Geleenkirchen-forst, July.7, 1942,
‘Comparison of Coal Hydrogenation Units with
v ;Reépeo{;‘_ to the Starting of the Hydrogenation Reaction.

- - ~The rate of temperature rise in the first reactor is of prime.
importance for good ‘results in the operation of the hydrogenation units.,,

The faster the reaotor reaches its vaximum temperature, the longer will be
the residence time at this temperature and the higher the conversion of solid

mtter (coal throughput) and the lower the asphalt content, - -

: The effect of diqt—:illation in the 'aeparat'or. due to temperature .
differences in the last reactors, is so great that no unambiguous conclusion
can be drawn concerning the relation between the -percentage of 'dligdge

separated and the start of the reaction,

-~ . The temperature rise in the second section of the preheater is”
quite considerable which indicates that ‘an appreciable part of the total heat
of reaction is liberated here which assists heating from the outside. - The -
efficlency of the preheater which results in high inlet temperatures for the
coal paste is an important factor for the satisfactory operation of the

hydrogenation unit, -




Golsenkirchen-Horst, April 13, 1943. Shutdown and Inspection of Unit 706.

‘ " The wnit was shut down on 'Apr.{i* 1‘,., 1943 after an 6n-atrea,m;1;j;.@g
“of 7483 -days:  The préheater hairpii tubes had been in operation for an -
-average of 769 days. All preheater hairpin tubss wore exchanged for recon~

ditionéd ones (oleaned and heat treated at Lewna),

‘ ' Inspection showed a_coke deposit in the third.converter which
filled about half of the converter diameter and extended to a height of"
about 1.6 feet; the deposit was located about 49 feet from the base of the
converter. The reason for this deposit probably can be found in the
temporature rise in the comverter to & maximum of 27.6 mV (probably ebout
875°F.) on January 18, 1943. The lining was ruptured at the seams in
various places. . o '

A coke deposit filling almost:the entire diemstor of the liner end

extending to a height of about 1.8 feet was found in the separator. The
inlet funnel space was free from coke, with the:exception of a piece extend-
-ing into it from the top. "The coke deposit has formed, therefore, in the
“fosm zone" which is not cocled by the hot recycle and it has grown further
in the hot gas seotion, E BT

The temperature-during it formation must have been around 1238°F.
according to the percentage of volatile matter in the ooke.('l.tl%).‘—‘

It is not impossiﬁle that elminatfon of watervcooliné, together
with the strong reduction of the through-put to 16.5 tone of coal paste.
together with power failure, have started coking. .

cdnsi_l.demble 'depoéiée;;dtobrohena were found ':ln the condensers,
the headers and the separator limes, ampunting to 807 of -the diamster. -
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‘GelsenkiroheneHurst, Marsh 27, 1943

AMBIORANDUY OF THE RELATION BETWEEN HIGH-PRESSIRE OPERATION OF THE
HYDROGENATION UNIT AND THE OPERATION OF THE SLUDGE CENTRIFUGES,

ii'horeffeotr%m*th&ueﬂtrlfu@“pﬁﬁt of aiPParent mueq'in tho
operation of the hydrogenation units can be sumarized as follows: '

(1) The addition of about »26%'§f~ihoa1 £rom other gources to the
regularly used ocal was without effoot on the centrifuging properties of-
the aludge, ' _ :

- (2) The offect of the partial pressure of hydrogen in tho range
of - 540570 atm, (7940-8375 pai,)on the asplalt codtent of the aludge was
amaller than the effeot of the residense time (throughput) and the quality
of the reoyoled pasting oil. Consequently, thero iz no effeot of the
hydrogen preassure on the centrifuging operation, - g '

(8) The number of flushings coourring in the centrifuge plant hae
no oomnestion with the ohemical resotion at high pressurs, It oan, however,
be shown that their sudden inorease is rolated to ohanges in the operation
of the ooal scharbers, The change-over fren pasting oil to eosl paste or -
the injeotion of oold raste ia empeoially noticealle, whereas reversal of
this sequense was without offeot probably because it could be ocarried out
more rapidly, ' During uninterrupted operations no detrimental effeot of the
injeotion of 6old paste eould be noticed, Obviously, the comtent of @olid
mtter is strongly reduced by an inorease in flushings| so that often over~ -
lapping of effeots ean be found, _ PR '

. (4) The space veloodty in the hydrogenation ohambers has the greate
est offeot. At higher throughput rates botter centrifuging rosults are ob-
tained in spite of & higher asphalt content, Bescause of the higher temperaa-.'

turo osused by the higher throughput rate the ratio of .asphalt to solid
mtter or total heavy oil is higher, The cause for the improvement of the
sentrifuging results should not be with the asphalt or, at least, not im-
mediately, It is not improbable that the quility of the heavy oil prodused
or a ohange of the solloid-ochemicnl conditions are of importanse, .

" (5) The effeot of the asphalt content of the sludge is: notiosably
“smaller, At the same high temperatures and igh throughput rates of the shame-

bers, htwever, a detresse in th aspialt comtent riaul_ts in mPtov‘ememt of -

:;:e oentrifuging results and rovement in the ty of the pasting ofl

ioh further reduoes the ‘tend_emwy to u‘uaplalﬁ‘b formtion, -
. N | | ‘ . |
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