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Answer to Comments from Professor Selwood

In a letter to the editors Sclwood (1)
expressed the opinion that Van Meerten
et al. (2) have confused the symbols e and
a used by Selwood (3) and Martin et al. (4),
respeetively, and that they have misquoted
Martin’s equation.

We acknowledge that our use of symbols
may causc confusion. We were conscious of
the fact that Martin ef al. (4) cxpressed
their a per molecule of hydrogen: in the
sccond paragraph of (2) we also used an
a, but with the value 0.7. So e(Selwood)
=1a(Martin) = «(Van Mecerten), ¢ and
a arc defined as the change in magnetic
moment of the adsorbent caused by the
chemisorption of hydrogen related to abso-
lute zero.

According to Martin ef al. (4) at other
temperatures the change in magnetic mo-
ment, awes, 18 less, following the relation

M,
& = Omes 7 (1)
M

&

with M, the saturation magnetization ex-
trapolated to absolute zero, and M, the
saturation magnetization at any tempera-
ture. To be in line with the text following
in the paper (2) we wrote after rearrange-
ment of Martin’s relation

I, (T°K)
G(T) = p( )
I, (0°IX)

(2)

where €(T) = Lames (Martin), a(Van Meer-
ten) = a(Martin), /,, the spontaneous
magnetization and the quotient I,,(T)/
I.,(0) = M,/M, On the contrary in low-
field magnetization measurements Selwood
(5) found that in his relation for the
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fractional loss of magnetization

AM  2Nue
=T (3)
ML,V

where Ny is the number of hydrogen atoms
adsorbed on the sample and V is the volume
of ferromagnetic adsorbent, 8 the Bohr
magneton, the only temperature depen-
dence was located in the spontancous mag-
netization. e proved equal at —78 and
206°C.

Following Geus and Nobel (6) and
Martin et al. (4) we introduced in Eq. (3) a
temperature dependent e(7') according to
Eq. (2) so that the fractional loss of magnet-
ization became temperature independent,

AM  2Nue(T)8  2Nuaf
M I,V L,0°K)V’

Admittedly some of the results reported
by us in (2) confirm findings by others
reported in earlier publications. However,
one should recognize that significant differ-
ences do exist between different nickel on
silica catalysts, so that we felt that verifica-
tion of these findings for our catalyst was
not superfluous.

Our attention in (2) was cspecially di-
rected to measurements under reaction con-
ditions. This paper (2) is the third in a series
of four papers on benzene hydrogenation
on Ni/SiO,. The important new facts re-
ported in (2) are:

i. Adsorption of hydrogen is not homo-
geneously distributed over the nickel erys-
tallite size distribution.
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ii. The hydrogen active in hydrogenation
does not compete with benzene on the
surface of our catalyst.

iii. Only a small fraction of the nickel
surface plays an active part in the reaction.

iv. A weakly bound form of dissocia-
tively adsorbed hydrogen reacts with
benzene during the flow of hydrogen and
benzene over the catalyst.
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