TRATBIATION OF PACES 1292-1301
p——
 MICROPTTM REEL NOo 1k



:":‘:.2“’““"",.. 0000189293
“Divisiont Bxperiments Iouns Werks,
Ay 101/h2g g:oubor 3 ’,’“’ igk2

“Bag 3043, Targst 307/4.02
FIIX NOTE

Bat Dobyirating Catalysts for Butadiens Production
Discussion in Schkopan November 26, 1942 -

Presents Dr,-Brehers) © Dir..Dr. Berold) Teuna
e, Kleive ; Schkopau D, Noirotsung
x. Broteh )

o In experiments relating to the splitting of dimethyl dioxans to
isoprens, CH,0 and H0, considsrable d4fficulties have been encountered in .
Iowna, insofar s ths catalysts beccms entirely insotive tlrough carbonization
4n & very short period of time and the ovens are cloggsd through depositicn of
‘vesin., Binos Schkopau has hed experience, dating several years back, in this
£101d through work on the dehydration of 1,3-butylene glycol to butadions,

the methods ‘of operaticn utilized there. were to be used in the Ieuna experiments.

Catalyst (oontact)s

In Schkopau it was found that only phosphario acid-oomtaining
‘catalysts can he used; other oatalysts ave entirely inactives The .
phospharic acid catalysts in Schkopau cannot be regnerated, They oonsist
of graphite-as carrder, containing fram 5 to 10 per cent of sodium pyro= )
‘phosphate, 3% of free phospheric acid and 30% of dimerio sodium metaphosphate,
and same butylemine. Acoccrding to the experience galned in Schkopau the
catalyst must not contain mare end not less than 3-Uf of free HyPOy. The
catalyst must be, as far as possidble, of & fine arystalline nntare. A sample
‘of this catalyst will be tested in Leuna far splitting dicxans, -Besides,
Schkopau will put its experiencs in the analysis of such camplex phospharic
acid catalysts at the disposal of the Isuna catalyst division.

~ Procedure:

Tn Schkopau the glyool 1s passed with -0 (1:1 pte. wt.) at 270°C.
over the catalyst. 20 to 30 co of glycol is spraysd in for 1 liter of
the catalyst. At a higher throughput the catalyst becomes exhausted too
rapidly and the yield is poorer since the consumed catalyst is conduoive
to sids reactions. Far this reasen the glycol in industrial operation is
sprayed in through lateral nozzles at different hoights of ths catalyst
-1layer in crder to shorten the contact time with the spent. catalyst.

o IP the splitting-of ‘glyool al oonvm.imimt be aimed at,
becaiss the separation of Ha0.end glycol 18 too expensive. In the
eplitting of dicxans, however, a partial conversion is acoepteble, and
thie would be favorable for the yleld, The dangsr of guming (resinification),
on the other hend, is greater in the dioxans splitting sinoe, in addition
to isoprens, . 1y reactive CHo0 ie produced, Thi ol:_soﬁmtiodhm
also made 1n sﬂ% 1% € nts relating to the eplitting of butyle
glyoql=acetildehyle~acetal where the catalyst vas also'resinified

in a feo
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‘8ince, under these omu;m, ‘the ‘way to uomn. thrm the
‘spnttlng of 8l oot ‘mt at present’ mn e cmudm_ﬂ @very 8iffioult,
Di*s Breusrs proposes to split: the: Aicxans vnder mum o.mothanol and
1,3=smylene glycol, s reaction vhich hes led to-satisfactery results with
similar oampounds, Should this' be poesible; the 1,3«enylone’ ‘glyool oould
Do treated exactly in the same: mnnor a8 1,3<butylens glycol, vhich is
nov & technically campleted processs. The gentlemen fram sohﬁopau have
-assumed -the -vespansibility- of - carrying-cut. oxao:cmn:ﬂsnmu‘lma1a:'\1<:'civaaw
hydrogenation of dioxanss’ For thie p\n'poee, dioxans: emplou are owrently
beim agnt to Schkopau.

: In addd.tion o0 the usual ovens annulax 1ron ovens of 2,5 liters
capacity are being used chiefly heated with aa.ltpetor ' which provides a
 uniform temperatwre supply and owing to their eize alsc allow definite
estmtos of the yield. 'Such an oven will also be 1n9ta.1.19d in Yeuna,"

- mtx of ;smns

Isoprens suitable for polymsrization must ebove all’ 'be
characterized by highest purity. While hydrocarbens up to a content of 1-2%
do not have any noticeably harmful effect, the presence of compounds with
aotive groups, such as alcohols, aldehydes, and ketonse must be painstekingly
avolded. For isoprens, methanol and formaldehyde are partioularly to be
considered mnong such ¢ampounds. Methanol must not-b®-present in quantities

higher than 0,0T%and cnao not higher than 0,001%, which, in addition to
fracticoation, would reduire a cambined water and alkali wash,
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-Dehydration Catalysis

. During the digoussion in Schkopau Novembér 26, 1942; you
kindly offersd to carry out experimsnts with owr dimethyl=1,3=410xans
involving its dsstructive hydrogenation to amylens glycol since - great
diffioulties have besn encountered by us in the divect splitting to
isoprens, owing to resinification of the catalyst and its ‘resultant short
life. - :

o . Meanwhile wo have euecssded in finding qu-oontaining oatalysts
vhich can be regenerated so that the above difficdltfes should now de .
oonstdered as overcome, The consumption of catalyst, referred to isoprens,
emounts to 1,3+2f in emall exporimental ovens, Under these conditiems: if
no longer appears necessary to pursue the roundabout way-over emylens
glycol and to bother you with experimsnts made in this direction. .We
would greatly appreciate a repart of your past results on destructive
hydrogenation so that we may once again chack and ocmpare the two methods
-of reaction.

In gampliance with yowr vieh we ehall send you in dus course
a sampls of owr catalyst. We have had no sucoess.with yowr “acetal
oatalyst.”

At the sems time wo wich to ask you if we may send you another
3=k kg, of 1soprene for testing, having been pwrified, in addition to
- distillation, also vith a water and alkali wash to remove formaldshyde and
nmethanol,

| Finally, wo scknovlsdgs receipt of the butsdienemoontaining bubons
«hich 18 now free of resin, After campletion of alkylation ‘oxperiments
- therewlith, we shall cammmicate the result to you at cnce. ‘

Hoil Hitler}

(sr}gnutmms)
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You 1nfomod us that you hed sucoeedsd in ﬁnd.ing a phospharic

aoid-oontainmg oatalyst that can bo regensrated and with which the

splitting of yowr dimsthylel,3-diaxans to isoprens proceeds satisfactarily.
Wo particularly appreciate this finding inasmuch as we have besn unable to
£ind & suitedle way to isoprens by means” of destruotive dehydrogenation of

- Jour dioxans, In a few experimsnts we tried to obtain en explanation for
" these osuses. We asoertainsd thst the formaldshyde-acetal of the 1,3~
_butylens glycol can be quantitatively split to 1,3-butansdiol and matha.nol,
_although with greater difffoulty than the corréesponding acetaldehyde-acetal.
In the destructive hydrogenation of your dioxane under identiocal conditions,
practically no methyl butylene glycol was cbtained, but mathly oily

products of a very wide boiling range, In & special experiment a ring agetal
‘'was subJeoted to destructive hydrogenation, having been obtainsd by
synthesis fram 3-msthyl-butansdiol-l,3 and formaldehyde. Ifithe reaction -
" products a considerable emount of 3-methyl-butansdiol-l,3 was.recovered,

in addition to oily products and partially unchanged ring acetal. We oonoluds »
from these results, which are samswhat contradictory to the results obtained

" . in-the splitting of yowr dioxane, that the dimethyl-l,3-dioxans supplied by

you etill contains impurities which in some farm .or other disturb the
liberation of 3-methyl~butamdiol-1,3. On the basis of these results owr
"lntention is not to pursus this problem a.ny further.

In your afarementionsd letter- -you aahad us to return a sample of
your phosphorie acidpcontaining catalyst which can be regenarated. Since
the sample hes not yet been reooivod. wo quastion whether it has aotually
been sent by you.

| .Buna-Weﬂoe

G.ngl.'b.ﬂé
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‘Yo veceived from Leuns 2 oonversion groducts of dscbutylens to
be tested for polymerizebility, under the following designationss

~ v . (a3 . 333
1. 2,5-Dimothylhexadions~1,5 B,C = C ~ OF, OBy~ € = A,

2, Totramsthylbutadiens (cbtained by Tsamerization of 1)
OBy

L

,CH3
c-cn‘-cn-c\ )
o CH3

3 .. The. present rating was done in the monthly reports of August

and September. The following is given &s a summary report of the investigations
mads by Iy Meyer and Dr. Johns in the P«Labaratorys: mgﬂg_xa_%i_o_ng ,
was redistilled acourately prior to the experimsnts, - Bepe 113°C. (unoorr.),
emall emounts of £irst runnings, 10% residus. Far dstermining the iodins = -
nunber (Dr..Johne) the substance was titrated with Wijs iodine solution,

In 100 g, of eubstence, 1.84 mol, double bond was found, corresponding to

2,02 double bend per mol, substance. ‘

. A .perbenzoic acid titration (D, Meyer) gave almost exactly -
the mme cuxve &8s for diisobutylens. It may therefore bs assumed that the
double bond ie substantially located in a terminal position,.of the type

Ca CHp--
. -

The gra)ﬁping m-g;:‘u% - also Tbo‘pm;eiuent, up to a certaln per«nontage»;
3 ' .

as in dilscbutylens: Ozome eplitting is still td be made.
No reaction took place with sodiim, In acccrdance

ﬁnai:f that copmz:;i with butagi«t!m, uﬂm n:t}mh, rocefled best 1n
a molar ratio of 131, 3 to speolal coniitions of agtivatil
of aﬁtu]aiﬁ\br A 1h the ttatof l‘gr‘ M,i‘m"ﬂh’ tesfjed in |the )
at 50°C. within a perici of 4§ hoursl, The' presemce of ithe Le
partially irhibits polymerization, The.yisld, referred to the -
supplied, was. 1005 of the thecretical yiolds the bexadiens. oop
omnﬁt of ﬁoﬁw steam ddstillation, Consequertly,
enp had tveken place. _
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of
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e tetrausthyl bitsdions ves isel without wevious Gietillaticas
i % § mol..':’idmbh-fbaﬂ~«'lﬂl}-»fwmf~}'fa"-~100~3c‘-a_\_lbl,tln"op"‘\‘ﬂ.th""mJs;r‘gmuw'

solution (Dre’ Johne) ocrresponding to 1.2 moly Por Hol, substance,

. -

. No Diels reaction ocourred vith maleio aold enhyirids, only a
6light resinification, ' . ~ d

_TMtration vith perbenzolo aoid (D, Meyer).should indfcate-
only L.l double bond cwing to probebls sterio Jhindrance through the
rinarily farmed ethylens oxide group, Howsver, an entirsly different
oonversion took place. ‘ ' ‘ o :

o After fiftesn minutes 112§ of the theoretical double - ”
bond yield was obtainsd, The valus. vas mot oconstant but changed to 176 in -
23 howrs, rising to & final valus of 182¢ of the thearetical valus. Froam
this behavior it is consequently not possidble to draw any conclusions as to
the oonstitution of the hydrooarben, '

" With 1/2 end 1§ of soMui no polymerization vas cbssrved bobwoen
35 and 50°C. in fourteen days.. In admixtiure with butadiens the latter
polymerizes alone., ‘ T |

" With baron fluaride etherate only an inm‘ea_ée in viscosity was
noted, and this first on heating the two substances,

A similar mixture, &8 proviously desoribed for hexadiens, vas
‘polymerized at 55°C. in emulsicn. After 48 howrs cnly 5% of the buteafens
vas polymerized. The hydrocarbon was recoversd to the extent of IMe5%.
The general appsarance was that the substance still containsd a ‘compound
_vhich inhibited polymerization, The variable results in ths addition of
iodine and in the titration with.perbenzoic acid also indicate a lack
of hoamogonsity. S C

/e/m [sf . Pannwits |



e, 7. Steden.

.. For the tentative report which Jou. have accepted, relative
A.tﬂg.-tmtativa_.,expermnta;m...a.vmgo;:beupmin»th_oivo».raa'*Ohsna#,%ha-
following data may serve as a foundation, vhich will be ‘presented
by Dr. Elbel in a lotter to the OPfice, mrovided you have no._cbJeoctions
o wish any ohanges., o

| The groblem of producing an adhesive yubber synthetically
hes again becams the focal polnt of. interest and 1s the goal of much
exporimontel ‘work.

old Hofmann' diene (2,3-dimethylbutadiens) synthesis,

* The. problem of sultable Irodusing methods has now beoaus &
‘Trossing matter for both of these olefins., ’ :

~ It can be made fram isoprens as well as on-the basis of the

- -A-reaction described long ago in the Lliterature and recently-
resumsd in Several I. G. plants appeared to offer a satisfactary basis,
The problem relates to ths condensation of olefins with 2 mols, of
farnaldehyde to oyolio ethers (methylals from alkylated 1,3 propansdiols)
(farmation of so-called 1,3-d1cxans) vhioh-may be degraded catalytically.
by splitting off one mol. of farmaldehyde and water to form diolefins, 8o
fer the .operating labaratories have not sucoeedsd in developing this
reaction to an industrielly appliceble procedure.

On the basis of experience gained in the treatment of partioularly
reactive rav materials in the development of the alkylation proocess- (AT 24k«
mroduction) for producing isooctens fusls,we have thought that the :

_.épplication of this experience to the present r*oblem might serve in its
develoment to wark out en industrial process, '

. W, thorefare, attacked the problem in the fall of last yoar
-8nd operated, as the work on the alkylation procsss neared its oonolusion,
from the Spring of this year with added effort. The problem was developed
in this time to the point of establishing the basis far an industrially
. workebls procedwre, both for the menufacture of isoprens -and - ‘of methyl- .
1ecmwne 1*3 dimgtiylbutediens)s = ' ’

nld‘i



... . ihe raw materials, in eddition to formaldehyds, Which ean be
used as & formaline solution &s well &5 in the farm of paraformaldshyde,.
ere iscbutylens, anl miylene, Both are interdsd $c-be yroduced fram the
‘oarresponding alochols derived fram the iscbutyl ofl process by catalytio
dehylrations’ For the first (isobutylens) there are alveady infustrial
plents in existence (ET 100-production)s. The dilute iscbutylens fram the
~oatalytio dehydrogenetion of the T 52-pwocees is also suitsble, The
additional ‘isobutans does not affect the oondensation process eund ean

‘subssquently-be-sasily removed by distiliatici.

“Anylens can.also be prepared by partial hyirogenation of -
isoprens 8o that both afarementionsd diolefins oan be produced. from

1sobutyl alochol or fram iscbutans, The:ylelds of both mrocesses are
now vithin 85-80% end may still be ingressed.

- The costs are low, owing to the simpiioity of the operations.
For ‘ohool:;.ng and providing equipment for frevious findings (several paragraphs
11legible) . I ) S

. In full cperation the plant will presumsbly have an operating capaocity
- of 30 tons_ per month,- ) ’

: ~ The amount of isoprens or methylisoprens roduced, which
initially’'will be much lower than these figures; may be used for industrial
cperating tests in the adjacent plant of Schkopau and the rubber=technical
division of Levsrkausen, where interest has been displayed in this Troblenm,

- This wark is of partioular eignificance for the further development
of our branch plant in Auschwitz in which all preliminaries are caupleted for
the adaptation of previous experience which mhy be of use both with respect -
to raw materials (isobutyl oil production) and with respect to further -
wark (rubber production). : : :

. .au;h
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