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~ i It :lhculd be notcii that :in most CASes which no cane acro7s! ,,~ .~ "ttan' 

. J i doallng with n simultaneous e1'fe::t ~ high pressure on the cquilil>n.um po:n 

l, 
:.'3e 
:y 

. . 

cr) 

:cd. 

, 
'f 

,: D.lld the ·vcloci ty 0:: chc::xical rcactio!1S. Ii:, i or example, during the . th 
atrncsp!1erie oxidation ~ propD.llo the presst:.re is raised :from 5 to 65 atm., 0 

I eC:"llX'ch:'"):1 0:' t;:; _-e3'.1'::i'~ ~ ~"C. e~ cl.cono!L i:: coz:.:ic1crably ch:u:ged; tho 
I percentage 0:' mc.tql and ethyl alcohols f:-.J.ls f'rttJ. 95.4 to 59.9%, "hllo t?e 
: pc:rccr.Ul.fle of n-propyl :me isoPrQIT.fl ucohols rises :f'ram 406 to 40.1%, which 

is nearly a ten-:fold :inc:rca.?e. 'Ie) Such 3D effect of' a."'l increase in pressure 
rnD\I be expla.ir:eB. by kinetic f'acters (higher l'cnc~ion velocity, c:mscd by the 
C!iminu tion of'volUI:l.c) t.ogct1:er with thc.rmo3yn=ic faetors (a s.'rlf't of the . 
equilibria of' p:.r~el reacticns to;;a..'r't'is th~se prod:lcts ... hieh ere i'or:;JCd W-Lth.o. 
diminution of' v l)J.uoe). Anot::cr c~:.:uJplc :is :fu:-nished by the. tt.crm:..l deC?m:?OS1-
tion of' metr(yl :llcohol Olt .3500 C.17} L"'lcrcnsing ~hc pressure :fran 600 to. 6000 
atm. l ea to "W.10 :foila./ing cll.:l.."1g=.5 in the cClI!POsi"tion of' the S::.st:ous renctl.CIl 
products: 

COOIpOsi tion o~ gC!3 (%) (CR.3)2C CH4 ~ CO co · ~ 

2 

at 600 .:ltl:l. 8.05 . 39.8 31.2 10.95 7.3 

0. t 6000 o.tni. 4b.3 27.0 13.7 2.9 7.8 

The m:u-kcd inc:rec.se ::.n ti1~ pcrc~nto.go or d.i.rnc~·l ether in tho reaction 
produe.ts c.s the pressure i g incr·c1!Sce. is simil.c.rly c:J.uscd by the ef'f'oct o£ 
pressure or. the eC!U:ilibriu:n ~"'ld the vclo~ ty of the v~ous :-caetions \7hich take 
place during the ~~~ accc~~i"tiQ"'l of Dethan~l. 

In the preee(:dir!g ::;e:ction ,Ie: !;:'.ve c.x:-.r.ri..."'led bcici'ly the basic mechanisms 
of' the ci"f'~ct of' high prl.:s~urc (up to a fer.; thous6!d :ltmosphercs) on tho 
velocity and the: course of chl:I:l:i. c:ll rc:..ctions. Bighcr pressures (of the order 
of' tens of' thous~"'lds of' o.tm::>zph.=cs) m:.y l.:::o..d. to i'::r-reo.ching quBlito.tive 
changes in the r(;o.ctivi ty 0-;: subEt~e':!3 ~"ld "th.o~orc these pressures cannot 
gcncralJ,y 'be used to invcstigo.tc th.: mcci:"'nj .;;' oi' chC!lliccl. rC:lCtions. 

Prv"': tho:: ~L 2iv~1 ilcre, it =3 :'e 60lth~ tho.t in c number of' cases 
even the sign ci' ~hc; prcs<.ure ciY:;et (+ or -) cll.cr.ls us to determine tho 

ch.::.rnctcr of' the · r:lx(;--ietcrr.::ir.in~ step in 0. eomplex process. Annl3rsis or 
qu::mtito.tive ~"'lgcs (rco.ctio:l yelocity or .~cld of' products) ~used. by an 
incrcc.sc in pr.:!Ssur(; ;:;::kc:> it pos:>ibl(.. to c.~c os.:: bvwccn v~ous schemes 
describing the I::C~s;:x;.oi· the ~·co.ction in question. Fin~~ qu!llitntivo 
dato. on the cl::mgc : n ::-eo.::tion protlucts ~'l c result of :incrcc.scd pressure elso 
provide 0. very uscf'u:i. bc.si.s "lor cheosing the JOOst likely reo.c<tion mc~ism.. 

We; now p:-.ss on to :m ::.ccount of' ZOII.'C results o£ the investigation o-r tho 
mech.:lni.sn 01."' c:hcmieo.l. reactions using hi~ pressures. 

"' 
Investi[!~tion ei' ~'le 1iecl..:mism o£ Rc.1.ctions in tho Gaseous ~o 

A) Thcrn.nl. Cr~cking or p-.~c lfydro~ 

Previous invos~igatiClZlS' have estcl>lisr.cd th:lt nt low pressures ·(at tho 
order of: a 1\.:'"1: Olt::osphcrcs) tho velocity ~ thc;rmll. crc.cking incrcnaes with an 
incrc:l.SC in t!lo pressurc in most ~cs which hc.ve been invcstig:ltcd (dC~1-
tion of etll:mc ::.t 750 :md 8I::Y:Pc. 10) ~ecompositi.on Qi' propane :lot 6000c. 19 " 
deCODpOsition of' n-but~"'lo o.t 575°c.20) :md 6eooe. 19!A.)deCODlpOs1tlcm or . 
n-pcntane at .58O"C. 21 »; onJ,y in one inv~"!:igntionU: V"'..a high prossure . 
- o · observed. to rot:trd the cn.ckiDg of' ethane nt 6~5 C. 

In some ~cc:lt w-ork23). the cN"cct of' high prt;ssurc on the vcl.ocifiy or 
the thcrmcl. c:r...cting of' !!-hc,xnno and a--bcpt::mc _vres invcstigutod. Soma results 
oi' this ipvcstigo.tian.::Il"C s...~ in T:ililc 1. 
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