
can be readily accounted for ;  and that  among 
the  "other causes9' froni which thc  death 
>rates are  diminished pulmonarg tzcbercz~losis, 
pmsumorzin and infant mortality are  prorn-
iaent. 

Finally, we have raised t h e  q~iestions, To 
tvllat is  .this remarkable rcsult of the  substi- 
tution of pure fo r  polluted water d u e l  Is 
the marked decline in t h e  total death-rate 
attributable simply t o  cessation of infection; 
or iq i t  due to  some enhancement of vital 
resistance; or is  i t  due to the  cooperation of  
these factors? In other words, must pulmon- 
a ry  tul~~erculosis, pneumonia, infant  mortality, 
etc., be added to t h e  list of water-borne tlis- 
cases, or does t h e  use of irnpure water depress 
the  vital resistance of the human organism? 

The  complete paper, containing a discussion 
of these and  similar questions, numerous sta- 
tistical tables, diagrams, etc., will be pub-
lished i n  the near future* 

W. T, SEDGWICK 
SCOTT~IACNUTT 

Bror,ocra~r, DEPARTMENT, 
J~ASSACIIUSETTS OF ?~OHSOLCUYIXSTITUTE 

THE THIRTY-EIGIlTH GENEEAT, KEETING 

OP TTIE AA1fEl?IC~PN CLTELJ~IC-II, 


XOCIEZ'Y-IT. 

DTOI&CICLiT,AND SANITABY CHEMISTRY 


THOMASB. O s ~ o n n ~ , 
Chuirmalz 

The Effect of Pasteurivution upon the Develq-


ing the development of ammonia than in elreeking 
the production of acid, and this was cspccially 
true of tile milk pasteurized a t  the higher 
iemperaturo ($5") which often developed a rela-
tively large amount of ammonia before becom- 
ing SOUP. 

Ckenzieal Evidence of Peptonization, in  Rezu and 
Pastetirized 91iZk: 1iacfrEL H. COI,\TELL and I%. 
C. SHEUMAN. 
An attempt was made to judge rougllly of the 

e ~ t e n t  of peptonization from the intensity of the 
biuret reaction after tlie removal of coagulable 
proteins and proteoses. The results indic~te that 
pasteurization a t  60' for twenty minutes re-
strained peptonization to about the same extent 
that i t  restrained souring, and had no marked 
influence upon the development of offensive odors. 
Pasteurization at higher tenlperatures (75" and 
90") delayed souring t~ a much greater extent, 
had less restraining effect upon peptonization and 
resulted in  the subsequent rtevelopment of much 
more offensive odors. 

Investigations of Wheat Oil: JOSEPHS. CHB~~BEB-
I,NN and CEO.L. BIDIT-ET,~~. 
The authors determined the pbysical properties, 

the iodine absorption, saponification valne and re- 
fractive index of the ernde fats extracted by ether 
from r;vheat gcrm and from ~vlleat flour. The 
crude fats were then purified by treatment with 
acetone. The soluble portions consisting in each 
case of pure liquid oil were studied in the same 
way. The results sholv tliat the purified oils ob- 
tained from wheat germ and wheat flour are 
much niore alike than the crurte fats. They think 

went of Bm?no~tia in Villi: W. G. WCTITXA~ 
and K. C. SHERMAN. 
The purpose of this investigation was to follow 

by acctlrate quantitative determination the de-
velopment of ammonia in raw and pasteurized 
milk as a possible Ineasure of protein decomposi- 
tion. The aminonia content of raw milk kept a t  
15" to  10' C. usually increased rather rapidly 
for t\vo days, more slonly during the third and 
fourth d a y ,  and then decreased somevlrat for a 
few dajs folloning, increasing again later i f  the 
obwxvations were sufficiently prolonged. A sirni-
lar slight dec~ease of ammonia t o ~ ~ a r i i  ilrie end of 
the first weel< was so~netimcr, but rioL usually, 
01)scrvrd in inilk pasteurized a t  65"; never in 
milk pastcurizcd a t  85", ~vl~icllalxsays showed a 
continuous increase in ammonia content. T n  
milk obtained under ordinary nrar1;et conditions 
in New YorB City and tlicrcafier ltcpt a t  15-20", 
paitcmization ~ a 9  eiiicicnt in ~hecli- usually 1 ~ s s  

i t  possible tliat the usual statement, that these 
tv-o oils are distinctly different, may not be true 
and expect to stud;v the question further. 

PZnnt Food ren~oved fvom Gro~cilzg I'lnl~fs b y  
Rain of' Dcw: J. A. LE: CLERC and J. F, 
BREAZEALE. 
\\'lieat, barley and other plants were grown in 

pots in a greenliouse and not subjected to weather- 
ing conditions. I t  was demonstrated that  the 
gradual decrease in the total salt content of these 
crops from the inillr stage until final harvest is 
not due to a pllysiological proces?, as was fornlcrly 
supposed by Inany investigators, but to a purely 
niechanical one. The salts do not recede from the 
plants to  tlre soil through the stems, but are 
dissolved and leached ont by rail1 or dew. 

Analytical data w r e  also ctitcd to sholv that the 
%me process takes place in potato, rice and oat 
plants and also in thc Ieavcs of trees. 
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On the Bekcleior of Leoitlzifi with BBi Salts and 
tlze Occurre?tce of Lecithin in Bile: J.  H. LONG 
aild FRANK GEPIIART. 
The occurrence of lecithin in bile is still a dis-

puted question. From work on the bile of the ' 

polar bear Hainmarsten conchided some years ago 
that lecithin is  a normal constituent of the bile 
of this animal. The evidence was indirect, as 
the presence of the lecithin was inferred from 
the recognition of certain deconiposition products. 
Failing to effect a separation ourselves, we Iiave 
attempted to show the presence of lecithin in ox 
bile in other mays. In  preparing pure bile salts, 
in  this case a mixture of taurocholate and glyco- 
cllolate of sodium, i t  was found that they con-
tained about 0.3 per cent. of phosphorus. This 
observation has been frequently made and is one 
of the grounds on which the lecithin content is 
assumed. We have determined the sulphur, the 
nitrogen, the phosphorus and the optical rotation 
of these salts, and the results may be best ex-
plained by assuming the presence of about 7.5 
per cent. of the lecithin body. For various rea-
sons, however, the calculation can not be exact. 
We have determined the extent of the solvent 
action of bile salts on lecithin and find that  100 
parts of the former will dissolve almost exactly 
80 parts of the latter to yield a clear solution. 
This solvent action is ~nuch hastened by the 
presence of inany inorganic salts, but the weight 
dissolved is  not increased. We have found the 
optical rotation of a mixture made in the above 
proportions, the results of which justify tlie 
figures given some years ago by Ulpiana for the 
rotation of egg lecithin, assuming that in  our 
mixture the one active body does not interfere 
with the other. N7e believe this assumption to be 
correct, or, in other words, that tlie solution of 
the lecithin in the bile salt solution is a physical 
rather than a chemical phenomenon. We have 
carried out some experiments to  show the extent 
to which these artificial mixtures of lecithin and 
bile salts may be separated from each other, and 
conclude froni the results found that there is but 
little prospect that the very small amount of the 
lecithin which may occur in  bile may be actually 
separated and identified as such. 

Some EaperirnentuE Studies ow Indigestible Car-
bohydrates: VICTOR C. MYERS. (From the 
Shefield Laboratory of Physiological Chem-
istry, Yale University.) 
The purpose of this investigation was to de-

termine quantitatively the digestibility of Ice-

land moss, Getraria islar~dica, in man. In three 
experiments on two different individuals, the raw 
cetraria carbohydrate mas almost completely re-
covered in the stools. Jn one experiment in,which 
the material was thoroughly boiled there seemed 
to be a slight utilization. TTVOexperiments re-
cently made by Mr. MacArthur, in this labora- 
tory, with one of the isolated carbohydrates, 
lichenin, indicate the possibility of its complete 
utilization. This is certainly different from what 
beaker digestions would lead us to  expect. It is  
hoped by further investigation the coming year to 
finally solve this problem. 

The Effcct of P7~ytic Acid and i t s  Salts on 
Planls: OSWALDSCIIREINERand &f. X. XUL-
LIVAN. 

Wheat seedlings growing in soil were found to 
affect tlie fertility of this soil in such a Tray 
that the seedling crop of wheat was retarded in 
growth. Among the products of germination 
there was found by Patten and Hart's method a 
small anlount of phytic acid or anhydro-oxymethy- 
lene diphosphoric acid. Accordingly, this acid 
and its salt were tested a s  to  their effect on 
wheat. Phytic acid was found to be toxic to  
wheat in solutions as weak as five pe.rts per 
million. I t s  sodium and potassium salts, on the 
contrary, were decidedly beneficial. The toxicity 
of the free acid is greater than the toxicity of 
phosphoric acid containing the sanle anlount of 
P,O,. The increase in transpiration and green 
weight in solutions of the potassiuiu and sodium 
phytinate is about the same as the increase given 
by di-potassium and di-sodium phosphate con-
taining the same amount of P20,. Phy.tic acid 
and i ts  salts appear to  play an iinportant r6le 
in plant synthesis. 

A Study of the Forms of Nitrogen i n  the Urine 
of Herbi~ora receiving Nutrients from cc Single 
Plufbt Source: E. MCCOLLUILI E. 13.V. and 
HART. 
Three lots of calves have been fed for more 

than a year with rations derived from a single 
plant source. These rations were respectively 
corn, wheat and oats, and their products. A 
standard lot received a mixture of the above 
grains and their products. The object of the ex- 
periment is to  study biologically the value of 
proteids from different plants for the nutrition of 
animals. An extended study is being made of 
the metabolism of these animals, but most, of the 
data are as yet too incomplete to be reportTed. Of 
the total nitrogen digested, the following per 
cent. was eliminated in the urine: 



SCIENCE [N. 8. VOL. XXVIII. No. 711 

Corn-fed animal . . . . . . . . . . . . . .  31.08 

Wheat-fcd animal . . . . . . . . . . . . . . . 54.86 

Oat-fed animal .................. 41.51 

Mixture-fed animal . . . . . . . . . . . . .  55.97 


These figures are the averages for seven days' 
record for each animal. The form in which the 
nitrogen appeared in the urine of each of these 
calves was deiernlined for a period of two days 
during wlrich the urine and feces were collected 
quantitatively. The fornls estimated were am-
monia, urea, uric acid, purin bases, hippuric 
acid, kreatinin, kreatin and dlantoin. The fol- 
lowing are the more conspicuous results. 
(1) The hig11 percentage of urea compared to that  
of Elippuric acid. The urea mngecl between 62.05 
and 82.41 per cent. and the hippuric acid be-
tween 1.26 and 9.05 per cent. of the total 
nitrogen. Urea Tras uniformly 1ligller and hip-
puric acid lower in  wheat-fed calves than in the 
other lots. Corn-fed calves excreted less nitrogen 
as urea and more as llippuric acid than the other 
lots. ( 2 )  The kreatinin output calculated in 
terms of the total nitrogen excreted was very 
much higher in corn-fed calves than in other lots. 
Averages: for oat lot, 3.69; wheat lot, 3.01 ; 
corn lot, 9.08; mixture lot, 4.57; per cent. of the 
total nitrogen. ( 3 )  The total absence of allantoin 
from the urines of all wheat-fed calves. Allan-
toin qras present in the urine of the other lots in 
amounts varying from 3.99 to Il.7G per cent. of 
the total nitrogen. 

The Behavior of Alanin i m  ilIclabolisnt: G~~krraair 
LUSK. 
On giving twenty grams of i-alanin to a dog 

made diabetic by phlorhizin injections, sugar in- 
creased in the urine in an amount to  indicate 
an almost complete (93  per cent.) conversion of 
alanin into dextrose. This coincide7 with previ- 
ous experiments by BIandel and 1;usli which 
showed a complete conversion of lactic acid into 
dextroso within ille organism. 

0% a Globulin from the Egg Yolk of the Spiny 
Dog-fis7~:C. A. ALSBERCand E. D. CLARK. 
The yolk does not contain a typical vitelline: 

but in its stead a globulin free from phosphorus 
and perhaps iron. This may be due to the fact 
that the animal is viviparous. 

On the Utilization of Inorganic Phosphorus by 
Animals: E. B. HAWand E. V. MCCOLLUM. 
This work embraces experimexits extending 

over a period of two years with growing pigs. 
The results clearly indicate that inorganic phos- 
phates, sucll as  bone ash, finely ground rock phos- 

phate, or precipitated calcium phosphate-a mix-
ture of di- and tri-calcium phosphates-can be 
used by these animals where rations containing 
insufficient phosphorus are being fed. Young ani- 
mals of forty pounds weight, receiving inorganic 
phosphate, together with other salts as supple-
mentary on a ration very low in mineral con-
stituents, grew to be animals of 280 pounds 
weight, bore litters of fairly vigorous pigs, which 
on the same ration completed the cycle back to 
80 pounds, while animals on the same ration, less 
the inorganic phosphate, collapsed in three months 
with loss of weight and usc of limbs. Some of 
the more important observations made are as 
follows: (1) Animals on a. ration extremely low 
in phosphorus made as large gains up to 7 5  to  
100 pounds as did animals receiving an abundance 
of this element. After reaching this point loss 
of weight began, followed by collapse. ( 2 )  When 
such low phospl~orus rations as induced the above 
symptoms were supplemented with inorganic 
phosphates, no untoward results appeared. Ani-
mals fed a low phosphorus ration, supplemented 
with inorganic phosphates, made as vigorous a 
development as others receiving wholly organic 
phosp2lorus. ( 3 )  Determinations of calciuni and 
phosphorus in the principal organs and tissues 
of t11c animals on the low phospllorus ration 
showed that they maintained their cornpo9ition 
normal. The per cent. of ash in the skeletons of 
pigs on a depleted phospllorus ration was reduced 
to nearly one half that of pigs which received a 
normal ration, or tlre phosphorus-poor ration 
plus inorganic phosphates. When the animals 
were starving for phosphorus they drew i t  frorn 
the skeleton, but always removed calciun~ and 
phosphorus in the proportions found in tri-cal-
cium phosphate. 

The Importance of Digestion in the Utilization 
of Cane #tigar: ISRAELS. ~CLEINER. 
The average output of saccllarose after intra- 

peritoneal or subcutaneous introduction into dogs 
under various experinwntul conditions was found 
to be 65 per cent. to 75 per cent. in a large num- 
ber of e~periments. The extremes were 37 per 
cent. and 99 pcr cent. There is some evidence 
that the portion not recovered is not all excreted 
into the intestine, but is metabolized within the 
body. 

Efreet of the Ratio of Uagnesium to 	Calcium on 
the Roots Seedlings: L.of B ~ D  HART~ELT. 
and l?. R. PEMBEB. 
hlagnesium nitrate has been found to be toxic 

to wheat seedlings; the addition of calcium and 
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potassium has been found to lessen the toxic 
effect of magnesium salts. The leafy portion of 
the seedlings appeared normal. The toxicity of 
the magnesium salts was shown by comparing 
growths in these solutions with those in distilled 
water. The toxic effect of nlagnesiurn is greater 
when there is a deficiency in potassium. Lime 
added to such solutions is beneficial, but is not 
believed to be a substitute for potassium. 

Abstracts have not been received for the fol- 
lowing papers : 

The  Spontaneous Osidation of Cystein and 
Custin: ALBERTP. MATHEWS. 

Investigations on Whea t  Oil: JOSEPE CHAM-S. 
BERLAIN and GEORGE L. BIDWELL. 

Phosphorus Metabolism Eaperiments: F. C. COOK. 
Artificial Digestion w i th  Organic Acids and w i th  

Esse*ztial Oils: EDWARDGUDEMAN. 

Hydrolyses o/ Carbohydrates w i t h  Blood Berums: 
EDWARDGUDEMAN. 

Composition of Cold-stored Poultry: M. E. PEN- 
NINGTON. 

On Nucleic Acids: P. A. LEVENE. 

The Digestibility of Corn Neal: L. H. MERRILL. 

INORGANIC CHEMISTRY 


PHILIP E. BROWNING, Chairman 

The  Estimation of Potassium in 8oils as the 


Cobalti-Nitrite: W .  A. DRUSIIEL. 
It was first sho~vn by Karl Gilbert, of Tubingen, 

ten years ago that potassium is quantitatively 
precipitated by sodium cobalti-nitrite as the 
double cobalti-nitrite of sodium and potassium, 
if the mixture is allowed to stand from 10 to 
20 hours. Two years later Adie and Wood used 
the same reagent for the quantitative estimation 
of potassium, decomposing the precipitate by 
boiling with dilute sodium hydroxide, and titra- 
ting the nitrites with standard potassium per-
manganate. Their method has been shortened by 
evaporating the mixture nearly to dryness after 
adding an excess of sodium cobalti-nitrite, in-
stead of allowing i t  to stand 10 to 20 hours, and 
by oxidizing the precipitate after washing well 
with a sodium chloride solution, directly with 
dilute, hot, standard permanganate instead of 
decomposing the precipitate and removing the 
cobalt. The oxidation is conlpleted by acidula-
ting with dilute H,SO,, the excess of perman-
ganate bleached with standard oxalic acid and 
the solution titrated to color with permanganate. 
One cubic centimeter of decinormal perman-

ganate is equivalent to .00085i gram I<*O, since 
the cobalt is reduced from the trivalent to the 
bivalent condition. For potassiuni in soils a 
weighed amount of soil is digested with 20 per 
cent. HCI; the extract is evaporated to dryness 
and gently ignited to remove any ammonium 
chloride and organic matter present. This residue 
is then extracted with water acidulated with 
acetic acid. The extract thus obtained is treated 
with concentrated sodium cobalti-nitrate and the 
process carried out as previously indicated. 

Potassium in Animal Fluids as the  Cobalti-
nitri te:  W.  A. DRUSIIEL. 
For potassium in urine the dried residue from 

a measured quantity is treated with a 9: 1nitric-
sulphuric acid mixture in a covered platinum 
dish over the steam bath. After the violent oxi- 
dation is over the cover is removed, ant1 the solu- 
tion evaporated to  dryness. The residue is then 
ignited, gently a t  first and finally a t  the full heat 
of the bunsen burner. In the case of protein-con- 
taining fluids, as the blood, lymph, serum and 
milk, i t  is preferable to oxidize the dried residue 
with concentrated nitric acid alone over the 
steam bath. The solution is then evaporated to 
dryness, gently ignited, moistened wi1,h concen-
trated H,SO,, and ignited as in the case of urine. 
The residue thus obtained contains nothing which 
might interfere with the cobalti-nitrate method; 
i t  is, therefore, dissolved as may be over the 
steam bat11 with a little water acidulated with 
acetic acid, and, without filtering, the solution 
is treated with an excess of sodium cobalti-
nitrite. From this point the process is carried 
out as described for soils. The cobalti-nitrite 
method is applicable in the absence a~f mineral 
acids and the salts of ammonium, cesium, 
rubidium and thallium. The method is rapid 
and for small amounts of potassium com-
pares favorably with the chlorplatina1,e method 
i f  proper care be taken in washing and oxidizing 
the precipitated potassium sodium cobalti-nitrite, 
the chief sources of error being the slight solu- 
bility of the precipitate ( 1  part in 25,000 to 
30,000 of water) and in its tendency to include 
traces of sodium cobalti-nitrite. In  this work the 
chlor-platinate method was used as a control. 

Electrolytic Determination of Nitric Acid: OWEN 
S. SHINN. 
It was found that by keeping copper in solu- 

tion, either by the addition of copper sulphate 
during reduction, or by retarding the speed a t  
which the anode rotates, the nitric acid is com-
pletely reduced to ammonia. This may be de-
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tcrmined either by distilling or by titrating ex-
cegs of acid. Results are almost tlleoretical. 

Obset-vations of Colun~Liunt: 6. W. B&KZ and 
E. F. Shrrrrn. 
This investigation form.: an additional chapter 

in the study of columbiuni whirl1 lras for some 
time been receiving attention in the laboratory 
of the University of Penn.ylvunia. It sliows that 
by crystallization of columbiunl potassinn1 froin 
33 per cent. Iiydrofluoric acid titanium m,?y be 
completely eliminated. A nen- method for the 
preparation of colun~bium pentachloride passing 
SnCl, vapors over colunibic oxide is described in 
great detail. Tlie vapor denqity of the columbid, 
CbCl,, is also deterniincd. Numerous analyses of 
it are also given. The ato~nie weight of eolurn-
bium, by ilecomposition of CbCI, wit11 water, was 
determined. The value after all corrections was 
found to be 93.5. A series of columbatcs of the 
ratio 1: 1-R,O, Cb,O, mas prepared and minutely 
studied. Columbatcs of tho ratio 4: 3 were also 
inwstigated che~nically and crystallographically. 
A third series in wlricli tlie ratio is 7:6, 
7X,O.GCb,OS, vras also invcstigatcd. The fol-
lowing percolumbatcs were obtained: Na,CIOI, 
I'b,C10,, 3fgNaClO,.8I-I2O, CaI<C10,.4CT20, I<,ClO,, 
CO,ClO,. The double fluorides of re-eolu~~tbium 
ceived an exhaustive and thorough review. Per-
tantalates, analogous to percolun~bates, mere pre-
pared and annl~zed. 

Tlie is'epa?.nlio~z of the i l l ~ r t l ilfclal ire: the Clrcfro- 
Zgtic Wa?j: J. S. Gor,~narmrand E. I?. SMITH. 
By mc:~nr of a mercury cathode and rotating 

silver anode not only have chloride of the alkaline 
earth and alkali metals (sodium and potassium) 
been analyzed, but ammonium hdidcs have been 
successfully and quantitatively determined. The 
d~composition values of rubidium and cesium 
halides have been ascertained and sodium has 
been separated from ammonium potassium ru-
bidium and cesium. Potassium lkas been sepa-
rated from cesium and rubidium. Rubidium 
and ccsium have been separated in this 
Tho time for this has been greatly reduced. The 
results have been exceedingly accurate. At pres- 
ent lithium Ilalidcs are receiving attention. 

Bpecific Gracitg and T7alence: An.cnua J. HOP-
KIHS. 

Meyer's curve of atornic volumes calls for 
symmetrical arrangement of the periodic system, 
a form of nl~icll  is suggc-ted. The periodicity of 
the cnrve is then shov~n to be due to the item 
specific gravity alone. The curve for specific 
volume is s h o ~ ~ n  same asto l i a ~ e  the character 

hTeyerss, the cliaracicrislics of ~'liicll eniircly dia- 
appear when the figures for specific volunle are  
multiplied by volume or, more ex:tctly, by posi-
tion nuniber or1 the periodic systerri suggested. 
I t  is shown that the position number is more 
important tlian atomic ~veights in calculations of 
certain pbgsical properties. 

ii Systena of Qvnlilative Analysis for the Com-
nzon Ele~?~cnts.V. Deleelion of tlre Acidic 
Constitzcenls: ~ \ R T I I U ~A. NOYES and I~OCER 
D. GALE. 
In the process described by the authors all the 

volatile acids are separated from the basic con-
stituents by diitilling the suh,tnncc wit11 a mix- 
tnre of 10 c.cm. of 85 per cent. phosphoric acid 
and 20 c.cm. of water. The distillate is divided 
into two equal portions, the beingf o r ~ n e ~  col-
lected in barium hydrovide solution, and the Iat- 
ter in naier. Tlro first portion contains the 
weaker and more volatile acids, H2C0,, lf,S08, 
11,S, BCN, JINO,, as well as free halogens; the 
second portion contains the stronger or less 
volatile acids, HCl, HBr, BI, RSCS, IIB and 
IlNO,. General and special tests for these con-
stituents are applied separately to tlie t\vo dis- 
tillates. By adding copper anci continuing the 
distillation of the substance ~v i th  the concen-
trated phosplioric acid, sulpl~ates are reducecl t o  
sulphurous acid, and this is collect,erl in water 
as a third clistillatc and tested for with barium 
chloride and bromine 1%-ater. Boric acid is also' 
distilled over by boiling a separate portion of the 
su1)stance with n~cthyl-alcohol and snlphurie acid, 
tlie alcoholic distillnte being tested by the addi- 
tion of hydroclrlorie acid and turmeric solution, 

Certuilo Organic Acids and dftliydridcs as Stand- 

ards indlbalinzet~~y, 
iicidimclry axd Iodir~elrg: 
Isaac I<. PKEIZS. 
The paper is a continuation and extension of 

my paper with Hubbard on succinic acid as a 
standard; in that paper ammoniurn hydroxide 
with cochineal ai: an indiezrtor nns used; no77 I 
show that succinic acid, or anhydride, malonic 
acid, benaoic acid, phthalic acid or its anliydride 
may be used xvith esact~mss with sodium hydrox- 
ide and phenolplltllaleiii as an indicator and that 
there vnnle acids and anhydrides may be used: 
also as stanclarils in iodimetry. 

Abstracts of tbc following articles have not 

been reccived : 


The Estimation of CJt~omic and Vaizadic Acids 

in the I'resenco of olzc .4nothcr: GR-LIIAV 

EDGAR. 
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In  hero fa r  are zce justihed in nsszlmirtg llze 
Bo~tlogeweity of the Uhemica.6 EZernel~ls.7 B. B. 
BOLTWOOD. 

The ilction of Ligltf or6 Water of Ci.ystallizatio?t: 
RALPII H. BICXEEand XLVIN J. BERKIIEISER. 

Thc Estimar'iorb of Ceri~tm in .the Presence of the 
Other Rare Earths by I'otassiu~n f'erricya~tide: 
PHILIPE. BBO~TXINGand IT, E. PALMER. 

The Perchloroles of Hydraxine: A. W. BROWNE 
and 3. 55'. TVRREXTIXE. 

The Electrolysis of Anhydrous Hydronitic doid: 
A. W. BROWNEand G. E, F. LUXDELL. 

On the Question of the Zzistenccr of Lead Sub-

oxide: DAVIDWILBURIIORN. 


A Eystena of Qualitative AnaZysis for the Corn- 
tnon Elements. IT7. Analysis of the dlkalim- 
Earth and Alkali Groups: Wx. C. BBAY. 

The Zstintatio~t of Vanadi~l~izby Permanganate 

after Xeduotioa by Titanws sulfafate: H, A. 

NEWTON. 


The Action of Bisrnuth Oxide on Reduoed Salts 

of Vanadizcm: H. A. N ~ n - ~ o x .  


Processes of Differentia8 Oxidation and Reduc-
tion Applied to the Estimation or Ya~adium, 
Xol#bdenztnh a?td Iron: GRAHAICEDGAR. 

Detemziwation of drsmie in Insecticides: D. L, 
RANDALLand P. Ifi. ~~'OODJIAN. 

The Perchlorates of Eydrazine: A. W. RROWNE 
and J. W. TURREBTINE. 

PHYSICAL CHEMISTRY 


FRANEI<. CAMEXON,Chairman 

Liquid above the CriticaZ Temperature: IV. P. 


BRADLEY,A. W. BROWNEand C .  F. XIALE. 
The authors, who adhere to the view that liquid 

does exist above the critical temperature, describe 
a wag in which that liquid can be "seen" in B 

Cailletet apparatus whilo temporarily localized 
by virtue of its greater specific gravity. It forms 
ripples which flow down the malls of the con-
tainer, adhering thereto, and accumulating under 
the unliqnefied vapor. I t s  top may be sharply 
bounded, tliongh not, of course, by a meniscus. 

The Relution bctt~ecih the l'emperature of Kero-
sene a t ~ d  the Explosion Pressure of the Super- 
na-tattt Xixlure of i7apor a?rd Air: W. I?. 
BRADLEYand C. F. EIALX. 
The explosion pressure of the vapor air mix-

ture of two typical samples of lrerosene, confined 
a t  atmospheric pressure, were measured from the 
temperature a t  which explosion Elrst occ~urred to 
that a t  which the mixture was too rich in vapor 
to  explode. Explosion was induced by 1,he electric 
spark. At the temperature of the Elliot (closed) 
cup flash point the explosion pressure is already 
one half the maximum pressure. At that  of the 
Tagliabul (open) cup flash point it is al~nost 
equal to fhe maximum, while in that of the 
Tagliabul fire point the mixture is rich, so that  
tho explosion presbnre is greatly reduced and the 
danger therefrom is practically over. 

Note on the JTydrolylic Dissociation of Kitro-
benzene: R. R. RENSHA~~'. 
Attempts have been made to determine the 

decomposition of nitrobenzene by water a t  dif-
ferent temperatures and concentratioils by the 
colorinletric estinlation of the nitrite formed. A 
hundredth molar solution is dissociated hetween 
0.003 and 0.004 per cent. a t  37'. Equnlibrium is 
only reached after a number of days. The results 
a t  higher temperatures in sealed tubes are of no 
value on account of the alBali dissolveil from the 
glass. This and similar reactions will be studied 
by the conductivity niethotl. 

The LTpecilic Heats of the Elenzents: J. E. MILLS. 
The paper gives a critical sumniary of the 

data upon tlie specific heats of the elements and 
points out the follotving conclusions: (1) The 
specific heats of the elements change rapidly with 
the temperature, the change being greatest a t  low 
teahperature and for elements with low atomic 
weight. ( 2 )  It is absolutely hopeless to  clailn 
any sort of constancy for the product of the 
atomic weight of an element afid its specific heat 
a t  varying temperatures. (3 )  The value of the 
atomic heat a t  the absolute zero is not the same 
for all wba&ncea, but the substances with the 
larger atomic weight have a t  that temperature 
the Iargcst atomic heat. ( 4 )  The tofu1 energy 
of a molrculr in the liquid condition at, its melt- 

TIle location of the boundary is marked by the ing point, if i ts energy 0' at. absoluie be con-
conduct of the ripples as they flow down upon it, 
and also by that of similar ascending ripples 
d l i e l ~  ma? be caused by slight evaporation of the 
liquid, brought about by approprinte increase of 
rolu~ne. These and other phenomena are contin- 
nons abovc and below the critical temperature. 

sidered zero, is approximately three times the 
kinetic ener-gy of the sanlc molecule mere it a 
gas a t  thal  tenrperature. (5)  It is suggested 
that  the la77 of Dulong and Petit is only a 
special case of an equation siniilar to  the equa- 
tion for gases, in which the ~nolecular lieat a t  
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constant volume, illultiplied by the ratio of the' 
speeific heats less than one, is  equal to  21i where 
K i s  the gas constant. 

Some Relatiom at  the Critical Temperature: J. 
E. iv11LL.s. 
It was sllonn that i f  the density of a liquid be 

plotted against tlre temperature the line clravn 
tllrough the density where it varies linearly with 
the temperature vill, if prolonged, cut off on 
the ordinate line a t  the absolute zero just twice 
the distance that i t  cut off on the ordinate line 
a t  the critical temperature, and this line in-
tersects the temperature axis a t  a point cqual 
to  twice the critical temperature. hJoreover, the 
line of mean density of liquid and saturated vapor 
disco\-ered by Cailletet and Mathias likewise 
meets the temperature axis a t  the same point 
(t\vice the critical temperature). The critical 
density is  therefore one fourth of the density of 
the liquid a t  absolute zero. 

The IZcZa1io.1~ of the Rate of Scttling to the Sixe 
of Partiales z n  Suspension: E. E. FREE. 
Most investigators of sedimentation pllenomena 

have worked with very fine powderr where the 
factors effecting the rate of fall are exceedingly 
complex. This paper describes an attempt LO 
study the much sinrpler case of the fall of rela-
tively coarse particles. Quartz sand of various 
sizes mas dropped through distilled water in a 
long tube and the velocity of fa11 measured be-
tween points a meter apart. It is shown on 
theoretical grounds that  for spllcrical particles 
the relation of velocity and size of particle is 
gipen by the equation V kKT whe~ e IC is a' 
constant. Taliing the value of K as found for 
the coarsest particles (wlrieh are least likely to  
be subject to  disturbing influences), the theo-
retical parabola is plotted and it is shown that 
tlre points for powders less than .25 mm. in 
diameter lie far above the curve. That is, the 
finer powders fall niore slowly than would 
theoretically be expected. This is probably due 
in  part to  the action of secondary forces and in 
part to  the fact that  finer grains are more 
angular and do not approach the spherical form 
so nearly as  do the coarser. With the finest 
powders AoccuIation cornes into play and again 
increases the rate of fall. 

The AZurni~zzim Cell [or prcoenting Undt~grourtd 
Electrolysis: P. E. GALLAO-HER. 
After a brief discussion on prevention of un-

dergroxind electrolysis, experiments with a cell 
containing electrodes of aluminum and lead in a 

sodium acid phosphate solution were described. 
The length of time a " formed" aluminum elec-
trode is held catlrode determines the extent to 
~ ~ l l i c l l  film decays, and therefore re-a the time 
quired to  build up a high resistance when such 
an electrode is again made anode. The efrcctive- 
ness of an alun~inum anode in checking current 
is  less a t  low irnpres~ed voltage. Under con-
tinued direct current action both the lead anode 
and aluminuni cathode are attacked in sodium 
acid pliosphate solution. Carbon instead of lead 
in phosplloric acid solution would prove more 
semiceable. 

The Npeeific nea t  and the Latent nea t  of 
Vaporisation of Silicon Tetrabromide: L. 
KAIILENBEEGand E. H. ZOBEL. 
The silicon tet~abronride was prepared by pass- 

ing bromine over heated metallic silicon. The 
product was freed from excess of bromine by 
fractional clis-tillation, treatment with metallic 
mercury, and firrally redistilling. The boiling 
point of the purified product was 148O.7 a t  736 
mm. pressure. The specific heat between the 
tenlperatures of 24" and 144" was found to be 
0.10055, and the latent heat of vaporization was 
found to be 28.86. The method for determining 
the specific heat was t l ~ a t  eml~loyed by Berthelot, 
and the method of Icahlenberg was used in 
making the ileterminations of the latent heat of 
vaporization. The figures obtained are the mean 
of several determinations that gal-e closely agree- 
ing remlts. 

Equilibrium in the Systen~ Bilz.er Chloride a& 
Pyridine: TAUIS and W A ~ ~ T E B~ A I I L E ~ ~ K I C K O .  J. 
WITTICE. 
There are two distinct crystalline compounds 

of silver chloride and pyridine, namely, 
A,nCl.2C5H,N and AgCl.C,FI,N; these have hitherto 
l~een unhxown. The former compound is stable 
between -56" and -22' 6. It was obtained in 
minute erystals that are very unstable a t  tem-
peratures above -22' C. AgCl.C,EC,N is stable 
between -20" and -I0 C. The bait forms 
small needlelike crystals which arc more stable 
than AgCl.C,H,N. From --lo to 110" C. the 
solubility of AgCl in pyridine decreases rapidly 
as the temperature rises. The entire equilibriun~ 
curve of the system silver nitrate and pyridine 
has been establislled from the freezing-point of 
pyridine up to 110' C. 

The Tialidity of Paraday's Law a t  Low Tempera- 
tztres: WENDELLG. WI~COX. 
The experiments were made on silver nitrate 
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solutions in  pyridine. The conclusions reached 
are that the electrochemical equivalent of silver 
is independent of the temperature and that  Fara- 
day's law holds for temperatures as low as 
-56' C. provided secondary changes taking place 
a t  the electrodes are taken into consideration. 

Replacement of Hemy itietals in h70.n-aqueous 
Kolutions by Metallic Calcium: J. H. WALTON, 
JR. (Preliminary Report.) 
A series of experiments have been carried out 

for the purpose of determining whether or not 
a strongly metallic substance, such as calcium, 
is able to replace the heavy metals of salts which 
are dissolved in non-aqueous solvents. As a 
typical heavy metal copper was selected, the oleate 
being the salt used because of its solubility in a 
large number of solvents. The experiments were 
carried out by heating the solution a t  100° in a 
sealed tube with a strip of metallic calcium, the 
surface of which had been scraped until bright. 
The follo\ving solvents were used for the copper 
oleate: Toluene, xylene, pyridine, carbon tetra-
chloride, ethylene bromide, turpentine, paraffine 
oil, lard oil, carbon bisulphide, aniline, nitro-
benzene, amyl acetate. The calcium was tar-
nished, but in no case was i t  coated with copper. 
Calcium heated with fused copper oleate a t  150" 
for two hours also did not precipitate copper. 
A number of similar experiments M-ere carried out 
in which the following alloys of calcium were 
heated with solutions of copper oleate in the above 
solvents: Ca-Zn, Ca-Cd, Ca-Pb, Ca-Sn, Ca-Bi, 
Ca-Sb, (2%-AI, Ca-Hg. I n  the Case of the alloys 
containing Pb, Zn and Cd, respectively, replace- 
ment of the copper was observed in pyridine solu- 
tion; 6 t h  the other alloys this did not happen. 
This is in accordance with the observations of 
Sanlmis, who found that these metals when 
heated with certain copper oleate solutions pre-
cipitate the copper. In the case of the Ca-Pb 
alloy it  mas observed that whereas metallic lead 
causes the precipitation of Cu only on heating a t  
100"-the Ca-Pb alloy is coated with copper after 
standing a few minutes a t  room temperature. 
The action of the alloys of Ca is being made the 
subject of further investigation. 

The Absorptio+t of Carbon Diolcid Lg Certain 
Bases: F. K. CAMERONand W. 0. Ro~~ssorv .  
The pressure curves of CO, eyer various metal 

hydroxids a t  0" C. up to 5 atmospheres pressure 
were determined. It is shown that solid bicar- 
bonates of lime, magnesia and ferrous oxide and 
carbonates of aluminia, ferric oxide and beryllia 
do not exist under the forena.med conditions. 

The Drg Grading of Powders: E. E. FREE. 
It is often necessary to grade a powder without 

wetting it. Bolting cloths are useful for coarser 
powders, but not for finer. Air elutriation has 
been used technically to meet this problem and 
has been used for scientific purposes by Cushman 
and 1-Iubbard.l This paper suggests an improve-
ment of their apparatus, in that the stream of 
air carrying the suspended powder is introduced 
into the smallest of a series of percolation jars 
and passes through them successirely in order of 
increasing size (instead of the reverse). The 
velocity of the air stream thus decreases from jar 
to  jar and finer and finer powders are deposited 
in each. The main trouble with this apparatus 
is due to  flocculation of the powder. The finer 
grains stick to the larger and to the sides of the 
apparatus and the only fraction which is entirely 
of the size desired is the last, or finest fraction. 
The intermediate grades all contain a small 
amount of finer material. This flocculation is 
mainlx due to water films on the particles and 
to electrical charges. That due to water is de- 
creased by drying, but this increases the electrical 
flocculation. The minimum of flocculation is 
found ~~lvhen air and po~vder are almost, but not 
quite, dry. 

The Xolubility of Basic Copper Carbonate it$ 
Solutions of Carbon Diozide: E. E. FREE:. 
The investigations detailed in this paper form 

part of the studies on the effect of copper salts 
in irrigating ~vaters, which have been in progress 
for several years a t  the Arizona Agricultural 
Experiment Station. It is shown that the com-
pound precipitated from solutions of carbonates 
and copper salts is of variable composition, but 
that under the action of carbon dioxide and water 
for several days it  changes to a compound of defi- 
nite solubility and probably definite composition. 
The CuO: CO: H,O ratio (molecular) of this; com- 
pound is 1.000 : ,515: .603. Its solubility in water 
is greatly increased by the presence of carbon 
dioxide. FVitIz 1,200 parts of carbon dioxide per 
million about 35 parts of copper per million dis- 
solve. The solubility in solutions of carbon 
dioxide is increased by the presence of sodium 
chloride, sodium sulphate and probably calcium 
sulphate, and is depressed by the presence of 
sodium or calcium bicarbonate. 

The Constitution of Alum Uolecules in Solution: 

CHAS. L. PARSOKS
and W. W. EVAXS. 
Diffusion experiments with iron, aluminum and 

chromium alums, both with membranes and agar 

' J .  Amer. Chem. Xoc., 29, 589-597 (1007). 
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agnr, showed tha t  t he  constituents o f  the  mole- 
cules o f  the  alums separate f rom each other 
readily b y  dif fusion a t  both 0' and 25", 

The Constitution of Solutions of Iodirle in Aqtce- 
021s Potussiztm Iodide: CHAS. L, PARSOXS and 
GEO. A. PERLET. 
Diffusion experiments w i th  solutions o f  iodine 

i n  aqueous potassiun~ iodide, using nlenlbranes or 
agar agar, sllom that  the potassiu~n iodide and 
the  iodine diduse independently oi each other i n  
Loth dilute and concentrated solutions. 

The  Incersion of Catze Sugar by  Btcertase: C. S. 
Huosos .  
I t  i s  sholvn t ha t  i n  dilute solutions t he  inver- 

sion i s  a unimolecular reaction, following accu-
rately t he  logarithmic formula. T h e  real rate 
can not,  however, be measured i n  a polarimeter 
unless t he  solution i s  made alkaline before each 
reading, as otherwise t h e  apparent rate o f  in-
version i s  observed which dif fers f rom the  real 
rate by as much as 50 per cent. Henri, Arm- 
strong and others who claim tha t  the  actions of 
invertase and o f  other enzymes difier f rom t h e  
usual types o f  catalysis, have measured t he  ap- 
parent rate rather t han  the  real rate. The  in- 
vestigation i s  being continued and a preliminary 
notice o f  i t  m a y  be found i n  the  July  number o f  
t he  Journal of the American Chemical Society. 

Abstract. for t he  folloning papers have not 
been received : 

Precipitatioiz of Copper from Chloride Solutions 
by Illearls of Ferrotts Chloride: GUSTAI~E FER-
N E K E S .  

Precipitation of Copper from Chloride Solutions 
by Ueans of Ferrous Chloride and i t s  Relation 
t o  the  Genesis of the Xichigan Copper De-
posits: GUSTAYE FERNEKES.  

Equilibl-ium Ob the System-Potassizcm Iodide, 
Iodine and Ethyl  Alcohol: CHAS. L. PARSONS 
and GEO. A. PERLEY. 

The  re loc i fg  of Reactions in Gases ?noring 
through Heated Tubes a)td the  Effect of 
Catalysis: IRVING LAKGLIUIR. 

A n  Azctomatio Regulator for Electric Clcrrerzts: 
IRVING L A X G L I L ~ ~ R .  

On the of the Forinntion of Estersl fecha+t is~i~  
f?-onz Alkyl  Ealides and iSu1ts of Organic Acids: 
S .  F. BCREE and F,  31. ROGERS. 

The  Dissociatio,$ Pressz~res of Certain Oxides at  

High Tel~iperature: P. T .  TTALDES. 


A Physico-chemical S tudy  of the Phosphoric 
d c i h :  G. A. ABBOTT. 

The  Use of the  Conductivity Xethod in  Testiqlg 
Xicotin Solutions and Tobacco Extracts:  HAR-
R I S  E .  SAWYLR. 

Sttcdies i n  Electronzotive Force: G.  N. LEWIS.  

The  Reduction of Cadmiz~m by Xercztry u+td the 
E.3f.F. o f  C'admiuvz Amalguins: G. -4. HULETT 
and R. E. D~Lusrr .  

Cadmium, Cadnliuln Sulfate and i t s  Sollitiorls: G ,  
A. HULETT. 

Types of Electrolytes: J .  JOHNSTOX.  

The Hydration of Ions: E. '77. STASHBUBS. 

Negative T'isoosity: FREDERICK H .  GETMAK. 

Latent and Speelfic Heats of Some Fused Salts:  
H. T.  KALJIUS. 

The  Behavior of Colloidal Uetals wi th  Imtniscible 
Solcents: W. LASH MILLER. 

Solutions of Xetals in Liquid A?nntonia: C. A. 
KRAUS. 

Electrolytic Reduction of Per~nangunate Solz~. 
t ions: J .  FV. TURRESTISE. 

Aiercltry Cathodes in S i t r i c  Acid &'olutions: J .  A. 
TS'I~;I;IKSON. 

On 7'apor Presslires: 0. F. TOWER. 

On the  Electrolytic Osidatiort of Hydi,azine Sul-  
fate: J. W. TURRESTISE. 

Bction of Ferric Suljate on  Copper: C .  G. 
SCI~LUEDERBERQ. 

Experiments w i th  Halogen Curriers: C. G. 
SCHLLTDERBEBO. 

The Source of the  Tholiurn Disir2tcgrutiot~ 
Products Present in the Atmosphere: EERTXIX 
B. BOLTIYOOD. 

The  	PresetLee of Lead in Aii tu~zite awl Other 
-8econdarti Zrrazit~m ;Llinerals: BERTRAM B. 
BOLTWOOD. 

Tile Capillarify of Jfercury i n  the  Presence of 
Tupors: ~ I O R R I S  LOEOand  STEPHESR. BIOREY. 

Defer~ninatioib of tlze T-spot- Te,csion of Solutions 
by Uereans of $he U o r l ~ y - B r u s h  Gauge: 0. F .  
TOWER. C. E. CURRY, 
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