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SUNLMARY

The dynamics off purticles in vertical pneuwnatic
transport have been examined both theoretically and
experimentally with particular reference to the acceleralion
zune. A theoretlcal model has been proposed in which the
mean pariicle velocily is related to Lhe observed pressure
drop in the system. The model was tested with a series of
experiments uping three different sizes of glass spheres (diam.
range 1.15 to .6l nm) and one size of steel spheres (1.0 mm diam.)
trangported with alr. The results of lhe analysls are
presented in a form that cun be used to determine porlicle
residence times in a vertical pipe from pressure drop
meagurenentss., In particular the nodel can be used to eglimate
particle residence times in transport system in which a
chemical reactlon occurs between the transporting gas and the
entrained sollds.

Three gilze ranges of sintered nickel monoxide
(viz. 35/h2, 42/L8, 48/60 Tyler screen mesh) have bheen
reduced in both a fixed bed (temp. range %00 -425°C) ahd in a
transport resctor (temp. range 500-700°C). The kinetics of
the reduction for the two cases are expressed guantitatively
and compared. The results showed thal the reaction rates

observed for the reduction in the transport reactor were much
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fagter then those predicted by extrapclation of the fixed
hed kinetie data. The marked increase in reaction rate

is attributed to a change in reuaction mechanism assoclated
with the mode of chemisorption of the hydirogen on the
nickel monoxide surface.

The work indicated that hoth low purticle residsnce
times and high reaction temperatures can be controlled quite
clogely in the transport reuctor. It is shown that the
{transport reactor i1s partilcularly suitable for carrying out
chemical reactions belween a gas and a particulate scolid
vhen high resction temperatures can be used to produce fast

regactlon rates.



