-duotheee-tubeevbe!ng*heatewom«thrwteide«andwhe«tempepaw -8
1,112%., the preferred temperature bsing. botween. 932 and 1,0%

regenare.ted by treatment with gases containing oxygen. i !

-4t possible to introduce-the hoat required for the i action in such a ey the.t i
oorreeponde to. the e.ot.tvity of ‘the oe.talynt at”any'given time. ‘The"uge '
-reaction. paces&makee it ponei‘ble to. regulate ho. tempereimre 'in’ each" indi.viduel
_“operating period in suoh a’way that the portion of the eatalyst whioh ia next ‘o

. the ges inlet is heated loss that ths portion near the: outlet 160 that’ the reaetlon
velooity during: the’ entire “period remaing approximately oonetant' Temperature oon-
trol is-obtainsd: advanteg_eouely by introduding hoat. £a hot gass “The'"
-reaction tuboa should have a diamster Of 0479 = 6.9 ehee. x‘eferably between 1.97
- and 3,94 inohog. ‘The lensth ‘ghould. not excaed 38 Pfeat and be preferably 16% feet. '
Tt was: found that with wider and longer. fubos the - 1ntrodnotion of hoat into the :
oatelyet is oonsiderably mare: diffioult and euperheating of the" reeotor wall is: not
easy to avoid.. _ The, tubes are: preforably menufaoctured from a epeo:lnl eteel. e.g. ,
ohromimn eteel ’ prei‘erably ohromium eteel containing einea. R ‘

‘ The oatalyet 1e regenerated at’ter an operating pers.od not exoeeding 20.
houre, preferebly 4 - 8 hours. - The dehydrogenation periede are chosen so gshort in-
order to permit the oatalyst. 't0 bocoms inaotive only to such an extent that-it oan -
~-be-regenerated at a temperature whioh does not exceed by mueh ths. tempsrature during
- the dehydrogenation perdod;  As & rule, 1t 1e'adventegeoue to work at lower teme. -
-peratures. - Air and other oxygem-vontaining gases aro used a8 regenerating gase™ By
ohanging the oxygen oontent. or the flow velooity, it is easy. to control the. teme -
}erature. ~~~~~ -1t 48 not negessary to complately burn off the oarbon deposited on the
oatalyst: "It is suffiocient to heat to such an:extent that about 1}1: - 2 8. pro= . .
ferably 1/5« 1/2, of the deposited carbon romains on the oatalyst. This residual
carbon may be distributed over the entire catalyst or- regeneration can be ce.rried
‘out-in such a way that tho oarbon is burnsd off ocmplotely in the ‘Piret third or™
_the first half of the. oe.telyet (1n the direction of gee i‘low), whereae 1t 5.0 left

on the remaining pert oi' the oatalyet. 5 g L : i e

' The proceee “can’ be eerried out et ordinary preeeure. enghtly elevated
preeeure or reducsd pressures Motal oxides which are: diffioult to reduce sérve as
omtalyete, eapeoie.ll:y aotivatéd etlum:\m vhioh‘ 15 further s ‘aotivated by addition of |
: nﬂ “The oatalyst should be s 'ree from water as. |
‘oal 'be ussd simultansously end they should
Lway. that 't ‘moet actiw) one-is placed at | .

v 40 aore 0 ﬂ:e-tempez@eture 1th1n}




"“'bhe oatalyst” ﬁhrough the raaotion apaoe, using otmrwise the seiie -oonditions as in
. the. prevlous experment. ‘the ‘oonversion after 44 hours -has- deoreaned 16 to 167 with.
@& yleld of ‘80 = 83% of :butylene (based on the butane’ reacted):  Dehydrogenation- m
a ahanetype .reaotor with introduction of heat by superhaating ‘of tho feod gases:
givoe considerably J.ower yielda th;m those obtainad in aocordanoe “with' tho mwntion.
'Us:l.ng ‘the ‘best poss:lble tomperature ‘oontrol conversion under. otherwiae ‘oqual oondi~

—--tiona-—amouxrbs—to-—l1%»£‘0r——150~houra«of«operaﬂomw:lth—»a:iield—of«-butylene-of~86%--—-—

c.la:lma R * "

1.

Method for the oatalytio dehydrogenation or aaturated hydrocarbons with three

P i‘our oarpon atoms or mixtures’ of those’ hydrocarbona -yielding olefins with
" the gamp number. of: ‘oarbon atoms by the uge of metal oxid;wawhioh are diffi-

- oult to reduce.. Ths process ‘oporatos at temperawrea be

en 8429F, and -

' 1;112°F: and is-carried out in tubes whioh are heated fram the owbside and

“oontain a aon{d-bed oatalysto The., catalyst ocan be regendre.ted ‘by treating
-with- gases containing: oxygen and tHe length of the delwdrpgenation poried is

~chosen go that the oatalyst is inaotivated only to suoh dn extent that its

f”dehydrogenation temperature. o o 1
2.

regeneration cen” be carried out at a temperawre aubstant;any oqual to the

\

Prooesa according to claim 1 oharaoterized by inoreasing the temperature 1n

. the oatalyat during dehydrogenation 1n the direotion of g;as flow. S

kN

vhaotivity 1n the d:lreoﬁ.on of. the ‘gas i‘low. .

Process acoording to Claim 1 oharaoterized by. using oatalysta wiﬂx innreas:l.ng
g’ ‘

'Procaaa a.oom'ding o Clatns’ 18 characterized by oarrying out the regemsra-
-tion of the. oatalyst only 'bo auoh an extent ‘that part of .the carbon depoeited

L s bumad oﬁ‘.“f‘“" : . ——

5o

i

'Prooeas acoording to 01aima 1. 4 oharaoterized by uaing a oatalyst wlﬂoh 18 '7
“as free froxn water &g poaaible. B



