
ination has bee11 made to show that it  rvill 
assist g r e a t l ~  in  unraveling the intricacies of 
the life his!ory of this species from the point 
of view of morphological changes and their 
yelation to temperature variation. One fact, 
indeed, is clearly apparent and that is this: 
the reprodilciire season begins a t  15" C. or 
very close to it and extends only to 20" C. or 
closely in its neighborhood. The vegetative 
processes preceding anthesis and matming of 
seed haye also fairly narrow, but different, 
tenlpe2ature relations, as do also those suc-
ceeding the maturing of seed. The active 
period of growth ancl reproduction seenis to 
be ncrlnally included within a n  interval of 
10" C., i. e., from 10" C.  to 20". During Ihe 
t*olde: as well as during tho warmer periods of 
the year, according to the particular zone, nor-
mal or invaded, Z o s t e r a  mariqza L, enters into 
i: sLnte of quiescence, total or nearly so, but 
~evives when the proper temperature for vege- 
tative actlvitg of one sort or rhe other comes 
again. The material non7 in my hands as .the 

of this cooperation seems ampie for 
clearing u p  these points, and a more detailed 
report is in  preparation. 

There seems to be 110 dependence on a par-
ticular period of illumination in the case of 
the various stages of growth and reproduction 
-in other words, no photo-periodism i n  the 
sense of Garner and Sllard. This negation 
stands out very clearly. 

WILLIAM ALBERT SETCHELL 
U K I ~ R S I T Y  CALIFORNIA,OF 
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Experimental studies of the  radiation Wypothe- 
is: FARRINGTON decompositionDAKIELS. The 

of nitrogen pentoxide is a favorable reaction for 
testing deductions from the radiation hypothesis, 
since it  is a unimolecular, gas phase reaction 
which takes place at  room temperature. The 
influenee of the temperature of the walls of the 
containing vessel and their optical nature have 
been investigated. Sitrogen dioxide is an im-

portant factor in determining its velocity. The 
inflaence of various solvents has been studied. 
The effect of visible and infra red light has been 
investigated. Experiments have been carried out 
to determine v-hether the vessel walls can supply 
sufficient energy to cause the reaction. A search 
has been made for the emission of light pre-
dicted on the basis of the radiation hypothesis. 

Some deductions from statistical meckai~ics:  
W. H. RODE BUS^. Marcelin derived an equation 
for the temperature c.oefficient of the rate of a 
ohemical reaction vhich agreed with the em-
pirical ilrrheniua equation. Tolman has shown 
that this derivation was incorrect. A rigorous 
derivation of a similar equat.ion is given. By 
combining this equation with the assuniptions of 
the quantum theory a physical baais is obtained 
for the empirical equation of Dushman, vhich 
has been shown to h'ave considerablz ~aiiciity. 
The equation contains a constant rvhich is charac- 
teristic for the molecule involved so thnt complete 
validity of the Dushman equation for all different 
kinds of molecules could not be expected. 

T h e  "creepage" corona. a new t y p e  of silent 
dlscilccfge: F. 0. BXDER~,GG H. BOWERS.and E. 
The ~f fec t  of a dielectric material in an electric 
field has been studied by e. W. Rice (Proc.  An%. 
Tiist. Zlec. E ~ t g . , 1917) .  K. B. McEachron has 
found that glass rods may increase the yield of 
ozone (Purdue  Urbiv. Eng. E x p t .  Sta.  Bull. 7 ) .  A 
study of their results shows that the action of 
the dielectric material in the "creepage" dis-
oharge is probably partly oatalytic. Experiments 
have been made with a variety of dielectric mate- 
rials inclnding fragments of ordinary glass, 
quartz glass and of easthenware, vith and with- 
out beeswas impregnation; also blue and white 
flint and of hematite. The effect of these mate- 
rials upon air and upon carbon monoxide sub-
jected to a rilent discharge has been studied 
under a variety of conditions. Preliminary re-
sults are given, strongly supporting the conten-
tior, thnt catalytic action and ionic activation are 
superimposed in this type of discharge._ 

T l ~ e  efleot o f  contather walls oqb chemical reac-

tions in the corona: F. 0. ALTDEREGG
and K. B. 

;\IOE.~CHEON.
I n  the effort to trace out the causes 

which contribute to the common lack of reproduci- 

bility in results, in the study of chemical reac- 

tions in the corona discharge, experiments have 

been extended over a considerable period of time. 

The surface of metallic electrodes is disinte-

grated so that "polarization" and variation in 

chemical action may result. I f  a dielectric mate-
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rial is  placed between the electrodes, the variable 
effects of internal and surface changes of the 
dielectric map be superimposed upon the dis-
charge, the result being variable yields. Some of 
the producls of the reactions in the discharge are 
liable to be absorbed on the walls, the amount ab- 
sorbed depending upon the condition of the tvalls. 
Under certain conditions complete inhibition of 
the usual reactions results, 

A compni.attce study of the absorption spectra 
of pl~eitylazopl~enolderivatives in the visible re-
gion of the spectrum: C. S. BDAXS, C .  E. BOORD 
and ALPHEUSW. SYITH. This paper is a con-
tinuation of the work previously published by 
Smith and Boord. The present study includes 
fifty-seven azoderivatives, fourteen of which hare 
not been previously described. Alkali salt causes 
a displacemc~lt of the absorption band tonard 
the red end of the spectrum, the degree of dis-
placelnent varying with the solvent medium. 
substitution causes displace~nent torvard the 
longer vvave lengths, the order for substitution in 
the p h e n ~ l  n ~ c l e u s  being, i n  ascending scale, 
para meta ortho and in the phenol nuclcus being 
ortho meta. The nitrophenyl derivatives form an  
exception to this rule. Weighting of the niolecule 
by substituents follov-Y Kietzki's rule. This is 
particularly true of the methyl derivatives. For 
the halogens C1 B r  I, symmetry of the molecule 
seems to have a marked effect upon the absorp- 
tion. Restoration of the synimetry of azobenzene 
by substitution of the same group in both para 
positions produces a marked hgpso-chromic effect. 

The potentials of silaer: Silver halide-halide 
electrodes in light. P a r t  I: 8. E. SHEPPARDand 
FELIXA. ELI~IOT'P.Single potentials of an 
illuminated electrode were measured by the po-
tentiometer compensation method, i n  a cell com-
posed according to the system: 

Light Dark 
Ag, AgBr, x E B r  aq 

/ 0.1 ~ i .  H ~ ,KB~, ~tI 
Hence an illuminated electrode could be coupled 
with an identical uui l l ru~~innter lelectrode, or ivith 
a standard t l c ~ t ~ . o ~ l e .  followkgh ? ~ l l o y e ~ ~  The 
factors in the preparation have to be controlled 
to secure repioducibility : (1) preparation of the 
silver surface; ( 2 )  halogenizing the electrode; 
( 3 )  ' 'ripening " the halogenized surf ace, and 
aging. With electrodes tilua prepaled i t  was 
fonncl that the potentials, a t  an  illumination of 
16 C. V., were reduced as the concentration of 
bronlide \>as increased, and also by increased 
bronlination in  preparing. With constant inten-

sity of light the electrodes rapidly sttained a 
maximu~il potentixl, which then fell off (solaliza-
tion). Repeated intermittent exposure and darlr- 
ening, up to I 6 0  minutes, showed no noticeable 
fatigue. 

Oridatton potentl:als of permangunaies mith 
other. manganese compounds: D. J. BROWN and 
S. B. ARONSOX. 

Energy c h a ~ g e s  in llze redz~ctiov, of guino?zes: 
J. B. CONAWT and L.P. FIESER.The free energy, 
total energy and latent heat of reduction of a 
number of derivatives of benzoquinone, naphtho- 
quinone and anthraquinone have been determined 
by measuring the oxidation-reduction potential 
and i ts  temperature coefficient. The free and 
total energy changes are very different for dif-
ferent types of quinones. The latent heat of re-
duction is approximately the same for all the 
quinones measured. A method has been developed 
for measuring the potential in aboholie solutions 
and applied to a number of substances too insolu- 
ble to be measured in aqueous solution. The 
potential of a giren quinone is somevvhat greater 
in alcoholic than in aqueous solution but essen-
tially constant in 50, 75 and 95 per cent. alcohol. 
The potentials in t-rc-o different solrents are re-
lated by an equation involving the. solubilities of 
the oxidized and reduced compounds. 

The efect of substitution on the free energy of 
veduction. I. Benzorjui~ione derivatives: VICTOR 
H. La & f c ~and LZLLIAN E. BAKER. The repro- 
ducibility and valiclity of the electro-metric titra- 
tion method of measuring oxidation-reduction 
potentials has been established as less than 
f0.2 Mv., when precautions are taken or correc-
tions made fol errors, such as removal of H-
during the reaction, dissolved oxygen, variation in 
contact potential, etc. (see beloa).  A ground 
glass stopper makes an excellent junction* for 
titration work. reproducible to F0.05 MY. for 
dilute HCl against saturated KC1. Measure-
ments on homologous quinones in  acid solutions 
where the a c t i ~ t t y  ratio quinone hydroquinone is 
unity show that halogen substitution raises, while 
alkyl substitution lo~vers the value of no, the 
normal potential of reduction in  the order C1 > 
Br > None > Methyl > dimethyl > methyl, 
isopropyl > m dimethoxy > phenylene (naptho- 
quinone) . 

Xlectrometric Oxidatton-?.eduotaon titratwns 
of pure G O V ? P O Z L T ~ ~ Sa i ~ d  ~nmtz~res:  LILLIANE. 
BAKI:Rand VICTOR I(.LA NCR. Calculation and 
expeiiment show that cor~plex formation (quin-
hydrone) in the case of nine substituted quinone- 
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hydroquinoile systems, is not sufficient to cause 
any perceptible drift  in the ralues of a t  least 
in acid solution when the latter is  determined 
over a \vide range of concentrations by the method 
of Clark, the concentration of the quinone sub-
stances varying bet^>-eeli .001 to .003 31. Impuri-
ties xhose potentials approxililate that of the 
systen? under exa~iliilation so closely as to evade 
detection by differential titration cause pro-
nounced drifts, the extent of ~vhich depends upon 
the anlount of impurity present as well as 

whether the impurity has the higher or lower 
potential. 

Electron~et~.icti trat ioi~s of silicic acid: WILI.IAX 
STERICKER.Silicic acid Ivas titrated with sodium 
hydroxic7e in order to determine ivhat salts i t  
formed. The so1 was prepared froin recrystallized 
soclium inetasilicate and 1vas carefully purified by 
dialysis. The pure sol gelled readily. There was 
no indication of the presence of hydrogen ions or 
of the forination of any s'alts. The titration of a 
sodium silicate solution indicated that  this may 
have been clue to polymerization of the acid. 
Although the first results mould indicate that 
sodiuin silicate is  completely hycirolyzed in  dilute 
solutipn, titrations ~ r i t l l  phenolphthalein indicator 
S ~ O T I 'this is not SO. 

Gytitir~szs of u r ~ a  u31ith the entynze uicase: ED-
wann Y a r ~  S. TILLARB.aad D O N ~ L D  The rever- 
sible action of eneynles has been already shonn 
in  several cases, but has never been demonstrated 
for urease. I n  the preseni paper, i t  is proved 
beyond any doubt that tlle ecluilibriunl in the re-
action (NH2)2C0 f 2HzO @ (NH4)2CO3 can 
be approached from the (NH4).$203 side, and 
that  the presence of urease hastens very decidedly 
the attainment of equilibrium. Previous failure 
to detect the effect IT-as due to (1) starting v i th  
too dilute a solution of (NH4)2C03 and ( 2 )  not 
waiting a long enough time for the action, nhich 
even in the presence of urease is slo\r. 

The action of urease ~ I Lt72e decomposition of" 
urea: EDTT-ULD and3 f . 4 ~ ~  DOXALDS. VILLARS. 
Prom the rvork of E. A. Werner and others i t  
seems probable that urea in its reaction ~v i th  
water to foim ammonium carbonate takes two 
courses: (1)  i t  forms amlnonium cynanate as an 
intermediate product, which i; itself changed to 
a~nnlonium carbonate: and (2)  i t  forms ammo-
nium carbamate, ~ ~ h i c his hydrolyzed to car-
bonate. By a process of elimination, i t  has been 
possible, in the present paper, to shorv that  i t  is  
tlle transfornlation of urea into ammonium car-
bamate which is catalyzed by the presence of the 

enzyme. Process (1) is not affected by ureaae. 
I t  proceeds a t  i t s  normal rate in the presence of 
the enzymc. 

Tltc acccierution of t l ~ e  hydrolysi,~ of ?nt!stu!d 
gas by alkaline colioidal solthtio~ls: ROBZET E. 
WILSOK gnd CVEEETT75'. FULLER, -4 c a r ~ f n l  
series of experiments 11-as carried out to d?ter-
mine the lllechanism by ~vllicll alkaline co1loid::l 
solutions, such as  those of eulfonated corn oil! 
so greatly accelerate the remoral of mustard gas 
f'om containinated c!ot'riing. I t  n a s  found that  
these accelerating soln~~ionsdo not increase tile 
solnbilLty of the mustard gns in the arjucoilS 
phase nor the specific rate of hydrolysis; bnt that 
in solution^ of proper alkalinity they act as car. 
riers of mustard gas. The acid procluced b!- the 
hydrolysis precipitates out tiny oil globules in 
the aqueous film adjacent to the liquid m u s t a ~ d  
gas, and these globules rapidly clissolve unhj-clro- 
Iyzecl lilustard gas, and are then swept up into 
the alkaline portion of the solution and redis-
solved, thus pelmitting rapid hydrolysis of t'ie 
mustard gas ithich they carry. P a r t  of the ac-
celeration is also due to the fact  tha t  these col- 
loidal solutions keep the nlustard gas spread oat 
in a thin film on the cloth, instend of causing i t  
to drav- up into globules, as happens in the prc:- 
ence of solutioas of higher interfacial tension. 

Ilydrogen ton co)lcent~atlon avd plzotocl~e?~ircal 
reactzon z'eloclty: G. S.FORBES and J. C. WOOD-
HorrsE. The speed of photochemical oxidation of 
quinine by Cr03 in unvaried concentra~ions is 
nearly coilstant iron1 0 5NH2S04 a t  least to 
2.5NI12S04. Relow 0.5N1 the order of ~eac t ion  
with respect t<o hydrogen ion SH increases. At  
0.01S (the lo~veat concentration practicable) i t  is 
about 1 and is rapidly increasing, presunwbly 
toward 2 the value of N,, in the d a ~ k .  
Previously N cr ,? had been shown, as small con-

centrations were reached, to increr,se from 0 to 1, 
its value in  the darlr. The conclusioli f o l 1 0 ~ ~ ~ s  
that the oxidation is a reaction stage sepavate 
froin a preceding stage of photochemicil scnsi-
bization, and slo1v ~ v i t h  respec1 bo i t  only a t  low 
concentrations. Snch relations are doubtless n:ore 
common than suspected. 

The inhibition of the photochenaical deco~,apnsi- 
tion of hydrogell peroxzde solw,tzons: War .  T. 
AKDERSOPI',JR.,and HUGH S. TAPLOR. (1 )  The 
inhibitory effects of 25  typical organic com-
pounds on the photoehe~niosl deeonlposition of 
hydrogen gerodde solutions hare been studied in  
four definite spectral regions of the ul-ra-violet; 
(2) The inhibition by such agents has been asao-
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ciatcd ~ r i t l i  the absorptive capacity of the organic 
compoilnds for ultra-violet light. il striking cor- 
relation bet~veen tllese factors has been obtained 
in the case of benzene, s e ~ e r a l  esters, acids, 
arnides, lie!ones and alkaloids. The retarding ac-
tion of aillines and alcohols requires a11 explan?- 
tion based on other causes than adsorption of 
light: ( 3 )  I t  has been shown that  the inliibitors 
act n~ore  efficiently ~vhen in the peroxide solutions 
than nhcn in a screening solukion of sinlilar 
thicliness aud coiicentr~tion. 

Ylze icduetzo7z of copper ozzde by c a ~ b o n  nzon- 
orlde a~icl ihe irtferaclioi~ of carbon ,i~aonozide 
arid oxygen in the presence of coppel: aiid of 
C O ~ ~ C I 'ozicle: H. A. J o s ~ s ' a n dI I u a ~ iS. TAYLOR. 
(I)  T l ~ e  reduction of copper oxide by carbon 
nioiloxide has been shown to be an  autoc:italytic 
process, copper being the autocatnlpst; the reiluc- 
tion occur3 a t  a copper-copperoxide interface; ( 2 )  
The retarding action of carbon dioxide and of 
oxygen on the primary reaction of t l ~ e  reduction 
process, i. e . ,  the formation of the copper nuclei, 
ha? been pointed out; ( 3 )  Tile nlecl~anis~ii of the 
carbo~i monoxide-onygen catalysis over copper 
oxide has been shonn to be a1tern:rte lednetion 
and oxidation of the copper oxide; ( 4 )  The 
meellanisnl of the catalysis in tlie presence of 
copppr has been shown to be oxiJation of an ad-
sorbed layer of carbon monoxide; (5) I t  has 
been establislied that  oxygen is a poison in the 
eonlbillation of carbon nionoside ancl oxygen over 
C0133er. 

L 2 

The ralczllutto?~ of e?iilenZ znlues l o r  Ba?zary 
?nsntzii es: A. G. Looarrs. One of the greatest ex-
peri~lle~ltaldifficulties in the study of the pressure- 
tempelnture coniposition surface for binary mix-
tures in the accurate determinatiori of the critical 
values for the various mixtules. It is sho\\n in 
this paper tha t  by employing the equation of 
Dieterici, nhieh is quite accurate i n  the critical 
region, the entire critical line may be 7 ery closely 
calcnlatqd; this equation leads to better results 
than the equ,ztion of ran der Waala. The coin-
position of the mixture niths niinimum critical 
ten1pelzcure can be yery accurately calculated by 

n w-", 
finding the expression xhich makes - a minimum, 

b :c 
~i~l iereaa: and bz  are the attraction and oolunie 
constants, each expressed as  a quadrat,ic function 
of the composition. B? enlplojing the conrtitions 
for phase equilibriunl on tlie critical line and 
iiltroducing the equation of state in the expression 
for the free energy of the system, the composition 
of the mixture > ~ i t h  lnaxi~llllin vapor pressure is 
accurately calculated when the values V1 ancl Y 2  

of each phase are equated and put equal to  2b, as 
de~nanded by the equation of Dieterici. 

Compozcnd fo~mut ion and ionization i n  fused 
salt mizt,ures: Jalirzs KENDALL,E. D. CRITTEM 
DEN and H. K. MILLER. A study of the freezing 
point cnrres for a large nuniber of systems of 
tlic tvpea aluminum chloride-nietal chloride, 
:~lnnli~iunibromide-metal bromide, antimony tri. 
chloride--metal chloride has shown that  here, as  
in otlier fields, the extent of eompound forma-
tion between the two coinponents is primaril? 
dependent upon t~he diversity of their constituent 
radicals. The effect of subsidiary factors, ~uc l l  
2s valence, unsaturation, internal pressure and 
atomic r-olunle, has also been inrestigated. 
Ionization is  found to  run parallel wit11 com-
pound forination in  the few systems for ~vhicll 
data are now available. The ~vork is being con-
tinued. 

A low temperature electrolyte: W. H. RODE-
~ C s i i  and TI~EODOREO. YNTEIIA. Hydrogen 
chlorid and nitric osid forin a compound a t  low 
tenlperatures of an  intense purple color. This is  
of interest because Cr. S.Lewis has pointed out 
tha t  nitric oxid is  the only molecule contnining 
a n  odd number of * electrons that  is not colored. 
I t  mas predicted that  this compound rrould s h o ~ r  
conductivity in the liquid state. This prediction 
mas verified, a oonduetivity of 10-3 being easily 
obtained a t  130° I<. This is 'believed to be the 
lo-r~est temperature a t  which electrolytic condue-
:ion will bo obtained. Speculations are  offered as  
to the nature of the conipound. 

T~aicsfere~tcetz?cilzbeis of S O ~ ~ U . ? I Land potnsstuin 
eiz. I ? L L . T P ~  chlor~de so l~~ t ton :  R.F. SCHNEIDERand 
S. A. BRALEP. The transference nurnbers of 
sodium aiid potassium have been detelnlined ill 
solutions with a total concentrabion ~ a r y i n g  fro111 
0.1 to 1.6 N and with \arying salts ratios of 
from 3 KC1 and 1 S a C l  to  1 Kc1 and 3 NaC1. 
While the conductance of such solutions confo~ni  
'to calculated lalues on the basis of the isohydiic 
principle the ratios of the transference are %idely 
diffelent f lom the calcnlated. A t  a total  eonceii- 
t ~ a t i o n  of 0.2 N and a salt ratio of 3 Kc1 to  
1 NaC1 the transference number of the sodium 
becomes practicall,v zero, indicating tha t  the 
s o d i ~ ~ ~ nis not only transported a s  the cation but 
is also tied up in a complex anion to  such a n  
extent ;hat i t  Iiloves in both directions a t  the 
same rate. The data show that the theory of 
complete dissociation as ad~~oca tedby Ghosh can 
not possibly hold. 

CHARLESL. PARSOXS, 
Secretary 


