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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

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

DECEMBER, 1943.

I.— SUB-ATOMICS.
Continuum in the 1849 a . region in the afterglow spectrum of 

mercury. A. W attenberg  and  H . W . W ebb (Physical Rev., 1943, 
[ii], 64, 39— 40).— A continuum  reported  b y  G arth  (cf. A., 1941, I, 
437) is confirmed, and  a  m icrophotom eter record, w ith  and  w ithou t 
O, absorp tion  bands, is given. N . M. B.

Determination of absolute intensities of spectral lines. G. S.
K v a ter ( / .  Physics, U .S .S .R ., 1942, 6, 210— 217).— The discrepancy 
betw een th e  au th o r 's  resu lts  (J. E xp . Theor. P hys., 1941, 11, 402) 
for abs. in ten sity  of T1 lines a t  3776 and  5350 a .  by  th e  anom alous 
dispersion m ethod  and  those of K uhn  an d  M üller by  absorption  
and m agnetic  ro ta tio n  m ethods is discussed. R ecalculation  of 
M üller’s resu lts shows th a t  th e  d iscrepancy resides in  v .p . vals. for 
Tl. T he absorp tion  m ethod  affords a n  accu rate  m easure of v .p .

L . J . J .
New crystals to be used in chemical X-ray spectrography. G.

Aminofl (A rkiv K em i, M in ., Geol., 1943, 16, B, No. 10, 5 p p .).—  
In ten s ity  an d  dispersion of th e  K a 1 rad ia tio n  of Ag, Mo, Cu, Fe, Cr, 
a n d  Sc, reflected from  th e  scalenohedron 2131 of calcite and  th e  110 
face of b a ry ta  (D ana’s no tation), have  been determ ined, and  th e  
vals. com pared w ith  those of o ther c rystals used  in  X -ray  spectro
graphy . W . R . A.

Origin of the M l 1 and Af£2 X-ray satellite groups. F. R . H irsh , jun. 
(Physical Rev., 1943, [ii], 64. 39; cf. M unier, A., 1940, I, 424).—  
The satellites are ascribed to  in itia l M N  ionisation involving the  
rad ia tion less tran s itio n  M m  ->  M y. N . M. B.

Thermo-electromotive force. K . F . H erzfeld (Physical Rev., 1943, 
[ii], 64, 37— 38).—M athem atical. A sim ple k inetic  in te rp reta tion , 
applicable in  q u an tu m  an d  classical theory , is given. The usual 
expression can be transfo rm ed  to  agree w ith  th is  result.

N. M. B.
Spatial asymmetry of Cerenkov radiation as a function of electron 

energy. H. O. W yckoff an d  J . E . H enderson (Physical Rev., 1943,
[ii], 64, 1— 6).— A study , as a  function of bom barding particle  energy, 
of th e  C erenkov rad ia tio n  em itted  w hen high-speed electrons t r a v 
erse tran sp a re n t m edia  shows th a t  th e  d irection  of em ission of th e  
rad ia tio n  for m ica over th e  range 240— 815 kv. is given b y  th e  
F ran k -T am m  re la tion  (cf. A., 1937, I , 220) cos 9 =  l/ß n , w here 6 
is th e  angle of progression of th e  rad ia tio n  w ith  th e  electron  beam  
and  n  is th e  re frac tive  index  of th e  m ica ta rg e t. I n  th is  range ß 
[ =  (velocity of electrons in  medium ) /c] changes m arkedly, providing 
a  significant te s t  of th e  re la tion  as a  function  of bom bard ing  particle  
energy. N . M. B.

Positive column of a helium discharge. N. A. K arelina  (J. Physics, 
U .S .S .R ., 1942, 6 , 218— 223).— The dependence of p o ten tia l gradient, 
electron tem p. (Te), and  electron  concn. on th e  rad ius an d  gas 
pressure (p) of th e  positive  colum n in  a  H e discharge has been 
investigated  for p  =  10-2— 1 mm. and  discharge cu rren t 300 m a. in  a 
tube  32 m m. in  d iam eter. T he resu lts  agree w ith  calculations for 
low-pressure p lasm a b y  K larfe ld ’s m ethod  (ibid., 1941, 5, 155). 
A t p =  0-007 m m. th e  val. of Te is 188,000° k .  L .  J . J .

Chemical elements and natural atomic types according to the position 
of isotope and nuclear research (addendum to report on work from 
the end of 1939 to the end of 1940). O. H ah n  (Ber., 1941, 74, [A], 
24, 27 ; cf. A., 1940, I, 185).— Few  changes are n o ted  since th e  p re 
vious rep o rt. F rom  th e  re la tiv e  abundance of Mo isotopes th e  
a t. w t. is given as 95-92±0-01 (form erly 95-90). T he dev ia tion  
from  th e  val. (95-95) in  th e  In te rn a tio n a l a t. w t. tab le  is therefore  <  
before. J . W a.

Electron mass in relation to energy of formation of the atoms : 
calculation of isotopic and atomic weights. H . D. K. Drew (Chem. 
and In d .,  1943, 390— 393).— I t  is suggested th a t  there  is a num erical 
connexion betw een th e  m ass of th e  electron, m, and  th a t  of th e  
p ro ton , M p, and  th e  neu tron , M y ,  and  th e  m ass of *gO. T he isotopic 
w t. I w — A M y  — k, w here A  =  m ass no. I t  is found th a t  aA  -f- 
b =  k (a =  const., and  b =  a  d riftin g  const, com m on to  tw o  or 
m ore a to m s in  som e of its  vals. b u t in  o th er cases app ly ing  to  one 
a to m  only), a =  18/n, so th a t  if every- te rm  is expressed in  electron 
masses, 18.4 +  b =  k. H ence, w hen free partic les coalesce to  form  
a tom s, a  sum  of energy =  f 8 A m  is w ithdraw n. I t  is d ivided in to  tw o

pa rts , k d isappearing in  so fa r as i t  is n o t rep resen ted  as m ass in  th e  
a tom , and  b appearing  as m ass, b is alw ays negative. k /Z  (Z  =  th e  
no. of p ro tons or p lan e ta ry  electrons in  th e  a tom ) is  in teg ral an d  is 
th e  m ass-contraction  d is trib u tio n  index, Y, for a  given a tom . The 
in teg ral rela tionsh ip  of Z  an d  Y  enables b o th  k a n d  b to  be  calc, if 
I w is known w ith  sufficient accuracy, since k — Z Y  a n d  b =  Z Y  — 18A. 
W hen Y can be calc, from  experim entally  determ ined  I w, th e  tru e  
val. of Iw  can  be ob tained  from  I w =  A M y  — Z Y .  H ence th e  a t. 
w t. can  be calc, if th e  Y  nos. of all th e  isotopes a re  know n. T he 
vals. th u s  o b ta ined  agree well w ith  experim ental vals. T he electron  
m ass is th u s  an  in teg ral m easure of th e  energy changes occurring 
in  th e  fo rm ation  of th e  a tom . k jA  is a  convenien t a lte rn a tiv e  to  
A sto n ’s pack ing  fraction , since i t  does n o t v a ry  in  sign, an d  com pares 
th e  con traction  of th e  a tom s as a  whole, an d  n o t w ith  respec t to  
ieO. T he in te rp re ta tio n  of k and  b is discussed. B o th  th e  nucleus 
an d  th e  p lan e ta ry  system  of an  elem ent can  be  regarded  as form ed 
b y  th e  fusion of tw o ligh ter atom s, o r of tw o a to m s of a  single lig h te r 
elem ent. A. J . M.

Nuclear chemistry. R. Fleischm ann (Z. Elektrochem., 1941, 47,
8— 16).— A review  in  which th e  ty p es of nuc lear reac tion , an d  th e  
particles w hich can  b ring  th em  ab o u t, are  discussed. A rtificial 
rad io ac tiv ity  and  nuclear isom erism  are also d ea lt w ith . Law s 
governing nuclear reactions, and  th e  app lications of nuclear chem istry , 
are outlined. A. J . M.

Electrons in equilibrium with the penetrating component of cosmic 
rays in lead at 10,000 feet and at sea level. W. E . H azen  (Physical 
Rev., 1943, [ii], 64, 7— 10).—M easurem ents w ith  W ilson cloud 
cham bers con tain ing  P b  p la tes  show th a t  th e  no. of electrons (N) 
in  equilibrium  is 7-4 ¿ 0 -2 %  a t  10,000 ft. an d  6 -8 ± 0 -6 %  a t  sea level. 
Com parison w ith  calc. vals. of N  shows th a t  if th e  loss of low- 
energy electrons as a  re su lt of sca tte rin g  in  th e  P b  is tak e n  in to  account, 
th e  calc. vals. a re  only  s ligh tly  >  th e  experim en tal vals. I f  th e  
calc. vals. are assum ed correct, th e  m easurem ents p rov ide ad d itio n a l 
evidence th a t  p ro tons co n stitu te  only a  sm all frac tio n  o f th e  cosmic- 
ra y  partic les in  th e  lower a tm . N. M. B.

Space distribution of particles in “  Auger showers.”  D. V. Skobelt- 
zin (Compt. rend. Acad. Sci. U .R .S .S .,  1942, 37, 14— 19).— A uger’s 
coincidence d a ta  (A., 1939, I , 400) a re  show n to  be in  ag reem en t 
w ith  calculations based on E u le r’s space d is trib u tio n  equation , 
pr =  p0e~rllt, re la tin g  th e  no. of particles (p) passing  th ro u g h  u n it  
cross-section w ith  th e  d istance  (r) from  cen tre  of show er an d  th e  
** ha lf-rad ius "  (R) of th e  shower. L. J .  J .

Excited states of elementary particles. V. L . G inzburg  (Compt. 
rend. Acad. Sci. U .R .S .S ., 1942, 37, 9— 13).— Two typ es of d ifficulty  
in  re la tiv istic  q u an tu m  p artic le  th eo ry  are discussed : (a) difficulties 
arising from  th e  infinite  p ro p er energy of elem entary- p a rtic le s ; 
(6) difficulties arising from  n o t tak in g  in to  acco u n t th e  effect of th e  
p roper field of th e  p a rtic le  on  its  sca tte rin g  properties . If  th e  p roper 
field of th e  m agnetic  m om ent is tak e n  in to  account, excited  spin 
sta te s  of th e  partic le  m u st be postu la ted , and  th e  w ave equation  
m u st con ta in  an  em pirical const. L . J .  J .

Electron configuration as the basis of the periodic table. W . F .
L uder (J. Chem. Educ., 1943, 20, 21— 26).-^ C h a rts  based on  e lectron 
configuration  of th e  elem ents a re  reproduced  an d  discussed. T he 
a t. s tru c tu re  c h a r t  recom m ended should rep lace  a rrangem en ts of 
th e  elem ents based on M endeleeff’s classification. L. S. T.

Approximate equations of transfer of radiation in a scattering and 
absorbing medium. E . S. K uznetzov  (Compt. rend. Acad Sci 
U .R .S .S ., 1942, 37, 209— 214).— M athem atica l. W . R .'A . ‘

II.— MOLECULAR STRUCTURE.
Intensity theories in hand spectra. I. H utchisson’s theory n  

Langstroth’s theory. N. R. T aw de and  V. S. P a ta n k a r  (Proc. P hysical
f n ' i  194n' 55, 396T710v ’ 4P3—409)‘—I- In teg ra te d  in te n sity  vals. (I) for all m easurable bands of th e  second positive  system  of N 
excited  b y  a n  induction  coil (w ithou t sp ark -gap  or condenser)’ 
w:ei;e dete rm ined  by  photographic  p h o to m e try . T ran sitio n  n rob- 
abilities for bands in  em ission are calc, from  know n mol. consts 
w ith  th e  help of H u tch isso n ’s form ula. O bserved f /v 4 vals. for
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ban d s of d iS e ren t «"-progressions do n o t agree sa tisfactorily  w ith  
calc, emission probabilities, b u t  agreem ent is im proved by  in te r
changing th e  v ib rational q u an tu m  num bers. E xp lanations are 
discussed.

II .  Vais, of I  were determ ined, as above, for 24 bands, com pared 
w ith  only 3 estim a ted  b y  L angstro th . F rom  calc. P 2v 'v"  vals. 
an d  ex c ita tio n  p robabilities P 2v°v' th e  "co m p le te  in te n sitie s”  
P 2vv' x  P 2v 'v"  a re  calc., as suggested by  L angstro th . Observed 
I / v i vals. for d ifferent bands of th e  system  do n o t show satisfactory  
agreem ent w ith  calc, "co m p le te  in tensities,”  b u t  agreem ent is im 
proved  if, in  th e  calculation of th e  com plete in ten sity  for th e  (x, y) 
band , th e  em ission p ro bab ility  P 2v 'v"  calc, for th e  (x , y) b and  is 
used. R easons for discrepancies are given an d  discussed.

N. M. B.
Intensity anomalies and perturbations in the CN bands. A. T.

W ager (Physical Rev., 1943, [ii], 64, 18— 31).— T he ro ta tio n a l 
stru c tu res of th e  (0, 0) v io let and  (9, 4) red CN bands, developed by 
CHC13 in active  N, were m easured on p lates in  th e  first and  second 
orders of a  30-ft. grating. D a ta  for ro ta tio n a l consts., A-doubling, 
sp in  doubling, p e rtu rba tions, and  shifts are given. The vals. of th e  
p e rtu rb a tio n  m atrix  elem ents are obtained for th e  various levels. 
Anom alies of R  b ranch  lines in  th e  (0, 0) band  are  noted. The 
m echanism  of enhancem ents of th e  m ain  an d  e x tra  lines of th is  
b and  is discussed. Collisions involving in te rs ta te  tran sfer (HI ->  a2E) 
occur, or are enhanced, a t  each p e rtu rb ed  lev e l; rap id  red istribu tion  
of mols. am ong ro ta tio n a l levels by  collisions m ust also occur. 
W here spin doublets are resolvable in  th e  v io let band , ro ta tio n a l 
red is trib u tio n  occurs w ithou t change of spin direction.

N. M. B.
Continuous emission bands in the spectrum of carbon tetrachloride.

R . K . A sundi, N. L. Singh, and  J. P. M ishra (Current Sci., 1943, 12, 
204— 205).— B ands in  th e  range 4620— 2450 a ., excep t those  a t  4620 
and  3340 a ., are iden tica l'w ith  those ob tained  in  a  discharge th rough  
Cl2, and  are p ro bab ly  due to  Cl2 or Cl2+. T he strong  4620 a. b and  is 
a ttr ib u te d  to  a tran s itio n  in  th e  CC14 mol. from  th e  ground level 
of CC1 to  th e  repulsive curve of CC12, and  th e  w eak b and  a t  3340 a . 
to  th e  tran s itio n  from  th e  sam e in itia l level to  th e  repulsive curve 
of CCI3 , in  com plete analogy to  th e  continuous spec tra  in  SnCl4.

N. M. B.
Configuration of Aay-butadiene. R. S. R asm ussen, D. D. TunniclifI, 

an d  R. R. B ra tta in  (J. Chem. Physics, 1943, 11, 432— 433).—-Ultra- 
v io le t absorp tion  b y  (CH2!CH)2 v apour a t  2200— 2400 a . increases 
m arked ly  w ith  tem p, in  th e  range 10— 40°, p robab ly  owing to  rapid ly- 
changing cis-trans equilibrium . Of 10 in fra-red  bands a t  520—  
1500 cm.-1 m easured, 6 frequencies coincide w ith  B radacs and  
K ahovec’s R am an  frequencies (A., 1943, I, 31) m easured a t  low 
tem p., ind ica ting  predom inance of th e  cts-form  a t  low tem p. Hence 
th e  cis- is th e  form  of lower energy. L. J . J .

Ultra-violet absorption spectrum of formic acid. B. Sugarm an 
(Proc. Physical Soc., 1943, 55, 429— 430).—D a ta  a re  reported  for 
b ands photographed  in th e  range 2260— 2600 a ., and  an  expression 
for 1/A is found. N. M. B.

Absorption spectra of substituted nitrosobenzenes. Resonance 
effect of substituents. Y. Tsuzuki, T. U em ura, and  N. H irasaw a 
(Ber., 1941, 74, [B], 616— 621; cf. A ., 1942, I, 39).— A bsorption  
m easurem ents a re  recorded for 0-, m-, and  £-C 6H 4Me,NO and  for 
/>-CeH 4X-NO (X  =  Cl, Br, I). I n  every case th e  absorp tion  m ax. 
of PhN O  is d isplaced tow ards g reater A A, th e  effect being in  th e  
o rder p -  >  0- >  m -Me, I >  B r >  Cl. Considered in  conjunction  
w ith  published d a ta  th e  resu lts ind ica te  th a t  parallelism  exists 
betw een th e  o/>-directing a c tiv ity  of su b stitu en ts  an d  th e ir  effect on 
lig h t absorption . F . L. U.

Mesomeric anions containing nitro-groups. G. K ortiim  (Ber., 
1941, 74, [B], 409— 416).—-The displacem ent in  th e  absorp tion  m ax. 
tow ards th e  red of 0-, m-, and  £ -N 0 2-C6H 4'0 ~  (in H 20  or dioxan) 
ind icates th a t  each ion  exists in  a  lim iting  quinonoid form  (which is 
n o t dependen t on h y dra tion ). F o r s-C ,H j(N O ,)s (I), th e  ‘‘ quinon
oid ”  anion is und o u b ted ly  h y dra ted . T hus (I) and  N H 3 in dioxan 
show no colour change u n til H 20  is added. H . B.

Absorption of light by organic molecules and ions according to 
quantum mechanics. T. F o rs te r (Z. Elektrochem., 1941, 47, 52—  
54).— T he app lication  of q u an tu m  m echanics to  ligh t absorp tion  
b y  org. mols. is considered, w ith  special reference to  th e  polyenes 
a n d  (CPh3)+, and  its  m ono-, di-, and  tri-su b stitu tio n  derivatives. 
A theore tical su b s titu tio n  rule is deduced s ta tin g  th a t  th e  absorp tion  
range of an  u n su b s titu ted  ion breaks in to  tw o regions, one of shorte r and  
th e  o ther of longer A, w hen th e  first auxochrom ic group is su b stitu ted . 
W hen th e  second auxochrom ic group is su b s titu ted  b o th  regions are 
sh ifted  to  longer AA, a n d  w hen th e  th ird  is substitu ted , th e  tw o 
regions m erge in to  one of in te rm ed iate  A. T his is verified by  
experim ent. A. J . M.

Ultra-violet absorption of some resins of the formaldehyde-phenol 
type. E . M ayer-P itsch and  H . Troger (Z. Elektrochem., 1941, 47,
60— 65).—The dialcohol, 4-cyc/ohexyl-2 : 6-di(hydroxym ethyl)-
phenol (I), loses H aO on heating , •CHyO-CHy bridges linking th e

mols. F u rth e r heating  m ay resu lt in  loss of C H 20 ,  and  form ation  
of a  -CHyO- bridge to  th e  1-position. (I) m ay  also give 2 . 6- 
d iformyl-4-cyeZohexylphenol (II). The form ation  of these  com pounds 
was followed by  determ ination  of u ltra -v io le t ab so rp tion  spectra. 
W hen th e  resin from  (I) was strongly  heated , (II) w as found in  the 
sublim ate. W hen th e  resin itself w as dissolved in  qyc/ohexane, 
u ltra -v io le t absorption  ind icated  th e  presence of (II). A. J . M.

Physico-chemical properties of chromophoric groups. Complete 
analysis of absorption spectra. III. E. H erte l (Z. Elektrochem., 
1941, 47, 28— 34).— The question w hether chrom ophoric properties 
a re  associated w ith  single a tom s of a  group, or w ith  th e  whole group, 
is discussed. In  some cases th e  effect of a  group can n o t be analysed 
to  th a t  of th e  com ponent atom s. T he connexion betw een th e  position 
of th e  long-A absorp tion  range an d  th e  po larity  of th e  chromophoric 
group is considered. N o sim ple re la tionsh ip  connects po larity  and 
absorption . In  th e  case of cinnam ylidene derivatives, the  absorp
tion  is largely independent of su b stitu en ts, a lthough  these alter 
considerably  th e  d istrib u tio n  of charges w ith in  th e  mol., b u t this 
is n o t alw ays th e  case. T he tran s itio n  of a n  a to m  in to  th e  ionic 
s ta te  a lte rs th e  p roperties of chrom ophoric groups only in degree 
(i.e., i t  causes d isp lacem ent or intensification). Phenolic O, N in 
N H P h 2 derivatives, and  C in  C H P h3 derivatives a re  n o t chromo
phoric. A. J . M.

Assignment of absorption bands in conjugated systems of chromo- 
phores. G. K ortüm  (Z. Elektrochem., 1941, 47, 55— 59).—Two classes 
of absorp tion  bands m ay be distinguished, those due to  individual 
double bonds (“ localised "), which are com paratively  weak, and 
th e  m ore in tense, fundam en ta l bands, due to  conjugation  of localised 
double bonds, which can n o t be ascribed to  an y  p a rticu la r double 
bond. A lthough conjugation  m ay  ex ist, th e  absorp tion  due to 
ind iv idual chrom ophores m ay  often  s till be recognised. This is 
due to  th e  fac t th a t  certa in  electrom eric lim iting  struc tu res p a rti
c ipate  largely or exclusively in  th e  s ta tio n a ry  s ta te s  of the  mol. 
Localised bands d isappear when such partic ip a tio n  does n o t occur. 
T he system atic  change in  th e  ab so rp tion  of th e  anion of nitronic
acids by  th e  in tro d u c tio n  of various groups is explained on this
view. A. J . M.

Conjugation of chromophores and constitution of organic com
pounds. M. Pestem er (Z. Elektrochem., 1941, 47, 20—28).— The 
possib ility  of using u ltra -v io le t absorp tion  spectra to  determ ine 
th e  co n stitu tio n  of org. mols. is discussed. Groups of conjugated 
chrom ophores can read ily  be  recognised in a  mol. when lim ited by  
C H 2 groups. T he position  of chrom ophores w ith  respect to  each 
o ther, and  of su b stitu en ts , gives rise to  characteristic  differences in 
th e  u ltra -v io le t absorp tion  spectrum . Exam ples draw n from  c is- 
trans isom erism , tau tom erism , chain-conjugation of chromophores, 
th e  n a tu re  of condensed rings in  hydrogenated and dehydrogenated 
isocyclic hydrocarbons, an d  th e  detection  of definite N H 2-acids in 
p ro te ins are given. A. J . M.

Effect of acidifying substituents on chromophoric systems. B.
E is te rt (Z. Elektrochem., 1941, 47, 35—40).—The effect of groups 
such as N 0 2, S 0 2R , COR, and  CN, when su b s titu ted  in  CH4 and 
m ore com plex com pounds, on  chrom ophoric groups is reviewed, the 
acidic p roperties of th e  re su lta n t mol. an d  th e  possibility  of meso
m erism  being pa rticu la rly  considered. T here is no sim ple re la tion
ship betw een th e  position  of th e  abso rp tion  bands of th e  anion and 
th e  acid-producing effect of th e  su b stitu en t. The S 0 2R  group 
affects absorp tion  by  its  inductive  effect, w hilst the  o ther groups 
exert also a secondary  electrom eric effect on th e  s tab ility  and 
s tru c tu re  of th e  anion. Thus, C H Ph(C 6H 4-N 0 2+>)2 (I) (colourless) 
gives in tensely  violet-coloured sa lts  w ith  N aO H , b u t colourless 
C H Ph(C 6H 4-S 0 2Me-^>)2 rem ains colourless in  N aO H . In  th e  latter, 
th e  inductive  effect of th e  S 0 2Me on th e  m ethane-C  is sm all, as such 
effects are short-ranged. M esomerism is th u s  very  sm all, whereas 
in  (I) m esom erism  can occur, and  (I) is coloured. T he in troduction  
of acidifying groups in to  cation-halochrom ic system s is also con
sidered. H ere th e  effect is essen tia lly  inductive, and  COR and  S 0 2R 
produce sim ilar effects. A. J . M.

Acidity constants, resonance energies, and light absorption of 
simple dyes. G. Schw arzenbach (Z. Elektrochem., 1941, 47, 40— 
52).— I t  is possible to  s tu d y  th q  colour changes of substances w ith 
p H  from  —10 to  + 1 7  b y  using solvents o th e r th a n  H 20 .  In  
passing th rough  th is  range of pH , there  is usually  a  periodic change 
of colour. In  th e  case of dyes w ith  tw o auxochrom ic groups, a 
bathochrom ic change of colour alw ays follows a  hypsochrom ic one, 
and  vice versa. The larger is th e  no. of auxochrom ic groups, the 
more com plicated is th e  periodicity . A new th eo ry  of colour 
in org. com pounds covers these and  o th er p roperties of dyes. The 
position  of th e  long-A absorp tion  band  is decided by  th e  sym m etry  
of th e  coloured particle , which affects th e  resonance energies of the  
various lim iting  s truc tu res. I t  is also affected by  th e  leng th  of the  
resonance chain  betw een th e  auxochrom ic groups, and  by  sp. 
effects due to  th e  co n stitu tion  and  n a tu re  of th ese 'g ro u p s . Thé 
resonance energies of th e  m ajo rity  of coloured p a rtic les can  be 
estim ated  from  acid ity  consts.
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Light absorption and energy propagation by loose complexes in 
organic dyes. G. Scheibe (Z . Elektrochem., 1941, 47, 73— 80).— 
Previous w ork on t/i-i-socyanine d iethochloride (I) in  aq. solution 
is review ed (cf. A., 1937, I, 165, 494; 1938, I, 117, 434; 1939, I, 
452). As concn. is increased, a  new absorp tion  b and  appears a t  a 
definite concn. I t  is v ery  narrow , and  of longer A th a n  th e  bands 
norm ally  given b y  (I), and  is accom panied by resonance fluorescence. 
W hen d ilu ted  or w arm ed th e  so lu tion  loses th is  absorp tion . Sim ilar 
phenom ena are show n by  m ix tu res of these  dyes w ith  others. The 
new narrow  b and  appearing  in  th is  case is n o t characteris tic  of e ither 
com ponent b u t is in te rm ed iate  in  A, and  m ust ind icate  th e  fo rm ation  
of a new absorp tion  com plex. Several series of com pounds re la ted  
to  (I) have been p repared , and  th e ir  absorptions determ ined. R e
placem ent of Me b y  E t  on th e  N  of sim ple i/r-isocyanines produces 
very  little  sh ift of th e  principal absorp tion  band, b u t w ith  th e  3-Me 
derivative  of (I), rep lacem ent of NMe by  X E t in  th e  su b s titu ted  
quinoline ring  causes considerable disp lacem ent tow ards th e  red. 
A sim ilar replacem ent in th e  u n su b stitu ted  quinoline ring, however, 
has very  little  effect. T h is is due to  steric  hindrance. These and 
effects of a  sim ilar k ind  observed w ith  re la ted  dyes are considered in 
connexion w ith  th e  po larisa tion  of ligh t reflected from  and  absorbed 
by th e  mols. A. J .  M.

Polarisation oi adsorbed substances. IV. Colour change and 
catalytic effect as a consequence of polarisation due to absorption of 
surface-active substances. E. W eitz [w ith F. Schm idt and  J . Singer] 
(Z. Elektrochem., 1941, 47, 65— 73).—L argely  a  sum m ary, w ith  
experim ental d a ta , of w ork  previously  described (cf. A., 1940, I, 
109, 158, 319), showing th a t  po larisa tion  of a  colourless mol. a t  the  
surface of a  solid adso rben t m ay  cause i t  to  become coloured. 
W hen th e  adsorbate  is eluted, th e  colour d isappears. C ertain  coloured 
com pounds, w hich are feebly ionised, becom e colourless when 
adsorbed. M any exam ples are given. A. J . M.

Fluorescence and phosphorescence of crystal phosphors. A.
Schleede (Angew. Chem., 1940, 53, 378— 383).— A review  dealing 
w ith  th e  s tru c tu re  of c ry sta l phosphors and  th e  m echanism  of 
phosphorescence, w ith  special reference to  ZnS phosphors.

A. J . M.
Chemical and physical properties of luminescent materials. J . W .

S trange (Proc. Physical Soc., 1943, 55, 364—-371).— A lecture survey  
of developm ent, application , and  theory . N . M. B.

Light emission of solid insulators. F. Möglich (Angew. Chem., 
1940, 53, 405— 409).— A theoretical explanation , based on the  
q u a n tu m  theory , of th e  em ission of lig h t from  h o t insu lating  m aterial, 
e.g., q u a rtz  or th o ria , is offered. A. R . P.

Infra-red and Raman spectra of polyatomic molecules. X V m . 
Trideuteronitromethane. XX. cyc/oButane. T. P . W ilson ( / .  
Chem. Physics, 1943, 11, 361— 368, 369— 378).— X V III . T he in fra 
red  (3— 25 fi.) and  R am an  spectra  of CD3-X 0 2 have been in v e s tig a te d ; 
com bined w ith  th e  d a ta  of W ells and  W ilson (A., 1941, I, 2411 on 
M eN 02, th e y  lead to  th e  assignm ent of all th e  fund am en ta l vv, 
excep t th e  C -N  bond torsion . A p o ten tia l func tion  has been 
derived b y  a  norm al co-ordinate trea tm en t.

X X . R am an  and  in fra-red  (2—25 ft.) sp ec tra  of cyc/obutane have 
been determ ined, and  a  te n ta tiv e  assignm ent of fund am en ta l w  
has been m ade. A“-B utene has been recognised as a p ro d u c t of 
liquid-phase photolysis of cyc/opentanone. W . R . A.

Detection of carbonyl groups in aldols by means of Raman spectra.
— See A., 1943, I I ,  319.

Structure of the Rayleigh line and the viscosity of liquids. E .
Gross and  A. S irom iatn ikov  (Compt. rend. Acad. Sei. U .R .S .S .,  1941, 
31, 219— 221).— M easurem ents of th e  spec tra  of sca tte rin g  of p- 
cresol (I) and  of P hO H  a t  room  tem p, and  a t  140° for (I) and  74° 
for PhO H  confirm  th e  view, derived from  theo re tica l considerations, 
th a t  in  viscous liquids th e  in te n s ity  of th e  depolarised undisplaced 
com ponent of th e  R ayleigh  line is connected  w ith  th e  depolarised 
background observed near th e  com ponents of th e  tr ip le t. On 
heating  (I) o r P h O H  q decreases m ark ed ly ; th e  undisplaced line 
decreases in  in ten sity , and  a s trong  depolarised con tinuous back
ground appears in  i ts  neighbourhood. L. S. T.

Photo-conductivity of lead chromate. J . E . G oldm an and  A. W . 
Law son (Physical R ev., 1943, [ii], 64, 11— 18).— The conductiv ity  
referred  to  u n it  in te n s ity  of th e  inciden t ra d ia tio n  is a  m ax. in  th e  
blue, corresponding w ith  a  val. of 5 x  10-3 am p. p er w. a t  sa tu ra tio n . 
T here  a re  subsid iary  m ax. in  th e  red and  near u ltra -v io le t. R esu lts 
conflict w ith  those  of previous investigations. D a ta  on th e  spec tra l 
sca tte rin g  of P b C r0 4 are p resen ted . T he dependence of p h o to 
co n d u ctiv ity  on tim e, electric  field, an d  previous h is to ry  of th e  
specim en is illu stra ted . On th e  basis of u n it q u an tu m  efficiency, 
th e  m ean  d isp lacem ent d istance  of photo-electrons in  PbC rO , is 
3 X 10_s cm . V arious exp lanations of th e  observed behav iour are 
discussed. X . M. B.

Electrical properties of polyvinyl acetate. T. W . D ak in  (Trans. 
Electrochem. Soc., 1943, 83, P reprint 27, 309— 317).—e an d  loss 
fac to rs  were de term ined  for five sam ples of po lyvinyl ace ta te  of

different mol. w t. and  a t  d ifferent frequencies. In  general, th e  loss 
facto r-freq u en cy  curves were d isplaced uniform ly to  h igher fre
quencies w ith  decreasing mol. w t., a p a r t  from  one exception. The 
m ate ria l p ro b ab ly  has a t  least th ree  regions of e dispersion  in th e  
frequency spec trum  : th e  largest occurs a t  low frequencies and  will 
occur in  th e  audio-frequency range when th e  polym er s ta r ts  to  
soften ; th e  second is a t  room  tem p, a t  a few m egacycles frequency ; 
and  th e  th ird , w hich has n o t been detected , is an tic ip a ted  a t  an  
ex trem ely  h igh  frequency a t  25°. T he observations are discussed in  
re la tio n  to  mol. s tru c tu re  and  therm odynam ic  considerations.

C. E . H .
Effect of pressure on the dielectric constants of liquids. B. B.

Owen and  S. R . B rinkley, ju n . (Physical Rev., 1943, [ii], 64, 32—  
36).— A n em pirical eq uation  con ta in ing  tw o param ete rs  A  and  B  
expresses th e  iso therm al v a ria tio n  of e of liqu ids w ith  pressure. 
Com parisons w ith  experim en tal d a ta  are tab u la te d  for 21 liquids. 
The eq uation  is analogous to  th e  T a it  equ atio n  for th e  v a ria tio n  of 
liquid  d w ith  p ressure ; B  is com m on to  b o th  an d  can  be ob tained  
from  c or d. É lim ination  of B  betw een th e  tw o equations gives a 
linear relationship, betw een th e  reciprocals of '€  and  d, and  th is  
re la tionsh ip  can  be derived  from  T am m an n ’s h y p o thesis an d  
e lectrosta tic  th eo ry . N . M. B.

Theory of insulators. P. B oning (Kolloid-Z., 1940, 92, 136—  
141).—-A th eo ry  of insu lato rs, based  on th e  assum ption  th a t  all 
in su la to rs are solid dispersions, is proposed. In  liqu id  dispersions, 
th e  particles a re  charged, and  are  surrounded  w ith  ions of opposite  
charge. If  H .O  is rem oved from  such a  d isperse system , th e  colloidal 
partic les re ta in  th e ir  charges, and  th e  ions rem ain  in  th e  pores of 
th e  m ateria l as adsorbed ions. O ver these  is  a  lay e r of less firm ly 
held ions, w ith  an  equal and  opposite  charge. T he fac t th a t  such  
a  system  of charges exists, e.g., in  c lay  p artic les, is show n b y  eiectro- 
endosm osis. All substances w hich can  be used as d iaphragm s in 
electro-endosm osis are colloidal, an d  usually  con ta in , in  ad d itio n  to  
th e  adsorbed ions an d  th e  ions of opposite  charge, a  c e rta in  no. of 
o rd inary  dissociated ions. If  such a  substance  is su b jected  to  an  
electric field, a  cu rren t flows th ro u g h  th e  pores and  channels, being  
carried  by  th e  dissociated ions. W hen  th e  field s tre n g th  reaches a  
c erta in  m in. val. th e  u pper ions m ove ; th e  adsorbed ions a re  th u s  
freed and, a t  a  certa in  field s tren g th , begin  to  m ove. T h is  th eo ry  
accounts for th e  p o ten tia l d is trib u tio n  and  space charge in  d ielectrics, 
dielectric  breakdow n, back  p o ten tia l and  anom alous cu rren ts , 
capacity  changes, and  d ielectric loss, b e tte r  th a n  th e  ab so rp tio n  or 
dipole theories. A. J .  M.

Dielectric behaviour of nitrogenous heterocyclic compounds in 
aqueous solution. W . H ückel and  W . Jah n en tz  (Ber., 1941, 74, 
[B\, 652— 656).— D ielectric consts. (e) of aq. so lu tions of glyoxaline
(I), 4-m ethylglyoxaline (II), pyridazone (III), pyrazole, an d  1 : 2 : 4 -  
triazo le  have  been m easured, also th e ir  dipole m om ents (p) in  C 6H 6 
a n d /o r d ioxan solu tion . T he dielectric  increm en t (de/dc) is zero 
for (I) and  negative  for all th e  o th e r substances exam ined. Con
siderations advanced  by  D evoto  (A., 1932, 794) are app lied  to  th e  
calcula tion  of p, and  th e  calc. vais, agree ■with those  observed  only  
for th e  com pounds (I), (II), and  (III), w hich are  believed on in d e
pen d en t evidence to  form  zw itterions ; th e  fa ilure  of these  substances 
to  increase th e  e of H 20  is a ttr ib u te d  to  th e  p ro x im ity  of th e ir  
ionising groups. D a ta  are recorded for th e  m ol. re frac tio n  an d  a  of
(III). F. L. U.

Magneto-optical rotation of hydrogen peroxide. P . A. G iguère 
and  H . Feeny  (Canad. J . Res., 1943, 21, A, 69— 73).— T he V erd e t 
consts. for H 20 2 a t  10°, o b ta ined  b y  ex trap o la tio n  of d a ta  for th e  
m agnetic  ro ta to ry  pow er of aq. so lu tions of H 20 2, a re  0-01148, 
0-01190, 0-01352, and  0-02265 m in. pe r gauss-cm . a t  AA 5893, 5780, 
5461, and  4359 a . ,  respectively . C. R . H .

Kerr electro-optical effect in solutions of p-azoxyanisole. N .
Tolstoi and  V. T zvetkov  (Compt. rend. Acad. Sci. U .R .S .S ., 1941, 31,
230— 232).—A verage vais, of th e  K err consts. a re  (0-83 ±0-05) x  10“32 
for p-azoxyanisole (I) in  C 6H 6, an d  (0-31 ¿ 0 -1 1 ) X 10-32 in  CC14. 
The corresponding angles (calc.) betw een th e  d ipole an d  th e  
ax is of th e  mol. a re  47° and  55°, show ing th a t  (I) co n ta in s p -  
OMe-C6H 1-NO:N-C6H 1-OMe-^. L . S. T.

Internal rotation in gaseous molecules. I. A. M accoll (J . Proc. 
A ustral. Chem. In st., 1943, 10, 91— 99).— F ree ro ta tio n  ab o u t th e  
C-C link ing  in  mois, of th e  C2H 6 ty p e  is discussed, reference being 
m ade to  ap p ro p ria te  p o ten tia l functions. D ipole m om ent an d  
electron  diffraction  m easurem ents on (CH2C1)2 su p p o rt th e  view  th a t  
ro ta tio n  ab o u t th e  C-C link ing  is re stric ted , being  of a  v ib ra tio n a l 
ty p e  a t  lower tem p , and  becom ing free only  a t  h igh  tem p.

J .  W . S.
Internal rotation in gaseous molecules. II. A. M accoll (J. 

Proc. Austral. Chem. In st., 1943, 10, 161— 168; cf. p reced ing  
a b s trac t) .— C om parison of observed an d  calc, th erm o d y n am ic  
q u an titie s  and  of R am an  and  in fra-red  sp ec tra  ind ica tes re s tr ic ted  
ro ta tio n  a round  th e  C -C  single linking. T heo re tica l a tte m p ts  to  
accoun t for th e  restric tin g  p o ten tia ls  a re  exam ined , an d  th e  iso la tio n  
of ro ta tio n a l isom erides is discussed. N . M. B.
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Chemical linking. H . G. G rim m  (Angew. Chem., 1940, 53, 288—  
292).— A review  of th e  n a tu re  of th e  four ty p es of chem ical linking, 
and of m ethods of de tecting  them . T he connexion betw een th e  
ty p e  of linking and  th e  s tru c tu re  of th e  a tom s concerned is discussed. 
T here  is a  period icity  in  regard  to  th e  n a tu re  of th e  linking corre
sponding  to  position  in  th e  periodic tab le . A. J . M.

Structure of boron hydrides. II. M. E . D ia tk in a  and  J . K. 
S irk in  ( / .  Phys. Chem. Russ., 1943, 17, 20— 23).— I t  is suggested 
th a t  in  B 2H 8 tw o B H 2 groups a re  in  one p lane and  th e  rem aining 
tw o  H  are  on a  perpendicular axis. The electron d iffraction resu lts  
(cf. B auer, A., 1937, I , 397) agree w ith  th is  stru c tu re . J . J .  B.

Statistical length of paraffin molecules. L. R. G. T reloar (Proc. 
Physical Soc., 1943, 55, 345— 361).—M ethods are ou tlined  for 
represen ting  th e  d istribu tion  of lengths of a  therm ally  fluctuating  
paraffin  mol. over th e  whole range of an y  chain length. R esults 
for paraffin  chains of 3, 4, 5, 10, 20, 40, and  80 links are given. Fo r 
th e  h igher m em bers of th e  series resu lts  diverge rap id ly  from  the  
K u h n  form ula as th e  length  approaches th a t  of th e  extended  c h a in ; 
th is  is im p o rtan t in  th e  developm ent of th e  k inetic  theo ry  of e lasticity  
of rubber. N. M. B.

Measurement of the temperature coefficient of the surface tension 
of mercury. A. M. D idenko and  N. L. Pokrovski [Com.pt. rend. 
Acad. Sci. U .R .S .S ., 1941, 31, 233— 236).— A p p aratus for m easuring 
y of H g by  K a n to r’s m ethod  is described. M easurem ents of y a t  
0— 300° a re  recorded graphically, y =  459-10 — 0-200 dynes per 
cm. L. S. T.

Parachors of thymol, menthol, and p-toluidine in different solutions.
S. S. D eshapande, S. N. Kaweeshwa, and  W . V. B hagw at (J. Ind ian  
Chem. Soc., 1942, 19, 149— 152).— The parachors of thym ol in 
P hN O j and  in AcOH, of m enthol in  PhNC>2 and in  CC14, and  of p- 
to lu id ine  in  P h N 0 2 have  been determ ined  a t  different concns. and  
tem p. Vais. calc, from  H am m ick an d  A ndrew ’s equation  dev iate  
from  th e  theore tical a t  low concns., b u t are n o t appreciab ly  affected 
b y  tem p, (w hether >  or <  th e  m .p.) or by  th e  n a tu re  of th e  solvent.

A. L i.
Parachor of some organic compounds and their chemical con

stitution. S. S. D eshapande, S. N. Kaweeshwar, and  W . V. B hagw at 
[J. In d ian  Chem. Soc., 1942, 19, 153— 158).-f-Parachor d e te rm in 
ations in  E tO A c and  PhN O a show th a t  pyrone and  d iethy lpyrone 
h av e  th e  sim ple ring  stru c tu re  (I), b u t favour s tru c tu re  (II)
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for d im ethy lpyrone and  (III) for diacety lacetone. D ehydracetic  
acid  has th e  sim ple ring  stru c tu re . D iacety lacetone probab ly  has 
th e  bridged  ring  stru c tu re . The m ethod  of calcula tion  for th e  
b ridged ring  system  is confirm ed b y  determ ina tions on oximino- 
cam phor. A. Li.

III.— CRYSTAL STRUCTURE.
New aspects of A-ray analysis. I. Index of A-ray diffraction 

data. n .  Non-Laue diffuse reflexions in A-ray diffraction patterns. 
HI. Examination of fine structural characteristics by A-ray powder 
methods. IV. Absolute accuracy of A-ray wave-lengths. H . P.
R ooksby [Elect. Times, 1943, 104, 212— 214, 242— 244, 270— 274, 
300— 302). C. P . P.

Graphical evaluation of Debye Scherrer photographs. F. Feher 
(Z. Elektrochem., 1941, 47, 369— 374).-—A graphical m ethod w hich 
p e rm its  th e  rap id  d e te rm in a tio n  of th e  la ttic e  consts. from  th e  
observed positions of in terference rings on D ebye-S cherrer records, 
to g e th e r w ith  a  knowledge of th e  mol. w t. an d  d of th e  m ateria l 
investigated , is described and  illu stra ted . J . W. S.

MX2 layer lattices with close-packed X atoms. G. H agg [Arkiv 
K em i, M in ., Geol., 1943, 16, B, No. 3, 6 pp.).-—N ota tions by  which 
layer la ttices of d ifferent ty p es m ay  be represen ted  are  described. 
Possible ty p es of ordered an d  random  layer la ttices for com pounds 
of th e  M X 2 ty p e  are discussed, w ith  reference to  la ttice  factors govern
ing  th e  o rder-d iso rder transfo rm ation . A. J . E . W .

Crystal structures of cadmium bromide and cadmium iodide.
G. Hagg, R. Kiessling, and E . L inden [Arkiv K em i, M in ., Geol., 1943, 
16, B, No. 4, 9 p p .).— C dBr2 cryst. from a  m elt, or ob tained  by 
dehy d ra tio n  of C dB r2,4H 20  a t  200°, has th e  C19 struc tu re . D ehy
d ra tio n  a t  room  tem p ., grinding of th e  C19 stru c tu re , or c rystallis
a tio n  from  E tO H , MeOH, or COMe2 leads to  a  random  layer lattice. 
T ransfo rm ation  of th is  la ttice  in to  th e  C19 stru c tu re  occurs only a t 
tem p, (e.g., 300°) a t  w hich recrysta llisa tion  occurs. C d l2 cryst. 
from  a  m elt or slowly from  H 20  has a  C27 struc tu re . C rystallisation  
from  liquid  S 0 2, condensation  from  th e  vapour, or grinding produces

a  random  layer lattice. M eOH solutions deposit a  random  lay er 
la ttice  tend ing  tow ards th e  C6 s tru c tu re ; specim ens from  H 20  
(cryst. rapidly), E tO H , or COMe2 a re  sim ilar, b u t o ften  con ta in  
some of th e  C27 form. T he form  deposited  depends on th e  ra te  of 
crystallisation  (k ), th e  random  layer la ttice  and  th e  C6 an d  C27 
struc tu res, respectively, being ob tained  as k decreases; th e  th ree  
form s have identical sp. vol. T ransfo rm ation  of th e  random  la ttice  
in to  th e  o th er stru c tu res occurs only a t  > 3 0 0 °, a t  w hich tem p, 
recrysta llisa tion  is also observed. A. J . E . W.

A-R ay studies on the system cadmium bromide-cadmium iodide.
G. H agg and  E . fiinden (A rk iv  K em i, M in ., Geol., 1943, 16, B, No. 
5, 10 pp .).—T he C dB r2 phase  (C19 stru c tu re ) can  dissolve < 4 3  
m ol.-%  C d l2, and  th e  C d l2 phase (C27) < 4 4  m ol.-%  C dB r2; CdBrI 
occurs as an  in te rm ed iate  phase. All cryst. phases give a  random  
layer s tru c tu re  w hen ground. C dB rI form s a  layer la ttice  in  which 
th e  halogen a tom s are close-packed, 12 layers being arranged in the 
order ABCBCABABCAC (cchh) ;  Cd a to m s are inserted  between 
every  second halogen layer. C dB rI has a  rhom bohedral transla tion  
group, w ith  a  u n it cell (2 mols.) hav ing  r 13-46 a . ,  a  17° 5 6 '; Laue 
sym m etry , D 3d— 3 m ; space-group Cf„— R 3m  (Br and  I in separate 
layers) or D3d— RZm  (Br and  I d is trib u ted  a t  random ). A t. para
m eters for b o th  possible space-groups are given. A. J . E. W.

Structure of liquid carbon tetrachloride. E. E . B ray  and N. S. 
Gingrich (J. Chem. Physics, 1943, 11, 351— 354).— R adial electron 
density  d istrib u tio n  curves have  been calc, from  th e  A -ray  diffraction 
p a tte rn s  of liquid CC14 a t  25° and  —20°. D iscrete peaks correspond 
w ith  in te ra t. d istances of 1-7 and  2-9 A. a t  —20°, and 1-74 and 
2-92 a .  a t  25°. N on-discrete peaks (3-6, 4-1, 6-4 a .  a t  —20°; 4-0, 
6-3 a .  a t  25°) due to  a tom s in  d ifferent mols. have been obtained.

W . R. A.
Morphology of finest sublimed lead oxide 'minium]. I. R.

Meldau and  M. Teichm iiller (Z. Elektrochem., 1941, 47, 95—97).— 
P b 30 4, p repared  by vaporising  P b  in  an  electric a rc  in the  presence 
of definite q u an titie s  of 0 2, w as rap id ly  cooled, and  th e  sublimate 
exam ined by  th e  electron microscope. T he particles are mostly 
rounded, b u t  some ap p ear w ith  an  octagonal outline, which repre
sen ts a prism  w ith  term inal pyram ids. A -R ay  analysis showed 
definite interference rings. I t  is concluded th a t  th e  crystals belong 
to  th e  te trag o n a l system . A. J . M.

A-Ray study of chrysotile asbestos.— See A., 1943, I, 268.

A-Ray diffraction investigation of sodium stearate from room 
temperature to the m.p. A. de B retteville, ju n ., and J. W. McBain 
(J. Chem. Physics, 1943, 11, 426— 429).— Diffraction of Cu K a 
rad ia tio n  by  th e  y-form  of N a s te a ra te  a t  seven temp. (25— 301°) 
shows const, long spacing (44-3— 44-7 a . )  up  to  132°, the  subw axy- 
w axy tran sitio n  po in t, followed by  a  decrease w ith  increasing temp, 
to  31-9 a .  a t  301°. T he tw o m ost in tense  sh o rt spacings increase in 
length  from  4-68 and  4-05 a .  a t  25° up  to  th e  w axy cryst.-superw axy 
tran s itio n  p o in t a t  167°, an d  th en  coalesce to  a  single spacing up 
to  th e  liquid  c ry st.-liq u id  m .p. a t  288°. A monoclinic space- 
la ttice , w ith  hexagonal close pack ing  of th e  chains above 167°, is 
assum ed. L. J . J.

Fine structure of the cellulose fibre. K. H . M eyer and  A. J . A.
van  der W yk (Z. Elektrochem., 1941, 47, 353— 360).— A review of 
experim ental investigations ind icates th a t  th e  principal valency 
chains in d ry  cellulose fibre lie closely packed  and  parallel to  the 
axis of th e  fibre, th e  p lanes of th e  glucose rings being oriented in a 
definite m anner w ith  respect to  th e  cell wall. The presence of 
cavities in te rru p tin g  th e  pack ing  accounts for th e  fibrillar structure.

J. W. S.
Structure of molecular compounds, n .  H . M. Powell and G. 

H use (J .C .S ., 1943, 435—437; cf. A., 1943, I, 177).— M.p. and 
in tensities of reflexion of A -rays, including diffuse spectra, of 
c rystals of th e  mol. com pounds of C6M e6 w ith  p icryl halides have 
been determ ined, and  used to  show th a t  th e  crystals consist of 
w eakly-bound a lte rn a te  layers of th e  tw o com ponents. The 
existence of ions in  c rystals of mol. com pounds is unlikely.

W . R. A.

IV.— PHYSICAL PROPERTIES OF SUBSTANCES.
Physical data of p-alkyltoluenes. A. W. Schm idt and  V. Schoeller

(Ber., 1941, 74, [B], 258— 264).— p-C ,H 4Me-CnH 2„ + 4> where « =
1— 8, 10, 12, and  14, were p rep ared  by  reducing (N2H 4 +  N aO E t) the 
ketones ob tained  from  PhM e and  th e  ap p ro p ria te  acyl chlorides in 
th e  F riedel-C rafts reaction . Mol. w t., b .p ., m .p., d\°, and n $  d a ta  
are recorded, an d  77-tem p . curves given. J . \ y A.

Dimensions of physical magnitudes. HI. Electric and magnetic 
magnitudes. H. Dingle (Phil. M ag., 1943, [vii], 34, 588— 599).—  
An extension an d  am plification of previous w ork (ibid., 1942, 33, 
321). The definition of the  m agnitude of an  electrical or m agnetic  
q u a n tity  (e.g., e.m.f.) consists of a  s ta te m en t of a  process of m easure
m en t involving u ltim ate ly  only m echanical q u an titie s. T h e  
q u a n tity  th u s defined is therefore expressible d im ensionally  in  te rm s
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of [M], [L], and  [T ] ; th e  dim ensional equation  is regarded as an  
ind ication  n o t of th e  physical n a tu re  of th e  q u a n tity , b u t of th e  defin
ing process adopted . E xperim en tal re la tions betw een th e  various 
q u an titie s  necessitate  th e  in troduction  of tw o "  dim ensional consts.,”  
which replace, b u t  are n o t iden tical w ith, ¡i a nd  k of th e  usual scheme.

H. J. W.
Electrical conduction of textiles.— See A., 1943, I, 258. 
Variation of superconductivity of tin under non-uniform tension.

B. G. L azarev  and  A. A. G alkin (Compt. rend. Acad. Sci. U .R .S .S .,
1942, 37, 91— 92).— Sn \yires (diam eter ~0-06 m m.) cooled under 
tension (in liquid H e ?) show increases in  crit. superconductiv ity  
tem p, from  3-715° to  ~9°, in  H f  from  ~ 210  to  ~2-5 X 104 gauss, 
in  d H c /d T  from  ~130 to  ~2000, and  in  R 12./R 220. from  1-5 X 10~3 
to  ~0-3, and  a  decrease in  I f  from  ~ 3  to  0-067. I t  is concluded th a t  
local stra ins as large as 105 kg. p er sq. cm. exist, and  th a t  irregular 
deform ation  of th e  c rysta l la ttice  h as occurred. M. H . M. A.

Magnetic susceptibilities of metals dissolved in liquid ammonia.
S. Freed and N. Sugarm an ( / .  Chem. Physics, 1943, 11, 354— 360).—  
M agnetic susceptibilities of liquid  N H 3 solutions of K, Cs, Ba, and 
Ca have been m easured a t  200° and  240° k . ,  by  a  low-tem p. modific
a tion  of th e  G ouy m ethod. T he m agnetic  behav iour resem bles 
th a t  of a  free-electron gas, overlaid by  effects characteris tic  of 
th e  solution. A s tru c tu re  is proposed for th e  solutions, w ith  reference 
to  th e  electrons which conduct electricity . W . R . A.

Scientific significance of ferromagnetism. F . B itte r  ( / .  W ashing
ton Acad. Sci., 1943, 33, 235— 238).— A lecture. L. S. T.

Magnetic and other properties of crystalline horse-liver catalase and 
derivatives.— See A., 1943, I I I ,  841.

Supersonic measurements in carbon dioxide and water vapour at 
98°. W . H . Pielem eier and  W . H . B yers (J. Acoust. Soc. Am er.,
1943, 15, 17— 21).— Previously reported  results (cf. A., 1940, I, 104) 
suggest th a t  there  are tw o overlapping absorp tion  regions for 
supersonic w aves in  C 0 2- H 20  v apour m ix tures a t  28°. The presen t 
m easurem ents of absorp tion  in  C 0 2- H 20  an d  sound velocity  in 
d ry  C 0 2, all a t  98°, were m ade in  th e  expectation , which was n o t 
fulfilled, th a t  th e  resolution of th e  absorp tion  m ax. would be im proved. 
The resu lts  lead to  a  sa tisfac to ry  calc. val. for th e  sp. h ea t of C 0 2.

H . J. W.
Supersonic measurements in carbon dioxide at 0° to 100°. W. H.

Pielem eier ( / .  Acoust. Soc. A m er., 1943, 15, 22— 26).— E xperim ental 
d a ta  due to  a  no. of observers are discussed. Most probable ve lo c ity - 
tem p. curves for d ry  COa are  p lo tted  for long and  sh o rt AA. The 
effect of adding H 20  vapour is exam ined. E vidence for th e  existence 
o f tw o re laxation  tim es (cf. preceding ab strac t) is reviewed.

H . J . W.
Specific heats of carbon tetrafluoride from supersonic measurements.

W . H . Byers (J . Chem. Physics, 1943, 11, 348— 350).— V elocity and 
abso rp tion  of supersonic waves of 290-7 and  615-6 kilocycles in  CF4 
hav e  been m easured a t  0-3— 3 a tm . T he sp. h e a t for equilibrium  
conditions (13-5±0-5 g.-cal. per g.-mol. a t  const, vol.), th e  sp. 
h ea t due to  in tram ol. v ib rations (7-5±0-7  g.-cal. p e r  g.-mol.), 
an d  th e  m ean life of a  q u an tu m  of v ib rational energy [ (7- 6 ±  0-5) X10- ’ 
sec.] have been calc, from  th e  dispersion and  abso rp tion  curves.

W . R. A.
Vapour pressure of the sulphides of antimony, lead, cadmium, and 

zinc. B. K. Veselovski (J. A ppl. Chem. R uss., 1942,15, 422— 436).—  
K nudsen’s effusion m ethod  was used and  checked on KC1 betw een 
886° and  971° k .  Log p  (in m m. Hg) of stab le  Sb2S3 a t  665— 809° k .  
is 1 2 -5 4 6 -  11200/T, of CdS a t  828— 1030° k „  9-823 -  11256/T, 
an d  of ZnS (sphalerite) a t  1038— 1496° k . ,  9-495 — 14200/T. Log p  
of PbS is 3-242 a t  879° and  1-586 a t  1069° k .  T he error is ± 5 %  
except for ZnS, for which i t  is larger because of oxidation . T herm o
dynam ic functions of th e  sulphides a re  c a lc .; i t  is necessary to  
assum e th a t  Sb4S 6 is th e  correct form ula of Sb sulphide. F resh ly  
sublim ed Sb4S 8 has a  h igher v.p . th a n  recryst. Sb4S 6. J . J . B.

Thermal conductivity of non-metallic single crystals. W . J. K napp 
J . Am er. Ceram. Soc., 1.943, 26, 48— 55).—M easurem ents of th e  

th erm al con d u ctiv ity  (C) of single c rystals (1 cm .3) of quartz , 
corundum , sapphire, beryl, tourm aline, syn th e tic  L iF , topaz, zircon, 
a n d  periclase and  sam ples of e lectrocast m ullite  and  a  N a 20 -C aO  
glass, Py rex , an d  p u re  fused SiOawere m ade a t  100— 500°. T he C 
of crysta ls along th e  various crystallographic axes differed m arkedly, 
b u t  th e  difference decreased a t  h igher tem p. Single c rystals give a 
m in. C w ith  rising tem p ., w hich agrees w ith  C om pton 's theory . 
C  of glasses increases approx . linearly  w ith  tem p. J . A. S.

Viscosity at the b.p. : the rheochor. J . N. F riend  and W . D. 
H argreaves (Phil. M ag., 1943, [vii], 34, 643—*-650).—The rheochor 
is defined as R  =  (t)i Ib x  mol. w t ,)/d, rj an d  d being m easured a t  th e  
b .p . F o r  m onom erics R  is oc mol. crit. vol. I t  is, w ith  some 
reserv a tio n s (notably  for H), const, for a  given a to m  or group, and  
is  add itive . Vais, of R  a re  given for 12 sim ple org. liquids, for which 
■t) an d  d vals. a re  determ ined. H . J . W .

Structural mechanics of viscous-elastic systems. IV. Piezometry 
of viscosity. H. U m sta tte r  (Kolloid-Z., 1940, 92, 169— 179).—

A n equation  is deduced connecting t) w ith  pressure, an d  is te s te d  
w ith  d a ta  ob tained  b y  B ridgm an, w ith  sa tisfac to ry  agreem ent. 
F o r every  liquid  th ere  is a  characteris tic  in te rn a l p ressure which 
decides th e  frictional s tren g th  of th e  liquid  and  is a  definite m ultip le  
of th e  surface tension. T his leads to  th e  deduction  of an  equation  
of s ta te  for th e  liquid. The mol. w t. of a  liquid  can  be calc, from  th e  
»¡-temp. and  th e  -»¡-pressure curves. A. J . M.

Viscosity of natural gases.— See B „ 1 9 4 3 ,1, 439. 

Influence of ionic radius and cation valency on fluidity of silicate 
melts.— See B., 1943, I, 448. 

Viscosimetric investigation of higher fatty acids and triglycerides.
G. B. R avitsch  (Acta Physicochim. U .R .S .S .,  1942, 17, 55— 72).—
17 for th e  C 18-fa tty  acids (linolenic, linoleic, oleic, and  stearic) is 
linear w ith  I val. ( I ) ; an  equation  giving 77 as i ( T , I ) is ob ta ined .
■q — A e BlRT holds for th e  above and  for p a lm itic  acid, trio le in , 
tris tea rin , trip a lm itin , and  hydrogenated  sunflower oil. T he liquid 
s tru c tu re  of these  com pounds is discussed in  re la tio n  to  H  bonding 
and  mol. aggregation. T he tem p.-dependence of »7 for h y d ro 
genated  sunflower, m u stard , co ttonseed, linseed, dolphin, and  seal 
oils is investigated . H ydrogenated  co ttonseed  oil show s a  decrease 
in  17 to  a lim it w ith  increase in  ra te  of flow. A fter irrad ia tio n  w ith  
u ltra -sh o rt w aves 17 for casto r oil increases, and  shows a v a ria tio n  
w ith  tim e  of flow and  a n  increased tem p.-dependence. J . H . B a.

Self-diffusion of copper. C. L. R aynor, L. Thom assen, and  L. J . 
Rouse (Trans. Amer. Soc. M et., 1942, 30, 313— 325).— R adioactive  
Cu, p repared  by  b om bardm en t w ith  deu terons in  a  cyclotron , was 
dissolved, in troduced  in to  a  cyan ide p la tin g  b a th , and  deposited  
(m ixed w ith, o rd in ary  Cu) to  a th ickness of 0-0015— 0-003 in . on  th e  - 
surface of a  Cu block. In te n s ity  m easurem ents were m ade of th e  
¡8-rays em erging from  th e  p la ted  surface before an d  a fte r  hea tin g  
for various periods a t  650°, 750°, an d  850°; coeffs. of self-diffusion 
of Cu a t  these  tem p, a re  calc, to  be 3-20 X 10~12, 2-49 X 10-11, and  
2-62 x  10-10 cm .2 p er sec., respectively . J . C. C.

V.— SOLUTIONS, DISPERSIONS, AND MIXTURES.
Refractive indices of hydrogen peroxide and its aqueous solutions.

P. A. Giguere (Canad. J .  Res., 1943, 21, B, 156— 162).— Vals. of 
no, n D, n¥, and  na a t  16°, 20°, 24°, an d  28° a re  ta b u la te d  and  vals. 
of o th er physical consts. have  been calc, from  th e  d a ta . C. R . H .

Supersaturation limits of solutions. I. R . Gopal ( / .  In d ia n  
Chem. Soc., 1943, 20, 183— 188).— W hen sa tu ra ted  so lu tions of 
certa in  inorg. N a and  K  sa lts  are cooled u nder con tro lled  con
d itions th e  difference betw een th e  tem p , of sa tu ra tio n  (T,) and  th e  
tem p, of spontaneous c ry sta llisa tio n  (T) is approx . const, for a 
given solute. F o r m onobasic sa lts  of N a  and  K  th e  mol. h e a t  of 
d issolution  cc 1 /(T , — T). T he val. of T , — T  for so lu tions of 
B a (N 0 3)2, N H 4C1, (N H 4)2S 0 4, H 2C20 4, C 0 (N H 2)2, and  succinic acid  
increases as th e  solutes a re  successively redissolved and  recryst. 
C erta in  sa lts  show no spontaneous c ry sta llisa tion . C. R . H .

Colloid osmotic pressure of mixtures of protein and thym us- 
nucleate.— See A., 1943, I I I ,  914. 

Diffusion [of ions] in glass.— See B., 1 9 4 3 ,1, 448.
Magnetic evidence regarding the valency of colourant ions in 

glass. II. N. A. Y ajn ik , R am  Chand, and  D. C. J a in  (J . In d ia n  
Chem. Soc., 1943, 20, 169— 170 ; cf. B h a tn ag ar et al., A ., 1941, I , 8).—  
M agnetic su scep tib ility  (x) m easurem ents and  chem ical analysis 
have  been used to  determ ine th e  valency  of co lo u ran t F e  ions in 
reduced and  oxidised glasses p repared  from  b o rax  and  N a N H 4H P 0 4. 
C alculations of x  from  analysis d a ta  an d  th e  S to n e r-V an  V leck 
form ula  give good agreem ent w ith  th e  ex p erim en tal val. th ro u g h o u t. 
A greem ent is b est w hen th e  o rb ita l m om ent I is regarded  as quenched. 
M easurem ents of x  for F e " ’ ions in  oxidised b o rax  glass fu rn ish  th e  
vals. 6 =  2-3, up =  5-74. T he la t te r  is in  fa ir agreem en t w ith  th e  
th eo re tical val. of 5-9 (I quenched). L. H . L.

Effect of gelatin on the solubility of thallous salts at 40°. W . G.
E versole and  F . S. Thom as (J. Physical Chem., 1943, 47, 421— 424).—  
D a ta  for th e  so lub ility  (s) of T1C1, T12S 0 4, an d  T1CNS a t  40° in  
solu tions of ge la tin  show th a t  s increases w ith  ge la tin  c o n te n t (g) 
and  th a t  th e  increase in  s for a  given p H  an d  g is g rea tes t for T1CNS 
and  least for T12S 0 4. T he e lectrical cond ition  of th e  ge la tin  seem s 
to  be of secondary  im portance  in  de te rm in ing  s. C. R . H .

Distribution in systems with anomalous mixed crystals. I. 
Systems of the type NH4Cl-FeCl3 and NH4Cl-MnCl2- H 20 .  II. 
Systems of the type inorganic salt-organic dye. HI. Equilibrium  
between anomalous mixed crystals and solution. E. M. Joffe and  B. A. 
N ik itin  (Acta Physicochim. U .R .S .S .,  1942, 17, 93— 105, 106— 115, 
116— 124).— I. T he d is trib u tio n  coeff. D  of FeCl3 betw een  s a tu ra te d  
so lu tion  and  solid N H 4C1 (found b y  c ry sta llis ing  N H 4C1 in  th e  
presence of FeCl3) is const, up  to  concns. of FeCl3 0-055m., b u t  below  
th is  D  decreases, ind ica tin g  a  lower lim it for m ixed c ry s ta l fo rm 
a tio n . MnCl2 is sim ilar, w ith  D  >  for FeCl3 and  const, u p  to
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4  x  1 0 ~ 6m . in MnCl2. E xperim en ts w ith  rad ioactive  Mn a t  lower 
concns. ind ica te  a decrease in  D. The resu lts show a m icrodisperse 
s tru c tu re  for these  system s.

I I .  T he d istrib u tio n  coeff. D  of crystal-ponceau (I) betw een the  
sa tu ra ted  solution and  solid, on crystallising  K 2S 0 4, is const, for 
th e  sam e in itia l concn. of (I) (am ount of K 2S 0 4 p p td . being varied), 
b u t decreases w ith  th is  in itia l concn. M ethylene-blue (II) is sim ilar 
w ith  B a (N 0 3)2 solutions (D vals. <  those of Chlopin and  T olsta ja ,
A., 1941, I, 462) b u t here th e  dye is adsorbed on th e  crystals. B oth  
are colloidal m icrodisperse system s.

I I I .  The equilibrium  for th e  d istribu tion  betw een sa tu ra ted  solu
tion  and  crysta ls in th e  system s N H 4Cl-FeC l3, K 2S 0 4-(I) , R a(N O s)2-  
and  (I I ) -B a (N 0 3)2 (A), and  R a (N 0 3)2-B a (N 0 3)2is approached slowly 
when th e  d is trib u ted  com ponent is stirred  w ith  th e  o th er com ponent 
suspended in  its  sa tu ra ted  solution. (I) and  R a (N 0 3)2 d is trib u te  
a t  equal ra tes  in  system  (A), ind icating  th a t  recrysta llisa tion  of 
B a (N 0 3)2 is th e  governing factor and th a t  anom alous m ixed crystals 
can be in tru e  equilibrium  w ith  th e  solution. (II) decreases th e  
ra te  of d istribu tion  of R a (N 0 3)2 in  system  (A) by  adsorp tion  on th e  
crystals. J . H . B a .

Kinetics of sorption by grains. J . Zabeshinski ( / .  Phys. Chem. 
R uss., 1943, 17, 32— 44).— A cylinder, or a  layer of cylinders, of 
activ a ted  an th rac ite  C is k ep t in stream ing  air con ta in ing  E tO H , 
and th e  ra te  d a /d t of w t. increase is determ ined ; th en  pure  a ir is 
passed th rough, and  th e  ra te  —daq/d t of desorption  is m easured. I t  
is found th a t  da/d t =  ß(c0 — c) and  —d a 4/d/ =  ßcv  c0 being [E tO H ] 
in air, c and  c1 th e  [E tO H ] which would have been in  equilibrium  w ith  
th e  adsorbed am oun t a and  a ,,  respectively. If th e  re la tion  betw een 
a and  c (i.e., th e  adsorp tion  isotherm ) is known, th e  sorp tion  and 
desorption  ra tes  can be calc. The agreem ent w ith  experim ent is sa tis
factory , and  th e  const, ß is identical for sorption  and  desorption. I t  
is also independent of [E tO H ] betw een 3 and  9 mg. per 1. ß oc va'ld~2, v 
being th e  velocity  of a ir (between 75 and  1300 c.c. p er sq. cm. p er 
min.) and d th e  d iam eter of th e  cylinder (0-14— 0-2 cm.). Vals. of 
ß for b irch  charcoal and for fru it-stone charcoal differ from  th a t  for 
an th rac ite  C by  only  30— 40% . These resu lts  agree w ith  th e  
theo ry  th a t  ß depends m ainly  on th e  ex ternal diffusion. Sorption  
iso therm s are determ ined also for H aO, MeOH, P rfO H , and  P raOH. 
H 20  is th e  only substance th e  desorption  of which is m ore rap id  
th a n  th e  sorption . J . J . B.

(i) Absolute method for determination of the area of a fine crystal
line powder, (ii) New adsorption isotherm valid over a very wide 
range of pressure, (iii) Adsorption method for the determination of 
the area of a solid without the assumption of a molecular area, and 
the area occupied by nitrogen molecules on the surfaces of solids. 
W. D. H ark ins and G. Ju ra  (J. Chem. Physics, 1943, 11, 430, 430—  
431, 431— 432).— (i) T he powder particles are coated  w ith  a  layer, 
several mols. th ick , of a liquid hav ing  zero angle of co n tac t w ith  
th e  solid, b y  condensation of sa tu ra ted  v apour on th e  outgassed 
powder. T he w etted  pow der is im m ersed in  th e  liquid and  the  
surface energy change m easured calorim etrically . The surface 
energy of th e  adsorbed liquid film is assum ed equal to  th a t  of th e  
liquid.

(ii) The adsorp tion  iso therm  log p /p 0 =  B  — A  /v2 gives m uch 
b e tte r  agreem ent th an  th a t  (I) of B runauer, E m m ett, and  Teller 
(A., 1938, I, 190) w ith  experim ental d a ta  for th e  vol. (v) of N 2 
adsorbed on T iO a (anatase) pow der up  to  ~ 600 m m. pressure (p). 
A t h igher p , b o th  iso therm s give too high vals.

(iii) A reas of surface calc, from  th e  above equation  agree w ith  
those calc, from  (I) w ith in  ± 9 %  for 56 non-porous and  4 porous 
solids. Fo r 60 solids, vals. calc, for th e  area  occupied b y  an  adsorbed 
N 2 mol. lie betw een 13-6— 16-9 sq. a ., w ith  m ost frequen t vals. 
14-0— 14-1, 15-2— 15-3, and  16-2— 16-3. L. J . J.

Disperse structure of solid crystalline systems, and its thermo
dynamic basis. III. D. B alarev  (Kolloid-Z., 1940, 92, 179— 182).— 
C aF2, C aC 03, and  BaCOa were heated  to  various tem p, and  th e  
adsorp tion  of dyes (Congo-red, tropaeolin OOO. and  haematoxylin) 
on th e  pow ders was stud ied . T he resu lts  ind ica te  th a t  th e  p ro 
cesses are reversible, in  agreem ent w ith  form er w ork (cf. A., 1942, I, 
391). A. J . M.

Definition of surface tension. G. A ntonoff (J. Physical Chem., 
1943, 47, 463— 464).— Surface tension and  in terfacial tension should 
n o t be defined as force per u n it leng th  a t  rig h t angles to  th e  surface 
o r as force per u n it a rea  tan g en tia l to  th e  surface as is often  done, 
b u t  as force per u n it leng th  tan g en tia l to  th e  surface or, a lte rna tive ly , 
as w ork per u n it area. C. R . H.

Contact angles. E. J. Irons (Phil. M ag., 1943, [vii], 34, 614—- 
624).— B y a com bination  of th e  m ethods of Ferguson and  Dowson 
and  of Jäger for th e  m easurem ent of surface tension  i t  is possible 
to  evaluate  th e  (receding) co n tac t angle 0 of a liquid  in a  capillary  
tube. R esults for H 20 , C 6H 6, CC14, COMe2, N H 2Ph, and  pinene 
in  co n tact w ith  Al, Fe, N i, Cu, Ag, and  P t, and  for these  liquids 
and  AcOH, cyc/ohexanone, E t aO, and  liquid  paraffin  in  co n tact 
w ith  glass, show th a t  in  every  case cos 8 =  1 to  a few p a rts  in 
1000. H . J . W.

Relation between surface tension and vapour pressure of Lgnids and 
liquid mixtures. R. C. T rip a th i (J. In d ian  Chem. Soc., 1 9 « ,  ¿u, 
197— 199).— An equation  on th e  ty p e  log p  =  A  +  B  j(C y) sa tis
facto rily  represents th e  v a ria tion  of v.p . (p) w ith  surface tension  (y). 
Vals. for th e  consts. A , B , and  C a re  recorded for 18 inorg. and 
34 org. liquids. The equation  is applicable to  liquid  m ix tu res and 
vals. of A , B, and  C for E t20 - C 6H 6, CC14-C 6H 6, and  A cO H -C ,H , 
m ix tures have been calc. C- H-

Surface activity of some sodium sulphonate solutions, and chemical 
constitution of the hydrocarbon radical. N. Turkiew icz (Kolloid-Z., 
1940, 92, 208— 217).— N aphthenesu lphonates w ith  a  prim arily
bound sulphone group, unlike th e  a lkanesu lphonates of correspond
ing mol. w t., are read ily  sol., c rystallise  well, an d  show a distinct 
capillary  ac tiv ity . Sulphonates w ith  a cyc/opentane ring su bstit
u ted  w ith  sh o rt a lipha tic  side-chains are p a rticu la rly  active. De
rivatives of cycfopentane are m ore active  th a n  those of cyc/ohexane. 
Sulphonates w ith  a  eyc/opentane ring have  m in. in th e  surface 
tensions of th e ir  aq. solutions. These m in; are displaced towards 
sm aller concns. w ith  increasing mol. w t. N aphthenesulphonates 
prepared  from  naph then ic  acids by  rep lacem ent of C 0 2H by 
C H 2-S 03N a are considerably  m ore ac tive  th a n  th e  usual technical* 
surface-active substances. A. J . M.

Condensation in the form of clouds and dew. J . W . Archbold
(Phil. M ag., 1943, [vii], 34, 632— 642).— S ta tis tica l mechanics are 
used for th e  d e te rm in a tio n  of th e  size d is trib u tio n  of drops in 
clouds sub ject to  g rav ity . In  th e  absence of electrical charges the 
drops ten d  to  be large, w ith  a m in. size agreeing w ith Kelvin’s 
resu lt for th e  s ta b ility  of single drops. W hen there  are charges, a 
cloud of sm all drops m ay  also occur. The d is trib u tio n  law for dew- 
drops is of a sim ilar ty p e  to  th a t  for drops in a cloud. H. J . W.

Dragging of a liquid by a moving plate. L. L andau  and B. 
L evitsch  (Acta Physicochim. U .R .S .S .,  1942, 17, 42— 54).—Ex
pressions derived for th e  th ickness (h) of th e  liquid layer carried 
along by a  p la te  m oving th ro u g h  th e  liquid  tak e  th e  forms : (1) 
h =  A (vii)2l3/ y llev(pg)112 for sm all vals. of v, th e  velocity of the plate,
(2) h =  ~A vj]/pg  for large vals. of v, and  (3) h =  (vt]/pg)ll2i(vr)/y) for 
in te rm ed ia te  vals., th e  las t function , and  th e  num erical const. A, 
hav ing  to  be determ ined  by  experim ent. t\, y, and  p are the 
v iscosity , surface tension, an d  d en sity  of th e  liquid. J. H. B a .

Film formation by pure liquids. C. W . Foulk  and J. E. Barkley 
(Ind . Eng. Chem., 1943, 35, 1013— 1016).— The ease of film formation 
w ith  H 20 ,  E t 20 ,  COMe2, an d  M eOH decreased to  zero as the liquids 
were purified and, in  th e  case of th e  org. liquids, traces of H 20  were 
rem oved. N H 2P h  did n o t form  films even before purification, and 
repea ted  purification  of m-C7H 18 did n o t reduce film form ation to  
zero. C. R. H.

Determination of mol. wt. of organic substances by dialysis. H.
Spandau and W. Gross (Ber., 1941, 74, [S], 362— 373).—Membranes 
of “  Cellophane 300 ”  and  of "  C uprophane 15,”  recom mended by 
B rin tz inger (A., 1931, 416) for d e term in ing  mol. w ts. by  dialysis, 
a re  unsu itab le  since th e  val. of X \/M  (A =  d ialysis coeff., M  =  mol. 
w t.), which should be const., decreases w ith  increasing M . Satis
facto ry  resu lts  a re  ob tained  w ith  “  Cella-filters 100 sec.,”  in which 
th e  average pore rad ius is 25 tim es th a t  of th e  o th er membranes. 
E x perim en ts w ith  8 org. non-electro ly tes w ith  M  ranging from 46 
to  584 ind ica te  th a t  “ C e lla -filte rs”  give M  w ith  an  accuracy of 
± 3 % , w hilst th e  resu lts w ith  C ellophane and  Cuprophane mem
branes are com pletely m isleading. M easurem ents of the  mol. wt. 
of d ig ita lin  and  d ig iton in  in  aq. so lu tion  give vals. tw ice as great 
as those recorded in  th e  lite ra tu re . F. L. U.

Permeability of porous solids to gases and liquids.— See B., 1943,
I, 426.

Permeability through sugar-beet membranes.—See A., 1943, I I I ,
838.

Electroviscous effect. B. N. F inke lste in  and  M. P . Tschursin 
(Acta Physicochim. U .R .S .S .,  1942 ,17, 1— 13).— A form ula is derived 
for th e  v iscosity  of colloidal solutions, tak in g  in to  account the  
diffuse ionic a tm ., its  deform ation  w ith  flow, an d  th e  reverse action 
of th e  ca taphore tic  p o ten tia l. J . H. B a .

Streaming double refraction and double diffraction of herapathile 
suspensions. H. H . Pfeiffer (Kolloid-Z., 1940, 92, 182— 188).— 
Flow  experim ents w ith  h e rap a th ite  suspensions, carried  o u t w ith  a 
D iesselhorst and  F reund lich  flow-cham ber, in d ica te  th a t  double 
refraction  increases w ith  increasing  flow -gradient, up  to  a  sa tu ra tio n  
lim it. This shows fhe suspension to  have  a h igh r/. S tream ing 
double refraction  increases w ith  concn. an d  depends on th e  previous 
h isto ry , age, coloration, and  m echanical tre a tm e n t of th e  suspen
sion. D uring flow, th e  disc-shaped particles o rien t them selves 
parallel to  th e  b road side of th e  cham ber. T his is also ind ica ted  
by investiga tion  of double d iffraction. T he degree of po larisa tion  
depends on th e  degree of aggregation  of th e  particles, an d  on th e ir  
sym m etry , n, and  absorp tion  coeff., an d  on those  of th e  m edium .
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I t  also depends on th e  concn. and  degree of h y d ra tio n  of th e  sus
pension, an d  on th e  A of th e  tran sm itte d  light. A. J . M.

Dielectric measurements on pigment-linseed oil suspensions. 
Determination and computation of the dielectric constant of mixed 
systems. F. W achholz and  A. F ranceson (Kolloid-Z., 1940, 92, 75— 
93, 234).— T he “  D ielkom eter ”  h igh-frequency resonance capacity  - 
m eter is described. M easurem ents of e a re  carried  o u t on th e  pig
m ent suspended in  a  liquid  of lower e and  rep ea ted  w ith  one of 
higher e. T yp ical vals. are given for a  no. of com m on pigm ents. 
The m ost su itab le  frequency  is 2 X 106 cycles p er sec. A specially 
designed cell is described. L inseed o il-p igm en t system s show devi
ations from  a  linear e-com position  re la tio n  which can be calc, in 
an analogous m anner to  th e  con d u ctiv ity  of disperse system s. 
Geom etrical m odels a re  given which provide a  basis for th e  cal
culations described. T he course of th e  e-concn. curve is strongly  
dependent on th e  shape of th e  particles, b u t n o t on th e ir  size. 
U nsym m etrical particles give an  o rien ta tional effect in  flowing 
system s. L. J . J.

Relations between electrical conductivity and degree of dispersion 
of lyophilic colloids. I. General. E. Angelescu. II. Conductiv
ity of sodium and potassium palmitate and stearate solutions in 
presence of o-cresol. E. Angelescu and  A. W oinarosky (Kolloid-Z., 
1940, 92, 94— 98, 99— 105).— I. Factors affecting electrical con
d u c tiv ity  (k) in  colloidal e lectro ly te  solutions, e.g., soap solutions, 
are reviewed. Soap solutions w ith  add ition  of vary ing  p roportions 
of cresols p rov ide su itab le  system s for th e  s tu d y  of th e  effect of 
ionic d ispersity  an d  solvation  on k.

I I .  T he conclusions of th e  foregoing pap er a re  te s ted  b y  m easure
m ents of k  in  N a  and  K  ste a ra te  an d  p a lm ita te  solutions a t  
concns. 0-1 and  0 - 2 n .  and  tem p. 20— 60°, w ith  an d  w ith o u t add ition  
of o-cresol. All four soaps show a  m ax. val. of k w ith  increasing 
cresol co n cn .; th e  m ax. is th e  m ore pronounced th e  g reater is th e  
colloidal ch arac te r of th e  soap, and  its  form  is independen t of 
concn. an d  tem p. T he effect of -CHy chain  leng th  is >  any  effect 
of differing ionic m obility  or d issociation const. T he effect of 
change of cation  is m arked  w ith  steara tes  b u t  inappreciable w ith  
p a lm ita tes. T he effect of d ilu tion  is inappreciable excep t w ith  N a 
s teara te , for which A increases w ith  dilu tion . L. J . J .

Effect of hydrogen-ion concentration on the time of setting of 
thorium phosphate gel-forming mixtures. (Miss) A. N a th an  ( / .  
In d ia n  Chem. Soc., 1943, 20, 159— 165).— The m ethod of H u rd  and  
L e tte ro n  (A., 1932, 464) has been em ployed to  determ ine th e  tim e 
of se tting , t, of T h  phosphate  gel-form ing m ix tures, p repared  from  
T h (N 0 3)4 and  vary ing  q u an titie s  of H 3P 0 4 and  HC1, a t  35° and  
p H  vals. < 1-7 . A bove th is  val. p p tn . w ith o u t gel-form ation 
occurs. In  all cases, for const, am oun ts of H 3P 0 4, th e  effect on t 
of decreasing th e  p H  w as to  cause first an  increase, th en  a  decrease 
to  a  m in., an d  finally a  continuous increase. T he p H  a t  th e  min. 
was observed to  decrease as th e  p roportion  of H 3P 0 4 decreased. 
T he concns. of th e  tw o acids a t  th e  m in. exh ib ited  a  linear re la tio n 
ship. T he p H -lo g  t rela tionsh ips were n o t linear as th ey  are  w ith  
silicic acid (cf. H u rd  et al., A., 1934, 730). Increasing th e  p H  w ith  
N aO H  increased t un til p p tn . occurred. The presence of increasing 
am ounts of E tO H , while n o t affecting th e  p H , increased  i to  a  m ax. 
followed by  a  decrease. In  no  case was th e  p H  observed to  have 
changed a fte r  gelation. L. H . L.

Time of setting and changes in hydrogen-ion concentration during 
the setting of gels formed by the interaction of oppositely charged sols. 
II. Interaction of nickel hydroxide and manganese dioxide sols with 
aluminium hydroxide sol. M. P rasad  and  S. D. M ehta (J. Ind ian  
Chem. Soc., 1943, 20, 166— 168; cf. A., 1943, I, 180).— T he m ethod 
of H u rd  and  L ette ro n  (A., 1932, 464) h as been em ployed to  d e te r
mine th e  tim e of se tting , t, of th e  gels ob tained  by  m ixing positively  
charged A l(O H )3 sol w ith  negatively  charged sols of N i(O H )2 and  
M n02 a t  35°. T he gels form ed were tran sp a re n t and  th ixo trop ic . 
Fo r a  const, vol. of N i(O H )2 or M n 0 2 sol, t =  R v~ m, w here v is th e  
vol. of A l(O H )3 sol an d  R  an d  m  are const, (cf. P ra sad  and  H a ttia n -  
gadi, A., 1929, 1235). E lectrom etric  m easu rem en t show ed th a t  no 
appreciable change of p H  occurred during  gelation. L. H . L.

Ageing of alumina and silica gels and the precipitates obtained 
from mutual coagulation of alumina and silicic acid sols. S. P.
R aych au d h u ri an d  A. H . M iah (J. In d ia n  Chem. Soc., 1943, 20,
195— 196).— F resh ly  p rep ared  gels of S i0 2, Al2Os, and  alum ino- 
silicates have  a  sm aller buffer cap ac ity  th a n  gels w hich have  been 
aged for 1 year. T he buffer cap ac ity  of aged gels increases as 
S i0 2/A l20 3 increases, w hereas th e  buffer capac ity  of fresh  gels rises 
to  a  m ax . as S i0 2/A l20 3 increases, m ax. capacity  occurring  w hen 
S i0 2/A l20 3 =  3. C. R . H .

Reactions of solids. CXXII. Processes occurring in a kaolin on 
gradual heating in presence of air and other gases. G. F . H u ttig  and  
E . H e rrm an n  (Kolloid-Z., 1940, 92, 9— 35).—M easurem ents of 
so lub ility  in  HC1 and  H 2S 0 4, an d  of so lu tio n  of M eOH, HC1, S 0 2, 
a n d  dyes, a re  recorded for preps, of kaolin  a fte r  tre a tm e n t w ith  air, 
H aO vapour, 0 2, N 2, N 0 2, HC1, and  S 0 2 a t  v a ry in g  pressures and  
tem o . up  to  700°. T he o rder of decreasing ca ta ly tic  a c tiv ity  for

dehy d ra tio n  of kaolin  in  th e  presence of gases is (N 0 2, HC1), 
4 N 0 2 +  Oj, 0 2, N 2 (inactive), H 20  (inhib itory). H 20  acts by  
d isplacing th e  equilibrium . L. J . J .

Constitution of dilute soap solutions. HI. Theory of hydrolysis.
P. E kw all (Kolloid-Z., 1940, 92, 141— 157; cf. A., 1937, I, 78; 
1938, I, 618).— T he a c tiv ity  of O H ' of soap solutions is nearly  const, 
a t  h igh  concns., and  th e  degree of hydrolysis in  a  range  alm ost 
coincident w ith  th a t  betw een th e  lim iting  and  crit. concns. increases 
in stead  of decreasing. T he p ro d u c ts  of hydrolysis a re  : below th e  
lim iting  concn., th e  f a tty  ac id ; betw een th e  lim iting  an d  crit. 
concns., a  cryst. acid  soap w ith  1 mol. of soap to  1 m ol. of fa tty  
acid, and  cryst. liquid  acid  soap w ith  2 mols. of soap, 1 mol. of fa tty  
acid, an d  x  mols. of H 20  ; and  above th e  crit. concn., colloidal acid 
soaps. A bove a  concn. of OTn., b o th  th e  hydrolysis p ro d u c ts  and  
th e  soap are  associated. T he th eo ry  th a t  th e  ions of th e  fa tty  acid 
associate in  a  step-w ise m anner, an d  are  th e n  hydrolysed, the  
hydrolysis occurring th e  m ore read ily  th e  h igher is th e  degree of 
association, is exam ined in  deta il. D ifferent hydrolysis p ro ducts 
are form ed a t  d ifferent stages of th e  association  of th e  anions. 
The hydrolysis curve b reaks u p  in to  several sections, each w ith  its 
own equilibrium . W ith in  each section, th e  course of th e  curve 
depends on th e  in itia l association, th e  hydrolysis const, and  th e  
so lubility  of th e  p roducts . N arrow  tran s itio n  ranges sep ara te  th e  
m ain  sections. A n a tte m p t is m ade to  o b ta in  equations for th e  
O H ' a c tiv ity  an d  degree of hydrolysis in  th e  d ifferen t sections. 
Below th e  lim iting  concn. w here th e  soap ac ts  as a  no rm al e lectro
ly te, th e  degree of hydrolysis decreases w ith  increasing  concn. in 
th e  usual way, u n til th e  so lu tion  is sa tu ra te d  w ith  f a tty  acid, w hen 
i t  becom es const. A t th e  lim iting  concn. double ions begin to  
form . A fter a narrow  tran s itio n  range, in  w hich th e  f a tty  acid 
disappears, th e  second m ain  section  begins, in  w hich th e  acid soap, 
N aL .H L  (L =  fa tty  acid radical), and  its  ions p redom inate . Ju s t  
below  th e  crit. concn. th e  association  reaches a  new  stage, b u t  th e  
n a tu re  of th e  anions in  th is  region is n o t defin itely  know n. A t 
h igher tem p, trip le  ions exist, w hilst a t  lower tem p, tr ip le  or q u ad 
ruple  ions are form ed. B eyond th e  crit. concn. th e  degree of 
association increases rap id ly . T he course of th e  hydro lysis in  th is  
region is considered in  deta il. A. J . M.

Solid soap phases. R . H . Ferguson, F . B. R osevear, an d  R . C. 
Stillm an (Ind. Eng. Chem., 1943, 35, 1005— 1012).— T he ap p lica tio n  
of X -ray  diffraction m ethods to  th e  iden tification  an d  d e te rm in 
a tio n  of th e  p roportions of a, )3, 8, an d  w solid soap phases in  N a 
soaps is described. The 8 an d  <a phases have  n o t h ith e r to  been 
recognised, a lthough  th e  a> phase is possibly th e  sam e as th e  y  
s tru c tu re  of N a  ste a ra te  m entioned  by  M cBain an d  de B re ttev ille  
(cf. A., 1943, I, 147). M uch of th e  evidence for th e  co p hase  h as 
been m istaken ly  a ttr ib u te d  to  )3, b u t  ex am in atio n  of th e  phase  h as 
established u> as a  separa te  stru c tu re . F o rm atio n  of th e  w phase 
is favoured by  h igh tem p., low H 20  con ten t, and  low mol. w ts., 
whereas th e  fo rm ation  of 8 phase is favoured  b y  low tem p ., low 
soap conten t, and  h igh mol. w ts. T he influence of th e  fou r phases 
on  th e  p roperties of soaps is discussed. C. R . H.

Structure of rubber. R. H ouw ink (J. Physical Chem., 1943, 47,
436— 442).— M odern ideas on th e  s tru c tu re  of raw  and  vu lcanised  
ru b b er a re  discussed. T he exponen t n  in  K u h n 's  eq u a tio n  (iysp, =  
K c M n, where c =  concn., ?j8p. =  sp. v iscosity , M  =  real mol. w t. 
dete rm ined  osm otically, K  =  const.) is a  m easure of th e  degree of 
com pactness of th e  "  knauels.”  T he calc. val. of n  for raw  ru b b e r 
is 1-6, ind ica ting  a  very  loose “  knauel.”  D iagram s illu s tra tin g  th e  
s tru c tu re  of raw  and  vulcanised  ru b b e r are p resen ted . C. R , H .

Colloid-chemical and physical properties of starch solutions as 
guides to the study of its organic structure. M. Sam ec ^Kolloid-Z., 
1940, 92, 1— 8).—T he effect of P  co n ten t on th e  v iscosity  of p o ta to  
s ta rch  so lu tions is  exam ined. E lectrod ialysis sep ara tes  such 
so lu tions in to  sol an d  gel phases, th e  P  co n ten t being conc. in  th e  
la tte r ,  w hich con ta ins inv ariab ly  ~ 0-17%  P 20 6. T he e lectrom etric  
t i t r a tio n  curve of th e  gel closely resem bles th a t  of H 3P 0 4. N a tu ra l 
p hosphatases do  n o t produce a sim ilar sep ara tio n . Acid an d  
d ias ta tic  hydro lysis of th e  gel give fragm en ts w hich  on fu r th e r  
e lectrod ialy tic  sep ara tio n  give a  h igher P  co n ten t in  th e  gel phase. 
P h o sphory la tion  of th e  P -free  sol phase w ith  PO Cl3 gives a  gel. 
Gels ob tained  from  different form s of s ta rch  b y  e lectrod ialysis differ 
w idely in  physical p roperties , b u t  in  a series of s ta rch es of d ifferen t 
origin th e  P  co n ten t, e lectrical co nductiv ity , and  [H+] show a  
p aralle l v aria tion . P -rich  sta rches (e.g., po ta to ) show c h arac te ris tic  
differences in  X -ray  spec trum  from  low -P sta rches (e.g., w heat).

L . J . J .
Detection of acid groups in native cellulose by salt formation with  

crystal-violet base. M. R ebek (K ollo id-Z ., 1940, 92, 217— 221).—  
T o d e tec t C 0 2H  groups in  n a tiv e  cellulose, th e  la t te r  is allow ed to  
reac t w ith  a  colourless pseudo-base, w hich w ill com bine w ith  acid 
g roups to  form  a dye. C otton-w ool w as tre a te d  w ith  th e  colourless 
base of crysta l-v io le t in  E t20 ,  H 20 ,  C 6H 6, and  lig h t p e tro leum , an d  
a fte r  rem oval of excess of dye from  th e  th read , th e  N  c o n te n t of th e  
fibre w as determ ined . T he a m o u n t of dye tak e n  up  in  C 6H 6, H 20 ,  
and  lig h t pe tro leum  w as p rac tica lly  th e  sam e (ind icating  0-04%
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C 0 2H), b u t  a  lower val. was ob tained in E t20 ,  which is considered to  
be due to  th e  inh ib iting  effect of E t20  on th e  ion isation  of th e  dye- 
base. T he C 0 2H  vals. obtained are <  those ob tained  by  Schm idt 
b y  conductom etric  titra tio n  (0-282%) (A., 1935, 201), and th is  m ay 
be due to  th e  fac t th a t  only strong  COaH  groups will re ac t w ith  
c ry sta l-v io le t base. A. J . M.

Degradation of cellulose fibres.— See B., 1943, I I ,  345. 

Swelling of cellulose hydrates in the presence of protein substances.
E . E iöd and  G. Schm itt (K olloid-Z ., 1940, 92, 105— 112).— The efiect 
of add ition  of vary ing  proportions of gelatin  (I), casein (II), and 
haem album in (III) to  cellulose x a n th a te  solutions on th e  swelling of 
viscose films m ade from  them , in a ir a t  const. R .H ., has been 
exam ined. W ith  (I), swelling has a sharp  m in. val. a t  10% (I), and  
rises w ith  increasing concn. of (I) to  a val. >  th a t  for cellulose. 
W ith  (II), swelling is a m in. w ith  50%  (II). The efiect of (III) is 
sim ilar to  th a t  of (I) and (II). In  all cases, films trea ted  w ith  C H 20  
show decreasing swelling w ith  increasing p ro te in  con ten t. The 
tan n in g  effect of C H 20 ,  Crm , Cem , and ZrIV is a  m ax. a t  pH  5, and 
gives g reatly  increased s tab ility  to  H 20  a t  100°. L. J . J.

Electrodialysis-electrophoresis apparatus for preparative colloid- 
chemical purposes. O. D ahl (K o l lo id - Z 1940, 92, 70— 75).—A three- 
cham ber ap p ara tu s consisting of anode- and  cathode-cells and  
electrodialysis-electrophoresis vessel is described. I t  perm its 
sim ultaneous electrodialy tic  purification and  electrophoretic frac tio n 
a tio n  of colloidal system s. F rac tio n a tio n  resu lts for separa tion  of 
am ylose and  am ylopectin  from  sta rch  are given. L. J . J .

Coagulation of colloids by electrolytes. XV. Electrochemical and 
chemical investigations on monodisperse gold sols. V. N. Volkov 
and  A. J .  R abinovitsch . XVI. Electrophoresis cell and measure
ments on monodisperse gold sols. A. J. R abinovitsch  and  V. N. 
Volkov {Acta Physicochim. U .R .S .S ., 1942,17, 14— 24, 25—41).— XV. 
Zsigm ondy Au sols show a decrease in  k and  an  increase in  pH  
on dialysis. D isplacem ent of H ' b y  added salts  reaches a  lim iting  
val. (A1 >  B a >  K) and  th e  am ounts d isplaced are equiv. to  th e  
am o u n ts  of adsorbed cations. T itra tio n  of an  undialysed sol w ith  
AgN Oa an d  V O S04 ind icates th e  presence of unreduced A u com 
pounds (H 2AuC130 ) adsorbed on th e  particles (not rem oved by  
u ltra filtra tion ).

X V I. Im provem ents on  th e  electrophoresis cell of Sm ith  and  Lisse 
(A., 1936, 697) a re  described and  th e  theo ry  is confirmed. D ialysed 
A u sols show a decrease in  m obility  and  £ on add ition  of KC1, BaCl2, 
an d  A1C1„, to  a  lim it corresponding to  m ax. H ' displacem ent. The 
effect of HC1 on £ is >  of KC1, while N aO H  gives a  £-concn. curve 
w ith  a  f la t m ax. In  general th e  decrease in  £ for non-dialysed sols 
is  less b u t  KCl, HC1, and  N aO H  all give £-concn. curves w ith  sm all 
m ax . Changes in  £ are accounted for by  va ria tio n s in  th e  e lectro
ly tic  dissociation. The theo ry  of M uller (cf. A., 1928, 1322) is 
applicable only w hen th e  H ' d isp lacem ent (KC1 and  dil. BaCl2 b u t 
n o t A1C13) (cf. A., 1939, I, 610) is very  sm all. C alculations of rad ii 
of particles on th is  theo ry  agree w ith  th e  counting  m ethod, b u t th e  
calc, charge differs w idely from  th e  titra tio n  val. J . H . B a .

Mechanism of the mutual coagulation process, m. H. B.
W eiser and  W . O. Milligan ( / .  Physical Chern., 1943, 47, 424— 436).—  
On m ixing tw o hydrophobic sols of opposite  sign of charge, m u tua l 
adso rp tion  of th e  oppositely  charged particles tak es place w ith  
low ering of th e  £-potential (or m obility) of th e  m ixed particles, 
accom panied in  m ost cases by  displacem ent of th e  counter ions of 
th e  double layer surrounding th e  particles of th e  respective sols. 
F e20 3 was used as positive  sol, th e  stab ilising  ions being H ’ and F e " ’ 
an d  th e  coun ter ion CT, and  Cu2Fe(C N )8, S n 0 2, As2S3, and  Congo- 
red  acid \f-ere used as negative sols. The behaviour of each sol p a ir 
is  described. C. R . H .

Electrophoretic study of action of alkylbenzenesulphonate deter
gents on ovalbumin.— See A., 1943, I I I ,  838.

VI.— KINETIC THEORY. THERMODYNAMICS.
Equilibrium in hydrogen-water systems containing tritium. J . F.

B lack  and  H . S. T aylor ( / .  Chem. Physics, 1943, 11, 395—402).—  
E q u ilib riu m  m easurem ents over a  P t-ch arco a l c a ta ly s t a t  289— 
576° k .  give for th e  reaction  H T  +  H 20  =  H 2 +  H T O  : log K  — 
0-292 log T  + 336-5/r -  1-055, AF° =  4-83T -  l-3 4 T lo g  T  — 
1540, AH° =  0-58T  -  1540, AS° =  1-34 log T  -  4-25, A C / =  
0-58 ± 0-05  g.-cal. p er degree p er mol., AH a° — —1540±160 g.-cal., 
p e r m ol., I  =  —1-055, in  agreem ent w ith  L ib b y ’s calculations (A., 
1943, I, 175) and  th e  assum ption  th a t  force fields are unaffected by  
nuclear m ass changes. L. J . J .

Magnetic study of colour changes in copper chloride. N. A.
Y ajn ik , R . Chand, and  D. C. Ja in  ( / .  In d ia n  Chem. Soc., 1943, 20, 
203—206).—T he change of m agnetic  suscep tib ility  w ith  tem p, and 
w ith  changes in  [CT] has been investigated  for 5%  solutions of 
CuCl2, [CT] being varied b y  add ition  o f HC1. A t 35° th e  colour of 
th e  so lu tion  changes from  b l u e  to  green as [HC1] is raised  beyond 4 n .

A t higher tem p, th is  colour change occurs a t  lower [HC1], th u s 
showing th a t  rise in tem p, brings ab o u t th e  sam e change as increase 
in  [CT]. The d a ta  support th e  view th a t  th e  colour change is due to  
com plex ion form ation. - ' K ' •

Absorption spectrum of reversible polymers of quinoline dyes.
H. E cker (Kolloid-Z., 1940, 92. 35— 70).— An a p p a ra tu s  for the 
m easurem ent of absorp tion  spec tra  of dye so lu tions in  th e  range 
4600— 6800 a .  w ith  an  accuracy w ith in  2— 3%  is described. The 
spectra l d a ta  recorded for aq. so lu tions of dyes consisting  of two 
variously  su b s titu ted  mols. of quinoline or Indole linked through 
one or m ore CH show a  va ria tio n  w ith  tem p era tu re  and  concn., a ttr i
bu tab le  to  reversible polym erisation  by  a  co-ord ination  mechanism. 
Polym erisa tion  leads by  w ay of double mols. to  h ighly  polymerised, 
fluorescent, th ixo trop ic, viscous and  elastic  p ro ducts , while a sharp 
narrow  absorp tion  band  appears. H aO an d  D 20  solutions show 
these  effects, b u t n o t H 2S, N H 3, HCN, or E tO H  as solvents. The 
h ea t of polym erisa tion  is ~ 7  kg.-cal. per single mol. Strong mol. 
resonance effects are shown by  th e  abso rp tion  band  referred to.

L- J- J-
Thermal analysis of binary systems. H. R heinbold t (Ber., 1941, 

74, [B], 756— 758).— A claim  for p rio rity  over Kofler and Wannen- 
m acher (ibid., 1940, 73, 1388). F. L. U.

System silver nitrate-water. A. N. C am pbell and  M. L. Boyd 
(Canad. J . Res., 1943, 21, B, 163— 169).— The tem p.-concn. diagram 
for th e  system  from  0 to  100%  of AgN Oa and  from  —7° to  195°, 
which has been determ ined  w ith  a degree of accuracy >  hitherto 
em ployed, confirm s th e  eu tectic  a t  —7-57° and 46-9% of AgN03 
and th e  b reak  in th e  curve a t  ~159° corresponding w ith the 
rhom bic ^  rhom bohedral tran sfo rm a tio n  of AgNOa. C. R. H.

System n-hexane-methylcyc/opentane-aniline. B. de B. Darwent
and  C. A. W inkler (J. Physical Chem., 1943, 47, 442— 454).—The 
system  has been in v estiga ted  a t  25.0°, 34-5°, and  45-0°, and the 
d a ta  are recorded in tab u la r  and  d iag ram m atic  form. The methods 
which yielded s tra ig h t consolute lines for th e  system  n-C ,H 18-  
m ethylcyc/ohexane-N H 2P h  have  been applied  to  th e  present system 
w ith  sa tis fac to ry  resu lts  for m ix tu res which con tain  large amounts 
of n-C6H 14 and  are fa r rem oved from  th e  p la it point. The val. 
of /3 =  y„Xpjypxn (y„ an d  xn are mol. fractions of naphthene in solvent 
and  in k-C 6H 14 respectively  and  yp and  xp a re  th e  mol. fractions of 
m-C6H 14 in so lven t and  in  w-C8H 14 layer respectively) is reasonably 
const., n o t only  for tie  lines a t  each tem p , b u t also over the temp, 
range investigated . C. R. H.

Behaviour of hydroxyapatite in solutions. R. E lem ent and R. 
W eber (Ber., 1941, 74, [B], 374— 386).—3Ca3(P 0 4)3,C a(0H )2
(I) does no t dissolve congruen tly  in H aO. A t 25° the am ounts of Ca 
and  P 0 4 in so lu tion  increase w ith  th e  proportion  of solid phase 
presen t, and  th e  ra tio  C a :P 0 4 varies from  1 : 1 to  1 : 1-26. For a 
given solid : liquid  ra tio  th e  to ta l  q u a n tity  dissolved decreases 
s ligh tly  w ith  rise of tem p., w ith  a m in. a t  40°, a t  which tem p, the 
ra tio  C a :P 0 4 is a m in. (1 : 1-46). T he so lubility  of (I) in aq. N H 3- 
acids is >  in H 20 ,  and is m uch g reater in 1%  aq. gelatin. W hen (I) 
is shaken w ith  T yrode 's  (Ringer) so lu tion  th e  am ounts of Ca and P 0 4 
in  solution decrease, th e  decrease being sm aller in presence of 1% 
gelatin . Solutions of org. acids have a strong  solvent action on (I), 
lac tic  acid being th e  m ost effective of those  studied. Electrical 
conductiv ities and  diffusion coeffs. are recorded for some of the 
solutions. , F . L. U.

Thermochemical study of processes taking place during heating of 
kaolin. B. S. Schvetzov and  C. O. G evorkian  (J. A ppl. Chem. 
R uss., 1942, 15, 302— 318).— C ertain exotherm ic effects suggested 
by  th e  heating  curve of kaolin  are, on  th e  basis of a study  of the 
Af-ray spectra  of th e  p roducts , and  of th e ir  h ea t of dissolution in 
H F , in te rp reted  as being due to  fo rm ation  of m etakaolin  a t  <900°, 
to  its  decom p., w ith  crysta llisa tion  of y-Al2Os, a t  900— 1050°, and 
to  fo rm ation  of m ullite  a t  1200— 1300°. ” R . T.

Heat of formation of iron disulphide. S. V. L ip in , V. S. Uskov, and 
V. R. K lokm an (J. A p p l. Chem. R u ss., 1942, 15, 411—421).— 
P y rite  and  m arcasite , b o th  con ta in ing  > 1 %  of S i0 2 and  other 
adm ix tures , gave in a calorim etric  bom b th e  h ea ts  of combustion 
to  F e30 4 and  S 0 2 of 188-4 and  194-0 kg.-cal. p er g.-m ol., respectively. 
The error, m ainly  due to  th e  chem ical inhom ogeneity  of th e  m aterial, 
was ± 1 -5  kg.-cal. T he difference betw een th e  h ea ts  of form ation  of 
py rite  and  m arcasite  is, therefore, real. J .  J . B.

Thermodynamics of humic acid reactions. The systems humic 
acid-calcium acetate-water, and methoxyhumic acid-calcium  
acetate-water. W. Fuchs (Fuel, 1943, 22, 112— 116).— T he equili
brium  conditions of th e  above system s have been investiga ted . On 
th e  assum ption  of a hom ogeneous system  th e  m ass action  law  was 
applied and  th e  therm odynam ic equilibrium  const., h ea t of reaction, 
and  changes of free energy were com puted . On th e  assum ption  of a 
heterogeneous system , th e  d istribu tion  law  was applied , and  d is tr ib u 
tion  coeffs. and  th e  therm al effects of phase d is trib u tio n  were com 
p u ted . The resu lts obtained by  these  tw o different m ethods of 
approach  checked reasonably  well. h .  C. M.
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VII.— ELECTROCHEMISTRY.
Conductivity of adsorptive charcoal. G. M. Schwab and  B. 

K arkalos (Z. Elektrochem., 1941, 47, 345— 353).— The electrical 
co n d u ctiv ity  of com m ercial form s of active  charcoal is increased 
considerably  during  th e  adsorp tion  of vapours, p a rticu la rly  Br. A t 
const. C vol. th e  effect is  independent of th e  ra te  of passage of B r 
vapour or i ts  concn., and  w ith  rise of tem p, decreases in p roportion  
to  th e  am o u n t of B r adsorbed. W ith  const, ex te rnal pressure on 
the  C th e  effect is independent of tem p, and  increases w ith  increasing 
pressure. The changes observed are >  oc th e  vol. changes of th e  
C particles, and  are explained b y  assum ing th a t  on adsorp tion  of 
B r th e  vol. of th e  C increases reversib ly , w h ilst its  m odulus of 
e lastic ity  decreases reversib ly . J . W . S.

Contact potential difference between mercury and thallium amal
gam. S. K arpatschev  and  A. S trom berg  ( / .  Phys. Chem. R uss., 
1943,17, 1— 3).— The characteris tics of tw o tw o-electrode therm ionic  
valves a re  com pared, th e  anode of one being a  th in  stream  of Hg, 
and  of th e  o th er a  sim ilar stream  of 12%  T1 am algam . T he vo ltage 
difference betw een th e  characteristics is 0-35— 0-42 v . T his agrees 
with th e  difference betw een th e  po ten tia ls of th e  electrocapillary m ax. 
of H g and  of T1 am algam  (cf. A., 1941, I , 81). J- J- B.

Passivity of platinum. B. V. E rsch ler (Compt. rend. Acad. Sci. 
U .R .S .S ., 1942, 37, 226—229)..—The velocity  of d issolution of a 
P t  electrode in  HC1 depends on th e  p o ten tia l of th e  electrode and 
[Cl']. F . R . G.

Electrochemical mechanism of passivation of platinum. B. V.
E rschler (Compt. rend. Acad. Sci. U .R .S .S .,  1942, 37, 230— 232).—  
R e ta rd a tio n  of dissolution of P t  b y  O is a ttr ib u te d  to  a  weakening 
of th e  field of th e  double layer owing to  d isp lacem ent of Cl by  O.

F . R . G.
E.m.f. measurements in liquid sulphur dioxide. K. Cruse (Z. 

Elektrochem., 1941, 47, 411— 413; cf. A., 1943, I, 229).— R easons 
for preferring  B ronsted ’s definition of acids and  bases to  th a t  of 
W ickert (A., 1937, I ,  306; 1943, I , 258) are deta iled . J . W . S.

Relation between the height of the polarographic wave of a cation 
and the concentration of the background. T. A. K riukova (Zavod. 
Lab., 1940, 9, 699— 702).— The heigh t of th e  polarographic  w ave of, 
say , 0-0005M -Pb" in  KC1 solution  depends on [KC1]. T his is due to  
m ovem ents of so lu tion  near H g  drops as th e  ra te  v of th e  m ove
m en t depends on th e  n a tu re  and  concn. of th e  “  background 
e lectro ly te .”  I f  th is  concn. is > 1 n .,  v is independent of th e  sa lts  
p resen t in sm all concns. T he cu rren t increase Ai  due to  v is cc vC, 
C being th e  concn. of, say, P b " . I f  v for a  given background 
e lectro ly te  is know n for all polarising voltages, C can  be calc, b y  
m easuring th e  h e igh t of th e  P b  w ave w ith o u t and  in  presence of 
g ela tin  w hich reduces v to  zero. T he calculation  gives correct 
resu lts  for Pb, Cd, Mn, Co, Fe, Cr, and  T h  in  sa tu ra ted  KC1.

J- J- B.
Hydrogen overpotential in alkaline electrolytes under reduced 

pressure. G. Schm id and  E . K. Stoll (Z. Elektrochem., 1941, 47, 
360— 368).— T he H -overpo ten tia l (17) a t  Cu, Ni, Pb, Ag, Fe, Zn, and  
Sn cathodes in  O-lsr-NaOH has been m easured a t  c.d. 10~2— 10-4 
am p. p er sq. cm. and  a t  H 2 p ressure (p) 15— 760 m m. F o r all 
m etals 77 increases w ith  decreasing p , th e  vals. for Cu, Ni, Pb , and  
Ag following th e  re la tio n  17 =  7j0 — k log p. W ith  th e  o th er m etals 
no simple re la tionsh ip  has been derived. T he cathode p o ten tia l 
relative to  a  non-pressure-dependent aux iliary  electrode is for Cu, 
Ni, Pb, and  Ag independen t of p  an d  th e  v a ria tio n  of 77 is therefore 
due only or principally  to  th e  v a ria tio n  of th e  equilibrium  p o ten tia l 
of the  aux iliary  H 2 electrode. I t  is suggested th a t,  since th e  electrode 
reaction  is u nder these conditions a lm ost un id irectional, i t  is td  be 
expected th a t  th e  k inetics of th e  reac tio n  will be independen t of th e  
concn. of th e  p roducts , i.e., th e  cathode p o ten tia l is independent of 
p  whereas th e  p o ten tia l of th e  reference electrode varies w ith  p  in  th e  
usual way. J . W . S.

Polarographic study of cis-trans isomerism of azo-compounds.—
See A., 1943, I I ,  361.

VIII.— REACTIONS.
Temperature, pressure, and specific volume changes of a gas under 

dissociation and re-association conditions. W . J. W alk er (Phil. 
M ag., 1943, [vii], . 34, 486— 488).— M athem atical. T he tem p , and  
pressure  of explosion of a  m ix tu re  of fuel and  a ir have  been com 
pu ted , tak in g  dissociation in to  account. T he m ethod  applies to  th e  
re-association  correction  requ ired  for tem p., pressure, an d  sp. vol. 
changes du rin g  th e  su bsequen t expansion. W . R . A.

Kinetics of the thermal decomposition of «-propyl and wopropyl 
form ates. R- B. A nderson and  H . H . Rowley (J. Physical Chem., 
1943, 47, 454— 463).—T he in itia l reaction  in th e  th erm al decomp, 
of H C 0 2P ra an d  H C 0 2Pr/3 over th e  range 300— 400° is decom p, to  
C3H 6 an d  H C 0 2H . H C 0 2H  th en  decom poses according to  H C O ,H  
-> -C 0 2 -}- H 2, H C 0 2H  -y-CO -{- H zO, or 2HCOaH  -^ -C 0 2 -|- C H aO -f- 
H „0  according to  surface conditions. T he velocity  coeffs. of C3H„

form ation can  be represen ted  by  k =  2-94 X 10® X e S6.660IB T for 
H C 0 2P ra and  k =  2-47 x  1012 X e - 44-230'* 3' for H C 0 2P rf. C. R . H .

Kinetics of the rearrangement of c/s-/ra«.y-isomerides in the gaseous 
state under the influence of foreign gases. H. Dichloroethylene.
B. T am am ushi, H . A kiyam a, and  K. Ish ii (Z: Elektrochem., 1941, 
47( 340— 345; cf. A., 1939, I, 151).— T he conversion of cis- in to  
trans-(CHJZ\)i in  th e  gaseous s ta te  h as been followed a t  200° b y  
m easurem ents of d ielectric const. A t const, p a r tia l pressure  of 
(CH2C1)2 th e  ad d itio n  of foreign gas increases th e  unim ol. velocity  
coeff., th e  effects of 0 2 and  NO being p a rticu la rly  m arked  and  
a ttr ib u te d  to  sp. c a ta ly tic  action, w hilst th e  effects of C2H 6, C 0 2, and  
N 2 a re  re la tively  sm all. In  th e  absence of foreign gas th e  unim ol. 
velocity  coeff. k is dependen t on  th e  (CH2C1)2 pressure a t  p ressures 
< 8 0  m m ., b u t  is independen t of th is  a t  h igher pressure. T he 
position  of equilibrium  (~ 6 0 %  cis a t  200°) is n o t appreciab ly  affected 
b y  th e  ad d ition  of 0 2, suggesting th a t  its  action  is one of hom o
geneous catalysis. C om parative  m easurem ents of th e  ra te s  of 
reac tion  a t  200°, 225°, and  250° ind ica te  th a t  th e  h e a t of ac tiv a tio n  
of th e  reaction  is ~16,000 g.-cal. p e r g.-mol. J . W . S.

Reaction between chlorohydrins and ammonia or am ines.— See A.,
1943, II , 354.

Rates of dissociation of penta-arylethanes.— See A., 1943, I I ,  360.

Solid-phase inversions of calcium orthosilicate, constituent of 
dolom ite-silica brick. S. Zerfoss and  H . M. D avis (J. A m er. Ceram. 
Soc., 1943, 26, 302— 307).— T he solid so lu tion  of P 20 5 in  2 C a 0 ,S i0 2 
(I) w as stud ied  b y  th erm al and  op tical m ethods and  th e  a - >  ß 
inversion p o in t w as found to  be  lowered b y  P 2Os. T he in h ib itio n  
of th e  /8 -> y  inversion of (I) by  1%  of P 20 6, B 20 3, Cr20 3, A s20 3, 
or V 20 6 m ay  be due to  : (1) pu re ly  physical sep ara tion  and  re s tra in t 
of th e  Crystals by  sufficient com patib le  c ry st. o r v itreo u s phase 
[th is m ethod is p robab ly  effective only  in  th e  case of bodies low in
(I)], or (2) th e  c rysta l-chem ical effect of a  solid so lu tion  of certa in  
acid  oxides in  th e  ß form , th e ir  in so lub ility  in  th e  y-form  la ttice , 
and  th e ir  sluggish p p tn . from  th e  ß form . T h is ty p e  of in h ib itio n  
involves th e  p reserva tion  of p a r t  of th e  Ca a tom s in  a  low co-ordin
a tio n  (i.e., 4 in stead  of 8 O neighbours). J .  A. S.

Kinetics of reduction of Cu" to Cu' by carbon monoxide in ammonia 
solution. E . I. D ontzova (J. A p p l. Chem. R uss., 1942, 15, 447—  
452).— A solution  of CuCl2 in  5-85n-N H 3 w as k e p t u n d er CO, an d  th e  
e.m .f. betw een a  P t  electrode im m ersed in th e  so lu tion  an d  a  
H g /H g 2Cl2 electrode m easured  every  20— 120 m in. T he [Cu'] calc, 
from  th is  e.m .f. increases a t  first very  slowly, th e n  a t  a lm ost const, 
ra te  up  to  > 9 5 %  of reduction . T he first period  is, e.g., 8 h r. a t  24°, 
5 h r. a t  30°, 3 hr. a t  41°, an d  2 h r. a t  49°, an d  th e  red u ctio n  is nearly  
com plete w ith in  24, 14, 9, and  8 h r., respectively . T he au to - 
ca ta ly tic  progress of th e  reac tion  is a ttr ib u te d  to  fo rm ation  of th e  
CuCO' ion which is th e  real reducing agent. J . J . B.

Olation of some chromium salts. A. L otterm oser, R . Schm ied, 
and  P. C. Chü (Kolloid-Z., 1940, 92, 129— 136).— Solutions of CrCl3 
to  which had  been added J equiv. of N aO H  were t i t r a te d  conducto- 
m etrically  and  p o ten tiom etrically  w ith  HC1 b ack  to  th e  hexa-aquo- 
sa lt. T he conductiv ity  of th e  final so lu tion  w as th e  sam e as th a t  of 
a  so lu tion  of [Cr(OH2) 6]C13 to  which a n  equiv. q u a n tity  of N aC l h a d  
been added. I t  follows th a t  th e  m onohydroxo-salt gives th e  hexa- 
aquo-salt w ith  acids w ith o u t any  side-reaction. p H  de te rm in a tio n s 
lead to  th e  sam e resu lt. T he velocity  of o lation  is sm all a t  0 °; a t  
50° a  const, ra te  of olation  is reached  a fte r  168 hr. In v estig a tio n s 
w ith  Cr chloride, n itra te , and  perch lo rate  in  aq. so lu tion  show th a t  
th e  anion is w ith o u t effect on th e  velocity  of olation. O lated  solu
tions were t i t r a te d  a t  0° w ith  equiv. am oun ts of HC1. C on d u c tiv ity  
an d  p H  determ inations show th a t  th e  acid  is n o t  used up.

A. J . M.
Influence of oxygen and sulphur atoms on the velocity of hydrolysis 

of the carbon-halogen bond. H . Böhm e (Ber., 1941, 74, [B], 248—  
256).— H alogen a tom s in  com pounds con ta in ing  halogen a n d  O or 
S linked to  th e  sam e C a to m  are v ery  reactive . Such substances 
o ften  have  pronounced  physiological action , e.g., COCl2, CSCla, 
(CH2C1)20 ,  C lC 02E t. C harac teristic  of all these  substances is th e ir  
hydrolysis b y  H 20  w ith  fo rm ation  of H H al. Qual. s ta te m en ts  in  
lite ra tu re  appeared  to  ind ica te  th a t  O com pounds were m ore s tab le  
th a n  S com pounds. T he course of hydro lysis is s tu d ied  for a  no. of 
cases using 0-lM -dioxan solutions w ith  va ry in g  am ourtts of H 20  and  
tit ra tin g  th e  halogen acid  w ith  N (C H 2P h )3, using NM e2,C 6H 1-N ;N Ph 
as ind icator, a  technique which is n o t in te rfered  w ith  b y  unchanged  
m ateria l. I t  is found th a t  O com pounds are  m uch  m ore easily  
hydro lysed  th a n  S com pounds; e.g., ha lf-tim e vals. a re  ; 9 m in. for 
C H 2C l'O E t and  10 days for C H 2C F S E t; 5 h r. for (CH2C1)20  an d  19 
dsfys for (CH2C1)2S w ith  200-fold excess of H 20  a t  25°. COCl2 is 
h ydro lysed  m uch  m ore rap id ly  th a n  CSC12. T he reac tions a re  first- 
o rder reactions b u t  in  th e  case of a -halogenated  e th e r an d  th io e th e r 
an  induction  period  is observed and  th e  accum ula tion  of a  defin ite  
am o u n t of H H al is necessary before a  no rm al first-o rder reac tio n  ra te  
is observed. E lectron ic  m echanism s are  discussed. J . W a.

Zone behaviour of enzymes.— See A., 1943, I I I ,  842.
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Ether-like compounds. XXIV. Synthesis and reaction velocities 
of higher ether-acids.— See A., 1943, I I ,  351.

Physico-chemical investigations of solutions in liquefied gases. 
XXIX. Catalytic activity of nitro-indicators in liquid ammonia. 
Salt effect in the ammonolysis of pilocarpine. E . A. Iz ra ilev itsch  
and  A. I. Schattenschte in  ( / .  Phys. Chem. R uss., 1943, 17, 24— 31).—  
The ra te  of am m onolysis of san ton in  in  liquid N H 3 a t  20—25° is 
alm ost unaffected by  N E t4Cl, 0-NO2-C6H 4-N E t2, £ -N 0 2-C6H 4-NMeAc, 
o -N 0 2-C„H4-NHMe, m -N 0 2-C6H 4-N H 2, or 2 : 4 : l - (N 0 2)2C6H 3-N E t2, 
and  raised in  th e  order 0-NO2-C6H 4-N H 2 (I) <  0-NO2-C6H 4-NHAc <  
m-NOj’C jH j'N H A c < 2 : 4 :  1-(N 02)2C6H 3-N H 2 <  phenolph thale in  
<  CH2Ac2 <  o t-N 0 2-C6H 4-0H , 2 : 4 : 6 :  1 -(N 02)3C6H 2-N H 2 <  
^ •N 0 2-C6H 4-0 H  ( I I ) ; n-(I) raises th e  ra te  4 tim es, and  n -(II) 700 
tim es. The cata ly tic  ac tiv ity  increases w ith  th e  acid s tren g th  of the  
cata lyst. T he ra te  oi am m onolysis of pilocarpine in  liquid N H 3 +  
0-09n-NH4N 0 3 a t  20° is raised by  N a N 0 3 (1-3 times) <  L iN 0 3 <  
B a (N 0 3)2 <  S r(N 0 3)2 <  C a(N 03)2 (13-5 tim es for a  n .  solution). The 
sa lt effect of cations is th e  stronger th e  m ore "  acid ”  is th e  cation.

J .  J . B.
Preferential paths in contact catalysis. A. A. B aland in  {Acta 

Physicochim. U .R .S .S ., 1942, 17, 73— 81).— Calculations of th e  
p robabilities of reactions on N i ca ta lysts based on th e  m ultip le t 
theo ry  (cf. A., 1929, 519; 1941, I, 341) are revised, using new  bond 
stren g th  da ta . T he resu lts (in general unchanged by  th e  new data) 
agree w ith  experim ent. Several new reactions are considered on th is 
basis. J . H. B a.

Contact decomposition of hydrocarbons. Conversion of /¡-butane 
under the action of carbon dioxide over nickel alumina catalysts.
A. A. B alandin, M. N. M aruschkin, and  M. M. Afanasiev {Acta 
Physicochim. U .R .S .S ., 1942, 17, 82— 92).— W ith  rise in  tem p. 
{6) from  400° to  600°, [CO] and  [H 2] of th e  p ro d u c t from  C4H 10 and  
C 0 2 over a  N i-A l20 3 ca ta ly s t increase, and  th e  vol. increases te n 
fold. The hydrocarbon  co n ten t is all CH4 a t  600° (am ount decreasing 
w ith  8). F o r low in itia l C 0 2 content, CH4 is >  original C4H 10, 
ind icating  decomp, of C4H 10, an d  decrease in th e  C and  H  con ten t of 
p roducts indicates decom p, to  C. C2H 6 is found in  some experim ents 
b u t  is n o t due to  pyrolysis since no defines are produced. The 
results are explained on th e  m ultip le t theo ry  (cf. preceding ab strac t). 
W ith  th e  ca ta ly st th e  C4H 10 first suffers ru p tu re  of a p rim ary  C -H  
linking followed by th a t  of C-C to  give H , C H 2, and  P r. P r  an d  
H  recom bine to  give C3H 8, and  C H 2 w ith  C 0 2 gives CO and  H 2. The 
shortened chain  repeats th e  process (calculation shows i t  to  be m ore 
favourable). A lternatively  C H 2 gives C and  H 2 or is hydrogenated  
to  CH4. C 0 2 and  PrCH O  under sim ilar conditions give olefines 
(am ount increases w ith  8) as well as paraffins, b u t 8 m ust be h igher 
th an  w ith  C4H 10. This indicates th a t  PrCH O  is n o t an  in te rm ed iate  
in  th e  C4H 10-C O 2 reaction. J . H . B a .

Relationship between particle size and efficiency of palladium- 
polyvinyl alcohol (Pd-PVA) catalysts. L. D. R am pino, K. E . 
K avanagh, and  F. F . N ord (Proc. N at. Acad. Sci., 1943, 29, 246—  
256).— Pd-PV A  was prepared  by  reducing PdC l2 in  PVA solution by  
H 2 or by  allowing th e  slow reduction  b y  PVA itself to  proceed to  com 
pletion. No appreciable difference of function  w as observed in  th e  
two preps. E lectron  m icrographs show ed no significant difference 
in particle  size, th e  Pd being presen t m ainly as hexagonal crystals. 
P a rtia l separation  of th e  particles by  centrifuging revealed, in  th e  
com parison of ra tes  of cata ly tic  hydrogenation  of P h N 0 2, th a t  th e  
a c tiv ity  was m ainly  associated w ith  th e  particles of sm aller size. 
S ta tis tica l evaluation  of th e  particle  size from  electron m icrographs 
ind ica ted  th e  existence of a  rough q u an t, rela tionsh ip  betw een th e  
ca ta ly tic  a c tiv ity  an d  surface area. A n additional q u a lity  facto r is 
to  be  a ttr ib u te d  to  th e  superio rity  of th e  syn the tic  polym er-supported  
c a ta ly s t over th e  gum  arab ic-supported  type. L. H . L.

Catalytic hydrogenation of carbon monoxide : methane synthesis 
from water-gas.— See B., 1943, I, 437. 

Nikel-chromic oxide catalysts for hydrogenation of peanut oil.—
See B., 1943, I I , 351.

Anodic polishing of lead.— See B., 1943, I, 457.

Photochemical decomposition of platinum complexes. I. Photo
chemical decomposition of the platinum complexes with oxalic acid 
and maionic acid. T. Banerjee, H . C hakravorty , and  S. Sarker 
( / .  Ind ian  Chem. Soc., 1943, 20, 207— 212).— T he photochem ical 
decomp, of the  com plexes form ed betw een H 2PtCl„ and  K 2C20 4 or 
CH2(C 02K )2 follows a  unimol. course in blue ligh t b u t in u ltra -v io le t 
ligh t th e  unimol. velocity  coeffs. decrease w ith  tim e. T he val. of the  
ra tio  [CH2(C 02K )2]/[H 2PtCl„] ( =  R) affects th e  q u an tu m  yield  (y) 
in th e  second reaction . W hen R  is ~ 3  y is ~ 1 , b u t as R  increases y 
suddenly increases so th a t  w hen R  =  6 y =  4 and  an  induction  
period appears. I t  is assum ed th a t  when R  is 7>3 some o th er com plex 
is involved. Possible m echanism s are discussed. C. R . H .

Mercury-photosensitised decomposition of /¡-butane. A. W . H ay
and C. A. W inkler {Canad. J .  Res., 1943, 21, B, 149— 155).— The 
Hg-photosensitised decomp, of n-C4H I0 a t  100°, 175°, an d  250° leads 
to  the  form ation of H 2, octanes, and  dodecanes. D iscussion of the

decom p, m echanism  leads to  th e  view th a t  liberated  H  a t °TVr ijnk- 
w ith  unchanged C4H l0 to  give Bu° and  H 2 by  ru p tu re  of a  L n. 
ing, and  th a t  B u“ radicals th en  un ite  to  form  h igher Para* n|{  H

IX.— PREPARATION OF INORGANIC SUBSTANCES.
Complex compounds of diguanide w ith bivalent m etals. V. Cop

per and nickel m-phenylenebisdiguanidine and their salts, bee A.,
1943, I I , 361.

Air-free carbon dioxide from  the Kipp apparatus for the  Dumas 
nitrogen determ ination. R. K raus (Z. anal. Chem., 1943, 125,
405— 406; cf. A., 1943, i ,  321). M erck 's N a  K  carb o n a te  cast into
rods gives w ith  20%  H 2S 0 4 pure  air-free C 0 2, con ta in ing  no trace of 
H 2S, w ith o u t any  p re -trea tm en t being necessary. L. S. T.

Concentration of hafnium. Preparation of hafnium-free zirconia.
E . M. Larsen, W . C. Fernelius, an d  L. L. Q uill {Ind. Eng. Chem. 
[Anal.\, 1943, 15, 512— 515).— Zr and  H f can be satisfactorily 
ex trac ted  from  cyrto lite  b y  h eating  1 p a r t  of th e  200-mesh ore with 
2 p a r ts  of conc. H 2S 0 4 a t  a  m ax. tem p, of 210— 220°, and pouring 
th e  cooled digest in to  5 p a r ts  of H 20 .  Acid solutions of dil. ZrO-HfO 
su lpha te  sprayed  in to  10%  H 2S 0 4 a t  70— 75° sim ultaneously with 
dil. H 3P 0 4 yield a dense, com pact p p t. th a t  is easily filtered. Treat
m en t of a  cold slu rry  of th e  p h o sphates w ith  ice-cold N aO H -N a20 2 
solution, followed by  digestion  a t  70° y ields an  acid-sol. hydrate. 
Conditions for th e  frac tiona l sep ara tion  of Zr and  H f by direct pptn. 
of th e  phosphates in  dil. so lu tion  hav e  been investigated. The 
m other-liquor from  a  p a rtia l p p tn . of th e  to ta l  oxides as phosphate, 
w hen purified b y  oxychloride recrysta llisa tion , gave Hf-free Zr02. 
T he H f-free oxide p rep ared  b y  ign ition  of th e  h y d ra ted  oxide a t 900° 
h as p 5-64. D etails of procedure, including a  m ethod  of analysis by 
p determ inations of th e  ign ited  Z r-H f oxides, a re  given.

L. S. T.
Silicates. XI. F u rth e r experim ents w ith  pyrophyllite and com

parison of its reactions w ith those of talc. E. Thilo  and U. Schwarz 
{Ber., 1941, 74, [B], 196— 204; cf. A., 1937, I, 206, 256).—The 
th erm al decom p, of anhyd . p y ro p h y llite  (I), A l2[Si4O 10]O, which is 
first de tectab le  a t  1150° in  th e  absence of im purities, occurs at 
900° in  m ix tu res of (I) w ith  MgO, th is  being  also th e  decomp. temp, 
of talc , th e  Mg analogue of (I). T he p rim ary  products are Mg 
spinel and  free S i0 2 or Mg2SiÔ4 w ith  som e MgSiOs, according to 
th e  am o u n t of MgO used. Some decom p, of (I) in to  mullite and 
SiOa also occurs a t  1060° (instead  of a t  1150° in  th e  absence of MgO). 
CuO reac ts w ith  (I) sim ilarly  to  MgO, tran sfo rm a tio n  into CuA120 4 
and  S i0 2 being alm ost com plete in  6 h r. a t  950°. In  presence of 
MgO or CuO th e  S i0 2 appears as c ris to b a lite  a t  a tem p, much lower 
th a n  th a t  (1200°) needed w hen (I) is h ea ted  alone. Whereas MgCl2 
reac ts w ith  (I) to  form  a com pound analogous to  cordierite, CoCl2 
reac ts a t  800° to  give CoA120 4, S i0 2, and  HC1. In  the  course of 
th is  reac tion  a  b rig h t lavender-b lue  com pound is form ed, the nature 
of which is discussed. A review  of th e  evidence available indicates 
th a t  th e  th erm al decom p, of (I), like  th a t  of ta lc , consists primarily 
in  th e  d isru p tio n  of th e  te tra h e d ra l, S i-O -S i layers into simple 
fragm ents. F. L. U.

Phosphates. II. N eutral and basic phosphates of alkaline-earth
m etals. W . R a th je . HI. H ydroxyfluorapatite. F. Giesecke and 
W . R a th je . IV. N eutral and basic phosphates of heavy metals. 
V. Low crystallisation velocity of te rtiary  phosphates. W. Rathje
{Ber., 1941, 74, [B], 342— 349, 349— 356, 357— 362, 546— 552).—
II . P hosphates of Mg, Ca, Sr, and  B a are p repared  by the  method 
of “ acid im étrie  p p tn .,” which consists in  th e  slow addition of aq. 
K H 2P 0 4 (or N a2H P 0 4) to  a dil. so lu tion  of th e  n itra te  or chloride 
of th e  m etal, a n eu tra l reac tio n  being m ain tained  by the 
sim ultaneous ad d ition  of aq. N aO H  of know n concn. From  the 
am o u n t of N aO H  used during  th e  p p tn . th e  com position of the ppt. 
can  be calc. To ensure equ ilib rium  an d  preclude th e  copptn. of 
d iphosphates th e  liquid  is k e p t boiling, th e  so lu tions are dil., and 
th e  p rec ip itan t is added  slowly. T he p h o sphates stab le  under these 
conditions are Mg3(P 0 4)2, 3C a(P 0 4)2,C a(0 H )2 (I), B a3(P 0 4)2, and 
3Sr3( P 0 4)2,S r(0 H )2.

I I I .  A ttem p ts  to  p repare  flu o rap a tite  by  acid im étrie  pp tn . of 
Ca(NOs)a by  K H 2P 0 4 in presence of N aF  resu lted  in  th e  formation 
of m ix tu res of 3Ca3(P 0 4)2,C aF2 w ith  (I). T rea tm e n t of (I) with 
conc. aq. N aF  leads to  decom p, w ith  fo rm ation of C aF 2, b u t with 
dil. N aF  th e  liqu id  becom es alkaline owing to  p a r tia l exchange 
betw een OH and  F . N o evidence could be o b tained  for th e  form
a tio n  of corresponding com pounds having Cl2, B r2, I 2) s o 4 or C 0 3 
in place of F 2.

IV . H eavy  m etal phosphates form ed by acid im étrie  p p tn . under 
n eu tra l conditions have t j1® fo,1*°w*n 8 “ ^ p o s itio n s  : M3(PO .)2 
(Cd, Mn, Fen , Co, Ni, Cu) ; M P 0 4 (Al, D  Ce Bi) ; 3M3( P 0 4)2iM(OH)2 
(Zn, Pb). F e P 0 4 free from Fe(O H )3̂ can be o b ta ined  only in acid 
so lu tion  in  presence of excess of PO ,

V. Acidim étrie pp tns. carried o u t a t  0 o ften  lead  to  th e  fo rm 
a tio n  of re la tively  sol. secondary phosphates, w hereas a t  100° b u t 
otherw ise under th e  sam e conditions th e  m uch less sol. te r t ia ry
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phosphates are produced. T his behaviour is a ttr ib u te d  to  th e  low 
velocity of c ry sta llisa tion  of th e  te r tia ry  sa lts , an d  is discussed in 
relation to  th e  softening of h o t H 20 ,  "  phosphating  ” of m etals, 
hardening of Zn p h o sphate  cem ent, m anufactu re  of superphosphate, 
and th e  action  of fe rtilisers. F . L. U.

Hydrides of nickel. R. B. N . Sahai and  R . C. R ay  (J. Ind ian  
Chem. Soc., 1943, 20, 213— 217).— A n ap p ara tu s for p reparing  large 
quantities of N i hydrides from  M gPhB r, NiCl2, and  H , is described. 
The decomp, p ressure  curve of th e  h y d rides from  30° to  150° consists 
of two s tra ig h t lines in te rsecting  a t  56°. Below and  above 56° 
N iH2 and N iH  are form ed respectively . N o o th er hydride  appears 
to exist w ith in  th is  tem p, range. T he tran s itio n  from  N iH 2 to  
NiH is irreversible. T he calc, h e a ts  of fo rm ation , ex trap o la ted  to  
18° in each case, a re  N iH 2 35,200, N iH  17,100 g.-cal. C. R . H .

X.— ANALYSIS.
Colorimetric test of pH in alkaline solution by means of permanent 

colour standard solutions, with special reference to electroplating 
solutions.— See B., 1943, I, 456. 

Salts of tervalent thallium as indicators in alkalimetry and acidi-
metry. V. K. Zolotuchin (Zavod. Lab., 1940, 9, 133— 134).— T1‘"  
gives in alkaline solutions a yellow  sol of T l(O H )3. T he colour 
change is so a b ru p t th a t  i t  can  be used in  t itra tio n , especially in 
presence of oxidising substances which d estroy  org. indicators. 
The solution m ust con ta in  m uch C l', so th a t  NaCl is added  to  
H 2S 0 4 or H N O j before t itra tio n . E xam ples are given for solutions 
containir% Cl2, Br, and  N 0 2. J- J- B.

Determination of water. E. E ck e rt an d  P . W ulff (Angew. Chem., 
1940, 53, 403— 405).— M odem  m ethods of determ in ing  H 20  in 
org. substances, salts, m inerals, etc. a re  briefly described.

A. R . P .
Determination of hygroscopic moisture in crystalline hydrates.

A. T. Sveschnikov and N. V. K oleva (Zavod. Lab., 1940, 9, 357).—  
W hen hydrates, e.g., BaCl2,2H 20 ,  C u S 0 4,5H 20 ,  or KA1(S04)2,12H 20 , 
are m ixed w ith  CaC2, the  hygroscopic H zO reac ts  first and  can  be 
calc, from the  vol. of C2H 2 evolved during  th e  first 15 sec.

J . J .  B.
Rapid determination of water in by-product sulphur.— See B .,

1943, I, 445. *
Determination of small concentrations of electrolytes by a galvanic 

method. B. A. R aschkovan (Zavod. Lab., 1940, 9, 728— 731).— 
The solution is placed betw een a H g  cathode  and  an  anode of 
am algam ated Cu, and th e  cu rren t in  th e  ex te rn a l c ircu it m easured.
The m ethod is applied to  th e  d e te rm in a tio n  of HC1 and  of o-
C ,H 4(C0)20  in  air. J .  J . B.

Dynamic determination of free halogens. M. M. R aines, A. I. 
Krupkin, and P. V. Rodzevitsch (Zavod. Lab., 1940, 9, 135— 138).—  
Gas containing Cl2 or B r (or both) is passed  th ro u g h  a 0-15%  solu
tion of K I and th e  colour ob tained  m easured  w ith  a  photo-cell. 
If the [C1J or [Br] is <0-1 mg. p er 1. of a ir, s ta rch  is added  to  K I. 
o-Tolidine can be used in stead  of K I for Cl2 o r B r alone b u t  n o t for 
their m ixtures. J .  J . B.

Determination of halogens. M. B. Schtschigol (Zavod. Lab., 1940, 
9, 310— 313).— The solution con ta in ing  Cl', B r', and  I '  is divided 
into three p a rts . In  (a) all th ree  halogens a re  ex ac tly  p p td . using 
Q mols. of A g N 0 3. In  (b) I is determ ined  b y  add ing  H M nO( and  
starch and t it ra tin g  w ith  AgN Os. (c) is m ixed w ith  aq. N H , 
(final [NH3] =  0-5x.) and  w ith  Q mols. of A g N 0 3; A g l and  A gBr 
are p p td ., b u t A g(N H 3)2Cl rem ains in  so lu tion  and  is de term ined  
in the  filtrate . J . J . B.

Colorimetric determination of chlorine residuals [in water] up to 
JiO p.p.m. with o-tolidine.— See B., 1943, I I I ,  283. 

Volumetric determination of iodide ion in mercury compounds.
V. D. Ponom arev (Zavod. Lab., 1940, 9, 299— 300).— H g I2or K 2H g I4 
is shaken w ith  Zn am algam  an d  2 n -H 2S 0 4, and  I '  is de term ined  in 
the  resu lting  so lu tion  as usual. J .  J . B.

Volumetric determination of iodides [in presence of chloride and 
bromide.] P . K a in ra th  (Z. anal. Chem., 1942, 125, 1— 5)-— T he 
iodide solu tion , or th e  Ag halide  p p t.,  is t re a te d  w ith  glacial AcOH 
-f 20%  NaOAc, and  th e  I 'o x id ised  to  I 0 3' by  aq. B r, excess of which 
is rem oved by  m eans of 80%  H C 0 2H  (not PhO H ). 5%  K I and  dil. 
H 2S 0 4 a re  added, an d  th e  lib e ra ted  I  is t i t r a te d  by  0 -lx -N a 2S2O3. 
The I '  c o n te n t of a  pho tograph ic  film can be sim ilarly  determ ined  
a fte r  rem oval of A g l from  th e  film b y  m eans of 5%  N a 2S20 3.

L. S. T.
Colorimetric micro-method for [determination of] dissolved oxygen 

[in water].— See B., 1943, I I I ,  259. 
Electrochemical determination of dissolved oxygen in  water.—

See B „  1943, I , 426.
Determination by W inkler’s method of free oxygen in water con

taining unsaturated compounds.— See B „ 1943, I I I ,  284.

Oxalate method of determining sulphate ion.— See B.,
259.

1943, I I I ,

Reaction of selenic acid with silver ion and the consequent separa
tion of selenic from sulphuric acid. R . R ipan  (Z. anal. Chem., 1942', 
125, 38— 40).— 4— 5 drops of 0-lM-AgNO3 are  added  to  th e  neu tra l 
so lu tion  of a  selenate or to  H 2S e 0 4 neu tra lised  to  p H  6-7 by  N aH C 0 3. 
P p tn . of A g2S e 0 4 can  be  ensured b y  add ing  2x-N aO A c and  COMe2. 
T he lim it of identification  is 10-7 g. F o r th e  q u an t, p p tn . and 
separa tion  of S eO ," from  S 0 4" , th e  so lu tion  should be n eu tra l and  
should co n ta in  2x-NaOA c and  20%  of COMe2, and  should be 
>0-05m. w ith  respect to  S e 0 4" .  T he Ag2S e 0 4 is p p td . b y  0-1m- 
A g N 0 3 an d  w ashed w ith  20%  COMe2. L. S. T.

Determination of selenium in sulphur.— See B ., 1943, I, 446. 

Detection of nitrates in presence of interfering anions. B. I .
Soibelm an and  F. Bresler (Zavod. Lab., 1940, 9, 359—-360).— N O a' is 
d e tected  w ith  N H P h 2. To rem ove th e  in te rfering  anions th e  solu
tio n  is tw ice evapora ted  to  dryness w ith  10%  aq . N H 3 sa tu ra ted  
w ith  S 0 2 (thus destroying N 0 2', M n 0 4', C103', OCT, C r0 4" ,  etc.) 
and  th e  residue p p td . vrith cryst. Ag2S 0 4 (elim inating halogens 
e tc .). J .  J .  B.

Aminosulphonic acid in the determination of nitrites. W . M.
Cummingf and  W . A. A lexander (Analyst, 1943, 68, 273— 274).—  
N O /  is de term ined  b y  ad d itio n  of excess of N H 2-S 0 3H  and  
b ack -titra tio n  w ith  s ta n d a rd  N a N 0 2, using a-C1PH ,-N H , +  p-  
N H 2,C 5H 4,S 0 2-N H 2 in AcOH as ex te rn al ind icator. NaOA c is 
added  as a  buffer in  t i t r a tin g  strong ly  acid  solutions.

M. H . M. A.
Determination of nitric oxide in manufactured gases.— See B .,

1943, I , 436.

Separation of phosphoric acid as bismuth phosphate in quantitative 
analysis. I. A. K eschan (Kesans) (Z. anal. Chem., 1942, 125, 6—  
22).-—T he p p tn . of P 0 4' "  b y  B iO N 0 3 in dil. H N 0 3, an d  sep ara tion  
from  L i‘, N a \  K \  C a", S r" , and  B a " , have  been investiga ted . 
D a ta  on th e  so lub ility  of B iP 0 4 in  0-25— 2 x -H N 0 3 are  recorded and  
discussed ; th e  so lub ility  in  0-5n-H N O 3 is 24-0 mg. p e r 1. Solubility  
increases in  presence of Cl', B r ', I ' ,  an d  S 0 4" .  P p tn . can  be m ade 
q u an t. (2 mg. P 0 4"  p er 1.) b y  using  excess of p rec ip itan t (0-5 g. of 
B iO N 0 3 in 0-5x-H N O 3). C20 4" ,  S " , S20 3" ,  C N S', 1 0 3', an d  A s0 4" '  
in terfere  an d  m u st be  p resen t only  in  sm all am ounts. Super- 
sa tu ra tio n  of B iP 0 4 is m arked, b u t can  be  overcom e b y  digestion  
for 6— 8 hr. on th e  w a te r-b a th  or, preferab ly , b y  shak ing  for 1— 2 h r. 
Sm all am oun ts of H 3P 0 4 (< 0 -2  g. p er 1.) a re  n o t p p td .,  and  ad d ition  
of know n am oun ts of H 3P 0 4 or of fresh ly-pp td . B iP 0 4 is th en  
necessary. C ations th e  hydrox ides of w hich a re  s trong  bases 
a re  generally  co-pp td . in  sm all q u a n titie s  w ith  th e  B iP 0 4. C l' does 
n o t in terfere , b u t  S 0 4"  increases co-pp tn . of th e  alkalis. T he order 
of co-pp tn . is K  >  N a  >  L i, and  Ca >  Sr >  B a. C onditions of p p tn . 
under which co n tam ination  of th e  B iP 0 4 is negligible are recorded. 
E xcess of B i in  th e  filtra te  from  th e  p h osphate  p p tn . is rem oved 
b y  m eans of H 2S a t  room  tem p ., and  cations rem aining in  th e  filtra te  
are  determ ined  b y  th e  usual m ethods. L . S. T .

Determination of phosphorus in chalk in the form of a complex 
of phosphoric acid, molybdenum, and 8-hydroxyquinoline.— See B .,
1943, I , 444.

Determination of phosphate in plant ash.— See B ., 1943, I I I ,  262, 
263. 

Photometric determination of phosphoric acid in fertilisers.— See
B „  1943, I I I ,  263.

Chemical determination of minute amounts of boron in plants.—
See B „ 1943, I I I ,  263.

Colorimetric determination of boron in steel, using the quinalizarin 
reaction.— See B ., 1943, I , 456.

Detection of silicic acid and hydrofluoric acid by the tetrafluoride 
and oily drop tests. R . A lbrecht and  H . B a st [in p a r t  w ith  M. 
B ü ttn e r] (Z. anal. Chem., 1943, 125, 321— 335).— Success in  g e ttin g  
th e  S iF 4, liberated  b y  h eating  w ith  H 2S 0 4, to  give a  w hite s ta in  on  
w et, b lack  filter-paper depends on th e  ra tio  of S i0 2 : C aF 2. L im it
ing  mol. ra tio s  for p p td . S i0 2 are  ~ 1  : 10, for sea-sand ~ 1  : 2, for 
N a 2S iF 6 ~ 1  : 6, for B aS iF 6 1 : <0-17. B y using a  d rop  of H 20  on 
a ru b b e r rod, tran sferring  to  a  cellulose ace ta te  slide, add ing  HC1 
and  BaCl2, an d  exam ining m icroscopically for B aS iF , crystals, th e  
lim iting  ra tio s  can  be raised, e.g., to  1: 66 for p p td . S i0 2 con ta in ing  
11%  of H 20 .  F o r sand  and  anhyd . p p td . S i0 2, th e  only  lim iting  
fac to r for excess of S i0 2 is th e  m in. ac tu a l w t. of C aF 2 requ ired  (—0-2 
m g.), b u t  for hydrous S i0 2 th e re  is a  lim iting  ra tio  (—25 : 1). 
Q uartz, how ever fine, fails to  give a  positive  te s t. N a 2B 40 , ,  if 
> 0 -2  m olar w ith  reference to  th e  C aF 2, in h ib its  th e  reac tion . T h e  
characteris tic  oily d rops form ed w hen fluorides a re  h e a ted  w ith  
H 2S 0 4 in  glass a re  in h ib ited  b y  a  C aF 2 : N a 2B 40 7- ra tio  of 1 : 2 ,  
b u t  th e  Z r-a liza rin  lake te s t  is n o t affected b y  ra tio s  of even  1 : 25.

S. A . M.
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Determination of silicon in steel with a photocolorimeter.— See
B ., 1943, I, 456.

Gravimetric determination of potassium, rubidium, and cæsium.
O. G. Scheintzis (Zavod. Lab., 1940, 9, 162— 163).— 0-2— 0-005 g. of 
K , R b , or Cs is p p td . b y  3%  Mg sa lt of dipicrylam ine, th e  p p t. is 
w ashed  w ith  H 20-free  E t20  a t  10°, dried a t  80— 90°, and  weighed.

J- J  B.
Sedimentary determination of potassium and its use in soil investi

gations.— See B „  1943, I I I ,  230. 

Determination of sodium in presence of molybdenum. C. H .
H ale  {Ind. Eng. Chem. [Anal.], 1943, 15, 516— 517).—Mo interferes 
b y  form ing a p p t., presum ably  of U 0 2M o04, w ith  th e  Zn U 0 2 
a ce ta te  reagen t. T he in terference is overcom e by  adding citric  or 
ta r ta r ic  acid to  form  th e  sol. com plex w ith  M o04" . D etails of 
p rocedure  an d  te s t  d a ta  are given. L. S. T.

Rapid determination of sodium chloride in presence of protein.—
See B ., 1943, I I I ,  250.

Sensitivity of chemical reactions. VI. Reactions giving rise to 
supersaturated solutions. Z. K araoglanov (Z. anal. Chem., 1943, 
125, 336— 349 ; cf. A., 1943, I, 163).— The sensitiv ity  of th e  reaction 
C a "  +  S 0 4"  is raised by  increasing th e  reaction  tim e or th e  concn. 
of reagent, or (for shorte r reaction  times) b y  seeding w ith  
C aS 0 4,2H 20  or B a S 0 4, or scratching w ith a glass rod, o r by  s ta r t
ing th e  reaction  by  w arm ing for 5 min. ; i t  is m arked ly  lowered by  
th e  presence of HC1. C aS 04 forms supersa tu ra ted  solutions, which, 
however, a re  m uch less stable th an  those of Mg2C20 4. In  th e  
sep ara tion  of B a from  Ca b y  th e  S 0 4"  m ethod, p p tn . is carried o u t 
slowly, a t  room  tem p., and  in presence of HC1. The reaction  
S r"  - f  C r0 4"  is m uch less affected by  th e  above factors, except 
th a t  there  is a  m arked decrease in sensitiv ity  in presence of AcOH. 
S rC r0 4 form s only unstab le  su p ersa tu ra ted  solutions. B a " +  C r0 4"  
is a  h ighly sensitive reaction, n o t g reatly  affected by  factors o ther 
th a n  th e  concn. of reagen t and  th e  presence of AcOH ; BaCrO, does 
n o t form  su p ersa tu ra ted  solutions. To separa te  B a from  Sr by  th e  
C r0 4"  m ethod, p p tn . is carried  o u t w ith  a  slight excess of pp tg . 
ag en t a t  room  tem p, in  presence of dil. AcOH, th e  pp t. being filtered 
off a t  once. The reaction  H g " CNS' is m uch m ore sensitive 
when th e  reagents are in  equiv. p roportions th a n  under th e  usual 
conditions, owing to  th e  solubility  of Hg(CNS)s in  e ither H g (N 0 3)2 
o r N H 4CNS ; seeding, scratching, and  longer reaction  tim es increase 
th e  sensitiv ity . S. A. M.

Determination of active calcium oxide in quicklime.— See B.,
1943, I, 444.

Rapid analysis of technical magnesium chloride.— See B ., 1943, I, 
444. 

Determination of traces of zinc with Pulfrich’s photometer. L.
K ulberg  and  F . Ju ro v sk a ja  (Zavod. Lab., 1940, 9, 295— 296).— A 
so lu tion  contain ing 10-5— 10~6 g. of Zn, and  sim ilar am ounts of Fe, 
Al, Mn, Cu, Ca, and  Mg, is m ixed w ith  0-5 ml. of 10% K I and  com 
ple te ly  evaporated . The solid is dissolved in  2 ml. of H aO ; Cu 
rem ains in th e  residue. To th e  liquid  N H 4 c itra te  and  H C 0 2H  are 
added , and  ZnS is p p td . w ith  H ,S . ZnS is transform ed in to  Zn sa lt 
o f 8-hydroxyquinoline, which is decom posed w ith  HC1, and  8- 
hydroxyquinoline  is coupled w ith  d îazotised sulphanilic acid. The 
N H , sa lt of th e  dye ob tained  has an  absorp tion  m ax. near 470 m/x. 
I t s  am oun t is determ ined  w ith  a photocolorim eter, using a green 
filter. J J- B.

Determination of small amounts of cadmium in air.— See B., 1943 
I I I ,  257.

Separation of lead from copper, cadmium, and iron, as lead 
chromate. I. Sarudi (v. S tetina) (Z. anal. Chem., 1943, 125, 370—- 
372).— 1%  K 2C r0 4 is added dropwise to  a  boding solution of the  
n itra tes  or ace ta tes (not chlorides) in  v ery  dil. H N 0 3, to  w hich 
NaOAc and  AcOH have  been added, and  th e  pp td . P b C r0 4 washed 
w ith  1%  AcOH, E tO H  and  E taO, and  dried a t  100°. T he Cu is 
determ ined electro ly tically  a fte r reduction  of excess of C r0 4"  w ith  
C H aO, or is p p td . as CuS and  Cu2S b y  N a2S20 3 and  ign ited  to  CuO. 
T he Cd is p p td . as CdS and  determ ined as such or as C dN H 4P 0 4,H 20  
o r Cd2P 2Ô 7. T he m ethod is quicker and  sim pler th a n  th e  S O ,"  
m ethod, and  sa tisfac tory  results are obtained. S. A. M.

Determination of lead in air by means of dithizone.— See B., 1943. 
I l l ,  257. 

Volumetric determination of lead.— See B., 1943, I I I ,  277. 

Work involved in and efficiency of colorimetric methods. A.
Schleicher (Z. anal. Chem., 1943, 125, 385— 405).— The energy 
requ irem ents and  th e  ra te  of perform ance of colorim etric m ethods 
are  discussed in  re la tion  to  th e  de term ina tion  of C u" colorim etrically  
b y  th e  following m ethods, for which d a ta  ob tained  w ith  th e  Lange 
photo-electric  colorim eter are recorded : N H 3, sulphide, benzidine, 
ferrocyanide, dithizone, salicylic acid, iodide, and  d iethy ld ith io- 
carb am ate  m ethods. L . S. T.

Detection of copper ion. N. A. T ananaev  and V. N. p ° d t schainova 
(Zavod. Lab., 1940, 9, 168— 169).— 0-5 mg. of Cu in  1 1. is detected  
by  in troduction  of CdS in to  th e  so lu tion ; if [Cu] is  u o t too  low, tn e  
CdS becom es dark , otherw ise i t  is dissolved in  dil. H L l a n a  cu b  
observed in th e  residue. If  th e  so lu tion  con ta ins Bi, Ag, or t ig  
in  add ition  to  Cu, th e  pp t. of th e  sulphides is dissolved in aqua 
regia and  th e  solution trea te d  w ith  conc. N H 3; 10 mg. of Cu per 1. 
give a  blue colour. J • J ■ B.

Application of compensation in polarographic determination of 
copper in zinc sulphide.— See B., 1943, I4 444. 

Volumetric thiocyanate process for determining mercury. Z.
K araoglanov (Z. anal. Chem., 1943, 125, 406— 416).—D a ta  showing 
th e  effect of vary ing  conditions on th e  t it ra tio n  of H g  by  CNS' 
are recorded and  discussed. The m ethod  is tru s tw o rth y  when the 
titra tio n  is m ade a t  room  tem p , in  presence of sufficient H N O a and 
ind ica to r solution. F e (N 0 3)3 or Fe alum  can  be used as indicator, 
th e  H g sa lt can  be e ither n itra te  or su lpha te , and  H g "  can be 
t it ra te d  by CNS', o r C N S' by  H g " . D eviations occur when titra tion  
is effected in h o t solution, or w hen [H N 0 3] is too  low, or th e  solution 
is too dil. w ith  respect to  H g " . In  presence of P 0 4'" ,  e x tra  indicator 
and  H N 0 3 are needed. CT an d  B r ' m u st be absen t. H g dissolved 
in  H N O ,, w ith  subsequen t rem oval of oxides of N, is the  best 
substance for s tan d ard isa tio n  of th e  N H 4CNS. A g N 0 3 can be used 
as reference substance, b u t th e  t itra tio n  by  CN S' m ust then  be 
carried  to  th e  second, pe rm an en t red  coloration . L. S. T.

X-Ray analysis of the rare elements of the cerium group. I. B.
Borovski, M. A. B lochin, and  L. A. G rschibovskaja (Zayod. Lab., 
1940, 9, 740— 741).— W hen th e  re la tion  betw een th e  am ount of an 
elem ent and th e  in te n sity  of its  X -ra y  lines is found by  experiment, 
unknow n concns. of th is  elem ent can  be found from  X -ray  spectra. 
T he m ethod is applied  to  m inerals con ta in ing  Ce, La, Nd, Pr, and 
Sm ; th e  erro r usually  is < 7 % . J . J . B.

Direct volumetric and gravimetric determinations of cerium and 
thorium by the iodate method. J . A. Tschem ichov and T. A. 
U spenskaja  (Zavod. Lab., 1940, 9, 276— 283).— The pp t. obtained 
from  Ce(NOs)4 and  a  large excess of 10%  K IO , +  2-5% HNO,, 
a fte r being washed w ith  95%  E tO H  and  E t20 ,  is 
2 C e(I0 3)4,K I 0 3,8H 20  (I). I t  can  be weighed d irectly  or titra ted  with 
K I ; one Ce liberates 28 equivs. of I. A n analogous ppt. from 
T h (N 0 3)4is 4 T h (I0 3)4,K I 0 3,18H 20  (II). I t  liberates 25-5equivs. of I 
p er one Th. I f  th e  so lu tion  con tains b o th  T h  and Ce, C e"" is 
reduced to  C e"‘ by  H 20 2, (II) is p p td ., and  Ce‘"  in the filtrate is 
trea te d  w ith  K B rO s, w hen (I) is form ed. J . J . B.

Determination of traces of aluminium with aluminon. L. M.
K ulberg  and  E . I. R ovinska ja  (Zavod. Lab., 1940, 9, 145— 148).—
10-6— 10-5 g. of Al can  be  determ ined  in  presence of < 4  mg. of 
Ca, < 0-5  mg. of Mg, < 2  x  10-5 g. of Cu, Mn, and Zn, and < 3  mg. 
of P 0 4'" ,  if th e  so lu tion  con ta ins also 0-5-—2 mg. of F e " ‘. Al +  Fe 
are p p td . w ith  8-hydroxyquinoline in  dil. AcOH a t  50°, and the ppt. 
is transform ed  in to  chlorides and  ex trac ted  w ith  50%  KCNS and 
E t aO. The residue is transfo rm ed  in to  Al aurintricarboxylate 
and  th e  colour in ten sity  m easured  w ith  a  photo-cell using a green 
filter since th e  ab so rp tion  m ax. of th e  sa lt is a t  530 mu. J . J . B.

Determination of aluminium oxide in alum inium .— See B., 1943,
I, 458.

Improved manganese separation for the phosphate method and for 
general use. G. J. A ustin  (Analyst, 1943, 68, 274— 275).—The 
solution  left a f te r  rem oval of Ni, Co, and  Zn w ith  (N H 4)2S, contain
ing Mn, Ca, and  Mg, is buffered to  p H  4-4— 4-8 w ith  A cO H -N H 4OAc 
and  Mn is p p td . as M nO, b y  add ing  a  s lig h t excess of N alO , 
and a little  HCOaH to  in h ib it fu rth e r ox idation . The pp t. is freed 
from  traces of Ca and  Mg w ith  h o t 0 T n -H N O 3. E xcess of P.Oj, 
causes th e  M n 0 2 to  be s lig h tly  sol. in  h o t 0 T n -H N O 3 an d  th e  original 
solution m ust be d ilu ted  to  > 0 -1 %  P 2Os before ox idation .

M. H . M. A.
Separation of the metals of the third group from calcium, magnesium, 

and alkalis by means of hydrogen sulphide in presence of hexamethyl- 
enetetramine. E. A. O stroum ov and  R. I. B om schtein (Zavod. 
Lab., 1940, 9, 139— 142).— If M n", F e " ‘, A l"1, C r " \  and  Zn" 
are p p td . by  H ,S  in  presence of (CH2),N 4 a t  60— 99°, th e  p H  of the 
solution increases g radually  and  every  sulphide is p p td . m ore or less 
separately , form ing crysta ls which do n o t adsorb  Ca, Mg, or alkali 
m etals. To a solu tion  con tain ing  0-3 g. of th e  m etals 20— 25 g. of 
N H 4C1 are a d d e d ; a fte r heating  to  60° 7 g. of (CH2) 6N 4 are added 
and  H 2S is passed th ro u g h  a t  a slowly rising tem p , for ~ l 'h r .  If 
N i"  or C o" is also present, a little  C5H 5N,HC1 is added  before the  
(CH2),N 4. j .  j .  B.

Application of the photocolorimeter in volumetric analysis. J . J.
L urie  an d  E . M. T al (Zavod. Lab., 1940, 9, 702— 714).— In  th e  
sim plest cases th e  ligh t absorp tion  of th e  so lu tion  is m easured  a t  
th ree  add itions of s tan d ard  solution, one being before and  tw o a fte r  
th e  end-po in t has been reach ed ; th e  end-po in t is th e  crossing of th e  
s tra ig h t lines d raw n th rough  th e  zero p o in t an d  th e  first measured
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p oin t, an d  th ro u g h  th e  tw o o th e r m easured  points. T his m ethod  
is used  for pe rm an g an a to m etry  (de term ination  of Fe in  presence 
of coloured cations, e.g., N i an d  Co) an d  a lka lim etry  in  presence of 
phenolphthale in . A su itab le  lig h t filter facilita tes th e  titra tio n . 
In  m ore com plicated  cases, w hen th e  so lu tion  is  coloured th ro u g h o u t 
( titra tio n  w ith  M e-orange, M e-red, etc.), th e  lig h t abso rp tion  m ust 
be m easured for m any  additions, an d  th e  end-po in t found graphically . 
The m ethod  is ind ica ted  for coloured solutions, e.g., for determ in ing  
the  acid ity  of techn ica l N i an d  Co su lphates and  of N i and  Co electro
p lating  b a th s . J J . J . B.

Determination of small afcounts of tervalent chromium in chromic
acid. V. E . K ute in ikov  (Zavod. Lab., 1940, 9, 305— 306).—C r'"  
is separated  from  a  large excess of C r0 4"  or C r ,0 ,"  by  pp tg . w ith 
N a2H P 0 4 in  an  acid so lu tio n ; Cr p h o sphate  is oxidised w ith 
(NH4)jSjO g to  C r0 4" ,  w hich is t i tra te d . J . J . B.

Determination of chromium in steel, alloys, and chromite.— See
B., 1943, I , 456.

Determination of molybdenum by internal electrolysis. J . A.
Tschem ichov an d  E. V. Sch tu tzer (Zavod. Lab., 1940, 9, 723— 728).—  
Mo is electrodeposited from  a so lu tion  con tain ing  AcOH 0-3, 
N H 4OAc 0-17, and  N H 4C1 1% , a t  70— 75°, as a  com pound 
MoIrT0 4,5HjO. I t  can  be weighed as such. If  F e " ' is p resen t, i t  is 
reduced to  F e "  b y  N H 2OH, and  Mo is deposited  as before. Large 
am ounts of sa lts  like NaCl, N a2S 0 4, etc . increase th e  w t. of th e  
electrodeposit. I f  V 0 3' is p resent, i t  m u st first be rem oved b y  N H 3. 
The m ethod is used for th e  analysis of w ulfenite. J . J . B.

Use of pyridine in determination of uranium and its separation from 
the alkaline-earth metals. L. E . K aufm an (Zavod. Lab., 1940, 9, 
228— 229).— U is p p td . by  C5H 5N  only if th e  [(N H 4)2C 0 3] is low. 
If  th e  solution contains U, Fe, an d  alkaline earths, U  and  F e  are 
p p td . b y  C5H 5N, U  is ex trac ted  from  th e  p p t. by  conc. (N H 4)2C 0 3, 
an d  F e  determ ined  in  th e  residue. T h  is p p td . b y  C5H SN Uke U, 
b u t  th e  p p tn . of Ce is slow. J . J .  B.

Effect of germanium on iodometric determination of tin. I. P .
A lim arin  and  B. N . Ivanov-E m in  (Zavod. Lab., 1940, 9, 356).—  
Ge does n o t in terfere w ith  th e  titra tio n  of S n "  so long as i ts  concn. 
is < 0 1 % . J- J- B.

Gravimetric determination of tin in steel (other than chrome steel).—
See B., 1943, I . 456.

p-Hydroxyphenylarsonie acid as selective precipitant for titanium  
in the analysis of titanium ores.— See B., 1943, I, 457.

Rapid determination of zirconium. T. A. U spenskaja, E . I. 
G uldina, and  M. S. Zverkova (Zavod. Lab., 1940, 9, 142— 145).— A 
solution of 0-2 g. of Zr in  5%  HC1 is m ixed w ith  1-5 ml. of 0-03%- 
alizarin  (I) and  w ith  enough 0-lN -N aF to  produce a  yellow ish-pink 
colour. To an o th er solution con tain ing  th e  sam e am oun ts of HC1,
(I), and  N aF  a  t itra te d  solution of ZrOCl2 is ad d ed  to  give th e  sam e 
colour. F e ’"  an d  S O /',  b u t  n o t F e " , interfere. J .  J . B.

Spectrochemical analysis of solutions and minerals. V ill. Direct 
determination of germanium in coal ash.— See B ., 1943, I, 436. 

Polarographic studies, m .  Determination of vanadium. J .  E .
Page and  F. A. R obinson (Analyst, 1943, 68, 269— 271).— Org. V 
com pounds are  heated  w ith  conc. H 2S 0 4 -j- H N O , or fused w ith  
N ajC 03 +  K N 0 3 to  form  V 0 4'" ,  w hich is dete rm ined  polaro- 
graphically in  presence of conc. aq. N H 3. id cc [V] in  th e  range 5 X 
lCr3—5 x  1(Mm. Vais, o b ta ined  agree to  ± 4 %  w ith  vals. 
obtained volum etrically . M. H . M. A.

Simplified cell unit for internal electrolysis. [Determination of 
bismuth in lead.]— See B ., 1943, I ,  457.

Spectral analysis of small amounts of iridium and rhodium in 
platinum preparations. A. V. B abaeva, V. I. Belova, and  S. A. 
Borovik (C ompt. rend. Acad. Sci. U .R .S .S ., 1942, 37, 101— 103).—  
I r  and  R h  are  determ ined  in  P t  com pounds b y  th e ir  spark  spectra, 
~ 3  mg. of m ateria l being fixed in  a  hollow in  th e  lower C electrode
w ith  collodion. T he m ethod  is sensitive to  0-001 %  w ith  an  accuracy
of ± 4 -5 % . M. H . M. A.

XI.— APPARATUS ETC.
Vacuum furnace. W . E hrenberg  and  F . A nsbacher (J . Sci. In str ., 

1943, 20, 164— 165).— The ap p a ra tu s  elim inates th e  d isadvantages 
of ex te rn a l h eating  b y  th e  use of an  in te rn a l h ea te r of N i (Ta or Mo) 
strip s  w ound on ceram ic rods an d  su rrounded  b y  a  Cu reflecting 
screen. Perform ance d a ta  a re  given. N . M. B.

Electric furnace for intensive heating of crucibles. K . A. K ara- 
jan o p u lo  (Zavod. Lab ., 1940, 9, 366).— The h eating  elem ents are 
CSi rods. T he furnace can  be used up  to  1520°. J . J . B.

T herm ostat keeping an  exactly controlled tem perature. K . P.
F lorensk i (Zavod. Lab., 1940, 9, 189— 191).-—A H g  therm om eter 
im m ersed  in  th e  th e rm o sta t is p laced betw een a  source of ligh t and  a

photo-cell so th a t  th e  to p  of th e  H g colum n casts a  shadow  on th e  cel* 
w hen th e  tem p, is to o  h ig h ; w hen th e  p h o to cu rrep t ceases, th e  
hea tin g  is sw itched off. W hen  th e  s tirrin g  is in tensive  enough, th e  
tem p, can  be k ep t for several h r. w ith in  0-001°. J . J . B.

Water thermoregulator. W . E . B oyd (Ind . Eng. Chem. [Anal.], 
1943, 15, 523).— The portab le  ap p ara tu s described m ain ta in s a  
v a ria tio n  of ±0-5°. L . S. T.

Compensated hot-wire air thermometer. M. A. E l-S herb in i an d  
Y . L. Yousef (Proc. Physical Soc., 1943, 55, 427— 428).— A sim ple 
in s tru m en t for m easuring cu rren ts a t  frequencies up  to  radio-fre- 

, quency is co n structed  from  a  therm ally  screened R o b e rts -ty p e  
m icrom anom eter, w ith  a  h o t wire in  each lim b. Paraffin  oil m ano- 
m etric  liquid  encloses a  bubble  in  th e  capillary-. P erform ance, 
sensitiv ity , and  calib ration  are  outlined. N . M. B.

Temperature determination with a photocell. A A. N o v ik o v  
(Zavod. Lab., 1940, 9, 750— 754).— The ra tio  of th e  red  to  th e  b lue
rad ia tio n  of a  h ea ted  body  is determ ined  using a red  an d  a  b lue
filter an d  Sb-C s photocells. T he tem p , is calc, from  th is  ra tio  fo r 
15 incandescence lam ps. J . J .  B.

Practical colour measurement. S. Rosch (Z'. Elektrochem., 1941, 
47, 18— 19).—The in troduction  of su itab le  colour s tan d ard s an d  
new an d  im proved in stru m en ts  for th e  d e te rm ina tion  of co lo u r 
have  m ade i t  possible to  some e x te n t to  in te rp re t d a ta  o b ta ined  in  
colour m easurem ents on  one system  w ith  respect to  those  o b tained  
on ano ther. A. J .  M.

Visual photometry in the region of low brightnesses. A. G erschun 
(Compt. rend. Acad. Sci. U .R .S .S ., 1942, 37, 125— 126).— A ccuracy 
of photom etric  m easurem ents is g rea tes t w hen th e  lig h t from  th e  
field of com parison has a  definite spec tra l com position, th e  m easured  
b rightness is n o t weakened, th e  angle .subtended b y  th e  field of 
vision is ~ > 6 ° ,  and  th e  ex it pup il of th e  ap p ara tu s  is >  th a t  of th e
p u p il of th e  eye b y  ~ 7  m m . L . S. T .

Photo-electric photometer. P. W . Cunlifie (J . Text. In s t., 1943,
34, t 5 5 — 60).— The photom eter described is constructed  from  a  vac. 
emission photo-cell and  th e  v a lve  p o ten tio m eter p a r t  of a  glass- 
electrode pH -m eter. I ts  use is exem plified b y  absorp tion  of dyes 
from  th e ir  solutions, chem ical analysis by  colorim etric m ethods, a n d  
spectropho tom etry . F . O. H .

Surface replicas containing dye for use in the light microscope.
V. J .  Schaefer (Met. Progr., 1943, 44, 72— 74).— A solution  of dye in  
resin  is p laced over th e  m icrographic specim en, and  w hen d ry  t h e  
replica  is rem oved an d  exam ined u n d er th e  microscope. V aria tions 
in  colour d en sity  on th e  pho tom icrograph  are  d irectly  re la ted  to- 
v a ria tions in  d ep th  on th e  original surface of th e  specimen.

R . B. C.
Manipulation of the microscope. Observations on technique. I—  

ITT. F . D. A rm itage (Ind. Chem., 1943, 19, 447— 454, 495— 500, 
549— 554).— The general use of th e  microscope, th e  m easu rem en t 
of area, th e  in te rp re ta tio n  of images an d  possible sources of error, 
an d  th e  choice of a technical microscope are  described an d  illu stra ted .

L. S. T.
Recording microphotometer for the examination of X-ray diffraction 

films. H . R . Ronnebeck (J . Sci. Instr., 1943, 20, 154— 161).— The 
m echanical featu res (lathe bed, roller gears, half-speed drive, etc.) 
a re  described. T he recording system  is a  p h o to ce ll-p h o to m eter u n i t  
w ith  an  am plifier an d  E in th o v en  strin g  ga lvanom eter. T he p e r
form ance is discussed an d  a  full b ib liography given. N . M. B.

Determination of the integral energies of X-ray lines in structure 
analysis. HI. Rapid method of integral photometry of diffraction 
spots. V. P . K o tov  and  A. C. B reger (J . P hys. Chem. R u ss., 1943 ,17, 
51— 56).— A w ide pho to m eter slit is used  allowing th e  p h o to m e try  
of a  whole spo t a t  once. T he val. ob tained  is corr. using a n  em pirical 
re la tio n  betw een th e  to ta l  abso rp tion  on th e  one h an d  an d  th e  ra tio  
(area of spot) : (area of slit) and  th e  average b lackness of th e  sp o t on  
th e  o ther. J .  J . B.

X-Ray methods of determining size and shape of submicroscopic 
crystals. G. S. Shdanov (Zavod. Lab., 1940, 9, 732— 740).— A review .

J- J- B.
Apparatus for m aking X-ray powder photographs at controlled, 

elevated temperatures. M. J. Buerger, N. W. B uerger, a n d  F . G. 
Chesley (Amer. M in .,  1943, 28, 285— 302).— Com plete deta ils  (A.,. 
1943, i ,  ?10) a re  given. L . S. T .

Million-volt portable radiographic X-ray unit. E . E . C harlton
and  W . F . W estendorp  (Proc. A m er. Soc. Test. M at., 1942, 42, 1088—  
1098). R . B . C.

ExpoAire meter for X-ray radiography. H. F ried m an  an d  A. L. 
C hristenson (Proc. Am er. Soc. Test. M at., 1942, 42, 1145— 1153).

R. B. C.
Universal source of excitation of spectra. N. S. S v en titzk i (Compt. 

rend. Acad. Sci. U .R .S .S .,  1942, 37, 205— 208).— A n a.c. arc, w hich  
can  produce b o th  a rc  and  spark  sp ec tra  b y  v a ria tio n  of th e  cap ac ity  
and  inductance  of a  steady ing  superim posed h igh-frequency  d is
charge, is described. W . R . A.
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Method of feeding in spectrochemical analysis. S. I. Safonov 
(Zavod. Lab., 1,940, 9, 187— 188).— Spectra are produced in  a  vertical 
C arc. The pow der to  be analysed is fed in to  th e  flame th rough  a 
channel along th e  axis of th e  upper e lectro d e ; i t  is gradually  shaken 
in to  th is  channel by  th e  ham m er of an  electric bell. If  th e  pow der 
sin ters w ith in  th e  electrode, sparks m ust be used in stead  of arc.

J . J. B.
Spectrophotometric method for the analysis of multi-component 

mixtures and its infra-red application. R. R . B ra tta in , R . S. R as
mussen, and  A. M. C ravath  ( / .  A p p l. Physics, 1943, 14, 418— 428).—  
T he m ethod is based on th e  assum ption th a t  th e  optical den sity  of a 
m ix tu re  is an  add itive  p roperty , a lthough  th e  transm issions of th e  . 
separa te  com ponents m ay  n o t follow B eer’s law. T he application  
of th e  m ethod  to  infra-red  absorp tion  of vap o u r sam ples is de
scribed in  detail, and  th e  resu lts of te s ts  using a  6-com ponent 
C4 hydrocarbon  m ix tu re  are given. The m ethod  is particu la rly  
su ited  to  th e  rap id  rou tine  analysis of large nos. of liquid or vapour 
sam ples contain ing  th e  sam e com ponents. I t  is th e  only p ractica l 
m ethod of analysis of m ix tures such as th e  isom erides of A5-butene.

L. S. T.
Apparatus for studying transformations in alloys by means of 

electric resistance. M. E . B lan ter [Zavod. Lab., 1940, 9, 332— 335).—  
A n ap p ara tu s w hich continuously records th e  tem p, of th e  specimen, 
th e  p o ten tia l drop in  it, and  th e  cu rren t s tren g th  is described. The 
tem p, of transform ations can  be m easured w ith in  ± 2 % .

J. J . B.
Silver chloride electrode. O. R edlich and  L. F. M aranville (J. 

Chem. Educ., 1943, 20, 10).— A dvantages of th e  AgCl electrode 
(prep, described) over th e  calom el electrode a re  em phasised.

L. S. T.
Vacuum-tube voltmeter for measuring high negative potentials. M.

K upferberg (Rev. Sci. Instr., 1943, 14, 254).— A circu it capable of 
m easuring negative voltages from  0 to  5000 v. w ith  a  m ax. erro r of 
2%  is presented . T he m eter has a  zero ad ju s tm en t and  tw o voltage 
ranges, 0— 3000 v. and  0— 5000 v . J . L. E .

Theoretical problems in the practical polarographic work. T. A.
K riukova (Zavod. Lab., 1940, 9, 691— 698).— Some difficulties of 
po larography are reviewed, including th e  polarographic m ax., its  
dependence on th e  m ovem ent near th e  cathode and  on th e  concn. 
of th e  supporting  electrolyte, th e  extinguishing of th e  m ax. and  
th e  secondary effects of th e  extinguishing substances, th e  influence 
of th e  concn. of th e  supporting  e lectro ly te  on th e  position  and  shape 
of polarographic waves, polarographic w aves of ions reducible in  
steps, and  also su b stitu tio n  of solid cathodes for H g drops.

J- J- B.
Apparatus for micro-determination of magnetic susceptibility.

H . Theorell (Arkiv K em i, M in ., Geol., 1943, 16, A, No. 1, 8 pp .).—- 
A m icro-m odification of th e  Gouy m ethod  is described. A th in  
tu b e  div ided cen trally  in to  tw o sections, one of w hich con tains th e  
solution under tes t, is suspended horizontally  in  a  m agnetic  field by  
tw o long fibres. The horizon tal displacem ent on application  of 
th e  field is observed w ith  a  microscope, oscillations being dam ped 
b y  a  rod a ttach ed  to  th e  tu b e  and  d ipping in to  glycerol. T he second 
section of th e  tu b e  m ay  be filled w ith  aq. NaCl or FeCl3 to  correct 
an y  displacem ent due to  th e  tu b e  itself. A. J . E . W .

Cooling hydrogen discharge tubes. C hao-wang H sueh (Rev. Sci. 
Instr., 1943, 14, 250—-253).— A m ethod for cooling H 2 discharge 
tu b es to  56° k .  b y  m eans of rap id ly  evaporating  liquid a ir under 
reduced pressure is described. T he tem p, is m easured w ith  a 
C u -co n stan tan  therm ocouple. J . L. E .

Electron reflecting microscope; a new ultra-microscope. H .
M ahl and  A. Pendzich (Z. tech. P hysik, 1943, 24, 38— 42).— D etails 
a re  given of an  electron microscope having an  electron m irror as 
p rojective. B y reversal of th e  electron beam  a  “  stage-m icroscope "  
w hich is very  com pact can  be obtained. J . F . H .

Technique of neutron probes. W . B othe (Z. P hysik, 1943, 120,
437— 449).— E rro rs involved in  m easurem ents of neu tro n  density  
b y  probes a re  analysed and  conditions for accurate  m easurem ent 
of neu tron  stream s are  discussed. L . J . J .

Apparatus used in radium radiography. L. W . Ball and  D. R . 
D raper (Proc. Amer. Soc. Test. M at., 1942, 42, 1134— 1143).—

R. B. C.
Weighing method of sedimentometric analysis. S. J . S taro- 

dubtzev  (Zavod. Lab., 1940, 9, 758-—760).— A sim plified Oden 
balance allows m easurem ent of tim e of sed im entation  of every 
0-1 mg. (or of every  5 mg.) of suspension. J . J .  B.

Apparatus for semi-micro-evaporations. S. G addis (J. Chem. 
Educ., 1943, 20, 28).— K u rtz ’ m ethod  (A., 1942, I, 281) is modified.

L.*S. T.
Testing of measuring flasks. L. A. M indalev (Zavod. Lab., 1940,

9, 365).— A know n am oun t of solid is dissolved in  th e  co n ten ts of 
th e  flask, and  its  am oun t in  50 ml. or 100 ml. tak en  from  th e  flask 
is determ ined. J . J. B.

Analytical washing bottle. V. A. A lexandrov (Zavod. Lab., 1940, 9,
245).— A B unsen valve is a tta ch ed  to  th e  in jec to r tu b e  for use w ith  
un p leasan t liquids. J . J . B.

Apparatus for filtering in a stream of inert gas. N. I. S tognu 
(Zavod Lab., 1940, 9, 236— 237).— An ap p a ra tu s  is described made 
up of a  separa ting  funnel, tw o filtering funnels, and  an  a sp ira tm .

W . H . Seegers (J.Convenient arrangement for rapid dialysis.
897- C. J . C. B.Lab. d in . M ed., 1943, 28, 897— 898).

Dispenser for corrosive liquids. S. Z ufian ti (J. Chem. Educ., 1943, 
20, 28).— An a rrangem en t for a sp ira tin g  definite vols. of liquid, 
pa rticu la rly  Br, in to  a g rad u ated  cylinder is described. L. S. T.

Laboratory stirrer. V. M. Muchatscfcev (Zavod. Lab., 1940, 9, 
244— 245).—-The reaction  vessel is ro ta ted  along a  conical surface.

J - J - B .
Mol. wts. of high polymers. M. L. Huggins (Ind . Eng. C hem .,1943, 

35, 980— 986).—M ethods for determ in ing  th e  above are subjected 
to  crit. m athem atical consideration. T he osm otic or cryoscopic 
d a ta  y ield  o rd inary  “  no .-average ”  mol. w ts., w hereas 17 data, if 
p roperly  in te rp re ted , yield “  17 average ”  resu lts  in  which th e  heavier 
mols. a re  re la tive ly  m ore im p o rtan t. F o r characterisa tion  of a 
polym er i t  is desirable to  know  th e  dependence of th e  osmotic 
pressure and  77 on concn. and  th a t  of th e  in trinsic  17 on mol. wt., 
whereby, from  a  single m easurem ent of 17 and  of osm otic pressure, 
i t  is possible to  calculate th e  tw o d istin c t mol. w t. vals. D. F. T.

Purification of substances by partial fusion and warm absorption.
J . L indner (Ber., 1941, 74, [£ ], 231-— 237).—M ixtures of substances 
are w arm ed to  su itab le  tem p . <  th a t  of com plete fusion and the 
liquid po rtion  is absorbed by  porous m ateria l, such as porous plate 
or filter-paper. L im ita tions of th e  m ethod  are  recognised and an 
illu stra tiv e  exam ple is th e  m ix tu re  of P h 2 an d  N H P h 2, which gives 
a sim ple m .p. d iagram  w ith  a  eu tectic  p o in t a t  29-5°. The method 
is applicable to  sm all am ounts. J . Wa.

Determination of densities of reactive gases. H . von W artenberg 
(Z. Elektrochem., 1941, 47, 92— 94).— A colum n of th e  reactive gas is 
balanced in a  xylene (I) m anom eter ag ain st a  colum n of air. A 
buffer space contain ing  a ir p rev en ts th e  reac tive  gas from coming 
in co n tac t w ith  th e  (I). The pressure difference is read by  means 
of a microscope, and  gives d to  1% . The construction  and cali
b ra tio n  of th e  ap p a ra tu s  a re  described. A. J . M.

McLeod gauge of great accuracy and sensitivity. G. Haase 
(Z. tech. P hysik, 1943, 24, 27— 34).— Inaccuracies, present in the 
usual in stru m en ts  w ith  very  narrow  capillaries, caused by irregular 
m otion  of th e  Hg, are e lim inated  b y  w eak etch ing  of the capillary 
w ith  aq. or gaseous H F , w ith o u t im pairing  th e  visibility of the 
walls. C on tac t of th e  H g w ith  a ir or 0 2 m u st be avoided. Before 
each de term ination , all p a r ts  of th e  gauge, excep t the Hg reservoir, 
are h eated  to  th e  softening p o in t of th e  glass. By these means the 
McLeod gauge can  be used  dow n to  pressures of ~ 4  X 10-7 mm. Hg.

J. F. H.
Method for determining the coefficients of friction p0 and 71 . B.

Piesker (Z. tech. P hysik, 1943, 24, 34— 38).— The apparatus used 
consists of th e  usual inclined p lane w ith  th e  add ition  of an electro
m agnetic system  above th e  sliding body. The inclined plane is set 
an  angle a ( <  p) and  th e  field s tren g th  increased u n til sliding occurs. 
The process is th en  rep ea ted  w ith  a n  ad d itio n a l w t. on the  pan. 
The m easurem ents m ade pe rm it th e  calcu la tion  of tx0. The deter
m ination  of 71 is carried  o u t sim ilarly  from  th e  increase of kinetic 
energy in  th e  m agnetic field (a >  p). By th e  use of a.c., an  im itation 
of actu a l m achine conditions can  be ob tained. J. F. H.

Berthelot method of measuring tension in liquids. R. S. Vincent
and  G. H. Sim m onds (Proc. Physical Soc., 1943, 55, 376— 382; cf.
A., 1943, I, 72).— A modified m ethod  in w hich th e  pressure a t  the 
m om ent of sealing is know n gives vals. > 2 5  a tm . com pared with 
~150 a tm ., which are considered likely to  be falsely high, by the 
norm al m ethod. The order of m agn itude  agrees w ith  th e  vals. 
ob tained  by  th e  v iscosity  to n om eter m ethod. N. M. B.

Cellulose acetate capillaries for Debye-Scherrer photographs. R.
Fricke, O. L ohrm ann, and W . Schroder (Z. Elektrochem., 1941, 47, 
374— 379).— A m ethod  of form ing cellulose a ce ta te  capillaries of 
definite dim ensions by  m oulding on Cu wires, and  th e  accurate 
de te rm ination  of th e ir  d iam eters, a re  described. T he capillaries are 
su itab le  for th e  s tu d y  of pow ders b y  th e  D ebye-S cherrer m ethod, 
since th e  "  am orphous ring  ”  due to  th e  cellulose a ce ta te  is smaller 
th a n  th a t  due to  glass. J . W . S.

Use of W ood’s metal in vacuum systems. A. L. H ughes and  C. S. 
Pao (Rev. Sci. Instr., 1943, 14, 254— 255).— The use of W ood’s m etal 
as a su b s titu te  for th e  usual greases in  th e  lub rication  of s tan d ard  
tap e r jo in ts and  in  a  device for th e  rep lacem ent of stopcocks is 
described. j .  j_. E.

Equivalent penetrometers in radiographic testing. R. J . Schier
and G. E. D oan (Proc. Am er. Soc. Test. M at., 1942, 42 1166__
1168). ' r ’ b . C.

Laboratory penetrometer. N. D. T alanov (Zavod. Lab., 1940, 9, 
794— 795).— A penetrom eter m ade from  a h and  balance is described! 
I t  is used for testing  C electodes. J- J .  B
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Improved Kipp apparatus. G. N. E v etzk i and  I. L. D egtiarev  
(Zavod. Lab., 1940, 9, 364— 365).— T he vol. of gas p roduced is 
m easured in  a  b u re tte  a ttach ed  to  th e  K ipp  ap p ara tu s . J . J . B.

Air-free carbon dioxide from a Kipp apparatus for the Dumas 
nitrogen determination. H . B rin tz inger (Z. anal. Chem., 1942, 125, 
5— 6).— Before th e  m arb le  is p laced in  th e  K ipp  ap p ara tu s , a ir 
trapped  in  th e  cap illa ry  spaces of th e  m arb le  lum ps is rem oved by 
covering th e  lum ps w ith  H 20  or aq. CaCl2 in  a  well-closed flask 
which is a ttach ed  to  a  H 20 -p u m p  for several h r. L. S. T.

Gas-absorption apparatus. L. B olstad  and  R . E . D unbar (Ind. 
Eng. Chem. [Anal.], 1943, 15, 498).— The ap p ara tu s described fits 
in to  a filter-flask an d  ensures prolonged an d  in tim a te  co n tac t of 
gas an d  liquid . I t  h a s  been  used  successfully in  th e  p rep , of org. 
acetates. L- S. T.

Determination of volumes by the use of carbon dioxide. W . W .
B arkas and J . M. P a tó n  (J. Sci. In slr., 1943, 20, 163— 164).— A 
m ethod is given, w ith  illu stra tiv e  d a ta , for calib ra ting  an  unknow n 
irregular vol. b y  filling w ith  COa to  a  know n pressure and  d e te r
m ining th e  w t. of th e  C 0 2 a f te r  abso rp tion  in  soda-asbestos.

N . M. B.
Simple volumometer. L. A. G ontscharski (Zavod. Lab., 1940, 9, 

795— 796).—A vessel is rig id ly  connected  to  a  glass cap illa ry  in  
which a  sho rt colum n of paraffin  oil c an  m ove. W hen th e  vessel is 
tilted  so th a t  th e  capillary  p o in ts dow nw ards, th e  oil descends u n til 
the  pressure in  th e  vessel reaches a  definite m in. val. W hen th e  
vol. of a ir in  th e  vessel is reduced b y  p lacing a  solid in  it, th e  oil 
descends le s s ; th is  perm its th e  vol. of th e  solid to  be  calc. J . J . B.

Dilatometers for thermal analysis of metals.— See B ., 1943, I, 458. 

Absolute method for determining the area of a fine crystalline 
powder. Adsorption method for determining the area of a solid 
without the assumption of a mol. area.—-See A., 1943, I, 303.

Method of sealing fused silica tubes. W . M cCavock ( / .  Chem. 
Educ., 1943, 20, 20).— Technique for jo in ing  or w elding sand  surface 
fused SiO, tub ing  > 3  in. in  d iam eter is described an d  illu stra ted .

L. S. T.
Recent developments in hygrometry. J. H . Aw bery ( / .  Sci. Instr., 

1943, 20, 153— 154).—A brief sum m ary of im proved technique and  
refinem ents w ith  th e  gravim etric, dew-point, an d  w et-and-dry-bu lb  
m ethods, and hair. Cellophane, glycerol, an d  electrical resistance 
hygrom eters. N . M. B.

Condensers with intensive cooling. K. A. B ogdanov (Zavod. Lab., 
1940, 9, 237).— A distillation  colum n like th a t  of Lebel and  H enninger 
is surrounded by  a H 20 -jack et. J . J . B.

XII.— LECTURE EXPERIMENTS AND HISTORICAL.
Photochemical reaction of hydrogen and chlorine. Lecture 

demonstration. C. M. Furgason and  J .  W . Moore (J. Chem. Educ., 
1943, 20, 41—42). L. S. T.

Lecture demonstration of mixture versus compound. A. S ca tte r- 
good (J. Chem. Educ., 1943, 20, 40).— T he fo rm ation  of S b l3 by  
heating Sb w ith  I  dissolved in  a n  org. so lven t such as C2C14 or 
CC14 is utilised. L. S. T.

Nicholas Leblanc, 1742— 1806. R . E . Oesper ( / .  Chem. Educ.,
1943,20,11— 20). L. S. T.

Chemistry of the solid state. R . Schenck (Z . Elektrochem., 1941, 
47, 1— 8).— An h isto rical review, dealing chiefly w ith  th e  w ork of 
the  author. A. J . M.

XIII.— GEOCHEMISTRY.
Hydrochemical facies of the fluvial waters and their zoning. G. A.

M aximovitsch (Compt. rend. Acad. Sci. U .R .S .S .,  1942, 37, 185—  
190).— H ydrochem ical facies, i.e., th e  p o rtions of a  riv er bed char
acterised  b y  th e  predom inance in  its  H sO of a  dissolved substance 
or group of substances, a re  tab u la te d  from  d a ta  showing th e  m ineral
isation of num erous rivers of th e  w orld. L . S. T .

Origin and geochemistry of connate waters in West Virginia. E. T.
Heck, C. E . H are, an d  H . A. H oskins (Bull. Geol. Soc. A m er., 1940, 
51, 1995).— P lo ttin g  % of N a against to ta l solids shows th a t  there  
has been a  re la tive  loss of N a  in  brines th a t  con ta in  >  140,000 p .p .m . 
of to ta l  solids. T h is loss is p robab ly  caused b y  fractional p p tn . of 
halite. T he chem ical com position of th e  C arboniferous sea w as 
p robab ly  sim ilar to  th a t  of p resen t-d ay  sea-H 20 . L. S. T.

Ground water and hydrothermal deposits. C. H . Behre, jun ., and 
R . M. G arrels (Econ. Geol., 1943, 38, 65— 69).— E vidence for th e  
h yp o th es is  th a t  deposits are localised to  near-surface positions by  
reac tio n  betw een m ineralising rising solutions and  cool, neu tra lising  
.ground H 20  is advanced. ' L . S. T.

Time relations in ocean sediments. C. S. P iggot and  W . D. U rry  
(B ull. Geol. Soc. A m er., 1942, 53, 1187— 1210).— Tim e-in tervals in

ocean-bottom  cores, and  th e  ra te  of deposition of ocean sedim ents 
a re  discussed. L. S. T.

Source of beach and river sands on gulf coast of Texas. F. M.
B ullard  (Bull. Geol. Soc. A m er., 1942, 53, 1021— 1043).— H eavy  
m i n e r a l  analyses are recorded and  discussed. T he origin of th e  
sands is also discussed. L. S. T.

Black beach sands of Guatemala, Central America. M. F . Boos 
(Bull. Geol. Soc. A m er., 1940, 51, 1921).— 66%  of th e  sand  is m ag
n e tite  (I), th e  am o u n t of w hich decreases m arkedly  close to  m ouths 
of stream s. Chemical analysis shows traces of W  an d  T i and  20— 30%  
of SiO,. R are  yellow topaz, q uartz , sphene, a n d  andesite  occur 
w ith  (I). L. S. T.

Boron distribution in recent organogenic deposits. L. A. G uliaeva 
(Compt. rend. Acad. Sci. U .R .S .S ., 1942, 37, 28— 31).— H ighly 
org. fresh  H .O  deposits (sapropels) do n o t show appreciable  B 
enrichm ent in  com parison w ith  average B co n ten t of soils and  e a rth  
c ru s t; sim ilar deposits from  saline w aters, con ta in ing  fa t ty  algae 
(balkhasite), a re  re la tive ly  rich  in  B. L. J . J .

Organic content of cores from Gulf of Mexico off Mississippi delta.
H . J . Bissell (Bull. Geol. Soc. A m er., 1940, 51, 1920).— > 2 0 0  sam ples 
from 24 cores have  been analysed. E xclud ing  a  few th in  beds of 
coarse silt and  sand, th e  sam ples show a  m in. of 2%  of org. m a tte r , 
w ith  m any  beds contain ing  > 4 % . T he darker-coloured near-shore 
sam ples have  only a  slightly  h igher org. co n ten t th a n  th e  light- 
coloured deep-H aO sedim ents. D eep-H 20  cores show a  slight 
decrease in  org. co n ten t w ith  d e p th ; all cores show a decrease in  
N  w ith  d ep th , th e  C : N  ra tio  increasing tow ards th e  b o tto m  of th e  
core. L. S. T.

Structural history of iron meteorites. J . O. L ord  (Bull. Geol. Soc. 
A m er., 1940, 51, 2040). L . S. T.

Meteorites and an earth-model. R . A. D aly  (Bull. Geol. Soc.
A m er., 1943, 54, 401— 455).— The hypothesis th a t  th e  e a rth  rep re
sen ts m eteoritic  m ate ria l is discussed. The principal characteristics, 
e.g., chem ical an d  m ineralogical com position, of m eteoritic  stones 
and  irons are sum m arised, and  reasons for supposing th em  to  be 
fragm en ts of a  d isrup ted  p a ren ta l p lan e t given. L. S. T.

Cooling of the earth. L. B. S lichter (Bull. Geol. Soc. Am er., 1941, 
52, 561— 600).— D a ta  and  hypotheses re lev an t to  th e  cooling prob- 
blem  of th e  e a rth  a re  reviewed, an d  th e  th eo ry  of th e  cooling of a  
solid rad ioactive  e a rth  is developed b y  a  m ethod  w hich identifies 
th e  problem  w ith  a n  equiv. one in  th e  cooling of a  non-radioactive 
earth . I t  is p robable th a t  th e  m an tle  solidified from  th e  b o tto m  
upw ards, beginning a t  th e  bou n d ary  of th e  core. L ittle  correlation 
exists betw een rad ioactiv ity  a t  d e p th  an d  observed surface h ea t 
flux. I t  is unknow n w hether th e  e a rth  is h eating  or cooling a t  
d ep th . T here  is no need for a  m arked  ra te  of decrease of rad io
active  substance w ith  dep th . T he view  th a t  th e  ind ica ted  am o u n ts 
of rad io ac tiv ity  in  th e  ea rth  are unnecessarily  large and  th e  
am oun ts to  be  expected  from  observed surface h e a t flows is fallacious.

L . S. T.
Some petrological concepts and the interior of the earth. A. F .

B udding ton  (Amer. M in ., 1943, 28, 119— 140).— A n address.
L. S. T.

Radioactivity of rocks. R . D. E v an s and  C. Goodm an (Bull. Geol. 
Soc. A m er., 1941, 52, 459— 490).— Several hu n d red  rad io ac tiv ity  
m easurem ents a re  tab u la ted  and, w ith  resu lts  of o th e r investigators, 
a re  used to  ob ta in  th e  following average vals. for rocks of various 
ty p e s :  acidic igneous rocks (43), 1 -3 7 ^0 T 7  x  10-12, in term ediate  
igneous rocks (7), O -S liO  OS x  10-12, basic igneous rocks (54), 
0 -38±0-03 X 10-12, sed im entary  rocks (28), 0-57Tt0-08 X 10“12, g. 
R a  pe r g. of ro ck ; acidic igneous rocks (26), 3-0 ;t0 -3  X 10~® g. U 
p er g., 13 ± 2 -0  x  10-6 g. T h  p er g. (T h /U  ra tio  5 -0 ) ; in te rm ed iate  
igneous rocks (6), l-4 ± 0 -2  x  10-6 g. U p er g., 4 -4+ 1-2  x  10-6 g. 
T h  pe r g. (T h/U  2-6); basic igneous rocks (34), 0-96= 0 - l l  X 10~6 
g. U p er g., 3 -9+ 0-6  X 10-6 g. T h  p e r g. (T h/U  4 0). T he vals. 
show a  m ore m arked  decrease of rad io ac tiv ity  w ith  increasing 
basicity , and  are  those  generally  accep ted ; th e  T h  : U  ra tio s are 
also greater, and  are  in  b e tte r  agreem ent w ith  those  expected  from  
geochemical considerations. Inaccuracies in  earlier investigations 
a re  discussed. E stim ates, based on th e  above vals., of th e  ra te  of 
production  of h e a t b y  rad ioactive  decay show th a t  H olm es’ estim ates 
m ay have  to  be su b stan tia lly  decreased. L . S. T .

Porosity of geospheres. G. A. M axim ovitsch (Compt. rend. Acad. 
Sci. U .R .S .S .,  1942, 37, 215— 216).— P o ro sity  d a ta  h av e  been 
collated, and  average, m in., and m ax. porosities calc, for th e  various 
geospheres. W . R . A.

Large magnesia-rich triphylite crystals in pegmatite. C. A. C hap
m an  (Amer. M in ., 1943, 28, 90— 98).— C rystals of tr ip h y lite  occur 
in  a q u a rtz -a lb ite  peg m atite  a t  N ew port, New H am pshire. T h e  
chem ical analysis recorded shows a  h igh  FeO  : M nO an d  7-38%  
MgO. This abnorm ally  high  MgO co n ten t m ay  acco u n t for th e  
re la tive ly  low vals. of n  and  p. C urves show ing th e  v a ria tio n  in  
com position an d  op tical p roperties of th e  lith io p h y llite -trip h y lite  
series a re  discussed. L . S. T .
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Age of pegmatite veins of the Ilmen Reserve in the Urals. E . K.
Gerling and M. E . V ladim irova (Compt. rend. Acad. Sci. U .R .S .S .,  
1942, 37, 179— 184).— The age of th e  gran ite  in trusions an d  th e ir 
p eg m atites has been ob tained  from  sam arskite  (I) and  eschinite (II) 
by  th e  H e m ethod. (I) from  th e  B lum ovskaya m ine has H e 3-41 
mg. pe r g., U  0-1038 g. p e r g., and  T h  0-0503 g. per g. T he corre
sponding figures for (II) are 0-591, — , 0-0901. The ages are 
248 X 106 and  218 X 106 years, respectively. Curves showing the  
H e evolved by  heating  (I) a t  different tem p, are reproduced. (II) 
re ta in s  H e w hen heated , only 20%  of its  to ta l am oun t being liber
a te d  by  h eating  to  1200°. L. S. T.

Stability and formation of minerals of abyssal geospheres in the 
stratisphere. V. P . B atu rin  (Compt. rend. Acad. Sci. U .R .S .S .,  1942, 
37, 32— 34).— E vidence is reviewed to  show th a t  only those  abyssal 
m inerals w hich are m ost re sis tan t to  w eathering  (e.g., quartz , 
ru tile , zircon, tourm aline, and  felspars) a re  capable of synthesis 
in  sed im entary  form ations. L. J . J .

Pyroxenes of basaltic magma. F. W alker (Amer. J . Sci., 1943, 
241, 517— 520).— The nom enclature of comm on clinopyroxenes, the  
rela tionsh ip  betw een pigeonite and  augite  (I), th e  order of crystal
lisation  of pyroxenes, and  th e  exsolution of (I) from  orthopyroxene 
are  discussed (cf. A., 1942, I, 251). L. S. T.

Phosphorite deposits on the sea floor off Southern California. R. S.
D ietz, K. O. E m ery, and  F. P . Shepard (Bull. Geol. Soc. Am er., 
1942, 53, 815— 847).— N odular phosphorite  in  abundance has been 
dredged from  th e  sea-floor off Southern  California. The nodules 
are  composed of irregular layers of collophane usually  enclosing 
phosphatic  oolites, glauconite, and form aniniferal tests. Chemical 
analyses (recorded) show a high F  content, and  A -ray  d a ta  reveal 
a  typ ica l ap a tite  s truc tu re . Origin, p robab ly  d irect p p tn . from  
ocean H 20 , is discussed. L. S. T.

Geology of phosphate deposits in the United States. G. R . M ans
field (Bull. Geol. Soc. Am er., 1940, 51, 2040— 2041). L. S. T.

Presence of cobalt in iron ore from Divrik, Turkey. M. Gysin 
(Arch. Sci. phys. nat., 1942, [v], 24, Suppl., 142— 147).— The Fe 
ore con tains sm all am oun ts of Co, localised in  th e  Fe pyrite , and 
traces of Ni. T he ore also con tains an  unidentified yellowish-grey 
m ineral con ta in ing  Fe an d  S, b u t  no Co, Ni, or Cu, and  p robab ly  
no  As o r Sb. L. S. T.

Magnetite-hsematite relations in the banded iron formation of 
W. Australia. K. R. Miles (Proc. Austral. Inst. M in . M et., 1941, 
No. 124, 193— 201).—Evidence th a t  th e  existing prim ary  F e  oxide 
of th e  banded  F e  form ations of th e  O lder Pre-C am brian  series is 
m agnetite  (I) is presented . T he F e  was deposited  originally  p rob
ab ly  as th e  hydrox ide or carb o n a te  which, u nder m oderate  tem p, 
and  pressure, was converted  in to  (I). T he la te r  a lte ra tio n  of (I) to  
haem atite is widespread, b u t is confined com m only to  th e  zone of 
ox id a tio n  in  W . A ustra lia , where i t  has been  a  supergene process.

L. S. T.
Relation between ferro-nickel and nickel ores of the Urals. B. P.

K ro to v .(Compt. rend. Acad. Sci. U .R .S .S ., 1942, 37, 141— 143).
L. S. T.

New silicate structures. N. V. Below (Compt. rend. Acad. Sci. 
U .R .S .S .,  1942, 37, 139— 140).— Struc tures of dioptase, ram sayite , 
and  “ E g y p tian  b lue,”  CaCu(Si4O10), are discussed. L. S. T.

Uraninite in Minas [Geraes]. W. Florencio and  C. de Castro 
(A nais Acad. Brasil. Cienc., 1943, 15, 19— 29).— U ranin ite  from 
E ngenho  C entral contains 240-10 mg. of R a  per m etric ton  and  
77-91%  U. F . R. G.

Origin of sulphides in the nickel deposits of Mount Prospect, Con
necticut. E. N. Cameron (Bull. Geol. Soc. A m er., 1943, 54, 651__
686; cf. A., 1943, I , 211).— The N i deposits occur w ithin m asses of 
olivine norite, q u a rtz  norite, and  hypersthene pyroxenite  in tru d ed  
in  th e  order g iv en ; th ey  are regarded as high-tem p. hydrotherm al.

L. S. T
Gold-nickel mineralisation at Alistos, Sinaloa, Mexico. P. Krieger 

and  A. F . H agner (Amer. M in .,  1943, 28, 257— 271).— An occurrence 
of A u -N i ore from  Alistos, Mexico, is described. I t  consists of 
(i) Au-niccolite, contain ing  m inor am ounts of gersdorffite (I) and 
m aucherite, and  (ii) Au-m illerite w ith  associated (I), pen tland ite  
and  violarite. T he m ineral assem blage, p a rticu larly  th e  association 
of n a tive  Au w ith  niccolite and  prim ary  m illerite, is unusual. The 
ore m inerals m ay have originated from  a  perido tite  stock by hydro- 
th erm al a lte ra tio n ; end-stage solutions from  th e  perido tite  m agm a 
rem oved N i and  p robably  Au from  th e  perido tite  and  deposited 
them  in  la tite  as veins of N i arsenides arid sulphides, and native  
A u- ’ L. S. T.

Abrigo [Arizona] limestone. J. H . W iese (Bull. Geol. Soc. Am er. 
1940, 51, 1964).—The lim estone was deposited in th e  neritic zone 
of a  w arm  sea, th e  calcite being derived m ainly  from  calcareous

s h e l l  f r a g m e n t s  a n d ,  i n  p a r t ,  b y  p p t n .  M o s t  o f  t h e  f o r m a t i o n  c ° n " 
s i s t s  o f  t h i n  a l t e r n a t i n g  l a y e r s  o f  l i m e s t o n e  a n d  s h a l e .  D i f f e r e n t i a l  
d i s s o l u t i o n  u n d e r  p r e s s u r e  e x p l a i n s  m a n y  o f  t h e  i r r e g u l a r i t i e s  i n  t t n c k -  
n e s s  o f  t h e  a l t e r n a t i n g  l a y e r s .  D o l o m i t i s a t i o n  i s  w i d e s p r e a d ^

Crystallisation of salt as a factor in rock weathering. E. Black-
w elder (Bull. Geol. Soc. A m er., 1940, 51, 1956).— C rystallisation  of 
sa lt d isrup ts rocks along jo in ts, cleavage, and  o th er lines of weakness.

L. S. T.
Origin of caliche. W. A. Price (Bull. Geol. Soc. A m er., 1940, 51, 

1939).— Caliche is th e  end-product in w ell-drained, well-developed 
soils of th e  process of ' ‘ soil-lime ' '  accum ulation . Concn. occurs 
well above H 20  tab le  in lower soil zones and  in  w eathered  or porous 
p a ren t m ateria ls th rough  norm al soil processes of d ry  climates 
where ra te s  of w eathering, soil developm ent, and  soil erosion are 
balanced. L. S. T.

Industrial limestones in Virginia. A. B evan  (Bull. Geol. Soc.
A m er., 1940, 51, 2039). L. S. T.

Geology of the Cceur d’Alene mining district, Idaho. K. W hiting
(Bull. Geol. Soc. A m er., 1940, 51, 2036— 2037). L. S. T.

Geology of the Shasta copper belt. G. F . Seager (Bull. Geol. Soc.
A m er., 1940, 51, 2031— 2032). L. S. T.

Solution effects on limestone as a function of slope. J. F. Smith,
ju n ., and  C. C. A lbritton , jun . (Bull. Geol. Soc. Am er., 1941, 52,
61— 78).— Corrosive effects in  th e  S ierra B ianca a rea  are primarily 
a  function  of th e  degree of slope on which th e  m eteoric H 20  falls.

L. S. T.
Late Tertiary geology southeast of Mono Lake, California. C. M.

G ilbert (Bull. Geol. Soc. A m er., 1941, 52, 781— 815).—Chemical 
analyses [E. S. Shepherd] are recorded. L. S. T.

Geology of the Stony Mountain stock, San Juan Mountains, 
Colorado. M. Dings (Bull. Geol. Soc. A m er., 1941, 52, 695— 720).— 
Chemical analyses of th e  G overnor d iorite  and  of a gabbro are 
recorded. L. S. T.

Chemical and physical properties of the clay minerals nontronite, 
attapulgite, and saponite. O. G. Caldwell and  C. E . Marshall (Univ.
M issouri Agric. E xp . Stat., Oct., 1942, B ull. 354, 51 pp.).—Non
tro n ite  (I) (Carolina), a ttap u lg ite  (II) (Georgia), and saponite (III) 
(California) were exam ined for dispersion and  mechanical analysis 
(down to  50 va.fi.) and  chem ical com position. Electrodialysis 
caused sligh t decomp, of (I) and  (II), w hereas (III) decomposed 
com pletely, w ith  Si and  Mg m oving to  th e  cathode. The base 
exchange of th e  various fractions of th e  clays (using N H 4" a t pH 7 
and  C a" a t  p H  5, 7, and  9) varied  lit t le  w ith  the  particle size or 
trea tm en t. (I), (II), and  (III) gave 65, 21, and  80m .-equiv. per 100 g. 
of calcined clay, respectively. T itra tio n  curves are given. (I) 
has th e  beidellite, (II) th e  am phibole, and  (III) th e  montmorillonite 
ty p e  of s truc tu re . The d eh ydration  behaviour of the various 
frac tions w as studied . F lakes o r films gave m uch higher H 20  
conten ts th a n  did ground clays, p ro bab ly  due to  H aO trapped  in the 
struc tu re . B rad ley ’s s tru c tu re  for (II) is modified slightly by 
providing for 10 (OH) per cell instead  of 4 H ,0  and 2 (OH). Deter
m inations of d of th e  fractions were m ade in  HgCl2 solutions. The 
effects of drying and h e a t-trea tm en t up  to  870° on th e  n  of the  various 
clay fractions were determ ined. On hea tin g  to  110°, n  of (I) and
(III) increased and reh y d ra tio n  resto red  th e  original val., b u t n of
(II) decreased and  was n o t re sto red  by  reh y d ra tio n . The W isner 
th eo ry  of th e  birefringence of regular aggregates is discussed in 
connexion w ith  superim posed la ttic e  and  film struc tu res, th e  latter 
ty p e  being well illu stra ted  b y  (II), w hich has a  non-expanding 
la ttic e  struc tu re . I t  is likely th a t  c lay  m inerals could be identified 
and estim ated  in  m ix tu res by  m eans of n determ ined  under three 
o r four different conditions. G rinding a  c lay  film, by  destroying the 
film stru c tu re , decreases th e  H zO co n ten t, b u t v ery  fine grinding 
causes it to  increase again. More s tu d y  is needed before i t  is possible 
to  define th e  degree of grind ing  necessary to  a tta in  th e  min. H 20  
co n ten t of a  clay sam ple. J . A. S.

Decomposition of kaolin by diatoms. A. P. V inogradov and  E. A.
Boitschenko (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 37, 135— 138).— 
B acteria-free d iatom s (N itzschia palea  and  N avicula minuscula) 
decom pose n acrite  (I) liberating  A120 3,mH20 ,  p ro b ab ly  by  the  
action  of th e ir pectinous slime. Azotobacter chroococcum w ithout 
d iatom s does n o t decom pose (I). L. S. T.

Eocene anauxite clays and sands in the coast range of California.
V. T. Allen (Bull. Geol. Soc. Am er., 1941, 52, 271— 293).—Mineral 
an d  chem ical analyses a re  recorded. L. S. T.

Clays and soils in relation to geologic processes. C. S. Ross
(J. Washington Acad. Sci., 1943, 33, 225— 235).— A review, illustra ted  
b y  sp. studies, of certa in  geological problem s on w hich c lay  and  soil
m ateria ls have a  bearing. L . S. T.

Organic matter of ball clays.— See B ., 1943, I I I ,  229.
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S O D I U M  T H I O S U L P H A T E  A. R
NaaSaQ 3. 5HaO  Mol. W t. 248' 19

!«• A C T U A L BATCH  A N ALYSIS *
(Not merely maximum impurity values)“  *?

*  Batch No. 22562 £

£  Sulphate and Sulphite (SO.)............... ...................  0.01% ^
*  Sulphide (S) ..............................................................  0.0002%  «>
J  ¿ ieav y  Metals (Pb) ................................................... 0.0001%  *
«. Iron  (Fe)........................................................................  0.0001%  J

Calcium (C a)..............................................................  0.002% ■»>

*8* T h e  ab o v e  analy sis  Is b ased  o n  th e  r e su l ts ,  n o t  o f  o u r  o w n  C o n t ro l  L a b o r a to r ie s  ^  
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