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To all whom it may concern. 
Be it known that IJAN ADOLF ROELOF 

SEN, a subject of the King of Great Britain, 
residing at Southcote, Cambridge Road, 
Middlesbrough, in the county of York, 
England, have invented certain new and use ful Improvements in Methods of Recovering 
Ammonia from Coal-Gases and the Like, of 
which the following is a specification, 
One of the objects of this invention is to 

recover ammonia from gases as a Salt, pref 
erably sulfate, by means of a smaller and 
more economical installation than in the 
prior processes previously known, and with 
out the troublesome reheating of the gases 
of carbonization which, if these gases are 
subsequently treated for the extraction of 
benzol require to be cooled afterward; fur 
ther, to prevent the contamination of the 
marketable ammonium salt by tar and the 
like, and the contamination of the gases of 
carbonization, from which the tar and an 
nonia have been separated, by obnoxious 
gases inapplicable for illuminating or power. 
purposes, and lower their calorific value un 
less purified by expensive processes. 
A further object is to greatly reduce the 

amount of obnoxious effluent produced, and 
finally, to effect economies by using hot air, 
hot products of combustion, or other hot 
neutral gases, which do not permanently 
combine with ammonia, in place of steam, in 
the operation of the ammonia still, and to 
maintain the concentration of the acid solu 
tion of the ammonium salts by Superheating 
the vapors obtained from the ammonia still 
before they enter the acid solution 
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My invention will be understood from the 
following description, and its scope will be 
particularly pointed out in the claims. 
For the purpose of illustrating one ar 

rangement of gas pipes, apparatus and con 
nections by which my invention may be car 
ried out, reference may be had to the accom panying drawing. 
The gases of carbonization, corning from 

coke ovens, retorts or the like, are com 
pletely cooled in the coolers 1 and 2, thereby 
condensing the tarily vapors and also the 
aqueous vapor containing most of the am 
moniacal and other fixed salts, as well as 
some free ammonia; these oily and aqueous 
condensates are collected and separated by 

Specification of Letters Patent, Patented Sept. 13, 1910. 
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gravity in tank 3. The gases of carboniza 
tion, after hig thus been cooled, pass 
through a gas-blower 4 and a Pélouze tar 
extractor 5, which separates the residual 
tarry vapor, and without being reheated, 
are conducted through pipe 6 into a lead 
lined saturator 7. 
The condensed ammonical liquor from 

tank 3 is delivered, by means of pump 8, 
through pipe 9 into ammonia still 10, an 
alkali, such as lime, being also introduced, 
and into which still, the blower 11 forces, 
through pipe 12 and Superheater 15, a cur 
Tent of hot air, hot products of combustion, 
or any other hot neutral gases which do not 
permanently combine with ammonia. The 
ammonia, thus liberated passes through pipe 
13 and superheater 15 into saturator 7. 
The saturator 7 is divided into two com 

partments by means of the diaphragm 16, 
which dips into the acid solution of am 
monium salts contained in the Saturator 7. 
The gases of carbonization enter into one of 
these compartments through the perforated 
end of pipe 6, pass up through the acid solu 
tion, and leave the saturator, after having 
thus been freed from residual ammonia, by 
means of pipe. 17. The vapors from the 
ammonia still 10, enter the other compart 
ment of the Saturator 7, through the per 
forated end of pipe 13. The contained am 
monia is thereby absorbed, while the aqueous 
vapor and noxious gases which may contain 
hydrogen sulfid and other gaseous sulfur 
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compounds, hydrocyanic acid, carbonic acid 
and traces of hydrochloric acid, pass out of 
the Saturator through pipe 18; the effect of 
the superheating of the vapors coming from 
the ammonia still 10 being to prevent con 
densation of water in the saturator , and 
thereby a lowering of the concentration of 
the acid solution which would prevent the 
ammonium salt from separating in 
State. 
The ammonium - salt, 

monium sulfate, is removed from the satia 
rator 7 by means of the ejector 19. 
The saturator construction disclosed here 

the solid 
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in forms the subject-matter of my copend 
ing application, Serial No. 556,401. 

I claim :- 
1. The method of recovering ammonium 

salts from gases of carbonization, which comprises cooling the gases to separate there 
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from the tarry matters aid condensing the 
aqueous vapor containing most of the com: 
bined ammoniacal products, and a portion 
of the free ammonia, distilling said al 
moniacal condensate, simultaneously intro 
ducing said gases and the vapors of distill 
lation independently into a single acid solu 
tion of ammonium salts, and separately lead 
ing off the gases of carbonization and the 
noxious gaseous components of the vapors 
of distillation emerging from said solution. 

2. The method of recovering ammonium 
salts from gases of carbonization, which coin s prises cooling the gases to separate therefrom 
the tarry matters and condensing the aqueous 
vapor containing most of the fixed am 
moniacal compounds and a polition of the 
volatile ammoniacal compounds, introducing 
hot neutral gases which do not permanently 
combine with ammonia, into a mixture of 
the ammoniacal condensate obtained in the 
cooling of the gases, with all alkali, for the 
purpose of liberating the almonia, there 
from, and conducting the resulting aim 
moniacal gas mixture to a saturation bat. 

3. The method of recovering ammonium 
salts from gases of carbonization, which com 
prises cooling the gases to separate there 
from an ammoniacal condensate comprising 
the tary mattel's and condensing the aqueous 
vapor containing most of the fixed am 

b69,907 
moniacal compounds and a portion of the 
volatile ammoniacal compounds, introducing 
hot neutral gases which do not permanently 
conbine with annonia, into a mixture of : 
said annoniacal condensate with an alkali, 
for the purpose of liberating the annonia. 
therefrom, simultaneously introducing said 
gases and the vapors distillation inde 
pendently into a single acid solution of aim 
monium salts, and separately leading off 
the gases of carbonization and the noxious 
gaseous components of the vapors of dis 
tilation emerging froin Said solution. 

4. The method of recovering aminonium 
Salts from gases which comprises the super 
heating of the vapors obtained from the dis 
tillation of ammoniacal condensate by in 
direct application of heat from hot neutral 
gases, and conducting the superheated vapors 
thus formed into an acid solution of arm 
nonium salts for the purpose of preventing 
condensation of said vapors aid maintaining 
the concentration of said acid solution so 
that Solid ammonium salts will separate : 
therefroin. 

In testimony whereof affix my signature 
in presence of two witnesses. 

AN AI.)0, ROE OFSEN. 
Witnesses: 

Epw. G. REYNo IDs, 
EUGENE. C. BRow N. 
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