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ABSTRACT

A gas phase and & slurry phase radicactive fracer study was performed on the
12 tonfday Llguld Phase Methanol (LPMEOH: Process Development Unit <PDUD in
LaPcrte, Texas. To study the gas phase mixing characterlstics, a radicactlvp
argan tracer was injected 1nto the feed gas and a2 residence time distribution
wat generated by measuring the response at the reactor outlet. Radicacttve
manjanese oxide powder wax tndependently Tnjaectec into the reactor to measzurs
the slurry phase miying characteristics.

A ftanks~in-se-ies model and an axial dlspersion model were applied to the dats
to characterize the mixIng tn the reacter. From the axial dispersion model, &
transtatiorn to the aumber of C5TR's (continuous stirred tank reactors) was
made For compartson purposes with the first analysis, Dispersion correlations
corrently avaitable tn the ilterature were a)so compared.

The tanks-in-series apalysis #3 a simpler modet whose results are easily
Interpreted. However, it does have a few drawbacks; among them, the lack of a
reltable method fo- scaleup of & reactor and ro direct correlation between
mixing 1n the slurry and gas phases.

The dispersion model allows the miking in the gas and slurry phases to be
tharacterized separately while including the effects of phase transfer.  This
analysts offers a means for combining the gas and slurry phase disparsiaon
models into an effective d'sperzion coefficient, which, in turn, can he
related te an equivalent number of tanks-in-serles. The ditspersion methods
reported are recommended for scaleup of a reactor system. '
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I. INTROOUCTION

A gas phase and a slurry phase radicactive fracer stugy were performed
on the Eiquid Phase Wethano! (LPMEOH®} Process Development Unit (PDUZ
in LaPorte, Texas. The LPMEOH reactor 14 operated as & three phase
slurry bubble celumn with an irternal diameter of 22.% inches ard an
L/L ¢Length over Tiameter? of approximatety 10, The slurry phase 1:
operzted batch and contain: an Inert hydrocarbon oil and a powdered
methanol catalyst. Synthesis gas s bubbled through the siurry via a
gas sparger. & freeboard section is present abowe the sturry to allow
for 01l disengagement, To study the gas phase mixing characteristics,
a radloactive argon tracer was injected inte the feed ges and 2
residence time distribution was generated by measuring the response at
the reactor cutlet. ERadlcact!ve manganese Cxide powder was
independently iniected into the reactor 1o measure the slurry phase
mixing characte-istics.

Two separate analyses were done on the data. Tha first employed a
tanks-in-series medel and the secend zn &xial dizpersion madel. From
the axial dispersion model, a translation to the pember of CSTR'S was
made for compariscn purposes with the first analysls. Corretations
currentty available 1n the Titerature are also compared. However,
sirce most of the literature correlations are based on z'r-water bubdle
calumns, these data and analyses provlde an interesting comparison.

This report summerizes the experimentz] testirg methads used, the twn
models studied and those avaiiable in the Titerature. A recommended
procedure 35 of“ered for calculating the nurber of CSTR's from a
dispersion model which is applicabla for reactor scaleop.
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