AG st S GASOETNE ..AND-. BENZENE-_-TOLUENE.-_ i
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As prev1ous1y ste,ted ‘each equlhbrlum constant hes a deﬁnlte -

value for definite temperature, but the reaction that proceeds at one

temperature may be reversed at another temperature. Although -
pressure does not change the value of the equilibrium constant at a -
oiven temperature, 1t does have a material effect on the y1e1ds ob=
-tainable and the oha,re,oter of the_product.. The relatlon of tempera-
ture to pressure in the processes herein outlined, however, is essen-

tially different from their reletlonshlp 1N any two-phase system. As

regards processes carried out entirely in the gaseous state,; the tem- .
pereture can be chosen that is most favorable for the maximum of
conversion and the minimum of deoompos1t10n into undesirable end

products, whereas that pressure is employed which experiment
has determined to be most favorable in increasing yields and im-

proving the character of the product. This judicious selection of a .
~ combination of most favorable temperature and pressure 1S posslble- o
~ only In a single-phase system, for the reason fu]ly outlmed in the

discussion of the 11m1ta,tlons of two—phese systems s .

TEMPERATU'RES EMPLOYED IN BUREAU OF MINES PROCESSES

Geseous-phese processes have been opereted by the euthors et !

temperatures higher than 950° C. and lower than 400° C. At the

high temperatures, as was to be expected, the products went ent1re1y
'to carbon and hydrogen and other fixed gases. The lower tempere— ”

tures gave such slight conversion that their use was demonstreted

to be commercially impracticable on account of the time element.

Gasoline formation seems to begm at a temperature higher then
400° C.; and to approach a maximum between 500° and 550° C.

As regerds aromatic hydrocarbons 1t appears that a maximum
content is dlsoovered in oils cracked at a temperature of 650° to

~ 700° C. It appears, however, that greater yields, on the basis of
original oil, may be obtained at lower temperatures, as the lower 2

temperatures permit a larger recovery of cracked oil. For practical

operation, a temperature of 625° to 675° C. has been found most -

desirable. The particular temperature chosen will depend largely

on the aromatic hydrocarbon desired in greatest quantity, as the

yield of any given aromatic compound can be increased or diminished
by approaching or departing from the temperature most favorable
for its formation. For example, the proportlonete y1elds of benzene

~ and toluene can be varied at will up to the mexnnum peroentege for
“eachs e - - il * +

The temperatures mdloa,ted are reletwe on].y, as it has been found

~ that each oil has its own optimum conditions. The suitability of a

given temperature 1s dependent also on the size of the reeotlon
ohamber and the rate of feed of 011 1nto the ehamber i
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terms are used mterehangeebly Wlth sulte.ble constants
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. CHEMICAL' FAc'roRs IN eeseous  REACTIONS. « 47
PRESSURE

Aeeordmg to an epphoetmn of the pr1n01ple of Le Oheteher pres-— '

-sure favors any reaction resulting in decrease of volume and opposes -
anyreaction that is eeoompemed by anincreaseinvolume. Itappears '
~ possible, therefore, to obtain indications of the effect of pressure

by the simple proeess of WI'itlIlg an equet1on a,nd summmg up the---_

, Volume changes. e

The effect of varying the pressure when a hydroeerbon Inlxture
is to be ora,oked may be illustrated by eonsrdermg the general reaction

(Ps)?

A 2B, in whloh a condltlon of equrhbrlum emsts when K = \-2. and

den

i KPA = (PB)2 ThIS equ1hbr1um eonstent 1S 1dentloal with the one men-
tioned under the discussion of temperature, but deals with the partial
pressures at: equ1hbr1u1n under different. conditions of pressure. If
the value of K be assumed as equal to 1, then, for pe,rtle,l pressures '

when A equals 100, B equals 10, or when A equals 0.01, B equals 0.1.

- In the first instance the partial pressure A is 10 tlmes as great as that .
~of B: 1In the second instance the partial pressure’ of A is only one-

tenth the pertlel pressure of B. In other words, simply by changing
the total pressure on the system and keepmg all other pressures

' oonsta,nt the ratio of A to B for the pressure chosen has been divided

by 100 It follows-that, as preylously 1ndlea,ted d1m1n1shed pressure' .

_increases deoompos1tlon whereas increase of pressure decreases

deoompos1t10n As illustrative of the praet].oel bearing of these

- facts, 1t has been demonstreted that diminished pressure fevors the
i menufeeture of gas, whereas the ,menufeoture of gesolme from heavy’ A5
 hydrocarbons is favored by increased pressure. D

On first thought this statement with respect to gesohne formetlon 1

i __?___'mey appee,r ‘to be an enomely ' One would expeet to use vacuum in ‘lz ' |
~order to help pull the lerger 1noloou1es apart; but in gasoline forma-
tion it is important 10 produce : all the se.ture,ted molecules poss1ble %

and this involves a building up or saturating (hydrogenetlon) pProc-

Iess. Tempereture eeoomphshes the dlssoeletmg of the ‘big mole-

cules and pressure. causes saturation (hydrogenation) of the lower‘ |

boﬂmg and more stable gesohne molecules.  The poss1b111ty of using
‘high pressures, 1rrespeot1ve of the temperature, constitutes one of

the most 1mporta,nt edventeges of the proeesses under d1souss1on

" LIMITATIONS AS TO USE or PRESSURE

The veloelty Wlth Wthh the reeotlon oceurs is an 1mporta,nt faetor '

in- determining the yield of any product when the time is fixed.
According to the lew of mass action, reaction velocity 1s proportlonel
to. oonoentretlon end in geseous-phase rea,etlons concentration is

"hl.
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a The eoneentretlon of any substance in a gss mn:ture iS proport1 onal to 1ts pertlel pressure end these
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