
celium within the  host. Six days af ter  inoc- 
ulation, only five ou t  of a hundred appres-
soria had  entered. Material taken eight, ten, 
and  even twelve days af ter  inoculation still  
showed numerous appressoria and a relatively 
limited number of infections. F o r  greater 
accuracy, counts were made and  the  results 
tnlsu1ate.d a s  follows : 

No. of Days Total No. 
after Inoou- of Sporelings No. of Percentage of 

lation Counted Entries Entries 
6 100 5 5 
8 133 14 10 $1 

10 77 7 9 
12  145 16 11 4-

Under the conditions of this  experiment, 
only about tcn per cent. of the  young rus t  
fungi  enter. T h e  other ninety per cent. re-
main  outside the stomata un t i l  they dry  and  
fal l  off. B y  the twelfth day, under green-
house conditions. practically all the  appres-
soria a re  withered and  collapsed. 

Tangential sections of Kanred and  Mindum 
leaves were e x a m i ~ e d .  I n  these t h e  stomatal 
slit  was measured in length, i n  width a t  center 
and a t  i t s  widest point, which is near the  end, 
and  averages taken. The  same was done with 
Mindum, a durum variety somewhat resistant 
t o  this s train of rust.  T h e  stomatal aperture 
i n  Xanred is  extremely long and narrow, 
while tha t  of Mindum, a less resistant variety, 
is  short, and very variable i n  width, the  aver- 
age width being about lwice that, of Kanred. 
I n  Mindum, the  r u s t  sporeling enters freely, 
while i n  Kanred nine tenths of them are  ex- 
cluded. It is  possible tha t  the  naturally small 
stomatal opening of Kanred is still fur ther  
narrowed by the  action of the guard cells when 
a n  appressorium comes in contact with the  
stoma. A more comprehensive and  fully il-
lustrated account, including similar observa- 
tions on  other varieties of wheat, a n d  report- 
i n g  resistance phenomena which follow actual 
infection, i s  now i n  preparation. 

RUTH3'. ALLEN 
COLLEGEOF ANDAGRICULTURE UNITED 

ISTATES DEPARTMENT AGRICUL-O F  

TURE, COOPERATING, 
BERKELEY,CALIFORNIA 
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Symposzum on Contact Catalysis 

Pluti?~umblack and oarbovt monoxide. Esteri-
fication by silzen gel: C. H. MILLIGAN and E. 
EMMET REID. A mixture of equivalent amounts 
of acetic tapid and ethyl alcohol has been passed 
over silica gel a t  150°, 250°, 350° C. I t  has 
been found that silica gel is a very active catalyst, 
more than twice as <active as titania, the best cata- 
lyst previously known for this reaction. When the 
mixture is pawed rather slowly at 150' the per- 
centage of esteriticatinn is 75 to 80, which is much 
beyond 67 per cent., the accepted limit for this 
reaction. 

Adsorption by ozzdc catalysts and the mechuvzisnz 
of ozidation processes: A. 1". BENTON. 

Dissociation of some mimd ozides: J. C. 
FRAZER. 

The adsorptiou of gases b y  metallic catol?jsts: 
and R. M. BURNS. The adsorptiolis 


of hydrogen, canbon monoxide, carbon dioxide and 

ethylene by finely divided nickel, cobalt, iron, cop- 

per, palladium and platinum has been found to be 

of a specific character quite different in nature 

from adsorption by porous inert adsorbents of the 

charcoal type. The extent of adsorption wa5 

shown to be a function of the mode of preparation 

and to be especially less pronounced the higher the 

temperature a t  which the metal was prepared. The 

analogy of this fact with the corresponding facts 

of catalytic behavior has been noted. Rd3orption 

isotherms a t  25O C. of hydrogen with nickel, and 

of carbon monoxide with copper have shown that 

adsorpition increases rapidly with inerreasing par- 

tial pressures below 300 mm. and becom~s prac- 

tically independent of pressure above this pres- 

sure. 


The action of nickel on &ethyl ether: A studzj 
in cov~tact catalysis. Preliminary report : I i 7 ~ A N ~ 1 ~  

H. S. T A Y L O ~ ~  

L. SIMONS. A report is given of preliminary work 

in the study of the catalytic decon~position of 

ether by nickel. The study was undertaken in the 

hope of throwing light on the mechanism of the 

action of nickel on alcohol and the siin~ler esters. 

The ,apparatus used is described in detail and the 

general procedure given. From the results so far, 

i t  appears that ether is decomposed into H ,  C,II, 

and OH,CHO, as Baneroft suggests. The compo- 
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sition of the gas evolved during $he reaction is 
sat isktor i ly  explained on this bask. The work 
i s  being continued. 

B. p. m. as catalyst: C. H. MILLIUAN and E. 
EMMET REID. ;It has lomg been known that ethy- 
lene can be used in place of ethyI chloride in the 
preparation of ethyl benzene by the Friedel m d  
Crafts reaction but the absorption rate is so slow 
under usual conditions that the method has not 
been 'attractive for preparing ethyl benzene. We 
find that the reaction can be made t o  go so 
rapidly by using a high speed stirrer that this be- 
comes a n  efficient preparati,on method. A mix-
ture of 250 g. benzene and 50 g. aluminum chlo- 
ride absorbs as  much as 1,800 C.C. of ethylene per 
minute when stirrer is run a t  1,300 r. p. m. 

Catalysis in the interaction of carbon with steam 
and carbon dwxide: H. A. NEVILLE ,and H. 5. 
TAYLOR.' The catalytic activity of alkali carbo- 
nates, alkaline earths and various salts in pro-
moting reaction between steam ,and carbon has 
been shown 60 ,be paralleled by similar effectg in 
the acceleration of interaction of carbon and car- 
bon d,ioxide. I n  each case potassium carbonate 
has been found to be the most active salt catalyst. 
Reduced nickel promotes interaction of carbon and 
carbon dioxide markedly. I n  explanation of the 
mechanism of the two reaction processes it has 
been shown that adsorption of carbon dioxide by 
canbon at  445O C. is markedly increased by addi- 
tion to the carbon of 'such accelerating agents, al- 
though these Islitter themselves show no adsorptive 
capacity for the gas. 

Catalysis in the reduction of oxides and the 
catalytic combination of hydrogen and oxygen: 
R. N. PEASEand H. 5. TAYLOR. Oxygen and 
water vapor, present in  hydrogen used for reduc- 
tion of copper $oxide, markedly inhibit the action; 
addition of reduced copper to the oxide appears to 
accelerate the reaction. The induction period in 
the reaction is attributed (a)  to initial drying 
of the oxide, (b) to slow initial f,ormation of 
copper which then acts as a cslitalyst. It is doubt- 
fu l  whether the catalytic combustion of hydrogen 
and oxygen in prwence of copper can be repre- 
sented a s  an alternate oxi6ation and reduction 
process as it has been found that when hydrogen 
containing oxygen is passed over copper oxide a t  
150" C., no appreciable water is formed and, & 
lower temperatures, the activity is reduced ,as 
the catalyst becomes progressively oxidized. The 
formation of water in presence of copper may take 
place through interaction of hydrogen on an oxy-
gen molecule which is in process of combining to 

form oxide, that is, a t  the instant of collision 
with the copper surface. 

A case of autooxidation: MnO,+ HMnO,: J. 
C. FRASER. 

Ozidatwn and reduction by organic compounds: 
C. H. MILLI~ANand E. EMMET REID. 

The action of alumina, titania, and thoria on 
ethyl and isopropyl acetate: H O M ~ADKINS and 
A. C. KRAUSE. 

The catalytic electrolytic oxidation, of SO,: 
COLING. FINK.The electrolytic oxidation of SO, 
with various anodes was investigated. I t  was 
found that graphite anodes will catalyze the oxi- 
dation providing ferrous-ferric ions are present in 
solution. I n  the absence of iron, no catalytic ef- 
fect due to the graphite could be observed. On 
the other hand, a n  inert anode such as  Serro-
silicon, in the presence of ferrous-ferric ions will 
not catalyze the 80, oxidation. The combined 
effect of the graphite anode and the iron is es-
senbial to accelerate the reaction. 

The decomposition of ethyl acetate induced by 
catalytic nicbel: HOMER ADKINS and P. W. SIM-
MONDS. 

The catalytic influence of foreign oxides on the 
decomposition of silver oxide, mercuric oxide and 
barium peroxide: JAMES and FRANCISEENDALL 
J. FUCHE.The effect of foreign oxides on the 
temperature and rate of decomposition of silver 
)oxide, mercuric oxide and barium peroxide under 
an oxygen pressure of one atmosphere has been 
experimentally investigated. I n  almost d l  of the 
systems examined, the added oxide induces )a con- 
siderable change in the decompo~ition tempera- 
ture. Most commonly there is a marked lowering 
in this point; thus (to cite an extreme case) an 
equimolecular mixture of BaO, and CuO has an 
oxygen equilibrium pressure of 'one atm,osphere a t  
355", approximately 500° below the decomposition 
temperature of pure Ba0,. I n  a few sy~temcJ a 
comparatively small rise in the decomposikion tem- 
perature is indicated. I n  all instances, however, 
the rate of oxygen evolution is significantly in-
creased. 

A new clock reaction: G. H.5. FORBES, W. 
ESTILL, and 0. J. WALKER. The induction period, 
t, preceding precipitation of As,S, from H,AsO, 
or H,AsO, in  the presence of HdS,O, is extraordi- 
narily sharp and reproducible. I n  the case of 
H8AsOs, l / t  =E< Na&,08, but ie independent of 
C H8AsOs, and also of C H provided HC,H,O, or 
very dilute HCl is used. The period increases 
greatly with C HCI. The rate of preoipitation, 
also highly reproducible, is very great a t  first, di- 



minishes very rapidly, but may not become zero 
before 3,000 hours a t  room temperature. With 
H4H80, the initial rate= L'C H, but with mod- 
erate values of C HQ this proportion becomes 
inverse. Many other regularities, likewise afford- 

'iag clues to the reaction mechanism, have been 
noted. 

The volumetric oxidation of sulfide t o  sulfate: H. 
H. WILLARDand W. E. CAKE. The alkaline sul- 
fide solution obtained 'by abeorbing H& in NaOH 
is  oxidized quantitatively to  sulfate if excess of 
standard hypobromite or hypochlorite is added, 
and sufficient hydroxide is present. The excess 
is then determined by adding KI, acidifying, then 
titrating the iodine with thiosulfate. The method 
may be applied also to freshly precipitated sulfides, 
such as ZnS. Since four bimes as much oxygen 
is  required in this reaction as  in the usual iodine 
titration, the method is especially suitable for 
small amounts of sulfur. 

Making scientists: Recovering the normal curi-
osity i n  college students: EDWARDELLERY. A 
normal boy and the investigating scientist have 
this in common-they are both living interrogation 
points. The investigator minus a "why" is an 
anomaly, and a boy without it  is abnormal, if not 
defective. I f  college training knocks the natural 
l'why" out of a boy, a reform can not too soon 
be instituted. Here is the way Union College is 
working to effect such a reform. At every oppor- 
tunity work is required that takes the boy away 
from his textbook and laboratory manual and into 
the library for consultation of larger treatises and 
current periodicals. In  the summer months, a t  
the end of the junior year, a few of the bent stu- 
dents receive appoinkments t o  the research labora- 
tory of the General Electric Company, where they 
handle a piece of research work under the direct 
supervisjon of the leading members of the staff 
of that organization. I n  their last year in col- 
lege, their time in the chemical laborator~ is given 
to a continuation of this research work, or to a 
new problem. It is only the unconquerably dull 
boy that fails to react to th'is effort to awaken his 
natural "why. " 

The  apparent irreversibility of the calomel alec- 
trode: A. W. LAUBENGAYER. mercuryWhen is 
made anode in 'a chloride solution a high-resistance, 
black film forms over the surface of the mercury. 
This is composed of drops of mercury and particles 
of mercurous chloride. I t  is not known why mer-
curous chloride should be adsorbed so closely and 
mercurous sulphate not. 

[N. S. VOL. LIII. NO. 1382 

The  theory of hydrogen overvoltage: D. A. 
MACINNESand W. B. HAINSWORTH. Experiments 
on the effect of pressure on hydrogen overvoltage 
shcrw that the variation produced is in the direction 
predicted by the theory advanced by MlacInnes and 
Alden; i.e., the overvoltage increases when the pres- 
sure is decreased. On the other hand, computation 
of the overvoltage from the size of evolved bubbles 
fails for layer potentialq, since the phenomena a t  
metal surfaces get farther and farther away from 
equilibrium conditions as higher overvoltages are 
reached. However, the fundamental assumption 
that overvoltage is an extreme case of eoncontra-
tion polarization, retains its usefulness in explaiu- 
ing the experimental results, a t  least for the 
lower potentials. 

The  hydrogex eleotrode under high pressures: 
W. R. HAINSWORTH. The variation of the E. M. 
I". of the cell, H,lHCl (C.SnIXCI), HgCl/Hg, with 
pressure has been measured from one t o  400 at-
mospheres. I t  was found that thermodynamic cal- 
culations involving (1) the deviation of hydrogen 
from a perfect gas, (2) the partial molal volume 
of II,Cl in 0.1 NHCl, ( 3 )  the mold volumes of 
mercury and oaialomel, and (4) the change of HCl 
concentration with the compressibility of the solu- 
tion, served to reproduce the observed potential 
of the cell within 0.2 mv. throughout the pressure 
range studied. This leads to  the conclusions, ( a )  
that the "thermodynamic environment" is not 
appreciably changed by the molecular hydrogen in 
solution, or by compressi,on, and ( b )  that the 
fugacity (or effec'tive pressure) of hydrogen can 
be oalculated up to 400 atmospheres from the 
equation of state developed by Keyes. 

Potassium ammonoaluminate and anzmonomm-
ganite: FRANCISW. BERGSTROM. The author has 
added an arnmonoalurninate and an ammonoman-
ganite of pot,assium to Franklin's list of salts 
formed by the action of potassium amide, in liquid 
ammonia solution, on the amides, imides or nitrides 
of other metals. The alumilxate has been pre-
pared by the action of a solution of potassium 
amide on amalgamated metallic aluminium. I t s  
cornpositton is represented by the formula 
A1 (NHK) (NH,) ,. Potassium ammonomanganite 
has been obtained in ,the form of rose colored 
crystals (by the action of an excess of patassi.um 
amiae on manganese thiocyanate in accordance 
with the reaction represented by the equation 

Mn (SIGN),4 4KNH, 
= Mn (NHK), .2NH, 4 2ESCN. 
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A quantitative study of adsorption in solution 
and a t  Qterfaces of sugars, dextrin, starch, gum 
arabic and egg albumen, and the mechamism of 
their action as emulsifying agents: GEORGEL. 
CLARKand WM. A. MANN. By the most accurate 
method known-the use of ikhe stalagmometer for 
measurement of interfacial tension and the Morsgan 
drop weight apparatus for measurement of surface 
tension of single liquids-the adsorption of sugar 
in erolution has been determined to be negative, 
the adsorption increasing in ratio with increase 
in concentration of sugar, while the adsorption of 
sugar a t  the interface is positive and increases 
in the same ratio as in solution. Dextrin and 
starch, in very dilute solutions, are negatively ad- 
sorbed in solution but, in more concentrated solu- 
tionq, 'are positively adsonbed while at  the inter- 
face they are negatively adsorbed--starch more so 
than dextrin. Gum arabic behaves, in this re-
spect, in the same manner as starch. A hvorable 
surface tension, seemingly, is not a prerequisite 
for a good emulsion with any solution studied, al- 
though viscosity is an important factor. Better 
emulsions have been obtained .ppith egg albumen- 
saturated solutions-than with any other solution 
under inspection. 

The preparation, properties and molecular vol- 
ume re1ationsh;ps of the ammines and hydrates of 
cobaltous fluoride, bromide, nitrate, carbonate and 
citrate: GEORGEL. CLARK and H. K. BUCKNER. 

The molecular volume compression of the sub- 
sidiary valence groups, NH, and H,O, were studied 
in the same manner as  i n  the previous work on the 
chloride and sulphate of co'balt (J.Am. Chem. Soa, 
42, 2483 (1920)) in light of difference in volumes 
between anion and cation a d  possibilities of space 
cavities. I t  was confirmed Ohat the larger the 
difference 'between anion and cabion the greater the 
possibility (of cavities, and the less the compression 
of NH, and H,O required the more stzble the 
compound and the greater the possibility of hold- 
ing a maximum number of groups. The various 
compounds prepared and studied are aistinctly 
new with the exception of cobaltous bromide hex- 
ammine land sobaltous nitrate hexammine, the 
following being representative: cobaltous fluoride 
hexammine, coba1,tous nitrate di-hydrate, am-
mines of coibalkous nitrate indicating more than 
six subsidiary valence groups and ammines of co-
baltous mrbonate and citrate. 

Emulsification with soaps of linoleic and rici-
noleic acids: GEORGEL. CLARKand H. K. BUCK- 

NEB. T h k  work has involved the quantitative 
study by means of surface energy measurements 
for solutions and at the interface lbetween aqueous 
solution and a pure oil by the drop weight method 
of the Sollowing points: the solvbility in water of 
the free acids from the log. concentration-surface 
tension curve; the adsorption at the surface and 
the volume oc~upied by each molecule in the sur- 
f ace ; the surface tendons of various coneentra-
Bions 'of the soaps in solution, the effect upon the 
interfacial tension between water and pure toluene, 
the effect of the hydrolysis of the soap and the 
prevention of hydrolysis by the addition of va-
rious concentrations of NaOH to a given concen- 
tration of the soap; a test of the antagonistic 
effect of sodium and calcium soaps by testing the 
effect upon the interfacial tension between water 
and toluene containing a small amount of the free 
acid of adding various salts of sodium and cal- 
cium, resulting in the fact that the sodium salt 
promotes emulsions of soil in water and calcium 
salts promote emulsions of water in oil; and finally 
a thorough comparison of all the data so ob-
tained with previous work on soaps of palmitic, 
stearic and oleic acids. All results of this purely 
quantitative study are necessarily numerical and 
can not be included in a short abstract. 

Notes on the preparation of pure platinm: ED-
WARD WICHERS. The paper bdefly states the 
method used in preparing platinum sponge free 
from other platinum metals and base metals, and 
describes in more detail the work that has thus 
far  been done on the conversion of this sponge to 
compact metal with minimum contamination. 
E.M.F. tests ehow the resulting platinum !to be 
of higher purity than the best previously obtain- 
able, i.e., the thermoelement wire of Heraeus, and 
show the difference in purity to be a matter of 
calcium content. Results of experiments with 
magnesia refractories are also given. There is a 
brief outline of further work to be done on this 
subject. 

Modified method for the determination of iron 
and vanadium after reduction by hydrogen sul-
phide: G. E. F. LUNDELLand H. B. KNOWLES. 
Published methods for Ohe determination of iron 
and vanadium after reduction by hydrogen sul-
phide ordinarily yield high values. A modified 
method which is sufficiently accurate for most 
purposes is  presented, and a procedure for ac-
curate analysis is outlined. 

The free energy of dilution of hydrobromic a d ;  
the activities of its ions in  aery dilute and oon-
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centrated solutions: MILLER SPENCER and ALBERT 
G. LOOMIS. 

The ultra-violet are spectrum of yttrium: L. F. 
YNTEMAand B. 8. HOPKINS. The ultra-violet arc 
spectrum of Y was measured, using the yttrium 
oxide prepared by one of us for the determination 
of the atomic weight value accepted by the Inter- 
national Committee. The spectrograph used is an 
autocollimating quartz prism machine manufac-
tured by Adam Hilger, of London. A current of 
4 amperes at  an E.M.F. of 220 volts was passed 
between vertical copper electrodes, the lower of 
which held the Y,0, in  its crater. Several promi- 
nenk lines, attributed to Y in the literature, were 
absent, and several new lines were measured. The 
results given are the mean of five determinations. 

On the viscosity of gelatin sols: ROBERT HER-
MAN HOGUE. Experimelits were carried out upon 
gelatin sols to accurately determine the relatioil 
between viscosity and concenhration. The data 
have been applied to Hatschek's formula for the 
viscosity of emulsoids aiid the value A1/A, repre-
senting the volume occupied per unit weight of 
dispersed phase, was ahown not to be constant 
with varying concentration, buk to rise to a maxi- 
mum and thereafter regularly decline. A tenta-
tive explanation is preseiited based upon the effect 
which increasing concentrations of dispersed phase 
will have upon the surface tension of the disper- 
sion medium. An emplirical expression defining 
the departure of the values obtained under varying 
conditions for Ilatschek's constant is given. 

You~z.  The authors, in searching for definite 
evidence of depolarization in the electrolytic halo- 
genation of organtic compounds, found that either 
slow reaction rate or slow diffusion, or both, pre- 
vented any marked depolarization. Experiments 
on the oxidation of FeCl, in HCl gave surprisingly 
accurate information as to the rate of diffusion 
under a variety of conditions, and showed that 
without stirring there is a film of stationary liquid 
about 0.5 mni. thick through which diffusion must 
take place. This emphasizes the great imp.ortance 
of violent stirring and of the use of rapidly dif- 
fusing inorganic carriers to extend the sphere of 
the organic reaction from a surface to a volume. 

Observations on the  drying and swelling of gela- 
tine gels: 8. E. SIIEPPARD and F. -4. ELLIOTT. At- 
tention is drawn to the importance of capillarity 
in the first phase of drying of jellies. I t  is shown 
that this, in conjunction with factors depending 
upon khe shape of the jelly, causes the formation 
of an exo-skeleton tending to conserve or increase 
the original external surface extension. I t  is 
chiefly due to this, rather than to any internal 
supermolecular structure, that dried jellies on re-
swelling in water tend to return to their original 
concentration. 

Note on the influence of szlver salts i n  cata1y;ra- 
ing the decomposition of ammonium persulphate 
solutzons: S. E. SIIEPFARDand A. BALLARD. The 
influence of silver salts in facilitating the decom- 
position of ammonium persulphate in solution, firsk 
observed by XI. Marshall and J. Inglis, has been 
confirnle(l, and quantitative data on the rate of 

T h e  structz~re of molecules of water: IRVING 
LANGMUIR.Dennison has recently shown by X-
ray crystal analysis that ice consists of molecules 
of the formula H,O,. I n  view of our knowledge 
of the structure of atoms id; is not possible to sc- 
count for the existence of this molecule on the 
basis of quadriralent oxygen atoms. I f  pairs of 
electrons (duplets) constitute the valence bond, 
there can be no such bontl between the two oxygen 
atoms. A structure for this rllolecule is therefore 
proposed in which the four hydrogen nuclei bind 
the two oxygen atoms. The duplet held by each 
hydrogen nucleus has one of its electrons in each 
of the oxygen octets, instead of the more usual ar- 
rangemenk in which both electrons of a duplet 
form part of the same octet. 

The  purification of helium by means of charcoal: 
L. FINKELSTEIN. 

T h e  importance of &iffusion i n  organic electro- 
chemistry: ROBERTE. WILSON and MERRILL A. 

change in relation to the silver content obtained. 

Further developments of the hydrogen elec-
trode: FELIX A. EILIOTT. TWO new forms of hy- 
drogen electrode were described representing prob- 
ably the limits of simplicity and ruggedness with- 
out reducing accuracy and rapidity of operation. 
Especial attention has been given in designing 
this new apparatus to reduce the internal resis- 
tance to the lowest possible value so that a less 
sensitive and hence cheaper, simpler and portable 
electrical measuring instrument might be used. 
Such an instrument was described, working on the 
potentiometer principle and employing a pivot type 
movement. Exaniples of results obtained with the 
two types of apparatus indicate that potentials 
are reproducible to about 0.1 mv. 

Note on silver soup gels: G. STAFFORDWIIITBY. 
I t  has been observed that the silver salts of the 
fatty acids are capable of giving reversible gels 
in a variety of organic liquids-particularly in the 



homologs of ~benzene and i n  halogenated deriva-
tives of benzene 'and its homologe. The silver 
salts form gels a t  a lower point in the series of 
saturated fatty acids than do the alkali-metal 
salts; gels being obtained with silver caproate. 
A number of regularities were discernible. The 
silver salts of the higher members of the saturated 
fatty acid series show a .greater solvation capacity 
than those of the lower ones. None of the satu- 
rated fatty acid silver salts gave a gel in  benzene; 
but silver oleate did. Speaking generally, in the 
case of solvents of the same general chemical char- 
acter, the higher the boiling point of the solvent, 
the greater appeared to be the solvation capacity 
of a given salt, and the smaller the extent to which 
the gel from a given salt suffered syneresis. 

Catalytic effect in the reaction between ketones 
and halogens in aqueous solutwns: F. 0. RICE. 
The velocity constant (of the reaction between ace- 
tone and bromine is independent of the bromine 
concentration and Lapworth (J .  C. S. Trans., 1904, 
p. 30) explained this !by saying that the acetune 
slowly enolized and the addition of bromine and 
splitting off of hydrobromic acid were practically 
instantaneous. This is probably incorrect since 
higher ketones have the same velocity constant w 
acetone, &and an explanation based on the radia- 
tion theory was offered. The reaction is acceler- 
ated by neutral salts contrary to Lapworth's state-
ment. 

The transference nmbers  of sulfuric acid by the 
concentration cell method: A. L. FERQUSONand 
W. G. FRANCE.A cell combination was used which 
permitted the measurement of ,all the required po- 
tentials from one set-up. The value obtained for 
the transference number for the anion in concen-
trations between M/10 and M/100 at 25O C. was 
,1868 t .0007. The method was shown to be 
highly reliable. I n  all of the calculations it  was 
assumed that sulfuric acid dissociates into two 
hydrogen and one sulfate ion. This assumption 
was substantiated by the results obtained. A 
formula for boundary potential was developed in 
which boundary potential may be obtained from 
potential measurements alone. 

The influence of gelatin on the transference num- 
bers of sulfuric acid: ALFRED L. FERQUSONand 
W. G.' FRANCE.The transference numbers were 
determined 'by the concentration cell method. So-
lutions of sulfuric acid containing from 0.5 per 
cent, to 20 per cent, gelatin were used. The trans- 
ference numbers of the anion increased from ,187 
for pure acid to ,685 for acid containing 20 per 

cent. gelatin. I n  ithe 20 per cent. gelatin solu- 
tion the boundary potential of both .concentration 
cells besame zero. The decrease in conductivity 
was approsimately praportional to the gelatin 
added. The results are probably best explained 
on {the amumption that there is a chemical action 
(between the gelatin and sulfuric acid in which 'a 
single compound is formed. I n  this compound the 
hydrogen of the mid loses its identity and when 
the compound dissociates there is formed a com-
plex ,gelatin hydrogen positive ion and a negative 
sulfate ion. 

The entropy of monatomic gases: GILBERTN. 
LEWIB. 

The electrometric titratiod of uranium with 
potassim dichromate and potassium permanga-
nate: D.T. EWINQ and E. F. ELDRIDQE. 

The heat of coagulation of ferric oxide hydrosol 
by electrolytes: FREDERICKL. BROWN and J. H. 

Some quantitative experiments on coagulation of 
colloids: RAY V. MURPHY and J. H. MATHEWS. 
The lowest concentration (limiting concentration) 
of elec~trolytes necessary to  coagulate hydrous 
ferric oxide sol has been studied as a function of 
the purity of the sol (ratio of gram-equivalents 
of Fe to gram-equivalents of C1) and of the 
concentration of Fe20,. a lor ide,  chromate and 
ferricyanide ions were used in the form of the 
potassium salts. The conclusions drawn are: (1) 
The limiting concentration decreases with increas- 
ing purity in the case of all three ions, the mech- 
anism of the process being evidently similar for 
the three ions; (2) The limiting concentration 
decreases markedly with decreasing concentrahion 
of the sol in the case of all three ions, but the 
relation indicated by Burton and Bishop, Jour. 
Phys. Chem., 24, 701 (1920), for mastic, As,B, 
and Cu sols, holds for Fe,O, hydrosol only in the 
case of the trivalent ion. 

The alkalinity of $emles Lake brine: ROQER0. 
WELLS. The Oitle ma 9 mean either the titration 
alkalinity ,or the hydrogen ion concentrations. The 
latter may be considered as determined by certain 
proportions of the four buffer substances Na,CO,, 
NaHCO,, N%B,O,, and Na,B,O,. The writer has 
found for the brine P H  =9.48. By determining 
the PE values of artificial brinw containing each 
pair of buffers separately it  is possible to draw 
curves from whioh by interpolation the proper pro- 
portions of the buffers to yield PH=9.48 may be 
read. This method serves as a check of the analyti- 
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cal determinations and yields a logical conventional 
form for expressing the whole analysis of the brine. 

The vapor density of technical phosgene: A. F. 
0. GERMANNand A gm.VERNONJERSEY. 75 
sample of technical phosgene was distilled from a 
large cylinder of the liquefied gas, obtained from 
the Chemical Warfare Service through Dr. Goss. 
Pure phosgene .has a vapor tension a t  0" C. of 
about 552 mm.; the sample taken showed a vapor 
tension i n  excess of one atmosphere a t  -80° C., 
tnhat is, in a bath of solid carbon dioxide and 
acetone. The sample was subje&ed to fractional 
distillation in a vacuum until the vapor tension a t  
0" C. was approximately correct. Following this, 
three fractional distillations alternated with three 
determinations of the vapor density of the gas, un- 
til five g r o u p  of three determinations each had 
been obtained for the vapor density, and the nearly 
pure gas had been fractionally distilled 15 times. 

Average of 1st group of densitim.. . . .4.4708 
" " 2 d  " " " .....4.5060 
' " 3 d  " ' " .....4.5216 
" " 4 t h  " " " .....4.5244 
< I  ( I  5th I I  I d  1 L  . . .. .4.5263 

The values given are in grams per liter a t  
standard conditions, uncorrected for the compres- 
sibility of the gas land for &he contraction of the 
globes when evacuated. Technical phosgene is 
very impure. The principal impurities are very 
volatile and of relatively low molecular weight, 
probably carbon dioxide and hydrogen chloride re- 
sulting from hydrolysis. Repeated fractional dis- 
tillation yield@ 8 produd whose density tends 
toward a maximum value, probably the value for 
pure phosgene. 

The cryoscopy of boron trijluoride solutions: V. 
Systems with methyl ether and with methyl chlo- 

and gave the usual indications of a pure substance, 
such as  constant freezing point for the first and 
last fractions of the liquid. The me14ing point 
eurve with BF, @how8 two maxima, a t  15 per cent. 
BF3, and a t  33 per cent. BF,, and an angular 
point in the curve at  50 per cent. The form of 
the maxima at 15 per cent. is identical with that 
at 50 per cent. for methyl ether; the mixture 
yields jabout 15 per cent. of the total volume of a 
liquid, whose freezing and boiling points are 
identical with those of BF,. (CH,),O. The logical 
inference is that methyl chloride as prepared con- 
tains methyl ether as an impurity, and that this 
impurity yields a constant boiling mixture. It 
would seem that boron trifluoride might be used 
as a test for the presence of methyl ether in 
methyl chloride; the same test might be extended 
to the homologues. The interpretation of the other 
maxima mentioned must await the completion of 
further work on the purity ,of methyl chloride. 

The cryoscopy of phosgene solutions: I. Sys-
tem with. ohlorine: A. I?. 0. GERMANNand V. 
JERSEY. solutions of The melting point, curve of 
phosgene and chlorine was determined. The curve 
is very complex. There is a eutectic a t  25 per 
cent. (molecular percentages) chlorine ; and an-
gular paints in  the curve a t  6 per cent., 11 per 
cent., 50 per cent., 63 per cent., 75 per cent. and 
91 per cent. chlorine. The following compounds, 
which dissociate a t  the melting point, are indi-
cated: 16CUCI,.CI,; 8COC12.C1,; COC?l,.a; 
3COC1,. 5C1,; COC1,. 301,; and COC1,. 1OlCL. The 
second of these, chlorine octaphosgenate, is particu- 
larly interesting, as corresponding with the octa-
hydrate of chlorine. The a f i i t y  of chlorine for 
phosgene, and the instability of the compounds 

ride: A. F. 0. GERMANN CLEAVELAND.would seem &o offer an explanation of the mech- and MARION 
Gasselin prepared the compound BlF,. (CH,),O by 
mixing the gases; he obtained a liquid boiling a t  
126" C. This compound has been prepared from 
liquid boron trifluoride and liquid methyl ether 
in the course of the determination of the melbing 
point curve of solutions of the two substances. 
The curve whowe a eutectic a t  3 per cent. BF, 
(molecular percentages) and a maximum a t  50 
per cent. The vapor tensions of solutions contain- 
ing from 60 per cent. to 90 per cent. BF, were so 
high, that the form of apparatus used was inade- 
quate. The form of the curve so far  as  determined 
seems to indicate the existence of a second com-
pound in this interval. Melthyl chloride was pre- 
pared from salt, sulfuric acid and wood alcohol; 
was purified by repeated fractional distillations; 

anism of certain phases of the catalysis of carbon 
monoxide and chlorine by means of charcoal sat-
urated with chlorine. I f  we assume a layer of 
chlorine molecules on the surface of the charcoal, 
the high concentration of chlorine thus obtained 
m'ight be supposed in the presence of carbon mon- 
oxide to shift the equilibrium in the direction of 
one of the chlorine-phosgene complex:es, which 
promptly decomposes because of its instability, 
leaving'the surface film of chlorine for further 
action. I t  would be dmiriuble to determine the 
melting point curve of carbon monoxide and chlo- 
rine solutions, t,o clear up some of the points in- 
volved in this reaction. 

http:16CUCI,.CI,;
http:8COC12.C1,;

