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12. Materiels of Construction (b)(contra.)

F ] )

stalls from buekling in the case of fire, the supports for
the converters and connceeting girders were insuloted. &
layer of Diatomit tlocks zbout 65 n/m thick wes lzid a2round
the cutside of the structural steel and held in place kv

o wira mesh. ¢ coating of 15-20 m/m of cement wes epnlied
over the fon to arotect ageinst wecther and to make o

£m20th Tinished curfoee. Other structural steel members
wore 2lso covered with eithor brick or Distomit and finished
with & cement coct. Those precautions heloed te prevent
more scrious eecidents in the cese of fires, since the steel
could sténd intense hect for 39 minutes or longer when so

o

nrotected.

the Tollowing teble Yo, IV shows the I.G. Ferbenindust-
le epnlicetion of varinue “ypes of Insultting materisls

"or ¢iffcrent srplicstions.  The orcinates show the temporsa-
tire renges and the services, while the blocks show the

tyne of meterial ard the thickness for difforent dlameters.

By

[

13. Conclusions. .

In & plenned ceonomy and in onticinetion of war, o
netion mey artificiily stimulsate the produstion of potentizl-
ly strategic metericls., In this light the chronological
developmont - ir Germiry of the high rressurc hydrorenation
procesges rre of interest., The errliest commereinl plents
were the Heber units for the hyérogenstion of nitrogen %o
samonie.  Developed prior to 1913, this srocess made Germany
independent of Chile saltpetse immorte for explosives vnro-
duetion during World Wer T,

The experience geined in design :nd soverotion of these
units proved helpful when the. Germens exvindad their sesreh
for materisls rnd eteriog in the esrly 1920ts to hydrogen-
3te ervbon monnxide to nethenol.  The designs of suxiliar-
iceg, sefaty freceutions, snd matericls of construction coulé
te coplied dircctly, and the designe of the converters, heat
sxchangars, and SCPETELOTS, could, with suitable modifica-
tisn, be used. Thus the Germens had two lerge scale high
Pressure mrocesses in overastion rrior to the next expansion
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13. Conclusions. (cont'd.)

in 1926 when the first cosl hydrogenation plent was started
et Leuna. Here egoin much of the early work on emmonia and
methancl was apnlied directiy; however, this operation, in-
ed the handling of solids, and 1t was necessary to
gredusliy evolve specialized equipment such as converters,
nrehesters, and heat exchéngers. This latter operation was
rmuch more difficult than the straight handling of gases and
cleen licuids as in the ermonia and methanol systems, New
technigues were developed end the high Jressure stege changed
$0 that elther coel or tar could be handled in the same
couipment. L second, gas phase nydrogenation was developad
thet could process middle oil from any of s¢verzl sources
to orocduce a variety of motor funsls. Thus in the two stege
hydrogenction wrocess the Germans had = fairly flexiole
wrocoss cepeble of handling o wide veériety of raw materigls
Lo produce end products of ncevly the same cherncteristics
or wicely different, o5 desired,

. Mentlonehus been mnde of the enormous size of these
olants in relation to their throughputs. The lergest nlunts
were Leuna and Bruex erch of which produced adnroximately
600,000 tons of motor fuel per year. Fech used ten to twelve
high nressure stells with =211 of the suxiliszrics, such as
ges mrnufacture, gas nurification, power snd sterm nrodue
tion, gas compreesion énd receyele units, nroduct trestment,
end covered &n area of roughly fifteen squere kilemeters.

Tt is difficult to zviluat: the cost of “hese Germ=n plents
on recount of sn arbitrey rclationshio between the reich
mark znd the dollsr, An indicotion may be obtained from o
vronosal made by the 1.6. Tarbenindustriz to the U.8.E.R,
in 1539 giving the cost of = plert to produse 139,000
ennzl tons gg evietion gazoliine by the hydrogenrtion of
brown cOalo(ﬂ ) The totel cost of the high pressure plant
rind all auriliaries wes estimated ot 47,300,000 R.%.  Since
this production corresponds to orly 4,000 brrrels e day,
the cost per berercl cer day is 12,000 R.¥.- At # 40 cent
F.il. this corresponds to on investment of tpoprozime tely
5,000 per barrel of wviatior pmsoline Per Coy,  Thic in-
vestment is high, and the onersting cost would elso bz quite
high on sccount of the lerge amount of 1l:hor raguired.
futomatic controle wero virtuelly unkrowr, s compared with
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13.  Conclusions, (cont'd.)

Imerlecen nrectice, ond instecd monusl operstion wes used in
all but the simplest positions. Undoubiedly Americsn
engineering ¢nd instrumentation couid materizlly cut the
lebor roquiremsnt, but it would still bo & mejor item. The
utilities alco formed a lerge frection of the operzting cost.
For every ton of bituminous cosl processed, it required
approxinztely four or five tons to subply the power, steem,
&nd hydrogen.

In zntleipetion of ard -duriang the course of wer, the
presomt Germeny cgein rescorted to high rressure hydrogenea-
tion to nroduce certain msterials regardless of cost., With
tittle netrcleum eccessable, Germany plsnned to use other
raw nateriels, such as coal, to sunplement the T20ger Sup-
olies of crude oil obtainsble from outside sources. Alto-
gethar eleven large installations were constructed for vro-
cessing cocel and ter with @ total nroduction of avistion
gzeoline (the srincipal product) in 1942 of wbout 3,900,000
tens or 32,002,900 barrels ner yesr. Urile rclatively lorge
end 2 tritute to Cerman engineering tnis output wes entirely
too small to suvpert the war needs of Germeny and wes further
diminished by stretegic rombing during the leter war years.,

the hign pressure hydrogens sion of hydrogen-poor
rateriale £5 develoned Ly the Qorrens ves a very interest-
ing process from the scientific viewpolnt. The poszibilities
of altering the comnositlons znd,or quertitices of vorious
metericle by chenges in coerating conditions or cctolyst
neturelly ettroceted the interest of tecknicrl men. The
economy of the process, however, wes not so eceily doter-
mined. . The huge investment cost and the lerge number of men
required to over-te £ plont thot would produce 13,000
herrels per day (outrut of the lergest units) mede for high
rroduction costs. For z country thet did not heve eny
rprreciable supply of petrdleum, & high pressure plent could
possibly comvete in o protected rome market. In the United
Ctetes with its ctill large rescrves of low-cost petroleum
the vrocess 2t nresent cou’d not hopz to meke headway with-
out a2 cubsidy., Outcide of small scole- exnperiments in
government supnorted laborstories such as the Bureou of
ilnes, end certain vesesrch institutions like Armour Re-
gcarch Foundation and Pattelle Mezoriol [nstitute, there cre
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13.  Conclusions. (cont!d.)

no known epplicetions of éoal hycrogenation to produce
gasoline or liquid fuels in the Inited States. :

Certein phases of the hydrogenstion process might be
considered to advantage, since it is highly probably that
they mlght scon become economically feasible. The Stendard
01l Company of New Jersey s conducting a limited hydro-
genation of lute oile in order to ssturate them and improve
the viscosity index, but this is precticed only on & very
smell and limited scale. "his company at its Baton Rouge
refinery has 2lso coenducted many tests on the hydrogenction
of crecked residues to obtain an additional yield of gaso-
line. This work is still in progress, and has reached the
point where an increase in the orice of either crude or
gasoline will meke the process econorwically attractive.

The gtandard 0il Company hes followed the develooment of
high pressure hydrogenstior. for many vesrs, leearning much
of the technioue from the 1.G. Farbenindastrie. It is now
in 2 position to exploit tre prociss &= scon as the econom-
ics are favorable, )

Another point in favor of rydrogensting residues is
the conservetion of crude reserves. For every barrel of
gasoline obteined from residuun asout two berrels of crude
may be left in th: ground. Obviously the marketing of
residues &5 fucl oil is only done becsuse of the low selling
cost of gesoline. Therefore, the further investigation of
the advisability of processing these heavy hydrogen-noor
raterials in stagas such as the Germans used for tars might
well be considered,

Along the seme line it might te econunically feasible
“0 process the hezvy ends of crude petroleur in order to
increase the hydrogen conteat before creécking.,  Such meas-
urcs would raise the yields of gasoline pce barrel of crude
and at the seme time decresze the smount of residue to be
either reworked or sold. Undoubtedly the two vrocesses
could be edventzgeously worked together sc that a hesvy
rrection from the crude wotroleun would be blended with the
cracking recyele stocks and hydrogeunzted, “he ultimate pro-
ducts being only pesoline and ges.
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13. Conclusiong.(cont'd.)

In conclusion it does not appear thet cozl hydrogena-
tion-as practiced by the Germans offers any immediate Dros-
pect of comseting with petroleum in the ynited gStates. It is
guite nossible, however, that certain features of the pro-
cess may soon become justified from both a conservation and
econoric standpoint. The work of the Germans should be
carefully studied by any industry undertaking to exploit
any phases of high pressure operztion. Such & study should
be of considersble help in the design and coperation of high-
pressure plants.

Prepared by:

JOEN H. HOWELL
Technician.

ROY M. CRAWFORD
Technlcian.
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