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1. 
This invention relates to oxidation processes 

and relates more particularly to oxidation of 
olefinic materials. Still more particularly, the 
invention relates to the oxidation of olefinic 
gases for the production of olefin oxides. By the 
term “olefinic gases' is meant gases containing 
olefins alone, or both olefins and non-olefins 
such as are obtained in gases produced by the 
thermal or catalytic cracking of petroleum hy 
drocarbons. 

It is known that in processes for the direct 
oxidation of olefins to olefin oxides, there are two 
types of reactions that occur. Thus, with eth 
ylene as illustrative of olefins in general, these 
reactions may be expressed as follows: 
(1) H 

(2) C24 - 3O2=2CO2 - 2H2O 

The foregoing reactions are both exothermic, 
with the heat evolved in the second reaction be 
ing considerably greater than that evolved in the 
first reaction. There has, therefore, been found 
to be a tendency in the oxidation of olefins for 
the reaction to proceed too far so that the final 
products of combustion, which are carbon di 
oxide and water, are obtained. In order to 
counteract this tendency towards over-oxidation, . 
it is therefore highly desirable to carry out the 
oxidation reaction in such manner that Substan 
tially complete conversion of olefin to its corre 
sponding oxide can take place, without any ap 
preciable conversion to carbon dioxide and Water . 

It taking place as a result of over-oxidation. 
has been found, however, that the presence of 
other hydrocarbons in the olefinic feed results in 
their oxidation so that they tend to contaminate 
or react with the desired olefin oxide end-prod 
ucts. Dificulty is therefore encountered in the 
aforementioned present olefin Oxidation proc 
esses, when it is desired to effect the conversion 
of low-olefin containing gases to their corre 
sponding olefin oxides. 

It is, therefore, an object of the present in 
vention to provide for an improved process for 
the production of olefin oxides. 
Another object of the invention is to provide 

for an improved process for the production of 
olefin oxides from olefinic gases, in which the 
production of these oxides is unaffected by the 
concentration of olefins present in these gases. 

Still another object of the invention is to pro 
vide for an improved process for the production 
of oxides of ethylene and higher olefins as ob 
tained in gases produced by the thermal or cat 
alytic cracking of petroleum hydrocarbons, in 
which the production of these oxides is unaf 
fected by the concentration of olefins present in 
these gaSeS. 
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Other objects and advantages inherent in the 

invention will be apparent to one skilled in the 
art from the following more detailed disclosure. 
In accordance With the broad method of the 

present invention, an olefinic gas (comprising a 
gaseous olefin in combination with other non 
olefinic gases, Such as methane, ethane, propane, 
hydrogen, nitrogen, or water vapor) is first con 
tacted in an absorption zone at a suitable tem 
perature with a metallic salt which is capable of 
forming coordination compounds with olefins 
present. By an “olefin coordination compound' 
is meant a metal-olefin compound, characterized 
by the linkage of the double bond to the metal 
in which the unsaturated molecule occupies 
Only one coordination position in the complex 
and having the following general composition: 

in which X is a metallic salt, as more fully here 
inafter described. The resulting olefin coordina 
tion compound, which is first separated from any 
unreacted gases that may be present, is next 
contacted with gaseous oxygen, either in the pure 
state or in admixture with inert gases such as 
nitrogen, or an oxygen-containing gas, such as 
air, or an oxygen-containing Compound, such as 
hydrogen peroxide, which is capable of liberating 
oxygen under the operating conditions, as more 
fully hereinafter described, in order to convert 
the aforementioned olefin coordination Com 
pound to its corresponding olefin oxide and to 
form an Oxygen-containing compound of the 
metallic Salt. The olefin oxide thus produced is 
next separated from the formed oxygen-contain 
ing metallic salt as a product of the process, 
while the salt residue is subjected to suitable 
treatment, for example, by contact with mineral 
acids such as hydrochloric acid or sulfuric acid 
to regenerate the pure metallic salt for reuse in 
the treatment of further quantities of the olefinic 
gaSeS. 

In carrying out the conversion of olefinic 
gases to their corresponding pure olefin oxides 
in accordance With the aforeinentioned broad 
method of the invention, the olefia coordination 
compound formed by contact with the metallic 
salt is found to be more stable than the pure 
gaseous olefin itself, by reason of the dissociation 
pressure of the coordination compound being ap 
preciably lower than the vapor pressure of the 
pure gaseous oletin. Thus, where an oxygen 
molecule is brought into contact with a molecule 
of the coordination compound, only one oxygen 
aton attaches to the olefin molecule while the 
other oxygen aton is taken up by the metal in 
the aforementioned coordination cornpound. 
Hence, there is obtained no break-down or loss 
of the formed olefin oxide into the final products 
of oxidation, namely, carbon dioxide and Water, 
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as is otherwise obtained by the direct oxidation 
of olefins. Therefore, in operating by the proceSS 
of the present invention, greater yields of olefin 
oxides are obtainable, inasmuch as the proceSS 
permits the withdrawal of unreacted non-Olefinic 
gases from the absorption zone prior to the Sub 
sequent oxidation treatment. 
In carrying out the process of the 

invention, the gaseous olefin is contacted with 
the metallic salt, either as a solid or as a Solu 
tion thereof, in an absorption chamber at a ten 
perature within the range between about 30 F. 

present 

0. 

4 
will vary with the severity of the reaction con 
ditions. For conditions of temperature and pres 
Sure in the above-mentioned ranges, it is found 
that a residence time of between about 10 seconds 
and about 2 minutes are ordinarily sufficient. 

In conducting the absorption of the gaseous 
olefin with the metallic Salt under the afore 
mentioned preferred conditions of temperature, 
pressure and residence time within the absorption 
zone, it will be found that the selection of proper 
operating conditions is not critical. In this re 

- Spect, it should be noted, however, that if the 
and about 150° F. and at a pressure between 
about 50 and about 400 pounds per Square inch 
absolute for a residence time of between about 
10 and about 200 seconds, the latter varying With 
the severity of operating conditions of tempera 
ture and pressure, in order to absorb the olefin 
and form the corresponding olefin coordination 
compound. The metallic salt thus employed is 
one which is capable of forming the aforemen 
tioned coordination compound. Preferably, Such 
metallic salts may be employed for this purpose 
as cuprous halides, for example, Solid cuprous 
chloride, solutions of cuprous chloride in hydro 
chloric acid, ammoniacal cuprous halide Solu 
tions, and solutions of cuprous halides in ethanol 
amine, the latter being especially Suitable for the 
absorption of relatively low boiling olefins such 
as ethylene, propylene or isobutylene; while Solid 
cuprous bromide is preferred where gaseous 
ethylene is the only olefin present. Platinum 
halides may also be employed as the metallic 
salt, such as platinic chloride, compounds of 
potassium chloride and platinic halides, Solutions 
of platinic halides in hydrochloric acid, and am 
moniacal platinic halide solutions. There may 
also be successfully employed as the metallic Salt, 
such compounds as palladium chloride, iridium 
choride, aluminum chloride and aluminum tri 
chloride, zinc chloride, silver chloride and Siiver 
nitrate, mercuric and mercurous halides, anti 
mony trichloride, and various other compounds 
of the above, such as acetates, phenols, anilines, 
'benzenes and thiophenes of the aforementioned 
metals. In general, approximately one molecule 
of olefin is absorbed per molecule of metallic Salt 
to form the corresponding coordination COIn 
pound. - 

Following the formation of the olefin coordi 
nation compound in the absorption chamber; 
this compound is withdrawn either as a Solid or 
as a solution thereof, or as a slurry of Solution 
and undissolved solid (depending upon the con 
dition of the aforementioned metallic Salt pre 
viously introduced into the absorption chamber) 
by suitable means, such as pumping action or 
gravitational flow. The olefin coordination 
compound thus withdrawn from the absorption 
chamber is next passed to a suitable reaction 
vessel in which it is contacted with oxygen or the 
oxygen-containing compound, as a Source of 
oxygen, for effecting the conversion of the co 
ordination compound to its corresponding pure 
olefin oxide, with or without the presence of a 
suitable oxidation catalyst such as silver, silver 
activated by introducing therein Small propor 
tions of copper or iron, bismuth, antimony, mix 
tures of silver, bismuth and antimony, or mix 
tures of silver and bismuth. The aforementioned 
oxidation is preferably carried out at a tempera 
ture within the range between about 400 F. and 
about 1000° F. and at a pressure between about 
500 and about 3000 pounds per Square inch abso 
lute. The residence time employed necessarily 
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temperature in the absorption chamber is raised 
Substantially above the upper limit of about 
150 F., varying quantities of olefinic gas tend 
to escape; while, on the other hand, if the tem 
perature is lowered Substantially below the lower 
limit of about 30° F., the absortpion of olefinic 
gas tends to proceed too slowly. Similarly, where 
the pressure within the absorption chamber is 
raised substantially above the upper limit of 
about 400 pounds per Square inch absolute, non 
olefinic gases in addition to the olefinic gas tend 
to be absorbed while a Substantial reduction in 
pressure below the lower limit of about 50 pounds 
per Square inch absolute tends to effect a decrease 
in the quantity of olefinic gases absorbed. 
In conducting the oxidation of the formed 

olefin coordination compound, withdrawn from 
the absorption Zone, under the aforementioned 
preferred conditions of temperature, pressure 
and residence time within the reaction zone, the 
Selection of proper operating conditions is not 
critical, provided however that the temperature 
and preSSure at the reaction conditions are not 
Substantially raised or lowered so that the formed 
olefin oxides no longer exist as a vapor and 
thereby tend to be taken along with the formed 
Oxygen-containing Salt, thus complicating sub 
Sequent regeneration of the salt to its original 
condition; or on the other hand, tend to cause all 
of the liquid present to vaporize before the re 
action is complete. It Will also be noted that the 
residence time within the reaction zone, within 
the aforementioned range, is not critical except 
that if the residence time is substantially in 
creased, not only are olefins oxidized but any 
unreacted gases present may be oxidized to car 
bon dioxide and water; while if the residence 
time is too short, the reaction is of course not 
completed, with varying quantities of olefinic ma 
terial remaining in an unoxidized state. 
The resulting olefin oxide from the aforemen 

tioned procedure is obtained in the vapor state, 
While the remaining metallic salt is obtained as 
an OXygen-Containing compound in a solid or 
liquid state. The metallic salt now contains one 
OXygen atom per molecule, with the other oxy 
gen atom from each oxygen molecule consumed, 
being utilized in the conversion of an olefin mole 
cule to its oxide. The thus formed gaseous ole 
fin oxide and oxygen-containing metallic salt, 
either as a Solid or as a Solution thereof or slurry, 
is next Withdrawn from the aforementioned oxi 
dation zone and transferred to a suitable strip 
ping vessel from which the volatile gaseous ole 
fin oxide is withdrawn and condensed as a final 
product of the process; or if so desired, where 
the final product comprises various olefin oxides, 
separation of individual substantially pure ole 
fin oxides may be effected by distillation. 
The oxygen-containing metallic salt, separated 

from the volatile olefin oxide, may next be con 
tacted with a suitable reagent such as hydro 
chloride acid to effect removal of the oxygen 
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atom added to the salt in the oxidation step, to 
regenerate the salt to its original condition. The 
salt thus regenerated is preferably cooled and 
returned to the initial absorption or reaction 
chamber for reuse. When the metallic Salt is 
employed in a solid state, the absorption of the 
gaseous olefin may be carried out in a reactor 
employing suitable fluidized-powder Systems or 
Systems of the moving-bed type, the operation 
of these systems being known to those skilled in 
the art. 
The invention Will be discussed further by 

reference to the accompanying drawing which 
comprises views in elevation of Suitable appara 
tus for carrying out the process of the invention. 
Figure 1 of the drawing is an elevational view 
diagrammatically illustrating absorption and re 
action zones and suitable auxiliary equipment 
for carrying out an embodiment of the inven 
tion, in which the metallic salt is employed as a 
solution thereof; while Figure 2 is a modification 
of the apparatus of Figure 1, Suitable for carry 
ing out an embodiment of the invention in which 
the metallic salt is employed in the solid state. 

In Figure 1 of the drawing, an olefinic gas, 
such as is obtained by the thermal cracking of 
petroleum hydrocarbons, comprising ethylene 
and higher olefins such as propylene and butyl 
ene, and containing the aforementioned non-ole 
finic gases such as methane and higher hydro 
carbons, hydrogen, nitrogen or Water vapor, is in 
troduced at a low point through valved-line 
to a suitable absorption zone, represented by a b 
sorption chamber ff. In chamber if the olefinic 
gas is absorbed by contact with a solution of the : 
aforementioned metallic salt (or a slurry of Solu 
tion and undissolved solid), Such as CuproUS 
chloride. The salt solution thus employed is in 
troduced at an upper point in chamber 
through line 2. In chamber the olefinic gas 
is contacted with the metallic Salt Solution at a 
temperature within the aforementioned range of 
between about 30° F. and about 150 F., with a 
range between about 50 F. and about 100 F. 
being preferred, and at a pressure Within the 
aforementioned range of between about 50 and 
about 400 pounds per square inch absolute, With 
a range between about 100 and about 200 pounds 
per square inch absolute being preferred. The 
resulting olefin coordination compounds thus 
formed in chamber are withdrawn through 
line 3 as a liquid, while the remaining unre 
acted gases are withdrawn through line 4 for 
further use or treatment outside the Scope of 
the present proceSS. 
The olefin coordination compounds withdrawn 

through line 3 are next transferred via valved 
line 5, with which line 3 connects, by Suitable 
means, for example by pumping action or gravi 
tational flow, to a suitable reaction vessel rep 
resented by reactor 6. In reactor its the olefin 
coordination compounds, which in the embodi 
ment illustrated in the drawing have the general 
composition CnH2ncuCl, are next contacted With 
oxygen which is introduced into reactor 6 via 
line 5. In reactor 6, the aforementioned ole 
fin coordination compounds are oxidized with or 
without the presence of one of the aforemen 
tioned suitable oxidation catalysts, such as silver, 
at a temperature within the aforementioned 
range of between about 400°F. and about 1000 F., 
with a range between about 500 F. and about 
7000 F. being preferred, and at a pressure With 
in the aforementioned range of between about 
500 and about 3000 pounds per Square inch ab 
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6 
Solute, with a range between about 1000 and 
about 2000 pounds per square inch absolute be 
ing preferred, for a residence time preferably 
between about 10 seconds and not more than 
about 2 minutes. Reactor 6 is preferably cooled, 
With Suitable heat exchange means not shown in 
the drawing, in order to absorb any heat that 
may be liberated during the reaction. 
The resulting oxidation compounds in reactor 

6, comprising oxides of ethylene and higher ole 
fins and an oxygen-containing compound of the 
metallic Salt, which comprises the metallic salt 
molecule with an additional oxygen atom and 
Which in the present embodiment has the com 
position CuOCl, are next withdrawn through line 

and transferred to a suitable stripping vessel 
8. Stripper 8 is operated under suitable con 

ditions of temperature and pressure effective to 
take overhead relatively pure gaseous ethylene 
and higher olefin oxides Which are Withdrawn 
through line 9, cooled in a cooler 20 and trans 
ferred from cooler 2 through line 2 to a suit 
able distillation apparatus represented by dis 
tillation tower 22. Tower 22 is operated under 
Suitable conditions of temperature and pressure 
in Order to effect separation of individual olefin 
oxide components. Hence, ethylene oxide may be 
Withdrawn through line 23 and passed to a con 
denser 24, from which substantially pure liquid 
ethylene oxide may be withdrawn as a product 
of the process through line 25. Fropylene and 
higher olefin oxides may be withdrawn as bot 
toms from tower 22 through line 26 for further 
use or treatment if so desired. 
The residue from stripper 8, comprising the 

aforementioned oxygen-containing metallic salt, 
namely CuOCl, is withdrawn through line 2 and 
contacted with a suitable reagent such as hy 
drochloric acid, utilizing suitable mixing and 
Separation apparatus represented by regeneration 
Stage 28, to effect the aforementioned removal 
of the oxygen atom contained in the salt and 
thus obtain the metallic salt, namely CuCI, in 
a Substantially oxygen-free condition. The salt, 
thus regenerated, is next transferred from this 
regeneration stage via line 29 and preferably 
cooled in a cooler 30. From cooler 33 the me 
tallic Salt is returned via line ? 2 to the absorp 
tion chamber if for reuse. Make-up metallic 
Salt is introduced into chamber through 
Valved line 3? via line 2, with which line 3 
COinnectS. 
In the modification represented by Figure 2 of 

the drawing, the olefinic gas is introduced 
through valved-line 32 at a low point in an ab 
Sorption chamber 33, in which the olefinic gas 
is absorbed by contact with the metallic salt 
(namely, cuprous chloride in the solid state, in 
the embodiment illustrated in the drawing), the 
latter being introduced at an upper point in 
chamber 33 through line 34. In chamber 33 the 
olefinic gas is contacted with the solid metallic 
Salt under Substantially similar operating condi 
tions of temperature, pressure and residence 
time as employed in absorption chairaber in 
Figure 1 of the drawing, in the description here 
iniaefore given. The resulting olefin coordina 
tion compounds thus formed in chamber 33 are 
next transferred by pressured hoppers, or other 
Suitable means for conveying the solid material, 
through line 35 which opens into a reaction 
chamber 36. In reactor 36 the resulting olefin 
coordination compounds thus introduced through 
line 35 are contacted with oxygen which is intro 
duced at a low point in reactor 36 via valved-line 
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37. Substantially similar operating conditions 
of temperature, pressure and residence time are 
maintained in reactor 36 as employed in reactor 
6 in Figure 1 of the drawing, in the description 
hereinbefore given. 
The resulting oxidation compounds in reactor 

36 comprise oxides of ethylene and higher olefins 
in the vapor state and an OXygen-containing 
compound of the metallic salt in the Solid State 
(which comprises the metallic salt molecule With 
an additional Oxygen atom having the COinpOSi 
tion CuOCl, in the present embodiment of the 
process of the invention). The effluent vapors 
of ethylene oxide and higher olefin oxides are 
taken off from reactor 36 through line 38 and 
transferred to a cooler 39. From cooler 39 the 
Condensed liquid olefine oxides are Withdrawn 
through line 4 and transferred through this line 
to a suitable distillation vessel, represented by 
distillation tower 4. Tower 4 f is operating un 
der Suitable conditions of temperature and pres 
Sure in Order to effect Separation of individual 
olefin oxide components. Hence, ethylene oxide 
may be withdrawn through line 42 as a vapor 
and passed to a condenser 43, from which Sub 
Stantially pure liquid ethylene oxide may be 
withdrawn as a product of the process through 
line 44. Propylene and higher olefin oxides may 
be withdrawn as bottoms from tower 4 through 
line 45 for further use or treatment if so desired. 
The residue from reactor 36, comprising the 

aforementioned oxygen-containing metallic Salt 
(CuOCl), is withdrawn through line 46 and con 
tacted With a Suitable reagent Such as hydro 
chloric acid utilizing suitable mixing and sepa 
ration apparatus represented by regeneration 
stage 4, to effect the aforementioned removal of 
the oxygen atom contained in the Salt and thus 
obtain the metallic salt, namely CuCl, in a Sub 
Stantially oxygen-free condition. The salt thus 
regenerated is next transferred from this regen 
eration stage via line 48 and preferably cooled in 
a cooler 49. From cooler A9 the metallic salt is 
returned via line 34 to absorption chamber 33 for 
reuse, employing Suitable apparatus, such as a 
Screw-conveyor, for this purpose. Make-up nine 
tallic salt is introduced into chamber 33 through 
valved-line 50 via line 34, with which line 50 con 
nects. Unreacted gases from chamber 33 are 
withdrawn through line 5. 

It will be noted that where the olefin coordina 
tion compounds are contacted with air instead of 
Oxygen in reactor 6, in the embodiment illus 
trated in Figure 1 of the drawing, it is preferred 
to remove inert gases present in the resulting So 
lution in line prior to separation of the formed 
olefin oxides therefrom. For this purpose, this 
Solution in line All may be first contacted with 
Water under Suitable pressure in an absorption 
chamber (not shown in the drawing) to dissolve 
the olefin oxides and thus separate them from 
the inert gases, the latter being drawn off from 
this additional absorption chamber. The re 
maining dissolved olefin oxides are next trans 
ferred to stripper 8 for further separation as 
previously described. Similarly, where air is the 
Oxidizing medium instead of Oxygen in reactor 
36, in the modification illustrated in Figure 2 of 
the drawing, the effluent in line 38 from reactor 
36 is also preferably first contacted with Water 
under Suitable pressure in an absorption cham 
ber (not shown in the drawing) to effect separa 
tion of inert gases, and the resulting solution is 
next transferred to a stripper (also not shown in 
the drawing) to separate the dissolved olefin 
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8 
oxides from the water. The olefin oxides thus 
separated are next transferred to distillation 
tower 4f, for further separation as previously de 
Scribed. 
The following examples will serve to illustrate 

but are not intended in any way to limit the 
process of the present invention. 

EXAMPLE I 
Employing the apparatus illustrated by the 

embodiment in Figure of the drawing, an ole 
finic feed gas was introduced into the absorption 
chamber at a flow rate of 10,000 standard cubic 
feet per hour. This gas had the following con 
position by volume: 

Percent 
H2 ------------------------------------- 20.2 
N ------------------------------------- 14.0 
CO2 ------------------------------------ 6.5 
CH4 ------------------------------------ 29.8 
C2H4 ----------------------------------- 7.5 
C2H6 ----------------------------------- 13.5 
C3H6 ----------------------------------- 4.0 
C3H8 ----------------------------------- 3.9 
C4H10 ----------------------------------- 0.6 

100.0 

The olefinic gas Was contacted in the absorp 
tion chamber With a cuprous chloride Solution 
having the following composition by weight: 

Percent 
Cuprous chloride ------------------------ 15 
Hydrogen chloride ----------------------- 17 
Water ---------------------------------- 68 

100 
Operating conditions in the absorption cham 

ber Were maintained at a temperature of about 
85 F. and at a pressure of about 175 pounds per 
Square inch absolute. The cuprous chloride solu 
tion was introduced into the absorption chamber 
at a flow rate at about 4000 pounds per hour. 
The resulting Solution from the absorption cham 
ber was next contacted with pure oxygen in the 
reaction chamber in the presence of a silver cat 
alyst, With oxygen being introduced at the rate 
of about 95 pounds per hour. Operating condi 
tions in the reactor were maintained at a tem 
perature of about 550 F., a pressure of about 1250 
pounds per Square inch absolute and a reaction 
time of about 50 seconds. The resulting yield 
from the foregoing operations was found to com 
prise ethylene oxide at a flow rate of about 78 
pounds per hour and propylene oxide at a flow 
rate of about 58 pounds per hour. 

EXAMPLE II 
Employing the apparatus illustrated by the 

modification in Figure 2 of the drawing, an ole 
finic feed gas was introduced into the absorp 
tion chamber at a flow rate of 100,000 standard 
cubic feet per hour. This gas had the following 
composition by volume: 

Percent 
-------------------------------------- 38.7 

CH4 ------------------------------------ 51.2 
CH4 ------------------------------------ 4.3 
C3H6 ----------------------------------- 2.1. 
C3H8 ------------------------------------ 3.5 
C10 ----------------------------------- 0.2 

100.0 
The olefinic gas was contacted in the absorp 

tion chamber with Solid cuprous chloride in pel 
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8. A process for the production of olefin oxides 
Which comprises contacting an olefin-containing 
gaS in a first reaction ZOne With cuprous bro 
mide to form a coordination compound With Said 
olefin at a temperature between about 30° F. 
and about 150 F. and at a pressure between 
about 50 and about 400 pounds per Square inch 
absolute, separating Said olefin coordination 
compound from said gas, contacting said olefin 
coordination compound with an oxygen-contain 
ing gas in a Second reaction Zone at a tempera 
ture between about 400 F. and about 1000 F. 
and at a pressure between about 500 and about 
3000 pounds per Square inch absolute in the 
presence of an oxidation catalyst for a residence 
time between about 10 seconds and about 2 min 
utes to convert Said olefin coordination compound 
to its corresponding olefin oxide and to form an 
oxygen-containing compound of cuprous bromide, 
and separating the olefin oxide thus produced 
from Said oxygen-containing compound of 
cuprous bromide. 

9. A process for the production of olefin oxides 
which comprises contacting an olefin-contain 
ing gas in a first reaction Zone with a platinum 
halide to form a coordination compound. With 
said olefin at a temperature between about 30 F. 
and about 50 F. and at a pressure between about 
50 and about 400 pounds per Square inch absolute, 
Separating Said olefin coordination compound 
from said gas, contacting said olefin coordination 
compound with an Oxygen-containing gas in a 
Second reaction zone at a temperature between 
about 400 F. and about 000 F. and at a pres 
Sure between about 500 and about 3000 pounds 
per square inch absolute in the presence of an 
oxidation catalyst for a residence time between 
about 10 seconds and about 2 minutes to con 
vert said olefin coordination compound to its 
corresponding olefin Oxide and to form an Oxy 
gen-containing compound of the platinum halide, 
and Separating the olefin oxide thus produced 
from said oxygen-containing compound of the 
platinum halide. 

10. A process for the production of olefin oxides 
which comprises contacting an olefin-containing 
gas in a first reaction Zone with a reagent com 
prising a metal halide Selected from the group 
consisting of copper, platinum, palladium, irid 
ium, aluminum, zinc, Silver, mercury and 
antimony to form a coordination compound With 
said olefin at a temperature between about 30 
F. and about 150° F. and at a pressure between 
about 50 and about 400 pounds per Square inch 
absolute, separating said olefin coordination con 
pound from Said gas, contacting Said olefin co 
ordination compound With an oxygen-contain 
ing gas in a second reaction Zone at a tempera 
ture between about 400° F. and about 1000 F. 
and at a pressure between about 500 and about 
3000 pounds per Square inch absolute in the pres 
ence of an oxidation catalyst comprising silver 
for a residence time between about 10 Seconds 
and about 2 minutes to convert Said olefin co 
ordination compound to its corresponding olefin 
oxide and to form an oxygen-containing Com 
pound of the metal halide, and separating the 
olefin oxide thus produced from Said oxygen 
containing compound of the metal halide. 

11. A process for the production of olefin oxides 
which comprises contacting an olefini-containing 
gas in a first reaction Zone With a reagent Com 
prising a metal halide selected from the group 
consisting of copper, platinum, palladium, irid 
ium, aluminum, zinc, Silver, mercury and 
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12 
antimony to form a coordination compound with 
said olefin at a temperature between about 50° 
F. and about 100° F. and at a pressure between 
about 50 and about 400 pounds per Square inch 
absolute, separating Said olefin coordination com 
pound from Said gas, contacting said olefin co 
ordination compound With an oxygen-containing 
gaS in a Second reaction Zone at a temperature 
between about 400 F. and about 1000 F. and 
at a pressure between about 500 and about 3000 
pounds per Square inch absolute in the presence 
of an oxidation catalyst for a residence time be 
tWeen about 10 Seconds and about 2 minutes to 
convert Said olefin coordination compound to its 
corresponding olefin oxide and to form an oxy 
gen-containing compound of the metal halide, 
and separating the olefin oxide thus produced 
from said oxygen-containing compound of the 
metal halide. 

12. A process for the production of olefin Oxides 
Which comprises contacting an olefin-containing 
gas in a first reaction. ZOne With a reagent Com 
prising a metal halide selected from the group 
consisting of copper, platinum, palladium, irid 
ium, aluminum, zinc, silver, mercury and 
antimony to form a coordination compound With 
said olefin at a temperature between about 30° 
F. and about 150 F. and at a pressure between 
about 50 and about 400 pounds per Square inch 
absolute, Separating said olefin coordination con 
pound from Said gas, contacting Said olefin Co 
Ordination compound With an Oxygen-contain 
ing gas in a second reaction zone at a tempera 
ture between about 500 F. and about 700° F. 
and at a preSSure between about 500 and about 
3000 pounds per square inch absolute in the 
presence of an Oxidation catalyst for a residence 
time between about 10 Seconds and about 2 
minutes to convert Said olefin coordination Com 
pound to its corresponding olefin Oxide and to 
form an OXygen-containing compound of the 
metal halide, and separating the olefin oxide 
thus produced from Said oxygen-containing com 
pound of the metal halide. 

13. A process for the production of olefin oxides 
Which comprises contacting an olefin-containing 
gas in a first reaction ZOne With a reagent com 
prising a metal halide Selected from the group 
consisting of copper, platinum, palladium, irid 
ium, aluminum, zinc, silver, mercury and anti 
mony to form a coordination compound With Said 
olefin at a temperature between about 50 F. 
and about 100°F. and at a pressure between about 
50 and about 400 pounds per Square inch abso 
lute, Separating Said olefin coordination com 
pound from Said gas, Contacting Said olefin co 
Ordination compound. With an oxygen-contain 
ing gas in a Second reaction. ZOne at a tempera 
ture between about 500 F. and about 700° F. 
and at a preSSure between about 500 and about 
3000 pounds per Square inch absolute in the 
presence of an Oxidation Catalyst for a residence 
time between about 10 seconds and about 2 
minutes to convert said olefin coordination com 
pound to its corresponding olefin oxide and to 
form an Oxygen-containing compound of the 
metal halide, and Separating the olefin oxide thus 
produced from Said oxygen-containing compound 
of the metal halide. 

14. A process for the production of olefin oxides 
Which comprises contacting an olefin-containing 
gas in a first reaction ZOne With a reagent com 
prising a metal halide Selected from the group 
consisting of copper, platinum, palladium, irid 
ium, aluminum, zinc, Silver, mercury and anti 
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letted form, at a flow rate of 7170 pounds per 
hour. Operating coraditions in the absorption 
chamber Were maintained at a temperature of 
60 F. and a pressure of about 160 pounds per 
Square inch absolute. The resulting material 
from the absorption chaimber was next contacted 
With pure oxygen in the reactor chamber, with 
Oxygen being introduced at the rate of about 900 
pounds per hour. Operating conditions in the 
reactor were maintained at a temperature of 
about 600 F., a pressure of about 1000 pounds 
per Square inch absolute and a reaction time of 
about 20 seconds. The resulting yield from the 
fo!Cegoing operations was found to comprise ethyl 
ere oxide at a rate of 425 pounds per hour and 
propylene oxide at a rate of 273 pounds per 
hour. 

clain: 
1. A proceSS for the production of olefi OX 

ides Which comprises contacting an olefin-con 
taining gas in a first reaction zone with a reagent 
comprising a metal halide selected from the 
group consisting of copper, platinum, palladium, 
iridium, aluminum, zinc, silver, mercury and 
antimony at a temperature between about 30° F. 
and about 150° E. to form an olefin coordination 
compound, separating said olefin coordination 
compound from said gas, oxidizing said olefin 
coordination compound in a second reaction Zone 
at a temperature between about 400°F. and about 
1000 F. to convert said olefin coordination corn 
pound to its corresponding olefin oxide and to 
form an oxygen-containing compound of the 
metal halide, and separating the olefin oxide thus 
produced from said oxygen-containing compound 
Of the metal halide. 

2. A process for the production of olefin oxides 
which comprises contacting an olefin-containing 
gas in a first reaction zone with a cuprous halide 
at a temperature between about 30 F. and about 
i50° F. to form an olefin coordination compound, 
separating said olefin coordination compound 
from said gas, oxidizing said olefin coordination 
compound in a second reaction Zone at a tem 
perature between about 400° F. and about 1000 
F. to convert said olefin coordination compound 
to its corresponding olefin oxide and to form an 
oxygen-containing compound of the cuprous 
halide, and separating the olefin oxide thus pro 
duced from Said oxygen-containing compound 
of the cuprous halide. 

3. A process for the production of olefin oxides 
which comprises contacting an olefin-contain 
ing gas in a first reaction zone with cuprous 
chloride at a temperature between about 30 F. 
and about 150° F. to form an olefin coordina 
tion compound, separating said olefin coordina 
tion compound from said gas, oxidizing said ole 
fin coordination compound in a second reac 
tion zone at a temperature between about 400°F. 
and about 1000 F. to convert Said olefin CO 
ordination compound to its corresponding olefin 
Oxide and to form an Oxygea-containing Con 
pound of cuprous chloride, and Separating the 
olefin oxide thus produced from said oxygen-con 
taining compound of cuprous chloride, 

4. A process for the production of olefin OX 
ides which comprises contacting an olefin-cone 
taining gas in a first reaction Zone With Cuprous 
bromide at a temperature between about 30° 
F. and about 150° F. to form an olefin coordina 
tion compound, separating said olefin coordina 
tion compound from Said gas, Oxidizing Said ole 
fin coordination compound in a second reaction 
Zone at a temperature between about 400° F. and 
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about 1000° E. to convert said olefia coordina 
tion compound to its corresponding olefin oxide 
and to form an Oxygen-containing compound of 
cuprous broaide, and Separating the olefin Oxide 
thus produced from Said Oxygen-containing Com 
pound of Cuprous bromide. 

5. A proceSS for the production of olefin oxides 
Which comprises contacting an olefin-contain 
ing gas in a first reaction zone with a reagent 
comprising a metal halide selected from the group 
Consisting of copper, platinum, palladium, irid 
iuim, aluminum, zinc, silver, mercury and 
aintinory to for in a coordination compound. With 
Said olefix at a temperature between about 30 
F. and about 150° E. and at a pressure between 
about 50 and about 400 pounds per square inch 
absolute, Separating Said olefin coordination con 
poliad from Said gas, Contacting said olefin co 
Crdination compound With an oxygen-contain 
ing gas in a Second reaction zone at a tempera 
ture between about 400° E. and about 1000 F. 
and at a preSSue between about 500 and about 
3000 pounds per Square inch absolute in the 
presence Of an Oxidation catalyst for a residence 
time between about 10 seconds and about 2 
ininutes to convert Said olefin coordination com 
pound to its COrieSponding olefin Oxide and to 
forY an Oxygen-containing compound of the 
metal halide, and Separating the olefin oxide thus 
produced fron said oxygen-containing con 
pound of the metal halide. 

6. A proceSS for the production of olefin Oxides 
Which comprises contacting an olefin-containing 
gaS in a first reaction Zone with a cuprous halide 
to form a COOrdination compound with said ole 
fin at a temperature between about 30° F. and 
about 150° E. and at a pressure between about 50 
and about 400 pounds per square inch absolute, 
Separating Said olefin coordination compound 
from Said gas, contacting Said olefin coordina 
tion compound With an oxygen-containing gas 
in a Second reaction Zone at a temperature be 
tWeen about 400 F. and about 1000 F. and at a 
preSSure between about 500 and about 3000 
pounds per Square inch absolute in the presence 
of an oxidation catalyst for a residence time be 
tWeen about 10 Seconds and about 2 mintues to 
Convert Said olefin coordination compound to 
its corresponding olefin oxide and to form an 
OXygen-containing compound of the cuprous 
halide, and Separating the olefin oxide thus pro 
duced from Said Oxygen-containing compound of 
the cuprous halide. 

7. A process for the production of olefin oxides 
Which comprises contacting an olefin-contain 
ing gaS in a first reaction Zone With cuprous chlo 
ride to form a Coordination compound. With Said 
Olefin at a temperature between about 30° E. and 
about 150 F. and at a pressure between about 
50 and about 400 pounds per square inch abso 
lute, Separating Said olefin coordination com 
pound from Said gas, contacting said olefin co 
Ordination compound. With an oxygen-contain 
ing gas in a Second reaction zone at a tempera 
ture between about 400° F. and about 1000 F. 
and at a preSSUre between about 500 and about 
3000 pounds per Square inch absolute in the 
presence of an OXidation catalyst for a residence 
time between about 10 seconds and about 2 
minutes to convert said olefin coordination com 
pound to itS COrresponding olefin oxide and to 
form an OXygen-containing compound of cuprous 
chloride, and Separating the olefin oxide thus 
produced from said oxygen-containing compound 
of cuprous chloride. 
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mony to form a coordination compound with said 
olefin at a temperature between about 50 F. 
and about 100 F. and at a pressure between 
about 100 and about 200 pounds per Square inch 
absolute, Separating Said olefin coordination Con 
pound from Said gaS, contacting Said olefin CO 
Ordination compound with an oxygen-containing 
gas in a Second reaction zone at a temperature 
between about 500 and about 700°F. and at a pres 
Sure between about 1000 and about 2000 pounds 
per Square inch absolute in the presence of an 
oxidation catalyst for a residence time between 
about 10 seconds and about 2 minutes to convert 
said olefin coordination compound to its corre 
Sponding olefin oxide and to form an Oxygen 
containing conpound of the metal halide, and 
Separating the olefin oxide thus produced from 
said oxygen-containing compound of the metal 
halide. 

15. A process for the production of olefin oxides 
which comprises contacting an olefin-containing 
gas in a first reaction Zone With a cuprous halide 
to form a coordination compound With Said olefin 
at a temperature betWeen about 50 F. and about 
100 F. and at a pressure between about 100 and 
about 200 pounds per square inch absolute, Sep 
a rating said olefin coordination compound from 
said gas, contacting said olefin coordination Com 
pound with an oxygen-containing gas in a Sec 
ond reaction zone at a temperature between about 
500 and about 700°F. and at a pressure between 
about 1000 and about 2000 pounds per Square 
inch absolute in the presence of an Oxidation 
catalyst for a residence time between about 10 
Seconds and about 2 minutes to convert Said olefin 
coordination compound to its corresponding ole 
fin oxide and to form an oxygen-containing con 
pound of the cuprous halide, and Separating the 
olefin oxide thus produced from Said Oxygen-Con 
taining compound of the cuprous halide. 

16. A process for the production of olefi OX 
ides which comprises contacting an olefin-con 
taining gas in a first reaction Zone With cuprous 
chloride to form a coordination compound With 
said olefin at a temperature between about 50 
F. and about 100° F. and at a pressure between 
about 100 and about 200 pounds per Square inch 
absolute, separating said olefin coordination con 
pound from said gas, contacting Said olefin co 
ordination compound with an oxygen-containing 
gas in a second reaction Zone at a temperature be 
tWeen about 500 E. and about 700 F. and at a 
pressure between about 1000 and about 2000 
pounds per square inch absolute in the presence 
of an oxidation catalyst comprising silver for a 
residence time between about 10 Seconds and 
about 2 minutes to convert Said olefin COOrdina 
tion compound to its corresponding olefin oxide 
and to form an oxygen-containing compound of 
cuprous chloride, and separating the olefin oxide 
thus produced from said oxygen-containing Com 
pound of cuprous chloride. 

17. A process for the production of ethylene 
oxide which comprises contacting ethylene in a 
first reaction zone with cuprous bromide to form 
a coordination compound with ethylene at a tem 
perature between about 50 F. and about 100 F. 
and at a pressure between about 100 and about 
200 pounds per square inch absolute, contacting 
said ethylene coordination compound with oxy 
gen in a second reaction Zone at a temperature 
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between about 500° F. and about 700° F. and at 
a pressure between about 1000 and about 2000 
pounds per Square inch absolute in the presence 
of an oxidation catalyst comprising silver for a 
residence time between about 10 seconds and 
about 2 minutes to convert Said ethylene co 
ordination compound to ethylene oxide and to 
form an Oxygen containing compound of the 
Cuprous bronide, and Separating ethylene oxide 
thus produced from Said oxygen-containing corn 
polind of cuprous bronide. 

18. A process for the production of propylene 
Oxide which comprises contacting propylene in 
a first reaction Zone with cuprous chloride to form 
a coordination compound. With propylene at a 
temperature between about 50 t. and about 100 
F. and at a pressure between about 100 and about 
200 pounds per square inch absolute, contact 
ing Said propylene coordination compound With 
oxygen in a Second reaction Zone at a tempera 
ture between about 500 F. and about 700° F. and 
at a preSSure between about 1000 and about 
2000 pounds per Square inch absolute in the pres 
ence of an Oxidation catalyst comprising silver 
for a residence time between about 10 seconds 
aid about 2 lininutes to convert Said propylene 
coordination compound to propylene oxide and 
to form an OXygen-containing compound of 
Cuprous chloride, and separating propylene ox 
ide thus produced from Said. Oxygen-containing 
compound of cuprous chloride. 

19. A process for the production of olefin oxides 
Which comprises contacting an olefin-containing 
gas in a first reaction Zone With a palladium 
halide at a temperature between about 30 F. and 
about 150 F. to form an olefin coordination com 
pound, Separating said olefin coordination com 
pound from said gas, oxidizing said olefin co 
Ordination compound in a Second reaction zone 
at a temperature between about 400°F. and about 
1000 F. to Convert Said olefin coordination con 
pound to its corresponding olefin oxide and to 
form an oxygen-containing compound of the 
palladium halide, and separating the olefin oxide 
thus produced from said oxygen-containing com 
pound of the palladium halide. 

20. A process for the production of olefin. Oxides 
Which comprises contacting an olefin-containing 
gaS in a first reaction Zone With an aluminum 
halide at a temperature between about 30° F. and 
about 150°F. to form an olefin coordination con 
pound, Separating said olefin coordination com 
pound fron. Said gaS, oxidizing Said olefin co 
Ordination compound in a second reaction zone 
at a temperature between about 400°F. and about 
1000 F. to convert Said olefin coordination com 
pound to its corresponding olefin oxide and to 
form an Oxygen-containing compound of the 
aluminum halide, and separating the olefin oxide 
thus produced from Said oxygen-containing com 
pound of the aluminum halide. 
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