=1 a 9 Y 1 aaa aaa
msAnyIMsna lanuuauswfnse MFI ludjnsen

Msidens A luasnean luaalg Tnshay

UG NIFNTHY IRAUITTUNIH

9
a Y 1 é 7 ~ ~ - =)
TeniinusiidudiunilavesmsfnyinumangaslTyyIans suAAATIILNUNA
AUNIFNIFINTTUAT MAIPIAINTTUAN
TudinIneds panssiumIneds

Umsdny 2540

ISBN 974-639-199-2

4 _ L3
AVANTUBNUUNAINGIQY ‘i}W’lﬁQﬂiﬂﬁlﬂT)‘ﬂmﬁﬂ



STUDY OF COKE FORMATION IN SELECTIVE CATALYTIC REDUCTION
OF NITRIC OXIDE WITH PROPYLENE ON MFI CATALYST

Mr. Pongphrom Chalermvanapong

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Chemical Engineering
Department of Chemical Engineering
Graduate School
Chulalongkorn University
Academic year 1997
ISBN 974-639-199-2



Thesis Title Study of Coke formation in selective catalytic reduction of nitric

oxide with propyleneon MFI catalyst

By Mr. Pongphrom Chalermvanapong
Department Chemical Engineering
Thesis Advisor Professor Piyasan Praserthdam, Dr. Ing.

Accepted by the Graduate School, Chulalongkorn University in Partial

Fulfillment of the Requirements the Master’s Degree.

£ p
T e, e A7/ N N e Dean of Graduate School

(Suphot Phatanasri, Dr.Eng.)



= !y < v a - 1 = 5 o =
AL AJ!;‘]J'I}’.‘.Z:‘.‘Z“"?é‘:L,-’i‘:t"‘v:‘!A'Q!lf")‘li( IVEIGINCS A IFEIA 2N AT R 30

## C817163.yajor  CHEMICAL ENGINEERING

KEY WORD:
STUDY OF COKE FORMATION IN SELECTIVE REDUCTION OF NITRIC
OXIDE WITH PROPYLENE ON MFI CATALYST. THESIS ADVISOR :

PROF. PIYASAN PRASERTHDAM, Dr. Ing., 98 pp. ISBN 974-636199-2.

In order to find the mechanism of SCR (Selective Catalytic Reduction) of NO by
propylene on the MFI catalyst (ZSM-5), coke was used as a probe molecule by based on the
idea that coke deposited on the active sites decreased the activity of the catalyst. The
catalysts, both fresh and spent catalysts, were characterized by TPO (Temperature
Programmed Oxidation), TPR (Temperature Programmed Reduction), BET surface area and
pore size distribution measurement, Cu sites measurement by the N,O adsorption technique,
and acid site measurement by pyridine adsoption method. It was found that the formation of
coke affected only hydrocarbon conversion but did not affect the NO to Nz conversion.
Moreover, coke mainly adsorbed on the acid sites of the catalyst and preferred to adsorbed on
the Lewis acid sites. Oxygen adsorbed on the Cu sites of the catalyst may play some
important role in the conversion of NO to N,. In addition, it was suggested that O, could
spilled-over from the Cu sites to the acid sites of the zeolite in the Cu/Na-ZSM-5 system.
From experiment and literature, the probably mechanism of SCR on Cu/Na-ZSM-5 was
proposed, NO reacted with O, to form NO, on the Cu sites and NO; reacted with

hydrocarbon on the acid sites of the zeolite to produce nitrogen.
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