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A SIMPLE METHOD OF EXTRACTING GASES 
DISSOLVED IN WATER, SEWAGE EFFLUENTS, &0. 

MAJOR W. W. O. BEVERIDGE, D.S.O. 
Royal Army Medical Oorp8. 

THE following is a description of a simple process which we 
have found to be accurate and efficient for extracting the gases 
diRsolved in water and sewage effluents. It is especially useful in 
estimating the amount of oxyge~, carbon dioxide, methane, &c., 
present in sewage effluents, a determination of considerable 
importance. 

An Erlenmeyer flask (A), holding from 150 to 300 cc., according 
to the amount of gases dissolved, is fitted with an india-rubber 
cork having two holes, through one of which passes the tube of 
a small stopcock CB), and through the other a capillary tube (C) 
having a bore of about 5 mm. and bent at right angles. The ends 
of both tubes' must be flush with the bottom of the cork. The 
flask with the cork and tubes inserted is carefully weighed. The 
fluid to be examined is then cautiously syphoned into the flask, 
which must be filled to the brim, taking care that the lower end 
of the syphon reaches to the bottom of the flask, so that no 
admixture of air takes place, which otherwise would necessarily 
vitiate the results. The cork with the stopcock open is carefully 
inserted so that no bubbles of air are allowed to enter and is 
then pressed home; this causes the fluid to completely fill both 
the tube of the stopcock and the capillary tube C. The stopcock 
is then closed and also the end of the capillary tube by means 
of a piece of india-rubber tubing and an ordinary clamp, so that 
on relaxing the pressure on the cork no air can enter flask A, 
and the tubes remain filled with the fluid. 

The stopcock is inserted as a precautionary measure to blow 
off steam from the flask, when the gases have all passed over into 
the bulb F and the connection at D is closed. Its tube should 
be as short as possible and of capillary bore, and as some gas 
collects in the bore, this amount previously ascertained should be 
added to the total amount extracted; but where very accurate 
results are not required it may be disregarded, as the quantity is 
very trifling. 

The flask is again weighed, at the same temperature as when 
empty, to obtain the exact amount of the fluid taken. The 
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bulb F, capable of holding 150 c.c., has a capillary tube (E) leading 
from the upper part, bent at right angles, and a tqbe of wider 
bore at the lower part. The whole rests in a perforated funnel (J) 
and is surrounded by water contained in a copper water-bath (H) 
fitted with a continuous. flow regulator (K), as shown in the figure. 

o 

GAS EXTRAOTION ApPARATUS. 

The lower tube of the bulb F passes through a rubber cork (N) at 
the apex of the funnel J and is connected toa mercury reservoir (G) 
by means of a length of pressure tubing. The mercury reservoir 
can be raised and lowered at will by means of a wire passing over 
pulleys on the supporting standL. A shield of metal (M) is fixed 
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at right angles to the bottom of the bath, to~protect the. lower 
tube of the bulb from the flame of a bunsen burner. The bulb F 
and the capillary tube E are completely filled with imercury by 
raising the reservoir G. Connection is then made with the capil
lary tube from the flask A by squeezing the air out of the india
rubber tubing with the fingers and rapidly connecting with the 
tube E of the bulb, now filled with mercury; in this way no aIr 
can enter. The clamp at D is now - opened [and the mercury 

. reservoir lowered so that the fluid in the flask can be boiled under 
reduced pressure. Heat is best applied to the flask A by means 
of a rose-burner and the contents allowed to boil Igently for about 
thirty minutes, when all the gases dissolved will ihave passed over 
into the bulb F. A certain amount of steam also passes over and 
is condensed in the bulb ~-, by means of a cont.inuous flow of cold 
water. This condensed water will be saturated with the gases, so 
that we have then in the bulb ga,s plus gas dissolved in a certain 
quantity of water. When all the gas has passed over the clamp 
at D is closed, the stopcock B opened and the flask disconnected. 

It now remains to collect the total amount of gas from the 
bulb F for measuring prior to analysis. A nitrometer, or, better 
still, a J app's gasvolumeter is filled with mercury and connected by 
means of the rubber tube at D with the bulb F, taking the same 
precautions to avoid any entrance of air. Where a quantity of gas 
amounting to 100 cc. or over is obtained, it is more convenient to 
pass it directly into an Orsat's gas analysis apparatus. The 
reservoir G is now lowered and the water in the water-bath heated by 
means of the Bunsen burner placed beneath. Owing to the reduced 
pressure, the gas dissolved in the water in. the bulb readily passes 
off and the whole amount of gas can then be passed into the 
nitrometer by opening the clamp at D, raising the mercury 
reservoir G, and lowering that of the nitrometer or other apparatus 
used. The volume of gas collected is now measured, after the 
usual necessary correction for temperature and pressure, and 
calculated for the amount of fluid taken. It is then ready for 
the separate, analysis of [its constituents. 

I have obtained by this method results concordant with those 
of the Letts and Blake process for the estimation of dissolved 
oxygen in sewage effluents. The whole process of extraction 
occupies usually about an hour and permi ts of a complete analysis 
of all gases dissolved in sewage effluents or other liquids. 
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