1. EYOROSORLTIG PROGESS,

_ The hydroforming proceas was {nvented In Gernerny by
tie 1.0 Farbendodustirie &.G befora the war and the basic
potenta were held by the Germens, The procens was develiped
in Auerica for the iroduction af aromati s Irom strad ght yup

Fapallne. ¥e commercial units had been budlt 4n Garoany prfor

o the war, end the Leomgs plot unit was tha Torerumer tof thg
ouly lerge-scale hydreforming plant now operating in .
mamely that desipned end builit by the J.0. at Mooehierbanm,
The caparity of the plent is T2000=7,500 tons or fimished
product per memthy this wam to ba exzpanded o 14,000 tons
bar zenth, but the projact did not meterfalize. The uzit et
Loura iz slmilar dn aome respects to he units in the Ut ted
States, btut in others, Julte Ufferent, A& rplified flow
diagren of the Leunh unlt ia attached as Fig, LT, _

Charelng stocks wers inarily stowight run
gasalinea and the mitalyet used was a wolytdere on edundine
oatalyst containtng F=104 hioGg,

The Leune wili conalasts of twe rpacter ayatemp o
thres reactore sach. Omm saystem i3 on stysoam whily the
gther 13 an remensratisn.

1t waa theught neceasary by the Germene to vary the
activitiea ol the emtelyst {n t2e different reactors by
vavying the Moz content and the partlcle #iss in opder LE)
ebtaln & wilford eoke leydoms, The eatalyol fu the fivet
vaoctor {3 divided inta three Zonei, i,s. the top =one
vomteiing & catalyst with 5% MoO; mrl with & particls aixs
of 10=1% mm,; A& rdddle zoms; alué With & particie pixe of
10-15 mm., containing 10¥ Jbls, and e bottom mope contalnd ng
10y Mo tut wizh & particle Sizs of 610 mme  The spoomd
redotor“has TR0 rones of catalyst, both with s 1&:-4:!3 coniant
cf 168, mt with a 10=15 mm. size in the wpper tond, end
(-10 am, size in the bottom zona, The third reactor
containe ons bed of &=10 mn. catalyst witn 10 ¥olz.

Toe charge firet exchangses heat mith the sffluent
Irom the third resctor and is then mized with GOO-1000 cu.m,
of Tacycls gam per co.m. of charge containing 50-602
hrirogen preheated to 520%C. umler 15 mtwe. presmre, Ths
meterial leavas,-he bottom or the first reactar mt 480%,, is
redented to 5307 0., pessee o, through the amsegrd rewotopr
and leaves ab 435°C. Tt ig then yeheated to £3091,, jegses
through tha third rem-tor ronteining the rore actire cetalyet,
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me effluent from the third reactor at 510°C, exchanges heat with

the charge and passes to & receiver vhere the recycle ges is
‘geperated end the gas made is removed. ‘The liquid ie them charged
'to & stabiliger where ethane, propane and butane are removed as

‘an overhead product and the debutanized hydroforming gasoline

;1s made as bottoms, _

E -

! The throughput is 600 gr. of liguid charge per litre
'of catalyst volume. The three reactors are on-stream £-12 hrs,
and on regeneration for £~12 hours when straight run gasolines
are the feed stocks, It was reported that, if hydrogasclines
are charged to & hydroforming unit, an on-stream time of 10Q hra,
wuld bes obiained with 25 hours reguired for regeneration. W ih
such an operation it wonld, of course, be necessary to arrange
the unit in & different marmer from the other two systems of
three reactors employed at lLeum,

The catalyst is regencrated in situ by recirculation of

inert gas end the introduction ¢f controlled amounts of air,

At the beginning of the regeneratlon cycle, the gas contains
1-1%‘,4 alr, and at the end 10-15% air., The regeneration air

is cantrolled so &s8 not to exceed 5509C, during sny part of the
cycles It was believed by the Germens that this is highly
 importent in order to obtain e long catalyst 1life, although

the catalyst 1life obtained was only in the order of & months,

The catelyst was prepared by impragnation or
activated alumina with ammonium molybdete solution, It mus
reported that the catalyst was relatively immctive during the
t first on~stream cycle until the last traces of ammonia were
§ removed by the first regeneration.

¥ The feed stock was prepared by first distilling
§ overhead 10-15% of & material boiling below 90°C,; the

§ remeinder was then hydreformed, the hydroformate was blanded

¥ "Lth the overhead cut from the primary distillation., 4 yield
3 of 76% hydroformate besed on the total straight run gasoline

§ charge wae obtained with & yleld of 72-73% based on a case -

¥ charge, The length of the cycle was controlled to meintein

§ ¢ mrdmn of 507 concentration of aromatics in the final

i froduct, Typiesl inaspection of the cherge and product
 Obtained from & mixed base charge is as follows:-

Charging Stock, Product,

‘) sp'gr'@ Oc. o, 0.

T oc.ao 72‘23 0.775
$ 4 over et 10000, 18 ?
§ % over ot 160, 95 34
§ 2P qtms, : 04
¥ Bromine Number 0.91 2,3

Overing 0.5 1.5




Sbarging Steck,  Prodgct,

Aranati cx 14 5&

Haphthersa

Taraffins ) 5

7. - ¥ &

% K. . ;—53 12,26
Octana Ne, MM ] 80

Octane ¥o, 1L plos 0,124 TEL, 70 91

Information wasx obiainsd on the rewalta from the
hydroforming of paraffin bmse, mixed basa azd hrown coel
hplogasclins in the ptlot wdt, ‘These are pa followm:—

Crarglng Stock, Jorelilp [nae. Mizsd Pase, wﬁwmw
API gmvisy of chergs 5152 4-50 44
Froducta % by weights '

; 1.% 1.45 1.

% 3.5 Fal z.g
Cy E.o 5.25 440

i 33 1"? { 24 ii
0] 2 (473 201
Calot 1.2 ul? Qa2
Gamoline, IEF 155%C, ?4.2 .3 Bo.g
Eaaldns 3 S )

It wap grﬂponad te mubjact the hemvy hydrofopmate
botling abawe 1E5YC. %o a hydrocracking oparation described
in mgcktion VIT - Archin Eroceaa.

It shoulc bo motad fheat the Lewna people were not tog
wall satisfiod Mith thelr pronent hydroformer deatgn epd have
mede expariments on hydreforming in o tubniar reactor, The
sxperimental unlt smployed consfiastsd of five tubes with & 60 om,
ilamgter, sach tibe comtzining agme 27 litres of oatalyst.

The fubea were heeted by flue gas fTom Bn ewxllisry tumer, end
B temparature of 510%C. was malntained throughout the length
of the tube, Irn eecturl oparation, of courss, the temperature
wes varisd with the charging stock usal to plve 5 desired
rromatice concentration ln the praduct. The apece veloeltiy
ugad in the tubuler reactsr was C.3 kg of fesd per litre of
satelyst, wa mmpared to 0.0 ko. of fead per litre of catalyst
usad in the prasent unit, The memwe recyele gea to Toed raldg
wop malnteined, It i cleimed tamt the wae of the tubwlar
reactar remlited in a § persent Incresse in Jield for the seme
argratlc cencsntration in the produck, Furthermore, 1t waa
preglblea to incremas the on 3tresm tirs welneg ssralphi oo 4o
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20-50 hours, the ratio of on stream to regeneration times being
4~5 to 1, I% should be emphasiged that the above resulis ere
those of a relatively small pilot plant, but it is significant
thet the I,G, had decided on @ plant of thia {ype for the
projected Mooshierbaum extensions.




