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t h e  known morphologic features of cell dif- 
ferentilation, it is  not  impossible t h a t  one and 
t h e  same molecule whether falling i n  the 
oa.begory of proanlagen nutritive o r  enzymatic 
mbstance might, regardless of the  oxidative o r  
reductive changes incident to its elaboration, 
e h m  t h e  same capacity of absorption of 
e n e q g  i n  %he rtwo-cell stage a s  i n  t h e  gastrula 
n o  neural-plate stages. A constant and  uni- 
form alteration of th i s  molecule might  be as-
sumed t o  lead to a correspondingly constant 
and  uniform embryological result. To the  
mind  of t h e  author, however, th i s  assumption 
appears less probable than the  hypothesis tha t  
certain protoplasmic substances maintain a 
constant structure, both physical and chemical, 
during the  early stages of ontogeny. It argues 
equally well fo r  bhe results produced whether 
we determine the nature of this aonstant con- 
tent to be nutritive o r  enzyme, since it is con-
ceivable tha t  ithe deprivation of t h e  enzymes 
of t h e  substances out of which the  morpholog- 
ical  structures of differentiation a re  formed 
would lead to the  same developmental rmlt 
a s  the  inhibitive effect of energy aoting upon 
the  ferments themselves. T h e  presence of re-
tardation effects is  well attested both by  this  
e n d  by t h e  earlier experiment and  might  well 
be accounited for  on these grounds. 

It is  significant tha t  i n  these specimens there 
is  a n  absence of evidence pointing towards the  
destruction either of protoplasmic o r  of nu-
clear material. A more severe degree of in- 
jury brought about by t h e  use of a greater 
m o u n t  of energy was evident through the  
presence of both protoplasmic and nuclear 
cIetrit$s. Furthermore, it must be pointed 6ut 
that  the  change brought about is not inoom- 
gatible with t h e  vitality of t h e  cells. There 
appears to have been suspended apparently t h e  
function of b u t  one physiological factor of cell 
development, tha t  of differentiation, unat-
tended by any  morphologic indication of de- 
@tac t ion .  The  precise na ture  and location of 
this  alteration, if morphologic, can n& a t  pres- 
e n t  be identified. 
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THE symposium on cellulose chemistry attracted 
considerable attention and it was voted to hold a 
second symposium at (the t h e  of the autumn me&- 
ing in Chicago. The purpose of these s p p o s i a  ip 
to determine whether the formation of a section of 
Cellulose Chemistry wibhin the society is feasible, 
some seventy-five members having expreseed them- 
selves in favor of such a projeot in discugsing the 
matter by correspondence. The question of specifi- 
cations for reagent chemicals and the standardiza- 
tion of laboratory apparatus and instruments 
brought out a number of valuable contributims, 
both from manufaoturers and consumers, indicating 
willingness on the part of all concerned to cooper- 
ate in bringing about the s'tandardization which i a  
recognized as necessary. The subjeclt of stimulat- 
iug research in pure and applied chemistry and 
devising an incentive to such research gave rise to 
a lengthy discussion in which the economic status 
of the chemist was bvought in. The present situa- 
tion with reference to professors and instructors 
was discussed at length, involving the conditions 
for research in the various institutions and what 
might be done toward improving circumstances. 
The result of Dr. Clomey'a investigation would 
seem to indicate that a t  present the chemist is be- 
ing as well paid for his services on the average as 
are the members of any of the ather professions 
and bhah ithose in responsible posibions in industry 
have shown a eml lark able advance in earning 
power during the Last few years. At the Septem- 
ber meeting a symposium on the conservation and 
utilinakion of fuel will be held in addition to the 
symposium on cellulose chemistry and general 
papers. 

Mechanism of the reactions of cellulose: JESSIE 
E. MINOR. The change upon the cellulose is the 
result of tbe selective adsonption of the ions of an 
electrolyte by means of the residual valence whieh 
certain atoms or groups of atoms upon the sur-
face of khe colloid are capable of exerting. The 
subsequent swelling of a colloid in the presence of 
acids and (bases is due t o  rthe absorption of water 
by the colloid as a result of a dialyzing or a re-
pulsive force associated with the presence of the 
electrolyte ion. The hydration of cellulose is due 
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to the swelling of the colloidal c e l o s e  which hm 
received an electrolyitic charge Prom the hydroxyl 
ions in the water in which it L immewed. The 
hydrolysis is lthe direct result of *he presence of 
the electroly~te ions whose primary effect had been 
hydrakion. 14he formation of oxycellulose is prob- 
ably preceded by the hydaolysis of the cellulose 
wherdby the CO group is rendered m\ore attackruble 
for tthe oxygen. The solution by zinc chloride is 
due to the peptieation of the cellulose by the ad- 
sorbed ions with the formahion of a vimous emul- 
sion. The union between cellulo~~e and dye le due 
primarily to adsorption. 4, 

The determination of cellulose in woods: S. A. 
MAHOOD.A unifiorm size of particle appears to be 
essential if comparable results are to  be obltained 
in the determination of cellulose in woods. Ma-
teriab which passes an 80-mesh standard sieve but 
is rdained on a 100-mesh sieve has been found [to 
be anosit sati6factory from the standpoint of both 
yield an4 manipulation, Material obtained by a 
single mechanical process of disintegration may 
give a sample on sifting which is not representa-
tive. To avoid this a combination of two processes, 
sawing and grinding, has been used. The appa- 
ratus recommended by Sieber and Walter for use 
in chlorination appears to  give a lower yield of 
cellulose than the original Cnoss and Bevan method 
probably because of the temperahure at  which 
chlorination bakes place. 

Nitroceblulose from wood pulp: R. G. WOOD-
BRIDGE, JR. Due t-o shontage of cotton, Ge~many 
was obliged early in the world war to use m o d  
cellulose in place of cokton for making smokelegs 
powder. Up to about July, 1918, i t  was not antic- 
ipated rthat ,any wo'od cellulose mould be required in 
rthe U. 8, in spite of the enormous production of 
smokeless powder proposed for the 'balance of 1918 
and for the year 1919. nowever, the shortage in 
the cotton crop, due to the drought in the summer 
of 1918, would have made it necessary to have 
supplemented lthe short-fibered cotton 'by wood 
pulp had the war comtinued. This emergency bad 
been foreseen and experiments had been in prog-
ress f'or several years on the queistion of nitrating 
wood cellulose for smokeless powder manufacture. 
These experiments showed that a mixture of cottron 
and wood pulp containing up to 50 per cent. of the 
Ia!tter could be nitrated, purified and made into 
smokele~s powder without any important change in 
equipment, with no serious loss in produotion, and 
with no ohange in the quality of the ~m~okeless 
powder. 

Notes on the mamnufacture of .nitrocellulose :5. 0. 
SMALL and C.A. HIGGIN. I n  selecting .a cellulose 
bo (be used for nitrating, arttention &wld be given 
to both its eihemioal and phydeal properties. The 
biological character of ,the crude fiber and ita 
purification are the chief factors influencing the 
chemical properties of a mllulose, wihile the physi-
cal paoperties comprise cleanliness, color and type 
of fiber. From the chemical analysis of a cellulose 
much miay be learned concerning previous Itreat-
ments and its subsequent behalor when nitrated. 
The most important tesbs are (1) solubility in 
sodium or potassium hydroxide, (2) furfural con- 
tent, ( 3 )  ether-extracbive matter. Nitrocellulose 
for explosives must pass rigid stability teste. 
Punijicakion treatments of long duration are o h  
neoessary. Since the cotton fiber is hollow, pulp- 
ing is necessary to  remove the lmt traces of mid, 
while alcohol dehydration improves stability by 
the solution of the lower nitraked, unstable typeg. 
I n  the non-explosive arts the most eommon effects 
of instability are the formation of a brittle film, 
disooloraition of dyes and corrosion in metal lac- 
quers. By the use of alkaline trea;tments following 
an acid hydrolysis, better stability may be ob-
tained without innplring the appeamnce of the 
nitrocdlulose solution. 

Gertaim wpects of the chemistry of cellulose 
acetate from the colloidal viewpoint: G. J. Es-
SELEN. Considering cellulose as a colloidal aggre- 
gate, certain of the changes involved in khe prepa- 
nation and use of cellulose acetate are considered 
from the colloidal viewpoint. With these consid- 
erations as a basis, a theory is offered to explain 
a number of previously unconnected facts regard- 
ing bhe solubility of cellulos6 acetate. 

Projects of the preliminwy committee on Ameri-
can cotton research: H. E.HOVE. 

I s  at advisable t o  form a section of cellulose 
chemistry? JASPERE.CRANE. 


' The  determination of cellulose in woods: L. I?. 

HAWLEY. A uniform size of particle appears to 
be essential if comparable results are to  be ob- 
tained in the determixmtion of cellulose in wood& 
Material which pmses an 80-mesh standard sieve 
but is retained on a 100-mesh sieve hm been found 
to be most satisfactory from the standpoint of 
both yield and manhpulation. Material obtained 
by a single mechanical proce8s of disimtegration 
may give a ample  on sifting whicrh is not repre-
sentative. To avoid this a combination of two 
processes, sawing and grinding, has been used. 
The apparatus recommended by Sieber and Walter 
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for use in chlorination appears to give a lower 
yield of cellulose than the original C m s  and 
Bevan method prabably ibecause of the tempera-
ture at which chlorination takes place. 

Cellulose phthalqte; i ts preparatwn and proper- 
ties: H. A. LEVEY. 

The effect of impurities on the metallurgy of 
tungsten: CLARENCEW. BOTKA.A study was made 
of the effect of such oxides as those of iron, co. 
balt, oalcium, .sodium, aluminum, magnesium, 
thorium and ,the rare earths on the densilty of ig-
nited tune ten  oxide sand of $he tungsten metal 
powder resulting from its reduction in hydrogen. 
Further observation was made of the effect of 
these impurities u p n  the grain size of sintered 
tungsten ingots. I n  general i t  may be said that 
iron and h a l t  render the metal exceedingly hard 
and diacult to work, and produce an exaggerated 
grain growth. Such impurities as the oxides of 
calciu,m, aluminum, magnesium, &., tend to block 
grain growth during sintering and in some in-
stances make it  necessary to prolong this opera-
tion. 

The separation and examination of the isomers 
of sylene: W.  D. TURNEB and K. K. KERSKNER. 
Samples of xylene, obtained through the kindness 
of the Laclede Gas Light Co. were submitted to a 
aeries of fractional sulphonations and crystalliza- 
tions of various sulphonic ealts, according to a 
soheme suggested by the research deparltment of 
the Easltman Kodak Co. The processes were first 
carried out in glassware after whieh the resulting 
modifications were tried in m a l l  size industrial 
apparatus. The process as applied consisted essen- 
tially of four successive sulphonations, the oil re- 
maining unaffected holding the para-xylene. This 
was sulphonated with fuming sulphuric acid and 
converted to bhe barium salt for recrystallization 
after which i t  yielded pure paraxylene by hydro- 
lysis. The ortho- and meta-sukphonic acids were 
converted to  the sodium ~ a l t s  which were separated 
by fractional cryskallimtion. Subsequent hydl'o- 
Iysis yielded pure ortho- and meta-xylenes. 

The preparatwn of furfural from oorn cobs: H .  
L. DUNLAPand V. K. FISCRLOWITZ.Varying con- 
centmitione of sulfuric acid, from 5.8 normal to 1 
nomal, were used to tresit the material in a thirty- 
five gallon enameled steam jacketed kettle. Three 
normd sulfuric acid was found Ito be be&. Con-
centrations beyond this decomposes some of the 
furfural thus cutking down the yield. When rapid 
steam distillation was used, the time for refluxing 
is about two hours. The more rapid the steam 
distillation the better, a s  the furfuml will be car-
ried over in larger quantities for the distillate 
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collected. I f  the distillation is too long drawn 
out, poorer yiel& will result w i n g  to decompo-
sition. The liquid in trhe kettle must not be al- 
lowed to soncentrake too rapidly in the beginning 
of the distillation. Sulfuric acid does not serve as 
well as hydrochloric acid for the condensation of 
the pentoses, but it  permits of the use of eon-
densers other than of glass. Benzene can be used 
rn a solveut in place of the more expewive and 
more highly volatile ether. 

The oarboniaation of Missouri cannel coals: R. 
L. DUNLAPand KE;. Five different K. KERSCHNER. 
cannel coals were subjected to destructive distilla- 
tion in a gas-fired horizontal retort and the re-
sults compared with a bituminous coal coked under 
the same conditions. Both the oils and gaseg col- 
lected a t  different stages of the cavbonization were 
examined. Different cannel coals show a wide 
variation in $he yield of distillation products. The 
decomposition temperature for cannel coals is 
much lower than that of ibitumimus coals. The 
oils from cannel coals have a low specific gravity 
and consist chiefly of p a r a m  hydrocarbons. Theae 
oils resemble the oils obtained by low-temperature 
cal'bonizjrution of bikuminous coals. Cannel coals 
yield a larger quantity of gas than bituminoue 
coals and this gas has a high calorific and illumi- 
nating value. Again, this is what is found in the 
coking bituminous wals ah a low temperature. 
With the removal of the sulfur aompounds, cannel 
coal gas would be a valuable illuminating gas. 
Cannel coals yield little ammonia due to the low 
tempertuture of carbonization. Only two of the 
coals examined gave a coke of any commercial 
value. Again, these coals would not be a source 
for benzene and toluene unless coked at  a higher 
tempertuture than used in these tests. 

( T o  be continued) 
CHARLESL. PARSONS, 
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