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from 10-20 cc. of absolute ethanol gave 1.6 g. melting 
91-92'; 70% of the theoretical yield. No depression 
was observed in a mixed m. p. with the product obtained 
before. 

Despite the presence of a tertiary chlorine atom in the 
1,l-di- (pchloropheny1)- 1,2,2,2-tetrachloroethane, it does 
not react with 5% alcoholic silver nitrate at room tempera- 
ture and only slightly with water on rduxing for fifteen 
minutes. With 5y0 sodium hydroxide at reflux for fifteen 
minutes appreciable hydrolysis occurs. It is readily de- 
chlorinated by heating a mixture of 1.0 g. (0.0026 mole), 15 
cc. of absolute ethanol, and 1.0 g. of zinc powder at reflux 
for eight hours. The hot solution was filtered, the zinc 
washed with hot alcohol, the filtrate poured into 75 cc. of 
water, and the resulting solid removed by filtration and 
crystallized from 8-10 cc. of absolute ethanol. The yield 
of 1,l-di- (~-chlorophenyl)-2,2-dichloroethylene was 0.6 g., 
66% of the theoretical, melting 86-87' and showing no 
depression in a mixed m. p. with the samc product prepared 
before. 
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DL(pchlorophenyl)-acetic Acid 
This compound was prepared by saponification of 1,l-di- 

(p-chlorophenyl)-2,2-dkhloroethylene in an analogous man- 
ner to the preparation of diphenylacetic acid.*.* A mixture 
of 1.0 g. of l,l-di-(p-chlorophenyI)-2,2-dichloroethylene,~ 
3 g. of potassium hydroxide, and 20 cc. of 95% alcohol was 
heated in a sealed Carius tube at 150-160° for twenty hours. 
The product was poured into 100 cc. of water, about 0.1 g. 
of Norit was added, and the mixture boiled for a few min- 
utes. After filtering the acid was precipitated by acidify- 
ing the filtrate with 10% sulfuric acid and collected by 
suction atration. The crude acid weighed 0.6 g., melting 
161-164'; one crystallization from absolute ethanol gave 
0.5 g. melting 163-164'; 57% of the theoretical yield. 

Anal. Calcd. for CI,H&I~OS: C1, 26.22; neut. eq., 
281.1. Found: C1, 25.09; neut. eq., 281.4. 

(1) Fritzsch and Feldmann, Ann.. 806, 79 (1891)). 
(2) Sheibley and Prutton. THIS JOURNAL, 6B, 840 (1940). 
(3) Grummitt, Buck and Jenkins, THIS JOURNAL, 87, 155 (1945). 

SHERWIN-WILLIAMS LAEORATORY OLIVER GRUMMITT 
WESTERN RESERVE UNIVERSITY ALLEN BUCK 
CLEVELAND, OHIO JAMES STEARNS 

RECEIVED NOVEMBER 15, 1944 

COMMUNICATIONS T O  T H E  EDITOR 

REMOVAL OF GAS NUCLEI FROM LIQUIDS AND 
SURFACES' 

Sir: 
During a study of bubble formation in blood of 

animals subjected to simulated high altitudes in a 
low pressure chamber, i t  became necessary to 
develop methods that prevent the bubbling of 
liquids supersaturated with gas. If water a t  rest 
in a clean glass vessel is exhausted with an air 
pump, bubbles usually appear due to the growth 
of gas nuclei, i. e., small gas masses adhering to 
walls of the container or particles in the water. 

Experiments indicate that there is a population 
of gas nuclei in every liquid and container (unless 
special precautions have bee@ taken to remove 
them) of such a character that a certain group will 
become unstable and grow into bubbles for each 
successive increase in 0, where A€' = dissalved 
gas tension minus total hydrostatic pressure. 
The conditions for stability and growth of gas 
nuclei have been described in a previous paper.2 

The conventional method of removing gas 
nuclei is prolonged boiling or evacuation, proce- 
dures which have the disadvantage of removing 
dissolved gas in addition to the gas nuclei. Two 
new methods, which do not change the gas con- 
centration, proved satisfactory. 

(1) The work described in this note was done under a contract 
recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and Princeton Uni- 
versity. 

(2) E. N. Harvey, D. K. Barnes, W. D. McElroy, A. H. Whiteley, 
V. C. Pease and K W Cooper. J Ceii. and Camp. Physiol . ,  94. 1 
(1944) 

One method, strong centrifuging of liquid and 
container, will remove all gas nuclei which grow 
to bubbles at  the vapor pressure of water at  2 2 O ,  
i. e., at a AP of 740 mm. Such nuclei are desig- 
nated gas macronuclei. However, when the tube 
of centrifuged water, resting a t  the vapor pressure 
without forming bubbles, is given a light tap or 
blow, or is placed in a high frequency sound field, 
bubbles appear, due to the growth of gas micro- 
nuclei that have not been removed by the centri- 
fuge treatment. The tap or blow and the super- 
sonic waves increase A€' above 740 mm. as a re- 
sult of the negative pressure component of the 
pulse or sound waves. 

The second method, subjecting water and glass 
container to high hydrostatic pressures (1000 
atmospheres), removes gas micronuclei by forcing 
them into solution. Water so treated has re- 
markable properties. It can be heated above 
200' without bursting into vapor. When intense 
high frequency sound waves are passed through, 
no cavitation occurs and no bubbles arise. Fi- 
nally, if exhausted to the vapor pressure of water, 
moderake knocks have no effect and only a very 
severe blow will cause bubbles to form. 

The severe blow is believed to develop a sufii- 
ciently negative pressure locally to tear cavities in 
water free of gas nuclei. A similar procedure, 
which presumably also develops large local nega- 
tive pressures, is to scratch the glass wall in con- 
tact with the prepressurized water at its vapor 
pressure, when copious bubbles form. Electro- 
lytic gas hiibhles will also appear at electrodes 


