15t South East European Congress
of Chemical Engineering

organized by:

Association of Chemical Engineers, Serbia and Montenegro
Hellenic Association of Chemical Engineers, Greece
Hungarian Chemical Society, Hungary
Society of Chemists and Technologists of Macedonia, FYROM
Bulgarian Society of Chemical Engineering, Bulgaria
Romanian Society of Chemical Engineering, Romania

C1
£ ChE

BOOK
OF ABSTRACTS

Faculty of Technology and Metallurgy

Belgrade, Serbia and Montenegro
September 25-28, 2005
www.ache.org.yu/SEECChE1/



CIP - katanorusauja y nyonukaumju
HapogHha 6ubnuoteka Cpbuje, Beorpaa

66(048)

SOUTH East European Congress of Chemical Engineering (1st ; Beograd)

Book of Abstract / 1st South East European Congress of Chemical
Engineering — SEECChE 1, Belgrade, September 25-28, 2005 ; organized by
Association of Chemical Engineers ... [et al.] ; [editors Dejan Skala, Zeljko
Grbav¢ic, Aleksandar Dekanski]. — Belgrade : Association of Chemical Engineers,
2005 (Belgrade : Department of Graphical Engineering, Faculty of Technology and
Metallurgy). — XXVI, 297 str. : ilustr. ; 25 cm

Tiraz 300. - Str. VIII-IX: Preface /Dejan Skala. Napomene i bibliografske reference
uz tekst. — Bibliografija uz pojedine radove. — Registar.

ISBN 86-905111-0-5

1. Skala, Dejan

a) Xemwjcke TexHonoruje — Bubnuorpadwje, pecpepatuaHe
COBISS.SR-ID 125255436

1t South East European Congress of Chemical Engineering
BOOK OF ABSTRACTS

Published by:
. ¢ Association of Chemical Engineers
Kneza Milosa 9/1I, 11000 Belgrade, Serbia and Montenegro
1 Tel/fax: + 381 11 3240 018; www.ache.org.yu; e-mail: shi@yubc.net

Copyright © 2005 SHI - AChE

For the Publisher:
Prof. Dr Milan Mitrovié

Editors:

Prof. Dr Dejan Skala
Prof. Dr. Zeljko Grbav¢ié
Dr. Aleksandar Dekanski

Paging and graphical design:
Dr. Aleksandar Dekanski

ISBN 86-905111-0-5
Circulation: 300 copies

Printed and bound by:

Department of Graphical Engineering

Faculty of Technology and Metallurgy

Karnegijeva 4, Belgrade, SCG, tel. +381 11 33 70 492, e-mail: gt@tmf.bg.ac.yu

The Punlisher claim no responsibility for the accuracy
of the statements maid and opinions voiced in thi publication



Section
General Chemical Engineering
GCEN



GCEN 0-04 rec

1st South East European Congress of Chemical Engineering

Efficient Bleaching of Cotton With Hydrogen Peroxide Using a New
[Mn,O5(tmtacn)]* Catalyst Reaction System

Tatjana M. Topalovi¢, Vincent A. Nierstrasz, M. Marijn, C. G. Warmoeskerken

Textile Technology Group, Faculty of Science & Technology, University of Twente,
P.O. Box 217, Enschede - 7500 AE, The Netherlands, e-mail:t.topalovic@utwente.nl

This study outlines fundamental aspects of the performance of [Mn,Os(tmtacn)]*" catalyst
(dinulclear p-oxo bridged Mn(IV) complex of the ligand 1,4,7-trimethyl-1,4,7-
triazacyclononane) as a process intensificator for bleaching of cotton with H,O,. This catalyst
and related complexes have proven to be very active in the catalysed, and often selective,
oxidation of organic substrates with H,O, in non-aqueous systems [la] and provide stain
bleaching activity in detergent formulations under alkaline conditions [1b].
Catalytic bleaching of cotton takes place in a heterogeneous aqueous reaction system in which it
is difficult to study physical and chemical phenomena. To study intrinsic kinetics and chemical
mechanism, it is necessary to exclude the influence of transport phenomena that exist in such a
heterogeneous reaction system. In order to eliminate these effects, we have developed
homogeneous model system containing specific polyphenolic substrates (mainly flavonoids) as
model compounds to mimic cotton fibre coloured matter. The primary model pigment chosen is
morin, owing to its presence in native cotton fibre.
The oxidation of model compounds over [Mn,Os(tmtacn)]*" catalyst is carried out in batch
mode. The influence of reactant and catalyst concentrations, reaction temperature and reaction
pH is investigated. The results show that the addition of very small quantities of
[Mn,O;(tmtacn)]*" leads to a tremendous increase of the reaction rates at lower temperatures
(30-40°C) by providing a new mechanism with lower activation energy of bleaching.
Through the use of a homogeneous system, we have revealed the ability of [Mn,Os(tmtacn)]*" to
use O, present in the aqueous system as ultimate oxidant. Figure compares the reaction profiles
of the uncatalysed (H,O,) and [Mn203(tmtacn)]2+ catalysed morin oxidation by H,O, or O,
recorded by UV-Vis spectrophotometry at 410 nm (25°C and pH 10). A decrease of absorbance
with time corresponds to oxidative degradation
of morin and can be considered as a measure

for the catalytic activity of [Mn,Os(tmtacn)]*".
5 - The  catalytic  oxidation  activity of
T oesph o p— 1 [Mn,O5(tmtacn)]** is confirmed to be superior
g ol & *0; | compared to the activity of "free" manganese
3 A\A catalyst [Mn(I)]. Reaction rates are pH
g o3 N 4 . .
g B dependent, reaching a maximum value at ca.
g oz T 1 pH 10.5 and without significant change until
o MO y ca. pH 11. Generally, the results obtained from
both systems (heterogeneous and homogene-

Moz h e e w o ww ous) correlate well. When [Mn,O;(tmtacn)]*" is

present in the bleaching system, the process

efficiency is improved, the oxidation proceeds
rapidly even at ambient temperatures, whereas bleaching system with hydrogen peroxide only,
shows almost no reaction under the same conditions.

We thank Dr. R. Hage (Unilever Research, the Netherlands) and Dr. W. R. Browne (University
of Groningen, the Netherlands) for helpful discussions on the reaction mechanisms.
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