CHAPTER1
INTRODUCTION

Phenol was discovered in coal tar as early as 1834. In quantity produced,
phenol ranks near the top of the list of synthetic aromatic compounds. Its principal

use is in the manufacture of the phenol-formaldehyde polymers.
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with high selectivity.



The use of HyO, offers some advantages, such as low cost per oxygen atom
and the absence of by-products. These reactions, because of the absence of by-
products, are considered as ‘‘clean reactions’’. A heterogeneous catalytic system has
advantages over homogeneous systems since it allows simple separation and recovery
of the catalyst from the reaction mixture and its subsequent regeneration, once it is

deactivated.

The direct catalytic hydroxylation of benzene with H,O, to phenol was chosen
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products) and the fact that reac ‘ n studied extensively in the past.
Moreover, this reactxor‘? ralternatives and deals that the co-
current up flow and sti ixing preblems of the phenol-rich and H,0,-

rich phases and will bé co aié transfer from the liquid phase to the solid

aumik er al., 1998; Bengoa

switching of benzene in vapor, phase and ¢ ted H,O; solution in downflow
et T

through the packed bed of cat‘;r%s‘

e A

similar to ZSM-5, El;rs internal diffusion 5 I"the hydroxylation reaction

must occur primarily On the exte: patticle. Rate controlling step
then will be either filrﬂtype e liq@i phase to TS-1 or a surface
reaction step. If it is the‘fcgler step that controls, periodic switching of flows should

s e FRUNINEINT
ANIR iﬂﬁh ﬂﬁfﬁr%ﬂ&rﬁﬂm of benzene

were the gain focus. as been scoped as follows:

1) Preparation of the TS-1 samples using the hydrothermal procedure.

2) Charcterzation of TS-1 samples by the following methods.
- Determination of bulk composition of Si / Ti by atomic absorption
spectroscopy (AAS).
- Specific surface area by N, adsorption based on BET method (BET).



- Structure and crystallinity of samples by X-ray diffractrometer
(XRD).
- Incorporation of Ti atoms as a framework element by IR spectra
(R).
- Morphology of sample by Scanning Electron Microscopy (SEM).
3) Reaction study of the catalyst samples in hydroxylation of benzene at 70 °C

and 1 atm in order to measure catalytic activity.
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The experimental results, including an expanded discussion, are described in
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chapter V.

Chapter VI contains the overall conclusion emerging from this work and some

recommendations for future work.
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Finally, the sample of calculation of catalyst preparation, external and internal

diffusion limitations, calibration curves from area to mole of benzene, and phenol,

and data of the experiments which had emerged from this study are included in

appendices at the end of this thesis.
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