Many of us believe that the future happiness
of the world rests largely in the hands of scien-
tists, who are the modern magicians and
miracle-workers ; it is not their feult that
others at times pervert to ignoble uses the gifts
which science gives us. It is with this in our
thoughts that the University offers them its
greetings and its welcome to-day.”

Outlining the true funclion of universities,
Sir Maurice declared: “I hope t{oo that this
year’s meeting of the Science Congress will
mark the beginning of a reerientation of the
attitude of Indian universities towards scienti:
fic studies. There has been, I think, too great
a pre-occupation with lectures and degrees, 1o
the prejudice of true learning and research.
None denies the importance of learning and
research ; but there is still room for the more
complete recognition of the fact that the great-
est and most vital function of a university is to
increase the bounds of human knowledge, to
be a centre of culture in the broadest sense,
to be the guardian of fundamental values and
to set the standards for its generation.
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This is the true idea amd coneeption of o«
wniversity wot only iy Iedia but e every lund.
To achicve it will be ade more easy by the
new altitude of the authoritics fere fowards
the wniversitios and by the soadticent grants
which by« welcome chanye in policy they are
neo beginning (o make.

If the assistance thuy penerotesly piven is ol
allowed to prejudice the autonony of the une
versitios, for that s o precious possesson
which they could never yiehd apowithout being
false to everything for which they stind, o«
future lies before us incompirably greater than
anything which the wniversithies have koown
in the past. They will beeome what they ought
10 he, homes for original l't‘:H‘.:ll'l‘ll and for the
promotion of learning, wherein o true acade
mic almosphere in which intvipue and Jealons
sies have no place, men may have freedom o
develop all the talents which Guod has given
them, serving faithfully  their own peneration
and handing on the toreh undinuned to o the
generations which come after,”

e

THE THEORY OF THE FISCHER-TROPSCII SYNTHIESIS
By M. V. C. SASTRIL

N a contributiont {o the Discussion on
“Hydrocarbon Chemistry”, held in 1939 by
the Faraday Sociely, London, Dr. S. R. Crax-
ford of the Fucl Research Station, Greenwich,
put forward a theory of the Fischer-Tropsch
synthesis, depicting the formalion of long chain
hydrocarbons in essentially three stages, name-
Iy: (1) the formation of a carbide-surface
(usually coball carbide), (2) the limited re-
duction of the carbide to form long chaing of
—CH.,, groups on the surface, and (3) the dis-
ruptive reduction of the CIIL, chains with chemi-
sorbed hydrogen atoms to yield hydrocarbons
of suitable molecular weights :

(1) 2Co+ CO + H, = Co,C + H.0
(2) H, -+ Co,C = 2 Co 4 -CH.,

v }
(3) -C wCI*I\? (CI’I;’)\ - CH:; - [ 2H =

CH, (CH.)x CH,

This mechanism has been successful in ac-
counting for most of the phenomena connected
with the Fischer-Tropsch synthesis.t? By em-
ploying the ortho-para hydrogen conversion as
a fracer reaction for ascertaining the presence
of chemisorbed hydrogen atoms, it was shown
that oil formation proceeded only when the
surface was almost completely covered by
carbide. In the presence of chemisorbed hydro-
gen, methane was the chief product. Carbide-
free surface also facilitated the water-gas-shift
reaction :

4) CO + H,0 = CO, + H,
which accounts for most of the carbon dioxide
formed and is obviously an unnecessary side-
reaction.

A plentiful accumulation of carbide-cenires
on the surface of the catalyst is, therefore, es-
sential for maximum yield of oil and this is
actually what happens during the so-called
“running in” process, in which the freshly
reduced catalyst is given a prolonged prelimi-

nary treatment with synthesis pas at helow the
reaction femperature, The importanee of e
surface-carbide has received Turther emphacas
in two recent papers of D Craxford publidhe-
od by the Faraday Society. In the first paper,s
it s demonstrated that as the rate of piesiang
the synthesis gas over the catalvsl bed s oin
creased the yield of oil passes through o sharp
maximum,  Simullancousty,  the  amount  of
carbon dioxide formed drops abruptly as the
velocily is inercased beyord the valte required
for maximum  yield of ol The  explanition
given s that at low gas-rates oil=synthesis s
nearly completed over the first part of the eato-
lyst bed, leaving the suceeeding parts free from
arbide and,  therefore, able fo promote the
formation of methane aud earbon dioxide, At
the optimum gas-rate there is oblained o uni-
form distribution of carbide contres and  the
whole of the catalyst s thas actively engagd
in oil-formation. Al higher  pas rates the
yield of oil natweally falls off rapidly due to
the time of contaet with the catalyst surfiee
being too short, With continued use, 1he cata
lyst deteriorates, presumably as a vesull of was
formation and carbon=deposition, =0 that  the
surface availuble for the synthesis and the side
reactions alike dwindles contindously,  In con-
seauence, the length of {the ecatalyst bhod re
quired for good yicld of oil hecomes greater and
greater and the position of the optimum gros-
rate shifts in the direction of lower wvalues,
This explains why, il the gas-rale s maintiin-
ed at a steady value below the initial optimun,
the yield of oil at first rises to a4 prak value after
a few days’ use and then falls off slowly o
result which is quite familiar to experimenters
in this lield and which is often reported mis
lakenly as the “rise and fall in the activity of
the catalyst”.  The advantage of conducting
the process in stages can also be appreciated
in the light of the carbide thcory.



