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work. Studies of soil conditions and  plant  reactions 
a re  being carried on in the  endeavor to interpret 
more fully this phenomenon. 
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The application of the Lewis-Langmuir stvucture of 
the atom to the theory of coordination: C. J. BROCKNAN. 
I n  building up his theory of complex compounds Werner 
postulated the existence of a "coordination number'' 
for certain elements, the theory being more or less a t  
variance with the accepted ideas concerning valence, 
etc. Now i t  is suggested that the formation of complex 
compounds be due to an inherent desire on the part of 
certain elements to complete its outer shell of electrons 
to that configuration which is characteristic of the next 
higher inert gas, by taking on single or pairs of elec-
trons from ions in solution or from molecules, etc., as 
they are available for such absorption. When elec-
trons in such ions are absorbed by the central element 
the union between coordinated atoms or radicals be-
comes noniogenic. I n  support of this theory complexes 
containing P t ,  Cr, Co and F e  as the central atoms 
have been studied. 

The electric moments of the molecules of monocar-
boxylic acids and their esters: CHARLESP. SMYTH. The 
electric moments of the molecules of a number of mono-
carboxylic acids and esters are calculated from their 
structures, which are assumed to be formed by the link- 
ing of atoms 4y electron pairs symmetrically located a t  
the apices of regular tetrahedra. The ratio of the mo-
ments thus obtained to those previously calculated in a 
similar manner for the molecules of the ketones, alde- 
hydes and alcohols is in good agreement with that of 
the moments obtained from experimental data on these 
substances. The principal moments of the molecules 
induce secondary moments on the carbon chains of the 
esters, but, in conformity with the structures indicated 
by the X-ray measurements of Miiller and Shearer, these 
induced moments oppose and nearly cancel one another 
in the carbon chain of the acyl radical of the ester, but 
reenforce one another in the chain of the alcohol radi- 
cal, so that the moment of the molecule as a whole in- 
creases with increasing length of this chain, but changes 
little with increasing length of the acyl chain. The 
fact that the variations among the electric moments of 
different molecules may be explained by the assump-
tion of electrons pairs shared between atoms which tend 
strongly to maintain their effective positions in definite 
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symmetrical locations in the molecules seems to support 
the idea that valence forces are highly localized and 
directive in character, as indicated by the X-ray study 
of solids and the recent conclusions of Vorllnder upon 
liquid crystals. 

Adsorption and Schulze's law: HARRY B. WEISER. 
Schulze's law, that the precipitating power of an elec-
trolyte is greater the higher the valence of the pre-
cipitating ion, is but little more than a qualitative rule. 
I n  so far  as the rule holds, the adsorbability of an ion 
is greater the higher the valence. The conclusion of 
Dhar and his collaborators that ions with the lowest 
precipitating power are adsorbed the most and vice 
versa is both theoretically an& experimentally unsound. 
An indirect method has been devised for determining 
the relative adsorbability of weakly adsorbed univalent 
ions. With strong electrolytes containing weakly ad-
sorbed precipitating ions and the same stabilizing ion 
there is a direct relation between the relative adsorbabil- 
ity of the precipitating ions and the coagulating power 
of the electrolytes in the sense that the electrolyte con-
taining the most readily adsorbed precipitating ion 
coagulates a sol in lowest concentration. 

Mechanism of the photoche?nical reaction between 
hydrogen and chlorine: A. L. MARSHALL. An investi-
gation has been made of the reaction between atomic 
hydrogen and a mixture of hydrogen. and chlorine a t  
low pressures. I t  has been found that below 0.001 cm 
pressure there is a yield of one molecule of hydrogen 
chloride per atom of hydrogen, while a t  0.60 cm pres-
sure the yield is ten molecules per atom of hydrogen. 
An explanation of these results can be found assuming 
the reactive form of chlorine to be an energy-rich 
chlorine molecule. I t  can be shown from kinetic theory 
consideratibn* that a t  preksures below 0.01 cm the mean 
free time between impacts is longer than the average 
life of excited chlorine moleculese which is taken as of 
the order of (10) -6 secs. Hence a yield of one mole- 
eule of hydrogen chloride per atom of hydrogen is to 
be expected. At higher pressures where the kinetic 
mean free time is shorter than this the yield per atom 
should increase. The mechanism postulated for the 
reaction is 

H t CI2= HC1 (active) t C1 
HCl (active) t C12= CI2 (active) f HCI 

Clz (active) t Ha = 2 HC1 (active) 

On the basis of this mechanigai Bn explahation is given 
for the effect of water vapor in th&jphotochemical re- 
action between hydrogen and chlorine. The primary 
action of light in this reaction is assumed to be the pro- 
duction of energy-rich chlorine molecules and not atomic 
chlorine. 

Pri?izary and secondary valence. An attempt to im-
prove the classification of valence: ARTHURA. BLANCH- 
ARD. Valence is classified i n  terms of the nuclear atom 
with the aid of certain general postulates. concerning 
the extra nuclear electrons. Polar valence is the alge- 
braic charge. Nan-polar valence in the number of pairs 
of electrons held in common in the sheath of the atom 



in  question and other atoms. Submerged polar valence 
is the net charge of an atom if the electrons held in 
conlmon are credited wholly either to that atom or the 
other atoms according as to urhich is supposed to have 
the greater affinity for them. The maximum number 
of electrons possible in the successive layers or levels is 
2. 8. 18. 32. . . . These numbers give stable layers, 
but the number rises with difficulty above 8 unless there 
is an accumulation in an outer layer. The number in 
the sheath rises above eight only in exceptional cases 
when the atom is surrounded by other atoms and the 
electrons of the sheath are all shared, e.g., in the am-
moniates and the carbonyls. I n  general, to completely 
classify valence, both the polar (or submerged polar) 
and the non-polar valence and the kernel charge and the 
number of electrons in the sheath must be given. No 
line of demarcation between primary and secondary 
valence can be found, hut i t  is believed that the valence 
of each atom in all compounds mith determinable molec- 
ular weight can be classified if we mill admit that in 
exceptional cases single electrons and triplets and even 
quintuplets can be held in common in the sheaths of 
two atoms. 

T h e  preparation of hydrogen electrodes: GERHAKD 
DIETRICHSON An extensive study was and C. N. RI-IAI-I. 
first made of the various methods described in the litera- 
ture for the preparation of hydrogen electrodes. The 
difficulties encountered in connection mith each of these 
mere carefully noted. Following this the necessary con- 
ditions for the electrodeposition of platinum from solu- 
tions of pure chloroplatiiiic acid mere determined. This 
involved in particular a proper control of the con-
centration and the current density relations. The char- 
acter of the base on which the platinum was deposited 
was also found to be important. Hydrogen electrodes 
prepared by this method were fouild to give on the 
whole very satisfactory results. 

Dburnal bands of plutinunz and stability of gold and 
platinum oxalates zn silica grls:  EARL C. 1%.D,IVIES. 
(I)  Diurnal bands of colloidal platinum have been made 
by diffusion, in periodic light, of oxalates into an acid 
silica gel containing platinic chloride. ( 2 )  Labora-
tory directions are given for making silica gels con-
taining oxalates and either platinum or gold chloride 
with no red or blue gold or black platinum appearing, 
except by exposure to light. ( 3 )  Conditions are de-
scribed for producing, alternately, red and blue bands 
of any desired width and a t  any distance apart, with- 
out having any diffusion of oxalates into the silica gel. 
(4) A photochemical after-effect is found in the re-
duction of gold oxalate in a silica gel. (5) A study 
has been made of the effect of aging on the reduction, 
in dark and in light, of gold oxalate in silica gels. 

Further studies in lumiqescent G r i g n a d  compounds: 
W. V. EVANS and Enw. DIEPENI-IORST. Twenty new 
luminescent Grignard compounds are reported. The ob- 
servation is made that apparently all Grignard com-
pounds give luminescence on oxidation if the group 
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combined to the magnesium is heavier than an ethyl 
group. The luminescence from the aliphatic com-
pounds, however, is as a rule not as brilliant as from 
the aromatic. Luminescent Grignards have been made 
in fourteen different solvents and the effect of these 
solvents on the luminescence noted. A method for 
making Grignards in sealed tubes is suggested. The 
para-position is much the best position for producing 
this light and its intensity increases with the weight 
of the organic radical in the para-position. The spec- 
trograms of four new compounds have been secured and 
the observation made that the spectra of the different 
compounds seem to occupy the same position on the 
plate, that is, between 447 pp and 518 pp. 

T h e  constricted arc as a light source for photo-
chemical work:  SHANNON andGEORGE FORJ~ES GEORGE 
R. .HARRISON. The intensity, steadiness, economy, con-
venience, efficiency and life of the constricted column 
mercury vapor lamp are discussed in comparison and 
contrast mith the standard sealed-electrode commercial 
lamp 8 mm in diameter. The best electrical and cool- 
ing conditions for emphasizing each of these factors are 
given, together with the best conditions for average 
operation. By absolute measurements i t  is shown that 
the constricted arc can be made to give about three 
times the visible and ultraviolet radiation given by the 
commercial a.rc per square millimeter of slit with the 
same power input, and that from ten to thirty times 
as much light can be obtained by making a sacrifice in 
the life of the lamp, which is largely offset by the ease 
and cheapness of renewal. 

Studies in photographic sensitivity. PII .  T h e  action 
of hydrogen peroxide on  single-layer silver 7ialide plates: 
E. P. WIGHTMAN,A. P. H. TRIVELLI and 8. E. SHEP-
PARD. Single-grain-layer silver halide plates are only 
very slightly affected hy hydrogen peroxide, no matter 
what the concentration of H20,  or time of treatment, 
unless they have been given a previous light exposure. 
I n  this case the number of grains showing developabil- 
ity seems to be greater than the sum of those produced 
by light and hydrogen peroxide separately. The reason 
suggested for this is that not only developable latent 
image but also undevelopable image is produced by 
light and that the hydrogen peroxide carries this over 
into developable latent image as well as makes its own 
proportion of grains developable. I t  is shown that 
Clark's hypotheses (a )  that the so-callecl sensitivity of 
specks consists of silver oxide or hydroxide (b) that 
the action of hydrogen peroxide is a purely chemical 
one on this oxide or hydroxide, reducing this to silver 
which then makes the plate developable, and (c) that 
reversal is due to peptizatiort of the silver by the hydro- 
gen peroxide, are all untenable, not being supported by 
experimental facts. I t  is further shown that while our 
original hypothesis that the action of H 2 0 2  is one of 
chemiluminescence is not completely substantiated it is 
a t  least not strougly carttrorerted except by one fact, 
namely, that acid H,02 seems to be slightly more effec- 
tive than alkaline H,02 in producing a latent image. 
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On the other hand,' alkaline HzOz may cause peptiza-
tion of the sensitivity specks and hence work against 
the formation of developable centers. 

T h e  effect of solvents on the absorption spectrum of 
a simple dye: WALLACER. BRODE. The absorption 
spectrum of benzeneazophenol dissolved in thirty or-
ganic solvents and in mixtures of some of them was 
measured in the visible and ultra-violet. No definite re- 
lation was found between the frequency of the absorp- 
tion bands and either the refractive indices or the dielec- 
tric constants of the solvents, except for solvents of the 
same homologous series. When dissolved in a mixture 
of two solvents, the absorption band is that given by 
the dye dissolved in the most polar solvent even if only 
1 per cent. of this solvent is present in the mixture. 
The absorption limits of the solvents for a layer 1 cm 
thick were measured and form a gradual series of radia- 
tion filters between a frequency of 850 and 1,350. 

The  cathodic deposition of metals: K .  FRBLICHand 
GEO.L. CLARK. I. Theory o f  the mechandsm: 1. There 
is no evidence of an intermediate state in the electro- 
deposition of metals. The discharge of a metallic cation 
and the subsequent crystallization of the atom thus lib- 
erated are two phenomena so intimately connected that 
they must be considered one process. ( 2 )  I n  the deposi- 
tion of the metals of the iron group a resistance has to 
be overcome which can not be traced back to specific 
properties of the electrolyte. A closer examination 
shows that the same type of resistance is encountered 
in the deposition of most metals and gives rise to what 
is termed the "true metal overvoltage." (3) The true 
metal overvoltage is highest for metals giving low hy- 
drogen overvoltage and vice versa. By discussing this 
phenomenon in view of the hydride theory of hydrogen 
overvoltage, the conclusion is arrived a t  that the true 
metal overvoltage is caused by the interference of hydro- 
gen with the process of building up the normal space 
lattice of the metal, while the discharge reaction itself 
is a reversible reaction for all metals. (4) The relation 
between metal overvoltage and hydrogen overvoltage ap- 
pears to be very helpful in explaining the cathodic crys- 
tnl formation of the individual metals. 

II. A preliminary experimental X-ray study of elec-
trodeposited nickel: ( 1 )  Thirty Laue, monochromatic 
pinhole and powder diffraction photographs have been 
taken of nickel films electrodeposited on platinum and 
on aluminum, the films being split off in the latter case. 
These specimens were deposited from chloride, sulfate, 
sulfate containing gelatine, complex oxalate and com-
plex ammonium electrolytes. With the sulfate electro- 
lyte the anode metal, temperature, concentration and 
current density were varied. ( 2 )  The structure of the 
platinum foil is, derived from the well-defined figures 
characteristic of a strongly rolled metal. ( 3 )  The 
metal deposits of nickel all show the tendency of the 
crystals to orient themselves with the 100 planes parallel 
to the electrode surface, though under a condition of 
strain. Powder diffraction gpectra characteristic of 
random orientation were obtained only with the high 

temperature electrolyte. With current densities as low 
as 0.10 amps./cm2 the orientation is maintained. Com. 
plex ammonia electrolytes give best orientation which 
must be connected with the vigorous hydrogen evolution 
and hydride formation. Other deposits are compared. 
A deposit from sulfate electrolyte split from an alumi-
num electrode produced a single broad diffraction ring 
with Mo K alpha rays, thus indicating the extremely 
small size of the crystals. (4)  Copper deposited on 
platinum a t  high current densiti'es shows orientation of 
crystals contrary to other work. (5) The experimen-
tal results are interpreted to support in general the 
theory of the mechanism of electrodeposition presented 
in the first paper of this series. 

On the photochemistry of fluorescent dyes: PHrLrp 
SUBKOW. I t  is shown that the action of light on the 
solutions of the alkali salts of eosin and fluorescein 
causes a photochemical reaction to accompany the 
fluorescence such that the alkali salt is hydrolized and 
a colloidal solution of the acid dye is formed. Accom-
panying this reaction is a photochemical precipitation 
of the colloid. Ozone or certain oxides in the presence 
of light apparently aid this reaction. That this reac-
tion does not seem to obey the Einstein photochemical 
law or the Bunsen-Roscoe law in Wood's experiments is 
explained by the absorptive effect of the colloidal dye 
on the incident radiation and effects of convective cur- 
rents. Further, the so-called protective action is ex-
plained as due to the absorption of light by the colloid 
formed by the temperature hydrolysis of the salt. 

Note on the radiation theory o f  chemical reactions: 
PHILIP SUBXOW. Applying the Gibbs equation to 
Baly's theory of stationary states and phase quanta, 
i t  is shown that the absorption regions of NzOS as calcu- 
lated from the velooity of decomposition of NzO, corre-
sponds to those actually observed. 

The versatility of ferrous hydrozide: PETERFIREMAN. 
Freshly precipitated ferrous hydroxide, in undergoing 
oxidation through the action of the air, gives rise to 
the formation of a long series of well-defined colored 
pigments, in dependence on slight changes in the com-
position and conditions of the mother liquor. Black 
ferro-ferric oxide, yellows of the composition Fe203 .  H,O 
and browns of the composition F e  O are briefly de-
scribed and the broad conclqsion 2.is 3 drawn that the 
oxidation a t  low temperatures leads to the formation of 
hydrated oxides of iron yellow in color while the oxida- 
tion a t  higher temperatures leads to the formatioli of 
anhydrous oxides of iron. 

The  catalgtic sgnthesis o f  water vapor i n  presence 
o f  metallic nickel: ARTHURF. BENTON and PAULH. 
EMMETT. A study of the catalytic combination of hy-
drogen and oxygen over metallic nickel has shown that 
the water formation is accompanied by superficial oxida- 
tion of the catalyst. When the surface has become 
completely covered with oxide the rate of catalysis sud- 
denly decreases to a small value. The reduction of such 
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a completely oxidized surface by pure hydrogen ex-
hibits autocatal~sis, but even the maximum reduction 
rates so obtained are small in comparison with the rates 
of h~dro-oxygen combination a t  the same temperature. 
The evidence indicates, however, that the interface area, 
on which the rate of reduction depends, is much greater 
in the catalytic process than in the reduction. The 
conclusion is reached that the catalysis can be largely 
and perhaps entirely accounted for on tlie theory of suc-
cessive oxidation and reduction of the catalyst. 

The preparatton of p7zosgene-snits: ALBERTF. 0. 
GERAIANNand CHARLES RUSSELL TIMPANY. I n  pursuit 
of the study of phosgene solutions, the ordinary methods 
of preparing salts were found to be inadequate in the 
preparation of phosgene-salts. To carry out these prep- 
arations, an apparatus has been devised in which 100 
grams of crude salt may be prepared and purified by 
recrystallization and washing in phosgene solution with- 
out contact with the atmosphere, by a reaction in which 
metallic chlorides are neutralized by a phosgene-acid, as 
follows: CoAI2Cl8 t CaC12 = CaAl2CI8 CoC12. A method 
of analysis of the product, which carries phosgene of 
crystallization, is given. The vapor tension and solubil- 
ity of the salt in phosgene at 2 5 O  are given. 

A general theory of soluent systems: ALBERTF. 0. 
GERNANN. Based 011 the well-known behavior of water 
and of ammonia solutions, i t  would seem plausible to 
expect the typical ions of acids to deviate from the 
familiar H+ type, just as the typical ion of bases is 
known to deviate from the OH- type, when a wide 
variety of solvents is investigated. The term "parent 
solvent" is defined, and its relation to a system of re-
lated acids, bases and salts outlined. Application of 
these ideas is made to phosg~nc,, which is sho-rvn to yield 
an acid in which GO++ replaces H- of tllc familiar acids. 
Xeactions of this acid in phosgene soluiion parallel the 
reactions of familiar acids in water solution. Applica-
tions to other solbents are suggested. 

Note on some properties of some soluble borates: 
3'. P. DUNNINGTON.When lithium carbonate in excess 
is boiled with boracic acid solution, there is formed 
lithium di-meta-borate. This is very soluble in cold 
water and may be concentrated to a syrupy consistency, 
while the corresponding sodium salt, borax, is little 
soluble. Potassiuni di-meta-borate, made by mixture of 
molecular weigl~ts of potassium hydrate and boracic acid, 
is soluble in about four parts of water. Solutions of 
lithium, sodium and potassium di-meta-borate are alka-
line to litmus and to phenol phthalcin. If  each of 
these in solution is titrated with boracic acid until neu- 
tral to phenol phthalein, i t  will in each case require ex- 
actly one more molecule of boracic acid and so form 
the tetra-meta-borate. The soclil~m tetra-~neta-borate is 
soluble in about four parts of water. The stronger 
water solutions of borates present tlie antiseptic prop- 
erties of boracic acid in a more concentrated form than 
has heretofore been employed in surgery. 

Emulsification: BRIAN MEAD. Some unusual results 
have been obtained, using sodium oleate and sodium 
stearate as emulsifying agents. Sodium oleate can, 
under certain conditions, be made to give water in oil 
emulsions by exposure of its solution to air. Sodium 
stearate, under certain conditions, will dissolve in oil 
and will then act as an emulsifying agent for water in 
oil. The significance of these results is discussed. 

The oxidation of benzaldehyde: BRIAN MEAD and J. D. 
COCHRANE,JR. Xenzaldehyde, which is usually con-
sidered to be an example of an autoxidizable substance, 
has been found not to be so. The amount of oxidation 
which takes place (as measured by the actual ab'sorp- 
tion of oxygen) is found to depend entirely on the in- 
tensity of the light to which the benzaldehyde is sub- 
jected. I f  the source of light be cut off, when the 
oxidation is proceeding, the reaction ceases after a very 
short interval. It mvill proceed a t  the same rate if the 
benzaldehyde is again illuminated. Preliminary results 
with X-rays shows that these do not cause the reaction 
to proceed at all. 

The partial lilolal heat content of ammonia solutions: 
GERTIARD E. T. LESLIE and J. E. WHIPDIETRICHSON, 
TENBERG. Tho partial molal heat content of ammonia 
solutions hns been determined at 2 3 O  C. over a range 
of concentrations from 0.1 to 0.7 mol-fraction of am-
monia. This was done by means of an adiabatic calorim- 
eter involving a distillation process. The amount of 
electrical energy required to vaporize definite quantities 
of water and ammonia from solutions of different con-
centrations mas first determined. The heats of vaporiza- 
tion so obtained were plotted against the corresponding 
mol-fractions. The partial molal heat contents were in 
turn obtained by making use of the method of inter-
cepts. The experiments carried out on ammonia soiu- 
tions represent an attempt to supply some of the ther- 
mal data that are needed in connection with the ab-
sorption refrigerntlon process. 

The  mechan,isnz of t k e  fixation of nitrogen as sodium 
cyanide: E. W. GUERKSEYand M. E. SHERMAN. I t  has 
been found that the formation of sodium cyanide in a 
heated mixture of sodium carbonate, carbon and iron 
proceeds by the folloming steps: Sodium carbonate is 
reduced to give metallic sodium, metallic sodium reacts 
with carbon to form sodium carbide and sodium carbide 
absorbs nitrogen to form sodium cyanide, this latter 
reaction occurring in the gas phase. Each of these 
steps has been carried out, and i t  has been shown to 
be improbable that there is an appreciable amount of 
cyanide formed except through this series of reactions. 
Both the formation of sodium carbide from the elements 
and the absorption of nitrogen by the carbide are dis-
tinctly reversible reactions. Iron appears to exert 
marked catalytic actioil only on the final reaction, the 
formation of cyanide from carbide and nitrogen. 

ARTHURE. HILL 
Chairman 


