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STUDIES ON THI CATALYTIC SYNTHESIS OF
VINYL ETHERS FROM ACETYLENE AND ALCOHOLS
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PREFACE

One of khe outstanding developments in chemical
industries, during the last three decades, has beenm the
use of acetylene as a starting material in varidhs cheni-
cal syntheses, This development of acetylene chemistry
had been most spectacular in the period of World War II
in many countries, particularly in Germany., Being highly
reactive in nature acetylene can be made to yield almost
any carbon compound by subjecting it to different chemical
treataents, This is clearly indicated by the fabulous
"Acetylene tree", yielding its various fruits, ranging
from synthetic rubber to blood plasma substitute, from
clear glass like plasties to viséoua adhesives, and from
common simple chemicals like acetic acid to brightly eol-

cured complex hydrocarbons like eyclo-cctatetraenes

The most noteworthy feature of acetylene is
that, it can be produced directly from coke and lime, ihe
only other requirement being cheap eleciric power, Witk
the advent of atomic age, the availability ef cheap elec-
$rieity will increase enormously, Hydel power contributing
its owh share, ahd we can confidently look forward %o the
era when aaetylena shall ®e the basis of a major portiom
of synthetic chemical industry, specially in those ceuntries
which have practically me source of natural petroleum,
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It is claimed that extensive researches nave
been carried out on acetylens chemistry, particularly in
Germany, bul publication in this fieid is extrenely meazre;
only references which could be traced are the various
reports of the agencies like Field Informsiion igency,
Technicel (FIAT) and the British Inteiligence Objective
Sub-compittee (BIOS) where the pioneering and outstanding
work of Dr.dulius W.Reppe' stands uwniyue. Reppe' has,
in fact, opened up a number of new fields in acetylene
chemistry l.e. vinylation reactions, ethinylatiorn reac-
tions, polymerisations and carboxylation. TFollowing
his lead, many radically new processes have been deve-
loped for syntheses of little known orgasnic chemicals,

which have great industrial importance.

Amongst the various acetylene derivaiives
vinyl compounds find'important applications in plastic
industry. Being in great demand, attention was paid to
find out new methods for the production of wvinyl com~
pounds like, vinyl acetate, vinyl chloride, and parii-
cularly viny} ethers. These researches ultimately
culminated to the important discovery of the general
method of direct vinylation. Unfortunately however,

details on this process of vinylation are tofally

Jacking.

Tt was therefore decided by the present

author to undertake detailed invesiigations on the



above-mentioned protess and to evaluate the indussrial
feasibility of the same, The investigations carrisd out
and presented in this thesis deal with the vapour vhase,
as well as the pressure vinylation of alecohols in wre-

sence of catalysts for the production of vinyl ethers.

Yart I of the thesis deals with the studizs
on the vapour phase calalytic vinyluiice of rethanol,
ethanol and n-propanocl te the respective ethers. The
effects of reaction temperature, space velocity and
reactant ratio on conversion have been rovorted sesarate—
ly. tivities of various important catalystis have also

been evaluated,

Fart II of the thesis iz related to the
studies on pressure vinylation of Ethanol. Effects of
temperature, residence period and gas concentration,
have been examined and results obtained were compared
with the results claimed by Ger.an investigators. OSome
differences in the conversion percentage were noved. uhe
difficulties and precautions against dangers, associated
with the hamdling of acetylene under pressure, have been

described in detail.

The activities of vapour phase catalysis
and their surface area measurements, are tie subjects
of study in the Fart IIL of the thesis. The surface
area of important catalysts was measured by the gas

adzorption method of Brunauer, Emmett and Teller and

'the results have been tabulated.



Finally the thesis has bsen sumnarised and
econcimic feasibility of the process has been discussed.
A comprehensive review of exigting literature on this

subject has been included at the end of each part,





