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o It is knmm that gaaea 'become mactable upon mrluence ot‘ hsato -
- ‘The velooity of -guch d' pesction can’ ‘be sharply increased in the presence

- of catalygts,:: ~Thus @ reaction ﬂmt can haz-'uy be measmd can. mn with.
- considwmblo epee " R 3

l B ‘lhe :ldea of:Slatineanu states that gaaea oan aleo beoome maoune
by high pressure in ‘plage ‘of haat. 'lhereby, the reastion ocours: ‘already
at relatively low temperatures. 'mereby ono obtains a great advantage
= with-regard -to apparatus: teohniqu " The idea is based on the fagt that
4n high pressures the gases deviate aeverely ‘fron the ideal gas laws, -
" The ‘gases follaw, in the:ideal ‘situation, ‘the law by Boyle-llnri%te =
p.BT but thew ro Liow. this equat:lon only apprmdmtely up to presauree ot

a tew hnndred atmoxfphems but. then oons:lderable dov:latlona oocura 'morerore,
one must set the equati n' as folltmsa S .

...'.\A....._ G b s A s

: whereby 6’ 13 a poaitive mmber and depond:lng upon p and '1'., Brd.dgeman
haa found the fonawing form for' this equation;

e ls-;; %-_f......,-s

the oonatants a; |

0y B, B, are determined for a series’ of .
gammn, delta th :

rerorez only ependent

o For ‘instence f\ r' mef.han th .deviabions from the.ideal gaa sta’ce
*.oan. be clearly seen: :in F:lguro 1 ’me ‘ourve’ ploture shows on the ‘ordinate -
._.the_d.d :

éd-in-atmospheres:—mhey -oocuried 1o

“a ‘0losed ‘pressure ‘space of on 1:1.
jmethane measured“in liters werc:



14 amaller than the ideal One; that ‘the-curve:
but that ‘then however the ‘actual’ pressurs
Ii’ for matame ono fomes about}670 1ite

presanre is at’ 1000 abmosphex"ef
methane then one doea not have

v 'nma, mecompro ibnitv
ihe resietance which the "v

tion.
" state. By t.ho uass act.ion;

* posifue remaing. * oth

po into reaction with other: ambstgnc,
‘behaviour of methane:fron the: ideal gas stata

- capacity. - If the'pressure rises over £
more reactable with pressure, - m msthan '
1nto reaction vr.l.ﬂn oile.

Hh 3 2"8"1 e T ‘
ina oleavage of the: oil molsoule is’ : . , L
important in: practice.  The’ equation‘f,whieh ‘;as been aet up’ fm*.ithe data

: of var:l.ous Amri.cnn authors for the . :

-~ equatisn c;gn' e




Thebe values are rapreaented gra;hina]ly 1n, Figur: ;
dependonce of the free energles upon'the. tex
of . the authors named, Ona sees that the

and are not identical in any respect. All «
they run through a minimum,  Firat, the end thef
exothermic, and then rising temperature mal
oonsiders ourve I (Francis) as a basis,
becomes exothermic at-about 700°K = = 4279
560% its highest exothermic value " (ab
ﬂmn it remains m:oﬂxemic up toﬂaho"

g Cs
. 650 - - 317
675 w2
L7000 ,ha?,.,_ R
725 . . IS R
750 k.o
?75 502
800 - 527

* From the table one can’ see that ‘the'iethan ;‘.éxfaaction as much leaa heat
graduation than ﬂw h:mrorenation and the cracking.: - R It




e

- The free energy as oomwc'wd with the maouon conatant K by
-the equation AF = RTInK,. Thus one can caloulate the yiold-of OgR18 relawd
~to charged oil- fox- the gas phase 'by using the mass action laws tor ﬂw '
i‘three reaotions., ’ i Gl
! " Fron'the mathematdcal formﬂation, one can see 'chat 'me yie:ld
of oen 18 in the meﬂmnizauon and hydrogenation is indepsndent upon the
pressure but de gmdent ugon the tamporature. In the range from 6259K .
“to 8259%K: or 352°C. to 5952°C the following ylelds of CgHyg were obtainod !.or
‘the methanization and lwdrogeuaﬁon, caloulatod on charsod od.lo S

O .. o5 Hnﬂwﬂ.saﬁon
650 an 30o67$
615 o 34,03%
;’gg o lh‘?; 36.73%
750 o h?? om
775 502 ! h1o08$
g7 e -
825 552 lalo58$

: iheao y:l.elds relats to t.he molecnlar ratio 1310 One molecnlo
OHh or R reacts with ons molecule of ldquid hydrocarbon,  ‘The yields' in
- the: hydropana'd.on are very favorablo while ‘those in'the methaniszation’ are”
mall. ', Hore first the yield of Cglyg caleulstsd on charged oil becomes | ‘con=
siderably botter vhen the molecular ratio 1s shifted in favor of the gad,
thet is, with a rising partial pressurs of methane. Te calouwlations from
the mass action'law show, for instande; at 700°K, which equns hz7°c, for
8 moleoular ratio oll:gas = 1:1 to 1:1900, the fouom.ngg L

Ml Bato 13" a0 100 mooo

Hothanizetion ~ 8.8 - BHRE m ETB'S%

o ﬂydropenation o 908 99o03% o 99oh6% 99a125

7 Only with exoess of mothane the yleld of Cgliyg, expreased on the g
oharged oll, rises considerably. In the lwdrogenation 8 gas: ex0ess doea
not inﬂuence the yield conamerdblyo S ‘

' - 'lhe amunt of *added-on met&ume, cahmlated on charged 11, rises
fm.12.6% for the molecular ratio 11l to 70124 for the moleoular ratio 131000,
that s, in the’ firat case 102,68 in the’ second 207.12% of 1iquid’ prodmta
“would be reooverede Wath rising: nethane preasure the value approaches a -
theoretd.cal limitation of’ 107o55%o e o

F\n'ther, one can: aeé from the mathematical formulatio the
_ylald‘_in the oracking depsnds on ‘pressure and: temperamre, ‘ovan t!\ougn
L:only a8 amall extent upon oither- of them, - lhe rollow:lng table,msults:
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R4

AP “ . Gracking

Og CongT 1000 Atm. . _200atm. . - 50 atms
EE;' y 3;2 Y '-9o°3l " s 97"12'— 99¢
EE e el e o 99,87

725, B2 o 990290 99488 0 199496
5 502 L 9903 0 99695 it 799699
B85 . BS2 . 9989 v o 19998 .. 99499

e ylelds of Ogiig +-Cgllyg caloulated on charged ofl s Just ss favoratle
‘t.h'e,-o’xfa:qki_ng;anq‘_ffor the § rogenatipn‘.: VR

o

Slatineam has tried repeatedly to increase this weask exothermic sotion .

by allowine a strongly eidothern reaction to ‘Tun: along side, for instance,
the hydrogenation or the water formation from hydroxyl-containing hydro= :
carbens, If one admixes 208 Hy to methane; then adeording to ‘the mixing.

-law the_free energy of the.totdl. resotion at 1529 is about 2,700 calories.
For. this one must, of course, assume that the two reactions run with the

e ) we have seen, the methane reaction runs only siihtly exothermis.

.sama spoed. One assumes hers. that the hydroren would activate the methane
80 that both reactions would run equally fagt. . = I

ons. ammmea m_QLihese considerations ‘ﬂigt at each temperature
“and each pressure tho reaction would go on.ascording %o -the -formulas stated.
‘But in reality this is not trus. As it is known from oracking, ‘the oleavage

 of -hydrocarbons: occurs more-and more’ towards- the center with. rising pressure. ..
_Put with rising temperature ‘the cleavage point travels towards the end - .
“(oompare Hoinze "Miew Processes for Refining of Fusle®s 2d Part, 193l page 15).
P Therefore, these thermodynands caloulations give only very weak.
~indications for the actual ocourrences. - The experiment smst-decide. about: -
theseo-~ J R e TR e T

" overtholoss; 4t was'of ‘use to trest those 4deso also in praotice
and to. test their realisability. If one could realize them ons would have

*-done an important work for chamistry. ‘First'of all the methanisation wuld
~ have been a new chemical reaction, second place, other pages than. methane
_could have been tested for their reactability under very high pressures, -
~Thus, a wide f£ield of study would have betm openeds  The methanizatdon™

" -proper wonld. not; heve: stoppad with. hydrocarbon chemistry but would have

" past over to other fields of organic chemistry and would have gone over

. into their practical use. For the bydrocarbon chemistry particularly -

' the motor fuel synthosis, there existo a hope that. through methanization

, s could be introduced to hydrogarbons. ~‘These wuld yield knook-
* resistant naphthag,  In practice oils thay are difficult to process are-. .-
* to be split Anto such nephthas..




. Slauneam cla:l.m in the paton ,;that, rot’ only the pat.rolom
i products, targ and’ oxygen. oontaining organic. compounds but also coal,
“ipnite, peat, bitvuena, asphalts, cellulose and Tubber could be treated
< whth mthane in. .presence_of a ‘1iquid phage. He ‘algo plans: %o convert . »
; ;CO-H =CHj, mixtures into various hydrocarbons.’ Thereby, he has the .
'9an endothernic basic reaction dould be: reauzed hr,y admntaneona
exo'themio taering raactiono _ 3

e ,e_refore ,.':l.t Was neceasary 1n avery case to look mto theae ‘
f 1deaa andv expe:d.ments had_ to be arried out in th:la di.reotion. b

Rt .. One oan test the reantabﬂ.ity of met.hane under very hwn
~.preaam'os, by allowing methane to act on an unsaturated uydmom'bon, .
. for instance, héxens; "-Similarly as hexene through: hydrogenation goss into
" hexane 1t would have to be converted into heptane by methanigation. =
='_‘~Unaatmted eunpounds with fewer C atoms were eliminated because they go
o ot themaelves Anto. wlymwization. N

S Since such olef‘.lna are d:l.fficul‘o to obtqin in suff:loi.ent amounts;
4. g enough to use strongly unsaturated kogasin.of the Fischer-Tropsch -
“synthesls or an unsaturated oracked. naphthe in'the- reaouon with mathaneo
';In both caaes aaturated products should be ‘fomed. e

' 'mia effeet ought to be reached a].‘ by oﬂ splitt:lng

[Similarly as the destructive hydrogenation of oil. furnishes unsatmted

v'naphthas, ‘this shovld also be the case with correspond:lng deatructive

" methenisation. :Since this is the onlycane which needs to be considered
_for the practice, it wai'@lso the only one thich was considered by thermo- .
]dynamicaa It vag ‘&lso atudied most in practi.co by. us, . -

“For e‘_ evaluau.on ot‘ ‘oha experlment, 1tris neceaaary to convart
a heaw oil moitly into 1ight naphthas which are to be saturated. The -
_total amounts of all and products with a 'C mmber:of. 2 upward must be

- always:larger thun the charged oil _quantity, *Methane causes a distinct”
welght- increase throuph addition, in .cony

x(* ,?

' SIatinearu based hia axper:lment 'fin' a presented thesis abqut
"E*xporimentali‘studies» yout, theral cleava 4. 0f ‘methane in’p q_ Sf
' prea ube with acetylene-mathane, -
end temperatm'ba up-to- }50 C. ‘e

 thesis mentioned formation of 1iquid hydro
j:b}'~-‘fﬂie?.'éxpar:lmerit‘ ; SOot (cérbon) s form
cloggad upe - '

to_hydrogen, :l.n,the depenatim. :




" high pressure processt~- (the work w:l.th’ ig meth pr
_hich pressure apparatus with'a: reaction essel.
- findshed in the meanwhile,  This appamt.n s could attain
1000 atm. and ttamparatm'es up-to. 370 o bahﬂy
8till higher oince the usasuring’ possibility wa

reacted with paraffin oil,: tetralins, nephthe
and fat in amounts of about 0.5 kp ' ‘
preparation wers kept aecret by ‘hin
built into the reaotion epaoe andv

fluw ﬁnroum the appamtua‘ under msaure
of the compressor. The liquid products wer
_veasela  The portion which was no d p

defects. l&ore or loes cleavage occumd in the
Only a few which- -were. avaluated for d emonstratd
~-in-a balance-sheet. - In March- and April 193
had & positive talance, i.e., &n increase
.namely, once with paraffin oil at 750 atm,
gaseous products which were formed were no 1de
tinuous experiments (ALO ‘an< All). which were carried
with large amounts of paraffin oil at 800-1000 atm.

310 to
gave a positive balance of plus 3% and plus 11% by ecaloulation of the:
products which were formedo 'Iheraby, 4n the ].ast;emeriment ‘one obtained .
1% more liquid than wag charged.  From: these /:;esulta it was concluded‘ that:'f:'
‘the weight increase actually was caused I:

particles. SR SRR e

: Inuay and June 1935, Slatine ‘out 5 experiments (A20.

to &2&) with carbon monoxide and water and ‘C0=Hp=CHj, mixtures in order o
prepare formaldehyde. . lhereby he. v dprassures ofh300-1000 atmso and -
temperatures “from. 150-350 ‘and various:catalystso “The-
ative, only oarbon dioatide and hydroge ' )

expaﬁménts with vamm ana C0-Hy O, h "and Off=H, ifxtures and' methans™
:l.'oaelf. These yielded. napht.ha :l.ndeed. e proof of ‘the methana ‘addition

‘a cO-H2=GHh m:lxture a.nd parafﬁ.n ol with.reduced copper ox:l.de as’ a p :
_catalyat, and pressures’of 700-950 atm,, 3 £ 3003

ghowed again a positive: !:m..amceo ~Ther 1 an: ) ged
liquid product. by 8.6% without consideraticn of ﬂme gases ’f.hat were formedo‘




In Qctober. and Novembar193 Sla
of exporiments in order to realize tha:
mixtures. Pressures were wp €0 1000 at
Also a gas circulation pump was u
ugO-l&OOj-FGan,NiO«MaOB (oehus )

nwse ﬁrst m:perimont.sv
on which realisation of the: methane react;
Slatineamu to carry out axpe:imen
demonstration with theso expar:lnant

: e Hotor fim, uummm/mmr
about 15 liters content in the year 193
built in by the:Sieméns firm. T
heating vessel which stood uprigh
spase of about 30 1iters content: whic
by the reaction: J:articipanta vhich en
congiated also of a 'high pressurs ge:
(Hofor) with 200 1iters or 2 1: i'nrs*
(Hofer) with a ‘maximun capacity

_ After eliminating the diffioulties in
particularly with the' heating body; an exp riment vas carried
Paraffin oil with memane-hydrogon was: ' \ e
catalyst. - The pressure was 800 atm.: tho temperature in the:upper portion
of the catalyst space about 3l0° while the outer wall of the heating vessel
had about h00° ‘Inside there ya i

new apparatus: .
out; 4n Nove 1936,

Eacauée"o’ the t0o heavy us oal: heating “the :

~ a short olrouit which osused a: pmahn's endiug of“tha expeﬁ.ment' Aa mmnt
of -the experiment, an only. part.iallc 08va| 11,“ '

good ootane mmbers: of 7h.3 were obtal ned

to each 100 co: 1nd1.cato a cracld.ng aou.on

which was not good wag subsmute By eddy,,”
conatrusted by the High' Tenglon Company, Kol

~Slatinean:—Thi:
ousg: to take up p the catalyat_:ln

its dnner hollow space was very advan
_ such a manner. * ﬂm content. of this,‘;space was about 6 literso



. e

~-__Tho first experiment E-1 was conaldered particularly noteworthye
041, Snell 01l and a heavy Flocher oil were treated in sequence witha -
Cg&—ﬂe mixture at 950 atm; and temperatures up to 400%C in presenco:of a:

- Peduced iron molybdate catalyst. - The oils were condusted through the -
catalyst geveral times. Good yields of naphtha with very good Jmooking =~
properties was obtained, An additdon of the 1iquid product over 1008 . "
could not be doterminad. The hydrocarbons:in gas and gasols ware not at all
considered. In spite of this incomplete measuring Slatineamu asserts that
this naphtha was formed by aid of the methane reastion. He did.not bring PRRS
additional proof.that we were not dealing with a oracked naphthas ' -

Firet he had different plans. One, he wanted to reast RO
GO-HQ;OH]‘ aixture into naghthas (the so-called "stecred reaction®),” Another
tdme he wanted to react methanol with bensol and toluol or methanol amd’ '
other hyirooarbons. Thereby, these reasticns should 'posaibly result'in amines,
. for the gas phase oontains msthans and much nitrogen.  Te nitrogen was 0
be nade reactable under high pressure. 'Further he tried to convert the - . -
- methanol into ethanol -and by the aid € carbon monoxide into plyverine end-
glycol. None of the expariments that were condusted on paper with dhe o
aid of thermodynamic consideration led to success in the prectical test
(E~2 to E-6). As soon as CO was present in-the a8, iron carbonyl was .
formad which decomposed often in the reaction vessel. Iron molybdate, zins
- chromate, nickel, elumimun oxide in redused form served as catalysts at: .
that time. The pressures were up to 900 atm., temperaturea up to 450°%
Since ‘these experinents, which were only random tests with an'arbitrary = -
-oatalyst, were without success from the begimning. ‘Slatineann discontdnued
‘them for a while., T R

o Experiment E-7 was to be the treatment of naphthas with bensol or
- methanol in presence only of nitrogen under high pressure. ' Acoordinp to his -
theory thereby, by way of amine formation, condensation and wethylization =~
was to.oodur. A short:olreuit in the heavy ourrent heater did not allow the
“experiment to be carried out. BT EIAEL Pt

o

. ., After completion of a new eddy current heater body in dune 1737,
Slatineanu took up apain the execution of the idea to split heavy olls 1ike
paraffin oils, Solvay oils, tar oils, shale'oil,’ and to condense light e
(Irans.: naphtha?) in presence of CH-N, (this-time with only 25% Na). ;
experinent E-8 was unsuccessful. The-balance could not be set up bsoa

_ experimental arrengement with regard.to apparatus was so ino

“14ght naphthas which were brought in with the heavy:oils went throu o
_-oven and also throuch the condenser and. the aoctivated carbon and twas
found partially in the gasometer. | Algo, the great number: of the.pumped=
gubstances formsd a mixture of ‘the various oils in the end prod 0 BT
-sharp. separation and a clear defindtion was not possible at all, 'The gaseous.
_products that were formed were not regard ed gm&molemma.gaanls.frnmw
-the-activated carbon waere not measured or ‘analyzed, Experdment A<9 with™ o

the same selection of ideas could only be, started,: and had tobe discontinued
~because of failure of the installations in.the oven, 'Nevertheless, it showed -
~that. the-heavy Shelt oil ‘Pl3 would. hardly work under 1,00°C and 900 atm. CH) -
preasure.  This is'a noteworthy contrast with the result of E~l. First one -
~used nickel, ‘zine oxide, molybdate acid and iron molybdate on oarrders in

~reduced-form-as catalysts jin-thig experimsnts. "




-

“In Sept. 1937, 81nt1neanu anmd ‘the abova :ldea to ne agai.n and

went over to use colloidal carbon a5 catalyat, Possibly it mdght also. take'
- part in the conversione ' The noxt oxper:lmmt- E-12 was 'to aplit pmfﬂn 011,
“Figcher oi) and anthresens (?) ol 'on iron phosphate ‘oatalyst in presengs
- of ‘methane;” ‘In experiment E-13 par: affin oil and naphthslens was to be: split
with ‘reduced 1ron molybdate catnlysto ALl these experiments of Sht:lmmm
.ran negatdve, ‘ Overlooldng that the ‘quantitative evaluation of the: manimnt
was not, posuible ‘as has been ‘mentioned ‘before," the qualitative respact
allgaed ons to reoogniue that paraffin oil would be aplit very little ot

_ *and a methane preasure of 100 atm. oont.nxy t.o the reault. a.n 8-1.

’AJJ. uparimnts fm n-z to E-13 dev:labed mm or loas fmm ﬂm
actual aub:]eot, to prove the reaotabﬂ:lw of methm Partaeny. they
havo not)ﬂng to do wlf.h 1t° Ll . , . »
Since we mm not, convimed ﬂxat the naphthas whioh wero obtnined

ocpa'imnt E=) agtually ‘originated from the mathane Teaction, we used '
the time of a vacation of Slatineamu in. October 1937 to repeat the expriment
‘with pax'aff;n oil and CH) or CHy~Hy with reduced ‘iron ‘molybdate: cata:lyat
(E-1h~E-16). However, obtained only 1ittle cleavage of heavy.oils as
“1t'was seen already in kpariment E-9°to E-13, A complete balance was =
not ‘possible because-of the deficient exporimental oquipmnt. -Nevortheless, - -
‘we concluded £rom the qualitative result :!.n the ofl in expariment E=) had -
“been: aubjected ‘to temperatures above 100% - In- comparison to 8 few experimentsi
1n plant A, f{i_’d not obta‘.ln mnre liquid product.s than had baen ohaméd

‘ Bow Slatineanu reuained with the aimple reacuon o,t arafﬁ.n- .
methane that tries to. use as oaialyst reduced dron. axide (E~17) which had -
- been prepared Lrom nitrate, and. molybdate iron (18) which had been' ei.ntamd
: at high tamperaturea, \Nei.ther expar:lmant raaulted in nayhths at: hOO Co.

Only :ln January 1938 he decided upon urging of t.he supervisory
-repeat’ experiment. E—l, ‘again (E~19). me Tagul b1 was that cleavage
rto naphtha ‘only oocurred at temperatures above 1i00% ' ‘Therefore the .

temperatures in experinent E-1 had to be at least partially around uw o .

‘ The reduction of ‘the methane _pressure. to: 350 atme regulted in the same. =

oleavaye as at 900 f"‘apparatua ‘reasons no balanse could
*.not, methane. had ‘taken'part 'in the
7 re :I.ncnned to the opinion thab the

- reaction remained. open“again “But-
-naphtha which had baen ‘formed 1n ]
-,-‘-"'e assumed that it ¥ ‘




~ll-

5 E:perimntc in nants o and. H (ll cxperimcntc Narch to Dcc. 1935)

All intercsting qmst.icns which occur in thc oxperimcnt E-19 and
_which required urpent olarificdtion through control exporiments remained .
‘undone because 'Sletineanu closed plant E because the pressures of 1000 atm,
_.secmed insufficient. to him, - Flant @ which was ten times as large if one -
~bases it on the ratio of the catalyst space was finishcd in ordcr to curry
“out the expcrimant at 2000 atm., preasureo o R, ,

; . ENE ‘-\ :

0 Upon atwgcsticn of Slat-incaxm in ﬂlc yccr 1936 one did not cnly
;buildthc half technioal plant D for 1000 atm. but which ascording tohis
.caléulations would produce 0.5 tons of ‘naphtha per day, but also-a plant B °
‘was built for further experimental purposes. One started upon his sugrestion
that construction of a plant O with technical dimension for. 2000 am. pressm‘a.
-with ‘an: ect.imtad capaciw of 5 tons of naphtha per day, o

._.i_ "lhc varioLs parts of this cpparatua WOre : mmishcd and cct. up in
r the ‘ourse: of thc ycara 1937 and 1938. : 5|hqy consist oy

P Onc autcclavc, abcut 700 liters conf/ants ‘and one hieh presanre
v ;eparatog about 150 liter contcnt, both for 2000 atm. built by the. Kmpp
<:imin asenh P '

o Onc oil pmnp with. a calculated capaciw ot about 300 liters per-
a.hour with 2000 -atm.: pressure. - But it actually performd a- tcnth of thaf.."r“
It was prepared by the fim Balcke in Franlcenmal. S v

' m ccupressora with a capacity of aach 36 cu. metera per hour '
—at—lOOO atm"" R . _ =

One additional compressor which was to take up thc pcrformancc '
v of the two that were named before, and which was to compross:the gas to

>‘2000 atmo All three were pa-epared by the: fim Hofer, llulhcim/h:hro

| Onc gas: circulation pump. with about 250 liter of suctim volume
per houro : Built by thc Hcfer ﬁrm

One gas oirculation pump wit.h -'icbout 7,500 liters | U tio volum""

Perhcurbuilt th i‘im Borsig, Berl

: A edd;r: urrent heater for t.he autoclave and one’ for the high: -
: pressure ’separaf.cro ‘Each:of the two. ‘hedters consist of two cylinders i,?
‘which contain heat coils whose: radii was-different by a few: centimeters,
“The two cylinders ‘are oonventric to'one another:in: the high prcssur

spaceo I‘b was. bullt by t.he High 'l‘cnsion Compg_:gx in cologgc.

e :ff 'Ihe valves and: i'ixturea that belom,’ to. the high
2 were furnished ‘_by fhe,Krupp,' } ) .

' t plan .the utoo ve was eveﬁtuall pzwided
‘with Catalyst and b ing hcated i‘rom tha ‘inside, ' In the separator the inner
"“ hcating wag" hft*oum i




Sp such a-manner- that -
amed out’ wi.th cnvl

he usud gasaoug “amnonia dissc

‘vessel ‘at the same ﬂ.me ,"th the paraff:ln o:u aml
‘were: negative '
“of the gas and oil :I.n_

;small gcale with sreat mmmy,
o Thus the- liquid wag on].y in

. par:lments ;
‘whether ocold -

parafﬁn ‘011 which is under press Herato,”great apparative difficulties
Were pqggg_nfﬁgggd, lhev{experiﬁ“én’l‘: Va5 iﬁthont result. o




4P the positive results in Flant &.
,-all, the transgoaing mf,o a hrga

oloarly to: work on'o the produot andi to: make monolualo{ns from: the resulta,
wit..waa,.im‘po g ‘experimental picture about the various® -

experimental parts by his:method; since ‘particularly vorking with: "guch-

_wvery hiph pressures: would cauae appa’_ ,tus. d:\.tf:lou.‘l.tiea h ‘tigh'hieas, faﬂm

Of pumpu’ efﬂo). s




woa T 3) First of a11 the measuring of the. pfoduats that are .t‘omed
18 very difﬁoult because of the large soale of the expariment,’:; and:.
puitable measuring installations : are. lackqng for the. ‘resnltin
vquantitios of uqmda and gases. I B ‘

o ‘-‘smmmfaa ﬁot"pag‘wi»"é;tﬁﬁﬁéi{’ :‘tb? gas d
-spit.e of the many. gas analyses which he had carried ont, he could
any clear conalusions because the mct amounta wera not mo

always and in with the fmah oﬂ.. Ih:la meda analytioal avaluation mrew
difficult. = -; : i :

Lor oaoh uporimnt ‘or. oxpeumnm pordod. 1n ordar tobe ‘able to sw

that such-and-such amounts of lwﬂrocarbona with the C mmber of
- -upwards (Gasol plus naphtha plus oil) resulted; and: eo-auch

or pmd\wed, rram ?.ha aharged maunta’ of oil. and methe

. but m single: fairly intareat.tng expariments.whioh seamed aoaewhat
improbable at times. A wollwplanned invustigauon maw have led: o the &
. reauaat.ion of eome of the 1doaa. o

In ap:l.te of ﬂme laok of poai’dve reaults, espariments ware
carrded on this £i01d by Sexauer and Winner between 1939 and 1941, : ihcy
tried to make. ‘theso ea:per:lments BOrS: faxaat. :
_catalyst space which: waa availabie ,

be contdmed in mmw possible directions.
" 14ke ¥n, Cd, Sn, Pb, Ti, Cr or alkaline eart! X
various gombinations ‘and preparation forms o
of chloridea, nuoridea, aulfates, phosmatea, bora‘__“
iphoaphoric aoid, boric acid, eto. me cho:loe ‘of .substances

- should b_e carried out nore” advantagreoualy\" ‘8 0losed ‘pressure space, -
] poasibly.a turning. auboclavo, e advantape of ‘such an arrangement was




@18

Yo 7 Bub from cur experiments in plentsE to Kwa baoam comimmd

that by ‘the negative results it is not a worthvhile ‘task to.contimue the
experimentso The probability ‘that' we will find a catalyst, aubamce ww\

a positive effect ia very: enallo -Also, the p'obabmw 43 vory emall of
finding that we have not recognised a small positive effeot which was dn :
0ur expor:hwnts, but. was ’not recoppimd 1n tho named o:peﬂmntal munsemanta.‘
S Acconlinr to our labombory experimenba e cm\ oarxw mt wdro-
genation wit’nout cnm.yats, but the cal ‘speeds up the reastion, But

“even with catalysts we do not ses gve: the elightest pow'.ivo indlostion - .
of & mthanisation waioh' would be woot anouah to atand up amhut. oomanomg
cr:l.tiqua. Lt , i

'nmmfore wo havo the op:lnion that tlw positivo aouon which hes
bmm found by Slm.n@ama in o single experiment in plant A was cmedbym
" spparatus fault whioh cennot be found now, and which gould not be reported
" ‘after several trials with suitable control experiments, and
' ropowsions wonld oertainly have beon tound at that t.hne.'

. From: ‘onr experinents that were ‘carried out wemuy. wo cono].udc
that mothane does not: becoms ‘reactable under high preoaure. 'mus ﬂxo o
mmmbions of: Slaunoam’did not mteruuno. j AT Sy

- 'nmra“m avthooret:lcal part- and an muoamn of the hportamo S
‘or t.he praotioa' of ‘these ‘experiments. . Then: the oxperimnta which wam oarriedv
9h_1 wero. d:l.soussed and comlusions were nndo i

- .-_'_fi)i;“ASIatineauu did not bring a gonvinsing Froof’4n the years _/
1935 o 1938, The positive balance’ effect vhioh was  found & few tmes T
1n the yen.r 1935.» » e i

. 2) Sexauer and W:lnnar carried out vezy ucurate expariments 1n
. 'hl and oould not t:lnd proving evidonco for tho methane rbantiono‘_;






