the photo-disintegration of 
deuterium by 6'2-Me.V. quanta. J. A. V an Allen an d  -N. M. 
Sm ith, ju n . (Physical Rev., 1941, [ii], 59, 618).— M easurem ents 
w ith  a  h igh-pressure  ion isation  ch am ber filled w ith  D 2 gas
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give a  corr. w eighted  average val. of 11-6 ±  1-5 X 10-28 sq. 
cm. T his is approx . equal to  th a t  of th e  B e th e -P e ie rls  th eo ry  
fo r zero force range (12-6 x 10~28) and  is d is tin c tly  <  th a t  
p red ic ted  by  any  p re sen t th eo ry  w hen based on a  reasonable  
val. fo r th e  force range. N. M. B.

Deuteron bombardment of oxygen. S. B . W elles (Physical 
Rev., 1941, [ii], 59, 079).—Tw o W 0 3 ta rg e ts , one con tain ing  
0 2 an d  th e  o th e r an  equal a m o u n t of 0 2 enriched in 170 2 and  
180 2, were bom barded  w ith  3-7-Mc.v. d eu trons, and  th e  in te n ­
s ity  of 114-min. a c tiv ity  of 18F  w as m easured . T he increase 
fo r th e  enrichcd ta rg e t am o u n ted  to  a  fa c to r of 19, agreeing 
w ith  an  expectcd  en richm en t fa c to r of ~ 2 0  fo r 170 , on 
acco u n t of th e  m ore rap id  app ro ach  to  concn. equ ilib rium  of 
1tO, ra th e r  th a n  9, as w ould be ind ica ted  by  th e  sep ara tio n  
fa c to r 81 of I80 .  N . M. B.

Nuclear isomerism of bromine. L. I. R usinov  an d  A. A. 
Juzefov itsch  [Bull. Acad. Sci. U .R .S .S ., Ser. P hys., 1940, 4, 
320— 326).— y -Iiad ia tio n  of *B r has A =  1 ni/t., corresponding 
w ith  th e  K a  line of th e  A '-ray  sp ec tru m  of B r. T he abso rp tio n  
coeffs. of th e  rad ia tio n  a re  of th e  sam e order of m agn itude  in
P b  and  H g, show ing th a t  th e  reac tion  is *B r-I *B r-II -4- Br, 
b u t n o t *B r-I —y  * K r B r T he resu lts  a re  in  accordance w ith  
B o h r’s theory' of nuclear isom erism . T he ex c ita tio n  energy 
of th e  m etastab le  nucleus and  i ts  in te rn a l conversion coeff. 
are  de term ined . R . T .

Metastable state of the gadolinium nucleus. I. V. K u rt-  
sch a to v  (Bull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 
327— 329).—-Capture b y  Gd of n eu tro n s slowed b y  paraffin  
leads to  fo rm ation  of u n stab le  nuclei, w hich undergo in te rn a l 
tran sfo rm a tio n  w ith  em ission of e lectrons of energy ~ 1 0 0 . 
ke .v . R . T.

Phase transformations of nuclear matter. X. I. G urevitsch  
(B ull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 330— 331).—  
A b ru p t changes in th e  energy p a ram ete rs  of a t.  nuclei tak e  
place a t  certa in  definite  tem p . T his is ascribed  to  phase 
tran sfo rm a tio n s  of nuc lear m a tte r . R . T.

Radioactivity of MMn and 128I .  R . H . B acon, E . N . Grise- 
wood, an d  C. W . van  de r M erwe (Physical Rev., 1941, [ii], 
59, 531— 538).— In  o rder to  e lim inate  d iscrepancies in  existing  
d a ta , th e  /J-ray sp e c tra  and  accom panying  y-rays were exam ­
ined  w ith  c rit. regard  to  difficulties of cloud-cham ber tech n i­
que. R esu lts  ap p ear to  fit th e  F erm i ra th e r  b e tte r  th a n  th e  
K onopinski-T Jhlenbeck th eo ry . N. M. B.

Statistics of excited energy states of nuclei. H . M argenau 
(Physical R ev., 1941, [ii], 59, 627— 632).— U sing a  m odel of 
free p a rtic les  m oving in  a  spherical well, th e  spacing of nuclear 
energy levels a t  excita tio n  energies of — 8 M e.v. is calc, b y  
num erical sum m ation  over th e  ind iv idual p a rtic le  s ta te s , th u s  
avo id ing  th e  use of a sy m p to tic  Som m erfeld form ula: of d o u b t­
ful v a lid ity  fo r nuc lear cases. R esu lts  in d ica te  th a t  dev ia tions 
from  B e th e ’s fo rm ula  fo r th e  level d en sity  can  be very  g reat. 
T he group  s tru c tu re  in troduced  by th e  free-particle  m odel has 
a  stro n g  effect on th e  spacing. T he fluctuations exp lain  th e  
general absence, c o n tra ry  to  c u rre n t th eo ry , of th e  p ro p e rty  
of stro n g  ab so rp tio n  of slow  n eu tro n s b y  h eav y  nuclei.

N . M. B.
Fission of [atomic] nuclei. A. I. Leipunski (B ull. Acad. 

Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 291— 299).— A review.
R. T.

Ranges and energy of uranium fragments arising from nuclear 
fission under bombardment with fast neutrons. K. A. P e tr-  
sh ak  (Bull. Acad. Sci. U .R .S .S ., S ir . P hys., 1940, 4, 301— 
304).— Fission of U  nuclei follow ing cap tu re  of fa s t  n eu trons 
leads to  p ro d u c tio n  of tw o  groups of fragm ents, range  14 and 
20 m m . in  a ir, an d  energies 60 and 85 M e.v., respectively .

R . T .
Chemical nature of products of fission of heavy nuclei.

V. G. Chlopin (B ull. Acad. Sci. U .R .S .S ., Ser. P hys., 1940, 4, 
305— 309).— T he following schem es of ,8-degrada tion  of 02U 
are  p robab le  ; Mo N b  U Sb T e I X e Cs—
B a — L a — C e ; P r  Ce U — Se — Br  K r — R b  —
S r - > I - > Z r .  R . T.

Fission of uranium. L. I .  R usinov  and  G. N. F lerov 
(Bull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 310— 314).—  
Fission of U by  th erm al n eu tro n s is a ssoc iated  w ith  em ission 
of 2— 4 secondary  neu trons. R esonance n eu tro n s do  no t 
cause fission. Onlv 2§|U is affected b y  th e rm al neu trons.

R . T.

Fission products of uranium by fast neutrons. Y. N isliina, 
T . Y asaki, K. K im ura, and  M. Ik aw a  (Physical Rev., 1941, 
[ii], 59, 677).— E x p erim en ts are  described show ing th a t  th e  
recen tly  rep o rted  (cf. A., 1941, I, 189) decay  curve of R u 
(60 hr.) w as in  rea lity  th e  superposition  of th e  g row th  and 
decay  cu rve  of R h  (34 hr.) produced  from  R u (4 hr.) and  th e  
decay  curve of a  R u  iso tope of a  few m o n th s ' period.

N. M. B.
Fission of uranium by a-partieles. E . F erm i an d  E . Segr6 

(Physical Rev., 1941, [ii], 59, 680— 681).— A th in  lay er of 
N H 4 u ra n a te  w as bom barded  w ith  32-Me.v. a -partic les from  a 
cyclo tron . Chem ical te s ts  revealed  th e  presence of th e  
follow ing fission p ro d u c ts  of U : I (54 m in. and  3-4 hr.),
133I (22 hr.), and  131I  (8 days). A com pound nucleus of U and  
a-partic les w ould p ro b ab ly  be 5— 10 Me.v. <  th e  k inetic  energy 
of th e  o-particle , leaving an  ex c ita tio n  am p ly  sufficient to  
p roduce fission of th e  com pound nucleus. N . M. B.

Nature and constitution of cosmic radiation. D. V. Skobelt- 
zyn (B ull. Acad. Sci. U .R .S .S ., Ser. P hys., 1940, 4, 233— 247). 
— A review  of c u rre n t theories show s th a t  th e y  are  in m an y  
respec ts co n trad ic to ry . R . T .

Number of decay electrons accompanying penetrating 
corpuscular radiation. K. I. A lexeeva (Bull. Acad. Sci. 
U .R .S .S ., Sdr. P hys., 1940, 4, 248— 253).— T he so ft com ­
p o n en ts  of rad ia tio n  generated  b y  decay  e lectrons in th e  a tm ., 
n o t p e n e tra tin g  a  th ick n ess of w ood equiv. to  160 cm. of H 20 , 
a m o u n t to  > 8 %  ±  2 o f to ta l  p e n e tra tin g  ra d ia tio n . R . T .

Cascade theory and experimental data. S. N. V ernov (Bull. 
Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 254— 259).— D is­
crepancies betw een  ex p erim en tal re su lts  fo r tran sm iss io n  of 
cosm ic rad ia tio n  th ro u g h  a ir  an d  P b  an d  those  expccted  on 
th e  basis of th e  cascade th eo ry  of B h ab h a  and  I le it le r  (A., 
1937, 1, 440) a re  rem oved by  in tro d u c in g  corrections for 
sc a tte rin g  and  fo r th e  p resence of p a rtic les  of p e n e tra tin g  
pow er >  th a t  allow ed fo r in  th e  th eo ry . R . T .

Slow mesotrons in cosmic radiation. V. I .  V eksler and  N . A. 
D obro tin  (B ull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4,
260— 265).— M easurem ents a t  sea level an d  a t  4200 m. show  
th e  presence of tw o  groups of p a rtic les  w hich ionise m ore 
in ten se ly  th a n  do fa s t e lectrons. One group  increases w ith  
a ltitu d e , and  consists of slow secondary  m esotrons, w hilst th e  
second group consists of slow p ro to n s. R . T.

Peculiarities of splitting of atomic nuclei by cosmic rays.
A. P. Shdanov  (B ull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 
266— 272).— H eav y  charged p a rtic le s  p roduce ch arac te ris tic  
trac k s  in p h o tograph ic  em ulsions. M ost of th e  tra c k s  a re  due 
to  p ro to n s  o rig ina ting  from  nuclei sp lit by  cosm ic rays, b u t 
track s due to  a -partic les also ap p ear. Show ers of p ro to n s  o r 
of p ro to n s an d  m eso trons w ere also observed, consisting  in 
m o st cases of 3— 4 partic les, a lth o u g h  in  one case >  100 
p artic les  w ere coun ted . T h e  ra te  of sp littin g  rises rap id ly  
w ith  increasing  a ltitu d e . R . T.

Production of hard corpuscular radiation. F. F . L ange and  
V. S. Schpinel (B ull. Acad. Sci. U .R .S .S ., Sdr. P hys., 1940, 4, 
353— 366).— A review. R . T.

Motion of mesons in electromagnetic fields. I. T am m  
(Coinpl. rend. Acad. Sci. U .R .S .S .,  1940, 29, 551— 555).—  
M athem atical. T he m otion  of a  charged p a rtic le  of sp in  1 in  
a  C oulom b field an d  its  in te rac tio n  w ith  h igh-frequency  
ph o to n s depend on th e  size of th e  partic le , w hilst th e  opposite  
is tru e  fo r a  p a rtic le  w ith  sp in  0 o r | .  T h is arises from  th e  
fac t th a t ,  unlike electrons, th e  p a rtic les  w ith  spin  1 (mesons) 
possess w h a t is defined as a  tru e  m agnetic  m om ent.

AV. R . A.
Secondary mesons. V. I. V eksler and  N . A. D obro tin  

(Compt. rend. Acad. Sci. U .R .S .S .,  1940, 29, 560— 562).—  
T he ranges of secondary' m esons a re  sm all an d  hence th e ir
k inetic  energy c o n trib u tes  on ly  a  sm all frac tio n  of th e  to ta l
energy. W . R . A.

Differential measurement of the meson lifetim e. W . M.
Nielsen, C. M. R yerson, L. W . N ordheim , and  K . Z. M organ 
(Physical Rev., 1941, [ii], 59, 547—553).— M easurem ents w ere 
m ade b y  com paring  th e  P b  ab so rp tio n  curves of cosm ic ra d ia ­
tio n  a t  tw o  d ifferen t e levations, and  b y  com pensating  th e  a ir 
colum n a t  th e  h igher level b y  a  lay e r of g rap h ite  on to p  of th e  
co u n te r telescope. R esu lts  a re  in d ep en d en t of th e  energy 
d is trib u tio n  or of th e  h e igh t of th e  p roducing  layer. T he val.
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io u n d  is (1-25 ±  0-3) X 10'* (^c2/ 10s e.v.) sec., w hich is <  
availab le  d a ta  (cf. R ossi, A ., 1940, I ,  187; Nelier, ibid.).

N . M. B.
Nature of the meson decay. L. W . N ordheim  (Physical 

Rev., 1941, [ii], 59, 554— 555).— In  view of th e  sm aller new 
val. of th e  m eson lifetim e (cf. preceding ab strac t), theoretical 
vals. fo r th e  in te n s ity  of th e  so ft com ponent due to  m eson 
decay  are  com pared w ith  experim ental d a ta . N. M. B.

Mean life of slow mesotrons. F . R a se tti (Physical Rev., 
1941, [ii], 59, 613).— A p re lim in ary  rep o rt of a  new arrange­
m en t of co u n te rs to  m easure a  decay curve of m esotrons a t  
r e s t ;  th e  resu ltin g  va l. is 3-1 ±  1-5 ¡i-sec. N . M. B.

Fine structure pattern of cosmic rays at Mexico City. n .
E . J .  Schrem p a n d  A. Banos, ju n . (Physical Rev., 1941, [ii], 
59, 614).— R esu lts  p rev iously  rep o rted  (cf. A., 1941, I, 3) are 
ex tended , an d  fea tu res  of th e  in ten sity  p a tte rn  and properties 
of th e  rad ia tio n  a re  deduced an d  discussed. N . M. B.

Nature of the primary cosmic radiation and the origin of 
the mesotron. M. Schein, W . P . Jesse, and  E . O. W ollan 
(Physical Rev., 1941, [ii], 59, 615; cf. A., 1940, I , 308).—  
T he in te n s ity  curve of th e  h a rd  com ponent fo r various P b  
th icknesses as a  function  of pressure  shows a  continuous in te n ­
s ity  increase to  th e  h ighest a ltitu d es . Several lines of evidence 
ind ica tin g  th a t  th e  p rim ary  cosm ic rad ia tio n  consists of p ro ­
tons, an d  n o t of e lectrons o r m eso trons, a re  reported  and 
discussed. N. M. B.

Burst production by mesotrons of spin one-half and zero 
magnetic moment. S. B . B a td o rf an d  R . Thom as (Physical 
Rev., 1941, [ii], 59, 621— 624).— M athem atical. The cross- 
section  fo r th e  in itia tio n  of energetic cascades or b u rsts  by  
b rem sstrah lung  is calc, fo r a  m esotron of sp in  i  or 0  m agnetic  
m om ent. R esu lts  a re  sim ilar to  C h ris ty ’s fo r a  P roca particle , 
th e  cross-section  being —0-7 of th a t  recorded (cf. A., 1941, 
I, 235). N . M. B.

Geomagnetic character and cosmic-ray intensity pulses.
J . W . B roxon (P hysical Rev., 1941, [ii], 59, 678— 679).— A 
close re la tionsh ip  betw een th e  pulses in cosm ic-ray in ten sity  
and te rre s tr ia l m agnetic  d is tu rb an ces has been discovered by  
app lication  of C hree's m ethod  of geom agnetic analysis.

N . M. B.
Neutrino theory of stellar collapse. G. Gam ow an d  M. 

Schoenberg (Physical Rev., 1941, [ii], 59, 539— 547).— M athe­
m atical. A th eo ry  of n eu trin o  energy losses in  con trac tin g  
s ta rs  is proposed, and  a  fo rm ula  for th e  ra te  of these  losses as 
a  function  of tem p , and  density  is developed (see also following 
a b strac t). N . M. B.

Relative importance of different elements for neutrino 
production. G. Gam ow (Physical Rev., 1941, [ii], 59, 617—  
618).—A  diagram  is constru c ted  to  show  th e  re la tive  im por­
tance of d ifferent elem ents fo r th e  energy losses th ro u g h  
neu trino  em ission in co n trac tin g  sta rs  (cf. p receding ab strac t) 
tak in g  in to  acco u n t th e  abundance  of th e  e lem ents an d  th e  
known decay  energies an d  decay  periods of th e  corresponding 
unstab le  nuclei. T he effect of d ifferen t facto rs on th e  ra te  
of energy losses is discussed. N . M. B.

Exchange properties of the neutron-proton interaction.
W . R a rita  an d  J. Schw inger (Physical Rev., 1941, [ii], 59, 
556— 564; cf. A., 1941, I, 236).— M athem atical. In fo rm atio n  
on th e  in te rac tio n  in  odd p a r ity  s ta te s  can  be gained only b y  
observations on  h igh-energy n e u tro n -p ro to n  sca tte rin g  and 
deu teron  p h o to -d is in teg ration  b y  energetic  y-rays. Calcul­
a tions a re  m ade fo r th ree  ty p es of in te rac tions, analogous to  
th e  p o ten tia ls  p red ic ted  by "  sy m m etrica l,”  "  charged ,” 
and  n e u tra l "  m esotron theo ry , in  o rder to  te s t  th e  sen sitiv ity  
of such experim en ts to  v a ria tio n s of th e  exchange operato r 
dependence of th e  in te rac tio n . R esu lts  fo r  to ta l  cross- 
sections an d  an g u la r d is trib u tio n s in  th e  cen tre  of m ass 
system  are  given, as '•veil as th e  electric dipole to ta l  cross- 
sections and  a n g u la r d is trib u tio n s p red ic ted  b y  th e  th ree  
theories. H igh-energy pho to -d is in teg ration  angu lar m easure­
m ents co n stitu te  th e  m ost sensitive te s t  of iso topic spin 
dependence of th e  n e u tro n -p ro to n  in te rac tio n  and th e  ex is t­
ence of n o n -cen tra l forces. N. M. B.

Non-uniiorm particle density in nuclear structure. E . Feen- 
berg (Physical Rev., 1941, [ii], 59, 593— 597) .— M athem atical. 
A v a ria tio n  of th e  p ro to n  density  w ith in  a  nucleus due to  
Coulomb repulsion betw een p ro to n s creates forces w hich d is­
to r t  th e  n eu tro n  d istrib u tio n . N eglecting surface effects, th e  

H 2 (a.. I.)

energy correction  associated  w ith  th e  non-uniform  densities 
is calc. The dep artu re  from  uniform  d ensity  is appreciable 
in  h eavy  nuclei, b u t th e  energy correction  is negligible.

N . M. B.
Interaction of electrons in metals and insulators. C. W .

Ufford (Physical R ev., 1941, [ii], 59, 598— 608).— M athe­
m atical. T he e lectrosta tic  energy of electrons in  a  la ttic e  is 
calc, by  th e  R ay leigh-Schrodinger p e rtu rb a tio n  m ethod. 
F o r a  m etal, th is  m ethod gives a  val. w hich becom es 
logarithm ically  in fin ite; fo r an  in su la to r th e  gap in  energy 
above th e  first occupied zone leads to  a  finite resu lt.

N. M. B.
Einstein condensation phenomenon. W . E. Lam b, ju n ., 

and  A. N ordsieck (Physical Rev., 1941, [ii], 59, 677).— An 
application  of th e  resu lts  of Goldstein (cf. A., 1941, I, 236) 
to  th e  case of a  gas in  a  g rav ita tio n a l field. N . M. B.

An aspect of the materialisation of energy according to 
Dirac’s theory. O. R. Foz (A nal. F is . Quim ., 1941, 37, 22—  
24).-—-Dirac’s theo ry  is considered to  be  equiv. to  th e  pho ton  
em ission accom panying th e  transference  of an  electron  from  
one energy level to  ano ther. F . R . G.

II.—M O LEC U LAR  STRUCTURE.
Intensity measurements in the molecular spectrum of 

hydrogen. N . G insburg an d  G. H . D ieke (Physical Rev., 
1941, [ii], 59, 632— 644).— Q uant, in ten sity  m easurem ents 
of th e  H 2 spectrum  in th e  visible and in fra-red  w ere m ade for 
d ifferent conditions in  th e  discharge tub e , an d  d a ta  fo r th e  
F ulcher bands are  reported . A t th e  low er pressures no 
equilibrium  appears to  ex is t and  hence th e  concept of tem p, 
h as no m eaning. B y vary ing  th e  pressure  and  cu rren t in  th e  
discharge tu b e  th e  effective ro ta tio n a l tem p , can  be varied 
from  240° to  1500° K. W hereas h igher ro ta tio n a l s ta te s  a re  
favoured b y  an  increase in pressure, th e  h igher v ib ratio n al 
s ta te s  are suppressed, and th is effect is largely in d ependen t of 
th e  cu rren t. F rom  th e  behaviour of th e  re la tive  in tensities 
w ith  changes of pressure and  c.d . conclusions can  be d raw n 
regarding th e  e lem en tary  p rocesses in  th e  discharge. R esu lts 
show th e  need fo r ex trem e care w hen using  band-spec tra  
in ten sity  m easurem ents fo r tem p, m easurem ents, and  th a t  
tran s itio n  p robabilities m ay  be qu ite  different from  th e  vals. 
p red ic ted  by  e lem entary  theo ry . N . M. B.

New (2 - >  2) band in the spectrum of OD. A. L. N aray an  
(■Current Sci., 1941, 10, 75).— In  th e  region 3100— 3250 A. 
200 lines of th e  ban d  system  of OD have  been m easured 
p rec ise ly ; 90 of th em  form  th e  six  p rincipal branches of the  
new  2 2 band . W . R . A.

Band spectrum of sodium hydride. R. C. P an k h u rs t 
(Nature, 1941, 147, 643).— New bands of N aH  have  been 
m easured  in  th e  region AA 4900— 6400. R o ta tio n a l consts. 
a re  recorded fo r th e  low er levels (v' — 1, 2, 3) of th e  upper 
s ta te  an d  fo r levels of th e  g round s ta te . L . S. T.

Vibrational structure of the 2S5+ -<- >2,+ Rydberg series of
Nj. Y. T an ak a  and  T . T akam ine  (Physical Rev., 1941, [ii], 
59, 613).— I n  th e  region 938— 784 a ., tw elve (1,0) ban d s of 
th e  W o rley -Jen k in s series (cf. A., 1938, I ,  543) were found. 
T he lim it of th e  (1,0) bands lies a t  782-26 a ., o r 15-77 v.

N . M. B.
New absorption spectra of the alkaline-earth fluorides. C. A.

Fow ler, ju n . (Physical Rev., 1941, [ii], 59, 645— 652).—  
In v estiga tion  under h igh  d ispersion reveals several new  band 
system s in  th e  u ltra -v io le t as fa r as 1950 A. W ave-no. 
residuals an d  estim a ted  in tensities a re  tab u la te d . V ib ra­
tio n a l analyses give th e  v ib ra tio n  frequencies and electronic 
te rm s of one new  s ta te  of M gF, 3 of C aF, 4 of SrF, and  4 of 
B aF . P rev ious analyses of th e  A  ^  X  system  of M gF and 
th e  C ^  X  system  of C aF  are  revised. An increased  b in d ­
ing  in  all these  h igher-energy s ta te s  a s  in d ica ted  b y  the  
vals. of th e  consts. is  discussed w ith  reference to  th e  p robable 
e lectron  configurations. N . M. B.

Visible absorption bands of mercuric chloride. A. L. S. R ao
(Current Sci., 1941, 10, 169).— A system  of d o u b le t bands a t  
4200— 4900 A., co n ta in in g  th ree  well-defined sequences, has 
been observed in  th e  ab so rp tion  spec trum  of HgCl2 v apour 
a t  1000°. T he bands a re  ascribed to  HgCl, and  p robab ly  form  
p a r t  of W ie land’s class I I I  system  (cf. A., 1929, 1127; 1930, 
652; 1932,981). A. J . E . W .
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Ultra-violet emission bands of mercuric chloride. M. G.
S astry  (Current Sci., 1941, 10, 169).— A deta iled  analysis of 
th e  b an d  sy s tem  a t  2700— 2900 a . (W ie lan d ; cf. p receding 
ab strac t)  confirm s its  assignm ent to  HgCl, an d  a  previous 
v ib ra tio n a l analysis (Cornell, A., 1938, I , 551). B ands 
form ing th e  Qt  sequences of th e  system  hav e  been observed 
on th e  short-A  side of th e  0 , sequences, th e  d o u b let sep ara tio n  
being -—90 cm .-1 T he system  is ascribed  to  a  21I — 2£  tran s i­
tion , th e  low er s ta te  of w hich  is p ro b ab ly  iden tical w ith  th a t  
of W ieland 's class I system . V ibrational consts., derived from  
th e  Qt heads, a re  : w,' 287-8, a 281-0,  xe’u>'t 0-5, x"u>," 
0-5; v. is 36,564-2. A. J . E . W.

Near inira-red spectrum of water vapour. I. Perpendicular 
bands of and 2vt . H . H . N ielsen (Physical R ev., 1941, [ii], 
59, 565— 575; cf. R andall, A., 1937, I, 495 ; D arling , A., 
1940, 1. 146).— R em easurem ent d a ta  for th e  ro ta tio n -v ib ra - 
tio n  i'j and  2va bands in  th e  bo lom etric  in fra-red , and  an  
analysis of th e  ro ta tio n a l s tru c tu re , are reported . T he calc, 
n o rm al frequency  v2 is 1653-8 cm .-1, and th e  anharm on ic  
const. ¡7,. is —19-25 cm .-1 Vais, of th e  m om ents of inertia  
effective in  th e  tw o  v ib ra tio n  s ta te s  are given. R esults 
confirm  th e  th eo ry  of th e  H aO v apour mol. N . M. B.

Infra-red spectra of SiH4 and GeH4. C. H . T indal, J . W . 
S tra ley , and  H . H . N ielsen (Proc. N at. Acad. Sci., 1941, 27, 
208— 212).— An extension of p revious w ork  (A., 1941, I, 71). 
Vais, for S iH 4 an d  G eH 4 respectively  a r e : v2, 975 and
932; v3, 2191 and 2114; v4, 910 and  818 cm .-1 These lead 
to  vals. of 0-997 and 1-059 X 10-39 g .-cm .2 respectively  for 
th e  m om ents of in e rtia  an d  1-50 and  1-5-1 X 10 8 cm . respec­
tive ly  fo r th e  X — H  d istance. W . R . A.

Raman effect in gypsum. D. A. A. S. N . R ao  (Proc. 
In d ia n  Acad. Sci., 1941, 13, A, 137— 149).— T he R am an 
sp ec tru m  of gypsum  con ta ins six frequencies w ith  sh ifts 
415, 491, 617, 673, 1006, and  1132 cm .- 1 due to  S O / ' and  
tw o  bands a t  3405 and  3489cm .-1 due to  H 2O o f crystallisation . 
T he appearance  of so m an y  lines does n o t im ply  a  lack  of 
te trah e d ra l sy m m etry  in  th e  S 0 4 group  b u t  m ay  be ascribed 
to  th e  low  degree of sy m m etry  possessed b y  th e  c rysta l 
itself. In  12 spec trogram s corresponding w ith  d ifferent o rien ta ­
tio n s of th e  c rysta l, th e  to ta l  sym m etric  line 1006 c m .-1 is 
alw ays nearly  th e  s tro n g est, and  th e  la ttic e  lines do n o t app ear 
w ith  sufficient in te n s ity  in  a n y  case; th is  beh av io u r is 
ch arac te ris tic  of th is  c ry sta l. T he to ta l sym m etric  line is 
depolarised to  an  appreciab le  e x te n t in  all th e  cases. T he 
behav iour of th e  1132 cm .-1 line is reciprocal to  th a t  of 1006 
cm .-1 in a lm o st all th e  cases. T he behav iour of th e  3405 
and 3489 cm .-1 ban d s is reciprocal. T hese an d  th e  1006 
and  1132 c m .“1 lines belong respectively  to  th e  sym m etric  
and an tisy m m etric  classes. H . W .

Spectroscopic evidence for hydrogen bonds : comparison of 
proton-attracting properties of liquids. IV. \V. G ordy (J. 
Chem. Physics, 1941, 9, 440).— A correction  (A., 1941, I, 
239); A. J . M.

Hindered rotation in halogenated ethanes. G. G lockler and 
C. Sage (J . Chem. Physics, 1941, 9, 387— 389).— T he R am an 
sp ec tra  of som e halogenoethanes hav e  been investiga ted . 
T he resu lts  show  th a t  if  on ly  "  staggered  "  (as opposed to  
“ e c lip se d ” ) form s are  regarded  as stab le  configurations, 
th e  com pounds can  be div ided in to  th ree  groups : (1) those 
w hich m ay  have  only one mol. configuration , CF3-CC13 and  
CC lj-C H FC l; (2) those  w hich m ay  have  tw o  ro ta tio n a l
isom erides, (CF,C1)S, CFjCl-CFCU, C F?C1-CHF2, and  (CF2B r)s ; 
(3) those  w hich m ay  have  th ree  ro ta tio n a l isom erides, 
C F2Br-CFClBr an d  C F2C1-CHFC1. T he no. of observed lines 
increases as th e  no. of possible isom eric fo rm s increases, 
a lthough  th ere  is n o t  com plete correspondence betw een 
th e  th eo re tical no. of active  v ib rations an d  th e  no. of observed 
lines. T h is m ay  be due to  som e of th e  lines being overtones 
o r com bination  frequencies, to  th e  fa c t th a t  th e  isom erides m ay  
be p resen t in such  sm all concn. th a t  only th e  m ore in tense 
lines are  ob tained , and  to  som e of th e  frequencies being 
nearly  th e  sam e fo r all isom erides. T he valency  v ib ratio n s 
a re  n o t apprec iab ly  affected by  th e  ro ta tio n a l o rien ta tio n  of 
th e  tw o  halves of th e  mol. A. J . M.

Raman spectra of acetylenes. IV. Carbon isotope effect 
in acetylenes. F . F . C leveland an d  M. J . M urray  (J . Chem. 
Physics, 1941, 9, 390— 392).— T he C isotope sh ift in th e  
frequency  n ear 2200 cm ."1 has  been calc, for 13C H -12CH, 
1JCMe;lsCH, 13CMe;lsCH, and 13CMe!12CMe, using th e  sam e

p o ten tia l func tion  in  each case, and  assum ing  a  four-m ass 
lin ea r oscilla tor. T he calc, sh ifts  w ere —27, —26, —50, and 
- 3 3 - 5  cm .-1, respectively . I t  is p robab le  th a t  th e  m agnitude 
of iso tope  sh ifts  in o th e r m o n o-substitu ted  acety lenes will be 
nearly  th e  sam e as th o se  calc, fo r th e  m ethy lacety lenes. 
W eak  lines w hich m ay  correspond w ith  iso tope  sh ifts  were 
actu a lly  found fo r th e  m o n o-substitu ted  acety lenes A“-hep- 
tin e  (—21 and  —53 cm .-1), S-m ethoxy-A“-bu tine  ( — 24 and  
— 53 cm .-1), an d  CPlijCMe ( — 24 and  —54 cm .-1), and  fo r th e  
d isu b stitu te d  acety lenes a-phenyl-A °-butin-y-one ( — 37cm .-1), 
a-phenyl-A “-butin-y-ol ( — 33 cm .-1), a-phenyl-A a-butine
( — 29 cm .-1), Av-hexine ( — 26 cm .-1), Av-octine (—36 cm .-1), 
and  A '-decine ( —38 cm .-1). A. J . M.

Infra-red absorption spectra of some amino-compounds. L.
K ellner (Proc. Roy. Soc., 1941, A, 177, 447—456).— The 
m ateria ls exam ined w ere glycine (I), 2 ; 5-diketopiper- 
azine (II), te tram eth y ld ik e to p ip eraz in e  (III), glycylglycine
(IV), an d  CO (N H 2)2 (V). O bserva tions of in fra-red  sp ec tra  
were carried  o u t in  th e  range 2-8— 3-6 ¡i. T he resu lts  
are discussed in  re la tio n  to  th e  mol. s tru c tu re  of th e  
com pounds. T he no. and po sitio n  of th e  N -H  frequencies in 
(I) and  (IV) show  th a t  these  m ols. are in th e  zw itte rion  form  
in th e  c rysta l. T he sim ilarity  betw een th e  sp ec tra  of (II) 
and  (III) on th e  one h an d  and  th o se  of th e  N H a-acids and
(V) on th e  o th er p roves th a t  no  lac tam -la c tim  in terchange  
occurs in  (II) and  (III). B o th  com pounds possess a  cen tre  of 
sym m etry . In  a ll th e  su bstances resonance betw een C—N 
an d  C=0 bonds tak es place. [F o r th e  discussion of th e  
sp ec tru m  of (V) See follow ing a b s trac t.]  G. D . P .

Vibrations and molecular structure of carbamide and 
guanidonium. L. K ellner (Proc. R oy. Soc., 1941, A, 177,
456— 475; cf. p receding a b s trac t) .— T he v ib ra tio n s of
CO (N H 2)2 and  CO(ND2)2, an d  of C (N H S)3 an d  C (ND2)3, have  
been calc, fo r a  field co n ta in ing  valency an d  angle forces. 
T he observed frequencies are  assigned to  definite m odes of 
v ib ra tio n  and  th e  force consts. are  evaluated . In  CO (N H 2)2 
th e  C -N  bond  h as approx . 28%  double bond ch arac te r  and  the  
0 = 0  a corresponding  single bond charac te r. G uanidonium  
show s com plete  resonance, each C -N  bond being one th ird  
double. G. D . P .

Effect of crystal orientation on the Raman effect in naphth­
alene and benzophenone. T. M. K . N edungad i (Proc. In d ia n  
Acad. Sci., 1941, 13, A, 161— 176).— Single c ry sta ls  of C l0H s 
ex h ib it 4 la ttic e  an d  28 in te rn a l v ib ratio n s (8 new d isplace­
m ents) and  those  of C O Ph2 giye 3 la ttic e  and  19 in te rn a l 
oscillations (4 new). M olten C O Ph2 show s 27 lines (6 new), 
of w hich 15 a re  polarised . T h e  inlluence on  th e  in ten sitie s 
of R am an  lines of d ifferen t c ry sta l o rien ta tio n s an d  of d ifferent 
d irections of incidence and  s ta te s  of po larisa tion  of exciting  
rad ia tio n  h as  been investiga ted . W . R . A.

Ultra-violet absorption spectra of metallo-porphyrins and 
their compounds with globin. H . F . H olden (Austral. J .  
E xp . B io l., 1941, 19, 1— 8).— D a ta  for th e  u ltra -v io le t ab so rp ­
tio n  sp ec tra  o f p ro to p o rp h y rin  com pounds of Cu, N i, Co, 
an d  Zn in  C5H 6N-CjgCI3, E tO H -H C l, and  H 20 ,  an d  in  
presence of globin, a re  given an d  discussed. F . O. H .

Measurements of dispersion of light by skim m ilk. W .
L o tm ar and  H . N itschm ann (Helv. Chirn. Acta, 1941, 24, 
242— 247).— Casein of n a tu ra l skim  m ilk ex ists as a  ligh t- 
d ispersing  system  a t  th e  up p er lim it of v a lid ity  of R ay le igh ’s 
th eo ry . A ddition  of alkali causes d ispersion of th e  p a rtic les 
w ith  d im inu tion  of th e  in te n s ity  o f d ispersion to  0-002  and  
an  equally  pronounced  d im in u tio n  o f p a rtic le  vol. T he val. 
of th e  degree of depolarisation  ind ica tes a n  up p er lim it of 
~ 1 2 0  m/i. fo r th e  d iam e te r of th e  p a rtic les  of n e u tra l skim  
m ilk and  therefore  a  lim it of — 15 m¡i. for those  of th e  alkaline 
liquid. These d a ta  agree sa tis fac to rily  w ith  those  ob tained  
by  u ltracen trifug ing . T he vals. also estab lish  spherical 
fo rm  or a t  least spherical sy m m etry  fo r n a tiv e  casein b u t th e  
shape of these  d ispersed p a rtic les c an n o t be defined.

H . W .
The property (5ulSv)T =  0 of perfect gases, the second law  

of thermodynamics, and the fundamental hypothesis under­
lying kinetico-statistics. O. R . Foz (A nal. P is . Quint., 1941, 
37, 25—29).— Jo u le 's  law  is em pirical and  can n o t be derived 
from  th e  eq uation  of s ta te  and  th e  second law  of th e rm o ­
dynam ics. Possible sources of e rro r in th e  deriva tion  of 
therm odynam ic  th eo ry  a re  discussed, in p a rticu la r  those  
arising  from  th e  app lication  of th e  classical law s of m echanics 
to  d im ensions of th e  o rder of m ols. F . R . G.
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Second virial coefficients oi polar gases. W . H. S tockm ayer 
(J . Chem. Physics, 1041, 9, 398— 402).— An equation  is given 
for th e  second v iria l coeff. of a  po lar gas in term s of the 
p a ram ete rs  ap pearing  in  th e  expression for in term ol. p o ten tia l 
energy, w hich includes L ondon  and  dipole a ttra c tio n  and 
inverse-pow er repulsion. T he equation  is applied to  N H , and 
steam . T he L ondon consts. ob tained  agree satisfactorily  
w ith  th eo re tica l estim ates. The defects of th e  m odel and its 
re la tion  to  th e  concept of th e  H  bond are discussed in p a r­
ticu la r connexion w ith  th e  calculation  of th e  second virial 
coeff. of steam . A. J . M.

Partition function lor normal liquids. J . W aite r and H . 
E y rin g  (J . Chem. Physics, 1941, 9, 393— 397),— A theory  of 
liquids is developed w hich gives a  p ic tu re  of th e  ra te  processes 
as well as th e  therm odynam ic  p rop erties  of liquids. I t  is 
assum ed th a t  th e  m ols. are  d is tr ib u ted  a t  random  am ong solid­
like an d  gas-like equ ilib rium  positions. T he in troduction  
of a  new  equilibrium  p osition  requ ires a  vol. increase ab o u t 
£ of th e  m ol. vol. T he th eo ry  is applied to  liquid A, liquid 
N 2, an d  Ct H,,, w ith  sa tis fac to ry  results . I t  m ay  also be 
applied successfully  to  th e  calcu la tion  of th e  therm odynam ic 
p ro p erties of liquid  m etals. A. J . M.

Alleged dimeric constitution of ethylenediaminocupric 
chloride. K. L. M andal (Current Sci., 1941, 10, 78).— 
Polem ical ag a in s t C h a ttaw ay  an d  D rew  (A., 1937, I, 420).

W . R . A.

III.—CRYSTAL STRUCTURE.
Diffuse scattering of Arrays by rock-salt. R. Q. Gregg and 

N . S. G ingrich (Physical Rev., 1941, [ii], 59, (319— 621).—• 
A "  m onochrom atic  L aue p a tte rn  ” ob tained  w ith crystal- 
reflected Mo K a  rad ia tio n  show s 40 diffuse spots. The 
positions, in tensities, an d  half-w id ths a t  half-m ax. show good 
agreem ent w ith  th e  p red ic tio n s of Zacliariasen (cf. A., 1940, 1, 
285). N . M. 15.

A'-Ray study of the structure of rectifying selenium films.
G. L. C lark  an d  P . G. R oach  (Trans. Elcctrochem. Soc., 1941, 
79, P reprin t 22, 269— 279).— A '-R ay investiga tions show th a t  
th in  Se films, form ed b y  sp read ing  m olten  Sc on Fe, N i, or 
N i-plated  F e  s trip s , change fro m  th e  am orphous to  th e  
hexagonal form  on  h ea tin g  a t  100—-120°, b u t  th e  resistance 
of these  films is h igh  an d  th e y  show  no  rectify ing  properties. 
H eatin g  a t  200° leads to  an  increase in  c ry s ta l size, w ith  rapid  
decrease in  resistance  and developm ent of rectify ing  action . 
Oxide an d  selenide films a t  th e  S e-m eta l in te rface  do  no t 
p roduce a  h igh  resistance, an d  th e  rectify ing  action  occurs 
a t  th e  S e-co u n te r e lectrode in terface. Im p u rities have  only 
slight effects on resistance and  rectify ing  p roperties. Polish­
ing of th e  Se films leads to  an  increase in  resistance  and  a  very  
g reat increase in rectify ing  ac tion . T rea tm e n t of am orphous 
films w ith  K H P h -N H 2 y ields hexagonal c ry st. films w ith  
p referred  o rien ta tio n , a  fac to r d e trim en ta l to  rectifier action  ; 
trea tm e n t w ith  quinoline yields random ly  orien ted  hexagonal 
films w ith  good rectification . F ilm s of m onoclinic Se p ro ­
duced b y  th e  ac tio n  of abs. E tO H  on th e  am orphous film are 
unaffected  b y  N H P h -N H j. J . W . S.

Structure of vitreous silica. S. S. L u an d  Y . L. Chang 
(Nature, 1941, 147, 642— 643).— D ebye-S cherrer p h o tographs 
show th e  presence of tw o  s tro n g  and  six  w eak, diffuse bands, 
and th ree  sharp  lines w hich ap p ear in  certa in  cases. Positions 
and spacings a re  tab u la ted . T he band  corresponding w ith
7-1 a . could n o t  be  identified. D ifferences betw een th e  
D ebye-S cherrer and  p in -ho le  transm ission  pho tographs 
have been traced  to  changes in s tru c tu re  produced by  pow der­
ing th e  glass. In  th e  transm ission  p h o tographs th e  re la tive  
in tensities of th e  tw o  stro n g  bands m ay  change w ith  different 
locations o f th e  sam e specim en. T h is su p p o rts th e  view th a t  
large fluctuations occur in  v itreous S i0 2. L . S. T.

Deformation and recrystallisation of copper and brass ; 
hardness, microstructure, and texture changes. R . M. Brick 
and M. A. W illiam son (Amer. In st. M in . M et. Eng., 1941, 
Tech. Publ. 1299, 8 p p . ;  M et. Tech., 1941, 8, No. 2).—  
Sam ples of p o ly cry st. Cu and  C u-Z n alloys w ith  7— 36%  of 
Zn, h av ing  a  g ra in  size of 0 045 m m ., and  single c ry sta ls  of 
70— 30 brass, w ere cold-rolled and subsequently  annealed  a t 
various tem p . T he changes in  hardness and  tex tu re  a re  
show n in  curves and  o c tahedra l pole figures. The Cu sam ples

when stra igh t-ro lled  on 4-in. rolls hardened  >  when tu rn ed  
90° a t  each  pass, b u t no such  difference w as no ted  when 
Cu slabs w ere reduced in 18-in. rolls. In  th e  stra igh t-ro lled  
Cu, (110) [112] and  (112) [111] s tru c tu re s  w ere p resen t, as 
well as som e m ateria l in th e  h ith e rto  u n reportcd  (110) [ 110 j 
o rien ta tio n  (the recry sta llisa tio n  tex tu re ). T he single 
c ry sta ls of b rass show ed m arkings along th e  octahedra l 
p lanes a f te r  20— 40%  reduction , and  m ore confused stru c tu re s  
a f te r  g rea ter reductions. J .  C. C.

Discontinuities of magnetostriction and magnetisation in 
nickel. C. W . H eaps (Physical Rev., 1941, [ii], 59, 585— 
587; cf. B ozorth, A., 1932, 987).— If th e  m agnetic  v ec to r of a 
dom ain jum ps th ro u g h  som e angle o th e r th a n  180°, a  sudden 
red is trib u tio n  of s tra in s  will be caused b y  th e  change of 
m agnetostric tion  and a sound  w ave will trav e l o u t from  the  
dom ain. S im ultaneous records of th e  sounds an d  m agnetis­
a tion  jum ps when th e  m agnetisation  of a  N i w ire changes have 
been o b ta in ed ; th ey  in d ica te  th a t  reversals occur m ainly  
w hen th e  m agnetisation  of th e  specim en is weak.

N . M. B.
Polar vibrations of alkali halides. R . H . L yddane , R. G. 

Sachs, and E . Teller (Physical Rev., 1941, [ii], 59, 673— 676; 
cf. A., 1939, I, 63).— M athem atical. W ith  th e  help of a  special 
definition of th e  effective charge c* o f an  ion, and  w ithou t 
m aking an y  sp. assum ptions a b o u t th e  deta iled  in te rac tions 
betw een th e  ions, expressions a re  ob tained  fo r th e  frequency 
on of th e  longitudinal, and th e  frequency o>, of th e  transverse , 
v ib ratio n  in term s of c of th e  c ry sta l, of e0 ob ta ined  by  
ex trapo la ting  n z of th e  c ry sta l from  high frequencies to  zero 
frequency, and  of e*. The ra tio  of th e  tw o  frequencies is 
found to  be independent of e* and  given b y  =  (e/e0)*-

N . M. B.

IV.—PHYSICAL PROPERTIES O F  PURE SUBSTANCES.
Elastic modulus s 13 of /3-quartz. A. W . Law son (Physical 

Rev., 1941, [ii], 59, 608— 612).— The ad iab a tic  Y oung’s 
m odulus of /3-quartz along a d irection  a t  45° to  th e  optic  axis 
w as m easured as a  function  of tem p . The d a ta , w ith  those 
of A tanasoff (A., 1941, I, 105), give th e  val. —0-226 x  10~ls 
sq. cm. pe r dyne  a t  600° for th e  ad iab atic  clastic  m odulus s n .

N . M. B.
Dependence of the direction of rectification in copper 

pyrites on voltage, temperature, and time of measurement.
M. A. E l-Sherbin i an d  Y. L. Y ousef (N ature , 1941, 147, 543). 
— In  C u-C u p y rite s  co n tac ts  th e  norm al d irection  of easy 
flow is from  th e  m eta l below 1 v . b u t  is reversed betw een 
20° an d  200°. W ith  p .d . of several v. th e  d irection  is 
from  th e  c ry sta l, b u t  is reversed betw een 20° an d  —78°. 
A bove a  c rit. tem p , of ~ 5 0 0 °  k ., or above a  c rit. p .d . of 
~ 2 0  v. ex trap o la ted  a t  0° K., th e  d irection  of rectification  is 
a lw ays th e  sam e. L . S. T.

Acoustic velocity in Rochelle salt solutions. L. Sibaiya 
and  R. L . N arasim haiya  (Current Sci., 1941, 10, 168— 169). 
— M easurem ents of th e  velocity  of sound ( V  m . p e r sec.) in  
aq . N a K  ta r t r a te  so lu tions a t  th ree  concns. give an  e x tra ­
po lated  V  val. of 2092 fo r th e  cryst. sa lt. Com parison w ith  
vals. calc, from  elastic  consts. (4484; cf. M andell, A., 1929, 
23) o r ligh t sca tte rin g  (—3530; cf. Sibaiya, A ., 1939, I, 132) 
shows th a t  th e  lin ea r ex trap o la tio n  does n o t give th e  tru e  V 
val. fo r th e  c ry sta ls  (cf. Schaafs, A., 1937, I, 404). The 
ex trap o la ted  val. is, how ever, ch aracte ris tic  of th e  solute, 
and can be used to  calcu la te  V fo r a  so lu tion  in  a  so lvent for 
w hich V  is know n. A. J . E . W.

Magnetic susceptibility of aqueous iodic acid. Constitution 
of iodic acid. M. R . N ay ar an d  N. K . M undle (Current Sci., 
1941, 10, 76).— 0'01— 1-0n . so lu tions of H I 0 3 have been 
in v es tig a ted ; b reaks in  th e  *-N. curve occur a t  0-04n . 
and  0-08N. corresponding w ith  b reaks in th e  curves of o th er 
physical p rop erties  (cf. A., 1939, I, 198). W . R . A.

Thermal properties of pentane. P . R . Konz an d  G. G. 
B row n (Ind . Eng. Chem., 1941, 33, 617— 623).— T he Jo u le -  
T hom son effect J  has been m easured fo r n-C5H , 2 v apour 
fo r a  series of expansion steps from  3000 lb . pe r sq. in. a t  
tem p, up  to  —800° F,, th e  expanded  v ap o u r being led to  a 
calorim etric  condenser fo r en th a lp y  m easurem ents. F o r th e  
pressure  step  E  =  626— 14-7 lb. pe r sq. in. J  is positive , 
falling con tinuously  w ith  rising  final tem p. By. F o r E  =
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962—626 lb. pe r sq. in . J  is negative  up  to  =  250° F., 
and  rises to  a  steep  m ax. a t  0? =  ~ 4 6 0 °  F. F o r th e  h igher 
steps effects a re  sim ilar b u t  th e  m ax. g rad u ally  decreases 
an d  sh ifts  to  h igher 0e. T he en th a lp y  is expressed by 
I t  (B .Th.U . p e r lb.) =  O-OOO28702 +  0-3155 +  158-7, 9 being 
in  °F. B y  d ifferen tia tion  a n  eq uation  fo r th e  sp. h e a t is 
derived w hich agrees w ith  know n experim en tal vals. (cf. 
A .I., 1938, 21). Sm oothed and  ex trap o la ted  isen th a lp s arc  
p lo tte d  on a  p re ssu re -tem p . c h a r t  up  to  5000 lb. p e r sq. in. 
a n d  900° F. A. R . P e .

Boiling points of n-alkyl nitriles. A. W . R alston , W . M. 
Selby, a n d  W . O. Pool (In d . Eng. Chem., 1941, 33, 682—  
683).— B .p . of Me-[CH2]„-CN (n =  4— 16) are  recorded for 
11 pressures, including th e  follow ing : n  — 4, b .p . 44-7°/8, 
164-8°/760 m m .; 5, b .p . 48-5°/4, 168-9°/760 m m .; 6 , b .p . 
41-1°/1, 206-8°/760 m m .; 7, b .p . 55-0°/l, 225-9°/760 m m .; 
8 , b .p . 69-6°/l, 244-l°/760 m m .; 9, b .p . 82-9°/l, 260-8°/760 
m m .; 10, b .p . 95-8°/l, 276-7°/760 m m .; 11, b .p . 107-6°/l, 
292-8°/760 m m .; 12, b .p . 118-9°/l, 306-9°/760 m m .; 13, b.p. 
130-5°/l, 322-l°/760 m m .; 14, b .p . 142-3°/l, 334-3°/760 m m .; 
15, b .p . 152-3° / l ,  346-7°/760 m m .; 16, b .p . 161-3°/l, 357-4°/ 
760 m m . B .p ./760  m m . accord  m o dera te ly  w ith  vals. calc, 
according to  K inney  (A., 1939, I ,  134) excep t fo r C >13; 
d iscrepancies a re  a t  m ost p a r tly  due to  decom p. T he nitriles 
are  p repared  from  R C 0 2H  b y  passage w ith  N H S over A120 3 
a t  400°, excep t fo r those  w ith  n  — 11, 13, an d  15, w hich are 
p repared  from  M e -fC H J^ jT  b y  K C N . R . S. C.

The Macleod constant and its dependence on physico-chemi­
cal factors. D. T . Lewis (J . P hysical Chem., 1940, 44, 1007—  
1011).— C om bination  of th e  M acleod eq u atio n  y  =  C(D — d)' 
(where D  an d  d a re  th e  densities of liqu id  an d  vapour, and 
C is a  const.) w ith  th e  law  of rectilin ea r d iam eters leads to  an  
equation  y i  =  yoHU +  a) •— a T /T e](Z) — rf)/[( 1 +  a)(D  +<*)], 
w here T e =  crit. tem p ., y„ =  th e  val: of y  a t  abs. zero, and 
a is ~ 1 .  I f  a =  1 an d  d is sm all, th is  becom es y l  =  
y0i ( 2 r e — X )/2T t . T hese equ atio n s a re  com pared w ith  
observation . F . J .  G.

Temperature coefficient of density and refractive index for 
hydrocarbons in the liquid state. M. R . L ipk in  and  S. S. 
K u rtz , ju n . (In d . Eng. Chem. [Anal.], 1941, 13, 291— 295).—  
U sing th e  eq u atio n  ¿J =  <¿3° +  a(8 — 20) +  fl(8 — 20)*, 
w here a =  A<//A0 of th e  liquid , d en sity  d a t  20° and 1 a tm ., 
an d  ft is th e  v a ria tio n  of A i/A 0 w ith  6, a  single curve of a 
a g a in st m ol. w t. and  a  single curve of ¡3 ag a in st mol. w t. 
hav e  been found  applicable to  all ty p es of hydrocarbons 
w ith  v e ry  few excep tions. F ro m  these  curves th e  tem p , 
coeff. of d of a  liquid  hyd ro carb o n  a t  a tm . p ressu re  can  be 
p red ic ted  from  th e  m ol. w t. to  w ith in  ± 2  x  10~5 g. p e r  c.c. 
p e r °c. T he defin ite  excep tions a re  C6H 6, C ,H E t5, and  
C ,P r , ; th e  curves a re  also app licab le  to  hy d ro carb o n  m ix­
tu res . Since An =  0-60Ad, an  accu ra te  m ethod  of ca lcu la t­
ing  d en sity  change also  p rov ides a  sa tis fac to ry  m ethod  for 
calcu la ting  change in n. J .  D. R.

Nomographs for thermal conductivities of gases and 
vapours. D. S. D avis (In d . Eng. Chem., 1941, 33, 675—  
678).— T he gases and  v apours a re  d ea lt w ith  in  th ree  
classes. (I) F o r  CH j, N H ,, CO., and  N jO  th e  co n d u ctiv ity  
kg a t  8° F. is g iven b y  kg =  A32 +  a(8 — 32), w here a is a  
sp. const. (II) F o r NO, CO, 0 2, N 2, H .. and  air, kg =  
*„[(492 +  C )l(8 +  460 +  C)][0 +  460)/4 9 2 ]^ , where C is 
S u th e rlan d 's  co nst. ( I l l )  F o r  C2H 2, C2H 4, C ,H 8, H .O , and 
a  no. of org. v apours th e  eq u atio n  ko =  »¡[(9 +  600)/632]", in 
w hich m  an d  n  a re  sp . consts., is p roposed. Vals. of th e  
consts. are  tab u la te d  and nom ogram s d raw n w hence kg can 
be  found fo r th e  p u re  gases and  vapours and  fo r m ix tu res 
of H , w ith  C 0 2, N 20 ,  o r N s. A. R . Pf..

Specific viscosity and mol. wt. of cellulose. O. P . Golova 
and  J . J .  N iko laeva (Compt. rend. Acad. Sci. U .R .S .S .,  1940, 
29, 582— 585).— The m ol. w t. o f c o tto n  cellulose in a  C u -N H , 
so lu tio n  h as been de term ined  by  th e  sp. v iscosity  m ethod  in 
th e  presence of N 2 freed from  traces of acids b y  several 
m ethods. In  th e  p u re s t N 2 em ployed, th e  m ol. w t. is 720,000 
and  th e  degree of po lym erisa tion  4300 glucose u n i ts ; th is  is 
n o t considered as th e  lim iting  v a l., since traces of acids in  
sm all q u a n titie s  of a ir  p re sen t in th e  so lu tion  w ere n o t 
rem oved. T he m ethod  has been applied  to  silk  cellulose. 
A brief review  of p rev ious d a ta  is given. W . R . A.

V .-S 0 L U T I0 N S  A N D  M IXTURES (INCLUDING 
C O LLO ID S ).

Volume change on mixing gases. A. E . M arkham  and  
K . A. K obe (J. Chem. Physics, 1941, 9, 438— 439).— T he vol. 
changes occurring  on m ixing p a irs  of th e  gases 0 2, N 2, CO., 
a n d  N .O  hav e  been de term ined . W ith  all pa irs  excep t N . 
an d  0 2 th ere  is a  sm all, b u t  definite, increase in  vol. on m ix ­
ing, w hich is, how ever, <<J th e  increase s ta te d  to  occur by  
Fuchs (A., 1918, ii, 298). A. J .  M.

Specific gravity of aqueous ethyl alcohol. Temperature 
corrections. C. R . C hurchw ard J .  Proc. A ustral. Chem. Inst., 
1941, 8 , 99—-100).— Sp. gr. is de term ined  by  w eighing a t  
room  tem p , an d  correc ting  for tem p , difference. Tem p, 
corrections fo r th e  range 53—70° F ., w ith  sp. gr. to  0-962, 
and  applicable to  T h o rp e’s 60°/60° F. tab le , a re  tab u la ted .

L . S. T.
Kinetic interpretation of osmosis. A. N iin i (Suomen Kern.,

1940, 13, A, 57— 62).— T he developm ent of th e  k inetic  th eo ry  
of osm osis is ou tlined  an d  discussed. C. R . H .

Investigation of silver amalgams by electron diffraction.
Z. P in sk er and  L . T a ta rin o v a  (Acta Physicochim. U .R .S .S .,
1941, 14, 193— 200).— E lectron  d iffraction p a tte rn s  o f Ag 
and  of Ag in  successive stages of am algam ation  hav e  been 
stud ied . T he resu lts  differ from  those  g iven b y  A '-ray 
m ethods, and  agree w ith  those  of o th er w orkers w ith  th e  
e lectron  d iffraction  m ethod in confirm ing th e  existence of 
com pounds belonging to  one cubic and  tw o  te trag o n a l 
phases. F . L . U.

Mechanism of precipitation from the solid solution of silver 
in aluminium. C. S. B a rre tt, A. H . Geisler, an d  R . F . Mehl 
(Amer. In st. M in . M el. E ng., 1941, Tech. Pttbl. 1275, 15 pp. ; 
M et. Tech., 8 , No. 2).— Changes in th e  la ttic e  during  th e  age­
ing  of a  20-2 w t.-%  A g-A l a lloy  were s tud ied . D u rin g  p p tn ., 
th e  alloy  form s p la te -like  G u in ier-P resto n  aggregates on th e  

•(111) p lane, and  also a  tran s itio n a l close-packed hexagonal 
la ttic e  w hich is deposited  on th e  (111) phase  paralle l to  th e  
equ ilib rium  la ttice . I t  is concluded th a t  th e  various stages 
in  p p tn . are  m erely  successive steps in  a  single process of 
la ttic e  a lte ra tio n . J . C. C.

Iron-phosphorus alloys.— See B ., 1941, I, 294.
Rate of diffusion of manganese in gamma iron in low- 

carbon and high-carbon manganese steels. C. W ells and  
R . F . Mehl (Amer. In st. M in . M et. Eng., 1941, Tech. Pubt. 
1282, 13 p p . ;  M et. Tech., 8 , No. 2).— T he ra te  of diffusion, 
D, of Mn across th e  w elded in te rface  of tw o  b a rs  of d ifferent 
com position  h ea ted  in  A  a t  1000— 1450° was de term ined  
from  th e  resu lts  o f chem ical analysis of layers subsequen tly  
m achined from  th e  specim ens. D  fo r Mn is on ly  •—’1/50,000 
of th a t  fo r C ; i t  increases 125%  as th e  Mn co n te n t is varied  
from  0 to  60% , i t  increases 350%  as C co n te n t is varied 
from  0 to  1-5%, and  i t  ap p ears to  be  in d ep en d en t of grain  
size. T he resu lts  a re  expressed in  th e  form  of em pirical 
eq u ations. J .  C. C.

Copper-nickel-zirconium aluminium alloys.— See B ., 1941, 
I ,  297.

Solubility of methane in «-hexane. E. P . Schoch, A. E . 
H offm ann, and  F . D. M ayfield (In d . Eng. Chem., 1941, 33, 
688— 691).— Sp. vols, of C H 4—h -C ,H , 4 m ix tu res  have  been 
de term ined  a t  100-27°, 160°, an d  220° F. un d er pressures up 
to  6000 lb . p e r  sq. in . and  are  com pared w ith  d a ta  of previous 
w orkers (B., 1936, 1076; A., 1938, I , 622). T hence sp. 
vols, and pressures a t  th e  bubble  p o in t a re  p lo tte d . T he 
so lub ility  of C H j decreases in  th e  series C jH j, >  cyc/ohexane >  
C ,H , (cf. A., 1940, I, 319; 1 9 4 1 ,1 .9 ). A. R . P e .

Solubility of morphine in water. Determination of coeffi­
cients of solubility. E . Sellés (Anal. F is . Q ttim ., 1941, 37, 
119— 122).—-The a p p a ra tu s  described p e rm its  th e  filtra tio n  
of a  so lu te  a g ita ted  in  co n tac t w ith  i ts  s a tu ra te d  so lu tion  
a n d  m ain ta in ed  a t  a  regu lated  tem p . T he so lub ility  of 
m orphine in  H aO is recorded a t  regu lar in te rv a ls  and varies 
co n tinuously  w ith  tem p , from  0-26 a t  13° to  1-47 g. p e r 1. 
a t  90°. F . R . G.

Furfural[dehyde] as solvent. F. T rim ble  (In d . E ng. Chem., 
1941, 33, 660— 662).— In  view  of th e  use of fu rfu rald eh y d e  as 
a  selective so lven t, th e  solubilities in  a  techn ica lly  p u re  
p ro d u c t of 20 org. acids, 9 o th er org. com pounds, an d  80 
sa lts  an d  oxides a re  tab u la te d . Inorg . sa lts  a re  usually
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insol. a t  room  tem p ., b u t ZnCl2, C a(N 0 3)2,4H 20 ,  FeCl3,6H 20 , 
a n d  B a (0 H )2,8 II20  arc sol. S a tu ra ted  a lipha tic  h y d ro ­
carbons show  lim ited  solubility , b u t a rom atic  hydrocarbons 
a re  com plete ly  m iscible. S. M.

Nature oi the adsorption of fatty acids from organic solvents 
by inorganic lead compounds. A. K noll and  D. L. B aker 
(Amer. In st. M in . M et, Eng., 1941, Tech. Ptibl. 1314, 4 pp.). 
— Pow dered galena rem oves fa tty  acids from  so lu tions of 
th ese  acids in  non-aq . so lvents. T he partic les produced  are 
n o t w o tted  b y  PhN O ? an d  are  h igh ly  H aO -repellent. The 
ad so rp tio n  of f a t ty  acid  is a ttr ib u te d  to  reaction  of th e  acid 
w ith  th e  P b  s a lts  in  th e  surface form ing films of P b  soaps. 
S im ilar films are form ed on cerussite  b u t n o t on  anglesite.

J .  W . S.
Permeability in monolayers. F . Sebba and  E . K . R ideal 

(Trans. Faraday Soc., 1941, 37, 273— 278).— The a p p ara tu s  
p rev iously  described (A., 1940, I, 160) was used to  d e te r­
m ine th e  p erm eab ility  (P) of v arious m onolayers to  H sO 
v apour. P ro te in  an d  tan n ed  p ro te in  are freely perm eable. 
P  of cety l alcohol is approx . th a t  of i ts  com plex w ith  N a 
cety l su lp h a te . P  of a  m ixed film of eicosoic acid and 
docosyl alcohol is >  th a t  of a  film of e ith e r com ponent. 
S tearic  acid is m ore perm eable  th a n  its  esters. The re ta rd ­
a tio n  of th e  evapora tion  of N H , from  aq . N H 3 is n o t parallel 
w ith  th a t  of H 20 .  T he effect of eicosoic acid  films in  re ta rd ­
ing th e  evap o ra tio n  of 5 %  aq . E tO H  appears to  be  selective, 
an d  differences a re  caused by  th e  n a tu re  of th e  so lven t used 
to  sp read  th e  film ; th ese  differences decrease in course of 
tim e and  are p resu m ab ly  due  to  th e  im prisonm ent of traces 
of so lven t. F . L . U.

Insect cuticle as an asymmetrical membrane.— See A., 1941, 
I I I ,  468. 

Size distribution of particulate materials.— See B ., 1941, I,
251.

Suspensions of solids in  mixed liquids. E . W . J. M ardles 
(Trans. Faraday Soc., 1941, 37, 321— 327; cf. A., 1941, I, 
40).—-Sediment vols. of kaolin , jn ica , SiO ,, and  A1 pow der 
in  b in a ry  and  te rn a ry  liqu id  m ix tu res have  been m easured 
as a  func tion  of com position . A ddition  of a  sm all am o u n t 
of adso rbab le  sol. substances (oleic acid, fish glue, cellulose 
aceta te) decreases th e  sed im ent vol. V iscosity  m easure­
m en ts in d ica te  a  general parallelism  betw een  17 and  sed im ent 
vol., h igh vals. of w hich a re  associated  w ith  flocculation of 
th e  partic les. T he ra te  of se ttlin g  of various pow ders was 
also ex am ined ; th e  beh av io u r is large ly  governed b y  th e  
degree of flocculation  and  b y  th e  shape  of th e  particles.

F . L . U.
Importance of dialysis in the study of colloids. VII. Col­

loidal zinc ferroeyanide. V. C. Vora, P . M. B arvc, and  B . N . 
D esai (Proc. In d ia n  Acad. Sci., 1941, 13, A, 100— 107).—  
W ith  th e  p rogress of dialysis of colloidal Z n2Fe(C N ), th e  
catap h o re tic  speed first increases an d  th en  decreases while 
th e  s ta b ili ty  and co n d u ctiv ity  decrease con tinuously . In  
th e  case of sols d ialysed  fo r periods sh o rte r th a n  th e  m ax. 
in th e  ca tap h o re tic  sp eed-d ia lysis curve th e  speed first 
increases an d  th e n  decreases on d ilu tion , w hilst for sols 
dialysed fo r longer periods th e  speed decreases continuously. 
S tab ility  an d  co n d u ctiv ity  decrease con tinuously  on d ilu tion  
in all cases. W ith  sols dialysed  fo r a  sh o rt tim e th e  c a ta ­
phoretic  speed first increases and  th en  decreases on add ing  
sm all increasing  am o u n ts of KC1, K 2S 0 4. K 4Fe(C N )6, MgCl,, 
and M gS04; w ith  sols dialysed  fo r longer tim es th e  speed 
decreases con tinuously  w ith  all th e  e lectro ly tes except 
K 4Fe(C N )„ w ith  w hich i t  first increases an d  th en  decreases. 
T he idea of c rit. p o ten tia l is n o t  supported . C ataphoretic  
speed, stab ility , an d  co n d u ctiv ity  decrease con tinuously  
w hen sols, w h a tev er th e  period  of dialysis, are aged or 
exposed to  sun ligh t. H . W .

Viscosity of cellulose and its nitrate in dilute solution. S. M.
N eale an d  R . W aite  (Trans. Faraday Soc., 1941, 37,
261— 271).— D eterm in a tio n  of th e  7) of so lu tions of th e  sam e 
sam ple o f c o tto n  cellulose in  cupram m onium  hydrox ide 
so lven ts o f d ifferen t com positions, a t  concns. u p  to  0-6 g. 
pe r 100 c.c., lead  to  lim iting  vals. (c =  0 ) of ij,p. th a t  v a ry  
w ith  th e  so lven t. N e ith e r log ij n o r tj,p. is cc th e  concn. In  
all b u t  th e  m o st dil. so lu tions tj varies w ith th e  ra te  of shear. 
S im ilar resu lts  a re  o b ta ined  w hen th e  sam e sam ple of c o tto n  
is n itra ted  and  th e  n itra te  dissolved in  various org. so lvents. 
T h e  degree of po lym erisa tion , b o th  fo r th e  cellulose and  fo r 
i ts  n itra te , corresponds w ith  2000— 3000 glucose u n its  when

calc, by  th e  m ethod  of K raem er an d  L ansing  (cf. A., 1935, 
688 ). F . L .U .

Surface characteristics of cotton fibres as indicated by 
electrophoresis.— See B ., 1941, I I ,  216. 

Base-combining capacity of cotton.— See B., 1941, I I ,  216.
New views and results on coagulating effect of electrolytes 

on hydrophobic colloids. W o. O stw ald (J. H ung. Chcm. Soc., 
1941, 2, No. 1, I— 9).— A lec tu re  con tain ing  a h isto rical review  
of coagulation  theories and  an  accoun t of th e  a u th o r 's  theory .

E . A.
Cataphoretic speed of sol particles as dependent on the 

redox potential of the liquid medium. J. C. Ghosh and  N. G. 
B asak (J. In d ia n  Cheat. Soc., 1940, 17, 721— 729).— The 
m obilities (A) of colloidal Au and  P t  p a rtic les in  v e ry  dil. 
aq. so lu tions of redox dyes have  been determ ined , th e  elec­
tro n  a c tiv ity  being varied by  reducing  th e  dyes to  different 
ex ten ts  w ith  H 2 and  P t-b lack  or w ith  N 2H ,,H jO , an d  th e  pn  
being varied  by  th e  add itio n  of acj. N H S or AcOH . T he 
resu lts  ind ica te  th a t  th e  change in A  an d  hence in  th e  
electrokinetic  p o ten tia l is p ro b ab ly  due n o t to  an y  sp. ionic 
adsorp tion  b u t  to  m ore general factors, p a rticu la rly  th e  
electron a c tiv ity  of th e  m edium  responsib le fo r th e  redox 
po ten tia l of th e  system . J . W. S.

V I.—KINETIC T H E O R Y . TH ER M O D YN A M IC S .
Ethane-ethylene-hydrogen equilibrium. E . A. G uggen­

heim  (Trans. Faraday Soc., 1941, 37, 271—-273)-—-Revision 
of th e  calculations recen tly  published (A., 1941, I, 113) resu lts  
in a  decrease of 4 %  in th e  calc. vals. o f K„ in  th e  range 673— 
973° K .  F . L . U.

Colour phenomena associated with quinquevalent molyb­
denum solutions. II. Effect of various electrolytes. C. F.
H iskey and V. W . Meloche (J. A vter. Chem. Soc., 1941, 63, 
964— 969).— T he influence of MgCl2, LiCl, NaCl, and  KC1 in 
2m-HC1; LiCl in 0-2m-HC1; H B r; M gBr2 in  2M-H B r; and  
H 2S 0 4 (>8-0m.) in 3-5, 2-5, L5, 1-0, 0-5, and  0-1m-HC1 on 
th e  tran s itio n  of Mov from  th e  colourless to  am ber form s (A., 
1940, I, 369) has been investiga ted . T he resu lts  depend on 
th e  d eh y d ra tin g  effect produced b y  [H -] and on th e  tendency  
of a n  added  so lven t to  un ite  w ith  H 20  of th e  system  b y  m eans 
of d ipole-d ipole  in te rac tions. W . R . A.

Electric polarisation of carboxylic acids in dilute solutions 
of non-polar solvents. I. Relation of electric polarisation 
to association of carboxylic acids in hydrocarbon solvents. 
H . A. Pohl, M. E . H obbs, and  P. M. Gross. II. Polarisation 
of heavy acetic acid and of the three fluorobenzoic acids in 
benzene and the anomalous polarisation of the dimeride.
A. A. M aryo tt, M. E . H obbs, and  P . M. Gross (J . Chem. 
Physics, 1941, 9, 408— 414, 415— 418).— X. T he electric 
po larisa tions of v ery  dil. so lu tions of AcOH, H C 0 2H, E tC O jH , 
P rC 0 2H , BuvCOjH, CH 2C1-C02H  (I), and BzO H  in  C„H , and 
C ,H le 'hav e  been determ ined  in  o rder to  s tu d y  th e  association 
and  p o lar ch arac te r of these  acids. T he graph  of mol. 
po larisa tion  ag a in st mol. frac tion  shows a  decided cu rv atu re , 
w hich can  be explained by supposing th a t  in  dil. so lu tion  
th ere  ex ists a  m ix tu re  of h ighly polar single mols. and  slightly  
p o lar or non-polar double mols. W ith  increase of concn. of 
acid, association  of single to  double m ols. occurs, p roducing 
a  less p o lar m ix ture . T he po larisa tions of th e  single mols. 
[except (I)] are  fa irly  const., in  agreem ent w ith  th e  fact th a t  
th e  m om ent is due "to th e  C 0 2H  group. T here  is a  ra th e r  
large and  su b stan tia lly  const, val. of th e  po larisa tion , P ika + o), 
for all th e  dim eric mols. exam ined [except (I)]. T he origin 
of th is  is considered to  be  an  a t.  ty p e  of po larisa tion . AcOH 
and  HCOsH  have  considerably  lower dissociation consts. in 
C ,H 1IS th a n  in  C ,H ,, ind ica ting  th a t  th e  u n sa tu ra tcd  and 
h igh ly  an iso trop ic  C ,H , mol. is a  m uch b e tte r  d issociating  
solvent.

I I .  T he electric po larisa tion  of AcOD, 0-, in-, and  
/>-C,H4F -C 0 2H  has been de term ined  in C ,H , so lu tion , a t  
concns. of 10~5 t o  10~2 m ol. frac tio n  of so lu te. T he high 
po larisa tion  of dim eric mols. is discussed. I t  can  only be 
sa tisfac to rily  explained as an  a t. po larisa tion  term . T here  
is very  little  difference in  th e  P s  and P n  of h eav y  and  ligh t 
AcOH. T he equilibrium  const, of o-CsH ,F -C O ,H  (4-7 X 10_<) 
is considerably >  th a t  of th e  o th er isom erides (~ 0 -6  X 10"4). 
T his is  p ro b ab ly  due to  a  stab ilisa tio n  of th e  m ol. th rough  
H  bond fo rm ation  w ith th e  ad jacen t F  a tom . A. J . M.
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Formation of ions from compounds with conjugated double 
bonds : hydrocarbon salts.— See A., 1941, I I ,  190. 

Dissociation constants of the methylammonium ions and 
the basic strengths of the methylamines in water. D. H .
E v e re tt  an d  W . F . Iv. W ynnc-Jones (Proc. Roy. Soc., 1941, 
A, 177, 499— 516).— T he dissociation  consts. o f th e  th ree  
su b s titu te d  m ethy lam m onium  ions w ere determ ined  in aq. 
so lu tion  a t  10° in te rv a ls  from  0° to  50°. Vais, of th e  free 
energy, h e a t and  e n tro p y  of dissociation are  tab u la te d . T he 
h e a t c ap ac ity  changes a rc  discussed and  it  is show n th a t  th ey  
can n o t be  in te rp re ted  b y  sim ple e lec tro sta tic  theo ry . T he 
anom alous o rder of th e  basic s tren g th s  of th e  am ines p ro b ab ly  
d isappears a t  low tem p . G. D . P .

Theory of acid strength. Temperature effect. J. I..
Magee, T . Ri, and  H . E y rin g  ( / .  Chetn. Physics, 1941, 9. 
419— 427).— T he dissociation consts. (K ) of c crta in  acids and  
bases p ass th ro u g h  a  m ax. in th e  neighbourhood of room  tem p. 
T herm odynam ic tre a tm e n t leads to  th e  following equation  
connecting  K ,  th e  tem p . 0 a t  w hich K  is a  m ax ., and
th e  tem p . T : log K  — log K m l. =  p ( T  — 02) +  q(T  — 0)3 +  . . .  
T he consts. p  and  q a re  evaluated , and  fo r acids in aq . so lu­
tio n  th ey  are  a lm o st com plete ly  de te rm ined  by  th e  p roperties 
of H jO , p a rticu la rly  th e  tem p , v a ria tio n  of th e  dielectric 
const. T he m echanism  of d issociation  is discussed. The 
d issociation  o f H jO  can  bo represen ted  b y  (in +  n  -}- 2)H 20  
^  H jO +iw H jO ) +  O H _ («H 20 ) , th e  m  m ols. of H 20  being 
"  frozen ” to  th e  H aO+ and  n  to  O H -  ; m  +  n  +  2 ~ 1 6 .  
T h is is in agreem ent w ith  th e  w ork  of H arn cd  ct al. on H 20 -  
d ioxan  m ix tu res (A., 1939, I ,  565). A. J. M.

Activity coefficient of hydriodic acid at 25° from isopiestic 
vapour-pressure measurements. H . S. H arned  an d  R . A. 
R obinson ('l'rans. Faraday Soc., 1941, 37. 302— 307).— D ata  
fo r th e  osm otic and  a c tiv ity  cbeffs. of H I  over th e  range 
0 05— 3-O.m. a re  tab u la te d . T he log y - \ / m  curve is h igher 
th a n  an y  y e t o b tained  fo r 1— 1 e lectro ly tes. T he resu lts  arc 
fitted  to  tw o ex tended  form s of th e  D eb ye-H uckel equation  
and , using pub lished e.m .f. d a ta , th e  norm al p o ten tia l E°  
of th e  Ag[AgI electrode is calc, to  be 0-1517 v. T he free 
energy changes o f som e H - I  reac tions a re  discussed and  
E °  =  0-5352 v. is com puted  for th e  1 J I '  electrode.

F. L . U.
Solutions of long-chain compounds. M. L. H uggins (J. 

Client. Physics, 1941, 9, 440).— T he m ethod of F ow ler et al. 
(A., 1937, I, 513) fo r deriv ing  sta tis tica lly  equations fo r th e  
activ ities  of th e  c o n stitu en ts  of a  dil. b in a ry  solu tion , in w hich 
th e  so lu te  mols. a re  e longated  an d  occupy tw ice th e  vol. of a 
single so lven t m ol. an d  th ere  is no  h e a t of m ixing, has been 
ex tended  to  a  dil. so lu tions of long-chain mols. each m ade up 
of ran d o m ly  o rien ted  "  sub-m ols.” sim ilar in n a tu re  an d  size 
to  one of th e  so lv en t m ols. T he app lication  of th e  equation  
to  osm otic p ressure  is given. A. J. M.

Equilibrium conditions in two-phase multi-component 
systems. I. A. S toronkin  (Acta Physicochim. U .R .S .S .,
1940, 13, 505— 530).— T he general conditions for equ ilib rium  
in a  tw o-phase  system  of »  com ponents are  expressed in 
d ifferen tia l eq u ations, an d  certa in  know n regularities are 
deduced as special cases. F . J . G.

Liquid-vapour equilibrium relations in binary systems. 
«-Butane-n-heptane system. W . B. K a y  (In d . Eng. Chem.,
1941, 33, 590— 594; cf. A., 1938, I, 241).— P ressu re-tem p . 
curves up  to  th e  c rit. p o in ts  an d  d of liqu id  an d  v ap o u r have  
been de term ined  fo r m ix tu res of «-C4H 10 and  « -C ,H 16. T he 
m ax. c rit. p ressu re  is 596 lb . p e r  sq. in, a t  77 m ol.-%  of C4H I0. 
W ith  rising  tem p , and  pressure  th e  v ap o u r/liq u id  concn. 
ra tio s  of C4Hjo d issolved in  C 7H 16, and  of C .H ,,  dissolved 
in  CtH i0, dev ia te  from  th o se  calc, from  th e  fugacities u n til 
a t  th e  c rit. p o in t th e  ideal so lu tion  law s are  q u ite  inapplicable.

A. R . P e .
Energy of formation and solubility of ferrous sulphide.

W . D. T readw ell an d  O. G iibeli (Helv. Chirn. Acta, 1941, 24, 
137— 148).— T he equilib rium  FeS  +  H a ^  Fe +  H ,S  has 
been stud ied  a t  250—-700° b y  th e  c ircu la tion  m ethod . The 
h e a t of reac tion  is calc, to  be  18,050 g.-cal. pe r g.-m ol., th e  
difference betw een th is  val. and  th a t  calc, from  lite ra tu re  
vals. of th e  h e a t of fo rm ation  of FeS  (~ 18 ,490  g.-cal. pe r g.- 
m ol.) being a ttr ib u te d  to  th e  h e a t of tran s itio n  of FeS a t  298°. 
F rom  th e  equ ilib rium  d a ta  and published  val. of th e  F e  elec­
tro d e  p o ten tia l, th e  so lub ility  const. [Fe” j[H 2S ]/[H 'Js of th e  
th e rm ally  produced  FeS is calc, to  be 1-35 x  101 and  0-95 X

102 a t  25° fo r th e  high- and  low -tem p. form s, respectively , 
w hereas th e  observed val. fo r p p td . FeS is 2-8 x 103. T his 
high val. is a ttr ib u te d  to  d im inu tion  of th e  la ttic e  energy of 
th e  p p td . m ateria l th ro u g h  inclusion of foreign ions and  H 2G 
of h y d ra tio n . T he val. of th e  en tro p y  changes of th e  reac tion  
calc, from  these  resu lts  can  be reconciled w ith  th e  val. calc, 
from  th e  en tro p y  vals. of th e  re ac ta n ts  if  Cross' va l. of the  
e n tro p y  of H 2S (A., 1935, 569) is changed from  49-15 to  48-25 
e n tro p y  un its . J .  W . S.

M.p. of binary mixtures of oleic, linoleic, and linolenic acids.
H . W . S te w a rt and  D. H . W heeler (Oil and Soap, 1941, 18, 
69—-71).——'The m .p. (by cap illa ry -tubc  m ethod) curve of 
m ix tu res of p u re  oleic acid (I) (prepared from  Me o le a te ; cf. 
W heeler and R iem enschneider, B., 1940, 222) and  linoleic 
acid (II) affords no evidence of com pound form ation , b u t 
show s eu tectics a t  75-2 m ol.-%  of (II) a t  —10-0° fo r th e  a- 
and  76-3 m ol.-%  fo r th e  j3-form of (I) a t  —9-8°. Sim ilarly, 
th e  g raphs fo r th e  system  (I)-linolenic acid  (III) show  eu tectics 
a t  82-7 m ol.-%  of (III) a t  -1 5 -7 °  fo r a- and  85-5 m ol.-%  a t 
-1 5 -1 °  fo r jS-oleic acid. T he ap p earance  of th e  /3-form of 
(I) and  th e  consequen t double  m .p. is observed on th e  (I) 
side of th e  eu tectics only (cf. Sm ith, A., 1939, I I ,  356) in 
m ix tu res co n ta in in g  > 5 0 %  of (II) or ( III) . M ix tures of (II) 
and  (III) give m .p. betw een  those  of th e  pu re  acids, th e  curve 
show ing n e ith e r eu tectic  nor evidence of com pound form ation .

E . L .
Intermolecular compounds. H . M. H acnd ler and L. W . 

R ising (J . A tncr. Pliarnt. Assoc., 1941, 30, 105— 107).— 
T ab u la ted  d a ta  fo r “  th aw  p o in t ” and  m .p. of various m ix­
tu re s  of N H P h A c-an tip y rin e  (I), -m an d e lic  acid (II), -/?- 
C ,„H --O H  (III), -p lien ace tin  (IV), -p y ram id o n e , -su lp h o n a l 
(V), and  - tr io n a l, (IV)-(I), -(II ) . and  -(II I) , and  (II)-(III) 
and  -(V) do n o t ind ica te  th e  fo rm ation  of a  com pound in any  
of these  system s. F . O. H .

Alumina floe. Composition of floe formed at p n  values 
below 5'5. H . E . W eiscr, W . O. M illigan, and  W . R. P urcell 
(In d . Eng. Client., 1941, 33, 669— 672).— A '-R ay rad iogram s 
of A120 3 gels form ed a t  p n  < 5 -5  by  add ing  N aO H  to  A 1,(S04)3 
so lu tions show  th e  presence of a  c ry st. phase  differing from  
th a t  of y-Al20 3,H 20  (I) w hich is form ed a t  p n > 5 -5 . T he 
aged p p t. gives a  p a tte rn  d is tin c t from  th a t  fo r  a n y  recogniscd 
form  of h y d ra te d  or an h y d . A l,O s ; th e  d eh y d ra tio n  isobar 
and  analysis in d ica te  th e  com position  A120 3,S 0 3,1-5H20 .  
N o o th er basic su lp h a te  was ind ica ted . Gels m ade from  
A1(N03)3 an d  A1C13 a t  p n  4 h ad  com position  ( I ) ; no basic 
n itra te s  or chlorides w ere form ed. B reaks in th e  po ten tio - 
m etric  t it ra tio n  curves of th e  Al sa lts  w ith  N aO H  do no t 
estab lish  th e  presence of basic sa lts . S. M.

Ammonia-soda process under high pressures of carbon 
dioxide. Identification of solid phases. Phase diagrams.—  
See B „ 1941, I, 282.

Equilibria of liquid iron and slags of the system  CaO-MgO- 
FeO-SiCh. K . L. F e tte rs  an d  J . C hapm an (A nter. In st. M in .  
M et. Eng., 1941, Tech. Publ. 1316, 13 pp. ; M et. Tech., 1941, 
8 , No. 2 ).-—Slag m ix tu res consisting  of CaO, MgO, S i0 2, 
FeO, and  F e 20 3 w ere m ain ta in ed  a t  a  series of tem p , in 
c o n ta c t w ith  p u re  F e  in  MgO crucibles u n d e r N a u n til eq u i­
librium  w as reached (for > 3 0  m in.), a f te r  w hich  sam ples of 
slag  and  m eta l w ere ta k e n  fo r chem ical analysis. T he 
analy tica l resu lts  are  tab u la te d . T he [O] of F e  in  equ ilib rium  
w ith  slag is a  func tion  of th e  tem p , an d  b o th  [O] and  [S] v a ry  
w ith  slag  com position. T he [O] a t  1600°, th e  d is trib u tio n  
ra tio s  betw een slag an d  m eta l fo r O an d  S a t  1600°, th e  
a c tiv ity  of th e  FeO in  th e  slag, an d  th e  %  rem ain ing  as l 'e 20 3 
a t  1600° a re  show n in  te rn a ry  d iagram s [the  com position of 
th e  slag  being expressed  fo r sim plic ity  as (CaO +  M gO )-F eO - 
SiOj]. T he so lub ility  of MgO in C a 0 - F e 0 - S i0 2 slags is also 
show n. P re lim in ary  o bservations _ in d ica te  th a t  stab le  
o rthosilicates an d  m onoferrites ex is t in th e  liquid slags.

J . C. C.
Vapour pressure and vapour composition in liquid mixtures.

V. K ireev  (Acta Physicochim. U .R .S .S .,  1940, 13, 552—  
564).— T he genera lisa tion  (cf. follow ing a b s trac t)  th a t  in  a  
given m ix tu re  Sg  and  S&  a re  respectively  cc H jr  an d  I I is 
used  in th e  d e riv a tio n  of re la tions betw een  v .p ., v ap o u r 
com position, and  h e a t of m ixing, fo r b inary  m ix tu res. The 
conditions fo r azeo tro p y  are  discussed. F . J .  G.

Change of entropy and of free energy in the formation of 
liquid mixtures. V. K ireev  (Acta Physicochim . U .R .S .S .,
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1940, 13, 531— 551).-—Recorded v .p . and  calorim etric  d a ta  
have been used in  a  com p u ta tio n  o£ th e  en trop ies (S :/) and 
p a rtia l mol. en trop ies (S(J/) of m ixing fo r a  no. of b inary  
liquid m ix tu res. F o r tw o system s, C8H S-CC14 and  CS2- E t 20 , 
th e  dev ia tions (S jjan d  Sm) of S.» and  Sur from  the ideal vals, 
are  v e ry  sm all, b u t in general and  S(J5, though  re la tively  
sm all, a re  to o  g re a t to  be neglected, since T S K and  T S ls  are 
com parab le  w ith  H  ¡¡ and  Hu,,, th e  to ta l and p a rtia l mol. heats 
of m ixing. In  m any  system s S E and  S iS a re  approx. cc H M 
and  H y t  respectively . T he rule th a t  a n  evolution of h ea t on 
m ixing accom panies a  negative dep artu re  from  linearity  of 
th e  v .p -com position  curve is n o t generally  valid.

F . J . G.
Thermodynamic properties of phosphorus, phosphine, and 

some phosphorus halides. D. P. Stevenson and  D. M. Yost 
[J. Chem. Physics, 1941, 9, 403— 408).— The free energies, 
en tropies, and  h e a t co n ten ts  of P  and  a  no. of P  com pounds 
are  calc, from  equilibrium , mol., and th erm al d a ta . F o r P  
vapour, th e  equilibrium  const, of the  dissociation P 2 ^  2P 
is calc, from  equilib rium  and mol. d a ta , and also from  spec tro ­
scopic d a ta , th e  la t te r  being regarded  as th e  m ore satisfactory . 
D issociation of P 2 is v e ry  slight, even a t  1200°. T he en tropy  
of w hite  P  is calc. T he equ ilib rium  consts. and AH 0 of the  
reactions P 4 0 H 2 ^  4 P H 3 and  PC13 +  Cl2 =̂5 PC1S have 
been calc. T he free energies and  h e a t co n ten ts of P , P 2, P ,, 
P H j, P F 3, PC13, P B r3, PC15, POClj, and  PSC13 a t  tem p, from  
298“ to  1500° K .  are  given, and  are  in tended  to  replace the  
vals, given by  A nderson et al. (A., 1936, 1340). A. J . M.

Free energies of formation of gaseous hydrocarbons and 
related substances. C. M. T hacker, H . O. Folkins, and E . L. 
Miller (In d . Eng. Chem., 1941, 33, 584— 590).— E q u atio n s are 
tab u la te d  expressing as a  func tion  of tem p , (a) th e  sp. heats 
in th e  gaseous s ta te  of th e  paraffins up  to  h-C10H 22, the  
A“-olefines u p  to  C 10H 20, H 2, 0 2, CO, C 0 2, and  H 20 ,  and  of 
g raphite , and  (b) th e  free energies of fo rm ation  of th e  above 
substances, of 29 b ranched-chain  paraffins, of 23 o th er C2H 4 
derivatives, and  of CS2, H 2S, N H j, S 0 2, and  S 0 3. S tandard  
free energies of fo rm atio n  calc, from  these  d a ta  a t  100° 
in te rv a ls  from  300° to  1200° k . are  tab u la ted . T he increase 
per C H 2 g roup  of sp. h e a t in  th e  paraffin  series from  C ,H g is 
expressed by ACp =  0-51 +  0-13T, T  being abs. tem p. 
Sp. h e a ts  of th e  Au-olefines w ere derived from  those  of th e  
corresponding paraffins b y  ex trap o la tin g  from  th e  experi­
m ental ra tio s  fo r th e  C2, C3, an d  C4 m em bers. T he d a ta  for 
the  b ranched  chains a re  less accu ra te  th a n  th e  re s t b u t  w ith 
th is qualification  th e  tab les can  be used to  p red ic t changes of 
equilibrium  w ith  tem p . (cf. T hom as et at.. A ., 1938, I, 32).

A. R. P e Í

V IL —ELECTROCHEM ISTRY.
Hydrogen overvoltage at high current densities. HI. In­

fluence of oxygen. A. H ickling and  F. W . S a lt (Trans. 
Faraday Soc., 1941, 37, 319— 321).— M easurem ents of H 
overvoltage a t  am algam ated  Cu electrodes show  i t  to  be 
unaffected b y  O . a t  c.d . -ft 10 tim es th e  lim iting  cu rren t for Oa 
diffusion to  th e  cathode, and  to  b e  com plete ly  elim inated 
below a  c rit. c.d . w hich is h igher fo r s tirred  and  lower for 
unstirred  solu tions. F o r unstirred  aq . so lu tions in  a ir  0 2 is 
w ithou t appreciab le  influence a t  c.d . <  1 m a. p e r sq. cm., 
provided tim e  is allow ed for th e  diffusion layer to  be b u ilt up.

F . L . U.
Decay of hydrogen overpotential at a mercury surface.

S. C. G anguli ( / .  Ind ia n  Chem. Soc., 1940, 17, 091— G9S).— 
0-lN-Na2S 0 4 con ta in ing  d ifferent concns. of m aleic o r fum aric 
acid has been electrolysed fo r various periods of tim e, and  th e  
decay in  th e  p o ten tia l of th e  H g cathode  a f te r  sw itching off 
th e  cu rren t stud ied . W hen th e  p o ten tia l re la tive  to  a 
0-lN -H g2Cl2 e lectrode is 1-35— 1-5 v. im m ediately  a fte r  in te r­
ru p tin g  th e  cu rren t, th e  p o ten tia l rises during  th e  first few 
min. and  th en  decays exponentially , w hereas w hen th e  in itial 
po ten tia l is ou tside  these  lim its i t  begins to  decay  im m edi­
ately, as in th e  absence of reducible m ateria l. T he observ­
ations a re  in  accord w ith  th e  view  th a t  b o th  th e  transference 
oí an electron  from  th e  electrode to  th e  h y d ra ted  H ' ion and 
th e  com bination  of H  a to m s adsorbed on th e  electrode are 
slow processes w ith  com parab le  velocities. J . W . S.

Polarographic study of aliphatic nitro-compounds.— See A.
1941, II, 209.

V III.-R E A C T 10 N S .
Thermal reaction between hydrogen and oxygen. III. 

Temperature coefficient of the steady thermal reaction. O.
Oldenberg and  H . S. Som m ers, ju n . ( / .  Chem. Physics, 1941, 
9, 432— 438).—T he th e rm al com bination  of H 2 an d  0 2 has 
been investiga ted  in various vessels (quartz , Py rex , and 
P y rex  covered w ith  KC1). The reac tion  follows th e  
A rrhenius law  over th e  tem p , range considered (-~490— 570°). 
A ddition  of H e had  no effect on th e  ra te  o f com bination . I t  
is concluded th a t  in  th is  tem p , range th e  chains are  n o t 
branched. A. J . M.

Thermal explosion of the 2H2 -f  0 2 mixture. D. F ran k - 
K am enetzki (Acta Physicochim. U .R .S .S .,  1940, 13, 730—  
731).— T he location  of th e  th ird  explosion lim it of the  
2H 2 +  O, m ixture, reported  by  O ldenberg and  Som m ers 
(A., 1939, I, 325), was p red ic ted  b y  th e  a u th o r on theoretical 
grounds (cf. A., 1940, I, 259). T he ap prox . agreem ent 
betw een th eo ry  and experim ent in d ica tes th e  th erm al n a tu re  
of th is  th ird  lim it. F . L. II.

Limits of inflammability of butadiene in air. G. W . Jones 
and  R . E . K ennedy  (U .S. B ur. M ines, 1941, Rept. Invest. 
3565, 4 pp .).— T ests m ade in a  tu b e  of sufficient d iam e te r to  
m inim ise th e  cooling effect of th e  wall and  long enough to  
ascertain  w hether flame p ro p ag atio n  con tinues a fte r  the  
heating  effect due to  th e  ignition  source is d issipated  ind ica te  
th a t  th e  low er and  upper lim its of in flam m ability  of (CHa:CH )s 
in  a ir  a t  room  tem p , and  pressure a re  2-0 and 11-5 vol.-% , 
respectively. J .  W . S.

Kinetics of polymerisation of vinyl acetate in presence of 
benzoyl peroxide in benzene solution. S. K am enskaja  anti 
S. M edvedev (Acta Physicochim. U .Ii.S .S .,  1940, 13, 565—  
580).—-The polym erisa tion  of C H 2tCH-OAc (I) in C ,H , so lu ­
tion  a t  50— 85“ in  presence of B z20 2 (II) h as  been stud ied . 
U nder these  conditions th e  th erm al reac tion  is negligible, and 
th e  process is com pletely  hom ogeneous. (II) in C ,H 0 so lu­
tion  undergoes a  unim ol. decom p. w ith  E  =  29-6 kg.-cal. 
D uring th e  po lym erisa tion  of (I) th e  d isappearance of (II) is 
still unim ol. b u t is m ore rap id  and  does n o t follow th e  A rrhen­
ius equation . T he k inetics of th e  po lym erisa tion  accord 
w ith  a  chain  m echanism  in  w hich a  com plex of (I) and (II) 
reac ts  w ith  (I) to  give free rad icals; E  =  25-5 kg.-cal. The 
m ean chain  leng th  and th e  m ean degree of polym erisa tion  are 
n o t sym batic . T his is accounted fo r by  “  chain  tran sfe r  ”  : 
a polym eride rad ical m ay  tak e  a  H  a to m  from  som e mol. 
species (reac tan t o r solvent), so stab ilising  itself, while th e  
re su ltan t free rad ical s ta r ts  an o th e r chain. F . J . G.

Kinetics of action of trypsin on synthetic substrates.—See
A „ 1941, I I I ,  534.

Kinetics of proteinase action. Application to specificity 
problems.— See A., 1941, II, 534. 

Dependence of the laws of size distribution of crystals on 
kinetics of crystallisation. II. Laws of crystallisation with 
decreasing concentration in the homogeneous phase. O. M.
Todes (A eta Physicochim. U .R .S .S .,  1940, 13, 617— 638; cf. 
A., 1941, I, 81).— M athem atical. E xpressions a re  derived 
for th e  ra te  o f c rystallisation , m ax. size, and size d istrib u tio n  
for th e  case where th e  p ro b ab ility  of th e  occurrence of c ry s­
ta llisa tio n  centres, as well as th e  ra te  of lin ea r grow th, 
depends on th e  concn. of th e  hom ogeneous c rystallising  phase. 
T he com bination  of these  conditions w ith  th e  in itia l presence 
of crystallisation  cen tres is also trea te d . F . L. U.

Sensitised explosions. V. Hydrogen-oxygen reaction sensi­
tised by nitrogen peroxide. VI. Hydrogen-oxygen reaction 
sensitised by nitrosyl chloride. VH. A chain-therm al 
theory of the reaction between hydrogen and oxygen sensitised 
by nitrogen peroxide or nitrosyl chloride. F. S. D ain ton  and 
R. G. W . N orrish  (Proc. R oy. Soc., 1941, A, 177, 393— 410, 
411— 420, 421— 447; cf. A ., 1939, I, 528).—V. The effect of 
pressure  and  tem p , of re ac ta n ts , o f in e rt gases, of vessel d ia ­
m eter, and of surface condition  on th e  in d uction  periods anil 
explosion b o u n d ary  of 2H 20  +  0 2 m ix tu res con ta in ing  N O , 
has been de term ined  in  th e  range 350— 410°. A t a n y  given 
pressure  of th e  reac tan ts  th e re  a re  tw o  concns. of N 0 2 w hich 
m ark  th e  upper and lower lim its of th e  explosion re g io n ; a t  a  
given concn. of sensitiser th ere  a re  tw o  pressures of reac tan ts  
enclosing th e  ignition  region. T he induction  p eriods of 
m ix tu res of const. [NOs] decrease rap id ly  w ith  increase of
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pressure. All foreign gases leng then  th e  in d uction  periods 
an d  ev en tually  quench  th e  ign ition  of a n  explosive m ix ture . 
T he efficiency of gases in  leng then ing  th e  in duction  period is 
COj >  N 2 >  A =  H e ; th e  efficiency in  quenching  ign ition  is 
CO¡ >  H e >  N , >  A. T he ind u ctio n  period  a t  th e  up p er 
lim it is >  a t  th e  low er lim it. A t const, to ta l  p ressure  th e  
up p er lim it P „  varies w ith  tem p , according to  th e  equation  
log P u — —E /R T  +  c o n st.;  th e  u p p e r lim it decreases and 
th e  low er increases as th e  reciproca l of th e  square  of th e  
d iam ete r of th e  reac tio n  vessel.

V I. T he in d uction  periods a n d  lim its depend on pressure  
an d  tem p , in  a  v e ry  sim ilar w ay  to  th o se  in  th e  system  
H 2- 0 2- N 0 2 (cf. P a r t  V, above). In e r t  gases quench  th e  
ign ition  b u t  sh o rten  th e  in duction  periods.

V II. B o th  th e  above reac tions a re  chain  processes fo r w hich 
th e  n e t b ranch ing  fac to r tj> is inversely  cc to  th e  induction  
period. Ig n itio n  occurs on ly  w hen <f¡ a tta in s  a  val. determ ined  
by th e  sum  of tw o  q u an titie s , one oc th e rm al cap acity  an d  th e  
o th e r oc th e rm al co n d u ctiv ity . Ig n itio n  is v isualised  as occur­
ring  only w hen th e  in itia l reac tio n  ra te  in  a  favourab le  vol. 
e lem en t is large enough to  ensure a  c rit. tem p . T c being reached 
in a  c rit. tim e t0. T he th eo ry  accoun ts sa tis fac to rily  fo r th e  
experim en tal d a ta . G. D . P .

Autocatalytic character of the decomposition of the hypo­
chlorite ion. J . M. González B arredo  (A nal. F is . Quim ., 
1941. 37, 123— 157).— A pplication  of th e  a u th o r 's  m ethod 
(A., 1936, 1074) to  a  k inetic  s tu d y  of th e  decom p, of NaOCl 
so lu tions a t  const, p n  show s th a t  Cl' au to ca ta ly ses th e  reaction  
to  an  e x te n t w hich increases w ith  th e  concn. of C l'. T he 
c a ta ly tic  effect of N 0 3' is of C l'. F . R . G.

Theory of the formation of catalytically active ensembles 
on surfaces. IV. Application of the theory to catalyst- 
poisoning. N . I .  K obosev (Acta Physicochim . U .R .S .S .,  1940, 
13, 469— 504).— T he phenom ena of poisoning are  discussed 
in th e  lig h t of th e  th eo ry  (A., 1939, I , 271) th a t  ca ta ly tica lly - 
ac tiv e  g roupings of a to m s are  d is tr ib u te d  s ta tis tica lly  am ong 
m ig ra tion  regions w hich  are  th erm odynam ica lly  iso la ted  from  
one an o th er. I t  is show n t h a t  th e  p ro b a b ility  (/}) th a t  a  mol. 
of poison en te rin g  a  region co n ta in ing  a n  ac tive  group  shall 
becom e adsorbed  on  th a t  group, an d  so  d e ac tiv a te  it, will in 
general be  ~ 1 .  F o r  /5 — 1, th e  residual a c tiv ity  will be A =  
A„e~llz, ,  w here g is th e  to ta l  q u a n tity  of adsorbed  poison and 
Z a th e  no. of in d iv idua l m ig ra tion  regions. F o r /J <  1, a  
m ore com plicated  expression is ob tained , in d ica tin g  a  linear 
dependence of A  on  g lZ 0 in  th e  early  stages of poisoning. I t  
is deduced th a t  th e  course of th e  poisoning will be in d ependen t 
of th e  n a tu re  of th e  reac tion  an d  of th e  poison, an d  th e  re la tive  
a c tiv ity  A  /^ („ independen t of tem p ., in  ag reem en t w ith  observ ­
a tio n . " R esu lts  tak en  from  lite ra tu re  are  d iscussed, an d  vals, 
o f Z 0, an d  hence of rz ,, th e  a c tiv ity  p e r m ig ra tion  region, a re  
o b tained  fo r th e  various ca ta ly s ts , a n d  com pared . T he 
ind iv idual m ig ra tion  regions a re  found  to  be  v e ry  sm all ( ~ 1 0  
a to m s) ; th e  effect of a  c arrie r is u sua lly  to  increase Z„, and 
th is  b o th  increases th e  a c tiv ity  and  dim inishes th e  suscep ti­
b ility  to  po ison ing ; in  som e cases carriers also increase rz0.

F . J .  G.
Correlation between adsorption of hydrogen and activity of 

catalysts containing copper oxides. B. R . S tanerson  (Iow a  
State Coll. J .  Sci., 1940, 15, 104— 106).— Cu20 ,  p rep ared  b y  
reducing C u (N 0 3)2 w ith  glucose, adsorbed  H 2 so th a t  equ ili­
b rium  w as reached in  ~ 2  h r. a t  57° and  m ore rap id ly  a t  h igher 
tem p . O nly ~ 0-2 of th e  H s adsorbed  w as freed w hen th e  
p ressu re  was reduced from  52-27 to  2-81 cm . of H aO. P ro ­
m oters of H 2 adso rp tio n  w ere active  in  th e  follow ing descend­
ing o rder of e ffic iency : BaO, CaO - f  V 20 4, CaO, SrO, MgO. 
T here  is a n  ap p ro x . paralle lism  betw een  th e  ad so rp tive  
pow er of th e  ca ta ly s ts  an d  th e ir  a b ility  to  reduce fu rfural- 
dehyde a t  222° a n d  600 lb . p ressure . J .  L . D .

Properties of activated sugar charcoal coated with various 
organic substances. HI. Catalytic decomposition of hydro­
gen peroxide. H . K . A charya  ( / .  In d ia n  Chem. Soc., 1941, 
18, 15— 18; cf. A., 1937, I ,  457).— C oats of pa lm itic  acid  and  
a -C u H j'N H j on a c tiv a ted  sugar-C  (0-01 g. p e r g. o f C) 
increase th e  ca ta ly tic  decom p, of H 20 2 b y  th e  C. In  b o th  
cases decom p, follows a  unim ol. reac tio n  ra te  an d  is in d e­
p en d en t of p n ,  as has been found fo r uncoated  C. C. R . H .

Formation of propylene by [catalytic] dehydrogenation of 
propane.— See B ., 1941, I I ,  209.

[Catalytic] preparation of ethylbenzene from naphthalene. 
— See B „ 1941, I I ,  209. 

Ruthenium catalysts for synthesis of hydrocarbons of high 
mol. wt.— See B ., 1941, I ,  274. 

[Catalytic] synthesis of benzine from carbon monoxide and 
hydrogen.— See B „  1941, I ,  272. 

[Catalytic] hydrogenation of anthracene and carbazole.—
See B „ 1941, I I ,  210.

[Catalytic] dehydration of ay-butylene glycol.— See B ., 1941, 
I I ,  209. 

Chemical action of electrical discharges. XXI. Variation 
of the yield of hydrogen cyanide produced by m eans of the 
high-frequency arc with the molecular size of the hydrocarbon.
E . B riner and  H . H oefer (Helv. Chim. Acta, 1941, 24, 188— 
190; cf. A., 1941, I, 53).— T he yield of H CN  ob ta in ed  on 
passage of a  m ix tu re  of h ydrocarbon  v ap o u r an d  N 2 th rough  
a  h igh-frequency arc  varies only sligh tly  w ith  th e  mol. w t. of 
th e  h y d ro carb o n  betw een C8H 18 an d  C 12H 20. A sligh t te n ­
dency fo r  i t  to  decrease beyond  C 10I-I22 is a ttr ib u ta b le  to  the  
necessity  of d im inishing th e  h y d ro carb o n  concn. to  reduce 
carbon isa tion . I t  is in ferred  th a t  pe tro leum  frac tions cover­
ing a  fa irly  w ide b .p . range (100—-2 0 0 °) can  be used to  ob ta in  
h igh  yields of HCN in  th e  h igh-frequency  arc. J .  W . S.

Chemical syntheses by means of electric discharges and the 
improvement of their yields. E . B rin er (Arch. Sci. phys. 
nat., 1941, [v], 23, 25— 56).— Chem ical syn theses w hich can 
be carried  o u t b y  passing  gaseous m ix tu res over an  electric 
a rc  a re  discussed. T he a u th o r’s investiga tions on th e  
sy n th esis of NO are  described, w ith  p a rticu la r  reference to  
th e  s tu d y  of th e  effects of add in g  m etals of low  ion isation  
p o ten tia l to  th e  Cu electrodes, and  th e  effects of p ressure, 
frequency, an d  th e  com position of th e  gaseous m ix tu re  used. 
T he ap p licatio n  of these  resu lts  in th e  p ro d u c tio n  of h igh 
yields of NO is discussed. J .  W . S.

Polymerisation processes induced by mitogenetic radiation. 
II. Influence on amino-acids and production of a  “ de­
aminase ”  by irradiation. A. G urv itsch  an d  L. G urvitsch  
(Acta Physicochim . U .R .S .S .,  1940, 13, 690— 696; cf. A., 
1939, I, 620).— T he te rm  "  deam inase  "  is used to  in d ica te  th e  
m ode of action  ra th e r  th a n  th e  chem ical n a tu re  of a  substance  
(I) of h igh  mol. w t. th a t  is form ed d u rin g  th e  irrad ia tio n  of 
aq . glycine. T he p robab le  sequence of reac tions lead ing  to  
th e  fo rm ation  of (I) is discussed. T h is fo rm atio n  follows, 
b u t is n o t  dep en d en t on, th e  p rim a ry  d issociation  of th e  
glycine mol., w hich  is confined to  th e  fission of OH. T he 
presence of 0 2, th o u g h  essen tia l to  th e  p ro d u c tio n  of N H 3 b y  
th e  action  of (I) on  glycine, is n o t  needed fo r th e  fo rm ation  
of (I). T he energy of po lym erisa tion  of th e  active  m ono- 
m erides th a t  c o n s titu te  th e  u n its  of (I) am o u n ts  to  71— 76 
kg.-cal., a n d  m ay  be availab le  fo r  th e  ac tiv a tio n  of th e  d e ­
am in a tio n  process. F . L . U.

IX .-M E T H O D S  O F  PR EPA R ATIO N .
Reduction of m agnesium oxide by tungsten in vacuum.

G. E . Moore ( / .  Chem. Physics, 1941, 9, 427— 431).:—Some 
chem ical reac tions w hich seem  im probab le  u n d e r norm al 
conditions proceed a t  an  appreciable  ra te  in vac., e.g., in  rad io  
valves. T hus, u n d e r these  conditions, W  will reduce MgO 
to  Mg. T he free energy  of th e  reac tion  2MgO - f  W  == 
2Mg -f- W 0 2 an d  th e  ve loc ity  of th e  reac tio n  in  vac. have 
been c a lc .; i t  is possible from  energy  considerations fo r th e  
reac tion  to  occur un d er th e  conditions p rev ailin g  in  a  rad io  
valve. A. J .  M.

Composition of “  5 : 3 ”  calcium alumínate. T. T horvald- 
son and  W . G. Schneider (C anad. J .  Res., 1941, 19, B, 109— 
115).— On th erm al decom p, of p u re  iso trop ic  3C a0 ,A l20 3,6H 20 ,  
26-6%  of CaO is lib erated , an d  th e  p ro d u c t gives a n  A’-ray  
p a tte rn  id en tica l w ith  th a t  of “  5 ; 3 ”  Ca a lum ínate . T he 
com position  of th e  la t te r  is therefore  12C a0,7A U 03.

F . J .  G.
Dehydration of tricalcium alumínate hexahydrate. W . G.

Schneider a n d  T . T horvaldson  (Canad. J .  Res., 1941, 19, B, 
123— 128).— W hen 3 C a 0 ,A lj0 „ 6 H 20  (I) is hea ted  in  a 
cu rre n t of d ry  a ir  a t  275— 375° 3CaO,Als0 3,l-5 H 20  (II), 
n 1-543 ±  0-003, is form ed. (II) is stab le  a t  < 2 7 5 °  and  from  
275° to  300° decom p, is v ery  slow, CaO being lib erated . A t 
> 3 5 0 °  decom p, is  rap id , and  12C a0,7A l20 3 is form ed a t  500°.
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W hen (I) is heated  in N 2 th e  behaviour is sim ilar. The 
system  (I)-(II) is an  effective d eh y d ra tin g  agen t a t  >100°.

C. R . H.
Action of iodates on hypophosphoric acid. W . Ju n g  (Anal. 

Asoc. Quim . Argentina, 1941, 29, 15— 32).— N a2H 2P 20 8 is 
stab le  to  K I 0 3 in alkaline or n eu tra l solu tion . The ra te  oi 
o x idation  by  0-1m -K I03 in  10n-H 2S 0 4 is identical w ith  the  
ra te  of hydro lysis by  10n-H 2SO,, hence th e  oxidation  of
H .,P20,, in  acid is preceded b y  its  hydro lysis to  H 3P 0 3 and 
H 3PO.,, th e  fo rm er th en  being oxidised to  H 3P 0 4. F . R . G.

Formation of pentathionic acid. R. A. Crespi Gherzi (Rev. 
Fac. Cienc. Q uim ., L a  P lata, 1940, 15, 13— 17).— C ontrary  to  
c erta in  au th o rs , pow dered S w ith  H 20  does n o t give H 2S 6O a. 
H 2SsO s can  be de term ined  colorim etrically  by  5%  AgNO, 
and  2n . aq . N H 3 in  presence of H 2S30 ,  or H 2S 0 3. F . R. G.

Double salt of potassium tricyanomanganate and potassium  
hexacyanomanganate. W . D . T readw ell, O. Giibeli, and D. 
H u b er (I-Ielv. Chim. Acta, 1941, 24, 152— 157).— W hen a  
so lu tion  of MnSO,, (0-05 mol.) in  aq. KCN (1-5 mols.) is re­
duced e lectro ly tically , and  th en  t i t ra te d  po ten tiom etrically , 
using  a  sh o rt P t  w ire electrode, po ten tia l ju m p s are observed 
corresponding  w ith  th e  com plete ox idation  of Mn1 to  M n11 
and  of Mn11 to  M nm , respectively . Such titra tio n s  on the  
m other-liquor and  on th e  p p t. produced a f te r  various periods 
of red u ctio n  in d ica te  th a t  th e  w hite  p p t. form ed during  th e  
e lectro ly tic  red u ctio n  is th e  compound  K 2Mn(CN)3,K 4M n(CN),, 
and  n o t I \ 2Mn(CN )3 as s ta te d  by  G rube and  B rause (A., 
1928, 29). ' J . W . S.

Applications of radioactive indicators for solution of certain 
problems of the chemistry of complex compounds. A. A.
G rinberg (B ull. Acad. Sci. U .R .S .S ., Ser. P hys., 1940, 4, 
342— 349).— T he B r a tom s of th e  com plex sa lts  K 2[P tB r4], 
K 2[P tB r6], and  [P t(N H 3)„Br2] a re  very  labile, and are readily  
replaced by  *Br (prepared by  b o m bardm en t w ith  neu trons 
from  a cyclo tron  source). On th is  evidence all six B r of 
[P tB rs] "  a re  functionally  equiv. E xchange of I r  or P t  does 
no t tak e  p lace betw een  stab le  com plexes, such as K „[PtC le] 
and [P t(N H 3),C l4], (N H 4)2[IrC l6l and  [Ir(C 5H 5N )sCl4], or 
(N H 4)3[IrC l6] and  H [Ir(C 5H 5N )2Cl4], using  * lr  and * P t as 
ind ica to rs . T he a c tiv ity  of * Ir  is several hundred  tim es 
th a t  of *P t, and  a  m ethod  of de te rm in a tio n  of traces of I r  
in P t  m ig h t be based on th is  difference. R . T.

X .- A N A L Y S IS .
Determination of hydrogen in ferrous materials by vacuum  

extraction at 800° and by vacuum fusion.— See B ., 1941, I,
295.

Potentiometric determination of chlorides in presence of 
bromides. M. G alar (Rev. Fac. Cienc. Quim., La  Plata, 1940, 
15, 279— 287).— B r' is oxidised by  B erg’s m ethod  (A., 1927, 35) 
carried o u t in  2 -5n-H 2S 0 4, an d  Cl' determ ined  p o ten tio ­
m etrically  b y  V anossi’s m ethod  (A., 1938, I, 47). M cAlpine’s 
m ethod (A., 1929, 782) is n o t su itab le  for po ten tiom etric  
d e te rm ination . F . R. G.

Investigation of halogen acids following elimination of 
thiocyanic acid. J .  F . Salellas (Rev. Fac. Cienc. Quim., La  
Plata, 1940, 15, 99— 106).— Sm all q u an titie s  of halogen ions 
can be identified in  presence of each o th e r and  CNS' by  
d estruction  of th e  la t te r  w ith  3%  I<MnO., an d  2N-Na2C 0 3; 
excess of K M n 0 4 is rem oved w ith  H 20 2. I '  is identified in 
th e  original te s t  so lu tion  by  ox idation  w ith  H 20 2 and  dil. 
H N 0 3 follow ed by  ag ita tio n  w ith  CHC13. B r ' is identified 
in th e  C N S'-free p o rtio n  b y  add ition  of HC1, Cl2, H aO, and 
CHC13, w hen a yellow  colour precedes th e  fo rm ation  of the  
vio let due to  I. I f  I '  and  B r ' a re  absen t, C l' can  be identified 
in th e  h o t  C N S'-free so lu tion  by  add ition  of A g N 0 3; th e  
p p tn . m u st n o t be carried  o u t in th e  cold owing to  th e  presence 
of S 0 4' '  resu lting  from  th e  oxidation . To id en tify  Cl' if I ' 
an d /o r B r ' a re  p resen t w ith  th e  CNS', th e  so lu tion  w ith 
25%  H N 0 3 and  a  sligh t excess of KM nO, is boiled, excess 
of th e  la t te r  rem oved w ith  I<N0 2, I 0 3' rem oved by  10%  
P b (N 0 3)2, and  th e  Cl' p p td . a s  before. T he sensitiv ities of 
th e  te s ts  a re  recorded fo r a  no. of m ix tu res; in general 
0-5 mg. of halogen ion  can be identified in  presence of 100 mg. 
of CNS' in 10 c.c. of so lu tion . F . R . G.

Determination of chlorine in water.— See B., 1941, I I I ,  
190.

Determination of combined nitrogen in metallic aluminium  
by the Kjeldahl method.— See B ., 1941, I , 297. 

Indicators for determination of combined nitrogen in iron 
and steel.— See B., 1941, I , 294. 

Micro-determination of potassium.— See A., 1941, I I I ,  636. 
Electrolytic determination of lead as peroxide. D. N.

Solanki and  T. V. Subbarao (J. Ind ian  Chem. Soc., 1941, 
18, 45— 46).— T he op tim um  conditions for th e  anodic de­
position of pure  P b 0 2 a re  3-0— 3-1 v., 3 am p , 50— 60°, 
30 m in., P t  gauze anode, and  ro ta tin g  P t  sp ira l cathode.

C. R. H .
Chemical analysis by X-rays. HI. Appropriate voltages 

for determination by direct comparison. L. R ivo ir and  J . M. 
González B arredo (Anal. F is . Q uim ., 1941, 37, 48— 53).—  
In ten sities of th e  K a  line a re  com pared fo r Cu and  Zn for
8— 44 kv. F . R . G.

Determination of mercury and copper. S. J . D as-G up ta  
( / .  Ind ia n  Chem. Soc., 1941, 18. 43— 44).— T he reagen t is 
p repared  by  dissolving 0-11 g. of 2-chloro-5-thiol-7-m ethoxy- 
acridine in 100— 150 c.c. of E tO H  w ith  th e  add itio n  of
3-5 c.c. of O-lN-NaOH and  filtering. W hen added  in excess 
to  n eu tra l H g11 (10— 20 mg. of Hg) o r Cu11 (5— 10 mg. of 
Cu) so lu tions a  pp t. is form ed w hich is w ashed w ith  E tO H  
and  dried  a t  100°. 1 g. of p p t. es 0-2676 g. H g or 0-09286 g.
Cu. T he reagent should be freshly  p repared  and  o th er m etals 
of groups 1, II , and  I I I  should be ab sen t. C. R . H .

Investigation of the ferric ion by means of thiocyanate. R.
Vanossi (Anal. Asoc. Quim. Argentina, 1941, 29, 48— 74).—  
Methods; for the  identification  of F e “ ’ a rc  surveyed. P ro ­
cedure is described for micro- and  sem im icro-identification 
of F e '"  in w hich th e  th io cy an ate  com plex is ex trac ted  w ith  
E tO A c. F . R . G.

Determination of indium. A. T. N ishnik (Ber. In st. Chem. 
A kad . Il'tss. U krain., 1940, 6 , 265— 289).— Sn and  Sb can n o t 
be sep ara ted  from  In  as sulphides o r by  H N 0 3, b u t Sn2S3 
and  Sb2S3 are q u an tita tiv e ly  dissolved by  shak ing  w ith  dil. 
colourless (N H ,)2S, leaving pure  In 2S3. In (O H )3 is q u a n ­
t ita tiv e ly  p p td . by  6n , aq. N H 3 a t  60°, w hich dissolves 
Zn(O H )2, Cd(OH )2, Cu(OH )2, etc. F resh ly  p p td . In (O H )3 
is read ily  sol. in an  excess of N H 4 salts . In  concentra tes 
are dissolved in HC1 and trea te d  w ith  ho t dil. aq . N H ,. 
T he p p t. is dissolved in h o t dil. H 2S 0 4 to  elim inate  P b . The 
f iltra te  is p p td . by  h o t dil. aq . N H )r dissolved in HCI, again 
p p td . by  N H ,, and  im m ediately  redissolved by AcOH. The 
so lu tion  is trea te d  w ith  H 2S a t  80°, and Sn2S3 and  Sb2S3 
are  ex trac ted  from  th e  p p t. by  (N H 4),S . J . J . B.

X I.-A P P A R A T U S  ETC.
Characteristics of hollow-cathode discharge tubes. C. C.

V an Voorhis and  A. G. Shenstone (Rev. Sci. Instr., 1941, 12, 
257— 261).— T he characteris tic  effects of th e  in e rt gas, and 
of v a ria tio n s in th e  dim ensions of th e  cathode, on th e  min. 
p ressure  a t  w hich th e  Schuler discharge m ay  b e  s ta rte d  and 
m ain tained  have  been exam ined. A. A. E .

Time lags in coincident discharges of Geiger-Müller counters.
M. E . Rose and  W . E . R am sey  (Physical Rev., 1941, [ii], 59, 
616— 617).— An investigation , by  a  special co u n te r a rran g e­
m ent, of th e  abnorm ally  low efficiency of 0 2-filled co u n te rs 
(cf. A., 1936, 919) is reported . R esu lts  su p p o rt q u a n t, con­
siderations th a t  th e  anom aly  is due to  tim e lags, resu lting  
from  electron  cap ture, betw een th e  passage of th e  ray  th ro u g h  
th e  cou n te r and  in itia tio n  of th e  discharge (cf. A., 1939, I, 
594). N. M. B.

High-speed electronic counter. Anon. (J. Sci. Instr., 1941, 
18, 117).—T he counter, which em ploys several gas-filled 
trio d es and th e ir  associated  relays, is claim ed to  co u n t a t  
a n y  speed betw een 0 and  2000  im pulses pe r m in. and  to  
follow- any  v a ria tio n s in  th e  speed of counting . A. A. E.

Ionisation chamber for counting alpha-particles. W. D.
U rry  (Rev. Sci. Instr., 1941, 12, 289— 290).— The cham ber 
is designed to  p e rm it rap id  in te rchange  of sources and to  
reduce exposure to  th e  a tm . to  a  m in. I t  has been used to  
d e term ine  th e  ra te  of em ission of o-particles from  sources 
co n ta in in g  th e  iso topes of U  or Th, and  from  R a  sources.

A. A. E .
Use of the polarograph for analysis of meat-curing brines.

— See B ., 1941, I I I ,  181.
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Apparatus for volumetric gas analysis. M. Shepherd  (J. 
Res. N at. B ur. Stand., 1941, 26, 351— 356).— A p p ara tu s 
prev iously  described (A., 1931, 457) is im proved . O. D. S.

Apparatus for the absorption or gravimetric determination 
oi constituents of a gas mixture. M. Shepherd  and  H . W . 
B ailey  (J . Res. N at. B ur. Stand., 1941, 26, 347— 349).— A 
convenien t form  of abso rp tio n  tra in  is described. O. D. S.

Manometric gas analysis apparatus. M. Shepherd  an d  E . O. 
Sperling (J . Res. N at. B ur. Stand., 1941, 26, 341— 346).—  
A modified fo rm  of th e  V an Slyke a p p ara tu s  w ith  sep ara te  
vessels fo r a b so rp tio n  and  m easurem ent of th e  gas is described.

O. D . S.
Ring method for determination of interfacial tension.

H . H . Z uidem a an d  G. W . W aters  (In d . Eng. Chem. [Anal.], 
1941, 13, 312— 313).— M athem atica l analysis of th e  tab u la te d  
d a ta  of H ark in s and Jo rd a n  (A., 1930, 852) of facto rs used 
fo r surface-tension w ork  gives th e  re la tio n  (F  — o)2 =  
(46/7r2/ i s)[P /(£) —■ d)] -f- C, w here F  =  S jP  — correction  fac­
to r, S  =  in te rfac ia l tension , P  — m ax. pull on ring, D  an d  d 
a re  d of th e  low er an d  u p p e r phases, R  — rad ius of ring, 
a n d  C is a  const, depending  on th e  ra tio  r /R ,  w here r  is th e  
rad ius of th e  w ire of th e  ring, and  a and  b a re  un iversal 
consts. . U se of th is  eq u atio n  in  th e  ring  m ethod  gives resu lts  
in  excellent agreem en t w ith  th o se  ob ta in ed  b y  th e  cap illary  
m ethod. J .  D. R .

Micro-determination of m ol. wt. of dark-coloured organic 
materials. Cryoscopic method. V. A. Aluise (In d . Eng. 
Chem. [Anal.], 1941, 13, 365— 367).— T he difficulty  of observ­
ing  th e  f.p. of d a rk  so lu tions is overcom e by  p lac ing  a  sm all 
glass capsule, w eighted  w ith  a  P b  shot, in  th e  m ol. w t. tube. 
T he a n n u la r space betw een th e  capsule an d  tu b e  w all con­
ta in s  on ly  a  th in  lay er an d  th e  first appearance  of c ry sta ls 
can  easily  be de tected . T he f.p . m ethod  requ ires less tim e 
a n d  m an ipu lation  th a n  th e  m .p. p rocedure an d  resu lts  of 
th e  sam e degree of accu racy  (± 5 % )  are  o b ta ined . J . D . R.

Apparatus for the study of physico-chemical properties of 
solutions and for carrying out reactions in liquefied gases 
under pressure. A. I. S ch a tten ste in  (Acta Physicochim. 
U .R .S .S .,  1940, 13. 604— 616).— A p p ara tu s, in w hich m eta l 
(sta in less steel) and  glass un its  are  com bined, is described.

F . J .  G.
H igh-vacuum gauge. A non. (J. Sci. In slr., 1941, 18, 116). 

—T he "  V a cu s ta t,” hav in g  a  range of 10— 0-01 m m . Hg, 
is  a  sm all, p o rtab le  in s tru m e n t of w hich th e  p rincip le  of 
o peration  is sim ilar to  th a t  of th e  M cLeod gauge. Com pres­
sion  is achieved b y  ro ta tio n  a b o u t th e  cen tre . A. A._ E .

Recording sensitive differential manometer. W . H u rs t 
(Rev. Sci. In slr., 1941, 12, 265— 268).— M otion is tran sm itte d  
from  a  th in  ru b b e r d iaphragm , carry in g  a  sm all A1 p la te , 
th ro u g h  a  glass rod  to  a  glass m irror. T herm al insu lation  is 
im p o rta n t. Use of an  equalising  valve  avoids e rro r due to  
sm all changes in  b a ro m etric  p ressure . P ressure  differences 
< 0  00003 cm. H g  and  > 8 0  cycles p e r sec. m ay  be recorded.

A. A. E .
Low-pressure gauge. C. C. Coffin an d  J .  R . D ingle (Canad. 

J .  R es., 1941, 19, B, 129— 131).— An inexpensive, h eat- 
co n d u ctiv ity , low -pressure m anom eter of average sen sitiv ity  
w hich is based on th e  ra te  of su b lim atio n  of C 0 2 from  a 
m ix tu re  of solid  CO, and  l i t , 0  is described. C. R . H .

[Apparatus for] separation and purification of gases by 
fractional distillation at low temperatures.— See B., 1941, I,
252.

Quantity type rotor for the ultracentrifuge. A. V. M asket 
Rev. Sci. In slr., 1941, 12, 277— 279).— H oles accom m odating  
he plugged L ustero id  te s t- tu b e s  a re  drilled  a t  10° to  th e  ax is 

of th e  d u ra lum in  ro to r. T he seal rem ains v a c .-tig h t under 
3000 lb. p e r  sq. in . a t  57,000 r.p .m . T he ro to r w ould p ro b ab ly  
exp lode a t  ab o u t 72,000 r.p .m . T he in s tru m e n t has been 
applied  to  th e  d ifferential sed im en tatio n  an d  concn. of pro teins.

A. A. E .
Quantitative separation of some dyes. Application of the 

chromatographic method. W . R iem an, 3rd ( / .  Chem. Educ., 
1941, 18, 131— 133).— A p p ara tu s an d  m ethod  for sep ara tin g  
V ictoria-b lue  B, crystal-v io le t, an d  au ram ine  b y  m eans of 
M erck's ign ited  A120 3 are described. ’ L . S. T .

Apparatus for extraction of lipins from liquids and solids.—
See A., 1941, I I I .

X III.—GEO C HEM ISTRY.
Analysis of water of the thermal springs of Vrnjacka Banja.

S. Miholió (B ull. Soc. Chim. Yougoslav., 1939, 10, 163— 196). 
— A naly tical d a ta  are  recorded. R . T.

Mineral water from Surangudi. T. N . M uthusw am i (C ur­
rent Sci., 1941, 10, 172—-173).— T he H „0  con ta ins to ta l  solids 
286, Cl 7, SiO, 164, R 20 3 15, CaO 5, MgO 0-6 p .p .m . Ba, Sr, 
K , Cr, Sn, T i, R b , Mn, P b , an d  Cu were also  de tected  sp ec tro ­
scopically  [P . K . Seshan]. F ea tu re s  of th e  geology of th e  
a rea  a re  n o ted . A. J .  E . W.

Evaporation of salt water in relation to meteorological 
factors. II. Coefficient of slow evaporation of salt pans of 
the Unión Salinera de España. C. Chorower (Anal. F ís. 
Q uím ., 1941, 37, 69— 113).—T h e  v a ria tio n  of th e  coeff. of 
evap o ra tio n  w ith  h u m id ity  is recorded. I t  also decreases 
as th e  d  of th e  saline liqu id  increases. T he coeff. exh ib its  
rap id  decreases du ring  th e  p p tn . of NaCl and  MgSO*.

F . R . G.
Osbornite, meteoritic titanium nitride. F . A. B an n is te r 

(M in . M ag., 1941, 26, 36—44).— O sborn ite  has been found  
on ly  in  th e  B ustee  m eteoritic  stone  (fell in  In d ia  in  1852) as 
m inu te  reg u la r o c tah ed ra  w ith  golden-yellow  colour an d  
m etallic  lu stre , em bedded in  o ldham ite  (CaS). I t  was 
described b y  Story-M askelyne in  1870 as an  oxysulphide of 
Ca an d  T i (or Zr). T he X -ray  p a tte rn s  give a  cubic cell of 
edge a 4-235 A. w ith  th e  ro ck -salt ty p e  of s tru c tu re , iden tical 
w ith  th a t  (a 4-23 A.) of T iN . A c ry s ta l heated  in  a ir  a t  350° 
(well below  th e  m.p.) lo st its  sh a rp  edges an d  developed 
p o lycryst. surfaces, th en  consisting  of a  pseudom orph  of 
ru tile  in  regu lar o rien ta tio n . T he presence of T i was also 
confirm ed b y  qual. te s ts , b u t  n o t of Ca. TiC  has th e  sam e 
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