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Two =stage catalytic hydrogenation of coal - using ebullated bed

cotalyst cascoded forward trom lower temp. 151 to higher temp. 2nd

reaction zone, reducing ami. of fresh cotolyst vsed

C89-050361

AU-A-23607/88 -

HG-Al) N(2, 3-C, 3-D, 3G)

Process comprises: (a) feeding a slurrying oil and particulate
coal at an oil:coal wt. ratio of 1.0 te 4.0 and below ahout 700
deg.F into a pressurised Ist stage catalytic reaction zone
(zone 1) contg. coal-derived liq. and H, and an ebullated bed
of hydrogenation catalyst; (b) passing the conl and H; up
through the ebullated bed, mairtained at 700- 804 deg. I 1000
4000 psig H, partial pressure and space vetocity 10-90 Ih/he
per cu. {1 settled catalyst vol., to catalytically hydrogenate
the coa!, giving a purtly hydroconverted muterial; {(¢) with-
drawing this material conty. gas and lg. fractions from zone
1 and passing it, witl, extra fl,, to a Ind stage catalytic roepe-
tion zene { zone 2} maintained at 750-460 deg.F and 1000-4000
psig 11, for further hydrecracking of the liq. fraction with
minimal dehvdrogenation, to produce gas and lower hoilding
lig. effluent materinls: (d) passing used catalyst particles
with average age ahout 3003000 Ybs. coal processed per Ib.

from zone 1 1o zone 2, and withdrawing from zone 2 used
cutalyst with average age at least about 100Uib coul processed
per 1b: (e} withdrawing the effluent material from zone 2 and
phase sepg. it irto gas and lig, fractions; (F) pessing the fiq.
froction to a distn. nnd a lig-solids sepn., from which u lig,
salvent stream of normat b.pt. above R00 deg.¥ and contyg.
less than aboul 30 wi. % particulate solids is reeycled as annl
slurrying oil; and {g) recovering hydrocarbon gas and
increased vields of 4C-650 dep. I hydrocarbon liq. prods.

fram the process.

DSE/ADVANTAGE

~ 7" Compared with the prior art. in which catalyst flows
between the reactors in countercurrent to con) nnd i1s prods.
the fresh catalyst required per ton of coal processed is
reduced by ahout 50%. The pref. reeyele of the undesirable
650 deg.F+ hydrocarbon ligs. to the 1st stage reactor elimin-

ates their net prods.
PREFERRED CATAI

T TThe pariiculale catalysi in both reaction vones contains
either Ni and Mo or Cu and Mo, in each case with an AlO,
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FREFERRED ZONE CONDITIONS

Conditions in the 1st and end stage reaction zaones are
pref; temp. (1) 720-780, (2) T60-850 deg. F: H; partinl
pressure, (1) and (2) 1500-3500 psig: space velocity. (1)
20-70 fb/eu. M. of seltled catalyst vol,; average age of
particulale catalyst removed from the zonc, (1) 680 -12HE,
(2) 1000-2500 b, coal processed /b, catalyst. (SpplAdRKMI
NwgNod/2).
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