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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A I—General, Physical, and Inorganic Chemistry.
APRIL, 1944.

I.— SUB-ATOMICS.
Photo-excitation in hydrogen and deuterium by cæsium ions oí 2500—26,000 e.V. K. M ehnert (Z. Physik, 1041, 117, 41— 54).— E xcita tion  functions for collisions between Cs+ and H , and D 2 have 

been m easured for a  no. of H  and Cs+ lines in  the  energy in terval 2500— 25,000 e.v., a t  low gas pressures and rates  of ionisation. S tronger excitation of bo th  Cs+ and I-I lines is produced by Cs+ -> D 2 th an  by Cs+ ->  H 2. For sm all k inetic energies, equal excitation of H a, Da, and Cs+ lines is produced in  collisions involving H 2 or D 2 mois, of equal kinetic energy, if the  Cs+ is considered as stationary'. For higher energy, H 2 produced th e  greater excitation. If the  centre of g ravity  of the  collision partners is considered as stationary , 
excitation depends only on th e ir k inetic energy. A t high energies, greater excitation  is produced in  H 2. L . J . J.

Exchange of charge with simultaneous excitation in collisions oí alkali-metal ions with hydrogen, helium, and mercury. K. M ehnert and W . M aurer (Z . Physik, 1941, 117, 55—63).—Alkali-metal arc lines em itted  in  collisions of alkali-m etal ions w ith H 2, D 2, He, and H g are due to  exchange of charge between the  collision partners w ith sim ultaneous excitation of the  alkali-m etal atom  formed. The lines em itted  show the  Doppler effect expected. Their in tensity  increases linearly w ith the  gas pressure. The resonance principle is complied w ith. E xcita tion  functions of Cs 32P s;a-> -l2S j/3 (A 4555 a .) in  Cs+ - > H 2 and Cs - > D 2 are m easured. L. J . J .
Atomic-ray apparatus for luminous excitation of elements which are volatilised with difficulty. W . Paul (Z. Physik, 1941, 117, 774— 788).—The inverse S tark  effect in  the  C ri  resonance m ultip let a t  4254 a . is m easured a t  field strengths of 200— 300 kv. per cm. by absorption m easurem ents in  a  Cr a t. beam. The red  displacem ents a t  field strengths 206, 234, and 275 kv. per cm. arc 1-6, 2-1, and 2-9 x  10 -2 a . The effect is in  agreem ent w ith  Lochte-Holtgreven's data. M easurements of the  hyperfine structure of the Be i i  re­sonance line a t  3130 a ., obtained in  emission by excitation of a  beam of a t. Be by electron bom bardm ent, give a  val. between —0-4 and — 0-8 for the g  factor of the  Be nucleus. (See also C., 1944, P a r t  2.)L. J. J.Eadiation fields of P rH + and Nd+++ ions in hexagonal salt crystals.K. H . Hellwege (Z. Physik, 1941, 117, 198—204).— Analysis of 34 lines in  the  spectra of cryst. P r2Zn3(N 03)12,24Hs0  and 

Nd2Zn3(NO3)13l24H20 , in  which only electronic transitions are involved, shows th a t  electrical dipole radiation is involved in  every case. The results agree w ith  Van Vleck’s theory  of forbidden 
transitions in  crystals assum ing a  cubic crystal field. L. J . J.

Absorption spectra of the iron group. I. B. Borovski and E . E. Vainschtein (Compt. rend. Acad. Sci. U .H .S.S., 1942, 36, 130—  132).— Special a tten tio n  is called to  th e  influence of sym m etry of the wave function of the in itia l s ta te  of transition  pi (K L i — Is; 
2«; An. nr — 2p) on the  in ten sity  of distribution  in  the  fundam ental edge and a t  a  distance of 50 e.v. from it. Thus for W -¿ j th e  edge has 
knicks on the long-wave regions w ithout w hite lines on the  short­wave side. For W-L¡i, W -L lu  \ Cu-Ln , C u-¿n l ; N i-¿m  simple funda­m ental edges w ith b righ t white lines on the  short-w ave side exist, which are lacking in  3°Zn and ,2Au. A new m ethod of analysis leads to  an  identification of the  short-wave m ax. (v¡R)LnL n  w ith the line (v/R )L i of the  L z edges, and the  inflexion lines are hence found to  shift 6— 8 e.v. For ionic compounds the  m ax. of the  absorption lines on th e  frequency scale is shifted only 1-5 to  1-2 e.v., b u t the shift of the  (v jR )  term  reaches 7 e.v. for ions of m ax. valency.

J . O’M.-B.Stark effect in the strontium I resonance line at 4607 a .  H. Kopfer- m ann and C. Otzen (Z. Physik, 1941, 117, 156— 167).— The m ethod described in  the preceding ab strac t has been applied to  the  S tark effect in  Sr i. The a and  tt components are displaced, respectively, tow ards the  violet an d  red. The displacem ent is ce X 2 in  the  range 100— 300 kv. per cm. The 5 p 1P l an d  5 s 1S 0 term s are sp lit to  
com parable extents. The displacem ents found are those predicted by theory, e.g., Av =  0-0104 cm .- 1  for a and 0-0320 cm .- 1  for -n.

L. J. J.Theory of the continuous X-ray spectrum : short-wave limit.R. W einstock (Physical Rev., 1943, [ii], 64, 276— 278).—M athe­matical. By passing to  th e  lim it of zero velocity for the scattered  
7 3  d  (a .,  i .)

electron, an  earlier result (cf. A., 1942, I, 310) for the in tensity  dis­tribu tion  of continuous X -radiation is reduced to  apply a t  the  short­wave lim it. N. M. B.
Compton effect and the hole theory. J. Smorodinski (J. Physics U .S .S .R ., 1943, 7, 92).— The cross-section of the  Compton effect calc, by  B habha ct al. (A., 1942,1, 384) on the  basis of the  hole theory  is incorrect, and the ir conclusions concerning inconsistency in  the D irac theory  are unfounded. A. J. M.
Measurements on selenium rectifiers and barrier-layer cells (an experimental contribution to Schottky’s boundary-layer theory). (Frl.) A. Schm idt (Z. Physik, 1941, 117, 754— 773).—M easurements of rectification characteristics as functions of applied potential, and tem p.-dependence of barrier-layer resistance and capacity , show th a t  Se rectifiers can be assumed to  have a  bander layer in  the  “  exhaus­

tion  region,”  the  effect being modified by field emission effects a t  th e  m etal-sem iconductor boundary. The closest approach to  
theoretical behaviour is obtained when the covering m etal has a  small val. for the work of emission of defect-electrons, e.g., Bi and Au. The postulates of S chottky’s boundary-layer theory  are 
fulfilled by Se rectifiers, so th a t  a  "  physical "  barrier layer is pro­duced by the  electronic effect of the covering m etal. L. J. J.

Quantum mechanics of secondary electron emission from transition metals. H . Schlechtweg (Naturwiss., 1943, 31, 204— 205).—The quantum -theoretical basis of the  emission of secondary electrons is connected w ith  th e  Coulomb in teraction  between th e  prim ary 
electrons and the  m etal electrons which are n o t in  the states of the m etallic lattice. Two cases are distinguished : (a) true m etals w ith completed inner shells, and (6) transition  m etals, in  which the  «-band overlaps the  (¿-band of th e  conductivity  electron. The scattering of the prim ary electrons a t  the m etal electrons is dealt w ith  by the Born approxim ation. The unperturbed eigenfunction  of a  system  consisting of an  «-electron and a  prim ary  electron is obtained, an d  a  sim ilar expression holds for ¡¿-electrons. The probab ility  of the  occurrence of s -y-d, « -> s , and d -y -d  transitions is considered.A. J. M.Theory of static fields. I. Phenomenological attempt to determine the proper field of an electron. G. Beck (Physical Rev., 1943, [ii], 64, 366— 375).—M athem atical. N. M. B.

Effect of space charge on electron beams. J. Aharoni (Phil. M ag., 1944, [vii], 35, 36— 60).—M athem atical. H . J. W .
Theory of electrical electron microscope for objects emitting electrons. A. Recknagel (Z. Physik, 1941, 117, 689— 708).—A m ethod of calculating the  pa ths of electrons em itted  from a  surface is derived and used to  form an image of the  surface, w ithout the  

assum ption th a t  the  pa ths of the  electrons are throughout nearly parallel w ith  the optic axis. '  L. J. J.
New form of field electron emission at very low pressures from metallic surfaces dusted with insulating substances. H . Paetow  (Z. Physik, 1941, 117, 399— 408).—W hen a  fine insulating powder, e.g., A120 3, MgO, S, or bakelite, is spread on the  cathode of a  discharge tube evacuated to  10 “3— 10 “ 7 torr., and  a  discharge s ta rted  a t 

~ 10 0 0  v., the  cathode becomes uniform ly covered w ith a  th in  film of particles <  1  g. in diam eter, an d  acquires a  high electron em issivity a t  low potentials, e.g., ~100 ma. per sq. cm. a t  200 v. The em issivity persists over the  pressure range 10“®— 10 torr. L. J. J.
Micro-analysis by electrons. J. Hillier (Physical Rev., 1943, [ii], 64, 318— 319).— A special form of electron micro-analyser is described for investigating the  velocity d istribu tion  of the  electrons transm itted  by  th in  collodion films. W ith  15— 50-kv. electrons and  irradiated  

masses of 10“11— 10 " le g„ the  velocity losses due to  the  excitation of the if-Ievels of C, N, an d  O were observed, an d  those of Be, Al, and Si were detected, the  la s t two being weak. The if-level excitation 
of Fe could no t be detected, b u t the ¿-level was sharp  and  strong. A line, presum ably due to  an  M -level excitation of Fe, was observed.

N. M. B.Statistics of multiple collisions. F. Moglich and R. Rom pe (Z. Physik, 1941, 117, 119— 124).—The tem p, coeff. in  th e  expression for the  frequency of m ultiple collisions between electrons an d  sound qu an ta  in  a  solid is calc, on the  basis of m aintenance of therm o­dynam ic equilibrium, in  accordance w ith  P lanck’s formula.
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Velocity formula in electronic theory of metals. W . Glaser (Z. Physik, 1941, 117, 20—22).—An electronic velocity form ula is derived directly from the  quantum -m echanical definition of current.

L. J . J.Electrical conduction in metals. I. Supek (Z. Physik, 1941, 117, 125—-144).—Mean free pa th s of conduction electrons are calc, by  a  
trea tm en t analogous to  the  k inetic theory  of gases. Expressions are derived for the  sp. conductivity  over the  whole tem p, range, agreeing w ith  Bloch’s expressions a t  high and  low tem p. L. J . J.Activation of nitrogen in the presence of mercury. S. S. Joshi and A. Purushotham  (Proc. Indian Acad. Sei., 1943, 18, A, 218—
2 2 1).—N s a t  a pressure of a  few cm. was passed through a discharge tu be  (-Dj) w ith A1 electrodes, then  through a  second tube (Dt) w ith one H g electrode, an d  finally over a  powdered I  indicator. W hen D j was excited, b u t n o t D z, an  after-glow was observed in  D„ a t  o rdinary  tem p. W ith  D a a t  140° the Hg luminescence increased to such an ex ten t (owing to  collisions of the  second type) as to  m ask the N , after-glow, b u t the I indicator showed th a t  the  N 2 was still excited. W hen I )2 alone was excited a t  30° the  N , after-glow was observed, strongly enough to  be identified spectroscopically, over a  wide range of pressures. W ith  D 2 a t  160° there was an intense after­glow, due to  collisions w ith m etastable H g atoms. H. J . W .

Effect of metastable excited states on the normal current density and normal cathode potential fall in glow discharges in rare gases and rare-gas mixtures. J . Meissner (Z. Physik, 1941, 117, 325— 343).— The effect of pressure on th e  cathode po ten tial fall an d  c.d. is in accordance w ith  sim ilarity  laws in  pure rare  gases, b u t in  N e-A  m ixtures both  characteristics fall to  low vals., and  deviations from the  sim ilarity  laws occur. Addition of 0-5% of A to  Ne elim inates 
contraction in  the  discharge. The deviations are ascribed to  a  cathode surface effect. Large differences between cathode fall and m in. p .d . for th e  in itia tion  of the discharge in  gases w ith  m etastable excited a t. sta tes are due to  liberation of electrons from th e  cathode by m etastable atom s. L. J . J.

Relative abundance of the isotopes of potassium in Pacific kelps and in rocks of different geologic age. K. L. Cook (Physical Rev., 1943, [ii], 64, 278— 293).— In  view of reported variations in the  relative abundance of the  stable isotopes of O, C, and  K , investig­ations on the  32K /41K ra tio  were m ade w ith  a  D em pster double- focussing mass spectrograph. To 1 % accuracy, th e  ra tio  for kelps, Upper-Cam brian fossils, and rocks of early pre-Cam brian to T ertiary  
age shows no measurable variation. The average val. is 14-12±0-28. F luctuations are a ttrib u ted  to  isotope effects of the  hot-filam ent ion source. ,  N. M. B.

Isotope distribution in molybdenum and validity of the reciprocitylaw. H. L ichtblau and J .  M attauch (Z. Physik, 1941, 117, 502—  609).—The reciprocity law is n o t valid for all types of plates used in mass-spectroscopy, b u t for the  plates used by the  au thors the Schwarzschild exponential law holds. This only slightly reduces the discrepancy between the ir results and those of Hönigschmid and W ittm ann  (A., 1936, 1439). L. J. J .
Molybdenum isotopes produced by the disintegration of uranium.O. H ahn and F . S trassm ann (Z. Physik, 1941, 117, 789—800).— The products of artificial disintegration of U are : (i) a  12-min. Mo, giving a  very  short-lived isotope of Ma, and (ii) a  14-min. Mo, giving a 14-min. Ma isotope. The previously reported 18-min. Mo is a m ixture of the  above. The 67-hr. Mo previously described is verified.

L. J . J.Exclusion rule for neutron and proton emission from nuclei with an odd charge. C. F . von W eizsäcker (Naturwiss ., 1943, 31, 207— 208).— The f |P  nucleus can break down in to  3JSi w ith  proton emis­sion, or in to  iJP w ith neutron emission. There are twice as m any resonances in  the  case of neutron emission as in  th a t  of proton 
emission. The resonances in  the  case of neutrons can be regarded as two pairs of doublets, and the proton resonances have the  same energy as one of th e  com ponents of the doublet. A sim ilar pheno­m enon is observed w ith  ¡(Na. B oth th e  fJP and  the  JJNa nuclei have, in  addition to  a-particles, 2 neutrons and 1 proton. The above facts can be explained on the assum ption th a t  the  two states of the doublet differ only in  the  m utual spin orientation of these three 
‘ ‘ excess ’ ’ particles, an d  th a t  the rem ainder of the nucleus, after emission of the  proton or neutron, rem ains in  the  ground state. There are three possible states, in  which the spins of the three 
particles differ. The possible transitions are discussed, an d  exclu­sion rules are considered. A. J. M.

Maximum energy of jS-rays of some isotopes produced by fission of uranium. H. J .  Born and W . Seelmann-Eggebert (Nalurunss., 1943, 81, 201—202).— Approx. vals. for the  m ax. energy of /3-rays from 17 isotopes produced by fission of U  have been obtained by consideration of absorption curves of rays of known energy (£), and two characteristic curves, one giving th e  connexion between max. range and  E  (used when the  prep, was sufficiently active), the  other giving the dependence of half-val. thickness (mass of A1 per sq. cm. which reduces initia l in tensity  to  one half) on E .  A. J . M.

Energies of the y-rays from l":Sb, m Cd, 1B2Ir, 54Mn, 83Zn, and e°Co.C. E, Mandeville and H. W . Fulbright (Physical Rev., 1943, [ii], 64, 265— 267).—T he distributions in  m om entum  of Compton recoils arising from y-rays em itted  in  the  disintegration of radio-elements were obtained by coincidence counting in a  m agnetic spectrograph. 
From  the«end-points of the  distributions the  calc, quantum  energies in  Me.v. are, respectively, 0-S0, 0-65, 0-63, 0-86, 1-14, each ±0-02, and l-33±0-03 . N. M. B.

Disintegration schemes of radioactive substances. V. 13°I.A. Roberts, L. G. E llio tt, J . R. Downing, W . C. Peacock, and M. Deutsch (Physical Rev., 1943, [ii], 64, 268— 275; cf. Livingood, A., 1939,1, 54; Tape, A., 1940, I, 63).—The decay of 130I, studied by spectrom eter and coincidence m ethods, proceeds by two modes of negatron emission of m ax. )3-ray energy 0-61 ±0-02 and l-03±0-02 Me.v. The high-energy spectrum  represents 6 0 ± 1 0 %  of the dis­
integrations an d  is accom panied by  y-rays of energies 0-537±0-005, 0-667±0-008, an d  0-744±0-010 Me.v. The low-energy spectrum  is accom panied by the same three y-rays an d  by a  y-ray of energy 0-417±0-005 Me.v. The coeffs. of in ternal conversion in  the  K  shell are 0-0031, 0-0038, 0-0069, and 0-012 (± 2 0% ) in  order of de­creasing y-ray energy. The conversion in  the  L  shell is much smaller. The Ferm i p lo t of the complex spectrum  can be separated in to  stra igh t 
lines which m ay be ex trapolated to ob ta in  th e  correct disintegration energies. N. M. B.

Disintegration schemes of radioactive substances. VI. 3CMn and 68Co. L. G. E llio t and M. Deutsch (Physical Rev., 1943, 64, [ii], 321— 331).—B oth nuclei decay to  stable 5SFe, which has excited sta tes  w ith excitation energies 0-845, 2-11, 2-66, and 2-98 Me.v. De-excitation of the  three high-energy sta tes always leads to  the 0-845 level and thence to  the ground sta te . The negatron spectrum  of 38Mn consists of groups w ith m ax. energies 2-86, 1-05, and 0-73 Me.v., and relative abundance 60 : 25 : 15, leading to  the  first, th ird , and fourth of the above excited states. The positron spectrum  of 58Co consists m ainly of a  single group of m ax. energy 1-50 Me.v. leaving the  36Fe nucleus in  th e  2-11-Me.v. s ta te . O rbital electron 
capture also takes place involving several o ther excited states. Energies oi 8 y-rays em itted  by 56Fe are 0-845, 1-26, 1-74, 1-81, 2-01,2-13, 2-55, and  3-25 Me.v., apparen tly  m ultiples 2, 3, 4, 5, and 6 of0-425 Me.v. The /3-ray spectra have " a l lo w e d ”  Ferm i-theory shape, and th is  and probability  of orbital electron capture are  dis­cussed in  term s of tensor in teraction . Mass differences between neutral atom s, obtained from disintegration schemes, are s,Mn — 
i8Fe =  3-98, and  “°Co — S8Fe =  4-96, and th e  threshold for the reaction 66F e(p, w)36Co 6-47 Me.v. N. M. B.

Occurrence of isomeric atomic nuclei, (a) J . M attauch. (b) S. Flügge (Z. Physik, 1941, 117, 246—255, 265— 256).— (a) I t  is concluded em pirically th a t  th e  energetically favoured g-g  nuclei 
possess no isomerides. Isomerides exist in  the  case of nuclei w ith spin >9/2 . /i/27r in  the ground s ta te ; th is  should hold for the  stable 20BBi isotope.

(b) The significance of the  above conclusions is discussed.
L- J- J.Theory of nuclear isomerism. N. Koyenum a (Z. Physik, 1941,117, 358— 374).—Integrations over th e  spherical functions corresponding to  individual ro tational impulses, necessary for the calculation of m atrix  elements for y-transition probabilities, are given for I — 0 to  1 =  6. L . J . J .

Distribution and dissipation curves for ultra-radiation impact transmitted from air to lead, iron, and aluminium. H. Schmid (Z. Physik, 1941, 117, 452— 481).—D istribution and dissipation curves for im pacts generating >136,000 ion-pairs (> 1 0  corpuscles) in  Pb, 
Fe, and A1 targe ts  have been determ ined w ith  a  thin-w alled pressure ionisation cham ber and a  tube-electrom eter. D issipation curves for Fe and A1 can show two m ax., whereas those for P b  show one max. only except a t  the  highest energies. Max. are a t  2-25 cm. for Pb, 4-5 and ~10 cm. for Fe, and  ~6-5 and ~35 cm. for Al. The effect is ascribed to  the superposition of two processes, the  first involving a  m ultiplication of the  shower, the  second caused by mesotrons.

L- J- J.
I!.— MOLECULAR STRUCTURE.

Band spectrum of carbon deuteride. L. Gero (Z. Physik, 1941,117, 709— 721).— R otational analyses are m ade of the  (0, 0) and (1, 1) bands of the  A 2A -> A '2n  system  of CD, the  (0, 0), (1, 1), and (2, 2) bands of th e  C2S -> A '2I l  system, an d  th e  (0, 0), (1, 0), and (1, 1) bands of th e  B 3E+ -> A '2n  system . Predissociation is indicated in the upper sta tes of each band system . Band-origins, ro tational consts., and  spin- and /1-splitting are calc. L. J . J .
Rotational analysis of the emission spectrum of CuF. L. H. Woods (Physical Rev., 1943, [ii], 64, 259— 264).—The emission spectrum  of gaseous H F  a t  ~ 0 T  mm. pressure in  a  hollow Cu cathode was 

exam ined a t  7000— 2000 a .  an d  showed an unknown band of -widely spaced lines a t  2450— 2600 a . ,  th ou gh t to  be the  2X->-2n  transition  of HF+. From  th e  same source the emission spectrum  of CuF, 
obtained and photographed, showed band system s a t  5700, 5060,
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and 4920 a . A ro tational analysis shows th a t  the  three system s have the  sam e lower s ta te  and are of the  types 1II ->  1S, 1S  ->  ]2 , and *11 ->  1S. Consts. for th e  sta tes are reported. The calc, ro tational isotope effect accords w ith  th e  experim ental val. N. M. B.

e band-system of the NO molecule. L. Gero, R. Schmid, and K. F. von Szily (Naturwiss., 1943, 31, 203).—Emission photographs w ith NO, using a  21-ft. grating, give th e  «-absorption bands w ith considerably greater in tensity  th an  the  y  bands. R otation  analysis of the  bands a t  2021 and  2091 a , shows th a t  the ir lower sta tes  are the  v"  =  2 and v"  =  3 levels of th e  NO 2II ground state. The two bands have a  common upper state, th e  ro ta tion  const. B  being1-99 cm .- 1  This is som ew hat >  th e  B '0 val. of th e  y  bands. The bands which are given in  Guillery's term  scheme (A., 1927, 496) as v' > 3  therefore belong to  a  separate c band  system . A. J. M.
Intensity distribution in quartet-doublet bonds. H. I. Kovdcs and A. Bud6 (Z. Physik, 1941, 117, 612— 620).—In ten sity  d istribu­tion in  the  branches of quarte t-d ou b le t bands 4H (a)-2E, 4II(6) -2B, 

4n ( a ) - 2n{a), 4n ( a ) - 2n ( 6), 4n ( 6) - 2n (a ) , an d  4II(&)-2II(&) is calc.L. J . J .Infra-red absorption spectrum of methylene bromide vapour.D. Barca-GS.]ateanu (Z. Physik, 1941, 117, 589— 595).—The absorp­
tion  spectrum  of CH2B r2 in  th e  region 1-5— 15 ft. has been measured. The bands a t  vv 3001, 3070, and 1361 cm .- 1  are regarded as CH 2 fundam entals corresponding to  th e  R am an bands 2986, 3050, and 
1390 cm .- 1  Bands a t  w  813, 1144, and 1232 cm .- 1  are ascribed to  the m utual fundam ental v ibrations of the  CH2 and CBr2 groups.

L- J- J-Absorption spectrum of chromyl fluoride vapour. K. H . Hellwege (Z. Physik, 1941, 117, 596— 601).—The absorption spectrum  of CrO ,F, is qualitatively  very  sim ilar to  th a t  of C r0 2Cl2, w ith a t  least five diffuse bands repeated ~20 tim es in  the  region 17,500—21,600 
cm .-1, w ith a  period of 200 cm .-1, com pared w ith  136 cm .- 1  for the chloride. The period is identified w ith a  v ibration frequency.L. J . J .Absorption spectra of some organic solutions in the vacuum ultra­violet. J . R . P la tt, I. Rusofi, and H . B. Klevens (J. Chern. Physics, 1943,11, 535—544).— By the  use of x -C jH t, and w-C,Ht „ as solvents, it  is possible to  investigate tire ultra-violet absorption of org. com­pounds down to  1700 a . in  0-3-mm. cells, w ith a  fluorite spectro­graph. The transm ission lim its in  such cells have been determined for a no. of solvents, including H 20 , E tO H , MeOH, m-C6H u , k-C7H 16, E t20 , COMcj, and fso-C8H ]s. Absorption curves of some alcohols, ethers, ketones, acids, Bu^CHO, an d  Ay-octene (I) are given. The double-bond peak a t  1840 a . for (I) is clearly obtained. A. J . M.Glass structure according to infra-red absorption spectra. J . I.Gerlovin (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 126— 127).—  Glass films of thickness ~10 p. show a strong absorption max. a t9— 10 ii., and fused quartz  a t  9 p.. This supports th e  assum ption th a t silicate glasses consist of SiO, te trahedra. A band a t  12— 13 /¿. indicates a  ring structure of the  te trahedra. Addition of m etal oxides causes the m ax. of the bands to  become more diffuse and to  shift to  longer A. Results indicate th a t  glass has cryst. properties which dim inish as the  composition becomes more complex.

N. M. B. ’Relation between chemical composition and glass transmission inthe infra-red. J . I. Gerlovin (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 170— 172).-—30 borate, 20 silicate, and 4 phosphate glasses, and vitreous S i0 2 and B20 2 (with 0-5% PbO to  prevent decomp, tu rb id ity ), were investigated. Silicate systems show th e  greatest transm ission, 
with a  broad feeble transm ission band for P b  silicate glasses a t2-8— 3-8 ¡i. B orate glasses show absorption bands a t  2-85 and 3-7 p. and, for lighter glasses, a t  2-2 and 2-4 p . ; B 20 3 has th e  least tran s­mission. Phosphate glasses show absorption a t  2-2 to  a  max. a t3-5 p. Fused quartz  has a  sharp absorption m ax. a t  2-7 and a feebler max. a t  3-7 p. In  all cases, addition  of m etal oxides to  the glasses increases th e  transm ission, th e  increase being more m arked in passing from light- to  heavy-m etal oxides. N. M. B.

Polarisation of fluorescence and anisotropy of molecules of organic dyes. P. P . Feofilov (J. Physics U .S .S .R ., 1943, 7, 68— 79).— Curves showing th e  dependence of polarisation of fluorescent light on the  A of the  exciting light (polarisation spectra) are obtained for rhodam ine-B, N a fluorescein, N a eosin (I), trypaflavine (II), acridine- 
orangc (III), benzoflavin (IV), N a perylenetetracarboxylate, assculin, and pinakryptol-yellow . These polarisation spectra are sp. for each dye. F op  (I)— (IV) the  varia tion  of dichroism of oriented mols. w ith A is investigated, an d  there is a  correspondence between this an d  the  polarisation spectrum . This indicates th a t  th e  angles 
between em itting  and absorbing oscillators are n o t produced during the  excitation , b u t are inheren t in  th e  mol. The anisotropy of the mols. can be in terpre ted  by  m eans of an  oscillator model in  which the fluorescing mol. is regarded as an  em itting  oscillator w ith  a  no. of absorbing oscillators rigidly coupled to  it. A. J . M.

Fluorescence of chlorophyll. Effects of concentration, temperature, and solvent. F. P. Zscheile and D. G. H arris ( / .  Physical Chem., 1943, 47, 623— 637).-—Fluorescence spectra of chlorophyll-a (I) in 13 solvents an d  of chlorophyll-6 in  E taO were investigated. W ith

increase in  concn. max. absorption shifts tow ards th e  red as a  result of reabsorption of fluorescence. Fluorescence in tensity  decreases w ith tim e of exposure to  the  source of excitation , the  in tensity  
recovering after a  period of darkness in  th e  case of some solutions, e.g., in CeH 0. W ith  decrease in  tem p, the  fluorescence m ax. of E taO 
solutions of (I) shifts towards the  red and th e  fluorescence in tensity  increases. C. R. H .

Decay of phosphorescence of crystalline phosphors. M. Schôn (Naturwiss., 1943, 31, 203— 204).— The decay curves for phos­phorescence of two cryst. ZnS phosphors w ith  th e  sam e activator eventually become exponential. This can be explained on the 
theory  of radiationless reversibility of electrons in  the  excited activator. Since-the radiationless transitions are cc th e  concn. («) of electrons, an d  the  transition  giving rise to  th e  glow is oc »i2, a  o in t m ust be reached in  th e  course of the  decay when the  recom- ination of electrons w ith th e  excited ac tivato r m ust be decided by th e  n term . The reaction m echanism is then  alm ost exclusively 
unimol., an d  the  decay curve becomes exponential. The fac t th a t only two of the phosphors give th is  exponential curve agrees w ith the  fac t th a t  radiationless transitions depend greatly  on structure. The onset of the exponential decay takes place earlier a t  higher tem p.A. J .  M.

Luminescence of phosphors at the moment of excitation. V. V.Antanov-Rom anovski (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 125— 129).— On th e  cessation of excitation the  in tensity  of lum in­escence of CdSiOa and CdB20 5 powders ac tivated  by  Mn falls a t  once to  ~0. The luminescence increases qu ite  sm oothly from 0, so th a t  th e  fall is n o t explicable by  the  presence of fluorescence. 
The kinetics of phosphorescence are exam ined; the simple bimol. theory  can account for these results. A lim ited general comparison w ith experim ental d a ta  is given, b u t th is  is h indered b y  experi­m ental difficulties such as the (unknown) quenching properties of the exciting light. ’ J .  O'M.-B.

Phosphorescence and scintillation spectra. W . K utzner (Z. Physik, 1941, 117, 575—588).—Comparison of phosphoresence spectra of ZnS phosphors produced by u ltra-v io let irrad iation  (<3700 a .)  w ith  spectra of scintillations produced by im pact of a-particles shows th a t  bo th  spectra are com pounded of th e  same six bands, 
w ith  max. intensities a t  4650, 4800, 5200, 5560, 6930, an d  6450 a .  Spectra obtained w ith  phosphors containing different activators, or 
w ith different m ethods of excitation, show different relative in tensi­ties in  the six bands. The shorter-A bands are more prom inent with a-ray excitation . These effects indicate th a t  bo th  spectra  originate 
in th e  same source, i.e., Zn or S atom s. L. J . J .

Structure of halide phosphors containing tin. M. H üniger and J . Rudolph (Z. Physik, 1941, 117, 81— 99).—Luminescence in alkali, alkaline-earth , and N H , halides containing small am ounts of Snn  halides is excited by  the same AA as are absorbed by  single crystals of the  phosphors and by  conc. aq. solutions containing the  halides w ith additions of Sn as completel3r co-ordinated complex salts. The no. of luminescence centres, determ ined from  absorption m easure­m ents, is ~10-4—10-5 per halide mol. The emission spectra resemble those produced in  reduction of Snlv halides by  alkali-m etal vapours.
Raman spectrum of glycine, its dependence on pH, and the possi­bility of its analytical use. J . Goubeau and A. Liining (Ber., 1940,73, [B], 1053— 1058).—The R am an spectrum  of glycine (I) is recorded 

from pH  13 to  p H  0. (I) exists as N H ,-C H 2-C02-  a t  pH  <11-5, as<NH3-CH2-C02-  a t  pH  9-4, and  as +NH3-CH2-C02H  a t  p H  < 1 . Spectra of hydrolysates from gelatin an d  peptone indicate presence 
of (I), b u t o ther lines are also present. R am an spectra can probably be used generally to  de tect (I) (cf. C., 1944, P a r t  2 ; also W right et al., 
A ., 1937, I, 282). R. S. C.

New experimental data on the structure of the Rayleigh line in benzene. M. F. Vuks (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 120— 125).—D ata  obtained by a  new m ethod of investigating the distribution  of in ten sity  w ith in the  Rayleigh line, based on measuring the absorption of ligh t passing through a resonance filter, are reported for C0H c. The calculation of th e  shape of th e  line from these d a ta  is given. N. M. B.
Electrostatic contribution to hindered rotation in certain ions and dipolar ions in solution. I, H. T. L. H ill ( / .  Chem. Pkysics, 1943,11, 545— 551, 552—557).— I. Effective dielectric consts. ( c e )  are calc, for H 2C20 „  (CH2-NH2)j, glycine, a-alanine, leucine, and NIIj-CH Et-COjH from  th e  experim ental dissociation consts. and 

struc tu ra l param eters. The electrostatic contribution to  hindered ro ta tion  can be calc, from  th e  cB. In  the  case of H 2S20 „  for which 
the  dissociation consts. are unknown, an  approx. val. of c e  (30) and sp. locations of po in t charges in  the  mol. are assumed. The electro­sta tic  po ten tial barriers are considered, and the  ionic equilibria in 
H 2S20„ are discussed.II . The m ethod used for the  above work is extended to  mols. w ith  an  additional angle of ro ta tion  {N1I2-[CH,]3-NH,, CH2(C02H )2, 
jS-alanine, and H 1P 20 7}. The electrostatic contribution  is _ con­siderably less im po rtan t th an  other factors, an d  m ay be negligible in  some cases. I t  is probable th a t in  the  cases of H 4P 20 7 and
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H 2S ,0 8 the  trea tm en t is over-simplified and  th a t  one ce is insufficient for a  com plete solution of the  problem . A. J . M.

Polymorphism and dielectric constant. S. D. Gokhale, N. L. Phalniker, and S. D. B have (J. Univ. Bombay, 1943, 12, A, P a r t 3, 75— 80).— The dielectric const, (e) of solid, fused, and supercooled liquid resorcinol, o- and  £ -N 0 2-C„H4-0H , an d  o- an d  p-C„H 1Cl-OH was m easured a t  AA 520 and 90 m. and a t  various tem p., and from the  inflexions in  the  c -T  curves the  transition  tem p, between the unstable /?- and stable a-forms are deduced. W ith  o-N 02-C6H 4-OH the transition  po in t is 36°. W ith  p-CslIjCbO H  there are two forms, 
of m .p. 41° and 33°, respectively, b u t no definite transition  po in t is detected. In  o ther cases the  results are in  accord 'w ith  previous observations. J . W . S.

Behaviour of solids in high-frequency electric rotating fields.H. H artm ann  and W. S turm er (Naturwiss ., 1943, 31, 206).—Accord­ing to  Debye, a  body suspended in  a  ro ta tin g  electric field should experience a  tu rn ing  m om ent if the  frequency of the field is of the order of a  dispersion frequency of the  body. The effect of ro ta tin g  fields of A 1-2— 5 m. on vinidur, calcite, paraffin, alberite, COPh2, 
p-NCX-C.H.-OH, and  p-C eH 4Cl-N 02 has been investigated, an d  the varia tion  of tu rn in g  m om ent w ith  frequency has been determ ined.

A. J . M.Nature of the chemical bond in some inorganic compounds. G. B.Boki and E . E . Vainschtein (Cotnpt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 307—309).—The very  short A1—A1 and P t—P t  distances 0-64 a .  and 1 4  a . ,  respectively, in  (A1C13)2 and ct.9-[P t(N H 3)(C2H 4)Cl2]2 can 
be explained by  a  new type of interm etallic linking involving 2p  and 5d electrons, respectively, corresponding w ith  calc. vals. 0-35 and 0-71 a . for the  a t. radii. A sim ilar linking is predicted for B.

L. J- J.General theory of fluctuations. H . Scheffers [Z. Physik, 1941,117, 444— 451).—A general param eter of s ta te  is included in  a  statistical trea tm en t of generalised therm odynam ic theory. L. J. J.
Derivation of Trouton’s rule. M. S. Telang (J. Indian Chem. Soc., 1943, 20, 271— 276).—M ethods of deriving T routon 's rule are reviewed, and a  new derivation, based on empirical rules of Guldberg {7b =  ~0-66Tc) and  Sugden (V0 =  0-27Eo) and Sugden’s density - tem p. relation, is given. F . J . G.

III.— CRYSTAL STRUCTURE.
Rules for the conventional orientation of crystals; a correction.J . D. H . D onnay (A m er. M in ., 1943, 28, 470; cf. A., 1943, I, 272).

L. S. T.Vitreous state. M. L. Huggins, K. H. Sun, and A. Silverm an {/. Amer. Ceram. Soc., 1943, 26, 393— 398).—The difficulty of stric tly  defining the  vitreous s ta te  an d  certain  border-line cases is 
briefly discussed. The vitreous sta tes of S i0 2, SiO. glasses, S, Se, B2Oj, P j 0 5, etc., glucose, and polyvinyl alcohol (H-b"ridges), and the org. polymers, are described in  some detail. J . A. S.

Structure of vitreous substances. E . A. Porai-K oschitz (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 267— 269).—A -R ay  observations indicate the  presence of individual crystallites of N a20 ,4 B 20 3 and of quartz  in  an N a20 - B 20 3-S iO a glass. F. J . G.
Linkages in metallic calcium. P. Gombds (Z. Physik, 1941, 117,322— 324).—The au thor's  theory  of m etallic lattices is em ployed for the  determ ination of the  chief la ttice  characteristics of Ca. Theoreti­cal and experim ental vals. for the  radius of the  elem entary sphere in  the  equilibrium  position of th e  atom , for the  sum  of th e  first and second ionisation energies of Ca, and for th e  sublim ation energy of 

m etallic Ca, respectively, a re :  2-19, 2-17 a . ;  456-2, 452-4 kg.-cal. per g.-m ol.; 43-0, 39-2 kg.-cal. per g.-mol. L. J .  J.
Chemistry of oriented growth of crystals of organic compounds. I. Oriented growth of anthraquinone on antimony. J . W illems (Naturwiss., 1943,31,208—209).—I t  is possible to  grow an thraquinone(I) crystals from CSH , solution on a  (0001) face of Sb in  th ree posi­tions. (I) separates in  needle-shaped crystals w ith  th e  long axis parallel to  the (0221) or (0 ll2 ) axes of th e  Sb. A. J. M.
Isomorphism of organic compounds.— See A., 1944, II, 100.
Model substance for silicates. H. O'Daniel and L. Tscheischwili (Naturwiss., 1943, 31, 209— 210).—/3-WolIastonite (CaSiO,) resembles N aB eF3 in. structure. U n it cell dimensions are given for bo th  com- pounds; bo th  have 12  mols. per u n it cell and space-group Cj». 

Be3F„ is a  possible s tru ctu ra l elem ent in  some beryllofluorides. The compound N a 2[LiBe2P 7] (I) can be obtained from the te rn a ry  system  
~ r „ ~ F -B eF »- I ts  Powder diagram  resembles th a t  of gehlenite, Ca2[AlSiA107], Be3F 7 double te trahedra  are p resen t as structural elem ents in  (I). A j_

Structural type of perowslrite (CaTiOs). S. von Niray-SzabO (Naturwiss., 1943, 81, 202— 203).-—Oscillation photographs w ith Cu A a radiation  (and some w ith  Mo Ka  radiation) have been obtained and agree w ith  a  pseudo-cubic u n it cell, a 7-60 a .  Perow skite was formerly supposed to  belong to  th e  G5 type, b u t calculation based
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on Goldschm idt's ionic rad ii shows th a t  the  la ttice  is m onoclinic; space-group C3*—P 2j/m- O ther substances of the  perow skite type (ABOs) have also been investigated. For m any the  typ e  is G5 (e.g., BaTiO,, a 3-9STi— O 1-99 a . ;  B aS n 0 3, a 4-10, Sn— O 2-05 a . ; B aZ r0 3, a 4-19, Zr— O 2-09 a .) .  T he Goldschm idt radius for Zr‘+ (0-87 a .)  is corr. to  0-77 a . P b Z r0 3 (a 9-28 a .)  an d  C dS n03 (a 7-80 a .)  belong to  th e  new perowskite type. The existence of the  two types is due to  the  fac t th a t  th e  ions are arranged in  th e  closest packing.A. J. M.

Crystal structure of braunite, 3Mn20 3)MnSi02.— See A., 1944,1, 72.
Interpretation of the crystal structure of cementite. N. J . Petch  (J. Iron and Steel Inst., Feb., 1944, Advance copy, 8 pp.).—From  A -ray  exam ination of cem entite (I), ex tracted  from  quenched steel (C 1-8%), i t  is suggested th a t  (I) is essentially a fram ew ork of close- packed Fe atom s held together by  m etallic bonding, w ith  the  small C atom s in  the  largest interstices, these atom s also being held in  position by  bonding which has a  certain  degree of m etallic nature. G raphit­isation of (I) is discussed. T. D. F.
A-Ray analysis of a new type of complex compound of quadri­valent platinum. A. M. R ubinschtein and V. G. K uznetzov (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 85— 92).—The double salt [P t(N H 3)4Cl2]Cl2,[P t(N H 3)4N H 2Cl]Cl2 (cf. A., 1941, I, 278) gives a  powder A -radiogram  differing from those of its  com ponents and the ir 

m echanical m ixture. F- R- G.
A-Ray studies of supercooled ethyl alcohol. A. Prietzschk (Z. Physik, 1941, 117, 482— 501).—A -R ay  diffraction curves of E tO H  a t  —150° show well-defined m ax. a t  sin 0/X 0-14, 0-22, and  0-4 and 

inflexions a t  ~0-3 and ~0-5. A pparen t radial density  d istribu tion  curves show m ax. a t  0-5, 1-4, 2-3, 2-7, 4-1, and 5-6 a .  In  comparison 
w ith H arv ey 's results (A., 1940, I , 13) a t  75°, th e  intram ol. m ax. are very sim ilar, w hilst the  interm ol. m ax. are be tte r defined. The no. of H  linkings between O atom s is increased from 1-2 to  2 per mol., 
indicating  form ation of chains. L. J . J .

Chaqge of colour and optical properties of beryls on heating.—See 
A., 1944, I, 71.

IV.— PHYSICAL PROPERTIES OF SUBSTANCES.
Magnetic spectrum in infra-low frequency. S. S. L avren tiev  (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 233— 236).—The induction  in  a  soft F e  wire in  a sinusoidal m agnetising field consists 

of a  p a rt  in  phase w ith th e  field and  a  p a r t  w ith a  phase lag of 90°. M easurem ents of th e  corresponding perm eabilities as functions of the  period show th a t  the  in-phase perm eability  increases in the  range 
of periods near 1  m in., w hilst th e  out-of-phase com ponent exhibits a m ax. This behaviour is in  agreem ent w ith  A rkadiev’s theory  of 
m agnetic viscosity. H. J. W.

Preparation and properties of some compounds in the system H20-N a 20 -P 20 B. E . Ingerson and G. W . Morey (Amer. M in ., 1943, 28, 448— 455).— Optical properties of all known compounds 
of N asO and P s0 5 are given. Some of th e  d a ta  are  new. Crystallo- .graphic an d  p d a ta  and m ethods of prep, are also given for some of th e  compounds. N om enclature is discussed. Vals. of «  for 11 glasses in  th e  system  N a P 0 3-N a 4P 20 7 are recorded. L. S. T.

Refractive index nomograph for liquid fatty acids. D. S. D avis' (Ind. Eng. Chem., 1943, 35, 1302).—From  th e  d a ta  of Dorinson et al. (A., 1943, I , 119) a  nom ograph is constructed for determ ining th e  «  of n -fa tty  acids from  CjH jj-CO jH  to  C 17H 35-C02H  a t  >80°.J . W . S.
Melting tim e of safety fuses, in . J . A. M. von L iem pt and J. A. de Vriend (Z. Physik, 1941, 117, 18— 19).—“ In ertia  consts.” are determ ined for a  no. of m etals and alloys. No difference is found between vals. for wires of circular and rectangular cross- 

section. L . J . J .
Polymorphism of trilaurin. G. B. R avitsch  and G. G. Tzurinov (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 314— 316).—The smooth cooling curve of m elted trilau rin  shows an  arrest a t  35-5°, th e  m .p. 

of th e  a phase. The heating  curve, after chilling to  26°, shows an a rres t a t  46-5°, th e  m .p. of th e  j3 phase, and after rapid  chilling to 20°, an  exotherm al effect a t  34-5°, ascribed to  a  transition  of the  o phase. Very rap id  chilling to  —15° showed an  arres t a t  20° and an  exotherm al effect a t  15°. A liquid-cryst., y, form  is assumed, 
w ith  m .p. 15— 20°. L. J . J.

Joule eflects in air. H . D. B aker (Physical Rev., 1943, [ii], 64, 302— 311).— Joule effect determ ination  m ethods are reviewed historically, an d  features of ap paratus an d  technique necessary for precision m easurem ents are analysed. C onstruction and operation 
of appara tus bu ilt to  these requirem ents are described, and  sample d a ta  for a ir  are given and  com pared w ith  available vals. I t  is 
concluded th a t  w ith  detail im provem ents the m ethod developed 
will reach 0-1% accuracy. N. M. B.

Viscosity of n-pentane. R . M. H ubbard  and G. G. Brown (Ind. Eng. Chem., 1943, 35, 1276— 1280).—The viscosity (tj) of liquid m-C5H 12 is measured w ith  a  rolling-ball viscom eter a t  25—250° and
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15— 1000 lb. p e r sq. in . pressure. The results are  com pared w ith previous da ta . The tj of k-C5H 12, determ ined a t  25° w ith  a  B ingham capillary-tube viscometer, is 0-002296±0-000005 poise.

J . W . S.Viscosities at the b.p. of some primary amines, cycfohexane, and some of its derivatives. J. N. Friend and W . D. H argreaves (Phil. M ag., 1944, [vii], 35, 57— 64).—Continuing previously reported work on the  rheochor (R) (cf. A., 1943, I, 301), m easurem ents of ij for a  series of prim ary  am ines give a  m ean R  — 20-6 for N H 2. F rom  cyrfohexane and its  derivatives i t  is concluded th a t  ring form ation is accom panied by  a  loss of from 4-4 to  6 units in  R.H . J . W.
Rigidity modulus of liquids and its dependence on temperature.M. K om feld (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 298—  300).—M easurem ents of effective m odulus of rig id ity  and angle of phase displacem ent between deform ation and stress for rosin a t  —5° 

to  70° and frequencies 2-8 x  10s, 1-3 X 105, and 2-9 X 105 H ertz show agreem ent w ith  Maxwell’s representation  of shear as the  sum 
of viscous and elastic com ponents. The rig id ity  modulus decreases w ith increasing tem p., and  is <^1010 dynes per sq. cm. L. J . J.

Critical shear stress [exerted on a sediment by a flowing fluid].M. S. Q uraishy (J. Univ. Bombay, 1943, 18, A, F a r t  3, 37— 46).—  Assum ing th a t  th e  force im pressed on a  layer of sand by a  moving fluid cc th e  gravita tional force on th e  particles when falling freely in  a  s ta tionary  colum n of the  fluid, a  theory  of th e  transp o rt of 
sedim ent by  fluid cu rren ts is derived. I t  leads to  results in  accord w ith  observation. J . W . S.

V,— SOLUTIONS, DISPERSIONS, AND MIXTURES.
Thermal diffusion in mixtures of molecules of small mass difference.K. E . Grew (Phil. Mag., 1944, [vii], 35, 30— 36).—Three gaseous m ixtures were exam ined in  a  Clusius-Dickel column. In  N e -N II, th eN e, if p resen t in  concns. > 7 5 % , diffuses down th e  tem p, gradient, b u t th is  behaviour is reversed a t  lower concns. In  A-HC1 the  heavier mol. always diffuses down th e  gradient, and in  N 20 - C 0 2 th e  N 20  

does so. These results are discussed in  term s of Chapm an’s theory  (A., 1941,1, 201), an d  i t  is concluded th a t  the  mol. repulsions are n o t 
adequately represented by an inverse power.law. H. J. W.

Diffusion of hydrogen through iron in relation to the nature of the surface, and its connexion with catalysis. H . Betz (Z. Physik, 1941, 117, 100— 118).—T he diffusion of H 2 through an  F e  cathode bom ­barded w ith  H  ions in  a  glow discharge is alm ost com pletely inhibited when the  en try  side of the  Fe is abraded w ith em ery, b u t is increased 
2-4 fold when th e  ex it side is so treated . The corresponding effects when the surface is ruled w ith  parallel scratches, as a  function of their distance ap art, has been exam ined. The effect is a ttr ib u ted  to  re tu rn  of the  H  in to  the  discharge space from active centres on the sharp edges, where th e  recom bination of H  atom s is catalysed.L. J . J .Penetration of rare gases into metals. W. B artholom eyczyk, W. Funk, and R . Seeliger (Z. Physik, 1941, 117, 651— 656).— 
Prelim inary investigation of th e  rem oval of rare gases in  discharge tubes a t  low pressures indicates th a t  th e  gas penetrates into the cathode as ions, while th e  cathode m etal is d isin tegrated  and  re ­deposited by diffusion. ' L. J . J .

Adiabatic compressibilities of some aqueous ionic solutions and their variation with indicated liquid structure of the water. V. B.Corey (Physical Rev., 1943, [ii], 64, 350—,357).—Vals. are  reported for single concns. of aq. solutions of 27 strong electrolytes determ ined a t  25° from  sound velocity m easurem ents a t  a  supersonic frequency (1016-24 kc. per sec.), and show a  m arked correlation w ith  corre­sponding vals. of th e  p a rtia l m olal vol. of th e  solvent H 20 . The change in  com pressibility p e r mol. fraction  of solute accords w ith  A -ray  an d  other indications of H .O -structure change. There is strong evidence th a t  H aO has a  liquid struc tu re  which becomes more highly co-ordinated and com pact w ith  th e  in troduction  of ions.
N . M. B.Cyanamide as a solvent and reaction medium. E. C. Buckner (Iowa State Coll. J .  Sci., 1943, 18, 19— 21).— Solvent properties of liquid CN-NHj are sim ilar to  those of H 20 . Anomalous results in conductiv ity  m easurem ents an d  com pound form ation are a ttribu ted  to polym erisation of the  solvent. F . R . G.

A-Ray study of dissociation of an iron-copper-nickel alloy.— See A., 1944, I , 54.
Solubility of hydrogen in palladium. E. A. Owen (Phil. Mag., 1944, [vii], 85, 50—57).—A -R ay  investigations of th e  la ttice  changes 

when H  is occluded by  P d  a t  low pressures a t  60— 130° confirm the existence of a hysteresis effect. T h e A -ray  reflexions from  the P phase (rich in  H) are always diffuse, even after annealing; this phase_ is thus finely divided. The a phase (Pd-rich) gives sharp 
reflexions which decrease in  in ten sity  as the  H 2 pressure increases, b u t i t  is regenerated from th e  {} phase during desorption in  small aggregates giving diffuse lines. The results suggest a  system  no t 
in therm al equilibrium. No evidence was found for the  occurrence of m etallic hydrides (cf. Lacher, A., 1937, I, 560). H . J . W.
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Solubility of water in liquid carbon dioxide. H . W . Stone (Ind. Eng. Chem., 1943, 85, 1284—1286).—The solubility of H ,0  in  liquid 

COs increases fairly regularly from  0-02% a t  — 29° to  0-10% a t  22-6°.
Solubility of lithium bromate and its hydrates, n .  I. N. Averko- A ntonovitsch (J. Gen. Chem. Russ., 1943, 13, 272— 277).—Solubility 

d a ta  for L iB r0 3 (I) in  th e  range —45° to  the b.p. of the  sa turated  solution (143°) are given. Above 52° (I) crystallises ou t and below 52° L iB r0 3,H 20  (II) is th e  stable solid phase, b u t supercooled solutions form very readily and exist as viscous syrups even a t  —70°.The conversion of (I) in to  (II) below 52° is slow and determ ination of 
the  solubility of (I) in  the  m etastable region as fa r as 4° was possib le; solutions in  contact w ith (I) could be kep t for several days a t  — 6° to  — 7°. E x trapo la tion  below —45° on the ice-(II) f.p. diagram  gave th e  eutectic po in t —47° a t 54-5% of (I). R . C. P.

Isolation of pure potassium nitrite from the commercial substance.T. M. Oza and B. R . .W alavalkar ( / .  Indian Chem. Soc., 1943, 20,
315— 317).— Pure K N 0 2 can be obtained by cooling (ice +  N H 4Cl) w ith  const, s tirrin g  a  conc. solution of commercial I<N 02. After rem oval of m other-liquor from the  crystals th e  operation is repeated 
w ith  the  liquor. The m.p. of pure KNO„ is 407— 408°. The solu­bilities a t  0° and a t  the  cryohydric po in t of ice and N H 4Cl are 34-3—34-5 and  31-5— 31-8 g.-mol. per 1. respectively, these vals. being >  
those h itherto  accepted. C. R . H.

Solubility of ammonium persulphate in water and in solutions of sulphuric acid and ammonium sulphate. J . F . Gall, G. L . Church, and R . L. Brown (J. Physical Chem., 1943, 47, 645—649).— Solubility (s) d a ta  a t  157 and 20° for (NH4)2S20 8 in  H 20  and in  solutions of H 2S 0 4 and (NH4)2S 0 4 and m ixtures thereof are recorded. [H 2S 0 4] 
range from  0 to  400 and [(N H 4)2S 0 4] from 0 to  100 g. per 1. s decreases w ith  increase in  [H 2S 0 4] and [(N H 4)2S 0 4]. s in  H 20  is 
520 g. per 1. a t  15° and 542 g. per 1. a t  20°. C. R . H.

Solubility of naphthalene in aqueous solutions of methyl, ethyl, «-propyl, and «-butyl alcohol at several temperatures. O. W . Mann- h a rd t, R . E . De R ight, W . H . M artin, C. F . B urm aster, and W . F. W ad t ( / .  Physical Chem., 1943, 47, 685— 702).—C10H 8 solubility d a ta  a t  various tem p, have been obtained for alcohol-rich aq. solu­tions of MeOH, E tO H , P r“OH, and  Bu°OH and used for th e  deter­m ination of the  upper or, w ith in the solubility gap, the  upper two transform ation tem p. W hen considered in  relation  to  published d a ta  th ey  give a  fairly good idea of th e  na tu re  of the te rna ry  ditectic surface, the  line of three-phase m onotectic equilibrium , and the  te rna ry  dichortic surface. C. R . H.
Anthracene derivatives. V. Solubility of some salts of anthrac­ene-mono- and -di-sulphonic acids. B. P . Fedorov and N. A. Lodi- gin (J. A ppl. Chem. Russ., 1942, 15, 164— 172).— 100 g. of satu rated  

aq. solution contain a t  20° the  following am ounts of th e  salts w ithout hyd ra te  H 20  : anthracene-l-sulphonic acid, K 0-41, N a 0-041, Ba ( +  3H 20 ) 0-071, Ca ( +  3FI20) 0.-019, Mg (+ 4 H 20 ) 0-078, P b  (+ 2 H 20) 0-060, Zn ( +  6H20 )  0-048; anthracene-2-sulphonic acid, K  (+ 2 H 20) 0-16, N a 0-009, Ba 0-020, Ca ( + H aO) 0-016, P b  (+ 2 H 20 ) 0-007; anthracene-1 : 5-disulphonic acid, K  ( +  2H.O) 4-60, N a (+ 2 H 20) 2-51, B a (+ 4 H 20) 0-37, Ca (+ 3 H 20 ) 0-27, Mg ( +  3H20 )  0-15, Pb 
(+ 2 H 20 )  0-22, Zn (+ 4H „0 ) 0-15; anthracene-1 : 8-disulphonic acid,K  ( + H ,0 )  2-32, N a ( +  3H 20 ) 2-26, Ba (+ 4 H 20 )  0-060, Ca ( +  5H 20 ) f 0-18, Mg (+ 3 H 20 ) 2-04, P b  (+ 2 H aO) 0-019, Zn (+ 3 H 20 )  2-39; 
an th racen e-2 : 6-disulphonic acid, K  1-64, N a ( + H 20) 1-21, Ba (+ 5 H 20 )  0-046, Ca (+ 5 H 20 ) 0-24, Mg (+ 4 H 20 )  0-12, P b  ( + 4 H 20) 
0-048, Zn ( +  6HjO) 0-054; anthracene-2 : 7-disulphonic acid, K  1-00,N a (+2H jO ) 1-09, B a ( +  6H aO) 0-90, Ca ( +  3H 20 ) 0-11, Mg (+ 2 H 20) 0-067, P b  (+ 3 H 20 ) 0-80, Zn (+ 4 H 20 )  0-57 g. Vals. for 100° are 
given also. J . J . B.

Permutoids. H. K au tsky  (Kolloid-Z., 1943,102, 1— 14).— Perm u- 
toids, which are m aterials of such open la ttice  s tru ctu re  th a t  gases an d  liquids can penetra te  them  an d  in te rac t w ith  the ir s tru ctu ra l units, are discussed w ith  particu lar reference to  siloxen (I)_ and  its 
derivatives. The degree of openness depends on the  conditions of form ation and  subsequent trea tm en t. The in ternal surface is determ ined from th e  adsorption iso therm ; (I) is found to  possess m axim al subdivision, i.e., th e  whole m aterial is accessible to  the  
adsorptive. The H  atom s in  (I) can be replaced rapidly  and q u a n tit­a tively  by  halogens, OH, o r N H 2. Chemical changes are sensitive 
to  energy-liberating processes, e.g., th e  action of light, an d  m any derivatives of (I) are coloured. Luminescence phenom ena, which 
are  com m on in  oxidised (I), are described. Perm utoid structures are inhomogeneous as regards composition and  arrangem ent, an d  the  concept of mols. canno t be applied. The im portance of such structures 
in  p la n t m aterials is pointed out. R. H . F .

Selective adsorption of hydrocarbons and water vapour on alumina at atmospheric pressure. C. C. Ku, R . L. H unting ton , an d  L . S.Reid (Amer. Inst. M in . M et. Eng., 1943, Tech. Paper 1628, 13 p p . ; Petrol. Tech., 6, No. 7).—The adsorption of H aO -hydrocarbon vapour m ixtures by  ac tiva ted  Al2Os occurs in  th ree stages. In  th e  first 
both  com ponents are adsorbed and  th e  ra tio  of one com ponent to  the o ther rem ains const. In  th e  second phase H sO vapour continues to
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be adsorbed a t  the expense of adsorbed hydrocarbon which is desorbed. The th ird  phase obtains when the  A120 3 is satu rated  w ith respect to  both  com ponents. The adsorptive capacity  of Al2Os for hydrocarbon is reduced in  presence of H 20  vapour although the  adsorptive capacity  for H .O  is n o t seriously affected by the  presence 
of hydrocarbons. The d a ta  and theory  presented are applied to  several problem s relating  to  th e  large-scale design and operation of p lan ts for the  dehydration  of n a tu ra l gas. C. R . H .

Relationship between energy of adsorption of a vapour on a solid and of immersion of the solid in a liquid. G. Ju ra  and W . D. H a r­kins (J. Chem. Physics, 1943,11, 561— 562).—The h ea t of adsorption of a  vapour on a  solid can best be calc, from heats of immersion and condensation, b u t  equations given in  th e  literatu re  for the relation­ship between these quantities are incorrect. A term  involving heat of em ersion of the  solid and  adsorbed vapour to  form a  clean surface should be sub tracted  from  the usual expression. A. J . M.
Surface tension and activity of sulphur dioxide solutions of potassium thiocyanate. W. G. Eversole, T. F. H art, and G. H . W agner ( / .Physical Chem., 1943, 47, 703— 709).— The surface tension (y)

a t  15°, 20°, and 25° of dil. solutions of KCNS in liquid SO. has been determ ined. A ctiv ity  coeffs. a t  th e  sam e tem p, have been calc, from v.p. da ta . The p lo t of y/y„ against mol. concns. gives vals. which agree w ith  the  O nsager-Sam aras equation (A., 1934, 106S) only a t  infinite d ilution. A t higher concns. the  observed vals. of y /y0 are >  the  calc. vals. C. R. H.
Interfacial tension of sodium secondary alkyl sulphate solutions against oils. R . G. Aickin (J. Soc. Dyers and Col., 1944, 60, 36—  

40).—Interfacial tensions of solutions of N a see.-alkyl sulphates (I) against hydrocarbon an d  other oils a t  20° fall w ith increasing concn, A sharp  break in the  sm ooth curve occurs a t  th e  crit. concn. of 0-95 g. per 1. w hatever the na tu re  of the  oil phase. Addition of electrolytes to  (I) reduces the  interfacial tension an d  crit. concn., th is  effect being due alm ost en tirely  to  positive ions, although i t  is dem onstrated th a t  negative ions have a  slight influence in  certain  concns. The results are explained on the  basis of a  long-chain ion being the  surface- active en tity . C. S. W.
Antonoff’s rule. G. Antonoff ( / .  Physical Chem., 1943, 47, 709— 710).— A criticism  of Yoffe and H eym ann (cf. A., 1943, I , 276) an d  a  defence of the rule. C.. R . H.
Oil-water interface of mineral oil-polar compound mixtures.R. G. Aickin (J. Soc. Dyers and Col., 1944, 60, 41— 43).—Measure­

m ents of the  interfacial tension between H 20  an d  various m ixtures of m ineral oil (I) w ith  oleic acid, oleyl alcohol, and  glyceryl mono- oleate (II) indicate the  presence of a  stable 1 : 1 (I)-po la r compound complex over a  wide range of concns., which explains the  stability  
of em ulsions stabilised by m ixtures of oil-sol. and H 20-sol. polar compounds. (II).reduces the interfacial tension of (I) against H 20  to  a  very low val. and  is active a t  concns. > 2  g. per 1. Solutions of(II) in  (I) are shown to  be micellar. C. S. W.

Extension of attractive energy of a solid into an adjacent liquid or film and decrease of energy with distance. W . D. H ark ins and G. Ju ra  ( / .  Chem. Physics, 1943, 11, 560—561).— Experim ents on the 
a ttrac tiv e  energy between TiO . (in the form  of anatase) and H 20 , and its  variation  w ith  the  thickness of th e  H sO layer, indicate th a t films of N 2 a t  -195-8°, and of H sO a t  25° are m ultim ol. on m any
solids a t  higher pressures. The layers of th e  above liquids under thetem p, conditions sta ted  are 7— 10 mols. th ick . A. J. M.

Flotation experiments with 8-hydroxyquinoline as collector. V. Flotation experiments on oxide-like compounds in the presence of metallic salts. H. Erlenm eyer, H. Kam, and W. Theilheim er (Helv. Chim. Acta, 1943, 26, 1129— 1131).— Addition of various m etallic salts produces marked and sp. effects on th e  flotation of various m etallic oxides, etc. in  presence of 8-hydroxyquinoline. Results w ith Fe20 3, Cr20 3, haematite, and  chrom ite are tabu lated .
F. J . G.Charge and stability of colloids. V. Potentiometric titrations of chromium hydroxide sol. VI. Absorption of precipitating and stabilising ions by AsaS3 and Fe(OH)3 sols at their coagulating con­centrations. B. P. Y adava ( / .  Indian Chem. Soc., 1943, 20, 219— 222, 223—226; cf. A., 1943, I, 256).—V. Cr(OH)s sols give results corresponding w ith  those found for Fe(OH )3 an d  Al(OH)3. The 

mechanism of the Cl' release is a ttr ibu ted  to  electrical adsorption on the  surface of the colloidal particles.
^ri-—D irect m easurem ents of the adsorption of both ions of an  electrolyte by  As2S3 and Fe(OH )3 during coagulation of their sols show th a t ions bearing the charge of the  same sign as the  sol-are adsorbed to  an ex ten t th a t decreases w ith  increasing valency of the  coagulating ion. The mol. ratios of coagulating ions of different valency adsorbed during coagulation vary  only slightly w ith the  speed of coagulation, and differ greatly from  the  ratios of the ir reciprocal valencies. The abs. adsorption of coagulating ions de­

creases w ith  increasing valency, although the  relative adsorption increases. The above statem ents refer to  the  to ta l am ounts of adsorbed coagulating ions m inus the am ount equiv. to  the  adsorbed non-coagulating iou. p  q

Dependence of viscosity of nitrocellulose solutions on the degree of estérification. H . A. W annow (Kolloid-Z ., 1943, 102, 29— 34).— Two celluloses were n itra ted  in  five m ixtures of H ,I30 1- P 20 5- H N 0 3 of 
varying HNOs conten t to  give nitrocelluloses (I) of N  conten t from10-70 to  13-85%. The degree of polym erisation of (I) was found by osm otic pressure m easurem ents to  be closely sim ilar throughout the series. The 17 of (I) in  COMe2 solution increased w ith  N  conten t of(I), ex trapolated  vals, of rf^jc  a t  c - > 0  ranging from 0-168 to  0-316 in one instance. The increase is a ttr ib u ted  to  greater solvation of the (I). R . H . F.

“ Viscosation,”  molecular form, and solvation [of colloidal solu­tions]. Proposal for standardisation. H . From m  (Kolloid-Z.. 1943, 102, S6— 90).—The term  "  viscosation ”  is used to  describe the increase of 17 w ith concn. M ethods of expressing concn. are exam ined in  relation to  the  change in  size of solute particles arising 
from solvation. New term s an d  symbols are proposed for the principal m agnitudes in  77-concn . relationships. R . H . F.

pH measurements on thixotropic gel systems using the glass electrode. R. C. Vogel and M. W . Lisse (J. Physical Chem., 1943, 47, 678— 685).— The first gelation of th ree gel-forming substances [Fe(OH)s, Th(M o03)s, an d  bentonite], the ir thixo tropic liquefaction, and the  re-gelation of the sols have been exam ined. In  the  prim ary gelation th e  bentonite system  showed no pH  change, whereas the 
pH  of the  Fe(O H )3 system  decreased an d  the  pH  of the Th(M o04)2 system  increased. No pH  changes were observed during the 
subsequent liquefactions and  re-gelations. C. R . H.

Theory of genesis of fibres. I. W . Ostwald (Kolloid-Z., 1943,102,35—60).—The general conditions determ ining form ation of fibres of 
all types, n a tu ra l and artificial, are discussed. A fibre can originate by  transla to ry  m otion of a  nuclear disc (solid fibre) or ring  (hollow fibre), an d  can grow either basally  or apically. I t  m ay result from an y  of the  processes of condensation, deform ation, dissolution, or 
partia l dispersion. F ive fundam ental questions regarding the  physico-chem ical conditions necessary for fibre grow th are considered in detail, viz., (1 ) processes providing m aterial for the  growing fibre,. (2) tran sp o rt m echanism m aking the  m aterial available a t  the  rig h t point, (3) energy-providing processes, (4) factors determ ining direc­tion of growth, (5) form ative mechanism  controlling shape and  size of fibres. The phenom ena of growth of Ag fibres on heated  Ag2S 
and of Cu fibres on Cu.S are described in  detail, and theories advanced which com ply w ith  the  5 conditions for growth. The Ag ions in heated AgsS are mobile and  exert an ionic pressure on a  particle of Ag in  con tac t w ith  the  Ag2S. This leads to  deposition of Ag atom s, electronic equilibrium  being m aintained by  volatilisation of S derived from S ions in  th e  lattice. M any details of the  phenom enon are in  accordance w ith  th e  theory . The electrochemical processes are different in  Cu fibre form ation. R . H . F .

Electrokinetic properties and surface conductivity of cellulose and oxycellulose, with reference to the carboxyl group content. G.Rabinov and E. H eym ann [J. Physical Chem., 1943, 47, 656— 668).—  E xperim ental conditions and theoretical considerations affecting the stream ing-potential m ethod of determ ining the  ^-potential of 
cellulose (I) are discussed. The samples exam ined were purified cottons, co tton  wool, oxidised (I), mercerised (I), and regenerated(I). In  distilled H sO £ decreases and surface conductivity  (K) increases w ith increase in  acid val. of (I). P artia l substitu tion  by N a or Ca of H  in  the  CO,H in  (I) decreases £ slightly and K  con­siderably. The effect of electrolytes is generally to  decrease £, b u t 
alkali chlorides increase £ to  a  max. a t  ~ 0-0001n., above -which concn. £ decreases. This max. is not due to  dispersion of K . K  is increased by uni-univalent and bi-univalent electrolytes and reduced by electrolytes furnishing ter- and quadri-valen t cations. Of two explanations to  reconcile increase of K  w ith  sim ultaneous decrease in £, one assumes preferential anion adsorption on negatively charged surfaces, the  other assumes th a t  the  p a rts  of th e  double layer which determ ine £ and  those which determ ine K  are not identical.C. R . H.

VI.— KINETIC THEORY. THERMODYNAMICS.
Attainment of thermal equilibrium between a gas and a hot surface.P. M. D oty  (J. Chem. Physics, 1943, 11, 557— 559).— Experim ental d a ta  due to  Bryce (A., 1937, I, 85) can be used to  show th a t  all the H., mois, reaching a  h o t W  wire come to  equilibrium  and re tu rn  to  the 

gas phase as atom s and  mois, in  equilibrium  concns. governed by the tem p, of the  wire and  th e  no. of mois, s trik ing  it. This is no t applicable generally to  gases in  contact w ith  h o t surfaces. Mois, which suffer only elastic collisions w ith  th e  h o t surface are no t in 
con tact long enough for th e  a tta in m en t of equilibrium . I t  is p rob­able th a t  com plete therm al equilibrium  is a tta ined  only for mois, and 
surfaces between which chem i-adsorption occurs. A. J . M.

Isomérisation equilibrium aliéné ^  methylacetylene. D. A.Frank-K am enetzk i and V. G. M arkovitsch (Acta Physicochim. 
U .R .S .S .t 1942, 17, 308— 313).—The vals. of the  equilibrium  const., calc, from spectroscopic and heat of hydrogenation da ta , are 15-6,
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.0-9, 5-5, 4-7, and 4-2 a t  82°, 200°, 400°, 500°, and 600° respectively. W ith  rise of tem p, the  proportion of C(:CH2)2 in  the equilibrium  
m ixture rises from 6-0% to  19-2%. Revised vals. for th e  en tropy of C(:CHS). a t  these tem p, afe 60-92, 65-87, 73-44, 76-78, an d  79-91 g.-cal. p e r degree per mol. respectively. C. R . H.

Transitions between homogeneous and heterogeneous systems.J . Stauff (Z. Elehtrochem., 1941, 47, 820).— If  th e  s ta te  of aggregation is determ ined as a  function of to ta l concn. by  m eans of the  law  of 
mass action, i t  is possible to  distinguish between hom ogeneous and heterogeneous equilibria in  colloid system s. The equilibrium  between colloidal aggregates and single mols. has been investigated in  the case of soaps b y  m eans of colour indicators. The colour change of th e  ind icato r is determ ined spectrophotom etrically. W hen the 
aliphatic chain has 8, 10, or 12 C the  equilibrium  is homogeneous.A. J . M.Thermodynamic dissociation constants of hydroxy- and alkoxy- benzoic acids. B. Jones and J .  C. Speakm an (J.C .S., 1944, 19—21). —Therm odynam ic dissociation consts., m easured a t  20° by  a potentio- m ctric m ethod, have been obtained for o-, »»-, and p -0R -C 6H 4-C02H where R  =  H, Me, E t, P ra, and Prfl an d  for »»-OBu°,C3H 4,C 0 2H. W here R  =  H  or Me, p K  increases in th e  order o <  in <  p, b u t where R  == E t, P ra, or Prfl the  order is m <  o <  p . The influence of the size of R  on p K  varies w ith  th e  position of the su bstituen t in  the nucleus. F or o-compounds p  K  increases in  the  order H  <  Me <  E t  <  P ra =  Prfl, b u t for m- and ^-com pounds the change in p i t  as R  increases from H  to  Prfl is irregular. The d a ta  are dis­cussed w ith  reference to  existing theories of th e  effect of substituents in  C jH , compounds. C. R . H.

Raman spectra of some complex halides of mercury. M. R . N ayar and J . R . Saraf (J. Ind ian  Chem. Soc., 1943, 20, 312—314).— R am an 
frequencies of m ixed solutions of K  and Hgn  halides afford evidence of the  existence in  solution of th e  ions HgCl3', HgCl4", H g B r/ ',  and H g l4". The characteristic frequencies are 300, 274, 172, and 126 cm .- 1  The d a ta  favour th e  view th a t  equimol. m ixtures of HgCl2 
and KC1 form KH gCl, in  solution. Solubility difficulties prevented evidence being obtained for the  form ation of K H gB r, and K H gI3 in solution. C. R . H.

Thermodynamics of polar-non-polar solutions. H. H artm ann  (Z. Elektrochem., 1941, 47, 856— 858).— I t  is assum ed th a t  in  a solution of polar mols. in  a  non-polar solvent, there is a  statistical mol. a tm . of dipolar mols. sim ilar to  the  atm . of ions in  strong 
electrolytes. Q uant, trea tm en t leads to  no contradiction of experi­m ental therm odynam ic results. The view adopted  gives a  be tter explanation of dependence of concn. on f.p. depression.

A. J . M.Inter-relation of oxygen pressure, temperature, and composition in the system F ei03-F e30 4. N. G. Schm ahl (Z. Elcktrochem., 1941, 47, 821— S36J.—The relation between O, pressure (p), tem p., and composition in  the  above system  has been investigated  over the range 1290— 1410°. The decomp, pressure over a  know n mass of oxide was determ ined a t  const, tem p., after which a  definite quan tity  
of 0 2 was w ithdraw n, and  the decomp, pressure again determ ined. A un ivarian t equilibrium  exists over a  certa in  range of compositions near the  pure oxides. I t  varies w ith tem p, according to  the  reaction 
isochore. The h ea t of the  reaction 4Fc30 4 +  Os =  6Fe20 3 is calc, to be 124-3 kg.-cal., a  val. which differs only slightly from th a t obtained by  d irect determ inations a t  room tem p. An equilibrium 
diagram  is given (1100— 1800°) including tw o isobars a t  p  — 159 and 760 mm. A. J . M.

Binary system NaP03-N a4P20 7. G. W. Morey and E . Ingerson (Amer. J .  Sci., 1944, 242, 1— 6).—The work of P artridge et al. (A., 1941, I, 211) is, in  general, confirmed. Phase equilibrium  da ta  
and the  phase diagram  reproduced show th a t  there is a  eutectic a t  552° and 0-31 w t.-fraction N a4P 20 7, a t  which the  cryst. phases are 
N a P 0 3 and N a5P 3O10, the  only b inary  com pound between the two end members. N a6P 3O 10 melts incongruently  a t  622°, forming crystals of N a4P 20 7 and liquid containing 0-495 w t.-frac tionN a4P 20 7. 
Optical properties of these th ree com pounds are  recorded. L. S. T.Nature of the difference in the character of the phase diagrams of the higher fatty acids and corresponding triglycerides. G. B. R avitsch and V. A. Voinova (Acta Physicochim. U .R .S .S ., 1942, 17, 323— 336).—-Various physical properties of the  system s stearic ac id- 
palm itic acid and  tristearin -trip alm itin  have been exam ined an d  the phase diagram s of th e  system s have been com pared. In  th e  acid system  a  mol. com pound is formed giving lim ited sojid solutions w ith bo th  acids. If  i t  is assum ed th a t  i t  is th e  H  bond which enables 
mol. compounds to  be formed, then the absence of COsH groups in th e  triglyceride system s explains w hy a  sim ilar mol. com pound is no t formed in  th is  system . On the o ther hand  continuous solid 
solutions are formed which disintegrate w ith  tim e as a  result of the transform ation of one of the  triglycerides in to  a  more stable form w ith a  higher m .p. C. R . H .

Phase boundaries in ternary  systems of sodium oleate, compared with other soaps. J . W . M cBain, R . D. Void, and K . G ardiner (Oil and Soap, 1943, 20, 221—223).— The boundaries of th e  region of

isotropic solution have been determ ined for freshly made solutions 
of N a oleate (I) in  H sO containing NaCl a t  90° and 100° (cf. Void, A., 1940, I , 112). Prolonged heating  in  glass tubes alters solutions of (I), rendering the  soap less sol. (B\ increases), apparen tly  owing to instab ility  of th e  soap itself ra th e r th a n  to  reaction w ith  glass. W hen N a silicate replaces NaCl, (I) is no t salted out, b u t the solution tends to  set to  a  clear jelly on cooling. E xisting  published d a ta  for the boundaries of isotropic solution of six individual pure soaps [Na and K  laurate, N a pa lm itate  and stearate , and (I) and  K  oleate] and the  N a soaps of tallow, olive, and coconut oils in  H sO containing salt a t  90° and  o th e r tem p., have been collated and the  curves redraw n to the  sam e scale for com parison. (?, (temp, of ready solubility, cf. M cBain, et al., B., 1941, I I ,  390) for these and  other commercial soaps are tabu lated . In  spite of its  high solubility in H 20 , (I) is alm ost as readily salted ou t by  NaCl as is the  stearate . The b inary  diagram  found for pure (I) in  H aO (Bt and  8C curves) is com pared w ith  the p icture obtained for system s containing small am ounts of NaCl (1-5% of the  oleate present) such as are m et w ith in  commercial soap boiling. E . L.

Polytherm of the ternary system : sodium chloride-sodium bromide- water from complete f.p. to 50°. N. A. Vlasov and A. G. Bergm an (Compt. rend. Acad. Sci. U .Ji.S .S ., 1943, 38, 211— 214).— Solubilities of N aB r and NaCl in  H 20  are recorded for —20° to  50°. In  this 
tem p, range there are two fields of solid solutions, one consisting of the anhyd. salts, the o ther of the dihydrates. The fields of crystallis­
ation  of ice, Na(Cl,Br),2H20 ,  and Na(Cl,Br),5H20  m eet in  a  eutectic po in t a t  —29-2° w ith  NaCl 6-0, N aB r 31-6, I I 20  62-4%. F . R . G.Fusibility diagram of the ternary system sodium chloride-fluoride- chromate. I . S. R asonskaja and A. G. Bergm an (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 176— 177).— In  a  s tudy  of ba th s for therm al trea tm en t of m etals, hea t carriers, and welding fluxes, the te rna ry  and th e  three com ponent b inary  system s were investigated. N aC l-N aF  has m .p. 675° (33-5 m ol.-%  N a F ) ; N aC l-N a2C r0 4 has m .p. 572° (78-5 m ol.-%  N a2C r0 4) ; N a F -N a 2C r0 4 has m .p. 642° 
(81-5 m ol.-%  N a2C r0 4) ; all are sim ple eutectics. The eutectic po in t of the  te rna ry  system  is a t  526° and N aF  13, NaCl 21-5, N a2C r0 4 65-5 m ol.-% . N. M. B.

Ternary systems barium chloride-dioxan-water and calcium chloride-dioxan-water. H . F. B ogardus and C. C. Lynch (J. Physical Chem., 1943, 47, 650— 654).— D ata for the  25° isotherm  for both  
systems are presented in tab u la r and triangu lar diagram m atic form. The solvate, CaCl2,C4H 80 j,2 H 20 ,  has been isolated. C. R. H.

Sulphate nitrophoska. I. Polytherm of the ternary system  H20 -K 2S 04-(NH 4)2S 04. A. G. Bergm an and M. L. Schelochovitsch (J. A ppl. Chem. Russ., 1942, 15, 187— 193).—The eutectic po in t for the  H 20 - K 2S 0 4 system  is a t  6-5 w t.-%  of I<2S 0 4 an d  —1-5°, and for H 20  and (NH 4)2S 0 4 a t  39-6 w t.-%  of (NH4)2S 0 4 and  —18-85°. (NH4)2S 0 4 an d  K 2S 0 4 form  a com plete series of solid solutions between the  f.p. and 30° (no m easurem ents above 30°).
J .  J . B.Simplest inorganic glasses on the basis of calcium nitrate. A. G.B ergm an (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 304— 306).— In  the  system  C a(N 03)2-K N 0 3-N a N 0 3 glasses are obtained by the solidification of m elts in  th e  field of prim ary crystallisation of 

4I<N 03,Ca(N 03)2 and adjoining regions. The eutectic is a t  133° and the te rn a ry  transition  po in t is a t  160° and 53-9% KNOs, 29-4% 
C a(N 03)2. The system  C a(N 03)2-N a N 0 3 has a  eu tectic a t  232° and 54-9% of N a N 0 3, w ith no com pound form ation. The system  S r(N 0 3)2- K N 0 3-N a N 0 3 shows neither glass nor com pound form ­ation. L. J . J .

Heat of formation of sodium aluminate solution and of cryolite.W . A. R o th  (Z. Elehtrochem., 1941, 47, 813).—A prelim inary note 
reporting therm ochem ical determ inations w ith  N a alum inate solution 
and N a3A lFs. The solubility of N a3AlF„ and th e  sp. h ea t and electrical conductivity  of its  solutions have also been determ ined. No’ num erical d a ta  are given. . A. J. M.

Enthalpy and heats of dilution of the system HC1-H20 . C. C.Van Nuys (Trans. Amer. Inst. Chem. Eng., 1943, 39, 663— 678).— The therm al properties of the  system  are represented on two charts, 
which enable d irect determ ination  of the  h ea t changes in  any in teraction  of HC1 and H 20  to  be made. F. R d.

High-temperature heat content of calcium carbide. G. E . Moore (Ind. Eng. Chem., 1943, 35, 1292— 1294).— The h ea t co n ten t of 
CaC2 (purity 91%) has been m easured a t  200— 1000°, and th e  results corr. for the  m ajor im purities. A transition  occurs a t  447°± 5 °  w ith AH =  1330 g.-cal. per g.-mol. Cp =  16-40 +  2-84 x  10"3r  -  2-07 X 105T -J a t  25—447° and 15-40 +  2-00 X 10-3r  a t  >447°.

J . W . S.
VII.— ELECTROCHEMISTRY.

Electrical resistance of dilute alloys of copper, silver, and gold.J . O. Linde (Metallwirts., 1941, 20, 1140— 1141).—The resistance and pressure coeff. of resistance of a no. of alloys of Cu, Ag, an d  Au
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have been determ ined. The regularity  of the results gives an indication of the  condition of the outer electrons of th e  atom s going in to  solid solution. I t  is  considered th a t  w ith  dissolved elements which have an  outer electron configuration of th e  inert-gas type when in  the  free gas condition, the sam e configuration will often be 
formed in  the  dil. solid solution. The theoretical discussion of the  regularity  of th e  results is  in  agreem ent w ith M ott’s views.

0 . 1 . i i .
Hydrogen bonds and electrolytic conduction. P . W ulfi and H. H artm ann  (Z. Elekirochem., 1941, 47, 85S— S67).— Hiickel’s theory 

of p ro ton  conduction in  H s0  is exam ined. The m obility  of H ' in d io x an -H ,0  m ixtures was investigated, b u t no inference concerning the accuracy of Hfickel’s view could be m ade. Diffusion of H ‘ in 
acids does no t agree w ith H uckel's theory. The theory  th a t  th e  high m obility of H* and O H ' is due to  the  form ation of exchange
bridges of the  type or ( f  H  f  H_V ) ;  produced
by polar association of OH groups w ith  H  bonds, is proposed. This is in  agreem ent w ith the  small tem p, coefis. of the  mobilities of these 
ions, and gives a  reasonable explanation of the effect of pressure on 
conductiv ity  of acids and bases. A. J .  hi.

Electro-dialysis in  a two-chamber cell. G. U nterm ann (Z. Elek- trochem., 1941, 47, S76— S79).— If a  cell, separa ted  in to  an  anode and cathode com partm ent by  a  diaphragm , is filled w ith  a  dil. acid, a  sta tionary  s ta te  is set up. O nly H ‘ ions m igrate through the diaphragm . The concn. change in  th e  diaphragm  is linear, and is an  exponential function of potential. The poten tial a t  the  dia­phragm  is very  small for th e  concns. involved. The cu rren t in tensity  is cc concn. difference between anode and cathode com partm ents, 
an d  inversely oc thickness of diaphragm . The concn. of electrolyte (Cx) in  the  cathode com partm ent when the  cell is filled w ith  acid can be calc, from the  form ula CK =  C0(4R TLylE F d)(u ii-jux- -f- « A-) =  
1  y j l  — (»/*,)} w here C„ =  in itia l concn., E  =  term inal voltage, L  =  half electrode distance, d — thickness of diaphragm , y  =  free cross-section in  the  diaphragm  for the  solution, «h- =  m obility of H ‘ in  diaphragm , Uh-.’U- =  m obilities of ions in  H aO, i  =  final current, t .  =  in itia l current. A sim ilar form ula holds for the  concn. in  the 
anode com partm ent when th e  cell is filled w ith a  base. A. J . M.Contact potentials at water phases of meteorological interest. E.L ange (Z. Elektrochem., 1941, 47, 867— 876).— In  order to  investigate 
the  origin of atm . electricity, th e  contact potentials a t  the surfaces of th e  various H ,0  phases have been determ ined. The ionisation m ethod was used for H ,0  phases in  dam p air. F o r the system  fresh 
hoar-frost/ice, a  con tact po ten tial of —0-30 v . w as found in  air. The val. depends on tem p., frost an d  ice a t  tem p. >  —10° giving no m arked potential. For the system  H jO /ice in  a ir  a  po ten tial of — OTOv. was obtained. The effect of im purities was investigated. 
M etals have a  positive po ten tia l against H ,0  in  air, b u t in  contact 
w ith a  plane ice surface th ey  have a  negative potential. A. J .  M.Theory of concentration polarisation. B. Levitsch (A eta Physico- chim. U .R .S .S ., 1942, 17, 267—307).—M athem atical. The influence of electrode rotation , electrode shape, and stirring  of the electrolyte 
on the  ra te  of supply of ions to  th e  electrode has been investigated an d  satisfactorily applied to  available data . C. R . H.

Relation between metal overvoltage and activity of added organic substances in electrolytic deposition of metals. H. Fischer and J. Goesch (Z. Elektrochem., 1941, 47, 879— 889).— Addition of alkyl- am ines to  C uS04 solution causes an  increase in  the  potential of separation of Cu w ith  free acid present. The increase of potential 
rises w ith  increasing concn. of th e  added substance. The larger is th e  added mol. the greater is the increase of potential, b u t isomeric 
am ines m ay produce different effects. The m agnitude of th e  increase an d  the  form of th e  po ten tia l-tim e curve are dependent on the concn. of acid in  th e  electrolyte in  the  case of m any amines. The potential rise is usually no t perm anent, b u t has a  m arked effect on the natyre of the  deposit. F or overvoltages > 3 0  m v. finer-grained deposits are formed. A. J . M.

VIII.— REACTIONS.
Limits of inflammability and ignition temperatures of acetic anhydride. G. W . Jones, F. E . Scott, and B. S. Sco tt (U.S. Bur. M ines, 1943, Rept. Invest. 3741, 5 pp.).—The tem p, between which 

a ir  sa tu ra ted  w ith  ACjO forms inflamm able m ixtures are 47-3° and 74-4°, the  respective concns. of Ac.O being 2-67 an d  10-13 vol.-% . 
The flash po in t of AcaO determ ined "in a  Tag closed-cup tester is 51°, an d  th e  ignition tem p, in  a ir and O , are 392° and 361° respectively-.

C. R . H ."Kinetics of consecutive reactions consisting of bimolecular and unimolecular stages. A. A. B alandin and L . S. Leibenson (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 89, 22—24).—The equations for consecutive reactions of th e  type 2A - > B - > C  are solved, and the results com pared w ith  experim ent in  th e  case of the  form ation of CHt  from equimol. m ixtures of NaOAc. and NaOH. The reaction is m ade up of two consecutive ones. The first, the  form ation of an

in term ediate compound, is bimol., an d  has a  velocity' coeff. th a t  of th e  unim ol. conversion of th e  in term ediate com pound in to  the final products. T he concn. of the  in term ediate com pound is small.A. J . M.
Ether-like compounds. VIL Action of chlorine atoms on the velocity of the spontaneous hydrolysis of esters by water. E. J.Salmi an d  T. Suonpafi (Ber., 1940, 73, [B], 1126— 1131; cf. A., 1940, I I ,  64).— R elative kw for hydrolysis of CCla-COaR  a t  25° in  H .O  or 60%  dioxan are R  =  Me 4S0, E t  100, [CHJj-OM e 276, and [CH2]a-Cl 796 (cf. A., 1939, I, 327). For CCla-CHa-OAcyl a t  35° are acyl =  CHsCl-CO 0-0000431 and CHClj'CO 0-00302, and  k .  a t  35° are acyl =  Ac 0-00384, CHjCl-CO 0 00653, an d  CHClj-CO 0-0314.

For compounds, C R R '< f^"* *~̂ >CIi-CCl3 relative are R  =  R ' =
H  237, R  =  H  an d  R ' =  Me 100, R  =  R ' =  Me 8-02, an d  R  =  Me and R ' =  E t  2-23; corresponding vals. for A-, a t  25° are 169, 100, 9-45, 
an d  2-93, respectively. R. S. C.

Catalytic action of natural mineral waters. H. G. Cronheim ( / .  Physical Chem., 1943, 47, 638— 645; cf. A., 1941, I, 214).—  
The ca taly tic  oxidation of H C 0 2H  by H aOa an d  n a tu ra l m ineral waters (M) from  Saratoga Springs has been studied. O xidation is com plete in  presence of H aOa and  M , b u t in  absence of .1/ oxidation is very  slow. F e"  ions are necessary for catalysis b u t th e ir concn. is of secondary im portance. T he ra te  of oxidation depends on [H jO J. The rise in  pH  due to  rem oval of HCO.H increases the dissociation of H aOa an d  the  H O a' formed reduces F e " ‘ to  F e"  which are necessary for catalysis. Cu", M n” , and to  a  small ex ten t P d ” ions accelerate oxidation by' influencing th e  oxidation-reduction 
equilibrium  of Fe ions. C. R . H.

Effect of temperature on rate of hydrolysis of triglycerides by pancreatic lipase.—See A., 1944, I I I ,  284. 
Catalysis of the liquid-phase stage of coal hydrogenation.— See B„1944, I, 88.
Electrochemical oxidation of nickel hydroxide. N. P . Fedoteev and V. V. Svetschnikova (J. A ppl. Chem. Russ., 1942, 15, 105—  119).—T he best conditions for electrochemical oxidation of an  aq. suspension of NiO in  a  one-com partm ent cell are : ~ 28 g. of NiO per 1., [NaCl] ^>5n., [RaOH] =  0-025n., 16 am p. per 1. of electrolyte, cathodic c.d. 0-075 am p. p e r sq. cm., anodic c.d. 0-1— 1 am p. per sq. cm ., the  electrodes being of graphite. T he black h yd ra te  (I) obtained contains 1-71 O per 1 N i a to m ; the  energy consum ption is 20— 30 kw .-hr. p e r 1 kg. of active O. A sim ilar hyd ra te  can be pre­pared by  electrolysing 5x-NaCl between a  Ni and a graphite anode an d  a N i cathode b u t th e  energy consum ption is  higher since a  large 

fraction of th e  OCT produced is decomposed before m eeting a  partic le of N iO ; the  ra tio  O : N iin  th is  hyd ra te  is <^1-7. (I) can be used forpptg . Co" from th e  NiSOj ba th s for N i refining in  th e  sam e w ay as black hyd ra te  m anufactured  by  chem ical oxidation w ith  NaOCl. The electrochemical oxidation is  more.econom ical. J .  J . B.
Electrolytic oxidation of thiosulphate [ions] in ethylene glycol solution.— See B., 1944, I, 98. 
Alloy [electro]deposition.—See B., 1944, I, 111. 
Quantitative effect of X-rays on ascorbic acid in simple solution and in mixtures of naturally occurring compounds.—See A., 1944, 

I I I ,  284.
Photo-reduction of ferric chloride in aqueous solutions in presence of organic acids and sugars. P. R. B avdekar ( / .  Univ. Bombay, 1943, 12, A, P a r t  3, 47— 56).—The photochem ical reduction of FeCls in  presence of H 2C20 4, c itric or ta r ta r ic  acid, glucose, sucrose, or fructose is of zero order. The tem p, coeff. over the  range 30— 40° is ~ l-2 . The ra te  of reduction increases w ith  decreasing A, and cc the  in tensity  of the  inciden t radiation , b u t the  quantum  efficiency a t  35° is <0-5  under the m ost favourable conditions studied  (0-05m- FeCla in  presence of H aC20 4 and -with 4725 a .  radiation).
Action of ultra-violet light on liquid benzene.— See A., 1944, I I ,  

93.
Splitting of sucrose by ultrasound. I. L. R oitsch and A. S. S tarker- m an (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 39, 10— 12).—The inversion of sucrose (I) by  u ltrasonic waves form erly reported  (cf. 

Sokolov, A., 1936, 1077) m ay be due to  changes of tem p. The effect of tem p, on the  ra te  of inversion of (I) in  acid solution has been investigated. T he ra te  increases considerably w ith  rise of tem p. 
T he effect of ultrasonic waves on the  inversion has also been in ­vestigated, b o th  in  presence an d  in  absence of acid, and  w ith  stric t 
tem p, control. In  absence of acid, no change in  the  optical ro tation  of th e  solution was observed, and  in  solutions of (I) in  dil. H N O a the  variation  of th e  ro ta tion  w ith  tim e was identical in  a  sample 
which had been exposed to  u ltrasonic waves, and in  another which had not. H ence ultrasonic waves of th e  in tensity  (0-25 w. per. sq. cm.) and frequency (6 X 10’) used have no effect on th e  inversion of (I). A. J. M.
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IX.— PREPARATION OF INORGANIC SUBSTANCES.
Separation o! molecules of equal masses in a separation tube.K. Clusius and H . Kowalski [Z. Elektrochem., 1911, 47, 819).—  

C3H s-C O . an d  H e-D , m ixtures have been separated  by  a  separation 
tube, th e 'C 3H 8 and  D„ appearing on the  “  heavy ’’ side. Pure D , has also been separated from  H .-H I)  m ixtures. A. J .  M.

Properties and dihydrate of lithium bromate. X. N. Averko- A ntonovitsch (J. Gen. Chem. Rtiss., 1943, 13, 207— 270).— p and rj of aq. solutions containing 10-—52%  of LiBrOj (I) are given; a t  
0°, th e  sa tu ra ted  solution contains 01-2% an d  a t  20°, 04-5% of (I). A t room  tem p., (I) readily forms supersaturated  solutions from which th e  m etastable phase [anhyd. (I)] separa tes; i t  form s pyram idal crystals consisting of fine aggregates in  which the  crystallites are short prism s w ith  high «, strong  double refraction, and s tra ig h t extinction . L iB r0 3,H 20  (II) separates from  alm ost sa tu ra ted  solu­tions after seeding, in" long th in  rhom boidal plates having similar optical properties to  (I); a t  110°, (II) loses H aO w ithout melting. T he dihydrate, L iB r0 3,2 H .0  (III), was isolated from  th e  crystals deposited a t  ~  — 50° from a  solution sa tu ra ted  a t  room tem p. (Ill)  forms short or flat prism s w ith optical properties sim ilar to  (I), m elts in  its  H .O  of crystallisation a t  60°— 70° and loses all H aO a t  
110°. This observation provides some evidence th a t, near the eutectic p o in t ( — 47°), (I) crystallises as (HI). R . C. P.

Complex compounds of diguanide with bivalent metals. VII. Copper, nickel and cobalt(ous) ethylenebisdiguanide salts. Cobaltous diguanidinium sulphate and hydroxide. P. R ay  and S. P . Ghosh( / .  Ind ian  Chem. Soc., 1943, 20, 291— 297).— (CHa-NH2)2,2HCl anddicyanodiam ide (1 mol.) are fused a t  140— 150°, and the filtered
r u  .xTu.ri'xTTJi.XTW.r.VM a<l- ex trac t is pp td . w ith  CuSOj, to  GHj-NH-C(.NH)•NBK>NH3 gilvc thc  complex sulphate, (I),

r  -A7 [C u£-H +2]S 0 4,4H20 , alm ost insol. in —'  uA \ t H .O , stable to  dil. b u t no t conc. a c id s ;
r l r . - s fu .r r x rm .v rr.l '- .v w  th e  form ula (A) is suggested for the CHa-NH-C(.N H) -NH-C-NH. complex. D igestion w ith  NaOH

U-l affords the  crude complex hydroxide,
from which and the  appropriate N H 4 salt the  following salts are o b ta in ed : [Cu£-H+2]C l.,l-5H .O  (II) ; [C u£-H +a]Br.,,l-5HaO ;[C uff-H + JIj.l-oH .O ; [C u £ -H + J(N 0 3)3,1-5H30 . The following salts are obtained from (II) and N a or K  salts : [C u£-H +j]S .0 3,2-5H.O ; [CuE-H+2](SCN)2,l-5H aO ; [C u£-H +J ( N 0 3)3,1-25H20  ; '  the  base,[Cu£],H .O , is pp td . from (II) by  dil. N H 3. The prep, of the  N i  complex salts, [N iE-H LJSO j.H .O ^and [N iE-H N jCL.l-SH .O  (III), is analogous to  th a t  of (I), w hilst tire following salts are obtained from
( I I I ) :  [N iE -H + JB r^ -O H .O ; [N iE -H + JL .l-S H .O ; [N i£-H +.]S .0 3,2 -5H .0 ; ‘ [N i£-H +,](CNS).,l-5'H .O ;[N i£-H % ](N 02)2,l-5 H a0 ;  [N i£ -H + J(N 0 3)2,1-5H20 ; th e  base,[N i£], is only obtainable im pure [by pptg . ( I l l)  w ith  either dil. N aO H  or N H 3], The equiv. mobility' of [CuE-H+J is 49-6 a t  32°, an d  of [N i£-H +2] 50-72 a t  34°. E thylenebisdiguanide sulphate 
(2 mols.) in  dil. N H , an d  Ni-free CoC12,6H20  afford a  yellow p p t. of [C o£ 'H + .]S 04,2-5H20 ,  which gives a  violet solution of a  hydroxo- aquocobaltic complex in  BaCl. or boiling H.O. W ith  very' dil. NaOH, i t  gives im pure base, [CoE], b u t w ith N H 3 i t  gives a  red solution containing C o"‘. No o ther salts can be prepared. From  diguanide sulphate, [CoDyH V )S04,4H20  is prepared  analogously, an d  is dehydrated  a t  105° in  N . to  [CoD2,H r.]S 0 4. The moist base, [CoZ>2,H +2](OH)a, slowly oxidises in  a ir  to  [CoD3-H r3](OH)3 and 
Co(OH)3, an d  in  boiling H 20  gives a  violet hydroxoaquocobaltic 
bisdiguanide com plex; th e  anhydro-base, [Co-DJ is formed a t  70°.S. A. NI.Equilibrium reactions important for chemical analysis. N. A.T ananaev and R. A. Lovi (J. A ppl. Chem. Russ., 1942, 15, 214—222).— AgjPOj is transform ed (99-S%) in to  AgCl by 0-lN-NaCl; the  reverse reaction 3AgCl +  Na3P 0 4 -V Ag3PO,, leads to  the  same equilibrium . Sim ilarly, Ag3A s0 4 is transform ed in to  AgCl, M gNH4P 0 4 in to  Ag3P 0 4 (by AgNOa) and  P b 3(P 0 4)2 (by Pb(N O a)„), an d  Mg(OH)2 in to  AgOH (by A gN 03). (See also C., 1944, P a r t  2.)

J- J- B.Normal beryllium tungstate. V. I. Spitzin and V. I. Schostak ( / .  Gen. Chem. Russ., 1943, 13, 279— 285).— B eW 04,3H 20  (I) was obtained as a  pale yellow viscous mass by' prolonged in teraction  in aq. suspension a t  room tem p, of Be(OH)2 (II) and H 2W 0 4 (III ) ; its  properties suggest a  non-ionised structure [Be(H „0)3(W 04)]. Over P 20 5, (I) is converted in to  B eW 0 4,2H.O. On heating, gradual dehydration of (I) occurs w ith  rise of te m p .; loss of th e  last mol. of H .O  begins above 250° and is accom panied by dissociation in to  BeO an d  W O,. Aq. solutions of B eS 04 and N a2W 0 4 in te rac t w ith form ation of basic Be tun g sta tes ; (II) and  (III) when boiled together in  aq. suspension yield sm all am ounts of sol. complexes 
in  which BeO : W O , approxim ates to  1 :1 -5 . R. C. P.

Low-temperature yellow zinc silicate phosphor. H . C. Froelich (J. Physical Chem., 1943, 47, 6G9— 677).—Yellow Zn2S i0 4 phosphors have been prepared b y  heating  (800— 8o0°) a  m ixtu re of ZnO, S i0 2, and preform ed M nSi03 in  steam  and  in  absence of 0 2. The M nSi03 is prepared by' heating  M nC 03 or MnO w ith  S i0 2 in  steam  
and H a a t  800— 850°. The prim ary  reaction product is an am orphous 

z  (a . ,  i .)

orthosilicate complex which crystallises a t  > 775°. The Mn Is p resent either as MnO or a  Mn>‘ silicate, an d  reduction of MnsOs to  MnO. appears to  be necessary. Phosphor form ation probably' p ro­ceeds th us  : 2nZnO -f M n.O , -j- (« +  l)S iO a -> « Z n 2S i0 4,Mn2S i0 4 -f  4 0 ., where n §>1. ZnO or Zn2S i0 4 evidently' catalyses th e  reduction of M n20 3. Rooksbv and M cK eag’s in te rp re ta tion  (cf. A., 1941, I, 343) of the  low-temp. forms of y'ellow Zn2S i0 4 is erroneous.
C. R. H.Dehydration of mirabilite by a mixture of sodium and potassium  chlorides.— Sec B., 1944, I, 133.

Chemistry and morphology of the basic salts of bivalent metals. XII. Cadmium hydroxyfluorides. XHt. Zinc hydroxyfluorides.W . Feitknecht and H. Bucher (Helv. Chim. Acta, 1943, 26, 2177— 
2195, 2196— 2204).— X II. Basic Cd fluorides were prepared in  three ways : (a) incom plete pp tn . of aq. CdF2 w ith alkali, (6) reaction of Cd(OH). w ith  aq. CdF„, an d  (c) reaction of CdO w ith N H ,F . From  
m ethod (a) there is first obtained an  unstab le hydroxyfluoride I I I  [CdF.,2— 9Cd(OH)2], which in  solutions contain ing excess of CdF2 changes rapidly  in to  hy'droxyfluoride 1 [CdOHFj. I l l  is more stab le  in  alkaline solution, b u t slowly changes to  hy'droxy'fluoride I I  [CdF.,4— 6Cd(OH)j]. 1 has a  solubility product ([Cd"] x [OH'] x [F']) of 2-2 x 10-10. B y m ethod (c) large rhom bic crystals are 
obtained. I t  has a  la ttice  containing 6-co-ordinate Cd. I I  has a  layer la ttice  struc tu re  sim ilar to  th e  hydroxide. I l l  has a  £?g type lattice, in  which only half th e  spaces available for the Cd are fiUed.X III .  Basic Zn fluorides were obtained by p p tn . of aq. ZnF, w ith aq. NaOH and allowing the ppts. to  age. H ydroxyfluoride I "has a form ula ZnOH F although some of the  F ' ions can be replaced by O H ' ions. I t  is stable only to  sm all Zn" concns. and has a  la ttice 
containing 4-co-ordinate Zn. H ydroxyfluoride I I  [4Zn(OH)2,ZnF2] is stable only over a  very sm all concn. range. I t  has a  double layer 
la ttice  like th e  corresponding hydroxychloride. H ydroxyfluoride I I I  has an  ideal form ula [Zn(O H),.5F 0.5]. I t  has a  C, type la ttice ; replacem ent of some of the  F ' ions by  O H ' ions increases th e  dis­
arrangem ent observed. The basic fluorides of Zn are com pared w ith  those of Cd. J . F . H.

Reaction of niobium pentoxide with sodium hydroxide. I. V. I.Spitzin and A. Y. L apitzk i (J. A ppl. Chem. Russ., 1942, 15, 194— 203).— Even a fte r being heated  a t  1000° N b20 5 reacts w ith  n — 4n- 
N aÓ H  on a  H aO -bath or w ith  m olten NaOH a t  650°. A fter dis­solving the reaction product in  H 20  the sa lt N a14N b120 3„3 2H 20  (I) 
is formed. I t  is sol. in  H aO (1-6 g". in  100 c.c. of solution a t  20°) b u t the  solubility is much lowered by NaOH (at 90° 0-11 g. in  N-NaOII, 2-6 g. in H .O). NaN bO a after being heated  a t  1000° is no t a ttacked  by boiling 5— 40%  N aO H ; it  canno t be an  in term ediate product in tire alkaline dissolution of N baOs. W ith  NaOH, N aN b 0 3,3-5HaO easily affords (I). (See also C., 1944, P a r t  2.) J . J . B.

Sulphur monoxide. N. M. Em anuel (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 145— 149).—The p a rt played by SO as an  in te r­m ediate in  the  oxidation of H 3S has been studied by  exam ination of 
the  influence of syn thetic  SO on the  induction  period of the reaction an d  on the explosion lim its. R esults confirm the  view previously advanced by the  au thor from the  absorption spectra d a ta  (A., 1941, 
I, 217) th a t  SO is th e  chief active in term ediate p roduct in the oxidation reaction. J . O’M.-B.

Complex compounds of rhenium. V. V. Lebedinski and B. N. Ivanov-Em in (J. Gen. Chem. Russ., 1943, 13, 253— 265).— No stable complexes are formed on trea tin g  K .R eC l, (I) or K 3ReCl6 (II) w ith NI-I3, CsH jN , or CS(NH?)„ in  aq. solution. In  anhyd. N H 3, (I) and(II) p a rtly  dissolved, giving orange and yellowish-green solutions 
respectively, b u t no complexes were isolated. S atu ra ted  aq. solu­tions of (I) or (II) w ith a  large excess of (CH2-NH2)2,H 20  give the compound [R e 0 2en2]Cl (III), crystallising in  yellow prisms. (I ll)  
w ith aq. K I  gives thc  yellow cryst. iodide, [R c 0 2en2]I, and  sim ilarly, the sparingly sol. chlorate, picrate, platinichloride, and coballinilrite. 
A ddition of HC1 to  aq. (Ill) (pH 5— 6) gives a  red  coloration a t  pH2-8— 3-2, violet a t  HC1 concn. 2-5 n ., and deep blue a t  8 n ., the  change being reversible on addition of alkali. From  the  red solution, the  compound [ReO(OH)en2]Cl2 (IV) m ay be p p td . w ith  E tO H ; the 
corresponding cream -coloured platinichloride [R eO iO H JenJjTtC lj] and d a rk  red iodide [R eO (O H )enJI2 m ay be pp td . from aq. solutions 
of (IV). E vaporation  a t  room tem p, of th e  blue solution or pp tn . w ith  E tO H  gives pale blue needles of th e  compound [Re(OH)2en¡]Cl3 (V). H eating (V) w ith  conc. HC1 gives a  green cryst. substance of »unknow n com position. R . C. P.

Periodates of cobalt and nickel. R. K. Bahl, S. Singh, and N. K. Bali ( / .  Indian Chem. Soc., 1943, 20. 227— 228).—The following periodates have been prepared : 3C o02,C o(I03)2,10H 20 ; Co4I 20 1 1 ,12H20  ; N i6(IO„)2,13HaO, and  7N i0 ,2 I20 „ 2 5 H 20 .
F. R . G.Iridium sulphito-chlorides. V. V. Lebedinski and  M. M. Gurin (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 38, 128— 130; cf. A., 1943, 

I, 97).— In  the  filtra te from th e  isolation of N a5Ir(S 0 3)X l4,7H aO aré form ed yellow crystals of N a 7Ir(S 0 a)4Cl2,7H 20  (I), and, on further heating  th e  solution, th e  5H aO sa lt (II). (I) is alm ost insol. in  H aO
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and loses 7H 20  a t  100°; the  d ry  sa lt is stable an d  is no t decomposed a t  250°. (II) loses 4 H ,0  a t  100° and the  rem aining I I „0 a t  170°; the  sa lt is stable and does n o t decompose below 300°. 6 n  heating(II) in  an  aq. solution of ILSO,, transparen t cryst, p la tes (III) separa ted  after cooling; the reaction was (II) +  H 2S 0 3 —> 
N a-H  J r ( S 0 3)4Cl2 ±  N a2S 0 3. The properties of (III), which crystallises w ith  10HaO, are discussed. N. M. B.

Preparation of monohydroxo-derivatives of quadrivalent platinum.A. A. Grunberg and L. J . Michelis (Comp. rend. Acad. Set. U .R .S .S ., 
1043, 38, 209— 210).— HOCl w ith Iv-PtCl, yields K t [PtC lJ(O H )C l; w ith  cis- and imHS-[Pt(NH3)2C l j ‘ yields [Pt(NH„)3c Q  (OH)Cl; w ith  [P t(N H j)4]Clo yields m ainly [ P l ( N H f i l lC l] C L ; an d  w ith  [P t(N H a) J S 0 4 yields [Pl(Arf f3)4O H C qS04. '  F . R . G.

XI.— GEOCHEMISTRY.
Content of radon in the waters of the Tartar autonomous S.S.R.V. Tscherdintzev (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 206— 208).—The average content of R n  in  w aters in  th e  region of Cristopol is low, probably owing to  the  well-preserved tectonic 

s tru ctu re  of the  rocks which, accordingly, show’ low em anating 
powers. L . S. T.

Sulphide waters of the Permian of the Folasna-Krasnokamsk anticlinal. A. M. K uznetzov (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 39, 159— 163).— Well waters in K am a basin contain  up to  1 g. of H 2S per 1. The [H aS] usually  is the  higher the longer the H.O was underground. II  ,S probably  is produced by bacteria from C aS 04 and petroleum . Analyses are given. J .  J . B.
Diurnal fluctuation of oxygen and pH in fresh waters. R. J. W hitney  (J. E xp . Biol., 1942, 19, 92— 99). G. P. W.
Thiamin in lake waters and aquatic organisms.— See A., 1944, I II ,  199.
Calcareo-dolomitic muds of the Balkhash lake. D. G. Saposh- nikov (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 150— 153).—The grea test proportion of the dolom ite occurs in  the  eastern p a rt  of the  lake, the  exam ination being carried o u t colorim etrically w ith  an alkaline solution of diphenylcarbazide (Feigl reaction). Samples 

rich  in  dolom ite were also therm oanalysed. The dolom ite conten t of th e  western p a rt is probably small. There is a  decrease of 34T %  dolomite for an  increase in  depth  of 60 cm. for the  bottom  deposits. 
There is also an  appreciable dolom ite con ten t in  th e  m ud of the  south-west of th e  lake. The conditions of form ation of these muds are unknown. J . O’M.-B.

Alleged mineral zoning at Mt. Isa. R . B lanchard (Amer. Inst. M in . M et. Eng., 1943, Tech. Publ. 1652, 27 pp., M in . Tech., 7, No. 6).—The m ineral sulphide succession a t  Mt. Isa  is described. The unorthodox m ineral succession and  p a tte rn  of m ineral dis­
tribu tion  is shown to  be the  n a tu ra l outcom e of conditions th a t  prevailed during the period of ore deposition. D oub t is throw n on th e  premises on which th e  zonal theory of m ineral succession is 
based. L . S. T.

Talc deposits at D’Urville island and Cape Horn, Admiralty Bay.E . O. Macpherson (New Zealand J .  Sci. Tech., 1943, 24, B, 219— 227).—Deposits a t  Rock P oin t an d  Cherry Bay, and near Cape Horn, are described, and their geology is outlined. L. S. T.
Talc in north-west Nelson and north Westland. H . W . W ellm an (New Zealand J .  Sci. Tech., 1943, 24, B, 227— 235).—Ten deposits or groups of deposits are described. L. S. T.
Formation of concretions. T. I. C handam irov (Compt. rend. Acad. Sci. U .R .S .S ., 1942, 36, 209—211).—The form ation of con­

cretions by the  ferrugination of clayey boulders is discussed. The boulders of clay are penetrated  and enriched to  varying ex tents by  , ferrous salts from circulating waters. Evidence of th is  view is 
provided by th e  ferrugination of clay boulders in  the  K irm akinski 
valley. L . S. T.

Apatites of two textural types from apatite-nepheline rocks of Chibiny. A. I. Volodtschenkova and B. N. Meleuteev (Compt. rend. Acad. Sci. U .R .S .S ., 1943, 39, 34— 35).—Analyses of tw o apatites—  m ottled  an d  breccia-like—from th e  tun d ra  of Chibiny are given.
A. J. M.(A) Cordierite crystals from a glass furnace. (B) Cordierite from Horns Nek, Transvaal. S. J . Shand (Amer. M in ., 1943, 28, 391—  395).— (a ) The form ation of cordierite (I) on  th e  walls of a  glass tan k  in  which th e  fused mass consisted of A1 silicate and Mg borosilicate glass is described. The (I), p 2-516, a l-5223±0-0003, 

y 1-5270±0-0003, contained SiOa 50-77, A120 3 35-26, CaO 1-24, MgO 12-72, H 20  0-25, to ta l 100-24%.

(n) In  the  nepheline granophyre from  H orns N ek the  m ineral is 
cordierite an d  n o t nepheline. L. S. T.

Crystal structure of gillespite, BaFeSi40 10. A. P ab st (Amer. M in ., 1943, 28, 372— 390).— R otation , oscillation, Laue, an d  pow der Af-ray p a tte rn s  show th a t  a0 — 7-495±0-010 and c„ =16-050±0-010 a ., the space-group is D%,—P i/ncc , an d  th e  un it cell contains 4 BaFeSi4Ole. prait. is 3-407 an d  potj,. 3-40+0-02. A structure w ith 11 param eters gives agreem ent between calc, and 
observed in tensities; i t  is a  silicate sheet-structure w ith  O atom s in  3 kinds of positions and  unshared corners of S i0 4 te traliedra on bo th  sides of the sheets. Single an d  double Fourier sum m ations check the  structure. B a has an 8-fold and Fe a  4-fold co-ordination. T he changes produced by leaching in  apophyllite, gillespite, and b io tite w ith rem oval of cations and addition  of H 20  are similar. T he flakes reta in  the ir shape and some of the ir optical properties, b u t yield no Af-ray pow der diffraction p a tte rn . L . S. T.

Crystallography of acanthite, Ag.S. L. S. Ram sdell (Amer. M in ., 1943, 28, 401— 425).—W eissenberg and pow der photographs give 
a 0 9-47, b0 6-92, c„ 8-2S, vol. of u n it cell 449-8 A .3, and 8 AgaS. p ^ c. is 7-27 and the probable space-group is B 2 1/c (Cjy,). The observed cell dimensions an d  th e  tw inning are such th a t  the  monoclinic 
sym m etry is easily reconciled w ith  th e  previous assignm ent of acan th ite  to  th e  orthorhom bic and to  the cubic systems. L. S. T.

Alkaline vitxophyre dyke, Cape Neddick, Maine. J . C. Hafl (Amer. M in ., 1943, 28, 426— 436).—A petrographic description of an  unusual alkaline v itrophyre dyke in trud ing  a  m ass of breccia 
is given. Chemical analysis [F. A. Gonyer] indicates, its  strong nordm arkitic or solvsbergitic affinities. L. S. T.

Genesis of granitic pegmatites. N. M. U spensky (Amer. M in .,1943, 28, 437-—447).—The pegm atite veins of Gold M ountain w ithaccom panying graphic gran ite  originated by  a  pneum ato ly tic- 
hydrotherm al transform ation of ap lite  dykes. The active agents in  th is process were aq. siliceous alkaline solutions containing a small am ount of F '. L. S. T.

Bixbyite-sitaparite-partridgeite. (a ) J . E . de Villiers. (b) M.Fleischer (Amer. M in ., 1943, 28, 468—469, 469).— (a ) Partridgeite 
should be applied to  M n-Fe-sesquioxides containing < 1 0 %  F e20 3, sitaparite  to  those contain ing 10— 30%  Fe20 3, and  bixbyite to  the  m ineral containing > 3 0 %  F e20 3.

( b ) The nam e sitaparite  should be discarded. L. S. T.
Autoradiography of minerals. C. Goodman and G. A. Thom pson (Amer. M in ., 1943, 28, 456— 467).—Autoradiographic studies of some common m inerals have been made, th e  stray  slow neutrons from  a  cyclotron being used (cf. A., 1943, I, 241). The distribution  

of Mn, Au, Cu, W , P , K, Ba, Na, and As revealed by  the  au toradio­graphs (reproduced) of these m inerals is discussed. L . S. T.
Parkerite, Ni3Bi2S2, from Sudbury, Ontario. Re-deflnition of the species. C. E . Michener and M. A. Peacock (Amer. M in ., 1943, 28, 343—355).—Parkerite  (I), orthorhom bic, p obB. 8-4, pMic. 8-50, a0 4-02, fc0 5-52, £„ 5-72 a . ;  probable space-group Pm m 2— CJ„ contains one 

N a3B i2S2 per u n it  cell. A chemical analysis [W. W agner] and A'-ray d a ta  are given. (I), hardness 3 (B + ), is non-m agnetic, and a  good electrical conductor. I t  is sol. in  conc. H N 0 3, b u t not in  conc. 
HC1. A spectrographic analysis showed the  presence of Ni, Bi, and traces of Cu and  Sn, and  the  absence of Fe, Mn, W , Ti, Sc, Co, Pd, Ag, Cd, I r , P t, Te, As, and Sb. (I) occurs sparingly em bedded w ith  
galena, sulphides, arsenides, and telluridcs, in  the  extrem ities of one of the  ore-bodics in  the  Sudbury d istrict. I t  can be synthesised in  cryst. masses by fusing the  elem ents in  N 2 or in  a  vac. L . S. T.

Mineralogy and genesis of hydroxylapatite. L. Mitchell, G. T. F aust, S. B. Hendricks, and D. S. Reynolds (Amer. M in ., 1943, 28, 356— 371).—A'-Ray powder photographs of Swiss hydroxylapatite  
(I) and  of a  new occurrence of (I) from Cherokee Co., Georgia, are reproduced; the pa tte rn s  are sim ilar to  those obtained from fluor- 
apatite  (II) and synthetic (I). Optical properties, recorded for these an d  other apatites, show th a t  the  presence of OH for F  increases the vals. of n. p for (I) and (II) are practically  identical. The Swiss (I) is actually  a  fluor-(I). Chemical analyses are recorded and 
discussed. Spectroscopic determ ination of Cu in  4 synthetic samples of (I) showed a correlation between in tensity  of p ink  colour an d  the presence of. adventitious Cu. T he p ink  colour is easily seen in  a 
sam ple containing 0-003% Cu. Petrology is described and genesis 
discussed. (I) is found associated only w ith  ta lc  an d  chlorite sch ists ; th is indicates th a t  i t  is formed by m etam orphism  in  presence of m uch H aO, and w ith  sim ultaneous form ation of o ther m inerals rich in  OH group. L. S. T.

Electrochemical properties of clay minerals. Differentiation of hydrogen clays and bentonites by electrochemical methods.— See A.,1944, I, 60.
Thermal analysis of clay minerals and acid extraction of alumina from clays.—See B., 1944, I, 133.
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