
ETHYLENE EPOXIDATION IN A LOW-TEMPERATURE PARALLEL 
PLATE DIELECTRIC BARRIER DISCHARGE SYSTEM WITH TWO 

DIELECTRIC LAYERS OF Ag CATALYST: EFFECTS OF CALCINATION 
TEMPERATURE AND OPERATING CONDITIONS

Satita Sotananan

A Thesis Submitted in Partial Fulfilment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkom University 
in Academic Partnership with 

The University of Michigan, The University of Oklahoma,
Case Western Reserve University, and Institut Français du Pétrole

2 0 1 4

I 2 Ï 5 I 0 0 H t t O ü A S



Thesis Title: Ethylene Epoxidation in a Low-Temperature Parallel Plate 
Dielectric Barrier Discharge System with Two Dielectric Layers 
of Ag Catalyst: Effects of Calcination Temperature and 
Operating Conditions 

By: Satita Sotananan
Program: Petrochemical Technology
Thesis Advisors: Prof. รนทาaeth Chavadej

Accepted by The Petroleum and Petrochemical College, Chulalongkorn 
University, in partial fulfilment of the requirements for the Degree of Master of Science.

(Asst. Prof. Pomthong Malakul)
College Dean

Thesis Committee:

!ร ? ^ ^ ' ' £'^น ^ '^  ^ ไ ^ '^ ^
(Prof. รนทาaeth Chavadej)

โ 1 ไ . ' :
(Asst. Prof. Siriporn Jongpatiwut)

(Asst. Prof. Malee Santikunaporn)



ABSTRACT

111

5571028063: Petrochemical Technology Program
Satita Sotananan: Ethylene Epoxidation in a Low-Temperature 
Parallel Plate Dielectric Barrier Discharge System with Two 
Dielectric Layers of Ag catalyst: Effects of Calcination Temperature 
and Operating Conditions 
Thesis Advisor: Prof. Sumaeth Chavadej, 78 pp.

Keywords: Ethylene Oxide/ Epoxidation/ Parallel Plate/ Dielectric Barrier 
Discharge / Calcination Temperature

In this research work, ethylene oxide production performance under a low- 
temperature parallel plate dielectric barrier discharge (DBD) system with two 
dielectric glass plates and the upper glass plate coated with 0.1 wt% Ag catalyst 
calcined at different temperatures was investigated. Under optimum conditions (an 
applied voltage of 19 kv, an input frequency of 500 Hz, a total feed flow rate of 50 
cm3/min, a gap distance of 0.7 cm, and a N2 Û:C2 H4 feed molar ratio of 0.17:1), the 
highest EO selectivity of 48.9% and the highest EO yield of 8 .6 % were achieved at a 
calcination temperature of 550 °c. The use of N2 O as oxygen source provided 
comparatively better ethylene epoxidation performance than O2 under their own 
optimum conditions.
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C o m p a r i s o n  o f  o x y g e n  s o u rc e s  in  te rm  o f  e th y le n e  
c o n v e r s io n  e th y le n e  o x id e  s e le c t iv i ty  a n d  y ie ld : (a )  so le  
p la s m a  s y s te m  (b )  c a ta ly t ic  p la s m a  s y s te m  (0 .1  %  A g  
c a ta ly s t) .
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