Bag 273k 'rergot Nos 30/!..11
‘Bottrop - Item 5

gd_.gggggatiou of cod Mract at 600 stm, in Chasber 17
Noveuber 1to 26, 1938

“Bottrop, Decenber 15, 1936,
’ Up to the end of October 1938 the rmr product for hydrogenatdon
at Wolheim was, with the exception of a few daye, & mixture of pitch, pitch-
distillate, and anthracene oil, since the continuous production of extract

did not yet proceed 3o satisfactorily as to ehsble an uninterrupted operation
for several deys of hydrogenation with erbraot. ‘

The f£irst of the longer operating periods began on November 1,
1938 as. experiment 12 in chamber 17, and ended on November 26, 1938; owing
%o the shutting-down of the extruct chamber. During this—period it wes ~
possible to obtain a rich and satisfactory collection of statistical material
on all of the questions hitherto remaining unexplained, which will be
evaluated in this report.

Equipment of Chamber 17

2 regeneratore: 12,000 mm. in length end 500, mm. in diameter.
1 preheater, 27 hairpin tubes (14,800 mm. in length); 70 mn.
diemster; total volume, 31.7 cubic msters.
li furnaces, 12,000 mm. in length, 900 mm. in dianeter; total reac-
' tion space, 15.3 cubic meters.-
41 heat exchangers 8,000 mm. in length, 500 mm. in diameter.

 III. Experimente on nydrogenetion of Extract

Bydrogenation of a Mixture of Extract and Fuel 011 ina Ratio ot
131,

1. Method of Operation

: The mixture of extract and fuel oil in a ratio of 1:1 (residue
from building lh) was mixed in building 29 with such'a tity of desludging
residuun that the inJ tion proﬂt for rhamber 17 had a composition ofj

33 g extract, 33.15 33.5¢ desludging mreaidnuim

' The atddiuo\n of purification mass 11002 amjtheted to 0.041% of the
injection material; the addition of soda, 0.057% of injectior' product.

£ the lues are averages fit:“N 0-13 f
8 oince on theee e ch er operated very rnJ}y and, the
eoeeryr equilibrium| had been eetl}abl'lehibd.

. The cpntent of purification mass 11002 was ‘kept very low in com-
‘ pa:rison with the oxpe:riantal with pitch-piteh diet ate bocaueea\

_(a) i The Mo leve%} of the cleel,’miging‘I reeidu\m at [the ‘beglnning of the
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experimant; (Hovember 1, 1936) had risen to 3f through & large addition of

‘contact to the injsction product. .

- . '8ince the extract was, according to the opinion at that tine, free
of solids, the solids necessary for the hydrogenation should be provided
solely through Mo charj that is, when the operation was effected with 308
-of a:d]id material; this 30% should be pure catelyst with the exception of

" the ed soda,

(D) kecording to the opinion at that time, there should be withdramn
from the oycle in 2l hours only as much desludging-solids, &nd therewith also

active contact; as the quantity of soda introduced to counteract the
chlorine. - e o

_ According to this calculation, the solid-material level would, once
it had been estsblished, remain constant at equal amounts of injection material
and desludging residuum, in the case of a daily yield of about 500~700 kg,

‘of desludging residuum. Actually, at a charge of 85 metric tons of extract
per day, 1l metric tons of desludging residwum, smounting to 4.5 metric tens
of solids, were yielded; in other words, solids were introduced into the
chamber through the extract which contained sbout 5.5-6¢ of solid material.

- (Accarding to leboratory- analyses, the mixturs of extract and heating oil
in a ra;io of-1:1 contained 2.8-3.5% of material insoluble in tetraline and
cresol.) ‘ '

According to this finding, the method of operation with only 0.0L4% .
purification mass 11002 (calculated on the injection material) is Amposgible
-over a long period, since, just as in the case of experiments with pitch, -
a8 part of the comtact introduced is always withdram from the circuit with
the desludging residuum and must be replenished with fresh purification mass

"4 the Mo level is not to drop below a definite value.

The experiment further showed that, through the continuous recir-
Gulation of the desludging residuun (as was dore from November 1-8, 1938 for
the purpose of reaching a 25§ concentration of solid material), the product
always becomes harder, and the reactivity of the total mixture is thereby
' considerably reduced. From this it follows thats :

(1) Recirculation of desludging residuum without the removal of a
definite quantity of sclid material (and hence with treatment of the residus)
is impossible, since about 5-6% of solid material is introduced into the
circuit through the extract itself. - _ ‘

suning a charge of 100 metric tons of extract per dgy, and a Log
production of so].ﬂd material, 15 tohg of ds‘sludgtrg re:%mum uld bEX :
yieldpd daily; that is, in order to maintain a Mol level of about 0.20%,.
which is nedessary for good hydrogenation, the addition of contact mist be,
exactly, as in the case of charglug pitch, at 0.4% of the fregh feed.

about LS—30% is li/;he?reforq impospibie

{2) Acontact concentration of
for egonomic reaso: 'accgrdlm'T'to (1)

hard, |inert ‘product would be frmed by the possible recirculation of the |

3) Even if kthe exwr.raci'.‘. ":ea" not contain any solid material, a very
desl maiduqh which unfavorably ;nﬂwaneea the ree;tctivitllv of ﬂ‘ho

injection product.

ons
0 liters.
TR R R el P ey o)

ours, 33,18 extrast, 33.1% ffusl
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on. 33,56 desludging residuum containing 0.041% puriﬂcation Bass
11002 and 0.057;1 .80da,.
, Solidas 91.4%; solidiﬂoation point, +85- 0y MoOg) o.'m.
Burnaoe Tmporaturesa 25.6, 25.6. 25.5. 25.3 IEV. '

) 5313933 11,000 oubic meters per houry speomo gravity = 0,280
° ¢

:Difterential preseuro‘z " 14 atm,

Fresh gas to ohamber: 5300 oublic meters par hour; cola gas, 6800 cubie
‘meters per hours

_ Reoyole expanaion gass 2250 cubie meteré per hours

Freah gas consumptionz 549 oubie meters per metr:lo ton of injeotion
- materiel and 1685 cubie meters per metrio ton of fresh feeods

If it 18 taken into consideration that the hydrogen of the

recyole expension gas (64.5%) can be recovered in a Linde plant, then the
hydrogen consumption ie decreased to 423 cubic meters per metric ton of
injection product and 1266 cubic. maters per metric ton of extract.

Yield of catoh-pot product: 6000 liters per hour, specific gravity
1,010 at 20° C, co

‘New oatch-pot products = 2350 1liters per hours

“Water for regenerations 400 1liters per hours

Cl content of watei from cateh-pots 48 ngs por liters

Desludging residutm: 3300 liters per hourg solide, 25%; solidifioation
~ point 96° Ci MoOg, 0.84%.

Heat oonductivitys Regenerator I 82 ) ka. cal./me/hro
Regenerator II 132 )

"Heat tonox : o Cale/kgs 1njootion prods +ale/Kge Extract
‘Furnace I gi - &Iﬁ-&_—

Furnace II

l'umaje 111 ‘3
|Farnace IV. 1
.‘.l'otal o "‘2&

.|The heaat ton ‘of tlno pum extra\ot 15 theramre fai.rly cownaideruablo.

Through the recireulation of\ a large quantity ot fuel oil, hmever 1t 18

deo
pit

eased | 0r t#o injection product by 2/3 to 8 cal.{m OJ &-e of |
and pitch distillate l.]w? a rab 1o of 53 to | 7 has. in mpari.a\on,

heal toneof 141 cals/kge

I
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3. ' Product Ball.'nco' |

A conpleta and’ very good pihtm of ithe products obta.‘lned from
hydrogenation of extract is shown in Tsbls 1, giving averages of L days of
operation. All of the ylelds are calculated on the fresh feed, that is,
extract plus l\vdrogen charged.

Table -1

. Product Balence ,
, For the Period Operatingm Fuel 0i1 (1:1) - Nov. 10-13, 1938.
Operating hourst 96
‘Injection materials 10.92 tons/br. (33. L% extract, 33. .1¢ fuel oil, 33 5¢
desludging residtmm)
Fresh feeds 3.56 tons/hour (100% extract).
COnsumption per. ton. fresh feed (extract): 3.07 tons injection product +
: 0.1795 tons hydrogen.
Product obtained from 1179.5 kg. fresh. feeds

%_calc. on
Kg. . Extract + Hy
Catch- ot product (gas-a-ee)x 616.80 ‘ £2.275
Benzine Bldg. 186,200 - 15.791
Heavy benzine S . 102,00 - ~ 8.680
Diesel oil . 293.600 - 244.872
Fuel oil 3L.600 2.932
Desludging residuum 112.60 9.56h -
Reaction water (pure) . 33.57 2.845
Solutes in injection- and reac-
tion water: :
' NHa 8.59 - 0.728
HzS L.37 ‘ 0.370
CO0g 0.97 "~ 0,082
Phenol 0.7 0.067
Gages: 118.95 : 35.515
Free Hg (Expansion gas I + III) 37.450 - 3.177
. ( "I + 1) 0.238 0.020
cm : 100.600 8.530
CaHg 97.750 8.288
Callg 107,700 9.137
ch“lO 564}050 .155
t 1,330 1.215
C , 0453 .038
Hz3 1,019 0.086
NHJB . I | 311360 | | 0.285
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... Charscteristic of the balance and of the pericd cperating with. -
extrect in general is the comparatively iow.yield of new catch-pot: product.
of 52.3% and the extremoly high amount of gasification-of 35.5% as compared
with 73% end 128 in the experiments with pitch plus pitch dstillate.

However, 1t zust be taken into consideration that:

‘ (1) The specific gravity of the gas inlet was kept very low
"(0+280=0,300), that 1s, the quantity of expansion ges from the circuit,
which appears in the gasification gs "free hydrogen" from expansion:gas I.
+ IIT + recyole expansion gas, cannot be directly utilised as a value of
comparison. At a normal specific gravity-of 0.320-0.3L40 the percentage
1 would be 1.5 instead of 3j the total gasification would, therefore drop
from 35.55 to 34.0%. s : Co o

. (2) The frosh feed of 33.4% is very low as compared with the
injection material. The gasification, as the greatest loss item, would be
considerably less if it were possible to increase the fresh feed of extract,
eince, of course, the gasification losses of .the products passing through
the circuit are also calculated. on the comparatively small quantity of
extract (33.L% of the injection product). The same thing is also true of
the consumption of Hy, which is very high at 1685 cubic meters per metric
ton of extract.

An increase.in the charge of extract in this experimenv was,
however, already impossible because. of limitations in apparatus. o
- The residue of bullding 1l has, at a mixture ratio of ext¥act to -
fuel oil of 1 to 1, a solidification.point of +96° Cj by the addition of
desludging residuum the latter drops to about +85° C. -Owing to the high -
solidification point the inlet temperature at the paste presses must be
maintained at at least 175° C. ’ ' ‘

When mixing the recycle gas of about 40° C with the hot paste of
175° € there occurs a temperature drop of about 75° Cj that is, to a
temperature below that of the solidification point of the injection product.
This copling brought about difficult results at noon of November 11, 1938.

The chamber pressure suddenly increased 8 atm. at 2:00 P:M. and
the resistance at regenerator II was present on the pressure side, where
the injection product solidified as a result of cooling by recycle gas.
By increasing the temperature at the paste presses about 10° C to 185° G,
and simultansougly decreasing ths amoPnt of ges from 13,000 to| 11,000 m?, -
itw ‘possi"ble to| elimnate th danger. the E:unr‘of newJ[chamh rs it
will refoﬁ-e be necess to provide for a gas regensration {deslwdging
‘residuum regenaratirs), in order to meke it posaij}le s 1f neceshary, to
operate at a high concentration of extracts in doing this it i3, however,
doubtful whether a| temperaturd 6f more than 100-120° C would bp tolerable

because of technical reasons (peste pj‘pesgea,‘\L etc.).

Eiquid lucts
-~ . Up to thi present time it his been belisved that by the hydro-
genstion of ixtract therd was principally formed, in addition to bensine,
& very good fuel oil. Table 2 shows that with the prese method of

operation there is cbtained benaine and middle oil and only ve
antibiee of m;*m?w s xiddle oi) vy small



\, | 42
‘fable 2t b

conversion ot nttroot :lnto Guoo‘ul aenzdno, Bonsino, Heovyrnendno, lﬂ.ddlo
0414 g Md m'l 04l

f-‘rom 1 metric ton of oxtraot tharo waa obto.ﬂ.ned (occording to 'rable 1):

' - Heavy  Middle Fuel
Propano Bntane Pentane : Bensine Bemgine 041 01l

FwW. W07 56 Lig 1.6 102 %36 3.8
‘Qaseous benzIne + '
‘Bensine: 36.&35 ty Wt.

lwdrogemtion of extract cen produce benzina end middle oil
almost exclusively, even in the sump phase, whereas the productdon o.f.’ fuel
oil is inposs:lble by this method of oparation. : _

: a8 ghown in Table 1 the reaction water is about 1% higher than
4in experiments with pitch, a value which had previously been found for
extract at Leuna,

'l‘he amount of phenol in the catch-pot product from extract is
eonsiderably greater then in the product from pitch plus pitch distillate.
There was an average of 3.0% phenol in the total catch-pot product of the
operating peried. If this value is recalculated on the basis of the new
catch-pot product obtained from the extract, then there is present in tha
catch-pot product from extract 8.1% phenolj the average for catch-pot
product from pitch plus pitch distillate is 1.8%, =

jb! (ases:

Table 3 (aee appendix) shows the exact analyses of the individual
expanaion gases from hydrogenation of extract, and, for each-of the gases,
the specific values (cubic meters per metric ton of injection product and
cubic meters per metric ton of extract). The numerical values served as the
basis of the calculation of both the gaaiﬁcation in the product balance
and of the C~gasificatton in Table 5.

Characteristic of the hydrogenation or extract is particnlarly the
large quentities of methame. formed as compared with previous experipents
with pitch, from which it is necessary to conclude that extract has a
stronger tendency then pitch to gasification into lower hydrogarbons, or,
in other words,- extract behaves- substantially 1ike the coal from which it |
produced (about 25% gasificetion in #ha hy g::g:ion oEﬁoal) .The percentagd
.of gasification in the quro' tion' of extrast d- uiLth‘ tha;t of p itch
is shom in Table' k.

- ﬂho pera~entager or ca‘, Cqy and Cp ‘13 oinlar ﬂo that‘of the bydro

genn:lon of pitch plus pitch distill te, that, by thy high! gaaification

Qgr lsyutgena on of extract, the yioldlof be camrgaa mounta
‘Y0 36.143% o

2.
. The C-siisiﬁoqm.on wn aladb been uealcnlnted ﬁron the y.leld}o of
tho :Undi.vidtm hydrocartions per hour (Table 3), which, under ‘the ulpnptimn

the B-product ( oil and. duJLudgin&; reoidn\-) present in the
ev:h no longer | romﬂ te of |33.33 extracty that 1s,

,uaown Tabl
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£rom 1000 kg "of charged extractwdarbon, 333 kg. of carbon were'gasifisd

(Teble 5). If this is compared with the values for the charging of pitoch.

Plus pitch-distillate, there-is found a C-gasification of-12:83%:

Table by
pistribution of oasmcationlin’maet_- and Pitch-Rydrogenation”

pydiogengtidp Hydrogenation of Pitch.¢+.
of Bt_ract - Pitch Distillate (53:47)

Free Hy: (Expansion gas I N T g : S
R Recycle gas: expansion) 8.646 - 64208

. Free Hy (Exp. gas IT + VI) 0.05L 0.919 -
CHe 23.240 15.710°
CgHg 22,570 26,220 -
C3Hg 24,880 26,900
Cotyo 3.310 . 2.398

9 00327 : 1'533 X
Ha8 1.3 3.830
NHs , 12.763 3.296

Table 5

C-Gasification for,Charging Extract as Compared with that of Pitch
: Plus Pitch Distillate (1)_‘30147) : .

Extract: 88.54C " Pitch + Pitch Distillate (53:47)s 91.5% ¢
Charge: 3.56 tons or 3.150 Charge: 7.L45 tons or 6.820 tons C/hr.
Hydrogenation Hydrogenation of Pitch +
o of Extract . Pitch Distillate
ocarbon Z ¢ Yleldof C, EE ZcC Yield of C, E@
¢, 8.52 268,2 2.89  196.8
Ca 8.69 273.8. ' 4.26 2902
Cs 9.68 305.0 3.77 257.3
Ca 5.13 1@!}: 1.64 11§.o
05 103 . 0021 i 1 c$
. L [ i n |

I 1o ! N I ‘ ! !
The! kind and mdjlunt‘ of gasification agree with the values obtained!
at Louna for hydrogination of extract. (Dr. Winkler and Dr. Frese, Large- .
Scale Experiment of the Hydrogenation of Coal-Extract at 300 atm. (heavy-
011 Bxperiment), Report III, page 17, and a\x;:‘rple;nen“t 7 | “
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L. Charge; Yield, and Conversios &g Uhamber 1 17 in Hydrogenaticn
ot ntuct rlue ruel 011 1u mtd.e ‘of: 1;1

During the ontire por:lod operlting uth extract end fuel - oil ina
‘ratio of 1) the figures for the charge, yl.eld, ‘convérsion wers con-
siderably lower than those inm the experimnta with pitch plus pitch dis=
‘tillate. = The present values for extract are similar-to those for coal,
but this is not surprising in view of the faot that in both cases the con-
centration of B-product in the :ln;lection mterial is very high.

Table 6 6

Charge, Yield, and COnvereion of Chamber 17 in the Mrogenetion of Extract
: andFuelOﬂ.inaRatio of lil )

Comparative
Values for
v , Pitch + Pitch
11-10- 11-11 11-12 11-13 Distillate

Charge: Injection produet/rw:pa.ce

volume - t/h/a® 0.3 0. 0.1 071 0.85
Charge: Frésh’ feed/furnace vol. oL
th 0.2 0.24 0.23 0.23 0.61
Yield: New catch-pot/fnrnace ~ '
~ volume - t/h/m® 0.16 0.15 0,15 0.15 0.52
Conversion: New catch-pot/rresh o o
feed - t/t/h— 0.66 .0.625 0.64 0.6} '0.85°

5. Absorption coefficients of Catch-pot Product and Deeludging
Residuum _

The absorption coefficients are liated :ln Table 7, in which
connection it should be noted that the catch-pot product consists of
extract and new catch=-pot product plus recycle fuel o:ll. ‘
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Ibdrogenutioa of & Mixture of ntuct, uting 011, and mtch
bonin ab w;oo' ) dn Rttd.o ot 2:1:1. .

. 1 llsthod or 0pcration

Aﬂ already emplainad 1n the description of Experiment 4, it is

possible in the hydrogenation of extract to increase the- ‘yield and decrease

the gasification if it is possible to increase the fresh feed: 'Since at '
‘the-present-time-it- ts*imusible*fortee!uﬁvﬂ“rmmv‘twimrem‘"thﬁ
concentration of extract, the only other possibility for increasing the -

‘output consists of replaeing the B-product heating-oil in the extract paste '

with fresh product.

In Etper:l.ment B, 50% of the paste plus heating oil was replaced
with pitch distillste distilling over above 300° Cj the pitch distillate
could not contain any constituents boiling below 300° C since it is added
to the pure filtrate, the seme as the fuel oil from Bldg. 1k (solvent
aeparatién) For the purpose of further increasing the fresh feed, snother

16¢ normal pitch distillate (calculated on t.he injection pmdnct) was
added in building 29.

The va‘l.ues used .t‘or the calenlation are the average valuaa for
h8 hours of Wovember 18 and 19, 1938.

2. errating Conditions and Values

Injection materdals 9500 liters pei' hr. 27.2% extract, 13.7%

* fuel-diI, 13.4% pitch distillate (above 300°C)

- 15.7% pitch distillate, 30% desludging
.residuum containing 0.L5% Ptn-ificauon Mass
11002 and 0.051% soda.
Solids: 9.5¢; solidification point +50° Cj Mods 0.68%.
Furnace femperaturaas. 25.6, 25.6, 25.5,:25.3 Mv.
Chamber pressuraf variatiom: 1l atm. o
Gas Inlets 12,000 cubic msters per hour.
Fresh gas o -chanbers 5600 cubic meters per hour; cold gas
'6000 cubic meters per hourg recycle
empanaion gas, 1750 cubic meters per howr.

of fresh fead.

Fresh gaa{ conaumptional 500 cubic mFters per me;.ric ton of 1;Ject1¢n.

908 cubic msters 1{)er to

If “the hydrogen of thqp recycle exp\ans:lon gas is recov\bred in a
Linde 1plant,J e consumption of | 'hydrogen 1is reducedl to 40O cubiec mters per
‘toﬁ of‘injec on, and 726 cubic 'meterq per Tu of irreah feed.

Amdiunt of catch-pot pﬂ}oductt 7150 ]J.ter per Jour, B\Peciﬁ{:

N catchipot- oduct heso ‘EY = 1,027 af 20° C.
-

iters’ per hour.
ater for regenyratio ‘I.itera per howr,



.
 CL'ontent of oatch-pot:water: 25 mi1ligrins per Mter

‘:"mnludglngmndmwamo -14ters per-in‘j-solidss 2l 7%, ucndiﬁ.-
- oation point +77° Cj MoOs 04738,

: Hut. conduotivityu ‘Regenerator I 9k Cal/me/hr.
Rogomaw o 129 cul/nl/hr.

xontjom. .
Furnace

3. Product Balance

The product balanee for this operating period (‘I‘able 8) presents
a much more favorable picture than that of Table 1 for the charges of
extract and fuel oil in ratio of 111. The formstiom of catch-pot product
is greater, and the gasification has decreased by half to 179, which shows
how important it is to have the concentration of the fresh feed as high as
possible,

(a) I.:I.quid P:oduéts‘

. The percentage of the individual catchepot fractions was quite :
differant ag compared with Experiment A. While the charge of a pure mixture
of ‘extract and fuel oil gave, besides a small amount of fuel oil, mostly
bengine and middle oil; the totsl quantity of components distilling over
at 300° C was considerably decreased in favor of fuel oil by charging pitch -
distillatej about 80% of ths pitch diatillate was converted into fuel oil.

-The reaction water and the phenol eontent of the new catch-pot
product were aamawhat -less.

gb! Gases

In Teble 9 there are listed the analyses of the expansion gases.
as well as the specific gas values,  Sines no stock analyses were available
for this operating period, it has been possible to calculate in each case
only the total hydrocarbons and its C valus. On the basis of this C value .
(about 2) it can be stated that the pementagew of the hydrocarbons 18 | . .-
apro:d.wtely asinExpe'imntAand the| exper: ntawithptch

pl pi h d.ia § through the fact that e gasjification is 50% less
then in | ge tion of extr ) ﬁLﬁ 1 in a ratfo of Js1, the
pe\k‘cent e of orgas and gaseous be is naturdlly re Iuced by half.
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,'Product Balance ‘Lor the Period Opeuting vd.th R:trdct, “Fuel 011, P.l.tch
_ ‘ Matinate, Pitch Distillate. - Novs 18 and 19, 1938

Operating hourss hB '

Injections 11,30 tom/hr (27.25 Extract, 7% fuel oil, 13.4% piteh
distillate (sbove 300° c), 15.7% pitch dietillate, 30 og
-desludging residuum)s

Fresh feed: 6,27 tons/hr. (L8.3% extract, 23 85 pitch diatillato (above 300°C)

27.9% pitch distillate).

.Consurption per ton fresh feed: 1.803 tons injection +0.099 t Hgo
Product obtained from 1099 kg. newly charged products

kg, % calc. on fresh
Products ‘ L feed + Hy
Catch-pot product (gas free) - © 796,00 o 72,140
Benzine - Bldg. 20 , 96,30 . 8.760
. Heavy benzine : 48.45 L.lao
Diesel oil 190.25 - 17.320
Buel ofl , 461.00 ‘41,950
Desludging residuum obtained 64.80 5.8;95
Reaction water (pure) 26.98 , 2.455
* 8olutes in reaction and injection
- water:
H.S 6.76 -0.615
C0, - 0,62 0.056
Phenols - 0.80 . 0.073
Gases: 188.49 17.155
Free Hy (Exp. gas I.+ III + ‘
recycle exp. gas) . 17.47 1.592
Free Hy (Bxp. gas II + VI) 0.09 0.008
»Hydrocarbons (c =2) . 169.45 15.420
COq z . 0.00 0.000
{Hz8 ' "0.83 - 0}075
Ny el 0.6 __0.060

1092,54 A‘ 99.425



‘per hour)

-
L. Charge; Tield, and Conversion of Chamber 17 in the Hydrogena~

“tlon of a Mixturé of Extract and Fuel 011 Plus Pitch Distil-
late (above 300° C) in Ratio of 2:1:l. : '

. As already mentionsd several tines, the amount to which the fresh
feed can be increased is decisive in judging the economy of & hydrogenation
process. ' In"Experimsnt A the charge and yield must have been extremely low,

-8ince -66%-of -the -injection-product-was-introduced-1in-the-eirewit-4n-the form-

of inert product. By the replacement of a part of the paste plus fuel oil
with pitch distillate and an additional amount of pitch distillate, which
does not require any B-product, it was possible to obtain a considerable
increase in the charges and yields as shown in Tabls 10 (compare Table 6).

Teble 10
Charge, Yiéld, and Conversion in the Hydrogenation of a Mixture of Extract,

Heating 0il, and pitch Distillate in a Ratio of 2111l Plus 16¢ of Pitch
.. Distillate '

Charge (injection/furnace-volume) ton/hr./m’ 0.76 0.7
Charge (fresh feed/furnace-volume) ton/hr./ms: 0.39 0.39
Yield -(catch-pot product/furnace volums) t/tr/m3 0.34 0.34
Conversion (catch-pot prod./fresh feed) ton/ton/hr. 0.875 0.875.

C. Hydrogenation of & Mixture of Extract and Fusl 04l in a Ratio of
: 1:1 in “Straight passage."

]

Since the ‘charge, yield, and conversicns of Chember 17 were not

.satisfactory in the charging of extract and fuel oil in ratio6f 1:1 (Table 6),,

an experiment was made to hydrogenate this mixture in "straight passage.?

In this experiment the injection should be considerably increased, and fresh
oil centrifuged or distilled out of the large amounts of desludging residuun,
Since in this method of operation experience shows that the quentity of
catch-pot product is less, hydrogenation in a “straight pagsage® is only able
to show an advantags in comparison with the msthod of operation at Welheim

in that the total amount of catch-pot product plus new oil from the de-
sludging residuum is greater through the increased charge than the yield of
catch=pot product at a lower charge and less desludding residuum containing
25-30% solids. S . :

With the increase of injection materisl and the yleld of desludg-

4ng residuum, thore is |a deorease n the concentration of solid ma erial which
automatically brings about such a great decrease quantity of catch-
v + .

int
| tal amount of cat¢h-pot product + oil from the

pot product, that the 1
increased desludging residuum becomes congtantly less; the concentration of

solid material in the f‘hrnace“ cons tantly decreases so repidly that |a main-
‘tensnce of, mot to mention an|

increase in, the injection material is impo]::iblef

‘ ] : v
In Bxperiment C whith was| termirated after 12 hours, the |quanti
of npw catlph-pot ‘producit decrpased Yy about LOF (from $300 to 3000 liters
bt a decrease in the concentration of solid materisl from 25% tb
15¢, through the removsl of larger quantities of desludging residuum. This
qnan“td.ty could not be o‘oupena ted qu by distillation of marketeble oil firom .
the double|quantity of desludrine residunm thatfu, the output of \um ch»



A
which is already low, was Bti1L further reduced by this method of oparition,.
Ata further drop in the condentration of solid material of the desludging
residuum to Lf, the newly formed catch-pot product dropped to practically
20ro. N

.. This experimental finding confirms the necessity already mentioned
@bove of the highest possible dontent of solid material, - -
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