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1. 
This invention relates to gas diffusion for re 

arranging the composition of fuel gases. More 
particularly the invention relates to the revision 
of the composition of coke oven gas by diffusion 
When using producer gas as a sweep gas and 5 is flowing. The Sweep gas is used to control the 
thereby revising both the coke oven gas and the pressure distribution of the two gases on oppo 
producer gas. Site sides of the boundary. The Sweep gas has 
The carbonization of coal in byproduct coke a flow through the boundary into the feed gas 

Ovens produces a comparatively uniform quality and also acts to Sweep from the face of the bound 
of gas which, when the aromatic hydrocarbons 10 ary the hydrogen and other gases that have 
are removed, has a heating value of 530 to 580 penetrated through the boundary from the feed 
B. t. u. and a comparatively low specific gravity. gas Side by diffusion. 
This gas is being widely used in cities for heat- The “pressure distribution' of the feed and 
ing purposes. The construction of a coke oven Sweep gases on opposite sides of a boundary in 
battery requires that all of the ovens be operated 5 volves several factors: 
Simultaneously so that the total or average out- First, the size of the pores which determine 
put of gas is quite uniform and cannot be con- the porosity of the boundary or diaphragm. For 
veniently and economically varied to follow the the revising of fuel gas, the boundary should have 
daily or seasonal demand cycle. a pore size which is many times larger than the 
To take care of this variation in gas demand, 20 mean free path of the gas mclecules. This mean 

it is customary to supplement the coke oven bat- free path of the molecules is the average dis 
tery with water gas generators and then to mix tance which a molecule travels before colliding 
the Water gas With the coke oven gas to meet with another or an adjacent molecule. Depend 
the demand. Some mixes of coke oven gas and ing upon the length and the desired resistance to 
water gas are not satisfactory because the B. t. u. 25 flow of the gas through the pore, the width or 
values may vary considerably and the gravity of diameter of the pore may be from 1 to 10,000 
the gas will also vary quite widely. The gas times the mean free path of the molecule. 
burning appliances do not operate satisfactorily Second, the pressure of the gas streams at op 
with these variable types of gas so that it is in- posite sides of the boundary or the average pres 
portant to deliver a comparatively uniform qual- 30 sure differential across the pores of the boundary, 
ity of gas for city distribution. It has been found or across the boundary. 
that when the specific gravity of the domestic Third, the area of the boundary, which takes 
gas is quite uniform, then the appliances will into consideration the pressure differentials at 
properly burn such gas. the inlets or outlets of the bondary, or the aver 
The most desirable method of changing the 35 age pressure differential over the entire area of 

composition of coke oven gas is to vary the hydro- the boundary. When the feed and sweep gas 
gen content. When hydrogen is removed from streams flow concurrently or in the same direc 
the gas, the specific gravity and the B. t. u, value tion across the opposite faces of the boundary, 
are increased. Therefore coke oven gas may be the pressure differential at the entrance end is 
revised to obtain the desired heating value and 40 dependent on the pressure differential of the 
specific gravity more advantageously by diffusion two inlet gas streams, and there will be a gradual 
to rearrange the constituents particularly the decrease or increase of the pressure differential 
hydrogen content rather than attempting to ob- as the streams advance across the boundary area, 
tain the desired gas by blending two or more depending upon whether the pressure drop due 
different types of gases. 45 to flow resistance in the Sweep stream is more or 
The primary object of the present invention less than the pressure drop in the feed stream. 

is to provide a method of changing the compo- If the feed and sweep gas streams flow in coun 
sition of coke oven gas by selective separation tercurrent direction along the faces of the bound 
of the hydrogen therefrom. ary, then the pressure differential across the 
Another object of the invention is to provide 50 boundary at the entrance end of the Sweep gas 

a method of separating hydrogen from coke Owen is at its maximum because the resistance to flow 
gas by diffusion. In the diffusion method of hy- and the diffusion of the feed gas through the 
drogen separation from coke oven gas, the hy- boundary has altered and lowered the pressure 
drogen passes through a porous boundary as the of the feed gas while the pressure of the sweep 
gas flows in a continuous stream across One face 55 gas is at its maximum. Therefore, with coun 
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of the boundary. The diffusion is substantially 
aided if another gas commonly termed “a sweep 
gas' is moved across the face of the boundary 
opposite the face across which the coke oven gas 
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tercurrent flow the diffusion rate will be the high 
est at the entrance end of the sweep gas, and 
lowest at the entrance end of the feed gas. 

Fourth, the hydrodynamic flow of the Sweep 
gas through the pores of the boundary. This 
hydrodynamic flow is the free flow of Sweep gas 
through the boundary pores not due to diffusion 
but due to the pressure differential across the 
boundary. 

I have found that a low B. t. u. producer or 
blast furnace gas which has a radically different 
composition than the composition of coke oven 
gas is an excellent sweep gas for facilitating the 
separation or redistribution of hydrogen in coke 
oven gas. Producer and blast furnace gases 
have comparatively high specific gravities so 
that there is relatively small amount of diffusion 
of these gases through the boundary into the 
coke oven gas. On the other hand, the low 
specific gravity hydrogen readily passes through 
the boundary and is swept away from the 
boundary by the high specific gravity gas. If 
hydrogen is passed through the boundary from 
coke oven gas into producer or blast furnace gas, 
the addition of hydrogen to these gases is very 
advantageous in that it lowers the specific gravity 
of the gases and substantially increases the 
B. t. u. heat values. 
Accordingly, a further object of the invention 

is to utilize producer or blast furnace gas as a 
sweep gas in the diffusion Separation of hydrogen 
from coke Oven gaS. 

In accordance with the relative volumes of 
sweep gas and feed gas being revised, it is de 
sirable to maintain a fixed differential pressure 
on opposite sides of the boundary, this differen 
tial pressure across the boundary being high if 
the boundary is only slightly porous and being 
comparatively low if the boundary is quite 
porous. The temperature of the gases flowing 
across the boundary should be maintained above 
the dew points of any constituents in the gases 
and the velocity of the sweep gas should be Such 
that it will sweep away from the face of the 
boundary the constituents diffusing through the 
boundary. 
The pressure distribution of the Sweep and feed 

gases with reference to the porous boundary of 
a diffusion apparatus depends upon the Specific 
gravity of the gases, the pressure differential 
across the boundary, the velocity of movement 
of the gases across the face of the boundary 
and the area of the boundary. It is possible by 
the control of these various features to obtain 
a selective separation of hydrogen from coke 
Oven gaS. - 

Typical compositions of coke oven, producer 
and blast furnace gases are shown in the follow 
ing table. 

TABLE I 

Coke Owen 
Gas 

Blast Fur 
lace Gas 

Producer Property Cas 

Specific Gravity------...--- 
B. t. u. Cu. Ft. ---------- Analysis: 

Carbon dioxide 
Illuminants--- 
Oxygen.------- 
Carbon monoxide----- 
Hydrogen.--- 
Nitrogen.- 
Methane-- 

g s 
3. 

i 
3 3. 

My tests have shown that at the same time 
that the coke oven gas is being revised, the sweep 7: 
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5 of a diffusion apparatus. 

4. 
gas may also be revised so that a large number 
of different types of gas may be produced. The 
revised producer or blast furnace gas which is 
enriched with the hydrogen and hydrocarbons of 
the coke oven gas is a good heating gas for coke 
ovens. Further, the revision of the sweep gas 
may be controlled to distribute the hydrogen and 
carbon monoxide in the ratio of molecular 
volumes of 1:1 or 2:1 to provide an excellent 
Synthesis gaS for the hydrogenation of carbon 
monoxide in the Fischer-Tropsch reaction. 
A still further object of the invention is to pro 

vide a method of changing the composition of 
coke oven gas with a producer Sweep gas to simul 
taneously upgrade the producer gas into a pre 
determined type of gas. 
With these and other objects in view, the 

invention consists in the method of revising the 
composition of gas by diffusion as hereinafter 
described and particularly defined in the claims. 
The various features of the invention are illus 

trated in the accompanying drawing which is a 
diagrammatic flow sheet of an apparatus in 
Which the preferred method of revising coke 
oven gas by diffusion may be carried out. 
Coke Oven and producer gases are generally 

maintained at a comparatively low pressure (6 
to 12 inches of water pressure). Accordingly the 
diffusion process for revising coke oven gas is 
carried out at substantially atmospheric pres 
Sure, that is, these gases will have a sufficient 
pressure to control their flow through the dif 
fusion apparatus. 

Referring to the drawing, the diffusion re 
vision of coke oven gas may be carried out as 
follows: 
Coke oven gas is introduced through a line O 

and flow regulator 2 into a meter f4 to establish 
a definite flow rate. The gas passes through a 
heater 6 which is preferably heated by steam to 
a temperature above the condensation tempera 
ture or dew point of any of the constituents in 
the gas at the boundary. From the heater 6 the 
gas passes through a line 8 into a chamber 20 

This gas is then dis 
tributed throughout the area of the chamber 20 
and passes through tubes 22 which connect with 
porous diffusion boundaries 24 that form a con 
tinuation of the tubes 22. The streams of coke 
oven gas pass through the diffusion boundary 
tubes, then through tubes 26 into a chamber 28 
and thence flow through a line 30 into a cooler 
32. The cooler 32 is preferably cooled by water 
or other cooling medium in order to standardize 
the temperature of the gas So that it may flow 
through a line 34 through a meter 36 to measure 
its volt me. 
The producer sweep gas is introduced into the 

apparatus through a line 38 and flow regulator 40 
to establish a definite predetermined flow rate of 
producer gas. The producer gas then passes 
through a meter 42 into a heater 44 where it is 
heated by steam to raise it to substantially the 
same temperature as the coke oven gas as main 
tained by the heater 6. This preheated gas then 
passes through a line 46 to a line 48 or a line 50 
in accordance with the manner in which the 
Sweep gas is circulated through the diffusion 
apparatus. If the sweep gaS is to pass through 
the diffusion apparatus in a parallel concurrent 
stream with the feed gas then the Sweep gas will 
enter a chamber 52 of the diffusion apparatus 
through the line 48. The Sweep gas will then be 
distributed throughout the chamber 52 and pass 
upwardly through the tubes 54 around the porous 
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boundary tubes 24. After passing across the 
porous boundaries,the Sweep gas enters a cham 
ber 56 and then flows out through a line 58 
through a cooler 60 to be conditioned for passing 
through a line 62 into a meter 64. If the sweep 
gas is to pass across the porous boundaries in a 
stream parallel to the coke oven gas stream but 
countercurrent to the flow of the coke oven gas, 
then the sweep gas will pass through the line 50 
to the line 58, thence into the chamber 56, then 
down across the porous boundary tubes 24 into 
the chamber 52, and out through the line 48. 
From the line 48 the gas will pass through the line 
66 to the line S8 and thence through the cooler 
60 and meter 64. To assist in obtaining a good 
temperature condition for diffusion, the tubes 54 
are surrounded by a heating jacket 68 into which 
steam is introduced through an inlet 10 and water 
of condensation taken out through a line 2. 
The pressure distribution across the porous 

boundary tubes 24 is maintained by means of a 
regulating valve 74 in the Sweep gas line 58 and 
a regulating valve 76 in the feed gas line 30. The 
flow regulators f2 and 40 in the coke oven and 
producer gas lines respectively control the flow 
rate of coke oven gas and producer gas. The pres 
sure of the gas flowing across the opposite sides 
of the porous barrier of the diffusion tubes is 
controlled by the valves 74 and 76. The valve 4 
is controlled to maintain a pressure of the 
sweep gas on the outside of the tubes 24 slightly 
higher than the pressure of the feed gas within 
the tubes 24. This pressure differential then 
controls the hydrodynamic flow of Sweep gas 
through the porous tubes and the diffusion of 
constituents from one gas stream into the other 
gas stream. The pressure differential is Small 
but is sufficient to maintain a hydrodynamic flow 
and definite diffusion through the diaphragm, 
From Table I it will be seen that the hydrogen 

content of coke-oven gas is much higher than the 
hydrogen content of producer gas or blast furnace 
gas. Hydrogen has a very much lower specific 
gravity than carbon dioxide, carbon monoxide, 
nitrogen or the hydrocarbons in coke oven gas. 
Since the rate of diffusion through a porous dia 
phragm is roughly inversely proportional to the 
square root of the molecular weights of the gases, 
the hydrogen will have the highest velocity of any 
of the constituents in the feed and Sweep gases. 
Therefore, the revision of coke oven gas when 
using producer gas as a sweep gas will consist 
principally in the redistribution of hydrogen by 
diffusion through the porous boundary. By main 
taining a higher pressure on the sweep gas side 
of the boundary than on the feed gas side of the 
boundary, the free flow will be from the Sweep 
gas into the feed gas. On the other hand, the 
coke oven gas constituents tend to set up a 
counterdiffusion through the boundary which is 
opposed by the free flow and diffusion of the con 
stituents of the producer gas through the porous 
boundary. The net result is an exchange of con 
stituents passing through the boundary from 
each stream into the other. However, the higher 
diffusion velocities of the lighter constituents in 
the coke oven gas, particularly hydrogen, will re 
sult in a net addition of hydrogen to the producer 
gas from the coke oven gas and a small redistri 
bution of other constituents between the two gas 
streams. 

In Tables II to VII inclusive are shown data of 
the revision of a coke overi gas, of Substantially 
the composition cited above, through a porous 
boundary in which tubes are used which have a 

O 

15 

8 
porosity of 6400 openings per square inch, the 
openings being substantially square with a di 
mension of 0.0035 inch on each side. These, 
boundary tubes are made of a copper screen 
coated with corrosion resistant nickel. The data 
of Tables II to VII was obtained by using seven 
porous boundary tubes 1% inches inside di 
ameter with an effective length of 24 inches. In 
all cases the gas was corrected to 30 inches of 
rury pressure and 60 F. for the meter read 
S. 

TABLE 

Feed (coke oven gas) in 643 C. 
(coke oven gas) outse 708 C. 

Sweep (producer gas) in as 520 3. 
outs 45.5 

25 

30 

35 

40 

45 

50 

55 

30 

70 

s 

Per cent Per cer Percent Percent 
: E. Conductivity Cell. 10.5 29.5 5. O 
sat: 
99----------------- 4.9 3.2 ... 6 2.3 
Illuminants. - 0.9 0.6 3.0 2.2 
O2-------- 0.5 0.2 0.6 0.5 
H-------- 10.8 29,5 55.6 40. 
CO- -- 28.5 2.9 5.6 12.5 
CH----------------- 2 5.7 29.0 2.8 
CH----------------------------------------------------...- 
N. (By difference).--- 53.2 38.9 4.6 20.6 

Specific Gravity-------- 0.870 0.697 0.370 0.538 

TABLE 

Feed (coke oven gas) ins 643 C. F. B. 
(coke oven gas) outa 86 C.F. H. 

Sweep (Producer Gas) inse 530 C. F. B. 
outs 357 C.F. B. 

Sweep Feed 

n Out In Out 

Percent Per cent Percer Percent 
E. Conductivity Cell. 10.5 28.3 517 39.2 
S8, 
CO2------------------ 4.9 3.7 1.6 2.6 
Illuminants 0.9 0. 3.0 2.2 
O2---------- 0.5 1.0 0.6 1.7 
H2--- 10.8 30. 55.6 39.8 
CO---- 28.5 2. 5.6 12.8 
9His--- - 1.2 4.5 29.0 13.4 
N2 (By difference).--- 53.2 38.9 4.6 27.5 

Specific Gravity--------- 0.870 0.699 0.370 0.576 

TABLECW 

Feed (coke oven gas) in si37 C.F. H. 
(coke oven gas) out-307 C.F. H. 

Sweep (Producer Gas) ins476 C.F. H. 
outs356 C.F.I. 

Sweep Feed 

n Out In Out 

Per cent Percent Per cent Per cent 
Hby Conductivity Cel- 10.5 23. 54.3 31.8 
Orsat: 

CO-- X-up - w - - - - - - - - - - - 4.0 3.8 17 2.8 

luminants. 0.0 0.0 2.8 2.2 
O4-------- 0.8 10 1.5 i.3 
H2------- 11.8 22. 53.9 31.6 
CO- 28.7 24.6 6.7 15.8 
CH--- 0.0 2.0 17.2 16.1 
CH----------------- 1.5 18 2.9 00 
N. (By difference). 53.2 44.7 3.3 30.2 

Specific Gravity--------- 0.874 0.783 0.43 0.637 
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Feed (coke oven gas) in E390 
(coke oven gas) out=516 

Sweep (Producer Gas) ins=482 C. F. 
out=356C 

Sweep Feed 

n Out In Out 

Percent Per cent Percent Per cent 
H. by Conductivity Cell. 11.6 23.8 54.3 39.2 
Orsat: 

CO2--------- 4.9 4.0 1.7 2.7 
Illuminants 0.0 0.0 2.6 1.9 
Os-------- 0.2 0. 0.7 0.7 
E.----- 2.4 24.0 64.9 39.7 
CO------------------ 28.5 23.7 6.3 13.1 
CH----------------- 4 0. 24, 6 17.4 
Cais.---------------- 1.2 1.9 0.6 1.2 
N. (By difference).--- 51.4 46.2 8.6 23.3 

Specific Gravity.--------- 0.889 0.782 0.394 0.560 

TABLE WI 
Feed (coke oven gas) in=586 C. F. H. 

(coke oven gas) out-533 C. F. H. 
Sweep (Producer Gas) in=24. C. F. H. 

outs=294 C. F. H. 

Sweep Feed 

In Out In Out 

Percent Pet cent Per cent Per cent 
H. by Conductivity Cell. 11.9 34.7 55.7 48.1 
Orsat: 

CO2------------------ 4.9 3.8 1.7 2.3 
Illuminants--- 0.0 0.8 2.6 2.5 
O----- 0.2 0.5 0.7 0.8 
Hs- 2.4 34, 9 54.9 48.9 
CO- 28.5 8.4 6.3 8.8 
CH- ... 4 8.3 24.6 23.0 
CaB6-------- - - - - 1.2 0.4 0.6 0.6 
Na (By difference).--- 51.4 32.9 8.6 13.1 

Specific Gravity--------- 0.889 0.642 0.394 0.453 

TABLE WII 
Feed (coke oven gas) in=584 C. F. B. 

(coke oven gas) out=484 C. F. B. 
Sweep (Producer Gas) inst 400 C. F. H. 

out-500 C. F. H. 

Sweep Feed 

In Out In Out 

Per cent Per cent Pet cent Pet cent 
H. by Conductivity Cell. 11.0 32.2 55.7 45.8 
Orsat: 

CO2------------------ 4.9 4.2 ... 7 2, 6 
Illuminants---------- 0.0 0.8 2.6 2, 4 
O2------------ 0.2 0.2 0.7 0.8 
H2-------- 2.4 32.3 54.9 47.7 
CO------- 28.5 8.6 6.3 8.7 
CE.------ 1.4 6.7 24.6 22.8 
C2H6----------------- 1.2 0.8 0.6 1.1 
N. (By difference).--- 51.4 36.4 8.6 13.9 

Specific Gravity--------- 0.889 0.769 0.394 0.466 

The data of Tables II, III, IV and W were taken 
at a time when the sweep gas was passed through 
the diffusion apparatus as illustrated in the 
drawings in a path concurrent with the flow of 
feed gaS. 
The data of Tables VI and WII were taken when 

the sweep gas flowed in a countercurrent path 
to the feed gas. 

In Table VIII the data Set forth in Tables II 
to WII inclusive is summarized to show the per 
centage gravity increase and the percentage 
B. t, u. decrease in the coke oven gas due to a 
single passage of the gas across the boundary. 
The percentage B. t. u. decrease is obtained by 
securing the B. t. u. value of the gas as based on 
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8 
illuminants and ethane is taken as 1600 B. t. u.'s 
per cubic foot, the carbon monoxide and hydro 
gen as 320 B. t. u.'s per cubic foot and methane 
as 1000 B.t. u.'s per cubic foot. 

TABLE VI 

Coke over gas 

Percentage Percentage 
Gravity B. t. i. 
Increase Decrease 

Table II------------------------------- 45.4 24.5 
Table III. - 55.7 36.5 
Table IV- 47.8 18.9 
Table W. 42.2 20.0 
Table WI. 15.0 3.67 
Table VII. 18.3 2.3 

In Table IX is shown the percentage gravity 
decrease and the percentage B. t. u. increase for 
the producer gases revised by diffusion as shown 
in Tables II to VII inclusive. The B. t. u. value 
of the various gases are calculated on the basis 
described above with reference to Table VIII. 

ABE X 

Producer gas 

ESE Ergentage 
Gravity E: t. u. 
Decrease eaSe 

Table II------------------------------ 19.9 50.5 
Table III-- 19.7 43.5 
Table IV- 12.0 30.0 
Table W.-- 12.2 12.5 
Table W. 27.8 60.5 
Table VII----------------------------- 24.8 55.5 

When coke oven gas is used for domestic heat 
ing and cooking purposes, it is generally blended 
With coal gas or carbureted Water gas. The Spe 
cific gravity of coke oven gas as it is produced 
from the ovens may vary from 0.38 to 0.45. It is 
very desirable to increase the gravity of coke oven 
gas in order to allow it to be blended or mixed 
With coal gas or carbureted Water gas and burned 

5 in the appliances usually used for carbureted 
water gas or coal gas. From Tables II to VII in 
clusive it will be seen that the revision of the 
coke oven gas by diffusion has raised the gravity 
from 0.4 to a specific gravity in the range of 0.453 
to 0.637. The conditions set forth in Tables II 
and III are best adapted for conditioning coke 
oven gas to be blended with carbureted water 
gas for domestic purposes. The conditions set 
forth in Tables VI and WII are best adapted for 
the revising of producer gas to make Fischer 
TropSch synthesis gas. When making coke oven 
gas to be blended with carbureted water gas the 
percentage gravity decrease of the producer gas 
varies from about 12 to 20% and the coke oven 
gravity is increased at the same time in the range 
of 42 to 50%. When making Fischer-Tropsch 
synthesis gas from the producer gas the gravity 
of the producer gas is reduced in the range of 25 
to 28% and at the same time the Specific gravity 
of the coke oven gas is increased in the range of 
15 to 19%. 
From this data, it will be seen that the com 

position of the coke oven gas has been quite 
widely changed, particularly with reference to 
its hydrogen, and carbon monoxide contents. 
The specific gravity of the revised gases shown 
in the tables is very acceptable for domestic pur 
poses. Further the B. t. u. value of the producer 
gas has been increased approximately 10%. It 

the gas analysis wherein the B. t. u. value of 75 will be seen also that the ratio of carbon monox 
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ide to hydrogen in the reformed Sweep gas may 
be quite widely varied. In accordance with the 
data of Tables IV and W the molecular ratioS Of 
hydrogen to carbon monoxide in the revised pro 
ducer gas are approximately 1:1, while in ac 
cordance with the data of Tables VI and WII the 
molecular ratios of hydrogen to carbon monoxide 
in the revised producer gas are substantially 2:1. 
Such gases are well suited as synthesis gases for 
the Fischer-Tropsch process. Although nitro 
gen is present in these gases, it has been found 
that a high percentage of nitrogen is not detri 
mental to the catalytic hydrogenation of carbon 
monoxide with a catalyst in the Fischer-TropSch 
reaction. 

In the apparatus illustrated in the drawing, 
seven porous boundary tubes have been used. It 
is apparent, however, that the apparatus may be 
designed to use any desired number of tubes and 
the porous area may be varied in accordance with 
the gases being treated in order to get the desired 
diffusion Separation of products. In the diffusion 
Operation there is always an exchange of gas 
from one side of the boundary into the gas at the 
other side of the boundary but the rates of dif 
fusion of the gaseous constituents may be con 
trolled and modified in order to get a compara 
tively selective separation of the desired compo 
nents, 
The preferred form of the invention having 

been thus described, what is claimed as new is: 
1. A method of simultaneously changing the 

composition and specific gravity of coke oven gas 
and producer gas comprising: feeding coke oven 
gas as a stream along one side of a porous bound 
ary, passing producer gas in a stream to sweep 
across the opposite side of the boundary and 
controlling the pressure differential and the rate 
of flow of the gases on Opposite sides of the 
boundary of a predetermined area, to cause a 
movement of hydrogen by diffusion through the 
boundary to the producer gas and nitrogen and 
carbon monoxide to the coke oven gas so that the 
Specific gravity of the coke oven gas will be in 
creased in the range of 42 to 50%. 

2. The method defined in claim 1 in which the 
gases on opposite sides of the boundary are con 
ducted in concurrent paths. 

3. The method defined in claim 1 in which a 
slightly higher pressure is maintained on the 
sweep gas side of the boundary than on the coke 
Oven gas side of the boundary to cause a hydro 
dynamic flow of producer gas through the pores 
of the boundary. 

4. The method defined in claim 1 in which the 
composition of the coke oven and producer gases 
are brought to a finished composition in a single 
pass across the boundary 

5. The method defined in claim 1 in which the 
pore size of the boundary is in the range of one 
to one hundred times larger than the mean free 
path of the coke oven gas molecules. 

( 
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6. A method of simultaneously changing the 

composition and specific gravity of coke oven gas 
and producer gas comprising: feeding coke oven 
gas as a stream along one side of a porous bound 
ary, passing producer gas as a stream to Sweep 
across the opposite side of the boundary, con 
trolling the pressure differential and the rate of 
flow of the gases on the opposite sides of the 
boundary of a predetermined area, to increase by 
diffusion the hydrogen content of the producer 
gas and the carbon monoxide and nitrogen con 
tent of the coke oven gas while increasing the 
specific gravity of the coke oven gas in the range 
of 42 to 50%. 

7. A method of simultaneously changing the 
composition and specific gravity of coke Oven gas 
and producer gas comprising: feeding coke oven 
gas as a stream along one side of a porous bound 
ary, passing producer gas as a stream to Sweep 
across the opposite side of the boundary, control 
ling the pressure differential and the rate of flow 
of the gases on the opposite sides of the boundary 
of a predetermined area to increase by diffusion 
the hydrogen content of the producer gas and the 
carbon monoxide and nitrogen content of the 
coke oven gas while decreasing the specific 
gravity of the producer gas in the range of 12 
to 20%. 

8. A method of increasing the specific gravity 
of coke oven gas while converting a producer gaS 
into a Fischer-Tropsch synthesis gas comprising: 
feeding a coke oven gas having a gravity of ap 
proximately 0.4 as a stream along one side of a 
porous boundary, passing a producer gas having 
a specific gravity of approximately 0.9 along the 
opposite side of the boundary as a Sweep gaS, 
controlling the rate of flow and pressure differ 
ential of coke oven gas to producer gas on Oppor 
site sides of a boundary of a predetermined area 
to increase the hydrogen content of the producer 
gas by diffusion in the range of two volumes of 
hydrogen to one volume of carbon monoxide while 
simultaneously increasing the specific gravity of 
the coke oven gas and decreasing the Specific 
gravity of the producer gas in the range of 25 
to 28%. 

9. The method defined in claim 8 in which the 
coke oven and producer gases are caused to flow 
on opposite sides of the boundary in countercur 
rent paths. 

GILBERT W. McGURL. 
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