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covered for some time. It would be unreasonable to expect unlform '
~ results with such wide variations. existent. The arrangement of the
tubes in the furnace and the numbers gwen o them n operatlon are-

 shown in figure 39.

Frequently two tubes occupymg the same relatlve pos1t1on n the_ -

furnace, such as, for example, tubes 3 and 8, gave W1dely varying

results, the specrﬁc gravities of the recovered 011 ranging in some cases
from 0.88 to 1.00. The wide differences in character of the results

obtained will be more clearly perceived on examination of the data
~contained in Table 56, which represents the results of a study of the

_ reactlons n the 1nd1v1dual tubes extendmg over a per1od of some

‘TABLE 56 — Variations in speczﬁc gra,mty of 0ils reco've?ed from mdtmdual tubes in a
=)= tube furncce (bubes 8 anches in diameter (md 14 feet long).o

_Speciic eravity o tube‘.No.— '

| Bun . -
o, =T e - ' . |
1 25153 4 [5750 156 rhae b e e ) |
1 l.o.el 0.98 {0.91(0.94 [ 0.89 |..... [ 1.00 { 0.99 | 0.96 (0.92
P T R 7 Ly T B R T et e l._2..] .95]1.00.98 -
3| .92 | .94 .96 | .96 .92/0.90| .99 | .92 | .95(.93
4 | .92 | .96 | .99 | .92 |1.0L | .92 .97 | .94 | .99 | .97
5 | .94 .94| .90 | .94 | .94 | .94} .98 .95|1.01 .99
6 | .93 | .98 | .99 |1.00| .91 | .97 |1.00| .96 |1.01|.96
7] .91 | .91 | .88 | 1.00| .89 .96 | 92} .91 | .97 |......
8 | .94 | .89 | .96| .87 .93 | .95 | .87 | .9r| .98 ....-
9 | .94 .99 | .92 .95|1.00| .98 | .88 .94 | .97 | .....
10 -| .93 | .87 | .8 | .98 .97 | .92 .90 | .97 | .96 | .92
S 11 | .93 | .89 .93 | .93 | .95 | .88 | .94 |. .90 | 1.05| .98
12| .87 | .90 .92 .93 | .93 | .90 | .94 | ..92| ..93|.89
13 | .92 :.90°| .96 |1.00| .99 | .93 | .94 | .91 | .88|.93"
14 | .96 | .89 | .96 | 99| 1.10| .92 .99 | .8 | .95| 92
15 | .96 | .98 .96 | .98 |1.02| .96 .93 | .90 [ .93 |.94
16 | .93 | 83| .90|1.06| .91 | 90| .84 | .98 1.04 | .93
17 l .90 | .89 ! .87 | .94 | 96| .90| .98 | .92| .98 |.97
18 | .95 .01| .89| .88| .95| .s5| .89 .95| .99 96
19 { .92 | 97| .8 | .8 | .8 | .95} .98 .91 | .99|:.95
20 | .92}t .95| .89 | .93 .95 .94} .93 .94 |1.00/ .95
21 | 90|~.94 .86 .96 | .92 .94 .91 |1.00}| .95]|.91
922 [1.00|1.01| .95| .97 | .91 | .98} .97| .99 | .99 | .95

98| .90 | .95 .94 | .97 .98 11.01{ .99 | .94
94| 871 .98 | .90 .94 | .94 | .97 | -.96 | .94
.92 | .87} .94 | .91} .93| .95| .96 | .93 .91
.99 | .97 .99 ] .97] .96] .97 !1.01]1.01!.93
27 [1.00[1.02| .92 | .95|1.00( .94 .95 1.05|1.05 | .96
91| .92 .87 | .94 | .91| .91| .93| .96 | .93 |.91

| .99 .97 | .99 .99 | .97 | .96:| 1.01 [ 1,01 | .95

30 |1.00|1.02| .92 ;95 .95 | 1. 00j . 04 11,05'.1.05h .98

a Compare with results presented in Table 58
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On account of the fact that the principal commerclal development

of the benzene-toluene process has been in connection with these 10-
tube furnaces considerable space has been given in a subsequent part
of this report to a description of the mechanlcal features connected .

with this type of 1nstallat10n

RESULTS LOW BEOAUSE OorF INADEQUATE CONDENSATION

& iln cons1der1ng the percentage ylelds reported, t0o much emphasls
~can not be placed upon the fact that adequate condensation has not

been aﬁorded and that on this account the results are less favorable |

than Would be obtamed normally.

e
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Ttis the custom among 011 reﬁners to allow 115 o) 2 Square feet of

- condensing surface per barrel of oil treated in a given retort. On
this basis the area of condensmg surface for the individual tubes was.

insufficient and has been detrrmental to the products obtamed as 1S

' ewdent from the following facts:

Benzene boils at a temperature of 80° C and toluene at 110"" C'
At 30° C. the vapor pressure of benzene is one-tourth atmosphere .

~at 60° C. it is one-half atmosphere, and at 120° C. it is three atmas-
pheres. The same relatwe order of temperature and pressure values '
‘holds for toluene. : o T

~ In testing the temperature of recovered oil as it Teft the condenser o

ficures for an average of six runs ranged between 88° and 125° C.

In other words, the liquid left the condenser at a temperature l:ugher

than the boﬂmg points of the products sought This was possible
owing to the presence of quantltles of - hlgher—boﬂmg constltuents .

~ which tended to retain a part of the lower-boiling constituents.

Separate condensers were installed, as prewously mentloned e
order to collect the liquid products of the gaseous reaction in each '

individual tube. It has been the practrce to tap these condensers_' -
- and to collect and measure the product in a bucket, the total product

from each tube being kept separate from the products of the other

tubes. This was done primarily for the purpose of studying the
furnace condltlons with respect to the individual tubes, and pro-
vision was made from the outset for ultimately connecting each
~ primary and secondary condenser allotted to each tube into a common'

header. It was felt inad v1sable to do so as long as the W1de variations

~existed which are shown in Table 56.

The recovered products taken from the condenser at this mgh

' temperature evaporated when exposed to the air. Fully 50 per cent

of the benzene and toluene were dissipated in this way. This serious '
loss renders all the reported vields proportionately low. There is

- *ﬂ-absolutely no question in the mind of the authors; or of those in con-
nection with the development operations, but that the. yields thus far
‘obtained could have been apprommately doubled had . adequate '

condensation been had from the outset.

The 1nadequacy of the condensing apparatus may be better realrzed

'when 1t 18 stated that the area of condensing surface per tube was
”approxrmately 10 square feet, and the volume of gases per hour
passing through the condenser was 1,500 cubio feet. In other

words 1 square foot of condensmg surface was avaﬂable for each |

'-' 150 cubic feet of gas generated per hour.

The foregoing is not intended as a criticism of the operatmg

methods followed, as it was absolutely essential that oppeortunity

be afforded to analyze the products from each tube, which could
not have been done i in any oth er manner. It should be borne in mmd_ 5

./




