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‘I‘HEORI OF FORRATIOH OF HIGBER B!DEOGABBONS FROE BETHANE
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A few thaomtical consmerations will be ahoml below rega.rd..ng tixr

—c‘dﬁverﬁan of mothans into 8 Sy v el parTal 1id -
“'in_the presence of _sulfur or. a.ny sulfur cmpamdﬁ in the ca'talynts and with
aAiMﬂtaneoufs use. oi‘ hydrogam e e

e From tha msztion of the thermc:,.ymmic equilibria” all convers;!.cns
of paraffin hvdrocarbons ‘alone; at higher temperatures, will ‘result in their
j-split'hing up. :ln‘ho smaller molecules; and in the last énd a- brealdng down @Lto
methane - - ‘carban. If-s8ufficient hydrogsn 5P present, mothana ‘alone will "~
“reault a8 _the hyﬂrocarbon lowest in: ‘energy ccnten‘h a.nd ‘therefore the most

f*the num‘ r of mols,. ani ‘the: ccrrmpondmg eauili.bria. ‘can not- themfore be '
;.-diapla *ewarda “the higher hgd"oca.rbma b:r the application of - higher ~
.:'prass Such a ‘displacemsnt may homever be brought about by the prasenee

T “hydrogen,. 4f (1) ths formation of higher hydrocarbgna_is_
occasiomlly energetmlly more favorable, and :(2) this formation is connected
with a redustion of - the number of . mo.i.s, afid- ”therefore fame& by the use’ of

‘—highm T en JBiT 5 = ST AE x ,

‘required to a.nswer the question whet.zar or not the addition of ‘sulfur-in’ any
forn whatsower {elerentary- sulfur, Sf, 0Sp, C0S} would satisfy these demani‘s..
The equilibeium constants were therefore éalculated’ £rom the- thermodynamie - -
-data’ hea‘bs of formation of 'tile compounds from-the elements and tha ncrmal
sntropies of formation) using the: apprommation formu]a £,.573 log. T
Q2 ofT A8, unleds taken “rom data. in Iiterature, In that comne t:.on the
-".'prgge.ble recuired addition of. hyuroge‘*s i practics was Lkan into considerm '. :
ation, either for .z bittar’ mstery of the resction from the: st&ndpoint -of heat,
- or- else to mmid tna fcmtlon ef ccke and sho*taning the life o.t‘ the cata.lysts

.& kncal@dge of t.ha follf'} rlg @ uﬁibr.a in x.he tempa“ature mnge of
intere=t to us,.d,e. bolween. 300 and iz reguired in evalueting the difi‘erept -
“reactions possible from s th@rmcﬁynar*i** s'hmupoin fa* %ha i‘omtion of bigher
-l_hydroc&rbons in a syatsm m’:’ e B e
"--'where the S compmmda my b@ 52, sozﬂcsz or CDS, ami z my ba Do
a) Sulrm aquilihriau | ; s = 1*28 zgs — i
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L "”*Among'-the hydrocarbon equilibria, the caaa _‘ ] ia. particularly
1nterestin£. because the heat of the mﬁom—of%h&equﬂibrn V—J-AH may be:
‘:-cansidered i.ndepsndent from n-as'a. firat approximation, when. caloulating ‘per mol
v 34 ¢r Hy. .In a system in which the ecmilibriwn conditions would permit the -~ -
_ production of higher. hydrocarbons from’ methars, 1% would essentially become a’
'j'-mat@feir of catalysts whether only 0235 or. e. mixture of hlghar hydrocarbons were
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calcula,tetlusmg_tabh 1, an tal
_the %otal pressures of i and
_727°. on the assumption that the equilibri
‘uithba atoichj.gmtric mixture-f:l repressntad _ 1
(v. table 3), The' "reet.lts of' ‘the oomputat_f 5 Wer

- grounds: any . eign
_be a simple x*aduction of’ sulfur to 1123

- ‘ ) :ammmts of olefines my form
v., however, the readily resulting formauon m: CSo
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——oi-‘ the higher pamfﬁnes vs:ould be’ poasible because_of the_reduction in- the o

:Themedynamicaﬂy, the production

mmbar of mols 4n. this Preaction. In the presence of ‘some hydrogen the
 the: nan equilibrium under 1% the conditions 4Anvestigated is practically
“~enti:ely on tha higher hydrocarbon: side, -The-production-of - the. s1 il
;A.,imsmtmmted hydroca.rbons is also: themodynamically posaible, ‘and ‘the lower :
»pressures are to be prei’erred ‘because ‘of the reduction 4n the number of mo]so ‘
~The" equil; : ‘&?m,uttle effected by ‘temperatures, and nesd mot
“be reatricted by ‘temperature considerations in the selection’ of the eatperi-
c‘mental temperatures. -At rising. tomperaturss, :the. paraffine. equilibria ars
“somewhat displaced: tomrds the methane side, the equﬂibria of the msatumted
tmrds acetylene.
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