Figure 15

Effect of operating conditions on bed expansion
— — 16.5 vol% coal in kerosene (run 206) 24°C
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Figure 17

Effect of operating conditions on
catalyst holdup

16.5 vol% coal char in kerosene {(run 206) 24°C
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Figure 18

Effect of temperatures on catalyst holdup
Slurry velocity=3.0 cm/sec
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Figure 24

Bed expansion vs. gas velocity

Comparison of HRI PDU run 7 results with 16.5 vol
% coal char in kerosene
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APPENDIX A

CALCULATION OF GAS/LIQUID/FINE/CATALYST
VOLUME FRACTIONS IN THE REACTOR

The volume fraction of catalyst is calculated from measurement of the
bed height and mass of catalyst in the reactor:

M

‘e = PeAN
where: M = mass of dry catalyst added to the reactor.
Pe = denaity of a dry catalyst particla.
A w cgrosg-sectional area of the reactor.
H = catalyst bed height

The volume fraction of liquid can then be calculated using either gamma-
ray scan or pressure drop measurements.

For liquid/catalyst tests, the followlng equations should be used:
For gamma-ray scan data:
11
1
R
a = HePe tou1p)

wEp1 (WERE = MePe)
pg(100 - we)

el =
W1R1l = ugPe +

For pressure drop measurements:

AP
HD

PrUf P
PL = fc + 1-.5
T00" =g ( Pg

-pc

When three phases are in the reactor, gas/liquid/catalyst, these equations
should be used:

Gamma-xray:
1y
1n—
Im
—a = HBgPcfe t U0

TWRTI,
py + PE%ER:
“1°1 7 H56 e
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Pressure drop:

ﬁ% = Pcte
€ =
wipl

P1 *+ 100 - u

In either case:

ef L elple
pf(loo - Wf)

Eg = ] - Gl - ec - €¢

In the dilute phase above the catalyst bed, ¢, is set to 0.0 and the
same equations are solved.

HD = height between pressure taps
Iy = gamma-ray intensity through liquid
In = gamma-ray intensity at rest conditions
AP = pressure drop

i €c = volume fraction catalyst

. €f = wvolume fraction fines
€g = volume fraction pas

: €, = volume fraction liquid

E 0¢ = catalyst density
pg = fines density
py = liquid density
we = catalyst mass absorption coefficient
uf = fines mass absorption coefficient
w1 = liquid mass absorption coefficient
wg = wt% fines






