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Solvent 
Item 

Toluene Methanol Ethanol 
Propyl 

Alcohol 
Butanol 

1 
minimums 

of explosion 
w/w% 1.1 7.3 3.1 2.0 1.4 

2 
 maximums 

of explosion 
w/w% 7.1 36.0 19.0 13.7 12.0 

3 
Pure Oxygen s 
minimums of 

explosion 
w/w% 1.1 7.3 3.1 2.0 1.4 

4 
Pure Oxygen s 
maximums of 

explosion 
w/w% 38.0 82.0 68.1 63.0 56.0 

5 
Limiting Oxygen 

Concentration 
(LOC) 

w/w% 9.9 10.0 9.8 9.1 8.6 

 

-

-

 

methanol

-

methanol

 

-
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- -

-

- -

-

-  

-

- -

- -

 an aqueous solution of a chelating agent

-

The chelating agent used is selected from ethylenediaminetetraacetic acid or 

nitrilotriacetic acid, or in each case, a salt thereof.  

 

- -

- -  

- -

 - - - -
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- -

weight ratio of -

;  

 

-

 

-

 

-  

 

 

- - -  

-



12 

- - -

- - - -

- -  

- - -

- - -

- - - - - - -

 

- -

- -  

- - -

 

 

Item 
composition 

-  

      

       

       

       

       

       

       

       

  

  

  

  

Total Weight        
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Item 

composition 

Copper-amine complex-based catalyst 

B1 B2 B3 B4 B5 B6 

C1-C6 

alcohols  

methanol ethanol 
propyl 
alcohol 

butanol 
amyl 

alcohol 
hexyl 

alcohol 

(0.5) (0.5) (1.0) (1.0) (5.0) (5.0) 

Surfactant  

positive 
ion 

negative 
ion non-ion 

positive 
ion 

negative 
ion non-ion 

(0.04) (0.10) (0.28) (0.41) (0.68) (0.92) 

Copper-Amine 
Complex  

A1 A2 A3 A4 A5 A6 

(1.215) (1.215) (1.215) (1.215) (1.247) (1.243) 

Total Weight  1.755 1.815 2.495 2.625 6.927 7.163 

 

Examples 1-12 

-

- -

- - -

- - - -
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Item 
composition 

 

      

catalyst       

oxidation-polymerization 
reactor 

-  

-        

       

       

       

       

Reaction Solvent 
 

toluene toluene methanol methanol ethanol ethanol 

LOC        

oxygen concentration at 
reactor top  

      

PPE Product 

PPE molecular weight 
       

PPE Yield        



15 

 

Item 
composition 

 

      

catalyst       

oxidation-polymerization 
reactor 

-  

-        

       

       

       

       

Reaction Solvent 
 

propyl 
alcohol 

propyl 
alcohol 

butanol butanol methanol butanol 

LOC        

oxygen concentration at 
reactor top        

PPE Product 

PPE molecular weight 
       

PPE Yield        

 

 

Comparative Examples 1-12 

From Table 4, the processes for producing PPE is almost same as Examples 1-12, 

except that -  A1-A6 containing no C1-C6 alcohols and surfactants 

were used as catalysts  the oxidation-polymerization reactor is equipped with a 

traditional impeller mixing device.  

The PPE products were measured for their molecular weights and weighed, and the 

PPE yields were also determined. The results are shown in Table 4.  
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toluene toluene methanol methanol ethanol ethanol 

LOC        

oxygen concentration at 
reactor top  
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PPE molecular weight 
       

PPE Yield        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17 

 

Item 
composition 

 

      

catalyst       

oxidation-polymerization 
reactor 

 

-        

       

       

       

       

Reaction Solvent 
 

propyl 
alcohol 

propyl 
alcohol 

butanol butanol methanol butanol 

LOC        

oxygen concentration at 
reactor top        

 PPE Product 

PPE molecular weight 
       

PPE Yield        

Conclusion  

- -

-

- -

-  

-
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- - -

- the 

highest yield of  shown in is  only.  
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1. A process

, comprising the steps of  

- -

- -

 

- -

-  - - -

-

 

- - weight 

ratio of - , wherein 

the - - -

- weight ratio of -

; and the -

 

pure oxygen gas

 

-
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-  

 

 

2. The process of  1, wherein the 

 contains an amine selected from a group consisting of primary, 

secondary, tertiary amines and combinations thereof.  

 

3. The process  of  1, wherein the 

 contains copper ions derived from cuprous chloride, copper chloride, 

cuprous bromide, copper bromide, cuprous oxide, or a combination thereof. 

  

4. The  of  1, wherein the 

catalyst contains an amine selected from a group consisting of primary, secondary and 

tertiary amines and combinations thereof, and copper ions derived from cuprous 

chloride, copper chloride, cuprous bromide, copper bromide, cuprous oxide, or a 

combination thereof.  

 

5. The process of claim 1, wherein the 

- -   is formed from a 2,6-xylenol and a bisphenol 

being co-polymerized for modifying the polyphenylene ether, and wherein the 

bisphenol is tetramethylbisphenol-A, tetramethylbisphenol-F, tetramethylbiphenol or 
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4-bromo-2,6-dimethylphenol. 

 

6. The process of claim 1, wherein the 

- -  is formed from a 2,6-xylenol and an alkenyl 

phenol being co-polymerized for modifying the polyphenylene ether, and wherein the 

alkenyl phenol is 2-allyl-6-methylphenol or 2- -6-methylphenol.  

 

7. The process of claim 1, wherein at step g) 

an aqueous solution of a chelating agent selected from ethylenediaminetetraacetic acid 

or nitrilotriacetic acid is used to extract copper ions.  

 


