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UNITED STATES PATENT OFFICE. 
ERNEST F. LLOYD, OF DETROIT, MICHIGAN. 
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1,132,594. specification of Letters Patent. Patented Mar. 23, 1915. 

Application filed April 21, 1913. Serial No. 762,534. 

To all whom it may concern: 
Beit known that I, ERNEST. F. LLOYD, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayne. 

5 and State of Michigan, have invented cer 
tain new and useful inprovements in Ap 
paratus for Recovering Sulfur and Am 
monia from Gas, of which the following is a 
specification, reference being had therein to 

10 the accompanying drawings. 
This invention relates to an apparatus for 

washing and cooling gas, and at the same 
time eliminating and recovering the Stilfur 
and ammonia therefrom. 

15 . The invention consists in the matter's here 
inafter set forth and more particularly 
pointed out in the appended claims. 
The drawing is a view, largely diagram 

matic, of an apparatus that embodies fea 
20 tures of the invention. s 

As herein indicated, a wash cooler l of 
any preferred type, or similar means for 
taking down the tal's and reducing the gas 
to a proper temperature for Scrubbing, has 

25 a gas inlet pipe 2 and a gas outlet pipe 3 
whereby the washed and cooled gas is led 
into a scrubber 4. s The wash cooler is of 
any type wherein the gas comes into contact 
with a washing and cooling liquor. The 

30 scrubber is of any suitable construction; it 
may be a rotary scrubber or other such simi 
lar apparatus for removing ammonia from 
gas by Washing with fresh water. 
The gas is introduced from the outlet pipe 

35 3 of the coolei to the portion or chamber 6 
of the scrubber wherein the liquor has at 
tained a temperature which is substantially 
that of the gas, and is also, for purposes of 
this particular process, preferably the same 

40 as that of the liquor in the outlet chamber 
6 of the wash cooler. The scrubber has a 
resh water supply pipe indicated at 7 and 
an overflow pipe 8 from which the excess 

- liquor flows to the crude liquor or “works 
45 tank or cistern. A pipe 9 leads from the 

wash cooler to the compartment 6 of the 
scrubber 4. Another pipe 11 from this dom 
partment is connected to a pump 10 where 
by the liquor is forced into a heat recoverer 

50 12. A discharge pipe 14 from the heatre 
coverer opens into the upper portion or 
chamber of a still 15. At the point of rinaxi 
mum efficiency, which in this type of suppa 
ratus apparently is near the lower portion of 

55 the second section or chamber of the still, 
the liquor introduced through the pipe 14 is 

tapped of through a pipe 16. This pipe 
discharges into the cois 13 of the heat re 
covery device, and from thence passes , through a temperature regulator 17 and a 
return pipe 18 to a chamber of the scrubber 
4 adjacent the chamber 6. The regulator is 
merely introduced to insure the reduction 
of the liquor to a temperature closely ap 
proximating that of the scrubber. Steam 
is forced into the still, as from a pipe 20, so 
as to rise through the sections thereof, and 
meet the incoming stream of liquor with its 
ammonia contents. As a matter of economi 
cal Operation, the steam may be supplied 
from the exhaust of pumps 21 that form a 
part of the Wash cooler I. An outlet pipe 
32 from the top of the still conducts the va. 
portherefrom. In the wash cooler refrig 
erating coils 23 are used and these may be 
connected through the regulator 17 and pipe 
24 with cooling coils 28 in the base of the 
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ammonia still. The liquor from the base of 
the still or condensing compartment therein 
is returned through a pipe 26 into the wash 
cooler 1 at a point where the liquor in the 
lattel' is at the highest temperature. A ther 
mostatic valve 27 may be used for regulat 
ing the flow through the pipe 24 if desired. 
In operation, the liquor from the wash 

cooler and the Water from the intensive 
Scrubber which is impregnated with sulfur 
and ammonia in combination, is forced into 
the top of the still where it meets the ascend 
ing current of steam. Apparently in the 
presence of the steam and above a certain 
temperature, the descending liquor is freed 
of the bulk of the sulfur content, while still 
retaining a considerable proportion of the 
ammonia. The sulfur is either volatilized 
in a free state or else forms a gaseous com 
bination with other elements in the still so 
that it is free to be discharged therefrom. 
This is the point at which the pipe to the heat recovery apparatus is tapped into the 
still. Consequently, the sulfur escapes with 
the steam through the still outlet pipe while 
the retained ammonia passes out into the heat recoverer in the washing liquor, and is 
returned for further use in the apparatus. 
The washing liquor from the still is re 
turned to the wash cooler. There is suff 
cient fresh water added continually to the 
scrubber to prevent surcharging of the 
liquor with ammonia. The overflow or excess 
liquor from the scrubber discharges into the 
work tank or cistern. As a result the ordi 
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nary apparatus for gas imanufacture is 'en 
dered available for removing both the sulfur 
and the ammonia, and allowing Substan 
tially complete 'ecovery of both. 

Obviously, changes in details of the con 
struction of the apparatus to meet the re 
quirements of particular plants and condi 
tions of service may be made without de 
parting from the spirit of the invention, and 
do not care to limit myself to any pal'. 

ticular form oil arrangement of pal'ts. 
What claim is:- 
1. Apparatus for recovering sulfur from 

coal gas during the manufactuie thereof, 
comprising a wash cooler, a gas Scrubbel' 
in series there with, means introducing 
liquor from the wash cooler to the scrubber', 
a still supplied with a current of steam, 
means for forcing combined liquo's of the 
cooler and scrubbel from the latter into the 
still into contact with any steam passing 
therethrough, and lineans for tapping of 
liquor in the still at a point where it is sub 
stantially free from sulful' and returning it 
to the scrubbel'. 

2. Apparatus for recovering sulfur from . 
coal gas during the manufacture thereof, 
comprising a wash cooler, a gas Scrubber in 
series there with, means inti'oducing liquor 
from the Wash cooler to the scrubber, a still 
supplied with a current of steam, means for 
forcing the combined liquors of the cooler 
and scrubber from the latter into the still 
into contact with any steam passing there 
through, means for tapping of liquor in 
the still at a point where it is substantially 
free from sulfur and returning it to the 
scrubber, means foi' circulating a cooling 
medium through the wash cooler, and means 
for utilizing the cooling medium expelled 
from the wash cooler for 'educing the tem 
perature of the iqliol's discharged from the 
still and reducing the temperature of the 
sulfur free liquor taped from the still and 
returned to the scrubber'. 

3. Apparati is foi l'enoving Sulfur and 
ammonia from coal gas during the process 
of nanufacture the 'eof comprising a wash 
cooler, a gas scribber in series there with, a 
still supplied with a cul'rent of steam, 
means for forcing crude liquor from the 
wash cooler and scrubber to pass through 
the still, means for tapping liquor from the 
still at a point where it is fi'ee from sulfur 
and retlii'ning it to the gas scrubber', a heat 
recovery device for equalizing the tempera 
tures between the ingoing and outgoing col 
umns of crude liquor passing thi'ough the 
still, means for regulating the temperature 
of the sulfur free liquor discharged from 

i.,132,594. 

the heat recovery mechanism, and means for s 

passing a cooling medium used in the was: 
cooler and heat regulating means through 
the still. 

4. Apparatus for removing impurities 
from gas, comprising means for Washing 
and cooling the gas With liquor, means for 
removing ammonia by scrubbing With fresh 
water, and means for freeing ammoniacal 
liquor from sulfur and returning it for use 
in said Scrubbing means. 

5. Apparatus for removing impurities 
from gas, comprising means for Washing 
and cooling the gas with liquor, means to: 
scrubbing the gas with fresh water, nea is 
for withdrawing a portion of the lit loi 
produced by the scrubbing means and sub 
stantially eliminating the Sulfur therefroii), 
ind means for returning the sulful' fi'ee 
liquor to the washing and cooling and Scrub 
bing ineans. 

6. Apparatus for removing impurities 
from gas comprising means for Washing 
and cooling gas with liquor, means for 
scrubbing the gas with fresh water, ineans 
for withdrawing a portion of the liquor 
produced by the scrubbing means, and Sub 
stantially distilling the sulfur therefron), 
means for cooling a portion of the sulful' 
free liquor to substantially the temperattl!'e 
at withdrawal and returning it to the Scrub 
bing means and means discharging the re 
mainder to the washing and cooling means. 

7. In combination apparatuls for renov 
ing impurities from gas, comprising a Wash 
cooler, a scrubber, a still for bringing 
liquor into contact with steam, a heatre 
coverer fol' returning to the still heat with 
drawn therefroin, a temperatui'e regulato' 
for controlling the temperature of a portion 
of liquor withdrawn from the still, means 
for withdrawing liquor from the Sciubber, 
passing it through the heat recovel'er and 
discharging it into the still, means fol'. Sas 

withdrawing a polition of the liquor fron) 
the still and discharging it into a deter'- 
mined point in the scrubber after passing it 
through the heat recoverer and temperature 
regulator, means for discharging the re 
mainder of the liquor from the still into the 
wash cooler after partially cooling the Saille, 
means for supplying the still with Stea ill 
and means for discharging evolved vapor's 
from the still. 

In testimony whereof I afiX my signature 
in presence of two witnesses. 

ERNEST F. LLOYD. 
Witnesses: - - 

ANNA v. DoRI, 
C. R. STICJ:NEY. 
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