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THE CLAIMS 

 

What is claimed is: 

 

1. A method of operating a process for producing ethylene oxide by reacting a feed gas 

comprising ethylene, oxygen, and at least one organic chloride over a high selectivity, silver-

based catalyst comprising rhenium, the method comprising the steps of: 

 operating the process at a first value of a reaction temperature, a first value of an overall 

catalyst chloriding effectiveness, and a first set of values for a set of reference operating 

conditions, wherein the set of reference operating conditions comprises a plurality of reference 

reaction parameters and does not include activity, to yield a first value of a target ethylene oxide 

production parameter and a first actual selectivity value; 

operating the process at a second value of the reaction temperature, a second value of the 

overall catalyst chloriding effectiveness, and a second set of values for the set of reference 

operating conditions, to yield a second value of the target ethylene oxide production parameter 

and a second actual selectivity value; 

calculating a scaled second selectivity value from the second actual selectivity, a value in 

the second set of values of at least one of the reference operating conditions in the set of 

reference operating conditions, and a reference value of the at least one of the reference 

operating conditions in the set of reference operating conditions;  

determining that an adjustment is required to at least one of the reaction temperature and 

the overall catalyst chloriding effectiveness based on the scaled second selectivity value and the 

first actual selectivity value, and subsequently  

adjusting at least one of the reaction temperature to a third reaction temperature value and 

the overall catalyst chloriding effectiveness to a third overall catalyst chloriding effectiveness 

value, such that the scaled selectivity increases.  

2. The method of claim 1, wherein the step of calculating a scaled second selectivity value 

from the second actual selectivity, the value in the second set of values of at least one of the 
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reference operating conditions in the set of reference operating conditions, and a reference value 

of the at least one of the reference operating conditions in the set of reference operating 

conditions comprises calculating the scaled second selectivity value using a selectivity scaling 

relationship selected from the group consisting of a linear relationship and a non-linear 

relationship.  

3. A method according to claim 1 or claim 2, wherein the step of determining that an 

adjustment is required to at least one of the reaction temperature and the overall catalyst 

chloriding effectiveness comprises comparing an absolute value of a difference between the 

scaled second selectivity value and the first actual selectivity value to a pre-determined value.  

4. A method according to any of the preceding claims, further comprising the step of 

calculating a scaled first selectivity value from the first actual selectivity value, a value in the 

first set of values of the at least one of the reference operating conditions in the set of reference 

operating conditions, and the reference value of the at least one of the reference operating 

conditions in the set of reference operating conditions, wherein the step of determining that an 

adjustment is required to at least one of the reaction temperature and the overall catalyst 

chloriding effectiveness is based on the scaled second selectivity value and the scaled first 

selectivity value.  

5. A method according to any of the preceding claims, wherein each reference operating 

condition in the set of reference operating conditions has a reference value, and each reference 

value for each reference operating condition in the set of reference operating conditions differs 

from the corresponding value in the first set of values for the set of reference operating 

conditions and the corresponding value in the second set of values for the set of reference 

operating conditions.  

6. A method according to any of the preceding claims, wherein the set of reference 

operating conditions includes an ethylene oxide production parameter selected from the group 

consisting of ethylene oxide concentration, ethylene oxide yield, ethylene oxide production rate, 

ethylene oxide production rate/catalyst volume, ethylene conversion, and oxygen conversion. 
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7. The method of claim 6, wherein the set of reference operating conditions further includes 

at least one selected from the group consisting of an oxygen concentration, an ethylene 

concentration, a carbon dioxide concentration, a reactor pressure, and a gas hourly space 

velocity. 

8. A method in accordance with any of the preceding claims, wherein the step of adjusting 

at least one of the reaction temperature to a third reaction temperature value and the overall 

catalyst chloriding effectiveness to a third overall catalyst chloriding effectiveness value 

comprises adjusting the at least one of the reaction temperature to a third reaction temperature 

value and the overall catalyst chloriding effectiveness to a third overall catalyst chloriding 

effectiveness value until the second scaled selectivity value is observed at the second value of the 

target ethylene oxide production parameter.  

9. The method of  claim 4, wherein the at least one of the reference operating conditions in 

the set of reference operating conditions is a first at least one of the reference operating 

conditions in the set of reference operating conditions, the method further comprising the steps 

of:  

calculating a scaled second reaction temperature value from the second value of the 

reaction temperature, a value in the second set of values of a second at least one of the reference 

operating conditions in the set of reference operating conditions,  and a reference value of the 

second at least one of the reference operating conditions in the set of reference operating 

conditions, wherein the step of adjusting at least one of the reaction temperature to a third 

reaction temperature value and the overall catalyst chloriding effectiveness to a third overall 

catalyst chloriding effectiveness value is further based on the scaled second reaction temperature 

and the first value of the reaction temperature.  

10. The method of claim 9, wherein the step of calculating a scaled second reaction 

temperature value from the second value of the reaction temperature, the value in the second set 

of values of the second at least one of the reference operating conditions in the set of reference 

operating conditions, and a reference value of the second at least one of the reference operating 

conditions in the set of reference operating conditions comprises calculating the scaled second 
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reaction temperature value using a reaction temperature scaling relationship selected from the group 

consisting of a linear relationship and a non-linear relationship.  

11. The method of claim 9, further comprising the step of calculating a scaled first reaction 

temperature value from the first value of the reaction temperature, a value in the first set of values of 

the second at least one of the reference operating conditions in the set of reference operating 

conditions, and a reference value of the second at least one of the reference operating conditions in 

the set of reference operating conditions, wherein the step of adjusting at least one of the reaction 

temperature to a third reaction temperature value and the overall catalyst chloriding effectiveness to a 

third overall catalyst chloriding effectiveness value is further based on the scaled second reaction 

temperature and the scaled first reaction temperature value. 

12.  The method of claim 11, wherein the step of operating the process at a first value of the 

reaction temperature, a first value of the overall catalyst chloriding effectiveness, and a first set of 

values for the set of reference operating conditions occurs before the step of operating the process at 

a second value of the reaction temperature, a second value of the overall catalyst chloriding 

effectiveness, and a second set of values for the set of reference operating conditions, the scaled 

second selectivity is less than the scaled first selectivity by more than a first predetermined value, the 

scaled second reaction temperature value is lower than the scaled first reaction temperature value by 

more than a second predetermined value, and the step of adjusting at least one of the reaction 

temperature to a third reaction temperature value and the overall catalyst chloriding effectiveness to a 

third overall catalyst chloriding effectiveness value comprises at least one of increasing the reaction 

temperature to the third reaction temperature value and decreasing the overall catalyst chloriding 

effectiveness to the third overall catalyst chloriding effectiveness value.  

13. A method of operating a process for producing ethylene oxide by reacting a feed gas 

comprising ethylene, oxygen, and at least one organic chloride over a high selectivity, silver-based 

catalyst comprising rhenium, the method comprising the steps of: 

 operating the process at a first value of a reaction temperature, a first value of an overall 

catalyst chloriding effectiveness, and a first set of values for a set of reference operating conditions, 

wherein the set of reference operating conditions comprises a plurality of reference reaction  
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parameters and does not include activity, to yield a first value of a target ethylene oxide 

production parameter and a first actual selectivity value; 

subsequently operating the process at a second value of the reaction temperature, a 

second value of the overall catalyst chloriding effectiveness, and a second set of values for the 

set of reference operating conditions, to yield a second value of the target ethylene oxide 

production parameter and a second actual selectivity value; 

calculating a scaled first selectivity value from the first actual selectivity value, a value in 

the first set of values of a first at least one of the reference operating conditions in the set of 

reference operating conditions, and a reference value of the first at least one of the reference 

operating conditions in the set of reference operating conditions;  

calculating a scaled second selectivity value from the second actual selectivity value, a 

value in the second set of values of the first at least one of the reference operating conditions in 

the set of reference operating conditions, and the reference value of the first at least one of the 

reference operating conditions in the set of reference operating conditions;  

calculating a scaled first reaction temperature value from the first value of the reaction 

temperature, a value in the first set of values of a second at least one of the reference operating 

conditions in the set of reference operating conditions, and a reference value of the second at 

least one of the reference operating conditions in the set of reference operating conditions; 

calculating a scaled second reaction temperature value from the second value of the 

reaction temperature, a value in the second set of values of the second at least one of the 

reference operating conditions in the set of reference operating conditions, and the reference 

value of the second at least one of the reference operating conditions in the set of reference 

operating conditions; 

determining that an adjustment is required to at least one of the reaction temperature and 

the overall catalyst chloriding effectiveness by comparing the scaled first selectivity to the scaled 

second selectivity; and  

subsequently adjusting at least one of the reaction temperature to a third reaction 

temperature value and the overall catalyst chloriding effectiveness to a third overall catalyst 
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chloriding effectiveness value, such that the scaled selectivity increases, wherein the step of 

subsequently adjusting is based on the first scaled selectivity value, the second scaled selectivity 

value, the first scaled reaction temperature, and the second scaled reaction temperature.  

14. The method of claim 13, wherein the steps of calculating a scaled first selectivity value 

and a scaled second selectivity value comprise calculating the scaled first selectivity value and 

the scaled second selectivity value using a selectivity scaling relationship selected from the 

group consisting of a linear relationship and a non-linear relationship.  

15. A method according to any of claims 13-14, wherein the steps of calculating a scaled first 

reaction temperature value and a scaled second reaction temperature value comprise calculating 

the scaled first reaction temperature value and the scaled second reaction temperature value 

using a reaction temperature scaling relationship selected from the group consisting of a linear 

relationship and a non-linear relationship.  
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