, v'temparatures.;‘(whiph shoul . be mai tained becau'se of the ype],gl) unless 11; is exposed
’ ' 3 “If ‘this has ocourred.’

H

the catalyst .must ‘be. opemted ‘at ‘this higher temperature-if it is desired to main-
~tain’'the previous rate of conversion: becauae on retuming.to the lover. tampera’hure

- at which the catalyst had been used berore i% had been’ superhaated, a nojzigeable

.-decrease-of..the-conversion.will:be: found, - Whon. the catalyst moves. through the..
‘reactor it alwaye comes in. oontaot ‘with spoﬁa of. higher temperature at the wall of
the reactor and at the end ‘of 'the cdtalyst: tube and in this-way is inaétivated for
the rzones which are maintained at the normal temperatire ‘of. operation. This. N

. results in a decrease ‘in conversion, - The ‘conseguence: is: that the. operating tempera-
‘ture of the resctor must-be-ralsed rapidly’ which, ‘again, reaults in.e decreass of-
tho yield, A temperature. of 1, 076%F ‘must 1ot be exceeded. 'bacauee of the strongly.

- inoreased- rate of oracking at thia ‘tempsrature: and this necessitates that.continu-

- ously. muoh new catalyst has .to be added- ‘resulting: 1n high catalyat oonsumptiono S
Vhen a aol:ld-bed catalyst would b used ‘these disadvantages would dieappear since
the individual catalyst. partiolee alwaya :romain in place which: mak:as 1t possible
to Operate for prolonged periods at lover tempei'atures since the catalyat activity
~does not deoredse as quioklyc This would load ‘0 h:lgher convorsion end yields o8
well ae lowered catalyat oonaumption. S

i e B0 In the cpuqup of paaaing ths Acatalyst through the reaotcnr ' f__:_avex‘-vage:.,
operating temperature -establishes itself and the freshly-added catalyst is e
immediately at some higher temperature, although 1t would: give the desired con- . **
version e.lrgady ‘at lower temperatures. In.a.solid-bed T reaotor the oatalyat cbuld
almya ba Operaped at—the lowast poasible temperawree L

” 50 In the moving ontalyst procees the requirements as to ahape and
i ohan 08l rength“of the catalyst are high (spheres:re istant to attriticn). .
heae 1 quire}nents jcould -made leef atri ent wh na SE:M- d-is used. ([It haa ‘

thé| butane dehyc ro= -

Teén- pxopoaed recently by.Dr..Conrad’ from Oppau to, operal
genatidn process us‘ing & Bolid-bed-in/severd] unheated, shell=typ bactors
~insulated at ‘the 1na:lde apd | pmrided w_ith mmemediate prehea, :3 o B ‘Wl‘his type- of |
pomti‘on ha.a beoom_ posslble buca.u e'in thew, meant e de‘hydro ’ mtio: "cata]tyata

: : . ‘)Th 3 PORE0NS .




load o - oraoking ‘at the: tomberaturea required for "toperation with: the" cutnlyatn

known up to now: ‘However, usingthe newly developed catalysts whioh can opomte
st 982°°- 1,000, 1nstsd of théprovious operating tedperatura of 1,076~ 1, 2%
‘merelal unit: woul—bo aimnar to. tho 1ow~pressure. dohydrogonnuon used- dn- the
'manut‘aoture or h:lgh-octane mtor !'uol. 7. ‘ Nl .

v Au oonsidorationa wbioh led to the uao of tubular i‘umaoos heatod rrom
,the outa:ldo in the. dohydrogomtion prooeas would. be. _applicable to the-operation:
“of - the" butane dehydrogenation with a 501id=bed’ oa.te.lyot. consequently. ‘expori~
‘ments wore made in pilot unito comparing ‘operations with'a: aolid-bad ‘catalyst
with those using a moving: oatalyat.A The:following oonditione viere ohosen; - Bpace -
velooity 13700 to- 138003 'bemperatnro, '9869F . “which was slowly- raised according to
-the-sonversion-obtained; on-stream- period ~-4-hours.A- nample of -catalyst: -8680
from the'butane- dehydrogenation plant was usad. /The ‘butane’ used- orj.gimtod' from
the hydrogenation unit and was washed free from olefins, - ‘0lefinefree n-butane .
from the bottoms of the butane splitter of the ‘butane dehydrogenation unit did
not ahow any diﬁ‘erence as’ oomparod L) tho butano from’ tho hydrogonation.

ST The i‘ollowing table shows the roaulte of the: two expelrimnts and 1ndioatea
olearly the ‘advantage:of .operetions with a solid oatalyat beds . The experiments
"showed " the considerable importance of the. presence of water in the remotion mixe
tures with respect to the activity of. the._ocatalyst, - The dotrimantal effects of
wator ‘can’ be olearly seon -£rom the record of the hydrogen formed during the re- .-
aotion which s given in-.the folTowing diagram. It _can be ‘seenthat the conversion
docroases by about 2 to ‘3% when fresh catalyst is introduced into. the remctor. .

It alowly increases again to: fall a8 s0on as frech catalyet 18 .apgain. introdused. .
The oxplanation of ‘this unoxpootod phexiomnonT “the faot .that the- oatalyat sools
.off.during-the:transport.from.the. -yogenerator and. pioks: up. moisture-fron. the:airy.
‘moisture is ‘thereby. introduced into the: reactor resulting in .decronsed. conversiony”
In order to show this effect more. oloarly, fresh oatalyat Was; :lntroduoed 1nto “the
reaot’% as fast as. posaible with, nitrogon as—ﬁuehing gas and the unit was- operatod
‘stationary with this catalyut (sol:ld—bod) ‘A8 ‘can’:be_geen from theé diegram, the .

,-' conversion olowly immauos with momaaing dryness ot‘the oatalyst until M rmaohea

bed | process a8 o ro ,'ootlhe ’

kmting reduction a o:d«lat:lonw
motlnn mtormla. " “l’ho ‘exparie.
oina msctox;%mdew . FR6N atooll}.v
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