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Low Space Velocity Operation With Alan Wood Catalyst

To determine whether a decrease in synthesis gas through-
put corresponding to the use of three or four reactors
instead of two at Brownsville would raise the yield with
Alan Wood magnetite catalyst to the original design level,

Previous operation at flow retes corresponding to full
Brownsville design throughput with Alan Wood magnetite
catalyst at Montebello had resulted in yields approximately
20 per cent under design, Since Run 49 had indicated that
vields could be increased by decreasing the fresh feed
space velocity at constant linear velocity by raising the
bed height, the present work was undsrtaken to determine
whether additional increases in yields could be obtained by
decreasing the linear velocity at the maximum bed height
level,

Work was done at 400 psig, 6500F, 1l:1 recycle at fresh
feed rates corresponding to 2/3 and 1/2 Brownsville design.
During a short period at 2/3 feed rate 6 mol per cent
water was injected into the feed gas.

1. A reduction in fresh feed rate corresponding to the
use of three reactors instead of two at Brownsville,
resulted in an increase of total liquid yield equivalent
from 6386 to 7129 Bbl./Day, basis the Brownsville design
feed rate, This corresponds to an increasc in income of
about §4,450 per day and will justify the cost of a third
reactor if the plant continues to operate on a catalyst
of the Alan Wood activity level.

2. A further dscrease in fresh feed rate corresponding to
the use of four reactors at Brownsville failsd to show any
further increasse in yvield. This places the minimum allow-
able inlet velocity at about 0.6 ft,/sec.

3. The injection of steam into the reactor inlet at a
rate approximating the quantity produced in the generator
resultsd in a drop of about 10 per cent in total liguid
yield indicating that the removal of water vapor from the
fresh feed is probably justified economically.,

4, A correlation of conversion with selectivity shows a
progressive loss in seléctivity as inlet velocity is
reduced below 1 ft./sec, This loss does not offset the
cffect of space velocity between the two-reactor and
three-reactor conditions but does offset the effect
between the three-reactor and four-reactor conditions,
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I. INTRODUCTION

Previous reports have indicated that design yilelds
can not be obtained with the Alan Wood catalyst at Brownsville.
It was found, however, that a substantial increase in yleld could
be secured by increasing the bed level from the original design
value of 8 feet to about 20 feet. A further increase in level was
not possible, the level being limited at that polnt by excessive
carry-over., 1t was apparent, however, that additional catalyst
could be provided and higher yields secured by constructing an
additional reactor, designed to operate in parallel with the
existing two. The results of such an operation were studied at
Montebello in Run 51 which was carried out over the period
September 22, 19,9 through November 9, 1949,

II. EQUIPMENT AND METHOD OF OPERATION

The catalyst, equipment, and method of operation were
identical with Run L9 as described in Partial Report No. 371/
except that the feed rate was reduced to two-thirds the value

previously used. Operating conditions were:

Pressure 00 psig
Temperature 50 ©F,
Bed Depth 22 feet
Fresh Feed 10 MCFH
Recycle Ratio 1/1

1/Experiment No. TDC-802, January 10, 1951,
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TABLE I

SUMMARY OF YIELD DATA
Alan Wood Catalyst, LOO psig, 650°F.

Hours Average Rates, MCFH Inlet Bed Sﬁace Yield of Yield Basisl
on Catalyst Fresh Re- Veloci ty Depth il
Period Stream Age, Hrs., Feed Cyzle ;t?gecg ;ge V:}ﬁgiﬁy 023§§+€émggd Brggiiggile
51-A 8 8 9, 10.6 0.66 18.5 2 - 10.43- :
B 32 10. 10.9 0.66 20.0 ;35 9°%% *%2%;
c 56 11.L 11.7 O.Zl 19,6 8i3 9.40 7337
D 80 10.8 11.5 0.69 19.1 819 9.76 7659
E 10l 10.7 12,0 0,69 19.8 777 9.51 7496
51-1 266 174 10.2 11,4 0.65 21,7 683 9.53 7129
51-2 1,50 272 10,0 11.3 0.67 22.6 66l; 9.08 69110
51-3 643 377 9.7 10.8 0,62 2lL.2 578 9,08 681y
c1-)'e) 782 1,38 10,1 12,3 0.68 23.6 621y 8,30 6158
51-5 85l 1470 10.1 11.9 0,66 22.9 6Ly 8,72 6608
118-1 190 137 16.5 17.2 1,08 11.2 2143 7.0l 5308
j9-1 31 192 15.M1 15.5 1.0l 21.0 1074 8.37 6386
,9-2 1,97 298 15,9 23.5 1.36 19.0 121l 8.21 6277
L6-1 20l 168 16.6 18.7 1.07 8.55 2825 5.76 Lea7
16-2 369 183 16,9 17.7 1,05 10.55 231l 6.6 1,805
116-3 537 162 16.L 17.2 1,05 10.99 2178 6.6l 5003
Stanolind Run D-201 : ‘.éé:"";,'5.:";é,gé,;;zgwié:éi::A,;ééi.; , .05 o
29-1 21 3. 3, . . .
? 2 L7 3.60 3,28 0.146 12.3 866 9.63 257
119 3,62 3,6l 0.46 11.8 922 8.71 1,98
ﬁ 191 3,63 3.58 0.46 11.8 926 8.5 6397
5 263 3.65 3.66 0.8 11.0 100 8.119 6285
6 iu9 3.5 3.61 0.55 11.8 90% sofu 6098
7 56 3.60 3.6l Oogl 11.8 90 8.8 6356
8 181 3.62 3,60 0.45 11.5 9%6 8.31 6123
9 652 3.59 3.60 0.146 11,3 966 7.91 5933
10 695 3.61 3.6l 0.l7 11.8 922 8.02 6229

(1) Indicated production basis Brownsville Design Feed Rate
(2) Water Injected into Combined Feed.
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These conditions were held essentially constant through-
out the run. During the periods BB and CC, fresh feed rates were
reduced to 7 MCFH and in periods FF through KK (Hours 6l3-782) water
was injected into the feed preheater at a rate of 30 lbso/hro,
corresponding to 6 mole per cent of the fresh feed. This approxi-
mates the quantity which would be present if raw synthesis gas
were fed directly from the generator to the reactor.

IIT. RESULTS AND DISCUSSION

A, Total Liquid Yield

The opposite Table I summarizes the yield and operating
data for Run 51 together with similar data for previous runs at
Montebello and Tulsa on this same catalyst.

It is evident from this tabulation that Run 51 showed the
customary, rapid decline in yield during the first 100 hours.

After this period yields declined at a much lower and substantially
linear rate.

This is illustrated in the following “igure 1 which shows
the total liquid yield on a Brownsville design feed basis, plotted
against the average age of the catalyst.

The yield shown for Run 51 was obtained under maximum
bed depth conditions on a basis equivalent to the use of three
reactors at Brownsville, The yields shown for Montebello Run 1,9
and Stanolind Run D-201-29 correspond to the use of maximum bed
depth on a basis equivalent to the use of two reactors.

All of these runs show a rapid initial decline in yield
during the first 100 hours followed by a substantially linear
decline amounting to 1 or 2 per cent per 100 hours. The initial

decline is smaller in the high yield operation of Run 51
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(about 15 per cent) than in the lower yleld operations of Runs 29
and }9 where it amounted to about 20 per cent.

The yield data for Montebéllo Runs L6, 48, L9, and 51 and
for Stanolind Run D-201-29 are plotted against space velocity in
the opposite Figure 2. The data points represent catalyst age
values of 137 to 298 hours and indicate a linear relationship
between total liquid yield and space velocity.

A direct comparison of Runs 51-1 and L49-1 is given in

the following tabulation:

Run No. 51=1 g9-l

Catalyst Age, Hours 17k 192
Fresh Feed Rate, MCFH 10.2 15.4
Recycle Ratio 1,07 1.01
Bed Depth, Ft. , 21.7 21.0
Space Velocity, v/hr/v 683 1074
Conversion, % of Hp ¢ CO Fed 85.6 78,0
Selectivity, C3+/C1e, % 82.9 82.3
Yield of C3+, MCF 9.53 8.37

gal /MCF 1.61 1.36

Yield Basis Brownsville Design Feed Rate, Bbl/Day

Gasoline 5108 L721
Gas 0il 558 629
Fuel 0il 512 350
Poly Tar 113 98
Total 6291 5797
Chemicals from Water 838 588
Total 7129 6386
Value of Products, $/Day $36,750 $32,300

The indicated gain of $l,4L50 per day will justify the
installation of a third reactor at Brownsville 1f operations are
comparable to those given here. It should be pointed out, however,
~that the use of a more active catalyst is a much more attractive
method of improving liquid yield since no additional equipment is

required.
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TABLE II

OPERATION AT LOW INLET VELOCITY

Period _AA _BB _CC _DD
Inlet Velocity, Ft./Sec. 0,65 0.48 0.47 0.69
FLOW RATES, MCFH
Fresh Feed 10.2' 7.1 703 10.6
Recycle 11.5 8.4 8.3 12,2
Recycle Ratio 1.13 1.17 1.1k 1.1
Bed Depth, Fto 2.5 2L.1 2l.1 22,6
Space Velocity, v/hr/v 589 433 138 672
Conversion, % of H2 + CO
Fed 83.8 86.4 86,0 85,1
Selectivity, C3+/C1+, % 79.5 76.2 78.4 81.0
YIELD OF C3¢
#/MCF of H2 &+ CO Fed 9.08 9.18 8.62 8.98
gal/MCF of H2 ¢ CO Fed 1.5 1.56 1.45 1.49
YIELDS BASIS BROWNSVILLE FEED RATE, BBL,/DAY
Gasoline 11837 L772 L1193 L1638
Gas 0il 393 Lo 357 sL8
Fuel 0il 530 51k 21 560
Poly Tar 105 103 92 80
Total 586L 5798 5363 5820
Chemicals from Water 979 10l 1030 1073
Total 6813 682 6393 6891,

7
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B. Operation at 7 MCFH Fresh Feed Rate

The linear increase in yleld with decreased space
velocity was not continued during periods BB and CC when the
fresh feed rate was reduced from 10 MCFH to 7 MCFH - an amount
corresponding to the use of four reactors at Brownsville. The
data for these periods are compared with the results obtained
in adjacent periods in the opposite Table ITI.

These data show that the reduction in fresh feed rate
from 10.l to 7.2 MCFH did result in an increase in conversion but
that there was a corresponding loss in selectivity which offset
the gain. The relation of conversion to space velocity is shown
in the following Figure 3, while the relation between conversion
and selectivity is plotted in Figure L., page 10. This latter
figure shows that the upward trend of selectivity with conversion
which had been established by Runs hé, L8, and 49 was interrupted
in Run 51 and that there was a further loss in selectivity in
Periods BB and CC.

It will be recalled that Runs L6, 448, and L9 were all
made with linear inlet velocities of 1 ft./sec. or higher, increased
conversion being obtained by increasing the bed depth., Run 51 was
made with the same bed depth as Run L9, conversion being increased
by reducing the fresh feed rate from 15 MCFH to 10 MCFH. Figure L
indicates that this decrease in fresh feed rate, and the corres-
ponding decrease in inlet velocity from 1.0 to 0.65 ft./sec.
resulted in a loss of about 2 per cent in selectivity. The further
reduction in inlet velocity to 0.L7 ft./sec. in periods BB and CC

resulted in a further loss of about 5 per cent in selectivity.
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This decrease in selectivity with decreased inlet velocity
is believed to reflect an increase in contact time due to less
active agitation of the bed. This system behaves as though the
reactions which produce C] and C2 hydrocarbons are slower than the
reactions which produce liquids, so that prolonged contact time
results ih higher, but less selective conversion., This type of
behavior is shown even more clearly by the small baffled reactors
at Beacon where even lower selectivities are encountered,

Data from the Stanolind operation of Run D-201-29 are
also shown in Figure l., This run was made with an inlet velocity
of 0,48 ft./sec., the same as that used in periods 51BB and 51DD,
but with twice the space velocity. The selectivity is intermediate,
between the 0.65 and Q.47 ft./sec. Montebello data. The Stanolind
catalyst was much more finely ground than that used at Montebello
and this may permit operation at somewhat lower inlet velocity.

Summarizing the above, pllot plant data indicate that
selectivity increases with conversion when conversion is increased
by increasing bed depth at constant inlet velocity., When conversion
is increased at constant bed depth by decreasing feed rate and
inlet velocity, selectivity decreases. These effects are thought
to result from competition between a rapid oil-farming reaction
and a slower reaction which produces gaseous hydrocarbons. The
Beacon laboratory reactor operates at high inlet velocity but uses
a very finely divided catalyst and a baffled capillary tube - a
combination which results in excessively smooth fluidization,

excessive contact time, and very low selectivities.
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C. Steam Injection

Since there is a substantial heat loss in cooling the
generator product from the waste heat boiler outlet temperature to
cooling water temperature, consideration has been given to the
direct feeding of the generator effluent to the synthesis reactors.
In order to simulate such an operation, water was injected into
the feed preheater during Run 51-l in an amount corresponding to

6 mole per cent of the total. The effect is shown in the following

tabulations
EFFECT OF STEAM INJECTION

Period 51-3  51-4 51-5
Catalyst Age, Hours 377 38 70
Space Velocity, v/hr/v 578 %2& %hh
Conversion, % of Hz + CO Fed 8.6 75.9 82.1
Selectivity, C3+/C1+, % 80.0 79.4L 80.3
Yield, b;j&s H2 # CO Fed 9.09 8.0 §.72
CF o ° o f
gal /MCF 1.5L 1,i1 1.48

Yield Basis Brownsville Design Feed Rate, Bbl/Day
Gasoline L1828  L211  L708
Gas 0il L3l 3L [128
Fuel 0il 197 30 L6o
Poly Tar 101 99 99
Total 5860 5079 5695
Chemicals from Water 989 1079 913
Total Ly 6158 6608

68119
$36,411 $33,787 $3L4,976

These figures show a net loss of about $2,000 per day,

Value of Products, $/Dayl/

indicating that the removal of water vapor from the reactor feed

is probably justifiable economically,

1/Rased on gasoline at $5.0L per bbl., gas oil at $3.25 per bbl.,
fuel oil at $1.30 per bbl., and chemicals at $10.00 per bbl.
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Do Product Distribution

The following plots show yields of the various hydro-
carbon products as functions of conversion level. Data from
Runs L6, 148, L9, and 51 are shown. The lower selectivity of Run 51
is reflected in higher yields of C31, C2, and C3 fractions and a
lower yield of Cg+. The unsaturation of the C2 fraction 1s also
lower.

In contrast to the hydrocarbon yields which are in-
dependent of catalyst age, the yield of chemicals is strongly

influenced by this factor during the first 300 hours of operation.
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FIGURE 12
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IV, CONCLUSIONS

l. A reduction in fresh feed rate corresponding to the
use of three reactors instead of two at Brownsville, resulted in
an increase of total liquid yield equivalent from 6386 to 7129
Bbl./Day, basis the Brownsville design feed rate. This corresponds
to an increase in income of about $li,LL50 per day and will justify
the cost of a third reactor if the plant continues to operate on
a catalyst of the Alan Wood activity level.

2, A further decrease in fresh feed rate corresponding
to the use of four reactors at Brownsville failed to show any
further increase in yield. This places the minimum allowable
inlet velocity at about 0.6 ft./sec,

3. The injection of steam into the reactor inlet at a
rate approximating the quantity produced in the generator resulted
in a drop of about 10 per cent in total ligquid yield indicating
that the removal of water vapor from the fresh feed is probably
justified economically.

li. A correlation of conversion with selectivity shows
a progressive loss in selectivity as inlet velocity is reduced
below 1 ft./sec, This loss does not offset the effect of space
velocity betﬁeen the two-reactor and three-reactor conditions but
does offset the effect between the three-reactor and four-reactor

conditions.,
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V., FUTURE WORK

l. Additional data should be obtained on the Alan Wood
catalyst ground to finer particle size.

2, Efforts should be made to find a more active catalyst.
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A. COMPOSITE PERIOD DATA FOR RUN 51
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51-1
RuNNo.SLFP/M
THE TEXAS COMPANY — MONTEBELLO LABORATORY vouns 108-226
YIELD CALCULATIONS caTaLysT ace_174
FRESH FEED WET GAS RECYCLE COL&?BIED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
n ) At_Wt, Balance CONDENSATE
Yo m/hr &/hr % m/hr __ﬂT m/hr m/hr ra/hr m/hr #/hr W #/gal| gal/hr |gal/MCF] YIELDS BASIS BROWNSVILLE DESIGN FEED RATE#*
O | 37.83510.238 |286.77 | 8.475 | 0.712 | 19.94 | 2.454 |12.692 | 3.166 |- 9.526}266.83 Famren 5, | BT aedotam| 821700
Heo | 57.583]15.582 | 31.41 |35.879 | 3.016 | 6.08 |10.392 |25.974 |13.408 |-12.566| -25.33 400 EP 76.8 |6.320 | %80 |6,194
00 | 3.440| 0.951 | 40.97 |34.296  2.883 |126.88 | 9.934 10.865 |12.817 | 1.952| 85.91|8.779 400-550 13.4 {1,205 | %* |1.008
NMoe | 0.755 0.204 | 5.72 | 2.420 _ 0.203 | 5.69 | 0.701 | 0.905 | 0.904 550 + 9.8 |0.806 | 1146 10,924
CHi. | 0.389. 0.105 | 1.68 | 8.168 . 0.687 | 11.02 | 2.366 | 2.471 | 3.053 | 0.582| 9.34|0.95¢ 8.229
Gl 2,799 | 0.235 | 6.59 | 0.811 | 0.811 | 1.046 | 0.235| 6.59]0.673 TR ke | sl
S58 1.293 | 0.109 3.28 | 0.375 | 0.375  0.484 0.109| 3.28/0,335 PROPYLENE | 46,1 | 5.30
C+C. i I 19.21]/1,963 C3 POLY 6ASO. 87.5 4,64 /0,776
Gl ‘ 3,242 0.273 | 11.49 | 0.939 | 0.839 | 1,212 | 0.273| 11,49 1.174| 432 2,660 |0.272| Cs PO 4R 125 | 0.660.088
Gl : 0.418 = 0.035 . 1.54 | 0.121 | 0,121 | 0,156 | 0.035| 1.54/0.157| 424 [0.363 | 0.037
ol j | 1.762  0.148  8.30 | 0.510 | 0.510 | 0.668 | . 0.148 8.30|0.484 5% |1.660 | 0.170 #eal | #/be | /e | RVP
Silte ‘ 0.396  0.033  1.92 | 0.115 | 0,115 | 0.148 | 0,033] 1.92]0.196] 48 0,395 | 0.040| “Hs 500 11,31 |o.z62 | 080
satis | 0.610 _ 0.051 | 3.58 | 0.177 | 0.177 | 0.228 | 0.051| 3.580.366] 545 |0.657 | 0.067| <P M0 +| 598 |12 1,023 | 15
felle ‘ 0.091 . 0.008 | 0,58 | 0.026 | 0.026 | 0.034 | 0.008| 0.58/0.059, 5% |0.110 | 0,011 <M 48 |1.02 |0.395 | 680
et 0.153 _ 0.013 | 1.09 | 0.044 | 0.044 | 0,057 | 0.013| 1.09/0.111 8¢ |0.197 | 0.020| CsTHE SASO. 7.934 | 58
ot , 28.50| 2.912 6:042 | 0.617|C< POV TRt 758 |0.87 04116 | |
TOTAL |27.060 |366.55 8.406 | 207,98 |28.965 | 56.025 | 453.180
H.+C0 25.820  9785.78 _ SCFH | 3,728 12.846 | 38.666 | 16,574 | 22.092 gal/be | gal /MCF| Bbl/Day
H=/c0 152 " 109180 4.24 4.24 | 2,05 | 4.24 1.32 'GAOUNE | 9.219 | 0.9421 5108
o OPERATING DATA RECOVERED OIL 0.377% 52.91] 5.407| 6.43| 8.229 0.841] S5 OlL 1.008 | 0.1030 558
Pressure, psig 494 1 Inlet Velocity, Fr/sec 5 gg {Caralysr TOTAL oIL 81.41 8.319 14.271| 1.458| FUEL OIL 0.924  0,0944 512
Temperature, °F Bed Deptn e 21,70 e 2085 "G | 0.228% 11.88 1.211/7.857] 1.512 0.155| POLY TAR | 0,204 0.0208 113
Recydle Ratio 1,07 | Bed Densicy, £ CF 145 Volume, Cufc 14,33 OB ot 93.26 9.530 15.783| 1.,613| TOTAL 11.355 | 1.1604] 6291
FRESH FEED CONVERSION — 7 TOTAL PLED CONVERSION ;| SELECTIVITY | et wite 5.209% 93,84] 9.589/8.321| 11.277 WS CHEM. 17,512 |0.1545, 838
Contacion|_ O [ He Ha4CO) <o H. CO+H, | Gof ‘Giv | GROSS WATRR 105.69/10.800[8.264 | 12,789 TOTAL 12.867 | 1.3149 7129
68.94 | 93.04 | 80.64 | 85.56 | 75.06 | 48.38 | 57.14 | 82.92 i 112.4711.493
Form lL-11 #Included in Reactor Effluent Total £/NCM =16.91X4 /MCF #9488 MCFH Hz 4 CO, BbI/Day=5421.6 X gal /MCF
DATA SUMMARY HOuRs __104-266
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CEH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 10,256 ° APl 51.7 0.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 10,978 Neut. No. 41.9 40.1 Fresh Catalyst Added Mesh | Micron: A Microns %
Generator Outlet Combined Feed 21,234 Sap. No. 52.1 42.1 Total On 40| 419+ 12.2 80+
Reactor Inlet 414 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 63.7 40—80
Condenser Inlet Adjusted 3,186 Bromine No. 87 In Reactor at End of Period 4 150 105 12.4 20—40
Product Accumulator 390 Loss i Pour °F. ) 200 4 7.6 10—20
Chemicals, % By K2COs 11.5 REACTOR d-p, Inches H20 250 62 1.5 0—20
No. ' Height 325 44 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.07 <325 0.9
Oxygen Inlet Velocity—ft.[sec. 0.65 CATALYST
Natural Gas Fresh Feed Rate—%%i;‘.go 9,786 HEMPEL, DIST. % Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 683 205 °F. Aerated 144
Quench Accumulator per Lb. Catalyst 4,59 400 75,8 57.0 Settled 146
Reactor Inlet 612 per sq. ft. 14,827 400-550 13.4 37.0 Compacted 160
Condenser Inlet 550+ 10.8 Particle Density, gm./ce. 4.4
Product Accumulator 62 CALCULATED FROM dp INH; Value, ml./gm. 7.6
Catalyst No. Height A.S.T. M. DIST. O Density, Lbs./Cu.Ft. 146 N Surface, m? /gm.
1 In;létes 46 Naphtha °F. Inventory, Lbs. 2085
2 5.2 649 IBP 06 Bed Depth, Ft. 21.70 |CHEMICAL ANALYSIS
3 74.4 550 10% 152 Vol., cu. ft. | 14.33 Fe
£5 136,88 | 643 50% 223 ¢ 5.7
77  199.2 628 90% 348 °
§8 2304 | 621 Avg. Bed Temp.,OF.| 639 EP 401 H
L 9 261.6 | 619 ar, °F. 121 Rec. 97.6 K20, Wt 7 basis Fe
_____ 10 292.8 | 610 K, BTU/hr/sq.rt/°7} 113.3 X-Ray Analysis—
11 323,0 | 588 Steem Rate, #/hr, | 411.7 FezoCs
12 342.0 582 Fe;04
Fe
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RUN NO. __gi.;ﬂ_.
THE TEXAS COMPANY — MONTEBELLO LABORATORY e peb-150
YIELD CALCULATIONS cataLver ace. 272
FRESH FEED WET GAS RecycLe| OMBINED prrupnt| NET CHANGE YIELD BASIS H.+CO FED
B . o At. Wt. Balance CONDENSATE
K m.hr #/hr ° m/hr hr m/hr m/hr m/hr m/hr #/hr F/MCF| #/gal| gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
0o | 27.622 | 10.501 | 288.53| 9.831 | 0.910| 25.49| 2.924 | 13.225| 3.834 |- 9.391 |-263.0 ey s |z, [eie
Hey, |s7.787 15.823 | 31.90| 38.299 | 3.543 | 7.14| 11.392 | 27.215 | 14.935 |-12.280 |- 24.7 400 EP 79.0 | 5.863 %0 |5.746
€0, | 2.923 0.800 | 35.21|29.580 | 2.736 |120.41 | 8.799 _9.599  11.535| 1.936 | 85.2d8.605 400-550 12.2 | 0.908 ¢ lo.sev
Mos | 0722 0.198 | 5.55| 2.305  0.213| 5.97| 0.685| 0.883 0.898 550 + 8.8 | 0.653 1% |o,748
CHi. | 0.946  0.259 4.15| 9.969 | 0.922 | 14.79| 2.965  3.224 | 3.887| 0.663 | 10.64/1,075 . 7.421
Gl 2.569 | 0.238 | 6.68| 0.764| 0.764 _1.002 | 0.238 | 6.640,675 G e | sl
St 1.366 | 0.125 | 3.79 | 0.406 | 0.206  0.552 | 0.126 | 3.79 0,363 PROPYLENE | 42.8 | 4.81
C+C. i 21.11 o | C5P0LY GASO. 87.5 4.21 | 0.70¢
GH, 2.891 | 0.267 | 11.23| 0.860 | 0.860  1.127 | 0.267 | 11.23 | 1.134| 432 | 2,500 0,263 | Co POLY AR 125 | 0.60 | 0.080
Gl 0.384 | 0,036 1.59 | 0.114 | 0.114 0.150 | 0.036 | 1,59 | 0.161 424 10.375 0.038
Gl 1.592  0.147 | 8.25| 0.474 | 0.474  0.621| 0,147 | 8.25] 0.833 500 | 1,650 0.167 #lgal | /b | gal/be | RVP
Calle 0.393 0.036 2,00 | 0.117 | 0.117 0.158 | 0.036 | 2.09 | 0.211) 486 |0.430 0.043 | SHe 5.00 0.262 | 68.0
Satie 0.567 | 0.085 | 3.72| 0.169 | 0.169  0.282 | 0.053 | 3.72 0,376 545 |0.683 0.069 |C2 1M N | 598 1.015| L5
stz ; 0.108 | 0.010 | 0.72| 0.032| 0.032 _0.042| 0.010 | 0.72]0.073 %% |0.157 b.014 Catho 486 0.430| 680
Gl | 0.148 | 0,014 1.18| 0.044 | 0.044| 0.058| 0.014 | 1.1810.110] %% |0.e15 p.022 Cofhet GAso. 7.483| 58
GG | 28.78 | 2.907 6.088 p.615 | PO I 7.5 0.116] -
TOTAL 27.381 | 365.34 2.251 | 213,05 | 29,746 | 57.127 | 44.650
H.+CO 26.124 % scrm | 4.453 14.316 | 40,410 | 18.769 |-21,671 gal/he | gal/MCF)| Bbl/Day
H.,CO T 1 ! 10 # RYP 400 EP
4 1.54 1010 . 3.89 3.89 2.06 3.89 1.31 GASOLINE 19,190 |0.9282| 5032
OPERATING DATA ot oL | 0,350 | 47.54 | 4.802| 6,406 7.421 p.750 | 94O 0.827 ,0.0835] 45%
7;;\;;5@ a1 Inlec Velocity, Ft/sec 0.57 |Calyst TOTAL O1L 76.32 | 7.708 15.509 [1.365 | FUEL O 0.748 | 0.0755 409
Temperacute, °F 601 | Bed Depch Fe 22,60 | Yeight 1963 "Gans | 0.285x | 15,58 | 1.3677.898| 1,715 o173 | PO TAR 0196 0.0198 107
| Reade Rato 1,09 | Bed Density, #/CF 13g | Volume, Cufe 14.91 RO Gy ¢ 89.85 | 9.075 15.222 1.537 | OTAT 10,961 1.1071| 6002
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -, | SELECTIVITY |  NET WATER 5.059: | 91.14 | 9.2058.321|10.953 W.S. CHEM 1.713.0.1730! 938
Comrac(ionl co H. ‘ H,+CO co He CO+H, | G+ /G+ GROSS WATER ho4.67 [10.572]8.264 | 12.664 TOTAL 12.674!1.2801! 6940
66.21 ‘ 91.17 77.61‘ 62.95 | 71.01| 45.12| 53.59| 80.98 | fhiotet h10,96 [11.207
a/NCM = 16.91X 7 /MCF #9488 MCEH H, + CO, Bbl/Day=5421.6 X gal /MCF
DATA SUMMARY Hours __266-450
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 10,377 ° AP1 50.4 11.1 In Reactor at Start of Period Secreen Analysis Sedimentation
Natural Gas Recycle 11,274 Neut. No. 41.0 37.9 Fresh Catalyst Added 156 Mesh | Micron: Yo Microns %
Generator Outlet Combined Feed 21,651 Sap. No. 50.2 38,9 Total = 574#/Day On 40| 419+ 9.1 80+
Reactor Inlet 411 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 59.9 40—80
Condenser Inlet Adjusted 3,506 Bromine No. 88 In Reactor at End of Period 150 105 14.2 20—40
Product Accumulator 391 Loss Pour °F. ] 200 4 9.8 10—20
Steam 821 Chemicals, % by K2COx 3.5 | FEACIOR &, Inches Hz0 250 | 62 2.4| 020
No. Height 325 44 2.8
TEMPERATURES—°F. Recycle/ Fresh Feed 1.08 <% 1.8
Oxygen Inlet Velocity—ft./sec. 0.67 CATALYST
Natural Gas Fresh Feed Raﬁez—s.cs.g 9,901 HEMPEL, DIST. % Bulk: Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 664 205 °F. 0P Aerated 150
Quench Accumulator per Lb. Catalyst 5.04 400 78.0 57.1 Settled 151
Reactor Inlet 501 per sq. ft. 15,002 400-550 12.2 36,9 Compacted 167
Condenser Inlet 550+ 9.8 Particle Density, gm./cc. 4.4
Product Accumulator 59 ) CALCULATED FROM dp INH; Value, ml./gm. 9.4
Catalyst No. Height A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 132 N> Surface, m? /gm.
1 646 Naphthe °F. Inventory, Lbs. 19‘? 63
2 650 IBP . Bed Depth, Ft. 22.60 |CHEMICAL ANALYSIS
3 658 10% 130 Vol., cu. ft. | 14,91 Fe
4 645 50% 220 ¢
5 631 0% 349 o
6 624 Avg. Bed Temp.CF. 639 EP 402 H
7 620 ar, °r. 118 Recovered 97.5 K20, W+, 7 basis Fe
8 610 K, BTU/hr/sq.rt/°F.| 113.3 X-Ray Analysis—
9 587 FezaCs
10 580 Fes 04
Fe
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51-3

RUN No. BL V/EE

HOURS

474-643

CATALYST ace 377

FRESH FEED WET GAS Recycie| “OMBINED| prrupnt| NET CHANGE YIELD BASIS H:.+CO0 FED
o m hr 2y % n’:f""w" B““‘"cher m/br | m/hr m/hr m/he | #/he  {H/MCF Cgﬁ,ﬂf Ngsﬂ;rp.E, Zal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
~ commeerea e |omee | g
zoo0 | 37,141 9.502 | 266.15| 7.934 | 0.659 | 18.46| 2.265 | 11.767| 2.924 |- 8.843 |-247.69 Hewre mecovenv.s,
Moo |s8.137 14.871 | 29.00] 27,230 | 3,004 | 6.24] 10.627| 25.501 | 13.721 |-11.780 |- 23,78 400 EP 78.0 | 5.486 %0 |s5.376
<%0 | 2,076 0.692 | 30.45| 30.206  2.510| 110.46| 8.622 | 9.314  11.132| 1.818 | 80.018,660 400-550 11.5 | 0.809 “** lo.739
Nos | 0,808  0.207 | 5.80 | 2.475  0.206 | 5.77 | 0.706  0.913 | 0.912 550 + 10.5 | 0.738 '*® |o.846
i | 1.208 0.309 | 4.96 |11.708 | 0.973 | 15.61 | 3.342 | 3.651 | 4.315 | 0.664 | 10.65/1.153 7.033
C.H. : ' mecoveny | gal /hr
26952 . 2,549 | 0,212 | 5,95| 0,728 | 0.728 | 0,940 | 0,212 | 5,95|0.644 g
Ssis 1.757 | 0.144 | 4.33 | 0.496 | 0.496 | 0.640 | 0.144 | 4.33}0.4 PROPYLENE | 44.4 | 4.89
C+C. 20 .95.24&6_6 C3POLY GASO. 87.5 4.2§ 0,716
| S 3.148 0,262  11.02 | 0,898 | 0.898 1.160 | 0.262 | 11.02]1.193| 432 2,551 | 0,276 S PUT A 125 | 9,611 0.081
B 0.548 | 0.046 2,03 | 0.156 | 0,156 @ 0.202 | 0,046 2,03 0.220| 424 10,479 | 0.052
104 1.466 | 0.122 | 6.84 | 0.418 | 0.418 & 0.540 | 0.122 | 6.84|0.740| 5% |1.368 |0.148 el | #hr | gd/he | RVP
fale 0.349 | 0.020 | 1.68 | 0.100 | 0.100 _0.129 | 0.029 | 1.68]0.182| 48 |0.346 | 0.037 CaHe 5.00 0.266 | %80
Gells 0.471 | 0.089 | 2.73 | 0.134 | 0.134 _ 0.173 | 0.089 | 2.73| 0.296| 548 0,501 | 0.054] 10 MO | 598 o0.806| "8
ot 0.079 . 0,007 | 0.50 | 0.025 | 0,025 | 0,030 | 0.007 | 0.50/0.054| 3% |0.085 0.010 Catho 4.8 0,346 %80
sl 0.102 | 0.008 | 0.67 | 0.029 | 0.029 | 0.087 | 0.008 | 0.67 0.073| 55 |0.121 | 0.015| S 6.809] 58
GG 25,47 2,757 5.461 | 0,591 "M ™ 753 0.092
TOTAL 125,584 |337.10 8.311 |192.29 |28.543 | 54,127 | 42.258
H:+C0 24376  “°°C%rm 5.753 12.892 | 37.268 | 16.645 |20.623 gal/he | gal /MCF) Bbl/Day
H: o 1.57 1082426 . 4.69 4.69 | 2,17 | 4.69 | 1.33 ] 'GASOUINE | 8,227, 0.8905, 4828
OPERATING DATA wow o | 0,322+ | 45.15 [4,887 5.420|7.035 | 0,761] 948 O 0.739 0.0800, 434
prsr, pis 416 | Ilecvelody Fe/sec o gp | Cualyse TOTAL 0L 70.62 [7.644 12.494| 1.352] U O 0.846/0.0916! 497
Temperature, °F 659 | Bed Depeh, Fe 24,23  Weight # 2123 Momios | 0.251% | 15,55 .44 b.o11| 1.685 0,102, O T | 0.173 0.0187 101
| Recye Racio 1.12 | BedDensiy, £CF 133 Volume, Cufe 15,99 | pronics (ot 83.95 [9.087 14.179 1.535] 01" 9.9851.0808 5860
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION - ¢ | SELECTIVITY | T waTa 4.831% | 87.04 19.421 18.321 | 10.460 WS CHEM | 1.685/0.1824] 989
Contuciion. €O H, H.+CO | €O H, CO+H, | Ca* /Gt || GROSS WATER 100.37 10.664|8264 | 12.145 TOTAL 11.670|1.2632 6849
67.51 | 93.06 | 79.20 | 84460 | 75.15 | 43.45 | 55.54| 80.04 | Tomietit Lot.e8 h1.a52
2/NCM = 16.91 X4 /MCF #9488 MCFH H, + CO, Bbl/Day=5421 oxg.ul/'MCF
DATA SUMMARY ouns 274623
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 9,696 ° API 52.0 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 10,818 Neut. No. 40.0 37.7 Fresh Catalyst Added 407 Mesh | Micron: ¥ Microns %
Generator Outlet Combined Feed 20,514 Sap. No. 50.3 30.4 Total  « 45#/Day On 40| 4194+ |97 & 80+
Reactor Inlet 416 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 60.1 40—80
Condenser Inlet Adjusted 3,150 Bromine No. 81 In Reactor at End of Period 150 105 14.5 20—40
Product Accumulator 591 Loss ’ Pour °F. 200 74 9.2 10—-20
Steam 807 Chemicals, % by K2C0s 14.1 REACTOR d-p, Inches Hz0 250 | 62 1.7 0—20
No. Height 325 44 1.2
TEMPERATURES—°F. Recycle/ Fresh Feed 1.12 <325 1.1
Oxygen Inlet Velocity—ft.[sec. 0.62 CATALYST
Natural Gas Fresh Feed l%{a?tejs g(l;H 9.258 HEMPEL, DIST. %, Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 578 205 °F. oppT Aerated 150
Quench Accumulator per Lb. Catalyst 4.35 400 7.0 56.9 Settled 182
Reactor Inlet 659 per sq. ft. 13,997 400-550 11.5 36.8 Compacted 168
Condenser Inlet 550+ 11.5 Particle Density, gm./cc. 4.45
I Product Accumulator 54 CALCULATED FROM dp INH; Value, ml./gm.
Catalyst No.  Height A.S.T. M. DIST. ON Density, Lbs./Cu.Ft. 133  Ne Surface, m? /gm.
1 o26 Naphtha °F. Inventory, Lbs. 2 ,‘125
2 649 IBP o3 Bed Depth, Ft. o4.p5 |CHEMICAL ANALYSIS
3 658 10% 128 Vol., cu. ft. 15.99 Fe
A S 643 504 220 R
J 7 629 90% 348 o
£ 8 626 Avg., Bed Temp, °F.| 637 EP 400 H
9 625 ar, °F. 18 Recovered 97.8 Ke0. W+, 7 basis Fe
10 617 K, BTU/hr/sq.ft/°F. | 105.7 X-Ray Analysis—
11 595 Fez0Cs
12 581 Fea0.
Fe




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

HoO Injéctlon

e
3
51-4
RUN No. _ —
HOURS _ §$§‘ 2&2

CATALYST AGe_438

FRESH FEED WET GAS RECYCLE| OMBINED prpjsNT| NET CHANGE YIELD BASIS H:+C0 FED
% m/hr #/hr % ,:/tf‘,w' B-alanc:, m/hr m/hr m/hr m/he | §/hr ch/gal gﬁ};ﬁ gal/MCF| YIELDS' BASIS BROWNSVILLE DESIGN FEED RATE#*
co e | BT, | BAI/BT
oo | 37.885| 10.098 | 262.84| 9.263 | 1.040| 29.13| 3,012 13,110| 4.052 |- 9.058-253.7
H:, |s8.202 | 15.538 | 31,55 | 45.875 | 5.150 | 10.38 | 14.914| 30.452 20,064 -10.388 - 20.99 400 EP 77.1 | a.507] %0 | 4,417
S0ho | 2,731 | 0.728 | 32.04 | 27.891 | 3.132 |137.84| 9,068 9,796 | 12.200 | 2.404 | 105.80 400-550 11.4 | 0.666] ' | 0.60
NMos | 00718 | 0.101 | 5.35| 2.166 | 0.243 | 6.81| 0.708 0.895 | 0.947 550 + 11.5 | 0.672| " | 0.7m0
M. | 0374 | 0.100 | 1.60| €.720 | 0.753 | 12.08| 2.181 2.281 | 2.934 | 0.653 | 10.4d 1.079 5-848
PR 2.037 | 0.229 | 6.42| 0,662 0,662 | 0.891 | 0,229 | 6,429 0,66 TR e | w
3 1.202 | 0.135 | 4.06| 0.391 0.391 | 0.526 | 0,135 | 4,06 0.41 FROPYLENE | 33.8 | 3.72
x®xxtx | 520 1.679 | 30.25 1.679 20.96 2.1 Cotoureaso. | 875 | 3.26 [0.544
[ GH, 2,533 | 0.262 | 11.02| 0.758 0.758 | 1.020 | 0.262 | 11.09 1.134) 432 | 2,551 0.265 | C= PO TAR 125 | 0.46 |0.061
Gille, 0.33¢ | 0,057 | 1.63| 0.108 0.108 | 0.145| 0.037 | 1.63 0.168 424 | 0.384 0.040
P 1.238 | 0.136 | 7.80 | 0.403 0.403 | 0.542 | 0,139 | 7.80 0.803 5% | 1.560 0.160 el | #7he | g/ | RVP
Sos 0.299 | 0,034 | 1.98| 0,097 0.097 | 0,131 ] 0.034 | 1.96 0.204| 488 | 0,407 p.042 Gt 5.00 0.172 | %80
Catle 0.452 | 0.051| 3.58 | 0.147 0.147 | 0.198 | 0.051 | 3.58 0.369 545 | 0.657 0.osg | <M M 1| 598 1.015 | 0
Gl 0.086 | 0.010| 0.78| 0.028 0.028 | 0.038 | 0.010 | 0.79 0.074 525 | 0.137 p.o14 | ©™° 4.8 0.407 | %80
Gl 0.135 | 0.015| 1.09| 0.087 0.037 | 0.050 | 0.013 | 1.0d 0.112 554 | 0.107 jp.0p0 | S SKO. 5.952 | 58
Cs-Ce (26.655 27.82 | 2.863 5.893 | 0.607 < PO ™ 7.5 0.116
TOTAL 28.334 |386.89 11.228 | 234.54 | 32.511 60.845 | 49.833
H.+CO 125,636 |77*¢ scru 6.190 17.926 43.562 24.116 |-10.446 , gel/he_|gal/MCF| Bbi/Day
H./CO l 1.54 | 1029230 4,95 4,95| 2, 4, 1.15 SCINE | 7.546| 0.7767 a2
OPERATING DATA nwwa oL | o oas | 37.54 [3.864 5,423 5,845 0,601 | A5 O 0.608! 0.0627 35
Pressure, psig 415 | Il Velocity, Fefsec ) oo | Camlyst ToTaL ot 65.36 |6.727 h1.738 [1.208 | FUEL O 0.770| 0.0793 434
Temperacure, °F 831 | Bed Depth. Fe 23,60 | Weighe 2003 "t | 0.288% | 15.30 |1.575 7,011 1.034 0,109 | POV TR | 0,177 o.0i82 o
Recycle Ratio 1.9p |BedDemsity, #/CF 199  |Volume, Quft” 45 g7 RO 80.66 |8.302 13.672 [1.407 | O™ 9.102| 0.9368 5074
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, SELECTIVITY |  NT whTeR 5.538% | 99.78 110.270/8.32111.991 W.S.CHEM. | 1,934 | 0,1991 1079
Contraction| €O H, H,+CO co H, CO+H, | Cy+/C+ | GRS WATER 115.08 [11.844/8.264/13.925 TOTAL 11,036 | 1,1359 6158
57.88 | 89.70 | 66.86 | 75.35 | 59.00| 34.11 | 44.64| 7o, | hencu 01.62 110.459
Form ML-11 o %/NCM= 169154 /MCE - #9488 MCFH Hg + CO, BbI/Day=5421.6X gal /MCF
DATA SUMMARY Hours __643-782
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 10,102 °API 51.9 1.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 12,322 Neut. No. 45.5 39.1 Fresh Catalyst Added 307 Mesh | Micron A Microns %
Generator Outlet Combined Feed 22,424 Sap. No. 54.8 41.9 Total On 40| 419+ 9,0] 80+
Reactor Inlet 415 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 gg :Z 40—80
Condenser Inlet Adjusted 4,255 Bromine No. 79 In Reactor at End of' Period 150 105 ,172 :é 20—40
Product Accumulator 387 Loss . Pour °F. 200 4 ég :g 10—-20
Steam 765 Chemicals, % by K2COs 15.8 REACTOR d-p, Inches Ho0 20 62 | 28] o020
No. Height 325 44 9; :g
TEMPERATURES—°F. Recycle/ Fresh Feed 1.22 <325 7.4
Oxygen Inlet Velocity—ft. [sec. 0.68 CATALYST
Natural Gas Fresh Feed R%—icg(l;l 9,716 HEMPEL, DIST. % Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 624 205 °F. oapT Aerated 154
Quench Accumulator per Lb. Catalyst 4.85 400 76.1 56.6 Settled 157
Reactor Inlet 831 per sq. ft. 14,721 400-550 11.4 38.1 Compacted 177
Condenser Inlet 550+ 12.5 Particle Density, gm./cc. 4.4
Product Accumulator 60 CALCULATED FROM dp INH; Value, ml./gm.
Catalyst No. Height A.S.T. M. DIST. ON Density, Lbs./Cu.Ft. 129 INz Surface, m? /gm.
1 535 Naphtha °F. Inventory, Lbs. 2,003
2 635 IBP 100 Bed Depth, F'. 23,60 |CHEMICAL ANALYSIS
3 635 10% 135 Vol., cu. ft. | 15.57 Fe
£ 625 50 227 ¢
£ 613 Avg.Bed. Temp., OF.| 610 0% 350 °
;8 608 ar, OF. 98 EP 400 H
9 606 K,BTU/hr./sq.ft./OR 156 Recovered 98.0 K20, W+, % basis Fe
10 600 X-Ray Analysis—
11 576 FezoCs
12 570 Fe30.
Fe




33
51-5
RUN NO. _M—SI —
THE TEXAS COMPANY — MONTEBELLO LABORATORY Houns __782-864
YIELD CALCULATIONS caraLver ace_470
FRESH FEED WET GAS RECYCLE COA&;IDNED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
% m/he /hr % AL B"’"/‘:, mhr | m/he mhr | w/he | #/he WEFQ%/EE.:PEE;}%E, Gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
o |57.461 | 9.980 |270 54| 9.368 | 0.850 | 24,06 | 2.940/12.920 |3.790 | 9,121 L255.4 e Rl et
H:. |se.o88 |15.7d5 | 31.68|40.873 | 3.749 | 7.56 | 12.s20| 26.544 | 26.578 L11.966 | 24.1 400 EP 77,7 |5.445| %0 |s,
€0, | 2.840 | 0.757 | 33.32 | 20,004 | 2.742 | 120.68 | 9.386] 10.143 | 12.128 | 1.985 | 87.36la.971 400-550 12.0 |o.841 | ** |o.769)
Moo | 0.512 | 0.136 | 3.81| 2.361 | 0.216 |  6.05 | 0.741 0.877 | 0.957 550 + 10.3 |0,722 | 16 0,827,
M. | 0.199 | 0.053 .65 | 7.895 | 0.724 | 11.61| 2.478 2.531 | 8.202 | 0.671 | 10.76/1.105 7008
Gl 2.342 | 0.215 | 6.,03| 0.735 0.735 | 0.950 | 0.215 | 6.03/0.619 TEET #m | wih
G 1.469 | 0.135 | 4.06 | 0,461 0.461 | 0.596 | 0.135 | 4,06|0.417 PROPYLENE | 41,7 |4.49
C+Ca 2 2,141 C3 POLY 6ASO. 81.5 |4 | 0.657
-G, 2.792 | 0.256 | 10.77 | 0.876| 0.876 | 1.132 | 0.256 | 10.77 1.106| 432 | 2.493 0,256] Co PUY AR 125 o055 |0.073
S8 0.446 | 0.041 | 1.81| 0.140 0.140 | 0.181| 0.041 | 1.8 0.186| %2 | 0.427 0.044 '
Cafl 1.451 | 0.133 | 7.46 | 0.455| 0.455 | 0.588 | 0.133 |  7.46 0,766 5.9 | 1,492 0.153 #ed | #/he | e/be | RVP
Caile 0.386 | 0,033 | 1.92 | o0.112 0.112 | 0.145 | 0.033 | 1.92/0.197 486 | 0,395 0.040] “He 5.00 0.240| -0
Gathe 0.515 | 0,047 | 3.30| 0.161 0.161 | 0.208 | 0.047 | 3.30 0.539| 545 | 0,606 0.062| <« MY M0 | 598 0.916| !5
Gis 0.100 | 0.009 | 0.65.| 0.031 0.031 | 0.040 | 0.009 | 0.65 0.067| 825 | 0.124] 0.013| <M 4.86 0,395 | 68.0
Gty 0.130 | 0.022 | 1.01| 0.041 0.041 | 0,053 | 0.012 | 1.01f 0.104| 554 | ‘0,182 0.019] C+HE A0 6.905| 58
Cs-Ce 26.92) 2.764 5.719| 0.587| G« P ™R 7.53 0.104
TOTAL 26,641 |349.20 9.171 | 206.97 | 31.388 58.029 |45.799 _
H.+CO 25.605 | 27%3ten 4.608 15.769)41.464 | 20.377 | 21.087 gal/he | gal /MCF| Bbl/Day
H./CO 1.57 102686 4.36 4.36 | 2,21 4.36 1.31 "GhGINE 8.456|0.8683| 4708
OPERATING DATA . womn 0| 0,321% | 45,06 4.627] 6.43] 7,008 0.720| O4S O 0,769/0.0790| 428
Pressure, pig 417 | Iole Velociey, Ffsec g g | Catalyse TOTAL 01t 71.98 7.391 12.727 1.307| FUEL O 0.827/0.0849| 460
Temperature, °F g3p | Ded Depth. Ft 22,91 | Veighu# 2011 "Geos | 0.2a5s 12;Q 1.333|7.015! 1.640 0.168] POLY TAR | 0.177/0.0182' 99
Recycle Ratio 1,18 | BedDensiy, #/CE  ya5 Volume, Cufe . 15,12 FRonics Co 84.96| 8.724 14.367 1.475| TOTAL 10.229,1.0504| 5695
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION —%, | SELECTIVITY |  NET WATER 4,674 | 84 8.6468.321 10,119 W. . CHEM. 1.640/0.1684| 913
Conwaciion|  CO H: | H.tCO| €O He | COFH. | Gar/G+ | choss wiak 97.18] 9.979/8.264| 11.759 ToTAL 11.869.1.2188| 6608
65.58 | 91.39 | 76.14| 82.07|70.60 | 41.92 | 50.86 | 80.29 | Motk 105.83 1o'.ssh
2/NCM = 16.91X# /MCF " %9488 MCFH H, + CO, Bbl/Day=5421.6 X gal / MCF
DATA SUMMARY wours __782-854
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CEH. oIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 10,097 °AP1 51.7 11.1 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 11,896 Neut. No. 42.7 41.4  Fresh Catalyst Added Mesh | Micron: o Microns %
Generator Outlet Combined Feed lo1,903 |So- No. 54.9 43.1 Total Ondo| 419+ |14 4| 80+
Reactor Inlet 417 Wet Gas—Measured Hydrox. No. Catalyst Recovered. w0 |10 |22-81 400
Condenser Inlet Adjusted 3,476 Bromine No. 77 In Reactor at End of Period 150 105 %g:g 20—40
Product Accumulator 388 Loss Pour °F. 200 4 g‘;‘ :g 10—20
Steam 795 Chemicals, % by K2COs 140 REACTOR d-p, Inches Hz0 250 |62 9(15:?7- 0—20
No. Height 395 | 44 92 : i
TEMPERATURES—°F. Recycle/Fresh Feed 1.18 <325 5.9
Oxygen Inlet Velocity—ft. /sec. 0.66 CATALYST
Natural Gas Fresh Feed %tejs&gﬂ 9,738 HEMPEL, DIST. % Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 644 205 °F. oAPT Aerated 156
Quench Accumulator per Lb. Catalyst 1.84 400 6.7 56.3 Settled 158
Reactor Inlet 832 per sq. ft.  |14,754 400550 12,0 36,7 Compacted 180
Condenser Inlet 550+ 11.3 Particle Density, gm./cc. 4.6
Product Accumulator 62 CALCULATED FROM dp INH; Value, ml./gm. 7.3
Catalyst No. Height A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 133 N2 Surface, m? /gm.
1 542 Naphtha °F. Inventory, Lbs. 2011
2 654 BP o8 Bed Depth, Ft. 22,97 |CHEMICAL ANALYSIS
8 658 10 133 Vol., cu. ft. 15.12 Fe
/s 639 50% 225 ¢
A7 625 Avg., Bed Temp. °F. | 622 %% 354 °
£ 622 ar, °F, 105 EP 403 "
9 616 K, BTU/ir/sq.ft/°F. | 160 Recovered 98,0 K20, W, 7% basis Fe
10 611 X-Ray Analysis—
11 500 Fe20Cs
12 579 Fea0.
Fe
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B. INDIVIDUAL PERIOD DATA FOR RUN 51



THE TEXAS COMPANY — MONTEBELLO LABORATORY AN w0, B1 A
YIELD CALCULATIONS wouns 0=8
TRESH FEED WET a8 xscvers| COMBINED] peo o T (e CHANGE. YIELD BASIS He+CO FED
% whe | e % | A Be | whe | whe | mhe | mbe | b [HCET Bosl] ahe The ol Uniate.| |
femo MMMMM&MMW DL of ;
| 28,85 | 27,35) | 1.9! 3,94 | 9899 |« e 24,5
| 54,86 | 37,810 | 2,701 [118.84 [10,577 11,810 113,278 | 1.468| 64,66 7.208 10,707
544 3,573 | © 734 2.84 | 2,885 lo.268 i
| _0.,2) | 14,510 b 16,84 4.069 4.072 5,096 1.024, 16.43/1.834 id 0,802
3,003 0,215 8,08 0.840 0.840 1,085 0,215 £.03! 0,873 a8,
1.407 | 3,04 0.394 0,394 0495 0,101 3 0,339 ’
2.846
2.960 | 0,222 | 8,02 | 0,828 | 0,828 | 1,040 | o.222| 8,920,008 32| 2,065 0.250| 8.05 [0.608 6B | 1 0,143}
0.470 | 0,034 | 1,80 0,031 | 0,131 | 0,165 | 0.034| 1.50/0.167| %2 | 0.354/0.040 88.8
1,505 | 0,107 | 6,00 | 0.420 | 0.420 | 0,527 | 0,107 8.00| 0.670| 8% | 1.200/0.134| 5.70 | 0.a36] *°| o 0,104
0,543 | 0,039 | 2.27 | 0.5 | 0.se | 0.101 | o.o30] 2.27/0.253 4% | 0.467 0.082] 2.27 [o.e83 *® | 04e70 78,3 |
0,617 | 0,037 o | 0,145 | 0,245 | 0.182 | 0.037| 2.50]0.288| % | 0,475/ 0,083 2.50 |o.2a0) ®*| o.478 0,08 |
0.125 | 0,000 | 0.65 | 0.034 | 0.034 | o0.043 | 0.008 0.68/0.073 3% | 0.124{0.014] 0.68 |0.075] 3| 0,104] 0.014] 804 ,
0.150 | 0,011 | 0,042 | 0,042 | © 0.001 0.93/0.104/ % | 0,168 0.019] 0.95 |0.104/ **| 0.168 0.010 i
4.853 0.642120,17 | 2,25’ 3 a4 0.3
28,073 |367 7,247 190,70 |27.97¢ |63.047 |41.081
HetC0loq 257 |23.633 % scen 2,389 9,352 | 32,986 (11,74 | -21.244
H/CO | 4, 4.48 ; 1.9, 4,48 1.31 :
_‘.r.:'\mimé:ﬁ% T(?:’ILA'!;JSJ e EFFLUENT RECOVERED 0L 0,447 62,74] 7,003 9,645 1,077| 62,74 | 7.003| 906485 77| "l
Previous Total SHIFT RATIQ | 0™ Ok 86,60 9,556 14,507 1.619/82,9] | 9,254 15,097 1,462 \
Current Period (00023 .1 ::EWEE: 0,148% 7,88 0,8798.410| 0,937 7,88 | 0,879 1
New Total (H20)(CO) PRODUCTS G+ 93.48010.434 15,444/ 1,724]90.79 10,133 i
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION %, | SELECTIVITY | N watRt 5.345% 96.5000.7498,52811 564! 1,201 !
Conm«im| co Ha I Hz+CO co I H. ‘ CO+H, Ca+ /G GROSS WATER B,334 | 1,308,
T HYOROCARBON
M TOTAL—C +
¥ Included fflvent Total 3/M3 = 16.91 X #/MCF.
/M3 ax
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA I
PSIG RATES SCFH. [ OIL WATER INVENTORY DATA PARTICLE SIZE i
Oxygen 401 Fresh Feed [ 9505 ° APl 48.6 9.9 Tn Reactor at Start of Period 2217 Screen Analysis Sedimentation l
Natural Gas 208 Recycle 10608 Neut. No. 39.2 7.2 Fresh Catalyst Added Mesh | Microng “h Microns % i
Generatar Outlet a93 Combined Feed  |o0.. 0 [Sop. No. R o8 Total onao[ 419+ [ o 5| 80+ I
Reactor Inlet 81 ‘Wet Gas—Measured 1901 Hydrox. No. Catalyst Recovered 8 100 150 58,1 4080 1
‘Condenser Inlet Adjusted | - 2709 Bromine No, 8.2 In Reactor at End of Period 160 105 9.3 20—40
Product Accumulator 366 Loss. 808 Pour °F. 200 4 743 10-20
Chemicals, % by K2CO5 7.8 REACTOR d-p, Inches Hz 0 20 |62 1.8 O0-20 !
No. Height " 825 |4 0.6
TEMPERATURES—F. Recycle/Fresh Feed ™ o o - 12 |os |O® 0.2
Oxygen 521 Inlet Velocity—t. sec. 0.66 1 12 - 43,8 7s | CATALYST
Natural Gas 810 Fresh Feed Rate—SC.EH. 2989 HEMPEL, DIST. %/ 'API 2 43.2 = 74 e Bulk Density, Lbs./Cu.Ft. |
Generator per Cu.Ft. Dense Bed | - 73 205 °F. 3 76.4 = 105.8 74 Aerated 180
Quench Accumulator 140 per Lb. Catalyst 5,05 400 65,6 55,1 4 105.6 = 342.0 270 Settled 151 !
Reactor Inlet 423 per Sq. Pt, 13674 00550 16.6 | 36.6 Total 517 Compacted 173
Condenser Inlet 560+ 18.8 Particle Density, gm./cc. 4.9
Product Accumulator 5 Heat Transfer Caloulstions CALCULATED FROM dp NH, Value, . /gm. 2.4
Catalyst No.  Height * Steam Rate £ 362,7 l#/pn |A- ST M. DIST. 0] Density, Lbs./Cu.Ft. |y o NaSurface, m?/gm.
! 12.0| 650 @ 790.6 pals & 517°) Naphtha °F. Inventory, Lbs. 774
2 22| eso = 1197 BIU/f 80 120 Bed Depth, Ft. 10,54 |CHEMICAL ANALYSIS 1
8 7404 665 Water in @ 158°F = 125 pu/k '™ 150 Cu. Pt 22.24 Fe i
{5 136,8] 657 Hest Transferred/iby stesm | 239 ¢
77 1092 638 S o7 prw s 368 Start of Period dp 5 78 °
78 2304 en (1072) (362.7) = zsed1s mroe BF 400 20 "
9 261.6] 606 ' Ave. Bed Temperaturd Rec, 08,0 80 |<e0 W% bwis Fe
0 2oe.8| sm = sas’? 4.3 181,h 8 15.84 KRay Analysio™
11 311,0] 572 4T T 646-517 » 129°F Inv. 21679 FexCe
12 342.0 Tube_Area z 30.9 £t v, 463 Fea0e
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 2200 logoo IAVERAGE M/HR c H o Mol % M/He c H [e} llusir:; At. Wt. Balance
FRESH FRED %ono | 0,60 | 7088 1 ET GAS 133,82 190,70
Doe 9.621| 9,621 9.621| Fron o 62,74 62,74
Hs 14,012 28.024 R i 206,18 104,18
o 1.233| 1.233 2.486) S0 | 1,63 | 0151 | 0,181 0.302 ™™ 300.74 357,62
Moo | 0.7 | 0.81 |0.78 | 0,773 | o0.104 o | 205 |o0.200 FRESH FEED 357.62
&% | 0.08 | 0,06 |0.04 | 0,085 | 0.013| o0.013 o.002| P« lep,63 | 7,687 | 7,867 | 30,688 WEIGHT BAUANCE] 84,09
MW 14,2632 % | s,2s | o.mes | 1,532 | 4.506
alaie 0,388 | 4.698] 0% | 445 |o.a11 | 1,235 | s.288 bk 1.425048
10,867 (37,412 |16,823| **123 o0 3'833 ooon | Swcee INDICATED LOSS—S CF H 808
BALANCE 101.865 96,542 104.164| TOTA" 10,868 | 38,752 16
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Qoo | 4420 | 8,67 | 5.4¢ | 8,100 V0 | mesun] TeMP. | SCrRH| MW, | MHR | HOUR GAGE | GAL | °F | FACTOR | GALATS pf 5 N
fe l24.8) 130,06 26,81 27351 |eneo peso ses.8 [0 oL |3430" 8 |0.0061 | 05,65 | 49.8 |
%% |27.70 l40.78 44,98 j7.mr0 | 79,33 | 4.24 | 20.01 |0,9915 | 9505 [1.4247 | 25,073 o1 6 s |o 26,48 | 6,508
sfoe | 4063 | 3,24 | 2,06 | 3,678 |yprcas 1.0 e 9,17 62,74
2563 | 7.9 10,06 14.510 | 7081 | 577 | _3.97 |1.0048 | 1001 |1,0416 | 5.015 kgt 7,78 9,646 |
| 3.37 | 2.49 |3.16 |3.003 |ppevers sTee |0 3.88 gar/rt 76,93 500,43/ !
2.12 [1.12 | 1.407 |116.3¢ | 4.26 | 20.07 |0,9460 | 9686 |1,0416 | 25,560 0,25 80| |
S | seee 2.81 | 2.960 [y .0n 3679 (12 T 7.6 50198 ‘
zz—' 078 0.4 10w470 | 5.02 | 9,26 | 20,07 0:94s0 | 0i0 |1.0a16 | 2.4s4 WATER 2437 | 107,43 B6 | 1.0005 [107.46 | 9.9
sei04 1,70 1481 | 10503 | NatyRALGAS oz 18 0.9995 | 13.87 8 —
i 0.8¢ 0.5 | 0,563 | 8,65 | 6,60 | 20.31 0,8007 | 3630 11,2000 | 9.260 24,19 1
728 | 0.54 | 0,62 | 0817 | (vven * Acoumulator .h_. 3,88 218
Gl | oe 0.07 | 0,123 | 27,07 5.43 | 20.39 10,9952 | 2983 7,880 | | | 12,501
o 086 |o.as0 | o 3
M ¥ _126.6831 |218.7 5.69

5



THE TEXAS COMPANY — MONTEBELLO LABORATORY muNNo B1 B
DATA SUMMARY Houns _B=32
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCEFH. OIL__ | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 430 Fresh Fead 10438 | A1 s1.8 30,8 | In Resctor at Start of Period Screen Analyeis Sedimentation
‘Natural Gas s Recycle Joagp |Neut: No 2.0 57.8 | Fresh Catalyst Added o |Mesh| Microny % | Microns | %
Generator Outlet <20 Combined Feed 21338 |90 No. 9u 58,4 Total ona| 419+ |4 o] 80+
Reactor Inlet <10 Wet Gas—Measured | o10g |Hydrox. No. Catalyst Recovered 3e |10 |10 o] 40-80
Condenser Inlet Adjusted | o0 | Bromine No. s In Reactor at End of Period w0 |05 || 20-40
Product Accumulator 307 Loss 01 |Poor °F- mw |1 [ g4| 10-20
Chemicals, % by KzCOa 0.0 REACTOR d-p, Inches Ha0 20 | 62 2.8 &%
No. Height ® a5 |4 1.8
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0 o o0 - 12 3 |5 0.4
Oxygen ss Inlet Velocity—tt.fsec. .66 T
Natural Gas w87 Fresh Feed Rate—SCFH. 9988 HEMPEL, DIST. %| .API 2 43,2 = 74, n Bulk Density, Lbs./Cu.Ft.
Generator 2265 per Cu.Ft. Dense Bed| ggg 25 °F. 3 74,4 - 105.4 7 Acrated 150
Quench Accumulator 135 perlb Colyst | 5.0 | 4 7.3 56,0 | 4 105.6 = 348.d 30s Settled 151
Reneier Tnkes 387 per Sq. Pt. (15130 400550 17.8 35,8 Total 551 Comperivd 170
‘Condenser Inlet 560+ 111 Particle Density, gm./cc. 4.5
Product Accumulator n Hest Transfer Caloulstions CALCULATED FROM dp NH Value, ml. /gm. 1.4
Catalyst No. Height ® Steam Rete ® 357, #/ne A. 8. T. M. DIST. 0! Density, Lbs./Cu.Ft. 142 2 Surface, m? /gm.
! 12.0| 649 |@ 802 pate & 518°F Naphtha °F. [nventary, Lbs. 1891
2 5.2 a5 2 1196 BTU/# IBP 106 Bed Depth, Ft. 20,08 CHEMICAL ANALYSIS
3 74,8] 673 Weter in @ 157°F = 125 pen/k '™ 136 Cu. Pta 13.22 Fe
45 _ 336.8| @55 | Hest Transferred/Iby steem | 5 228 ¢
$7 _ _1909.2] 630 = 1071 BYO 0% 48 o
$8  230.4| 612 | (1071)(357.9) = 383311 mrn/he ¥ 400 "
9 261,6| 606 | Ave, Bed aturd Rec. 98,0 a0 W 7 basis Fe
10 ge2.8| 602 = ods'r il
1u 3130 575 aT = 646-518 » 128°% FeeeCo
12 Mﬁj 574 | Tube Area = 50.9 r19 Fea04
X ) 5 [98ee Fe
FRESH FEED WET GAS recycLe| “OEINED) grrueNT| NET CHANGE YIELD BASIS H:+CO FED
| % m/he e % A WeBdgee [ b | e | i | 4/ [E7WOF] gall cohe ga/MCH Bk [CE S Gal/he ACH U,
m/hr r e
oo 37,487 110,316 288,05 | 5,466 (0,408 | 11,32 | 1..572 [11.888 | 1.876 |- 9.912|277.64 D1 of
%5, lse.es7 |16.032 | 32032 |31.114 2297 4.63 | 8,947 |24.979 111,244 |-13,735| 27.69) Becoversd 011
99-%‘0 3440 04947 41.68 (40,082 [2.960 130,27 |11.526 120473 [14.486 2.013! 88.59|8.871 400 EPI 0,665
{{'.-"" 0783 04207 580 22433 0,180 5.04 0,703 0,910 0,883 #00-55D 164
S | 0,063 | 0,007 | 0,27 | 8.843 0683 | 10.48 | 2.543 | 2.560 | 3.196 | 0.636] 10.21]1.022 —gsoe 0,103
(!):-:l;l 3,123 0,281 $.48 0,898 04698 1.129 0.831 6,48/ 0,649 i ) 70.6
G 1,305 10,096 | 2,89 | 0,375 | 0,376 | 0,471 | o0.006| 2,890,280
C+Cr 1a.:31 261
G 3,873 0,286 12, 1,114 -} 1,134 ; 1,400 0,286 12,03|1,205| 432 | 2. 0.279]10.83 | 1.085' 525 | 1,732 0.173/89.6
G 0,450 (0,033 1.46 | 0,129 | 0.129 | 0,162 | 0,033 1.46|0,146| 424 | 0,344/0.034 i
Salis 1.927 0,142 | 7,97 | 0,654 | 0,554 . 0,606 | 0,142 7,97/0,788| 5% | 1,504 0,360 7,57 0,788 *°! 1,241 0.124/80,6 |
Sl 0.463_0,034 1,08 | 0,135 | 0,133 ‘ 0,167 | 0,054, 1.98/0,198] 4% | 0,407/ 0,041| 1,98 0,198 “% | 0,407 0.040
il 0.670 |0,050 3,51 | 0,193 | 0,193 . 0,243 | 0,080| 3,510,351 545 | 0,6440,084| 3,51 |0,351 %% | 0,644] 0,084]90,2
Saie 0,073 0,006 0.36 | 0,021 | 0,021 | 0,026 | 0,005 0,36/0.038] %5 | 0,069/0,007| 0.36 |0.086 *% | 0,069/ 0,007
o 0,170 0,013 1,00 | 0,080 | 0.049 | 0.082 | 0,013 1.08/0,300 %% | 0.197/0.020| 1,00 [0.208 ®%| 0,197 0,020 |
G 28,40/ 2,844 6,040/ 0.606/25,34 | 2,638, 4,200 0,430 |
TOTAL 27,520 |369. 7,384 |199.46 |28.757 56,277 |42.301
ot 9986 T Tk ; 4
26,348 SCEH. 2,701 10,619 |36,867 13,220 |-23,647| _ \ - - i
H/CO | 185 . 1,55 | 100181 l5.68 2.1 5,60 | 1,38
o “ggM;Jnggvggl Tgyzfl T 3 EFFLUENT | _RCOV® 0i 0.426# 59.83| 6,991 9,309 0,932]60,83 5.991! 9,309| 0,932
Previous Total | HIFT RATIQ | YU Ot 88,23| 8,835 15.349] 1,537|85.17 113,509/ 1.368
Current Period 1 (Ha)(CO2)14 g :"“ i 0.184% 9,76{ 0,978 8.,81] 1,188/ 0,119] 9,76 1.188 0.119) |
New Total H00CO) 7| P 97.98] 9,812 16537 1.656|94.92 | 94506 14,787/ 1481 |
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION--%. | SELECTIVITY | WET WATER 5 455! 99,99 12,007| 1,202
Contraction co | Ha Hz4CO co 1 H. ‘ CO+H, Cy+ /G + GROSS WATER 109,7410,989|10.2 /13,195 1,321
6,08 " es.e7 lav,7s o6 | 83,34 | oMo 117,560,778 ;
#Included in Reactor Effluent Total g/M3 = 1691 X #/MCF. '
cc/M3 = 141.3 X gol/MCF,
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 |2200 loBoo |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmﬁ:; At Wt. Balance
FRESH FEER Qo | 0.08 |0io8H 15,492 | VET A8 156.62 199.46
oo | 38,68 |57.82 |55.96 (57,487 [30.316 [10.318 10,516] 500 b 59.83 | 5988 |
%5, | 86.10 |57.69 |60.08 |58.257 he.032 ‘ 32,084 Fae i 109.74 109,74
%0 | 439 | 3,67 | 2,38 | 3,440 | 0,947 | 0.947 1006 50 | 2,47 o,249 | 0,249 0,498 [T 326,10 369.08
Bow | 0,79 | 0,89 | 0,88 | 0,785 | 0.207 Soe | 308 Jo.ser iibiieg 369,05
i | 0,08 | 0,02 | 0.13 | 0.082 | 0,017 | 0,017 | 0.0 %% 80,30 |a,005 | 8,005 |s2.580 WEIGHT BALANCEl 99,891
13,4086 0,817 1,634 | 4,902
8,182 | 764 0,414 1,242 % WET GAS FACTOR _ 2.R7355 |
11,280 40,284 |16.284 011 | o:068 | ou1se INDICATED oSS CF i so1
BALANGE 0. en.t8 201,88 | 21,346 |40,878 |
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 4,38 | 520 | 5,86 | 5,488 VB | PRESSURH TEMP. | SCEH| MW | MHR | HOUN GAGE | GAL “F | FACTOR | GAL AT 4/Eh 4 RN
%2, 20,47 31,77 |33.30 314114 | prpsu peep e OL |ge113 0.9990 | 316.87 1.8 9
o |43.59 [61.42 136,23 40,088 | 79,31 | 4,45 | 20.69 |0.9768 |10433 |1.4608 | 27,620 a0 | e, | 0,991 | | 5983 |
Yoo | 5 | 1,03 | 2,86 | 20003 | e o 1,80 [ 71 820 1417.9
-?'5; 9,38 | 8,65 | 8,80 | 6,43 | 79,51 8.75 | 4,02 10,0696 | 2100 11,0608 5.708 2. 18,0
5 | 8082 | 3,85 | 2,02 | 3,123 lprcvare 3 o4 ]
ode | 1,86 | 1,30 | 1.85 | 1.303 116,16 4:30 | €0.01 10,8420 | 9951 11.06 |Be.g5
Calla, 580 | 5,35 | 4,77 | 5,078 |pion 410.0 [126
0.86 | 0.0 | 5,08 | 9,4 | 20.e1 [0.9420 | 948 11,055 | g.s08 [VAT®
248 | 1987 | meronseon 434.8. (160 10899 28,757 h P 1o
Q81 | 0,485 | 28,43 8,78 ‘%:ag_ _o_ﬁg_ 3720 31,2108 | 10,08} 2% 1 | 1,0008 | L 09,74 |
087 | 04670 | oyyeen 18% | | 0.0908 | -
0407 | 0,078 | 27,07 5,85 _?%.?_g‘un_m 7,647 lossg 15.40 0,99 18.4:
o
0.20 | 070 | g
M ¥ |gv.0158(818.7 5,61 |0,8088 387.5¢/hr

a3

*3

e
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THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS s
FRESH FEED WET AS P - YIELD BASIS H,+CO FED
% | wae | aw | % [—MWCBme ) L ok | mee e [WCF] B G B v,
38.185(10.5%6 (205,31 | 7.427 (0,608 | 16.97 | 8,301 12.887 | 9,007 |. 9.080(278,14 M.J af
80,8680 18.8568 36.80 (36,726 |2.995 6,04 111,361 99,817 14,358 |-15,.861 30,76
538 0,780 55.45 |31.830 |2.5068 114,88 0.847 10,807 (12,445 1,838 80,.80! 7,404 400 045
0,787, 0,238 8,81 | 2,050 (0,167 4.68 0.634 0.870 0,801 M 194
0.697| 0,200 | 5.38 |10.620 0.8s8 | 13.76 | s.eme | s.aes | 412 | .80 10.4100.98¢ s s
3.008 [0.252 7.07 0,957 0,967 1.809 0.258 7.07,0.648 N 70.8
1877 0,104 3.3 D398 0395 0.499 0,104 S 0.8
20
3,523 |0.287 | 12,08 | 1,099 | 1,099 | 1,386 | 0.287| ]2 433 | 2,796/0,256/10,87 |0,996| 628 | 1,740 0,159/88.8
04457 |0,037 1.63 | 0,141 | 0,141 | 0,178 | 0,087 1.83/0,149| 42 | 0,384| 0,035
1.855 10,140 | 8,36 | 0.567 | 0,667 | 0.716 | 0.348] 8.38{0,788 50 | 1,678 0,188| 7.94 1,802| 0.119(81.6
0,413 (0,034 1.98 | 0,128 | 0.128 | 0.162 | 0.034 48 | 0,407/0.037| 1.98 | 0,407} 0,037
Gl 0.617 (0,080 | 3.51 | 0,101 | 0,191 | 0.241 | 0,080, 3,81 0,382| 548 | 0,644|0,080| 3,51 0,84 88,9
Gl 0,077 0,008 | 0,43 | 0,026 | 0,024 | 0,050 | 0,008| 0,4 828 | 0,089 | 0.43 0,082
0,47 10,032 | 1,01 | 0,046 | 0,045 | 0,087 | o0.012| 1. 8% | o, 1.01 I
20,097 37632 8,165 194,90 30,935 | 60,932 |45.678
H.+00] o5 083 |20,702 | scen 3,602 13,662 | 42,454 17,863
Ha/CO Lm_]_tm . 2.
B e oy Lo s
:::::: SHIFT RATIO :“A'é “%‘“‘“ 14,007 1,284
(H2) (C02) 50, 4| 1:4250.151
New Total . (H:0)(CO) s G 15.432] 1.414)
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION—%, | SELECTIVITY | MT WATE
Conmrim‘ <o Ha | Hz4-CO <o ! Hs | CO+H, Ca+ /G + 6ROSS WATER
72,81 | 94.85 | 83,89 | 87.49 | 77.55 |51.55 | 0.3 | m3.pe | fokecer
# Included in Reactor Ef! 9/M3 = 16.91 X #/MCF
JR— I _ B cc/M3 = 141.3 X 9al/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxvgen a4 Fresh Feed 11se0 |41 51.4 10,6 | In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 439 Recyele 11724 |Neut No. a2 57,7 | Frosh Catalyst Added gg d gg |Mesh| Micrond % | Microns | %
Generator Outlet 419 Combined Foed |p505 |Sap- No. 0.8 3.0 Total ona[as+ [, | s+
Reactor Inlet 415 Wet Gas—Measured 2680 Hydrox. No. Catalyst Recovered 18 100 150 57.2 40—80
Condenser Inlet Adjustad | gogy | Bromine No. 0.1 In Reactor at End of Period 10 (105 [, | 2040
Product Accumulator 396 Loss a1 Pour °F. 200 4 9.0 10—-20
Chemicals, % by K2COs 10,0 REACTOR d-p, Inches H. O 250 62 2.8 020
No. Height " 325 44 2.8
TEMPERATURES—°F. Recyclef Fresh Feed 1.08 0 0 - 12 28 <3% 0.8
Oxygen 408 lnletValocity-—fL['u'. 0,71 1 12 - 43.2 s CATALYST
Natural Gas 774 Fresh Feed Rate—SCFH. 10912 HEMPEL, DIST. %| APT 2 43,2 = 744 74 Bulk Density, Lbs./Cu.Ft.
Generator 2315 per Cu. Ft. Dense Bed 848 206 °F. 3 74,4 - 105.6 | 75 _Aermed 145
Quench Accumulator 135 " per Lb. Catalyst 5.73 40 75,0 57,1 4 105,86 - 342,0 | 305 Settled 147
Reactor Inlet 500 per Sq. Pt. 16533 400-550 14.0 36,8 Totel 555 Compacted 162
Condenser Inlet 850+ 13.0 Particle Density, gm./ce. 4,58
Product Accumulator 65 |Heat Transfer Caleulations CALCULATED FROM dp H, Value, mi. /gm. 24
Catalyst No. Height ® Steam Rate = 41448 #/tr A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 147 2 Surface, m? /gm.
! 12,0, 655 |@ 802 puia & 518°F Naphtha °F. tnventory, Lbs. 205
2 2| 658 = wevlpro | e 100 Bed Depth, Ft. 10,63 |CHEMICAL ANALYSIS
8 78,4 673 |water in @ 169°F = 127 meufp % 134 Gu. Pt 12.96 Fe
A5 _ 136.8, 651 _|Heat Tranmsferred/ib, stesm | 5% 226 M
FT_ 3e0.2| 633 = 1070 gro 0% 348 °
£8  es0.4| 620 (1070) (414.8) = mﬂ&mf EP 400 "
? 261.8] 611 Ave. Bed Temperatur: Rec. 98,0 K20, Wt % basis Fe
10 202,8) 608 T 848°P X-Ray Analysis—
1 a0 585 |ar » 648-518 s 130" FeasCs
12 342.0] 569 | Tube grea = 30.9 ftf Fes0
ﬁﬁ%-f ® 108 Fe
¥ -
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR l AVERAGE M/BR [ H [} Mol ¥ M/Hr [ H o Mﬂﬁg At. Wt, Balance
FRESH FEED Qows | 3.00 | 9038 18,000 |¥FT 4 169.06
| S0 56,50 | 35,31 | 54,76 | 55,125 | 10,536 | 10,636 10,538| o0 e 62,16
%5, |60.35 | 60,60 | 61.66 | 60,860 | 18,258 36, £ . 118,18 118,18
%0 | 2,90 | 2,35 | 2,37 2,553 o0.760| 0,780 1,820 2,02 | 0,209 | 0.209 0.418 |TO™ 349,39 375,33
Moo | 126 | 061 0.51| 0,787 | 0.238 4.4 | 0,428 ki 275,33
s | 025 | 1.36] 0.70| 0.697| 0.208| 0,200 | 0,836 79,57 | 8.224 | 8.224 | 32.896 WEIGHT BAUNCE 93,00
MY | 12,8 8,35 | 0,863 | 1,726 | 5,178
5,782 2,876 4.67 1.449] 3 WET GAS FACTOR 10538 |
114808 | 43,100 /14,038 0:06 | 0:008 | o.30 | oiom INDICATED LOss—sCFH a
$8.45 102,30 $6.85 11,686 | 42 15,418
GAS FLOW RATES LIQUID PRODUCT RATES
PRESSUR] TEMP. | S.C.EH| M.W. | M/HR | HOUN GAGE | GAL | °F | FACTOR | GALAT& yTh 4 cmu—
wo Ot |yvgge | 39078 387.30] 51,4 62,16
10,9840 (11369 |1.5211 | 29,997 5111 | 316,88 | 62 [0.9990 | 316.27| 6.441] | 9.650]
B 313 | 174,73 | 58 |1.0026 | 175,17
|__4.08 10,9971 | 2680 11,1004 | 7.070 0'4 17.70 | 96 [0.9821 | 17.38
5.0 | 190 90,68
20,78 [0.9469 |10604 [1.1004 | 28.217 2.79) 18,0
6.0 | 120
. 231.8: 4918
3R e g oot pap T
7133 | 386,41 70 [0,9990 | 10,8
iR .Q.%ﬂ__lua_hm_m 102% | 62,73 | 68 | 0,9998 | | 14,880|
ok | 33,0868 |0,9908 | 33
_atg.v_.o_.mo__m 7,389 lowsg | 16,88 | 1,0 14
3
YR ), Tﬂ




THE TEXAS COMPANY — MONTEBELLO LABORATORY aUN No.B1 D

YIELD CALCULATIONS wouns 58-80
FRESH FEED WET GAS recycie| COMBINED) emuent| NET CHANGE YIELD BASIS H:+CO FED
AL We Bas POLYMER %
% /he | /b % A WL B Tl mhe | mie me | m/be | B/me 'E_/HCPI$nﬂI @al/hr [gal/MCH|_B/hr sl 3 CF|Unsats.

o | 38,943]10.509 204,36 | 6.743 | 0,540 | 15,38 | 2,084 | 2,603 |- 9,960|278.98 D1 of
P5, | s8.063/28.775 | 33.81 [36.360 | 2,960 | 5.97 [11.070 |27.843 |14.030 |-13.813|-27.84

Dro | 2 0,768 | 33.80 |32,960 | 2,685 118,08 |10,035 |10,803 |12.718 | 1,916 84.28] 8.15 400 EF l0.859
Nou | 0,807 0.230 | 6,44 | 2,007 [ 0,72 | 0.642 | 0,872 | 0,814 400-5 0.8 | |
S, | o.687| 0.167 | 2.68 | 9,743 | 0,793 | 12,72 | 2,967  3.134 | 3.760 | 0.626] 10.04| 0,97 5504 0.087
G 3.133 | 0,266 | 7,15 | 0.954 | 0.954 | 1.209 | 0.265) 7.15| 0.69 0.7
133 1. 0.106 | 3,39 | 0.306 | 0.396 | 0.502 | o0.106| 3.19
G+ 20,38
St 3,707 | 0,302 | 12,71 | 1.129 | 1.120 | 1.431 | o,302| 12,72 432 | 2.942/0,284 [11,44 [1.206] 5% | 1,830/0,177 (89,0
-3 0,457 | 0,037 | 1.63 | 0,139 | 0.139 | 0.176 | 0.037| 1.63 426 | 0,384(0.037 |
[ 2.110 | 0,172 | 9.65 | 0.643 | 0.643 | 0.815 | 0.172| 9.65| 8.0 | 1.930/0.187| 9.17 |0.887 80| 1,503|0.145 62.5
Gille 0.447 | 0,036 2,09 | 0.136 | 0.136 . 0.,172 | 0,036| 2.08| 488 | 0,430/0.042 | 2.09 |0.430| % | 0.450/0.042
G 0,713 | 0.058 | 4.07 | 0.217 | 0,217 | 0.275 | 0.058) 4.07 545 | 0.747/0.072| 4,07 |0.747] 5| 0.747/0.072 [89.9
G 0,080 | 0,007 | 0.51 | 0,024 | 0.024 | 0.031 | 0,007 0,51 0,048 5% | 0.097/0.009| 0.51 {0.097| 5% | 0.087,0.008
Sl 0.160 | 0.013 | 1,09 | 0,048 | 0,049 | 0,062 | 0,013 1.08| 0,108 5% | 0,197/0,018} 1.09 |0.197| % | 0,197|0.018
Ca-Ce 31.75] 3.07: 6.727/0.661 [28.37 2.744 4.804/0.465
TOTAL 28,446 [371.09 8.143 [199.06 |30,454 58,900 |44.954
H,+CO 10340
« 95.906| 27,282 SCFH. 3.509 13.124 40,406 (16,633 | 23,773, o |
H./00 1.60 | 9671294 5,39 2.22 1.39 I
CUMULATIVE TOTALS, J RECOVERED 01 R K N . n
E 1 COMCH Caralyst £]_ Co+ . gal | Gl/MCF | g/ EFFLUENT 0,410% 57,56| 5,5676,445 8,931/0,864 (57,56 |5 567‘ + 8,931 0,864 —
Previous Total SHIFT RATIO | O Ok 89.31| 8.63 15.658|1.514 |85.93 8,311 13.735!1.328
WATER SOLUBLE
Current Period CHEMICALS 0.218% 11.59| 1.12 1,449/0,140|11,59 |1.121 . 1.449.0,140
(H=)(C012 .0 o0 wau . + =
New Total {H:0)(COy Probucts ¢, 100.90| 9.758 17.107]1.654 [97.52 |9.431 15,184 1,468
T T
FRESH FEED CONVERSION — TOTAL FEED CONVERSION —; | SELECTIVITY |  MET wATER 5.7094102.86] 9.9488,33 [12.351|1.194 i o
Contraction| €O [ H, ‘ H.+C0| <o ] He ‘c0+H> Cat /Gv | G0 WAt 114.45 n.oje 13.800]1.335 :
T T J TOROGEON o T -
71.37 (94,78 | 82.35 | 87,14 | 79.28 [49.61 | 58.84 | 83,20 TG+ 121.28(11
*Included in Reactor Effluent Total 9/M3 = 1691 » = MCF
cc/M3 = 141.3 ¥ gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE |
Oxygen 437 Fresh Feed 10781 |°API 51,0 1046 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 434 Recycle 11542 Neut. No. 45.8 39.4 Fresh Catalyst Added 53 £ 80 Mesh | Micron b Microns. “o
Generator Outlet 417 Combined Feed 22323 Sap. No. 54.4 29.7 Total On 40| 419+ 16,1 80+
Reactor Inlet 410 ‘Wet Gas—Measured 2984 Hydrox. No. Catalyst Recovered 6 100 150 64.1 4080
Condenser Inlet Adjusted 3086 Bromine No. 83.1 In Ruclor‘at End of Period 150 105 11.0 20—40
Product Accumulator 395 Loss. 102 Pour °F. 200 K 7.2 10-20 i
Chemicals, % by K=COs 10.5 REACTOR d-p, Inches Hz0 250 ol 00 |
ieht®
No. Height 325 44 0.2
TEMPERATURES— Recycle/ Fresh Feed 1.07 o 0 - 12 20 <325 0.2
Oxygen 361 Inlet Velocity—ft. sec. 0.69 1 12 - 43.2| 75 CATALYST
Natural Gas 733 Fresh Feed Rate—SCFH. 10340 HEMPEL, DIST. % .API 2 43.2 = T4a4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2305 per Cu.Ft. Dense Bed 819 206 °F. 3 74.4 = 105.6 75 Aerated 130 )
Quench Accumulator 120 per Lb. Catalyst .50 400 7643 56.8 4 105.6 = 342.0] 295 Settled 132
Reactor Inlet 534 per Sq. Pt 15667 | 100950 13.6 | 36.7 Totel 548 Compacted 147
Condenser Inlet 550+ 10.1 Particle Density, gm. /cc. 4,32
Product Accumulator 60 Heat Transfer Caleculations CALCULATED FROM dp Ha Value, ml/gm. 2.92
Catalyst No.  Height® Stesm Rate ¥ 408.2 [/hr A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 149 [Ne Surface, m?/gm.
! 12,0 649 |@ 796 pals & 518°F Naphtha °F. Inventory, Lbs. 1881
2 43.2 652 = 1197 BTU/# IBP 100 Bed Depth, Ft. 19,13 |CHEMICAL ANALYSIS
| - -
3 Ta4 | 665 Water in @ 158°F = 126 mru/f '® 134 Cu, Ft. 12.63 b
<
#5  136.8| 649  |Hest Transferred/lb) stesm | 226
F7 o2l 632 © o7 mo 90% 350 °
H
8  s30.| 618 | (1072)(408,2) = 4a7s0 mrude BP 399 — —
9 K20, W+. % basis Fe
261.6 611 Ave. Bed Temperatur Rec, 97,5
B * X-Ray Analysis—
10 por.8! 606 sur v Anele
. FezoCs
11 311.0| 586 a7 s 644-518 3 126°F B * -
Fe;04
12 3420 s79 Tube Ar 30,9 rt3 R b -
& = 58y = 124 Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
o
HOUR l AVERAGE | M/HR c H o Mol % | M/Hr c H o Mm:,:'; At Wt. Balance
0 7,295 N
FRESH FEED Stooo | 0,48 | 0l04s 14,674 |VET OAS 192,45 199,06
co co
o0 57,28 | 37,04 | 36.51 | 36,943 | 10,509 [10.500 10,509/ feoe o 57.56 57,56
B H,
2ds |58.93 | 58.95 | 59,01 | 58.963 | 16,773 23.546 2ha WATER 114,46 114,45
€O, <o, TOTAL
deoo | 2,71 | 2,76 2,65| 2,700 0,768 0.768 1,536 o0 2.06 0,208 | 0.208 0,416 364,46 371,07
N N,
2o | 0,71 | 0.91] 0,80 0.807| 0,230 =dois 1,71 | 0,174 fRESH FEED 371.07
CH. CH.
1éodz | 0,37 0,34 | 1,05| 0,587 | 0,167 0,167 0.668 1604z | 92,88 | 8.410 8,410 | 33,640 WEIGHT BALANCH 98,22
C.H,
M Y. | 13,045 30068 8.43 | 0.855 1.710 | 5.130
H,0 C.He 'WET GAS FACTOR|
oo 7.170] 3.585] 9 | 432 | o.uze 3,504 1.034347
CaHio 0.13 | 0,013 0.052 | 0,130 INDICATED LOSS—S CFH
11,444 41.384 [15.630] 20 0.05 0,005 0.025 0,060 108
BALANCH 97,65 97,46 103,58 | TOTAL 11,710 | 42.464 | 15,000
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
APL® 7 HR
Lo | 87 7,78 | 6,32 | 6,743 VR PRESSURE TEMP. | S.C.EH| MW. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT wiGar. % GAL HR
He 1124 75
2o | 38,00 34,97 k—“ 99 364350 |ppggy peen Ol | yeq | 388,59 |60 [1.000 | 388.59] 51.0 57.56
CO,
o |33 74 32,56 132,960 | 70,31 | 4,50 | 20,53 [0,9677 [10781 |1,4897 | 28,446 303 | 174,75 |56 |1,0026 | 175,17| 6,445 8,031
1.60 | 60
242 | 2421 [ 2,307 Jyircas 213.42 1375.5
9.48 [10.93 | 9,745 | 79.31 | 8.60 4,02 11,000 | 208¢ |1.0885 | 7.873 0,93 6.0
400.6 18 |
3,04 3,00 |3.188 |pcvere 214,35 1381.5
1,36 | 1,32 | 1,800 | 116,14 | 4.30 | 20.60 |0.9485 [10628 |1.0883 | 27,778
09,6 | i18
4.08 | 3.85 | 3,707 |50 *
0,64 | 0,50 | 0,457 6.02 | 9.6 |-20.60 |0,9485 | 1014 |1,0883 | 2.676 |WATE L
& [196 (11842 o
2,28 | 2,07 | 2.210 |\ururarca 6110} | 364.59 |69 [0.9991 | 364.26 10.6 124448
0,43 | 0,68 | 0.447 | 28,45 | 5.87 2Lal7_0.8903 | 3846 |1.2227 | 10.147 o7 | 33.08 |62 |0.9998 | 33.05| 8,293 13,800
[ 5T
758 | 0,71 | 0,78 | 0,67 | 0,718 | (puonn 331.21 8746.7
CoHy
7i4s | 0410 | 0,07 | 0,07 | 0,080 | 27,07 | 4.88 | 21,25 |0.9887 | 2764 7.203
35.8 — T
0.19 | 0014 | 0.15 | 0.260 | o
MV 24,4811 215.7 6.18 | 0.3062 408,24/




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

mNno. BLR .
wouns 80104 .-

FRESH FEED WET GAS ‘racvcrs| OMBNED] g T e cHANGE YIELD BASIS H.+CO FED
mhr | #/me % —‘ﬁ%{% mhe | mhe | mme | m/be | #/be  [H7HCF] #/gal] gal/he [pal/MGH #/hr [vasia,
10,408 |£91.63 | 8.167 | 19.69 | 2.586 | 12,994 | S.289 b 9,708 271, D1 of
26,341 94 |38.840 | 3,080 | 8,17 10.264 |ga.mon 13,318 baa.cee - 26,77 Rasgrared ot)
0,717 | 31,56 | 30,042 | 2,586 | 113,81 | 9,513 | 10,230 | 12,099 | 1.869 | £ 8,113 400 EP 843
0.212 | 5.9¢| 2.300 | 0,198 | 5.55| o.728 | 0.940 | 0.986 00-55¢ 108
0,486 | 7.32 |13.387 | 1.388 | 18,21 476 | s.832 | s.311 | o.679 | 10.89(1.074 100
2.897 | 0.840 | 6.98] 0.017 | 0.937 | 1,186 | 0.249 | .98 0.688)
1,867 | 0,208 | 3,26 | 0,398 | 0,398 | 008 | 3 1
2
3.350 | 0,288 | 12.12 | 1,061 | 1.061 . 1.3¢0 | 0.288 | 12.18| 1.i98| 4% | 2.806| 0.277/10.91 |1.076/ % 1,748 |0.172]e8.8
0.423 | 0.036 | 1,60 | 0,134 | 0,134 | 0,170 | 0,056 | 1,590,167 % | 0.378 0,087
1,065 | 0,145 | 8.02 | 0.527 | 0.527 | 0.670 | 0.148 | 8.02 0.791] 3% | 1.604/0.188] 7.62 |0.762| ®1° 1,240 |01123
Gills 04397 | 0,054 | 1,98 | 0.126 | 0,126 | 0.160 | 0.034 | 1.980.195 4% | 0.407 0.040| 1.98 |0.105| ** | 0.407 | 0.040
o 0.557 | 0.048 | 3,37 | 0.176 | 0,176 | 0,224 | 0,048 | 3,37 0,332 54 | 0,616/ 0.081] 3.37 |0.332 ***|0.618 [0.081]ea,
Sefls 04070 | 0,008 | 0,43 | 0.022 | 0,022 | 0,028 | 0,006 | 0.43] 0,042 5% | 0.082l 0.008| 0.43 | 0.042 *® | 0.082 | 0.008
S 0,180 | 0,013 | 1,09 | 0.047 | 0.047 | 0.080 | 0,015 | 1.090.108/ 5% | 0.208 0.021| 1.00 |0.108 **|0.208 |0.021
CCs 26.60] 2,821 6.100] 0,602| 25,40 | 2,506 4.309 | 0.425
TOTAL 28,143 |369,2 8.608 | 202.26 | 31,665 | 50,808 | 46,405
H:tC0)95.,077 | 26,749 0138 scrn 3,762 12,840 | 39,569 | 16,602 | 22,987
H:/C0 57 | 9864004 [ 4,35 2,0 1,37
TSN ULATIV G TOTALS g —| FFFLUBNT | MOTOOL 1 0,395% 55,45 5.470 8.718 0.860] 55,45 | 5.470 8.78 | 0.860
Previous Total ! ! ! ' HIFT RATIO_ | TOM 0L 84.085 8.291 14.818) 1.462(80.85 | 7.975 13.027 | 1.265
Current Period (O 0.0 MG | 0.235%| 12.341.217]7.98] 1.547 0.153|12.34 | 1.217 1.567 | 0,153
New Total H00C0""" | PR 96.39) 9.508 16.365| 1,614/ 93.19 | 9.192 14.574 | 1.438)
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY NET WATER 5.504% 99,17 9.782 11.908 1,175
Contraction| €O ‘ H. ‘ H,4CO | €O H, ‘ CO+H, | Cy+/C+ | 0SS WATER 111.5100.999) 13.458) 1'5;7‘1
75,085 |98.25 | 81,28 les.04_|7a.69 | 40,04 58,06 | 62,0 ot 117,511,691
FInoTuded In resctor effluent Total 1691 % mmcE
cc/M3 = 141.3 X gol/MCF"
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH OIL | WATER INVENTORY DATA [ PARTICLE SIZE
Oxygen s Fresh Feed Joses |*AP! 55,7 | 3047 | InResctorat Startof Period . 1™ Sereen Analysis Sedimentation
Natural Gas 54 Reeycle Je00y |Neut: No. 415 | sz, | FreshCamystAdded oo L go |Mesh| Mirony % | Microns | %
Generator Outlet o2 Combined Feed oo6es |50 Mo .8 | 421 Total onao| 419+ |yg o | 80+
Reactor Inlet 418 Wet Gas—Measured | pgzy |Hydrox. No. Catalyst Recovered 21 |10 |10 lgg 0 40—80
Condenser Inlet Adjusted | 3peg | Bromine No. 5.1 In Reactor at End of Period w0 |05 | g0 20-40
Product Accumulator 399 Loss 526 |Pour °F. w [u [, | 10-20 |
Chemizals, % by K2C0n 1.5 | REACTOR dp. inches Fz0 w0 |62 | o] 00
No. Height " w4 |0
TEMPERATURES~°F. Recycle] Fresh Feed 113 o o = 12 | 28 |9 0.2
Oxygen 339 [nlet Velocity—ft[see. | g9 1 12,0 - 43,2] 74 | CATALYST
Natural Gas 727 Fresh Feed Rate—SCF.H. 10138 HEMPEL, DIST. % *APT 2 43,2 = 74.4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2330 per Cu.Ft. Dense Bed| 00 205 °F. 3 74,4 = 1054675 ARerated 120 |
Quench Accumulator per Lb. Catalyst sos| ™ ws5 | s7.8 & v05. = 342.0| 312 Settled 151
Reactor Inlet 572 per Sq. Pt 15361 400550 12,0 371 Total 563 Compacted 148
Condenser Inlet 550+ 1o.7 Particle Density, gm. /cc. s
Product Accumulator 55 |Hest Transfer Caleulhticns CALCULATED FROM dp H, Value, mi. /gm.
Catalyst No.  Height ® Stean Rate = 408,2|#/pr |4 S T-M. DIST. O Density, Lbs./Cu.Ft. 148 2 Surface, m? /gm.
! 12,0 | 645 799.4 pala & 518°F Naphtha °F. Inventory, Lbe. 1032
2 43.2 | 649 = 1197 BrU/# BP 100 Bed Depth, Ft. 19,78 |CHEMICAL ANALYSIS
3 7444 | 657 Mater in @ 156°F = 1p4 mru/d ™ 131 . Cua Ft 13,06 re
5 1368 | et0 eat Transferred/Ib.|atesn | % 221 ¢
£ aev.2| ezs T 1078 prufer | o 352 . °
48  ss0.4| e1s (1073) (408,2) = 438000 BrAhe BF 108 "
®  261.6 | 606 Ave. Bed Rec. 97,5 a0, Wit 7% basis Fe
10 s02.8 | g0z =z 839°P X-Ray Analysis—
L 86 47 = 630-518 = 121°F Fexe
12 g 575 Tube Ares 2 30.9 ft Fes0.
K2 z 70 Fe
[ s anavyses GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE | M/HR c H o Mol % | M/He c H o Mu‘ir‘:‘; At. Wt. Balance
FRESH FEED Qo | o.06 | 0m008 13.960 | YT 4 282,12 202,33
oo 36,68 | 36,96 | 37 36,993 | 10,408 | 10.408) 0.408. o o 55.45 55,45
B3 ls7.54 | 58,08 | 58.65 | 58.084 | 16,343 32 e i 111,51 111,51
oo | 268 | 205 2,67 2650 | 017 | o0.ml 1454 w0 | 2,08 |o.01 | o.201 0,408 [P 340,08 | see.te |
| 0.80 | 0.65 | 0.81 | 0.753 | o.212 b 432 |0.a28 i 369.29
2,36 | 1,67 | 0.6 1.620 | 0.456 | o0.458 1.8e. Wie | 99,08 |7.856 | 7,806 | 31,344 WEIGHT BAUNCE 94,83
MY | 13 195 %% | a1 lo.mse | 1708 | Baee
HO coze 2.e1a) 05 | ees lo a0 | WET GAS FACTOR 1120071
11.581 39.53414.356 8%: g‘gég 8’8‘3‘3 g'égg INDICATED LOSS=s CF H | 326
BALANCE| 102,70 100.04 29.98 11, 14,362
GAS FLOW RATES LIQUID PRODUCT RATES
7,82 | 8,2 | 8,187 VR PRESSURH TEMP. | S.C.EH{ M. W. | M/HR | HOUR GAGE | GAL °f | FACTOR | GAL.AT: 3}‘&',._ 4 Gﬁr R
417.8 | 69
| 35,64 | 35,12 | 35,540 FEED OIL | 4133» | 220,56 |50 [1.0049 |221.65 | 63,7 |1409.8 65.45
29,58 3248 | 30,042 | 79,31 4,39 | | 0,9915 10863 1,4861)20,134 0wy | 15,49 (55 [1.0025 | 15,63 6,361 98.8 | 8,718
2.68 | 242 | 2,300 |oircas 160 ) 88 208,10 1311.0
13.84 | 9,82 (13,187 | 79,3 8,26 u::gg_%ﬁmﬁs__my 1.1098| 7,748 S.14 20
2.83 | 3.07 | 2.897 |ascvei 209,84 1331.0
19 | 1.42 | 1.267 [136.0¢ | 4,31 | 20,85 | 0.9636 10939 | 1.1098|28,862
9.8 | 112
3,26 | 3,80 | 3,360 |pyerp
0.0 | 0,48 | 0488 | 5.08 | 9.6 | 20.85 | 0,953 1062 | 1.1008| 2.803 WATE!
188 | 1.92 | 1.863 | NATURALGAS 215" | 392.98 |88 [0.9908 [302.68 | 10.7 111,81
J&LMML_&L_%P_%%&__ML_LMLM 61109 364, 69 10,9991 [364.86 | 8,867 1s
= | 0455 | 0463 | 04887 | oxvomy ) 594" | 307,85 |68 10,9998 |
0,07 | 0,07| 0,07| 0,070 | 87,07 | 4,88 | 21,88 | 0,0005 | 2610 6,885 03" s |80 [0.9976 | 13,28
0425 | 0015 | 0,18 | 04180 | ooy %58 2,93 ge78.1
M. ¥. | e3.5038| 215.7 6.18 | 0.3082 je0s .24,
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THE TEXAS COMPANY — MONTEBELLO LABORATORY mnvo, B1 2
N YIELD CALCULATIONS Houns _ 1042188
coupINED] YIELD BASIS H,+CO FED
FRESH FEED W:T :fﬂ recvas| “OpRN 0| BFFLUENT| NET CHANGE
b
% /e #/or % | #he  [F7MCF] #/ual] gal/hr [gai/MCH ¥/hr Unsata.
| 0 36,733 | 10.087 [881,70| 7.085 | 0,678 | 2686 1 ot
| B3 [se.470] 26,000 | 38.87] 36,800 2,837 | 26..
e | 0,780 | 31,60/ 51,603 | 2,670 | s1.818 ) 611
Yoo | 0,767 0,810 | 5.88| 2,080 0,100 88
. | 1400| 0,383 | e.¢]19,860 0,098 | 16,01| 3,845 9,87 0,991 . 160
G 2,970 | 0,241 | 6,76 0,052 .74 0 69.3 |
Gl 1,330,307 | 3.22| 0,438 28 o
C+Ce 19,84 2,009
G 5,800/ 0,309 | 13,00| 1.192| 3,108 1.601] 0,309 | 13,04 1,316 432 | 3,008 0,304{ 11,70 628 | 1,872 0,190 | 89,7
G, 0.437 | 0,036 | 1.69| 0.137| 0.137 0.173| 0.038 0.16) 42 | 0,378 0.03
G 2.127 | 0,173 9.7 ] 0.667| 0,667 0,880 0,173 0,983 %% | 1,942 0.196 9.22 0,953 | ®1°| 1,512 |0.183 | 2.2
[Fe3U9 | OO e¥ ]
Gille 0,460 | 0,037 2,15| 0,144 0,144 0.181] 0,037 | 2,180,218 %88 | 0.442 0,048 2.15 0.218 | “% | 0,442 0,045
Sille 0.710 | 0,068 | 4,07 o.223 23 0.281] 0.058 | 4,07 0.412 %48 | 0,747 0.076 4.07 0.412 | 39| 0,747 0.076 | 89.1
o) 0,087 | 0,007 051 0,027 0,027 0,034| 0,007 0,83 0 oaﬁ 5% | 0,097 0.010 0.510.052 | %% | 0,097 [0.010
e 0.170 | 0,014 1.18] 0,053 o 05_% 0.067 | 0,014 | 1.1d 0.1 ] 5% | 9.2 22 1,180,110 | %% | 0,213 jo.0e2
GG i 32,21 3.2 6,826 0,691 £8.83 2,918 4,883 0,494
TOTAL 27,380 | 357.68 8139 | 198,17/ 31,566 | 50,746 45
He+CO| 879
++CO| 96,203 | 26,066 SCFH. 3,409 15,140 | 39,206 16,549 | 22,657 .
He/C0 .59 5.96 2,20 1,39
CUMULATIVE TOTALS % RECOVERED OIL
L CUMULATIVE TOTALS EFFLUENT 0.3760x_52.74 5,339 8.273 0,837 52,74 |5.330 8,273 0,837
Previous Total SHIFT RATIO | T0A 0L 84,95 8.600 15,098 1,52¢ 81.57 |8.257 13,166 [1.332 -
WATER SOLUBLE
Current Period 0009 g9, 408 0.2214 11.74 1.18 1.489 0.150 11.75 |1.189 1.462 [0.150
(H-0vco 118 rom uauo
New Total (H:0)(CO} Prooucs ¢+ 96,74 9.78! 16,580 1.678 93.32 9.446 14.638 [1.482
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | N WATER 5.27: 95 9.61 11.407 1.15
lemc(ion| o Ha | HatCO | cO 1‘ Ha | CO+H, | CoviG+ | 6Ross wak 106,7810. 12,889 1,30!
| 'HYOROCARSON
70.27 | 94.31 |82.28 |86.92 |77.35 | 48.89 |57.79 | 82.97 Tt + 116.5811
#Included in Reactor Effluent Total o3 = 1691 © = MCF
€c/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 439 Fresh Feed 10377 °API 53.3 10.8 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 437 Recycle 1888 | Neut No. a7 38,6 | Fresh Catalrst Added gp o g4 |Mesh| Microng % | Mierons K
Generator Outlet 424 Combined Feed 22265 Sap. No. 47,8 40,3 Total On 40| 419+ 15.7 80+
Reactor Inlet 419 ‘Wet Gas—Measured 2767 Hydrox. No. Catalyst Recovered 32 100 150 £5.8 40—80
Condenser Inlet Adjusted 3084 Bromine No. 04,5 In Reactor at End of Period 150 105 10.4 20—40
Product Accumulator 401 Loss. 317 Pour °F. 200 4 6.9 10-20
Chemicals, % by K»COs 12,5 | REACTOR dp, Inches Hz0 250 22| 0
No. Height * 32 |4 2.0
TEMPERATURES—°F. Recycle/ Fresh Feed 104 ° 0 - 12 29 |3B 1.0
Oxygen 17 Tnlet Velocity—£t. sec. 0.68 1 12,0 = 43 75 CATALYST i
Natural Gas 21 Fresh Feed Rate—S CF.H. 9879 HEMPEL, DIST. %, .API 2 43.2 = T4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2525 per Cu.Ft. Dense Bed 704 205 °F. s 74.4 = 105. 74 Aerated 149 N
Quench Accumulator per Lb. Catalyst 4.86 400 73.0 58.0 4 105.6 = 342 340 Settled 150
Reactor Inlet 620 per Sq. Ft 14968 | 40050 10.3 371 - Tote1 s02 Compacted 166
Condenser Inlet 550+ 16.7 Particle Density, gm./ce. s
Product Accumulator 56 Heat Ca’ CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height ® Stosm Rate s 420.8 ¥/hr A.S.T. M. DIST. ON Density, Lbs./Cu.Ft. 149 [Ne Surface mt/gm.
! 12,0 648 @790 pata & 517°F Naphtha °F. foventory, Lbs. 2032
H N ‘HEMICAL ANALYSIS
2 43.2| 649 . 1197 su/¥ 18P 2 Bed Depth, Ft. 20,66 |°
Fe
3 74.4| 654  |Water in @ 163°F = 101 pey/g * 127 Cu. PE 13.64
c
£5  136.8] 641 |Hest Tramsferred/iv.|stesa | ** 217
H o
F7 _ 109.2| epr 1076 BFU 9% 345
fe EP H
230.4 617 (1076)(420,8) = 452781 B, 398
9 K20, W+, % basis Fe
261,6] 613  |Ave, Bed Rec. 97,8
10 202.8| 60s = e39°p . X-Ray Analysis—
n R FexoCs
311 590 dT = 639-517 = 122°p|
12 o FeaO.
342 58] Tube Ares ® 31.4 f|
X =z —y 3 [119.5 Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
T
HOUR | AVERAGE | M/HR c H o Mol ¢ | M/Hr c H o M,.,:,:; At. Wt Balance
6781
FRESH FEED Qoo | 0,42 |ototn 15,648 | VET O 177,85 198,22
co
37,14 | 36785 10,087 | 10.087 20.087 oo o 52,74 52.74
Hz ‘WATER
| 58,88 | 68,470 |16.009 32.018 ) 106,75 106,75
co,
sho | 2,67 | 2.60 | 2.82 | 2,630 | 0.720 | 0.720 1.44d <P | 2.04 0.202 0.408 |™" 337.32 357,71
o | 0078 | 0.68 | 0.89 | 0.767 | 0,210 wos | 2,12 st 357,71
CH, H,
weote | 1,06 | 1.97 | 0.27 | 1.400 | 0,383 | 0,385 | 1. ot | 89,86 8.190 |32.760 WEIGHT BALANCE 94,30
M.¥. |15 o846 8,35 1,650 | 4.950
H,0 ‘WET GAS FACTOR|
inlois 6,316 | 3.1 4,05 1.200 | 3,200 1a11466
0.12 0,048 | 0,120 INDICATED LOSS—$ C FH
11.180 | 59,866 | 14.85! 0.04 020 | 0,048 317
BALANCE 98,87 97,05 104.31 11,510 [41,078 | 24,080
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® HR
Zoono | 8.6 7.5 | 7.34 | 7.08% VR | PRESSUR] TEMP. | S.CEH| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. na{ #/GAL # cil. HR
H, 418.6 7z - I
x 34,23 |34.54 | 34,880 |rmeq reep O | 7ezn | 384.23 |58 (1,000 |384.81 . 53.3 52,742
76 |31.00 |33.ex |31.808 | 79,31 | 4. 9,02 58 0377 | 1.4886 (27,380 404" | 220,55 (50 [1,0049 |221.63 | 6.375 8.273 |
N .
sfow | 3,95 1.65 | 2.84 | 2.080 |yircas 0120} 45,50 |62 |0,9990 | 45,45
CH,
vshe 3,7 .96 | 9,11 |12.280 | 79,81 | 7.9 4,02 11,0039 | 2767 | 1,0003| 7 0'3" | 13.28 |54 [1.0030 | 13.38
G, H, 4E1. 113 106,11
sior: 12,94 | 2,84 | 3,33 | 2.970 |prevars 23,48 +92.0
C, H,
oée | 2,81 | 1.87 | 1.46 | 1,318 |1 4234 0,9526 | 10842 | 1,0903 28,607 198.56
C,H, i21.8 13
<icfe 13,48 | 3,69 | 4,23 | 5,800 |preep
CH,
ot 10,36 | 0,41 | 0.5¢ | 0437 | 8,08 | 9.6 90,9526 | 1046 | WATE]
C:H, 37.4 190 | 11888 808 2288
c‘;‘ £.00 | .19 | 219 | 2,327 |natURALGAS 718 | 408,06 |78 [0.9987 |40B.58 | 10.8 108,75 _
52 10,40 | 0,49 | 040 | 0.480 | 28,43 | 5,88 ‘: 0.8944 | 3748 | 1.88¢3| 9,884 5'9% | 307.85 |62 |0.9998 |307.79 | 12.889
[ 59.0 70
R Qu77 | 0,66 | 04710 | oxygen : 4'2% | 224,98 (62 0,9998 |BR¢.68
CeH,
i 10,00 | 0,00 | 0,08 | 0.087 | 27,07 | 4.80 | 21,30 lo.990: 2570 8,78 1o 13,28 168 10,9998 | 13.87
0.18 017 0,18 0,170 TE, * 309,34
MY g 218.7 6.35_ | o0,3082 no,g)g
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no._B1 @
YIELD CALCULATIONS wouns _188e182
FRESH FEED WET GAS recvcre| COMBINED) grmuent| NET CHANGE YIELD BASIS H,+CO FED
% | e | % e g whe | mie | mbe | mhe | b [B7HOF] Bl 7HGH 7t o Uniats.
$7,113 | 10,873 | | 8.525 | 0,695 19,47 | 2.502 | 18,776 | 3.107 I 9,678 | 268,82 D1 of
58,304 | 16,138 | 32,53 | 36,980 | 3.087 6422 [ 11,117 | 27,255 | 14.204 =15.051 | 26,5
3,890 0,911 40,09 | 34,063 2.842 | 126,08 | 10,237  11.148 | 13,079 1.951 | 84.94 8,49 400 EP! 668
0.770| 0.213 | 5.97)26.47 | 0.p21!| 6.19| 0.796| 1.000| 1,017 " 1
0.583 0,145 2,33 8.083 0.673 10.80 2.424 2.569 3.007 | 0,528 8.47 0.84 50 100
2.857 0.237 6465 0.853 0,853 1.080 0.237 6,688 0.6 69.5
1.247 | 0,304 | 3,33] 0.376| 0,376 | 0.47e| o.l04| 3.3 0.3
18,24 1.823
2.997 | 0,260 | 10.62| 0.901| 0,901 1.161| 0,250 1.051 432 | 2,436 0,243 9.47 0.946 | ®% | 1,516 0,161 | 8n.8
0.387 | 0,032 | 1.41| 0.116| 0.116 0.148| 0.032 | _1.410.141 % | 0,333 0,033 | | e B
1.467 | 0,122 | 6.84| 0.441| 0,441} 0.563| 0.122 | 6.84 0.688 %% | 1,368 0,137 6,50 0.649 | *'°| 1,085 0,106 | 81.8
0.327 | 0.027| 1.57| 0.098| 0.098 | 0.125] 0,027 1.57 0,157 *% | 0,323 0,032 1,67 0.157 | *% | 0,328 o.0s2 | |
Gis 0.473 | 0.039 | _2.74| 0.142| 0.142  0.181| 0.039 | 2.74 0.274 5% | 0,508 0,050 2,74 0.274 | %% | 0,503 0,060 | 87,1
Selte 0.070 | 0.006 | 0.43| 0,021 | 0,021 0,027 0,006 | 0,43 0.043 5% | 0,082 0,008 0.43 10,043 | *% | 0,082 lo.008
g‘.ﬂ': 0.130 0,011 0,83 0,038 0,039 0,080 0,011 0.93 0,093 ad 0,164 0,017 0.95 0,093 S84 0.168 017
GG 24,44 2,44 5 0.521) 21.64 [2.162 3.656 0,365
TOTAL 27.679 | 368,63 8,347 | 202,02 | 30,061 | 57,740 | 44,458
H:+CO| 95,417 | 26,411 000 SCFH 3,782 13.619 | 40,030 | _ | 22,629 | _ .
H:/C0 " 157 | ossoes 4,44 3 1.36
FTCobel b e e T T |l EFFLUENT | MOW0 0L 0.4023% 56.43 5.657 8.799 0.879] 56.43 5,637 8.799 0.879
Previous Total SHIFT RATIQ_| 10t ot 80.87 8.079| 14.011 1.400| 78.07 17.799 455 11,244
Current Period 4 (€02 10.14 v::?ﬁ?&sf 0.240% 12,74 98 74 1,278 1,595 0.159
New Total (H:0)(CO) PRODUCTS 93.61 9,352 9.072 14.050 [1.404
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —% | SELECTIVITY | KT WATER 5,408 974 9.,734| 11 .7Od 1,16
Contractior ’ o i Ha | Hz+CO co i Ha 5 CO+H, Ca+/C+ 6ROSS WATER 110.1811.007| 13 '2#»1.52
H HYDROCARBON.
69.84 | 93 80.87 |85.68 56,53 | 83,68 TOTAL—C, - 111,861,175
#Ineluded in Reactor Effluent Total 9/M3 = 1691 ¥ = MCF
cc/M3 = 141.3 X gal/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 44 Fresh Feed 10490 °APT 52,2 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 459 Recycle 1135 | Neut. No. 4.0 41,1 | Fresh Catalyst Added g0 § 96 |Mesh| Microny 7% | Microns o
Generator Outlet 423 Combined Feed 21883 |52 No. 53.1 431 Total Ond0| 419+ oy g 80+
Reactor Inlet s18 Wet Gas—Measured 2821 Hydrox. No. Catalyst Recovered 26.50) 100 150 6745 40—80
Condenser Inlet Adjusted 3163 Bromine No., 95.0 In Reactor at End of Period 150 105 9.5 20—40
Product Accumulator 399 Loss. 342 Pour °F. . 200 4 5,9 10—-20
Chemicals, % by K2C0 12.0 REACTOR d-p, Inches Hz0 250 |62 1.0 0—-20
No. Height " 32 | 4 1.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.09 o o - 12 29 <325 1.0
Oxygen 202 Inlet Velocity—ft. [sec. 0.67 1 12 - 43.2| 76 CATALYST
Natural Gas 71 Fresh Feed Rate—S C.EH. 10010 HEMPEL, DIST. %, *APL 2 43,2 = 74,4 73 Bulk Density, Lbs./Cu.Ft.
Generator 2258 per Cu.Ft. Dense Bed 728 205 °F. 3 74,4 - 105.6] T4 Aerated 141 .
Quench Accurmulator per Lb, Catalyst se9| @ 76.0 56.8 4 105.6 - 342.0| 345 Settled 142
Reactor Inlet 611 per Sq. Ft 15167 00550 12.6 36.4 Totel | 597 Compacted 161
Condenser Inlet 550+ 11.4 Particle Density, gm. /ce. 4.4
Product Accumulator 59 Heat Transfer Calculations CALCULATED FROM dp Hs Value, ml./gm. 75 |
Catalyst No.  Height ® Stesm Rate & 425.2| ¢/ &S T-M. DIST. 0 Density, Lbs./Cu.Ft. 149 2 Surface, m?/gm.
! 12,0 650 @ 800 psia & 518°F =!1197 mau/gerhthe °F. [nventory, Lbs. 2049
2 43,2 652 Mater in @ 159°F = 127 pru/fl 5P 100 Bed Depth. Ft. 20,83 |CHEMICAL ANALYSIS
3 74.8 657 eat_Transferred/lb.| stesm 10w 134 Cu. Pt 13,75 Fe
£s 136.8 644 & 1070 BTU 0% 224 ¢
£ 199.2] 631 |(1070)(425,2) = 4459k mru/ie 353 °
£8 230.4] 619 |ave. Bed EP 06 "
9 261.6 617 ¥ ez'p Rec, 98,0 K0 W 7% basie Fe
10 292,8]  Gos _ |dT © 642518 m 124°F s
1 S1.0. 5oz Tube grew = 1.8 12 l:"c’
12 342,00  s81 | K = (Q24)(31.4) ° |114.2 il
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR IAVERAGE | M/HR c H o Mol % | M/He c H o Mmﬁ,:; At. We. Balance
FRESH FEED Soes | 0,61 |o08 14,898 %7 180.18 202,08
| 0o |57.26 | 57,08 | 37,0 | 57.113 | 10.275 | 10.273 10.273 Luo ot 56,43 56,43 B
| H5. |ss.65 | 56.13 | 58.13 | 58.304 |16.138 32.276 e bl 110,18 110,18
%0 | 2,51 | 3.68| 3.68| 5.200 | 0.011| 0,011 12| 50 | 3,08 lo.106 | 0,106 0.302 [T 346,78 | 368,63 |
Yoo | 0,68 | 0.83| 0.83 | 0.770 | 0,215 Moo 1204 |o.224 FRESH FEED 368.63
@ | 0,05 | 0.32| 0,32 | 0.523 | 0,345| 0.145 | 0.580 W lss.s0 | 8.357 | 8.357 | 33.428 WEIGHT BALANCE) 94,07
M.V 13,3183 S8 | o0y lo.70e 1,584 | 4,752
e 7460 | 3,730 | % | 5,86 | 0,386 | 1.168 | 3,088 WET GAS FACTOR 1.112124
CaH, | 0.07 [ 0.007 | 0,088 | 0.070 INDICATED LOSS—s CF H
11,529 | 40,316 15.826 | **° | 0,05 0.006 0,030 | 0,060 342
BALANCE 99,79 97,39 103.84 | O™ 11,365 | 41,308 | 16,284
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
o 9,16 7.18 | 8,63 | 8,323 &1 PRESSURH TEMP. | S.C.EH| M.W. M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL. AT&q #f"(‘s’.‘\‘l., % Ge(;nH fﬂ
) 36,64 | 36,88 | 36,980 |prec prcp e ™ O |4ep3n | ps4.30i52 [1.0030 | 2 52,2 56,43
B3.64 | 36,15 [ 32,37 | 34,068 | 79,31 4.37 20,79 | 0.9877 | 10400 |1.474 | 27.879 0110§"| 45.5062 10,9990 45,45 | 6,413 8,799
2,80 | 3,04 | 2,70 | 2,647 |yprcas R 209,92 1546.2
7.46 7.37 | 9.36 | 8.083 | 79,31 8,08 4,02 11,0000 | 2821 {1,004 7444 1.26 *8.0 -
2.78 | 2.87| 2.86| 2.837 |\ c: 1.0 | 1s 21117 164,20 . .
1.25 | 1.23| 1,28| 1.247 116,14 | 4,13 | 20,87 |0,9510 | 10326 |1.084 | £7.243
3.01 | 2.97| 3.01) 2.947 |00 e
0.3¢ | 0.40| 0.2 0.367| 5,02 | 9.8 | 20,87 |0.9510 | 1068 |1.094 | g.g1s | ATE
170 | 1,27 1042 | 1,467 | yururascal 438:0 | dee - J1se 50.081 708 | 406.05]76 |0.9982 | 406.52| 10.7 110,18
0.3¢ | 0,26 | 0.38| 0,327 | 28,45 | 5,72 | 21,30 | 0.8910 1.229 | 10,008 4'2% | ge¢.08/62 |0.9908 | 204,08| 8,287 133208
iff:-f 0.49 0.46 | 047 | 0,478 | (yocny s ™ 210 151.93/60 /1,000 151,03
i | 0,07 | 0.07] 0,07 0.0% | 27,07 | 4.9 .37 | 0.9868 | 2808 7,395 lows | 1s.8lee lo,0908 | 13.88
0.1 | 0.00 | 0,18 0,130 oo 36.0 319,09
M ¥ | 2e.2088] 216,7 6,35 | 0,310¢ 425
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mowwo BLR
YIELD CALCULATIONS wouns %
FRESH FEED ' WET GAS Recycis| OMBNED) grmuENT| NET CHANGE YIELD BASIS H,+CO FED
At Y.
% mhr | #/me % | AW %—, mir | mme | mme | mme | e ) U ea.
%o [27.800 | 10,400 292,08 | 8,398 |0.738 | 20,50 | 2,488 | 12,888 | 3,160 | 9,785 2,48 D1 of
B 16,416 | 33,00 | 37,568 | 3,300 | 6,66 | 10,953 | 27,369 | 14,263 »13,116 | 26.44
9%, | 3,088 | 0,850 | 37,41 | 32,663 | 2,861 |126.01| 9,494 | 20,344 | 22,385 | 2,011 | 68,50 | 8,088 400 0.842 ‘
Mo | 2,085 | 0,297 | 2,800 |0,205 | 5.42] 0,641 | 0,938 | 0,834 0.150 !
B | oum0 6 | 1.5¢| 8.970 |o.788 | 12.64| 2,615 2,711 s.408| o.692 |11.10]1.000 5508 0.042
[ 2,680 | 0,255 | 7.10| 0.840 | 0.840 | 1,083 | 0.283 | 7.30|0.697 68.7]
G 1.510 0,26 | 3.6 0,382 | 0.382 | 0.497) 0,115 | 3.460.340 |
C+Ca 21,66 | 2,12 ‘
9!‘.57‘- 3.083 | 0,871 11.40 0,899 0.899 1.170 0.271 [11.40 | 1.219) 432 | 2,639 0.260/10.28 007 625 1.642 161 (88,5
G, 0,410 [0,086 | 1,59 | 0,120 | 0.120 | 0,186 | 0,086 | 1.59 0,156 % | 0,378 0,037 -
S 2,563 10,137 | 7.69| 0.456 | 0.456 | 0,593 | 0.137 | 7,690,758 %% | 1,638 0.151 7.30 .77 | *'°| 1,108 0,128 [ep.0],
s 0,343 | 0,030 1.74 | 0.100| 0,100 | 0.130| 0.030 | 1.74]0.17] % | o, 0.038) 1,74 0am | “® | 0,358 0,035 ‘
Gills 0.540 |0.087 | 3.30| 0,157 0.157 | 0.204| 0.047| 3.30|0.324 3% | 0,606 0.088] 3.30 l0.324 | 5| 0.608 |0.059 | 84ud ||
H,2
el 0,200 0,009 | 0.65| 0,020 | 0,029 0.038] O 0.65]0 52 | 0,124 0,012 0.85 0,084 | %) 0,104 0,012
oy 0147 0,013 2,00 0.045| 0,083 0.086] 0.013| 1.09]0.307 3% | 0.397 0,019 1.00 baa07 | ¥ | 0,397 lo.029
Ca-Ce 27,46 | 2,69 5,837 0,573 £4.34 12,390 4,125 10,405 |
TOTAL 28,119 | 373,54 8.785 | 209.13 | 20,166 | 67,275 | 44.077 !
ot ool 101688
95.580 | 26,876 SCEH. 4,052 15,381 | 40,267 | 17,413 | 22,844 ;
e/ 2.57 | 9g7e 4,51 2 1,35
CUMULATIVE TOTALS J’ RECOVERED OHL
LTCOMCH Cinlysc B Cy*. gl | ga/MCF |/ EFFLUENT 0.3792¢ 5218 8,308 0,815
Previous Total _| SHIFT RATIO | O O 80,64 431 1,220
Carrent Period " G ‘
1000 10,d W95 0,200/ 11,10 1,407 0,138
New Total ; (Hz0)(C0) Pobuas ¢+ 91.74 13,838 [1.358
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION -, | SELECTIVITY | NT WATER 5,548+ 99.96
Contraction| co Hap H24CO <o | H, | CO-+H, Cy+ /G + GROSS WATER 11.06
HYDROCARBON
68,76 93,00 | 79,90 |85 48 | 47,92 (56,76 |80,90 TOTM—C, + 13.40 N1
#Included in Reactor Effluent Total 9/M3 = 1691 X 2/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS . CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 441 Fresh Feed 10657 °API 52.5 10.8 In Reactor at Start of Period Screen Analysie Sedimentation
Natural Gas 438 Recycle 11050 Neut. No. 40.7 38,1 Fresh Catalyst Added 50 ® 76 Mesh | Micron k3 Microns % i
Generator Outlet 423 Combined Feed e1707 | Sep. No. 50.6 40,1 Total Ondoj 419+ | ., o 80+ i‘
Reactor Inlet e Wet Gas—Measured | oo |Hydrox. No. Catalyst Recovered 30 | [180 |y o] 00 ‘
Condenser Inlet Adjusted | oo |Bromine No. N In Reactor at End of Period w0 |16 [0 ] 20-40
Product Accamulator 399 Loss 444 |Four °F- 200 |74 9.7l 10-20 ;
Chemicals, by Kz C0s 20,5 | FEACTOR d-p, Inches HyO »0_|e 2.8 %
vy
No. Height 2 | ¢ 2.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0¢ 0 0 - 3180 ge |5 1.4
Oxyen s Tnlet Velocity—ft.[seé. 0.69 L 18 - aa.8, 7e | CATALYST
Natural Gas 788 Fresh Feed Rate—SCFH. 10186 HEMPEL, DIST. % .API 2 43,2 = 71“T 73 Bulk Density, Lbs./Cu.Ft.
Generstor 2330 per OuFt. DenseBed| g4 | 26 °F. 3 744 - 1056 74 Aerated 148
Quench Accumulator per Lb. Catalyst 4.95 400 78.8 a7.4 4 05,8 = 342.0| 350 Settled 150
Resctor Inlet 588 per _Sq. Pt 15438 400-650 16,0 36.4 Total 602 Compacted 183
Condenser Inlet 560+ e Particle Denaity, gm. /cc. s
Product Accumulator as Hoat T, catoutast CALCULATED FROM dp NH, Value, ml./gm. 0.08
L]
Catalyst No. Height Steam Rate s  422.6 d#/hn A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 149 [Ns Surface, m? /gm,
! 12,0/ 648 798.6 pata & 518" Naphtha °F. Inventory, Lba. 2086
2 .2 649 3 1197 BRU/F P o8 Bed Depth, Ft. 21,07 |CHEMICAL ANALYSIS
s 74,4 652 Water in @ 160°F = 189 mm/d 1™ 128 cu. P 13.87 Fe
£s 138 840 at Tranaferred/Ih.| ateam | % 220 ¢
'L 109.8 _ega T 1068 BYU %% 1 o
I
LA 20,4 620 |(1068)(422.6) 5 451337 pen/He C¥ 408
) W, i
0 261.8] 618 ve. Bed w 839°d Reo, 97,8 a0, W 7 basia Fo
10 292.8 609 _ a7 w 639-518 % 121°® ataindiniielt
C
B 3.0 ses Tube Area T 31,5 £t FeacCo
» 342,0| 879 Ks 118.4 FesOu
Fe
| GAS ANALYsES GENERATOR BALANCE WEIGHT BALANCE
z
HOUR |“oo [AVERAGE | M/HR c Mol % M/;%§ c H o chﬁr:; At. Wt. Balancg
7
FRESH FEED 0,45 | 0084, 24,738 |VET GAS 181.26 20913
| 37,07 | 37,800 |10,460 | o ssa8 | s3ae
| 58,80 | 56,380 {16,418 WATER 113,08 111,08
| 3.6 3.08 | o0.851| o.851 2.88 [0.288 | o.e88 0,480 |TOTA aes,80 | s7sar
1.088 | 0,897 2,48 | 0.848 et 73037
'WEIGHT BALANCE|
210 | 0,340 | 0,098 | 0.096 | 0.384 welr 81,49 |8.0¢8 | 8.048 | 38,108 98,04
LAMBERLO S5 | o3 |o.ess | 2,608 | a.o08
) H =
i 6970 | 3,488 | S 480 o.as3 | 1.8 | 3.704 AT GAS P 2.283787 |
CaH,, . 0,080 . | INDICATED LOSS—SCFH
11,407 | 40,186 [15.647] 545 | 0,06 o;ooe o; 6 | 0,078 & 444
ToTAL 1.48¢ 142006 128
GAS FLOW RATES LIQUID PRODUCT RATES
* HR
VR PRESSURH  TEMP. S CRH| MW M/HR HOI ‘GAGE GAL. °F FACTOR | GAL AT« */AG’AL # G‘AL HR
6.8 | 78 oL
| 372868 |ragsu reep st | | 1,000 | 268,81 | 58,8 |
| 58,185 | 33,96 | 32,863 | 79.81 4.45 m: % _n&m j0887 [1.476 [2B.110 4930 | 11,0039 | 258,37 |
.
182800 lyer gas 1 | 2.0039 |
8.970 | 79.31 8,83 99" 21 7,64 Qv 1]
#.&ﬁ.ﬂ..ﬂ__hlﬂ___'_l 3" | 18 | 0,988) |
2,880 | oovas 98,14
1,310 (116,34 | 3.98 0,0460 | 9989 2 4.8 0
KT mRiS *
5.088 |poen .8
0.410| 8.02 | 9,7 | 20,89 0,9480 1,008 | 2,800 [WATER
ST | rTi08s ] B
863 | NATURALGA: (VL | 0.9988 | 10,8 11.08 |
.33 | 2043 | B4 | g1ar | 0,8083 | 3743 12834 | 9,876 200 [18) 1.000 | 181,93 8.9 15.410
| 0.48 | 0,840 | oyyay geod” | | 0,9098 |
| 0:100 37,07 | 4,88 | £1.34 lo.0008 | a7ms 7,588 | |owie | 0,099 |
[ U2 ) st
“¥ oz eod sy | eto |osus o |
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YIELD CALCULATIONS Houns _176=200
FRESH FEED WET GAS Recycre| COMBINED) pemupnT| NET CHANGE YiELD BASIS H,+CO FED
% /b . % A WDl | b | e | mme | mbe | g [HINOF] Bael sehe TraboR i TE/ACR el e | Uneots,
9,930] 10,417 (201,78 | 8,670 | 0,730 | 20,70 | 2,557 | 12,784/ 3,076 |- 9.678!271.08] D1 of
54,906/ 14,531 | 33,028 | 2,815 | 5.67 | 8.901 | 23,232/11.714 |-11.518| 23.22 1 }
4. 2,171 | 51.54 | 39,154 | 3,534 | 146,75 |10,648 | 11,71913,882 | 2,163| 95.1900.146 00 P 58
| adoe | 0,660 0,172 | 4.88 | 2,603 & 0,213 5,97 | 0,676 0,847 0,888 00. wo| |
0,037/ 0,010 | 0.16 | 6,570 | 0.560 | 8,98 | 1,773 | 1.781| 2.331 | 0.550 8.82]0.040 50 086
2,855 | 0.243 | 6.82 | 0.769 | 0.769| 1,012 | 0.243| e.82(0.727 na
1,187 | 0,009 | 2,98 | 0,312 | 0,312 0,411 | 0,099 2,980,318
G+Ce 18,62 1,905
p 2,917 | 0,248 | 10,44 | 0,786 | 0,786 1,034 | 0,248/ 10,441,113 2.417,0,268| 9,40 | 1,002 628 | 3,504/ 0,160|91.2
B 0,280 | 0,024 | 1.06 | 0,075 | 0.075, 0,099 | 0.024 1.06/0.113 | 0.250/0.027) | |
[ 1,660 | 0.141 | 7.91 | 0.447 | 0.447 0.588 | 0.141] 7.9 0.843] 5% | 1.582]0.160| 7.51 |0.800 60| 3 231]0,131|81,7
Sl 0.373 | 0,032 | 1.86 | 0,201 | 0.102; 0,133 | 0.032 1.86/0.198| *85 | 0,383 0.041| 1.86 |0.198 *% | 0,383 0.041
[ 0.587 | 0,050 | 3.51 | 0.158 | 0.158! 0,208 | 0.080| 3.51/0.574] %45 | 0.644|0.069| 3.51 |0.374 **3| 0,644 0,069|84.2
Gl 0.110 | 0,009 | 0.85 | 0,030 | 0.030, 0.039 | 0.009 0,650.069| %% | 0,124/ 0.013| 0.65 |0.089| ®%| 0,124 0.013
0.163 | 0,014 | 1.18 | 0,044 | 0,044 0,058 | 0,014 1,180,126/ 334 | 0,213 0,023| 1,18 | 0,126, | 0,213 o,
26,61 2,836 5.615/0,59824.,11 | 2,569 4.099/0,437| |
26,101 377,19 8,519 | 224.46 | 26,954 |
94.816 24,748 SCFH 3,562 11.238 | -21.196
1.38 106587 3,81 1,19 ]
e T A — i T K EFFLUENT | MQW® oL | o,3687¢ £1.71] 5.512 7.989/ 0,852/51,71 | 5 smf‘ 7.989 0.852]
Previous Total SHIFT RATIO | TO o 78.32) 8.348) 13,602, 1.450/75.82 | 8,081, 12,088 1.289
Current Period Vomos | o.211s n.j 1.192 1.402] 0.149]11.16 | 1.102] 02| 0.149)
1 (H2)(C02) 10,6l
New Total H01CO) | R, 89,50 9,540 15.ooJ 1.599|87,00 | 9,273 13.490| 1.438|
FRESH FEED CONVERS ON — % TOTAL FEED CONVERSION ~¢7 | SELECTIVITY | HET WATER 4.987%| 89.84] 9.576 10 .783’ 1.150]
Comumon‘ o H ‘ H.4CO co 1 H, CO+H, Cy+ /G + GROSS WATER 101,020,767, 12.190| 1.29:77
; T ; ATORGCAIOR
67.36 | 92.91 | 80,37 | 85,65 | 75,88 |49,58 | 58,90 | B2,78 | Wm—t+ 208,203,524
#Included in Reactor Effluent Totsl /M3 = 1691 % = MCF
€c/M3 = 141.3 X gol/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATESS.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen s Fresh Feed ongs, | AP 50.5 10.7 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 439 Recycle 10228 | Neut: No. 45,0 43.1 Fresh Catalyst Added g o g | Mesh| Micron % |  Microns K
Generator Outlet 416 Combined Feed 20113 Sap. No. 57.3 44.0 Total On 40| 419+ 13.2 80+
Reactor Inlet 412 ‘Wet Gas—Measured 2733 Hydrox. No. Catalyst Recovered 34 100 150 63,4 40—80
Condenser Inlet Adjusted 3230 Bromine No. 86,0 In Reactor at End of Period 150 105 12.0 2040
Product Accumulator 392 Loss 497 |Pour °F 200 |74 7.6 10-20
Chemicals, % by K2COs 1.5 REACTOR d-p, Inches Ha0) 250 62, 1.6 0—20
] No. Height " 325 |4 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed .08 ° o - 12 20 <32%5 0.6
Oxygen 325 Inlet Velocity—1t. sec. 0.63 1 12 - 4s.2| 95 | CATALYST
Natural Gas 770 Fresh Feed Rate—S CE.H. 9382 HEMPEL. DIST. % 2 43,2 - 7444 mn Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | o o 205 °F. 3 74.4 = 105.6] 74 Aerated 122 |
Quench Accumulator per Lb. Catalyst 4,49 400 77.0 4 105,68 - 342.0| 360 Settled 124 |
Reactor Inlet 627 per_Sq. Pt 14218 400550 15,3 Total 800 Compacted 136
Condenser Inlet 550+ 7.7 Particle Density, gm./ce. 4.4
Produet Accumulator 64 Hest Transfer Ca CALCULATED FROM dp Ha Value, ml./gm. 5.39 |
Catalyst No.  Height ® Steam Rate = 417.2 W/hr A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 146 2 Surface, m? /gm. |
! 12,0 646 |@ 796 pals x 518°F Naphtha °F. Inventory, Lbe. 2090
2 43,2] 648 < 1107 BTU/F 18P %0 Bed Depth, Ft. 21,60 |CHEMICAL ANALYSIS ;
s 74.4| 655 A RER Y SR TS 131 Qu._®8 14,31 Fe
£5 136.8] 640 ¢ 107 B 0% 205 ¢
7 jesie| 626 | (1071)(417.2) s 446621 BTU/fe O 253 °
i8 230.4] 618 |Ave. Bed EP 401 "
9 a1, 617 hidd Res, 97,5 o0 Wi 7% basis Fe
10 202.8] 607 |ar = 639-518 = 121°F il il
u a11.0] 579 |Tube Ares x 31.9 rt? FoxeC
2 spol s x: ity s (s Fes0-
Fe
i GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOWR | 1400 |2200 |0600 |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmf:dr At. Wt. Balance
FRESH FEED Qoo | o708 looms 16,520 | VT OAS 189.94 224,46
oo | 30,44 42,18 |38 39,910 (10,417 | 10,417 10,417 o it 51.711 51,71
M. | 66.56 |51.02 (57.24 54.906 114,331 28,662 . i 101,02 101,02
5o | 4,34 | 525 | 3.87 | 4487 | 1am | 1am 2.548 b | 220 lo2aw | 0,217 Q434 |0 342,67 377,19
Noe | o.62 0,60 | 0,76 | 0,660 | 0,172 o 2.95 0,291 Sisbasliniad 377.19
% | 0,08 | 0,05 | 0,02 | 0,087 | 0,010 | 0.010! 0,040 %% | a1,08 |8,005 | 8,005 | 32,020 WEIGHT BAANCH 9085
MY 14,4503 %% | 8,3 0,805 | 1.605 | 4.818
e 10,88 | 5,000l ¥ | 458 loare | 1.a26 | s.7ms WET GAS FACTOR 1,181742
11.5908/30.085 | 17,8510 % | 0105 101095 | oose | oiom INDICATED 1osSSC PR 497
BALANCE| 102,84 95,55 105,35 | TOTA 11.278 | 40,898/16.944
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 8.96 | 8.69 8.38 | 8.670 a1 PRESSURE TEMP. | S.C.E.H| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT& */ASXL # G".‘\f' Hir
B | 33,74 |52.60 |32.73 |33.023 ERESH FEED 4120 | 78 OIL lgv13n | 366,77 |62 |0,0990 |366,40 | 50,5 51.71
b 88,45 |30,8¢ (39,11 |39,134 | 79,31 4.34 | 20,686 0.9831 | 9895 1.41537/26.101 133" | 176,91 |52 |1.0039 1177.60 | 6,473 7,989
Mo | 248 | 2,60 | 2.48 | 2.503 S R 188,80
8489 | 6,56 | 6.48 | 6.570 | 79,31 8,21 | 0,9962 | 2733 Q.04822| 7,209 2.94 19,0
2.79 | 2,08 | 2,70 | 2,885 | cve; 452 183 191,74 :
1016 | 1.16 | 1.16 [¥1,167 | 136,16 4,10 | 20,731 0,9444 | 9242 1.04822 24.379
2.91 | 2,61 | 3.28 | 2,017 [0 sz 1
2%, | o9 | 0.20 | 0,35 | 0.200 | 5,02 | 0.5 | 20,730,064 | ome | 2,575 |WATE
2140 | 156 | 1.9¢ | 1.660 439.0 | 196 16218 26,954
- NATURAL GA! 716" 397.52 (72 | 0.9987 [396.80 10.7 101,08
[ 0420 | 0,39 | 0.44 | 0,373 AL._E'LT%.‘L 8 743 11,2137 | 9,873 iprsgn | 1e1.98 |64 |0.9998 (121,95 | 8,287 | 18.)
0,62 | 0484 | 0,70 | 0.887 | 0o * or | 30,98 |64 |0.9996 | 30,97
0.08 | 0413 | 0,12 | 0.110 | 27,07 544 21.39 | 0.9840 3100 8.178 Jdovan | 13.p0 |64 [0.9996 2
0,17 | 0,17 | 0,15 | 0,163 | ... ‘ 202.57
MV 26,5477 218,7 6.17 | 0,5136 417,88/t




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no.__B1_T
YIELD CALCULATIONS woums _200-224
TRESH FEED WET GAS rEcycLs| COMBINED e el \em cHANGE YIELD BABIS Hi+CO FED
% whe | e % [ AW | e | wie | me | wie | e [HMCF] Buall galie ycH B Unaats,
Lo |38.843 | 20,848 | 207,07 7,800 0,657 | 18,40 g.w__:.g.w__z._u&-_zmmﬂ i of
7. | 18,176 | 50,59 | 36,083 | 3.008 | 6,05 | 10,303 | 26,476 | 13,305 12,173 |- 24,
3.600 | 0,987 | 42.12| 34,647 | 2.885 | 126,97 | 9,901 | 10.868 | 12,766 | 1,928 | 84,88 8, 400 0,674
0.700| 0,186 | 6.81)| 2.377| 0,198 5.66| 0,679 0,865 0,877 m-gJo o.08,
0,087 | 0.085 | 0.37| 7,717 | o.e45 | 10.32| 2.205| 2.228| 2.868| O.620 18508 0.006
Qi 2.900 | 0.,261| 6.78| 0,829 | 0,829 | 1,070 | 0,241 _
Gl 2,363 | 3.40] 0,387 0,500 | 0,113
C+Ce
S 433 | 0,286 | 12,03] 0,981| 0,081 1.267| 0,206 2,786 0,289 10,83 1,123 | % | 1,753 [0.180 | 68,0 |
G 0.467 | 0,050 | 1.72| 0.138| 0.1385| 0,172 0.039 | 0,408 0,042 [
S 1.860 | 0.165| 8.70| 0,632 | 0,632 | 0,687 0,165 1,740 0,181 8,27 0,868 | 10| 1,356 0,141 | 824
E 0,397 | 0.033| 1,92 0.113| 0.113 0.,146| 0,033 | 1. | 0.595 0,041 1,820,199 | *% | 0,395 |0,041
G 0.653 | 0.054 | 3.79| 0,187 | 0.187  0.241] 0.054 0.89 3.79 10,393 | %4 | 0,605 0.072 |
Gl 0,090 | 0,007 | 0,51 0.026| 0,026 o© 0,007 0,097 0,010 0,510,055 | %® | 0,007 l0,010
i) 0,163 | 0,014 1,28! 0,047 0,047 0.061) 0.004| 1.40 5% | 0,213 0,022 1,180,322 | %% | 0,215 0,002
CaCa 3,007 6,331 2,748 4.489 (0,466
TOTAL 26,589 | 365,36 8.327 | 207,29 | 28,578 | 55,167 | 42,611
H:+CO| o5 613 | 25.423 SCEH. 3.659 12,558 | 37,981 l=21.766
H/CO | 1,48 1037585 4.569 2,04 1.260
o iy AL e T i EFFLUENT | MOWBOL_| 0,3974¢ 54,34 5.638 8.429 0,878 54.34 |5.638 8,429 0,875
Previous Total SHIFT RATIQ_| Ot oL 84.19 8,738 14.76d 1.532{ 80,84 8,386 12,918 [1.341
Corrent Poriol (H2)(C02) 43, :::E:‘“E:ﬁl 0.2254 11,94 1,240 1 5j o usj 11,95 {1,240 1,503 0,156
New Total (H,0)(CO) o ¢+ 96.14 9,975 16,263 1.688 92.79 [9.626 14.421 1,497
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~%, | SELECTIVITY |  MET WATRR 5,004 91,78 9,52 11,021 1,14
Contnaction| €O ! Ha } H.+CO | cO 1 H. } Co+H, | GG+ | ooss 103.7810.763 | 12.524 1.299
8.70 |o5.59 | 80,23 |es.ee |76.71 lerr |5 lee,ns fire 16 ,j,
#Included in Resctor Effluent Total 9/M3 = 1691 X #/MCF
cc/M3 = 141.3 X gal/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 438 Fresh Feed 10080 °AP1 51.4 10.8 In Reactor at Start of Period . Screen Analysis Sedimentation
Natural Gas 435 Recycle 10834 Neut No. 5.3 10,1 Fresh Catalyst Added g & 79 |Mesh| Micrond % | Microns K
Generator Outlet 415 Combined Feed 20914 Sap. No. 52.0 43,7 Total On 40| 419+ 9.9 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2884 Hydrox. No. Catalyst Recovered 21 100 150 6346 40—80
Condenser Inlet Adjusted 3157 Bromine No. 95.4 In Reactor at End of Period 150 105 13.3 20—40
Product Accumulstor 390 Loss o273 Pour °F. 200 4 7.8 10-20
. Chemicals, % by K2COs 12.0 REACTOR d-p, Inches Hz0 250 |62 2.0| O
No. Height™ 325 | 44 1.8
TEMPERATURES— Recycle/Fresh Feed 1.075 o o - 12 2o |5 1.6
Oxygen 301 Tnlet Velocity—ftfsee. | ¢ g4 1 12.0 - 43.2| 76 | CATALYST
Natural Gas 752 Fresh Feed Rate—S.CF.H. o638 HEMPEL, DIST. % .API P 43,2 - 74.4 2 Bulk Dens’ty, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 659 205 °F. 3 74.4 = 105.6 e Aerated 145
Quench Accumulator per L. Catalyst £.45 0 77,0 56.6 4 105.6 - 342.0| 380 Settled 146
Reactor Inlet 635 per sq. Pt 14603 | 1050 12.0 | 36,8 Total 631 Compacted 161
Condenser Inlet 550+ 11.0 Particle Density, gm./cc. 4.3
Product Accimulator 67 Heat Caloulhtions CALCULATED FROM dp Ha Value, ml./gm. 6.86
Catalyst No.  Height Stesm Rate ©  419.4 §/nr A. S.T. M. DIST. ! Density, Lbs./Cu.Ft. 148 2 Surface, m? /gm.
L 12.0| 648 __|@ 796 paia & 518°F Naphtha °F. Inventory, Lbs. 2166
2 5.2 851 = 1197 BI/# BP o6 Bed Depth, Ft. 2.1y |CHEMICAL ANALYSIS
8 74.4| 672 |Water in @ 160°F = 127 BTU/f % 131 Cu. Pt 4,65 Fe
45  1ss.a| 641 |Reat Transferred/v.|steam | %% 221 ¢
7 1ee2| ees " omosm %% 346 °
£8  p30.l 619 [(1070)(419.4) = ssnzka nrope B¥ 398 "
®  s61.6| 619 |ave, Bed | Ka0. Wt 7% basie Fe
10 pop.8 608 = 639°F X-Ray Analysis—
b 312.0| 688 |dT = 639-5618 = 121°F) FexeCs
12 342,0] 582 |Tubo Ares = 52.2 £t? FesO«
ke R = 1145 Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |14oo 2200 |oaoa |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmﬁr: At Wt Balance
FRESH FEED Qoo | 0,41 | Godoe 16,204 | V5T 94 189,37 207,29
9,0,,,0 40,57 S7.39 | 37,87 | 38.543 |10.248 | 10.248 0.248 ‘CE"“’ oi 54.34 54,34
M. lsaze |se.e8 |58.33 | 67.070 [15.174 30,548 o Mk 103.73 103.78
0o | 440 | 320 | 3.20| 3,600 | 0.987 | 0.087 1014 1.0 | 092 | 0aee 0.38¢ [T 347,44 365.36
_N_:_._q._'m 0,60 | 0,69 | 0.700 | 0.188 1.63 0,161 b 365436
i | 0,00 | 0.08| 0.11] 0.087 | 0.028 | o0.023 | 0.002 8s.77 | e.287 | 8.287 |33,148 WEIGHT BALANCE 95.10
MV |13,7409 7.98 | 0.789 | 1.578 | 4.734
g 9.930 | 4.970 4.1 | 0.407 | 1.221 | 3.e56 haildiiita 1.094629
11.228 | 40,379 17,132 Gk g’éi 8‘8(1!5 g.g;g g.gfg INDICATED 10s5 7S CFH 278 -
BALANCE 98,06 97,76 102.78| "™ 11,546 141,306 | 16.668
‘GAS FLOW RATES LIQUID PRODUCT RATES
8.28 | 7.58 | 7.890 VR PRESSURE TEMP. | S.CEH| MW, | M/HR | HOUN GAGE | GAL °F | FACTOR | GAL. ATé&( gfgﬂb 4 c,:','\f{ R
| 36052 | 34,66 | 36,063 |procy: e e OIL | gegm_| 401,69 |83 [0.9985 | 401.00
| 34,36 | 33,76 | 34,647 | 79,31 4.30 | 20,635 0,9668 | 10080 |1,4515 | 26,589 6111" | 366,77 |62 10.9990 | 366.40| 50,8 -
2.60 | 2.07| 2.877 | . o0 1) 618 34.09| 6.473| pea.EE
7.38 | 8,76 | 7,117 | 79,81 | 8,30 7a:02610,0986 | gase |1.0mee | 7.607 3134 | 176,91 |60 |1,0000 | 176,91| 5l
2275 | 3423 | 2,000 |;ievers oz 3.28 |74 [0,9930 | 13,19] 6,441
1038 | 1.48 | 1,353 | 115,14 | 4,08 | 20.683/0,9452 | 9851 |1,0784 | 265,932 54,34
G | 5,00 | s.20| 3.92 | 5.3 4181 1122 3.88 £6.00
e | 392 | 3.423 |ppp 202,29 104,07 | 8,429
;“;': 0.39 O.44 0,87 0,467 5.08 9,48 ’gg.gas gD:iBB x;gg: 1.0784 g: 57y WATE] 83" 331.85 (69 10,9991 331485 10.8
e 1.80 | 1,78 | 2.47 | 1.860 |ysmuraLca . Q17" | 30.98 |64 |0.900 | 30.97] 8.99R
__-Cﬁliln.__ 0.29 | 0.40| 0,80 | 0,307 | 28,43 | 5.6 JGhzon0.008 | 70 L1.pese | 9.e9e 300,58 | 2489.40 [103.73
o133 | 0081 | 0.8 | 0,87 | 0,683 | oco
0.08| 0,31 | 0,090 | 27,07 | 8.30 2187 3 LK
0,26 | 017 0,163 | o ° 3
MV |24.0040 235.7 | 6,87 |o0.310 420, 4/hr
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mnwo LK
YIELD CALCULATIONS wouns _2BA=EB0
TRESH FEED T WET aas ecraae|COMBNED] o e T ver cHANGE YIELD BASIS Hy+CO FED
% whe | e % i T e | e | whe | mie | e Untite
10,045 | 862,57 8.300| 0.641| 17,96 | 2,284 | 12,269 2,965 |- 9,404 R63.42 tion of
| 18,488 £0.08 | 31.008 2,393 4.8 B8.309 20,731 10,704 |=12.000 | 24.86
4290| 1.086| 47,71 30,706 | 3.062 134,61 [10.640 | 11,784 13.708| 1.970 |e7.10] 0.301 600 ER l0.625
0.800| 0.207| 5.80] 2.585 0.199| 5.58 |0.693 | © 0.803 400-8: lo.108
0.470| 082 | 1.968] 6.465| 0.499 | 8.00 [1.732 1.854 2.231| 0.377| 6.04| 0.5 B0 0,208
W75 | 0,221| 5.92 | 0,733 | 0,738 o.e44| 0.211 | s.92lo0 a8.4
1.265| 0,098 2,95 | 0,330 | 0,338 0.437! 0,098 | 2.96! 0,31
C+Ca 14,91 1
b 3,570 | 0,276]11.61 | 0.987 | 0,867 1,233 | 0,276 | 11.61| 1.262 432 | 2,688 0,289 10.45 1,127 | 528 | 1,672 0,180 | 88.4
Gl 0.470| 0,036| 1,50 |0.126 | 0,126 0.162| 0,036 1.,69| 0,172 4% | 0,378 0,049 L
i) 2,260 | 0,175 9,82 | 0,606 0,608 0,781 0,176 9,821,089 %0 | 3,964 0, 9,38 1,008 | ®| 1,530 0,165 | 82.2 |
[ 0,490 | 0.038| 2,21 | 0,181 0,151 0,169 0,038 | 2,21 o.zfjj-? 0,456 0,049 2,21 0,258 | “% | 0,486 0,040
Salte 0.840 | 0.065| 4,86 | 0,225 0,285 0,290 | 0,065 | 4.56] 0,492 5% | 0,837 0,000 4,56 0,492 | %* | 0,837 0,000 | 88.0
wHz H
Sl 0,15| 0.,009| 0,65 | 0,081 | 0,080 0,009 | 0,65] 0,070 % | 0,124 0,08 0.65 0,070 | %% | 0,224 0,015
ol 0,198 | 0,016 1.26 | 0,082 0. | 0,015 1.26] 0,138 5% | 0,227 0,024 1.26 0,136 | % | 0,227 0,024
CCo 31,70 3.41 €,67) 0,719 28,46 [3.069 4,846 (0,621
TOTAL | 365,92 7.718 211,73 [26,798 | 52,678 40,196
9275
HitC0) 54,540 | £4.467 SCRH. 3,034 10,533 | 35,000 13,569 -21.438| | .
He/c0 1.44 | 107816 3,73 1485 1.28
CUMULATIVE TOTALS ' RECOVERED O 3503 50.40 o .
- Fi-ACOMCH_Cualys ¥ Cy¥, gl | g/MCE | g/ EFFLUENT Q 5.4 7.738 0 50,40 /5,434 7,736 (0,834
Previous Total SHIFT RATIO | "0 ot 82.10| 8.88! 14.408 1 sg 78.86 |8.503 12.561 [1.347
. WATER SOLUBLE
Current Period 1 1100 50,4205 0.2200 12,15 1 1,501 0.16._12.13 |1.3508 1.501 j0.162
. TOTAL LIQUID
New Total L (H0)(CO) novus ¢+ 94.23 10,169 15.907 1,718 90,99 |9.811 14,082 (1,509
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION ~9. | SELECTIVITY | WNET WATER 5,088% 91,66| 9,882 11,008 1,187
Contraction| €O | Ha l :+CO | €O [ H. | CO+H, | Ga+/G+ | ooss wa 108,79 |11.19¢ 2,507 1,34
T HYOROUARSON T
leg.sy | ww—c 09,14 111,768
#Included in Reactor Effluent Total 9/M3 = 1691 ~ = /MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 446 Fresh Feed 9811 ° APl 50,7 10,7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas a2 Recycle 10160 |Neut: No. . 2.0 Fresh Catalyst Added 50 z| 78 Mesh| Micrond % Microns %
Generator Outlet a8 Combined Feed 10070 |Sw0. No. 86,3 4. Total Ondo| 419+ |, o] 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2669 Hydrox. No. Catalyst Recovered N 9 100 150 57.4 40—80
Condenser Inlet Adjusted o926 Bromine No. 80.7 In Reactor at End of Period 150 105 17.7 20—40
Product Accumulator 390 Loss. 257 Pour °F. 200 4 9.4 10~-20
Chemicals, % by K=COs 12.0 REACTOR d-p, Inches Ha0) 20 |62 4] 00
N Height * E
0. eig! 325 “ 1.8
TEMPERATURES—°F. Recycle Fresh Feed 1.085 oo - 18 29 |® 0,08
Oxygen 404 Inlet Velocity—ft. [sec. 0.61 1 12 - 43.2] 78 CATALYST
Natural Gas Py Fresh Feed Rate—S.C.FH. 9278 HEMPEL, DIST. %, 'API 2 43,2 = 74,4 4 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | .o 205 °F. 5 76.4 - 105.8] 75 Aerated 153
Quench Accumulator per Lb. Gatalyat 420 74,6 | 56,4 4 105,6 - 342,0| 390 Settled 154
Reactor Inlet 642 per Sq. Pt.  [14053 40880 | 1.0 | 36.6 Total 43 Compacted 160
Condenser Inlet 550+ 12.4 Particle Density, gm./cc. 4,44
Product Accumulator 69 Hest for Ca CALCULATED FROM dp NH, Value, ml./gm. 17.67#
- .
Catalyst No. Height Steam Rate = 395,82 #/hr A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 149 2 Surface, m? /gm.
- Fa—
! 645 |@ 797 pate & 518°F Nephths °F. Inventory, Lbe. 2207 Catalyat H, before
3 JHEMICAL ANALYSIS jsampling.
2 647 1197 BYU/# IBP o7 Bed Depth, Ft. 22,46 ° pling.
3 B 10% Fe
652 Water in @ 158 F = 6 BT, 134 Cu. Pt 14.81
4s 637 | Heat forred /1N, stesm| 5% 221 ¢
£ a25 = 1071 B1U 0% s )
L 620 | (1071)(395.2) = 423360 BTU/hr EP 398 H
K20, W+, % basi:
9 620 | Ave. Bed % 638°F Rec. 97,5 20 Wt % basis Fe
X-| Analysie
10 610 _ | 4T = 635-518 = 117" Ray Analysie—
FeaoC
1 567 | Tube Ares s 32,4 rt it
12 577 K= % £ | 119 Fes0.
Fe
[ cas AnaLyses GENERATOR BALANCE WEIGHT BALANCE
#/he
HOUR | 1000|1400 AVERAGE | M/HR < H o Mol % | M/Hr c H ° Messured At, W, Balance
o 8,470 WET GAS
FRESH FEED sdeo | 0,21 10,021 16,982 193,12 211,78
O oIL
o | 38,00 | 38,98 38,815 10,045 | 10,045 0,045 | #eo 50440 —50.40
H; 'WATER
P2, | 56,40 56,08 56,725 |14.482 26,844 e 103,79 103479
€O, ‘TOTAL
7 4,20 | 4,18 4,190 | 1,084 | 1,084 2,188 | b0 2,34 0,232 | 0,832 0.464 847,31 | 365.88 |
3 N, FRESH FEED
Moo | 0.4 | o0.76 0.800 | 0,207 woe | 1,00 |0,009 365.92
CH, CH, 'WEIGHT BALANCE|
wolz | 0,88 | 0,08 0,470 | 0,282 | 0,122 | 0,48 1acdn «2¢ 8,267 | 8,267 |33,068 94,91
G.H,
M¥. 14,1300 o | go8 l0.829 | 1.688 | 4.014
B ‘GAS FACTOR
) 11,209 | 5,008 | ST : ver 1,006364 |
CeHio 0,11 011 INDICATED LOSS—SCFH 287
11.881 88420 04 0,004
GAS FLOW RATES LIQUID PRODUCT RATES
API® % HR
8, VR PRESSURH TEMP. | S.C.RH| M.W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. AT&d 4/GAL. % GAL HR
0.8 |87 BJ
314008 | prgen rezp OIL | ¢11% 65,20 |72 [0.9941 | 263,72 | 6.466 | 1705.2
29.706 | 79,31 | ¢.30 | 20,62 |0,0760 | 9811 |1.4300 ] ei Ty 9 1,000 |176.91 51,4 |1130.8) |
1.3 [
. S.441| 565.7
24805 lyer Gas .85 8- x
6,465 | 79,31 | 8,26 |o,0015 | sseo 11,0078 7.040 2.8 | 80,40
KOt
24788 |ppeverr | 7,735 |
1.268 | 118,34 | 4,00 ‘::,:o om,uoc 9208 |1,0873 | 24,884
3.570 | goen *
0,470 | 5,08 | 9.5 | 90,69 Lt 90,6
1.8 | 109 | 10189 26,798
2,860 | vATURALGA 413" | 331,88 |69 [0,099] | 55 | 10,8 | 8748.9
04490 | Su43 | z.88 i ro.gpes | o7en 1833 | e.eml 3 8,208 | 444.7
o
04840 | oyycen 1'224*| 108,80 |80 |0.9976 | 108,64 10,7
0,118 u.w__m:__%’;..::__e.un__nu 8,4 1oy | 14,38 |74 |0,9985 | 14.36| 8.287
o
0a296 | crpan 28 7316 (203,79
Mu}_up.v 8,0 10, 41,74 11763 | 18,807

45
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LU 5 W A—

YIELD CALCULATIONS wouns _Q3RemAS
TRESH FEED WET GAS necve| OMINEY penyent] weT cHANGE Y.ELD BASIS Hi+CO FED
% whr | e % A eBlMeE | b | whe | mhe | mae | g/we  [H7HOR] wal/hr [gal/MCH /b Q | Unaat,
36,6880 | 10.084 | 260,75 2,620 0,887 24,00 2.794 | 12,818 S.681 9,187 | 258, 7 Di
59,155 | 16,165 32,59 | 39,007 3.468 6.99 | 11.318 | 27,483 | 14,786 12,607 | 25 of
5,330 0.810 40.05 | 31,778 £.806 124,35 9.221 10,131  12.047 1.916 84,30 8.4 400 EP| 585
0,690 | 0,189 5.30 D345 04200 5.86 0,681 0.870 0,800 1400. 0,110
0,145 | 0,040 | 0.64] 7.420| o.660 10.89| e.183| 2.103| 2.813| o.e20 | 9.98 1.008 50e 095
2.480 0.222 6.23 0,723 0,723 0,045 0,200 6,88 0,62 86.2
1,270 | 0,13 | 3.40| 0,360 | 0,369 | o.e2| 013| 3.4d0
18 1.9
S 2,990 | 0,266 | 11.19| 0.868 | 0,868 | 1.134 | 0.266 | 11,19 1.127 432 | 2,500 0.26110.07 N.024 | %5 | 1,611 0.162 |86.8
Colle, 0.485 | 0.061| 1.81| 0,132| 0,132 0,173| 0.041 1._1\&1@ 424 | 0,427 0,043]
Glls 1,525 | 0,136 | 7,88 | 0,443 | 0,443 | 0,879 | 0.136 | 7.65 0,768 5% | 3,606 0,154 7.25 0.730 | #1° | 1,189 0,120 | 79.8.
0,585 | 0.086| 1.98] 0,132| 012! 0,146 0,05¢ | 1,9d 0,190 “% | 0,407 0,041 1.98 0,190 | “% | 0.407 b.0s1 }
Glle 0,520 | 0,046 3.16| 0,48| 0,248 0,193] 0,045 | 3,14 0,318 548 | 0,580 0,088 3.16 0. 543 | 0,580 0,088 | 87,9
b 0,070 | 0,006 0.43| 0,020 0,020 0,026 | 0,006 0.4 0 L o.oaﬁ_q&oe 0,43 0,043 | 5% | 0,082 0,008
0.25| 0,011 0,93 0,036 0,036 0.047| 0.011| o0.940 854 | 9,268 0,017 0.95 lo.094 | ¥ | 0,168 0.017
27.19 2,732 5.7 0,582 23,82 308 4,037 4068
27,328 | 359,33 8.894 | 208,56 | 20,018 | 56,346 | 43.389
96,835 | 26,180 sCrH. 4,328 14,112 | 40,301 l-21,864 ;
1.81 100715 4,047 2.14 1.385
él&lg;ﬂézg% A T EFFLUENT | MOWOOL | 0,353« 50.87 5.1256.48 | 7 0.720] 50.87 [5.123 7.846 0,790 ‘
Previous Total SHIFT RATIO | TOAL O 78,04 7,8565.72 | 13,626 1.372| 74.69 (7,521 11.883 1.196 ;
Current Period 4 11000 0.0 '::Et:mffﬁ‘ 0.217¢ 11,69 1.1588.835 1.38d 0,136] 11.50 1,158 1.380 0,139 l
New Total (Hz0)(C0) novucrs ¢+ 89.50 9.014| 15,008 1,511 86,19 8.679 13.263 1,335 | | |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATRK 4.907s 88,47 8,01 28] 10,616 1.069] ‘
Ccnm(rion‘ co H: f H.+CO | o | Hp ! CO+H, | G*/G+ | o wm 99,9310,062| 11,998 1. 1
67.45 | 91.45 |78 152 | 46,20 |s4.25 |ee.0s | foweca | | 0,98
#Included in Reactor Effluent Total g/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG. RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 421 Fresh Feed 10360 °API 50,6 10,4 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 439 Recycle 11001 Neut. No. 40,7 39,5 Fresh Catalyst Added o . Mesh | Microng % Microns %
Generator Outlet 412 ‘Combined Feed 21361 Sap. No. 51.5 40.1 Total Ondo| 419+ |4y o 80+
Reactor Inlet 100 Wet Gas—Measured | po0 | Hydrox. No. Catalyst Recovered 76 [ |80 |gp | 4080
Condenser Inlet Adjusted 3572 Bromine No. 80,1 In Reactor at End of Period 150 105 11.6 20—40
Product Accumulator 356 Loss. 403 Pour °F. 200 K1 8,1 10—20
Chemicals, % by K20 11,5 | REACTOR dp, Inches H: O = |8 | g0 %
No. Height * 325 4 1.7
TEMPERATURES—°F. R&G)’d@/ Fresh Feed 1.06 0 o - 12 26 <325 2.2
Oxygen 241 Inlet Velocity—ft.fsec. 0.67 1 120 = 4s.2| sz | CATALYST
Natural Gas 24 Fresh Feed Rate—SCEH. 9029 HEMPEL, DIST. %| .API 2 45,0 = 4.4 72 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed| g0 26 °F. s 76 - lon.al 75 Aerated 150
Quench Accumulator per Lb. Catalyst e.88 400 78,0 s6.8 4 105.6 - s42.0| 388 Settled 152
Reactor Inlet s er_Sq. % 15044 | 1050 14,0 37.9 Total 503 Compacted 164
Condenser Inlet 560+ 12.0 Particle Density, gm./cc. 4.8
Product Accumulator 63 Heat Transfer Celculations CALCULATED FROM dp NH; Value, ml./gm. 8.45
Catalyst No.  Height * tean Rate = 381.8 #fur A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. | yqo  |Na Surface, me /gm.
! 12.0| 638 @ 820 psia & 522°F Naphtha °F. Inventory, Lbe. 035
2 an2| ess £ 1196 BTU/F 18P o6 Bed Depth, Ft. op.qg |CHEMICAL ANALYSIS
3 74.4| 675  Mater tn @ 150°F = 1i8 m[,q 1% 136 Cu. Pt. 14,64 Fe
£5  136.8] eas ont od /1b] steam, 227 °
F7__ 199.2] es0 % 1078 B 0% 344 °
£8  e30.4| e2s  l(10vm)(381.8) = 384774 pemple °P 398 !
—__’__ﬂ 621 lave. Bed = 639°H K20, W+, % basis Fe
| 0 el en ar = 630-522 & 117" ey Aelyei—
11 sn.0| ses o Ares s 32.2 rt? ForeCo
®  sie.0] ses .4 . = 021 Fes04
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |m°° 0800 |AVERAGE M/HR c H o Mol % M/He c H o Hﬁlﬁl/':; At. Wt. Balance
FRESH FEED 3d.000 0,46 z:g‘s: 14,866 |VET GAS 163,65 208,55
Doo |38.08 | 38,30 6,680 | 10,026 | 10,024 20,024 | o0 ot 50,87 50,87
Moo |ov.sa | s0.97 59,155 | 16,165 32,330 kit 99,91 99,91
%0 | 3,85 | z.81 3.330 | 0,910 0.910 1.820 2.20 [0.210 | 0.220 0,420 |TOTAL - 334,43 359,33
Moe | 0.0 | 0,60 0.690 | 0,189 1,74 |o0.168 b 369,38
e | 0,08 | 0,3 0,148 | 0,040 0,040 0,360 62,07 |7.026 | 7.e26 |31.504 WEIGHT BALANCEl 93,07
:‘-: 13,1487 8,41 | 0,802 1,604 | 4.812 Ty
18.0is. 7.082 | 3,541 3:92 .0:469 1:407 5:752 e onorn 1.136583 |
10,974 | 39,572 15,38 0.06 |0,008 | 0.030 | 0.072 403
BALANCH 96,61 98,76 100,66 1 | 40,070 | 15,286
GAS FLOW RATES LIQUID PRODUCT RATES
9,72 9,630 VR | PRESUR§ TEMP. | SCERH| MW | M/HR | HOUN GAGE | GAL °F | FACTOR | GAL AT& 3;’5:; # AR
|2s.28 59,007 | oee 400.3 | 66 oiL
09 |30.47 31778 | 7951 | 4,30 | 20.89 |0:9945 10360 |1.4836 127588 |og00i 610" |316.76 |60 1.0000 | s16.76 :::;n 2062.1
2,28 244 2,345 WET GAS 2300/ 50" | 266,38 |64 [0,9980 | 6,466 | 1719.,0
Te13 | 7.71 7,420 8,26 8,086 | 4.00 | 1.0078 | 2969 |1.11114 7.832 52,91 43,1
2,80 | 2.48 2,490 | cevee 412.9 |18 2,01 130 | 50,87
| 1,28 | 1.86 1,270 | 116,14 3,95 | 20,68 | 0,9510 | 9939 |1.1111486.817 54.98 3561 | 7.846 |
s.84 | 3.4 2,990 |500n 48,9 s
| 0,47 | 0,44 0488 | 502 | 9,68 | 20.68|0,0520] 1082 |1.11124 2,800 [WATE
148 | 2.0 N 419.3 |98 | 11001 89,018 N lovavs | 108,07 | 3rsos | 049
o4 | 0us 0.5 62 670 20,85 538 m 4.8 : lo,0004 | 330,60 | ‘8867 | o40.7 | onusn_|
::..;1,. | 0c49 | 0,63 04810 | ovveay . 497 699.4 | 11,996 |
;;;-: 00y | 0,07 | g7,07 | 4,070 508 ]
] R o
| 0,00 | 0,38 — 0,398 |
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THE TEXAS COMPANY — MONTEBELLO LABORATORY aun No._BL M
YIELD CALCULATIONS wouns _242-266
FRESH FEED WET GAS RECYCLE| | COMBINED! EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED B
EEED
. % At WE Bala — FOLYMER 7
% m/he #/he g T/E Y] mbe | mne m/hr | m/he | #/he  [H/MCF| #/gal] gal/hr Jgal/MCR B/hr | #/MCF | E/ral| gal/hr [zal/MCF|Unsats.
[ 37,687 | 10,308 | 289,28 9.610 0.819 /22,04 | 2,885 | 13,391 3.8R2 |- 0,500 268,34 Distribution of
H5. |se,685] 16,078 | 32.40/38,635 | 3,283 | 6,62 |11,470 | 7,588 | 14,762 12,790 | 25,67 Re
Db | 2070 0,616 0,790 | 2,623 115,45 | 9,175 | 9,987 11,796 | 1,809 | 79,63 | 7,9! 400 ! 0.633| |
0,683 | 0,160 | 4.48| 2,620 | 0,223 6,25 | 0,781 | 0,941 1.00¢ 400-580 o.1e| |
i | 0,07 0,029 | 0,47] 7,883 | 0,671 10,76 |o.349 | 2.378| 3.020] o.642 | 30.20| 1,008 550 0.088|
9:.?-‘1 2.7R7 0,232 6.51 0.812 0.812 1,044 0,832 6,611 0, 65.6
(3 1.427 | 0,22 3,67 | 0,425 | 0.426( 0.547] 0,122 | 3.67] 0,367
20,47
3.47 | o,268)11.28 | 0,938 | 0,938 1.206 | 11.28 432 | 2,611 10,261 | 10,16 11,014 |, 5% | 1,624 0,162 | 87,7
0.443 | 0.038| 1.68 [0.152 | 0.132! 0.170 | 1,68 ¢ 424 0,596 0,040 | !
1.657 | 0.130| 7.80 |0.488 | 0.488 . o0.627| 0.139 | 7.80| 8% | 1,560 0,166 | 7,410,740 &' 1,216 |0.121 | 80.5
0,397 | 0.034| 1.98 |0.118 | 0.118 0.152| 0,034 1.98] 0.198 %8 | 0,407 /0,041 | 1.98 0.198 4% | 0.4070.041
0,687 | 0.048| 3.37 | 0,160 | 0.169 0.217| 0.048 | 3.37] ¢ 545 | 0,618 (0.062 | 3.37/0.337 ; 5| 0.618(0.062 | 86,7
0.087 | 0,007, 0,51 | 0,026 | 0,026, 0,033] 0,007 0,61] 825 | 0,007 /0,020 | 0,510,081 | %% | 0,007 0,020
0,230 | 0,012 0,93 | 0,039 | 0,089 0,050 0.011| 0.93 5% | 0,16810,017 | 0,930,003 %% | 0,168l0.007
27,855 | 5,857 0,585 | 24,35 12,433 4.129 (0,418
27.404 | 362.45 8.518(109.75 |29.792 | 57.196 | 44.289
96,340 | 26,401 CFH. 4.102 16,342 | 40,743 18.444 |-22.200 |
1,556 | 999100 4,01 2,09 | 1.35 e
CUMULATIVE TOTALS V' RECOVERED OIL o o . . o o . i ' o -
AT OIS e T EFFLUENT 0.3824#53.63|5.358 8.340/0,833 | 53.63 5,368 8.340/0.833
Previous Total SHIFT RATIO | TN 01 81.18/8.111 14,197 |1.418 | 77.98]7.701 | 12.469|1.246
WATER SOLUBLE T
Current Period ) (C0nlg AL 0.2354 12,461,245 1.562/0.168 | 12.461.245 | 1.562/0.158
:)(CO:)g g2 H
New Total (H20) (CO) e 93.64[9.356 15.779|1.576 | 90.44 9,036, 14,051 (1.404
5 f
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION —9; | SELECTIVITY | NET WATER 5,362% 96,81 9,652_5,125 1.601 1.159 |
Contraction| (=) Ha H,+CO co I Ha | CO+H, | G+ G+ GROSS WATER 109,07 }0.897 13.183 1.317 i !
T WOROCATSON T 7 ]
68.92| 92.07| 79.57| 84.46| 72.00| 46.42 [54.73 | s2.06 | om—+ 114,11 1,401 !
#Included in Reactor Effluent Total /M3 = 1691 X 2 /MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 427 Fresh Feed 10380 |°API 52.3 11.0 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 127 Recycle 11204 |Neut. No. 35.8 38.0 Fresh Catalyst Added 51 ® | 77  |Mesh| Micrond % |  Microns %
Generator Gutlet 420 Combined Feed 21685 |Se- No. £0.3 40.3 Total Ondo 419+ |49 g| 80+
Reactor Inlet 415 Wet Gas—Measured | 3009 |Hydrox. No. Catalyst Recovered 105 |10 [150 |g 9| 4080
Condenser Inlet Adjusted | 3ppg | Bromine No. .8 In Reactor at End of Period 150 (105 |3p.4| 2040
Product Accumulator 395 Loss 220 |Pour °F. 200 |74 5.6/ 10-20
Chemicals, % by KaCOs 12.0 REACTOR d-p, Inches Ha0) 250 |62 1.0] 020
No. Height 3% | 1.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.09| 1 12-43.2 65 |5 0.6
Oxygen 332 Inlet Velocity—1t. sec. 0.68 T2 43.2-74.4 71 | CATALYST
Natural Gas 805 Fresh Feed Rate—S C.FH, 10009 HEMPEL, DIST. ¥%| 3 74.,4105.6 72 Bulk Density, Lbs./Cu.Ft.
Generator 2376 perCuFt. DenseBed| ggg | 205 °F. OAPT 4 105.6-342.0 | 360 Aerated 247
Quench Accumulator per Lb. Catalyst 4092 76,0 57.2 [ 0-12 25 Settled 149
Reactor Inlet 604 per Sq. Ft. _ |15165 400-650 13.7 37.5 Totel 593 Compacted 163
Condenser Inlet 550+ 10.3 Particle Density, gm./cc. 44
Product Accumulator 53 eat Transfer Caleuletions CALCULATED FROM dp NH, Value, m./gm. 7.4
Catalyst No.  Height " E“m Rate ® 406.8 #/fhr. A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 136  [Na Surface, m? /gm.
! 2.0/ 645 0 psia & 522°F . Naphtha °F. Inventory, Lbe. 2035
= 1196 BTT, (CHEMICAL ANALYSIS
2 43.2| 650 1BP 2 Bed Depth. Ft. 22.67
Fe
3 74.4| 662 Water in @ 156°F = 124 BTU/f 1% 137 Volume, Cu. Ft.| 14.96 ‘
c
£s 136.8] 652 Heat ’l‘rcnsferradégz steam i 226
= 1 0 0
LA 199.2| 635 0% 346
H
fs 230.4| 629 (1072) (406.8) = 436049 BTU/hp. EP 398 A
K20, W+. % basis Fe
9 261.6| 628 iAverage Bed Temperature Rec. 97.5
= (01 X-] Analysis—
10 202.8| e1s = 643°%F Ray Anaivs
FezoCo
11 311.0 597 = 643-522 = 1210F
Fes0.
12 342,0| 594 be Area = 32.6 ft?
k 436049 - Fe
= (SEEITIEIy ° 110.8
[ GAS ANALYSES . GENERATOR BALANCE WEIGHT BALANCE
HOUR |1400 |0200 |0800 |AVERAGE | M/HR 3 H o Mol % | M/He < H ° Mensgl/:dr At. Wt. Balance
259
FRESH FEED Qoo | 0,49 07048 14,620 [VET A 186.13 199,76
o | 37,29 lga.se 37.18 |37.687 [10.328 |10.328 10,328| 0o ot 53.63 53,63
B |s9.20 |57.58 ls0.00 |58.653 [16.073 52,146 & e 109,07 109,07
%0 | 2.93 | 3.14 | 2.8 | 2.070 |0.814 | 0.814 1.628 0.187 0.374_|TO™" 348,83 362.45
N. N,
2806 | 0,43 | 0,63 | 0.69 | 0.583 | 0,160 pmsakicend 362,45
CcH,
wod: | 0,08 | 0.08 |0.20 |0.107 |o0.020 | 0.029 | 0.116 8.275 | 33.100 WEIGHT BAUNCE 6.4
M. V. |13 o062 1.646 4,938
H,0 C 'WET GAS FACTOR|
wwoie 7,225 | 3,613 0314 | 0.942 | 2.502 1073174
0.0! 0.050 INDICATED LOSS—S C FH
7.404_[11.171 139,489 [15.569 0.020 | 0,048 220
BALANCE| 100,73 97,15 103.88 11,090 | 40,648 14,088 -
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® 4
Zaiai0 9.94 | 9.62 | 9,27 | 9,610 VR PRESSUR TEMP. | S.CRH| MW M/HR | HOUR GAGE | GAL °F | PACTOR | GAL. AT‘4 $/GAL. # eiran
" 4150 87 oIL " 250840
sho  |38.43 37,96 [39.22 [38.535 |pic peep 714 388.59 | 67 |0.9965 o
27 |31.48 [20.62 (30,790 | 70,31 4,30 | 20,75 | 0.9933| 10380 |1.4795 |27.404 610" | 318,76 |60 |1.0000 2062.1
1.5 53
o 2.54 | 2,74 | 2.58 | 2.620 | 0o 53.63
tecte | 7.34 | 8.1 | 8.20 | 7,883 | 8.26 8.09 4.025] 1.0068| 3009 [1.11108| 7.837 218" | 142.71 |48 |1.0059 920.2| 8.340
Cy He
ot | 2.65 | 2.72 | 2.81 | 2,727 i 415.8 |108 oran 13.28 | 75 |0.9936 84.6
CH,
35od | 1,31 | 1.62 | 1.45 [ 1.427 [115.14 4.03 | 20,75 | 0.9568] 10236 1108/27.001 +8.8
CoHl, 116.8 (108
ot | 3,08 | 3,01 | 3.40 | 3,247 |ppnn 1287.0
C.H,
<tof | 0.41 | 0.42 | 0,50 | 0.433 | 5.02 | 9.55 | 20.75 | 0.9568| 1058 [1.11108| 2.791 |WATERen | 397.32 | 70 | 0.9990 3202.5
— ~[427.0 |190 11204 9.79 T
174 | 145 | 1.72 | 1,637 | yarurarcat stef" | 108.75 |68 |0.9992 | 198,57 8,505 | 1649.1
0.43 | 0.32 | 0.44 | 0,397 | 28.43 5.65 | 21,02 | 0.8944| 3720 |1,23402| 9.836
327.0 [65.0
0,60 | 0.48 | 0.55 | 0,567 | oyveny 216" | 133.50 | 58 |1.0002 | 133.63/11.0 11043
0.07 | 0.08 | 0.11 | 0.087 | 27.07 | 4.86 | 21.02 | 0.9952| 2762 7,260 15.49 |65 [0.9995 | 15.48| 8.270 | 120.0[{13.183
0,16 | 0.1 | 0.13 | 0.130 -10.0% |sCorrection for hydrsulle 318.4 2617.7009.07
MW STEAM head.
-V |23.4508 |215.7 6.102 0,3046 406, .




THE TEXAS COMPANY —- MONTEBELLO LABORATORY on wo,_BL
YIELD CALCULATIONS wouns _266-262______
FRESH FEED WET GAS Recycie| COMBINFD pprypnt| NET CHANGE YIELD BASIS H:+CO FED
% At. Wt Balance JMER %
A m/hr #ihr e ™ /bt B | m/hr m/he m/hr m/he | $/br /gal| gal/hr |gal/MCF| 4/br | B/MCF | %/gall gal/hr [gal/MCF|Unsats.
0., | 37.280] 10,432 | 292.20| 9.930| 0.894 | 25.04 | 3.017 | 13.440, 3.911| -9.538 -267.1d Distribution of | [ B
H. | s8.880| 16.476 | 35.21| 40.265| 3.622 | 7.30 |12.230 | 26.705  15.562|-12,853 - 25.9] Recovered 0f1 | [ .
9, | s.os0| o.ses| 37.22 11875 | 9,209 9.957 11.008| 1.851 _A00ER _|77.0% l0.630
M. | o.640] 0.170| 5.01| 2.500, 0.225 | 6.30 | 0,760 , 0.939 0.988| | | 0% 0,098
GH:, | 0.170| o.0s8| 0.77] 7,705 0.694  11.18 | 2.341 . 2,380 3,035 | [850e | 11.0% 10,090
) 2.465| 0,222 | 6.23 | 0.749 = 0.740 0.971| o.222 62 0611 | | . ‘
; i
Gl 1.265 0,116 | 3.49 | 0.390 | 0.300 0.506 . [ i
Ci+Ca i ! L ‘ : |
: ; - ;
Gt 2.825| 0.254 | 10.69 | 0.858 1.112| 0.254| 10.69 1.048 432 2,475 (0,243 | 9.62/0,943 628 1.539 0.151] 87.7
Gl 0.395 _0.036_| 1.59 | 0.120 | 0,120 0.156] 0.036 | _1.69 0.154 42 0.375 j0.037] | ]
i) | 1,510 0.136 . 7.63 | 0.459 | 0.459 0.595| 0.136  7.68 0.744 800 1,526 0.160| 7.250.711 €10 1.180 [0.117] 79.5
T i T i i
Sl ; 0.380 0,035 | 2,03 | 0,118 . 0.118 0.153| 0.035| 209 0.198 48 0,418 0,041 2.03 0.199 486 0,418 0,041
Gl ] 0.505 0,045 | 3.16 | 0.153 | 0,153  0.198] 0,045  3.16 0.319 5% 0.580_|0,057 | 3.16.0.310 %% |0.580 |0.057] 82.1|
: i } + .
] | 0.110 0.010 | 0.72 | 0.033 | 0,033 0,043 0.010. 0.073 528 0,137 [0.013| 0.72,0.071! 5% 0,137 l0.013
ol ! 0,140 0.015 | 1.09 | 0.043 . 0.043 0,086 0.013 554 10,197 10.019] 1.0910.107; %% 0,107 |0.019
T H T 1 T
Ca-Ce | i | 5.708 0,560 2,340 4,060 0,398
TOTAL | e7.082 | 368,50 9.001 [205,15 [30.380 | 58,362 45,314 :
i i3 i
H.+00| 96,160 26,907 SCFH 4.516 | 15.247 | 42,154 |-22.391 | S T |
- i !
Hi/00 1.579 | 980296 4,05 | 2,15 1.35 S A,
* i
CUMULATIVE TOTALS ¢’ RECOVERED OIL . 217 o 52, .170 . 8,34 8
FLoCOMCE  Carslyse £ Cy+ . gal | /MCE | g ® | EFFLUENT 0,3764 _52.74 5,1 0.818] 5 '7415 170 0 _10.81
Previous Total SHIFT RATIO | TOM O 79.69 7.80! 11,377 | 76.61/7.510 12,400 |1.216
WATER SOLUBLE |
Current Period | GHous 0.2564 1356 1.32 8| 13,561,329 |1.714 0.168
] T (H)(C0:) g g o yaun L '
New Total | (H:0)(C0) PRODUCT ¢, ¢ 9321 9.1 1.545| 90.17/8.839 1,114 1.384
t
FRESH FEED CONVERSION — ¢ TOTAL FEED CONVERSION —¢; | SELECTIVITY NET WATER 5,301% 95, 9.36382811.469 [1.124 “T‘
T T T A it 7
Conmacion| €O | My | H4cO| cO | Hi | CO+H, | G+ G- | aoswm 109.0710.69: 3183 |1.202 |
1 T T WORDCKSON - - i T
67.83 91.43 7 2. 3,22 ’70.925 44.78 | 53.12 82,76 TOIML—C + 113.29 11,10 H !
#Included in Reactor Effluent Total 9/M3 = 1691 % = /MCF
cc/M3 = 1413 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10608 °API 53.6 10,9 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 424 Recycle 11517 Neut. No. 40.4 37,6 Fresh Catalyst Added g2 94 Mesh | Micron: K Microns ‘o
Generator Outlet 415 Combined Feed 22125 Sap. No. 46.6 39.1 Total On 40| 419+ 10 80+
Reactor Inlet 411 Wet Gas-—Measured 3198 Hydrox. No. Catalyst Recovered 13 100 150 62.0 40—80
Condenser Inlet Adjusted 3412 Bromine No. 88.3 In Reactor at End of Period 150 105 12.9 2040
Product Accumulator 391 Loss. 214 Pour °F. 200 74 7.8 10—20
Chemicals, % by K205 13,0 | REACTOR &, Inches Ha0 250 |62 L8| 0%
No. Height 325 44 2.4
TEMPERATURES—"F. Recyele/ Fresh Feed 1.09 1 12432 63 |“® 2.
Oxygen 398 Iniet Vehciby*ﬂ./sec. 0.69 2 43.2-74.4 70 CATALYST
Natural Gas 23 Fresh Feed Rate—sCEH. | $O8H2 | EMPEL, DIST. %4 5 74.4-105.8 74 | Bulk Density, Lbs./Cu.Ft
Generator per CuFt. DenseBed| g3 | 205 °F. opp1 + 105.6-382,0 | 310 Aerated 140
Quench Accumulator per Lb. Catalyst 5.49 400 77.0 58.4 0 0-12 24 Settled 151
Reactor Inlet 586 per_sq. ft. 15456 | 100550 12,0 37,8 541 Compacted 165
Condenser Inlet 550+ 11.0 Particle Density, gm./ce. 4.3
Product Accumulator 53 eat Transfer Calculdtions CALCULATED FROM dp H, Value, ml./gm. 8,35
Catalyst No.  Height ™ tear Rate = 395.94, A. S.T. M. DIST. 0 Density, Lbs./Cu.Ft. 133 IN2 Surface, m2 /gm.
! 12.0| 645 e Naphtha °F. Inventory, Lbe. 1857
2 43.2 €44 = 1196 BTU/# IBP 90 Bed Depth, Ft. 21.18 CHEMICAL ANALYSIS
3 78.4] 650 Water in @ 159°F = 1g6 BrU/#| % 123 Volume, Cue Ft. | 13,96 Fe
As 136.8| 644 est transferred/# stesm 50% 216 ¢
= 1070 B
7 109.2| 638 9% 349 °
H
£8  ps0.4| e2s (1070)(395.9)= 423613 BrU/np, BF 01
K20, W+. % basi
9 261.6] 616 verage Bed Tempersture * 7 busis Fe
2 637°F X-Ray Analysis—
1o zez.8| 608 .
FeazoC:
1 311.0 580 T 2 637-522 = 115°F hiined
12 342.0| 578 [Tube Ares z 31,8 t. Fes0
613
K =(TTETTXT;6] © 116.6 Fe
\ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
7
HOUR | 0600 | 1800 | 0800 (AVERAGE | M/HR c H o Mol % | M/Hr c H o umir:; At, Wt, Balance
7.209
FRESH FEED Qoo | 1,08 | 0.104 14.418 |¥ET GAS 192,27 205.15
c0
oo | 37,17 | 37.50| 37.08|37.280 |10.432 |10.432 0,432 | feon it 52.74 52,74
He Hz WATER
fa. | 59.10 | 68,43| 59,11/58,880 [16.475 32,850 e 110.61 110,61
2 o, .
%0 | 2.84 | 3.28| 3.01] 3.030 | 0.848 | 0.848 1.696 | <0 | 1,86 | 0.184 | 0.184 0,368 |TOTA 355.62 368.50
X N,
Moo | 0.69 | 0.64| 0.59] 0.640 | 0,179 woa | 4,51 | 0.428 FRESH FEED 368.50
X CH,
S | 0.20 | 0.10| 0.21] 0.170 | 0.048 | 0.048 | 0.192 ol | 81,25 | 8,075 | 8,075 |32.300 WEIGHT BALANCE| 96,50
H,
M. ¥ 13,1692 #ad | 8,06 | 0,800 | 1.600 | 1,600
H,0 Gyl 'WET GAS FACTOR|
we 4.430 [2.215 | 0% | 3.1 | 0.339 | 1.007 | 2.7m2 i 1066980
Ca 0.05 0,005 | 0.020 | 0,050 INDICATED LOSS—S C F H
27,982 11,328 |37,572 14.343 | © 0.02 | 0.002 | 0.010 | 0.024 214
BALANCE| 103.87 _102.42 97,00 | O™ 10,906 (36,686 |14,786
WET GAS 9600/ 1800 GAS FLOW RATES LIQUID PRODUCT RATES
. API® # HR
o | 9.27 |10.59 9.930 VR | PRESSUR TEMP. | SC.EH| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT& w/car | 4 GAL HR
H, 10,8 | 57 2.1085 o " 3.6
e 39.22 |41.29 40255 | percy prep 502" |275.11 | 46 | 1.0074 | 277.16 | 6,365 Iy«.x
5o | 20,62 130,35 20,985 | 79,81 | 4,36 | 20,65 [1.0020 |10608 |1.4827 | 27,082 218" 142,71 | 48| 1,009 | 143,65 2.3 920.2
Ne 147 | 44 1.2702 .
e 2.68 | 2.42 24500 | (it gas 133,60 | 6,410 | 843.9 | 52.74 |
Sete | 8.20 | 7.21 7,706 | 8.26 | 8.41 | 4.021[1.0188 | 3198 |1.1270 | 8.436 s.ascg{
C, H. 2.9 | 104
e 2.81 | 2.12 20465 | prevers
Sads | 1,45 | 1.2 1.285 | 116.34 | 6.06 | 20.68 |0.9802 |10461 [1.1270 | 27.504
., s |
2% | 3.0 | 2.28 2825 |50
C.H, 0.9
&5 | o.60 | o0.29 0.396 | 5.02 | 9.40 | 20.68 |0.9602 | 1086_ [1.1270 | 2.786 |WATER 6rejn|347.13 | 55 | 1,0004 | 347.27 [B.276 2674.0
C.H, 23,0 | 189 14956
st 1.72 | 1.30 1.520 | \aruraLca 216" [135.50 | 68 | 1,0002 | 183.53 11.0 104.3 | 110,61
a8 | 0.44 | 0.3¢ 0.390 | 26.43 | 5.78 | 20.94 [0.8951 | 3767 |1.2220 | 9.037 213.74 | 8,870 1769.7 | 13.359)
Cle | o 125.8 55
athe
2 55 | 0.46 0.505 | orveen
7w | 0| o 0.110 | 27,07 | 4.80 | 20.93 [1.0048 | 2733 7,200 B )
CaH, . 250
sl | 0,13 0.8 0.240 | o ~10.0wCprrection for hydrsulic head.
M ¥ |22.7917| 2185.7 6.184 |0,2068 395.94/nr .




THE TEXAS COMPANY — MONTEBELLO LABORATORY

munno BLO U

YIELD CALCULATIONS Wouns 282306
!’f FRESH FEED WET GAS Recycte| OMBINED| prpuent| NET CHANGE YIELD BABIS B:+CO FED
% i m/hr #/hr % .,“.‘f;;,w m/hr m/hr m/he m/he Mr /MCF %‘E‘nlmcr Hihr | % Mc:‘ “u!fm gal/hr |gal/MCF un’s‘:u.
27.870 | 10.615 | 297,35 | 10,150 | O 818 25,63 3,057 13,672 | 3.972 9,700 271 .7 Di of .
| 57,008 | 16,250 | 32,72 | 37,934 | 5.410 | 6.60 hi.é2e | 27,656 14,843 D2.821 | 25.83 b
3,055 | 0.856 | 37,67 30,018 | 2.705 110,06 | 9,040 | 9.896 11,745 |1.849 | 81.3d 7.999) 400 EFl 178,38 0.620] _ |
Moo | 0.640 | 0.79 | 5.01] 2.233 o0.201 | 5.63 |0.672 | 0.851 0.873 l400-55p 11,0 0,087 ___
& 533 | 0.149 | 2.39| 9.2650.835 | 13.40 |2.790 | 2,039  3.625 |0.686 | 11,01 1,082 soe 0.7 0,085
[ 2.493 | 0.225 | 6.51 | 0.751 0.076 lo.226 | 6,31 0.62 64.2
GE 1.390 [ 0,125 | 3.76 0,419 | 0,544 | 0.125 3,7 7
Ci+Ce : 1.036 21,08 2,072
G 2,905 | 0.262 | 11.02 | 0,874 | 0,874 _1.136 | 0,262 | 11,091,083 432 |2,551 b.251 | 0.92 0.075 | °% .58 0.156
Gl 0.360 | 0.032 | 1.41 | 0.108 | 0.106 0.140 0,032 . .1.41 0,139 4% |0.333 0,083 | ___ | .
1,763 10.159 | | 0,531 | 0,631 0.690 | 0.159 0,877, 3% | 1,784 0,175 | 8,47 io.s:sz | 810,389 0,136 | 78.8
§ifls 0.473 | 0.045 | 2.50 |0.142 | 0.142 0.185 |0.043 | 8 | 0.514 0,050 | 2.50 0.246 | *% 0.514 10,050
i 0.685 0,062 | 4.35 |0.206 _ 0.206 0.268 | 0.062 | 4.3§ 0.428 %45 |0.798 p.078 | 4.35 0.428  5*Sl0.708 [0.078 | 83.3 |
Gl 0.137 [ 0.012 | 0.87 |0.081 | 0,041 0.053 |0.012 | 0.166 0,016 | 0.87 0.086 | 5% 0,166 ©0.016
o 0,200 0.018 | 1.51 |o0.060 | 0,060 0,078 |0.018 0.273 0,027 | 1,51 0,148 %% b.275 0,027
Ca-Ca “ 6,419 0,631 | 27,62 2,715 4,728 10,465
TOTAL 28,029 | 375,12 9,013 211,25 [50.116 | 58,145 45.228 |
Ha+C0 26.845 1O cen 4.334 4.481 | 41,326 18.815 p2.511 | _ _|
Hi/CO ‘ 1.53 | 982073 3,74 2 1.32 A
SN UL é:fy‘s{Em Tg‘:f&j‘ N i EFFLUENT | MOWB 0L | 0,3668% 51,48 5.057 8,063 0,792 | 51.45 |5,057 8.063_10.792
Previous Total SHIFT RATIO | T Ot 82.03 8.06: 1.423 | 79.07 [7.772 12,701 |1.257
Carrent Period 1 teon g0 ::&;“ﬁi * |o.2e1e | 13.88 1,360 7 8_3‘ 3 0,174 | 13.85 11,361 1.768 10,174
New Total (H:0)(€O) rODUCTs G 95,88 9,424 16.250 [1.507 | 92,02 19,133 14,559 [1.431
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION —§; | SELECTIVITY | KT WATER 5.471% | 98,56 9.687 _ 11.835 |1.163
Conrmcion]__ o | meco| w | we [cosn, | cr - | amwm 112.4711.048 13603 1357
67.84 | 91.38| 78.93 | 83.86 vo.sii_wnn 81,08 | T 116.9d11.496)
#Included in Reactor Effluent Total 9/M3 = 1691 ~ 2/MCF
cc/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 423 Fresh Feed 10623 | AP 11.1 53,1 In Reactor at Start of Period Screen Analysia Sedimentation
Natural Gas 424 Recycle 11414 | Neut: No. 39.0 36,9 Fresh Catalyst Added 5o & 76 Mesh | Microng % Microns. %
Generator Outlet 414 Combined Feed 22037 Sap. No. 46,0 37.4 Total On 40| 419+ 8.9 80+
Reactor Inlet 410 Wet Gas—Measured | 5n0g | Hydrox. No. Catalyst Recovered 19 |10 150 g0 40—80
Condenser Inlet Adjusted 3417 Bromine No. 87.3 In Reactor at End of Period 150 105 14.5 20—40
Product Accumulator 390 Loss 349 Pour °F. 200 Kl 9.5 10—-20
Chemicals, % by K2COa 13,0 | BBACTOR d-p, Inches Ha0 260 |62 16| 2%
No. Height 325 | 44 3.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1,07 1 12-43,2 &2 9% 2.8
Oxygen 343 Tnlet Veloeity—ft.sec. 0.70 2 432784 20 CATALYST
Natural Gas 778 Fresh Feed Rate—SCFH. | 52300 | ypMPEL. DIST. 44 oAPI s 76.4-205.6 | 78 Bulk Density, Lbs./Cu.Ft.
Generator o345 per CuFt. DenseBed| o4 | 205 °F. 4 105.6-342.0 | 328 Aerated 161
Quench Accumulator per Lb. Catalyst. 5.33 400 78,3 57,0 0 0-12 Settled 152
Reactor Inlet 576 per sq. ft 1415 | 40050 11.0 a7 566 Compacted 165
Condenser Inlet 550+ 10.7 Particle Density, gm./ce. 4.4
Product Accumulator 52 Heat Transfer Calculations CALCULATED FROM dp NHa Value, ml. /gm. 0.8
Catalyst No.  Height " Steam Rate ® 436,8 #/nr,  |A-S.T- M. DIST. O] Density, Lbs./Cu.Ft. 1ap N2 Surfsce, m fgm.
t 12.0] 644 @830 psia & 522°F = (1196 BTYi/# Nephthe °F. Inventory, Lbs. 1908
2 45.2| 651 |Water in @ 160°F = 127 Bru/f ISP 93 Bed Depth, Ft. 21,90 |CHEMIOAL ANALYSIS
3 74.4| 662 Heat Transferred/# dteem baced 131 Yolume, Cu. Fta |14.46 Fe
£5 1368|655 = 1089 510 e 224 ¢
F7  190.2] 641 (1069) (436.8) = 466440 BTU/hr,** 361 °
#8  230.4| 681 | average Bed Temperature &P 400 H
9 261.6| 625 = ot 975 K0, W 7 basis Fe
10 2o2.8| 618 4T = 644-522 = 1220W bk il
1 311.0| 895 Tube Ares = 32,1 ft.2 FeeaCs
12 342.0| 590 K = TIER TS 1192 Fes0.
‘ Fe
} GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE.
HOUR } AVERAGE M/HR c H o Mol % M/Hr [ H o Mmi;:; At, Wt. Balance
FRESH FEED Qoo | 0.48 | 0:085 14,348 |WET GAS 189.70 211.25
0o | 38.39 | 37.43 |37.79 |57.870 10,615 |10.615 0.615 | S oI 51.45 51.45
H:. | 57.17 |58.64 |57.90 |57,904 |16,230 32,460 B WATER 112.41 112,41
%% | 2.93 | 2.85 | 3.38 | 3.053 | 0.856 | 0.856 1712 | %0 | 1,84 | 0.188 | 0.188 0.376 |TO™" 353.56 376,11
Mo | 0.61 | 0.72 | 0.59 | 0.640 | 0.179 Now .01 | 0.205 b 375.11 375.11
M. | 0.90 | 0.36 | 0.34 | 0.533 | 0.149 | 0.149 | 0.596 2 | 0433 | 6.500 | 8.599 |34.396 WEIGHT BALANCE. _ 94.26
MV 13,3631 Sella .30 | 0,846 | 1.692 | 5.076
o 6.870 | 3.435 | % | 3,00 | 0.306 | 0.018 | 2.448 il 1.1136
.16316 11620 [30.026 ho.ree | S8 | 0:05 | 9008 | 0:038 | 0:084 INDICATED LOSS—SCFH 3419 013
BALANCE 101.64 95,05 307,05 | O™ |19 11.435 42,004 |14.724 349
WET GAS GAS FLOW RATES 1.53096 o/c 1.2 LIQUID PRODUCT RATES
Fooo | 10,31 | 9,51 10,63 |10.150 VR | PRESSURE TEMP. | SCRH| MW. | M/HR | HOUY GAGE | GAL o | racron [ cAL AT& $AEL # Arhe
;i-- 37,64 |37.83 |38.43 |37.934 |oc oo 1100 65 OIL |7143* |390.78 | 62 | 0.9990 51.45
40 | 28.93 |30.83 30,20 |30.018 | 70,31 | 4,44 | 20,61 |0,9952 | 10623 |1.47077 28,020 sr2" 275,31 1.0074 1.9&‘
Now | 2,00 | 2,43 | 2.27 | 2,258 | s Leo | s 111" 100,59 | 45| 1,0074
A, l10.66 | 9.32 | 7.91 | 9,263 | 79.31 | 8.59 | 4.02 |1.0078 | 3068 |1.1114 | 8.09¢ os" | 22.13 | 66| 1.0020
2.55 | 2,71 | 2,22 | 2,495 |povqe s
1.36 | 1.45 | 1.36 | 1.390 | 115.14 | 4.12 | 20.67 |0,9526 | 10381 [1.1114 |27.391 1. . i
2.86 | 2.62 | 3.23 | 2,005 |, .0 R e 183.5: 1e34.8
0.39 | 0.26 | 0.45 | 0.360 | 6.02 | 0.4 | _20.67 l0.9626 | 038 1.4 L 2728 WATE] |
C.H, 923.6 | 191 | 11414 :
Siict | 1,86 | 1,60 | 1,85 | 1,763 |narurarca ; 716" 1406,05 | 76 0.9982 &s_.;é na 112,41
:C::: 0.0 | e | 0.1 | 047> | 2043 | .07 | 20.94 |0.0830 242373 | 10,107 6163" | 34713 | 1.0008 | 347.27 8.26 13.803|
2% | 0,76 | 0,64 | 0.68 10,883 | oxvoen 533" |261.66 | 50 1.0001| 2816
7t | 0,7 042 | 0a2 | 0337 | 27,07 | 4,78 | 20.02 lo.0081 | 2702 7,120 lowz | 1s.28 | 56 1,0003 | 2!
0.24 | 0,19 | 0,17 | 0.200 | g0 .41 "‘”“q £2697.9
MY Jes.e3708218,6 | 6. 0.329: 436.8 #, I




THE TEXAS COMPANY — MONTEBELLO LABORATORY auN no,_BL P

YIELD CALCULATIONS wouns _308+330
FRESH FEED . WET GAS Recyaus|COMBINED) pemupnt) NET CHANGE YIELD BASIS Hi+CO FED
% mhe | e % MBS b | whe | mhe | mbe | @ ol sal/he JRVHCE| Unist,
£80/10,504 |R88.68 (10,187 0.800 £4.93 £.933 13,837 3.828 |-0.414 lm i of
£ 26,821 | 31,98 |36.360 | 3,278 | e.41 [20.474 | 26,305/13.662 112,665 |-26.51 1
e | 2,786 |122,60 | 9,176 | 10,006/11,968 | 1,963 | 85.96!8,67 400 % 3% |0.600
Moo | 0,673 0.p30 | 6.70 | 1,980 | 0.260 | 4.73 | 0,556 | 0,795 0. 4005, o _lo.o0a |
%l 0,184 R.96 | 9,510 | 0,836 | 13.41 | 2,764 2,958 3,590 | 0,652 | 10. 46!1.086 BBQs 0.7 0.084
[308 2.627 | 0.85) | 6.8 | 0,761 | o.7e1! o.002 | 0231 | 6.48|0.654 6.8
:u.slu‘- 14380 0,118 S.49 0,382 | 0.488 0,118 5,491 0,358
£20.43/2.088
3 0,268 | 11,28 | 0,883 0,883 1.181 | 0,268 | 11.28/1.138/ 43 12,611 |0.264| 10.15 1.02¢ 828 1,624 | 0.164] 88.5

0.477 | 0,042 | 1,85 | 0,138 | 0.138] 0,180 | 0.082 | 1,85/0,387; 4 lo.436 lo.oaa] |
1,777 | 0.186 | 8.75 | 0.518 | o0.818] 0.6m1 | 0,156 | 8,76]0.883| 3% |1,750 |0,177| 8.31/0.830' %0 1,362 |0.137] e1.8]

0,403 | 0,036 | 2,05 | 0,117 | 0,117 o, 0,035 | 2,03/0.205| 4% jo,418 [0.062| 2,030,205, ** 0.418 0.082
0,670 | 0.0 43¢ | 0396 | 0,106 0.253 | 0,080 | 4.14/0,418 %% lo,760 l0.077] 4.24{0.428_ ** 0,760 |0.077} 8.5,
0.087 | 0,008 | 0,88 o.o@_‘_q.m' 0.085 | 0.008 | 0.58]0.069] ®% lo.130 [0.011] o.s8/0.080! *% |0.110 j0.0m
0,63 | 0,016 | 1.36 10,083 | 0,063 0,060 | 0,06 | 1.3810.136 584 10,244 l0,028! 1,380 136, 554 10,244 (0,026
3.026 6.329 10,630 26.56/2.681 4,518 10,456
7,369 |566,73 6,788 |211,93 20,956 | 56.347/43.430
0.424/26,135 | o scen. 4,088 13,407 | 39.548(17,475 22,067 T ; i
i 1.5¢ | 100928 3.57 1.98 134 o :
AT AL ier T gg | FFFLUENT | MOMD O | 03543 49.70/5.016 7.801 0.767/49.70 5.016 7,801 |0.787
Previous Total ! ! ! T~ |Lsmrr rario | Mot 79.68| 8,042 4.130 |1,426|76.26 7,607 12.319 1,243
Current Period (o) (COs) e.c%“ 0.254%| 13,48/1,361 1.717 [0.173]13.48 i].asl 1.m7 oars| |
New Total (H;0)(CO) o Gt 93,16/ 9,403 15.847 |1.509(89.74 9058 14.036 1416
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION — | SELECTIVITY |  NET WATEX ,001 |1.110 | i _d
Contraction| €O | H, l H.+co | co 1 H. ‘ CO+H, | G+ G+ | o wan 18 |1.284 i s i
o1 | s0p | it 13 L] ;
®#Included in Reactor Effluent Total /M3 = 1691 v = MCF
€c/M3 = 141.3 ¥ gol/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen aze Fresh Feed 10385 | AP! 534 | 13,3 | I ResctoratStartof Periad Screen Analysis Sedimentation
Natural Gas '’ Recycle 10978 | Neut. No. 30.1 | 37,3 | Fresh Cauyst Added gy o g5 |Mesh| Microny % | Miewns | %
Generator Outlet 424 Combined Feed 21361 Sap. No. 48.7 39.7 Total On 40| 419+ 10.2 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2965 Hydrox. No. Catalyst Recovered 36 100 150 62.9 40—80
Condenser Inlet Adjusted 3331 Bromine No. 95.9 In Reactor at End of Period 150 105 18.7 2040
Product Accumulator 390 Loss. 366 Pour °F. 200 74 6.6 10-20
Chemicals, % by K2COs 15,8 REACTOR d-p, Inches Hz0) 50 |62 2.0 %
No. Height 325 4“4 1.8
TEMPERATURES—°F. Recycle Fresh Feed 1.08 1 1eesse2 63 |5 1.8
Oxygen® 760 Inlet Velocity—t.[se. 0.69 2 43.8-78.4 70 CATALYST
Natural Gas 356 Fresh Feed Bne—“%céa.‘l]l. 9g0g | HEMPEL. DIST. % oapT 3 74.4-105.6 75 Bulk Density, Lbs./Cu.Ft.
Generator 2360 per Cu.Ft. Dense Bed 877 206 °F. 4 105.6-342,0 | 335 Aerated 152
Quench Accumulator per Lb. Catalyst s.00] 40 7.5 s8.2 B 0s28 2 Settled ™
Reactor Inlet 603 per sq, ft, 15012 | 4050 12,0 | 37,4 567 Commpacted 167
Condenser Inlet 550+ 10,7 Particle Density, gm. /cc. w5
Product Accumulator o8t Transfer Caloulhtions CALCULATED FROM dp NHa Value, ml. /gm. 10.1
Catalyst No. Height Steam Rate = 401.3 #/hr. [A. S. T. M. DIST. 0! Density, Lbs./Cu.Ft. 133 2 Surface, m2 /gm.
! 12,0/ 646 822 paie & 521°F =116 pry/#Nephthe °F. Inventory, Lba. 1046
2 43.2| es2 ter in @ 15697 = 1¢5 pro/d  'BP o2 Bed Depth, Fr. |z2.17 [CHEMICAL ANALYSIS
3 74.4] 656 1% 224 Volume, Cu. Pt. |14.63 Fe
£5 136.8| 645 B lom 50% 214 ¢
£ 190.2] 632 (1071)(401.3) = 429792 BTUAr, *® 342 °
£8 o30.4| 624 ve. Bed Temperature EP 308 H
° 261,6| 618 = e3P Rec. 98.0 K20, W-+. 7% basis Fe
10 292.8] 609 ar = 639-521 = 118°F X-Ray Avslysis—
11 311.0] 587 |Tube Ares = 32.3 £t FexeCo
12 342.0] 577 K= mozawz = 112,8 Fes0.
| Fe
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 4460 2200 | 0800 |AVERAGE M/HR c H o Mol % M/Hr c H o ne,.i‘/:; At, Wt. Balance
FRESH FEED Stoon | 0,73 | 0073 14,002 |VET 4 188,60 211,98
if.'..n 37,35 |38.11 | 37.40| 37.820[10.304 |10.304 0.304 | oo ol 49.70 49,70
;ﬁ. 57.74 |57 57.79| 67,804 |15.831 31.662 i-;u ki 106,10 106,10
P 2.68 | 3.04 | 3.38| 3.033] 0.831 | 0.83:1 1.662 ;:5-- 222 | 0.207 | 0.207 0.434 [TOTA 343.42 366,73
sdos | 0,61 | 0,73 | 1.28| 0.873] 0.239 2oe | 3.40 | 0.533 FRESH FEED 366.73
s | 1,62 | 0.24 | 0.15] 0.670| 0.184 | 0.184 | 0.736 % a1.80 | 8,010 | 8,019 |s2.078 WEIGHT BALANCEL 93,64
. M V. 113.3806 Gl 7,94 | 0,777 | 1,554 | 4,662
e 6.174 |3.087 | %% | 3.60 | 0.363 | 1.089 | 2.824 WET GAS PACTOR| y1e3581
11,319 |38,572 s | 9:0% [ 9:0n 0:0%5 | o:5e8 INDICATED LOSS—SCFH &
BALANCE 103,45 96,94  104,27] "™fwk10.4082 20.941 (39,790 |14.436
WET GAS GAS FLOW RATES o/c 3 1,310 LIQUID PRODUCT RATES
oo 9.58 | 10.76! 10.06| 10,127 VR PRESSURf TEMP. | S.C.EH[ MW M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT ﬂ/AG”AL # Gﬁ
Y5, |20.78 | s6.p1 ! 35.55| 36,108 FEED 0.7 | &8 216 OIL | ¢ix3*| op31.66 | 82 |1.0030 | 282,76 53.4
Ea?ﬂ-o 28,56 | 32.48) 34,00/ 31.680[ 79.31 4,35 82.35“"3“ 10383 i.% £7.389 1" | 100,50 [ 465 |1.0074 | 101,38 6,37
tow | 165 | 2.10| 1.92] 1.920|gprgas b 1155.9
12,06 | 7.87| 8.60 9.510| 79,51 | 8.46 | 4.022|1.0020 | 2085 | 1.0958] 7.s2: 45,79 %0 49,70
2,45 | 2.64| 2.79] z.e27|, .00 * ® 1192.8 7.@_1;
138 | 1.81) "1.47) 1.320] 116,16 | 4.02 676 o350 9982 | 1,0086| 26,27
2.62 | 3.08] 5.47| 3.080|y.00 .
0.39 | 0.48| 0.68| 0.477| 5.02 | 9.4 | 80,678 jo,9801 | 1018 | 1.0988] .80 (WATER 9esv | 384,23 |68 |0.0092 | 383.92] 1141
1.87 | 1.72| 2,06] 1.777|\arurarca * 149164 28. 5t 282,88 | 59 | 1.0002
|séis5 | 0,32 | 0.43] 0.46] 0.403| 28.43 | 5.7 20.950/0.09%8 | smie | 1.e13 9,7 .
0.62 | 0.64] 0.75] 0.670| orveny : 414" | 216,10 | 58 |1.0008 | £16,8 2528,3 108,10
0.11 | 0.07| 0.08! 0.087| 27.07 | 4.87 so:ua 0.9924 | 2627 6.930 103" | 13.28 |84 [0.9969 8¢/ 8,7,
0.16 | 0.17] o.88| o.e3] .. '
MW |24.1170| 218.6 8.18 | 0.3012| = 401.8 #hr, |




THE TEXAS COMPANY — MONTEBELLO LABORATORY AuN No._5"

YIELD CALCULATIONS wouns __330-368
FRESH FEED WET GAS RecycLs| COMBINED prmusnt| NET CHANGE YIELD BASIS H:4CO FED
% m/be #/he % AWt Basee | b | mbe | mie | e | fhe [EMOF] Heal] sol e T/ice B [E/MOF | Heel] galhe T/MCE|Uncsts.
37,475/10,157 |284.51 | 9,790 | 0.915 | 25.65 | 2,895 |13.060 | 3.808 | -9.242:268.88 D1 of o
Y5, | s7.346)16.566 | s1.34 |36.603 | 5.607 | 7.27 |11.407 |26.952 [18.014 |-11.938)-24.07 Recovered o1 R
9931. 2,697 0,731 32,17 {28,860 2.696 118,65 8,524 | 9.2556 11.951 | _1.965| 86.48/8.875 400 E! 7068 0.578
F-'.m- 0,697, 0.189 5.30 2.033 0,190 5.32 0.601 0.790 0.980 P S 400-550 30 104007
Sgil 1.787, 0.484 7.76 110,993 1.027 18.48 3.248 3.732 | 4.759 0.543 8.72/0.8985 550 9.4 10,0700
Gk 2.510 | 0.235 | 6.59 | 0.742 | 0.742  0.977. | 0.236| e.0l0.676| | . i 66.2
Gl 1.280 L 0,120 | 3.61 | 0,378 | 0.378 | 0.408 | 0.120] 3.61/0.37 - i
C+Ce 18,92/ 1.942 ;
i 2,807 | 0,262 | 11.02 | 0.820 | 0.829 1,001 | o.262 11.02]1.181] 4% 2,651 |0.262| 9.92 . 1.018. 8% 1,507 0.162] 89,2
Gh. 0.377 | 0.035 1.54 | 0.111 | 0.111  0.146 0.035] 1,54]0.158] 424 10,363 | 0.037 s . o
[ 1.567 | 0.146  8.19 | 0.463 | 0.463 0,609 | 0.146 &.19|0,841] %% 1,638 |0.168) 7,78 0.788. *'° 1.275 0.151] ¢
0,343 | 0,052 | 1.86 | 0.101 | 0,101 __0.133 | 0,032 1,86/0,191 *% l0.383 0,030 1.86 .0.191 .
0.560 | 0.052 | 3.65 | 0,165 | 0.165 0.217 | 0.052| 3.65/0.375, 545 |0.670 |0.069| 3,65 0.375. 5% 0.670  0.088] 82.4
Satiz 0,120 | 0.011 | 0,79 | 0.035 | 0,088 0,046 | 0,011 0,780,081/ ®% |0,150 0,018} 0,79 .0,081. ** 0,150 (0,015
0.167 0,016 135 0,049 0,049 - 0,065 0,016 1.35/ 0,139 S5 0,244 0,025 1,35 0,139 584 0,244 ‘0 025,
28,40| 2,915 5,989 |0,616|25.35 ;2,802 4,309 | 0.442
27,106 (361,08 9.344 1211.96 29,546 56,652 ‘44 438 - h
94,819, 25.702 88 cem 4.522 14.300 140.002 | |-21.180 = 4 ‘ 4 I —
1.53 | 102627 | 3.942 2,07 1.29 - B T T S S—
rSUMULATIVE ToTALS EFFLUENT | 0b 0,334+ 46.,48] 4,770, 7,255 | 0.745/46,48 _ 4,770 7,255 0,745
Previous Total SHIFT RaTIO | 'O 01 74.88] 7,685 3.254 | 1,360|71.83 7.372  11.564 '1.187
Current Period | €00 40 s 0.247 m.ijsu 7.81/1.678 |0.172(13.10 1.344 1.678 0.172
New Total | w000 TR, 87.98| 9,029 4.932 |1.532(84.93 18,716 13.242 1,359
FRESH FEED CONVERSION — ¢ ‘TOTAL FEED CONVERSION —¢; | SELECTIVITY |  NET WATER 4.9704 89.54| 9.189 8,3810,752 | 1,103 e _‘ o ;__‘
Contraction, €O 1 H: | Hegco| co ‘ Ha ‘ CO+H, | G+ G | otoss wa 102‘6“0.554;_ 12,430 |1.276 . R
T HIOROGARECH | ; : i
3 | 90.99 | 76.80 | 82,41 ; 82,50 | mm—t+ .‘1os+9c;L>.971w i !
#Included in Resctor Effluent Total g'M3 = 1691 ='MCF
cc/M3 = 141.3 ¥ gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10276 |° API 52.4 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas P Recycle 11201 |Neut. No. 30.5 55,5 | Fresh Catalyst Added 7o 3 106 | Mesh| Micrond % | Microns | 7
Generator Outlet 415 Combined Feed 21477 Sap. No. 48.7 39.1 Total On 40; 419+ 8.2 80+
Reactor Inlet 411 Wet Gas—-Measured 3146 Hydrox. No, Catalyst Recovered 17 100 160 58,7 40—80
Condenser Inlet Adjusted 3542 Bromine No. 84.7 In Reactor at End of Period 150 105 14,5 20—40
Product Accumulator 391 Loss. 396 Pour °F. 200 %4 8.8 10-20
Chemicals, % by K2C0a 13,5 REACTOR d-p, Inches Hz0 %0 |62 2.0/ 020
No. Height 32 |44 5.6
TEMPERATURES—°F. Recycle/mh Feed 1.09 1 12-43.2 63 <325 2.2
Oxygen 364 Inlet Velocily—ft./nc. 0.70 2 43.2-74 .4 69 CATALYST
Natural Gas 747 Fresh Feed Rate—SCEH. | C0>H2 | yEMPEL, DIST. 94 oppr 5 78.4-208.6 | 75 | Bulk Density, Lbs./CuFt
Generator per Cu.Ft. Dense Bed 630 205 °F. 4 105,6-342.0 | 350 Aerated 148
‘Quench Accumulator per Lb. Catalyst 4,89 400 77.6 57.3 o 0-12 ﬁ Settled 149
Reactor Inlet 617 per_sq. ft. 14764 | 100550 13.0 36.6 581 Compacted 167
Condenser Inlet 560+ 9.4 Particle Density, gm./ce. 4.4
Product Accumulator 63 Heat Transfer Calculhtions CALCULATED FROM dp Ha Value, ml./gm. 8.03
Catalyst No.  Height * Steam Rate = 405.5 #/hr.  |A-S T M. DIST. 0] Density, Lbs./Cu.Ft. | 100 2 Surface, m? /gm.
! 12,0 645 |@ 815 psla & 521°F =/ 1196 pfy/gVerithe °F. Inventory, Lbe. 1994
2 43.2| 650 Water in @ 158%F = 185 BV, IBP 100 Bed Depth, Ft. 23.42 ICHEMICAL ANALYSIS
3 74.4 654 Heat_Transferred/# stesm 10w 132 Volume, Cu. Ft. |15.46 re
45 136.8] 630 slmh S0 222 ¢
L4 198.2| 626 (1071)(405.3) = 434076 BTU/Hr. 0% 348 °
#8 250.4] 620  |Ave. Bed Temperature EP 400 "
[ 261.6) 618 ° seetw Loss 0.5 a0 Wt 7% basis Fe
10 292.8) 607 dT = 636-521 = 115°F) ) X-Ray Analysis—
1 311,0/ 584 Tube Area = 33.0_ft.2 FeaoCs
i2 342.0 576 K = nﬁuga—m: 114.4 FesO4
Fe
' GAS ANALYSES GENERATOR BALANCE . WEIGHT BALANCE
HOUR I 1400 | 2200 0600 |AVERAGE | M/HR c H 1 o Mol % | M/Hr c H o M o
FRESH FEED i ,02.&“ 5.514 s leasured At. Wt. Balance
o % 0,34 0,033 13,694 188,26 211,96
00 |36.79 | 38475 |36.88 | 37.473 |10.157 | 10.157 10,157 | oo ot 46.48 46,48
f2. 56,28 | 57.14 |58.62 |57.346 |15.545 31.090 % WATER 102,64 102.64
%0 | 2,92 | 2,54 | 2.65 | 2,697 | 0.731] 0.731 1.462 | e 0.334 | 0.33¢ 0.668 |TOTAL 337.38
Moo | 077 | 0.54 | 0.78 | 0.697 | 0.180 Mo 0.235 . 361.08
@i 3,24 | 1.05 | 1.09 | 1.787 | 0.484 | 0.484 | 1.036 . 8.076 | 8.076 | 52,304 WEIGHT BALANCE 93,44
M. V. 113.3212, 9;:{" 0.747 1.494 4.482
e 6.047 | 3,024 | S | 0.318 | 0,954 | 2,544 WET GAS FACTOR| 1125889
27,106 | 11,572 | 39,073 14,645 | Yo 1005 | oi958 8:0% INDICATER LOSS—SCFH o o¢
BALANCE 103.61 98,51 101,96 | TOTAL 9,770 |10.976 |39.622 | 14,362
“‘;’ET GAS GAS FLOW RATES o/c = 1.31 " LIQUID PRODUCT RATES
fio0 | 9.60 | 9.74 [30.05 | 9.790 VR | wResurg Temr | sCEu] MW | WHR | HOUY GAGE | GAL | °F | PACTOR | GAL wod g8 T s [
Sé': 37.59 | 39.30 | 39.12 | 38.605 S 411.0 76 970274 £,173227 oIL 715 s95.1¢| 68| 09861 303
mte 27.61 | 30,01 28,03 [28.850 | 79.31 | 4,325 20,53 109950 | 10276 |1.4742 | 27208 s'3d" | 2e1.66] 52 31,0080 | 202,7
e 189 | 2,30 | 2,11 | 2,038 [0 o .
;C‘_giu 1:::: :.:: 1:.; 1:.::: 7981 | 6.75 | _4.005/0.09m1 L5s2es 112068 6.200 116" | 78.16] 52| 1.0039 | 78.48 524
eH ] < < = RECYCLE Or3" 15.49| 58| 1.0010 15..
(’7,{,:‘: ::: ::j: ::: :.::: 15.14 | 4.0 | 20.695|0.9456 ;10160 1112068 26,800 1738 3.4, 45,48
C.He = BLEED . TIIE3 | 7.258
et | 0371 0.6 | oo | 0w | sace 943 20,605 0,0456 | 1041 |1.1298 6 ATy 10n | g01.60] 72| 0.0987| 401,14 11.2
;.1:‘ :’:: - ;':z :':: L1567 | NATURALGA === 44" | 216.10) se| 1.0002| 216,23 8,258
Gatks 0:71 o:u 0.51 z.::: EEAD 870 | 2085 0u0007 | 2704 12100 w.7m)
. - =560 | oxveen 62| 0,9998| 128.8 102.64
2 0,08 | 0.11| 0.17 | 0.120 | 27,07 | 4,62 | 2005 o.9850 | o563 6.61¢ 62 0.0098 |  15.4 | 24634 | 10,430
sf | oasl oa1| 02| oaer| o 208,
MY b2.68505 215.6 6.25 D.3008 = 406.3 /b,




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no._B1 R
YIELD CALCULATIONS Houns __354=-378
FRESH FEED WET GAS Recycie| “OMBNED prruent| NET CHANGE YIELD BASIS H,+CO FED .
% mhe | dme % | PR e | whe | mibe | mme | ame onl] gal/he Jga/MoR ¥/he [H/MCF | ¥ai ¥ GAI/HC| Unaats.
I
10,937 oae.74| 10.127| 0.960 | 26.80 | 3.004 |13.241 | 3,984 |.0.277 -259.88| Distribution of
| 16,311 S8.88| 38,500 7,86 [11,425 (27,736 15,076 12,860 |-25,50 Bacovared 041
Do | 84 0,766 34,15| 20,250| 2,772 [120.97 | 8,676 | 9.452 [11.448 | 1,906 A ©88,8018.82 400 79.3% {0,537
Nos | 0,027 7| 6.36] 1.808 0,171 | 4.79 | 0.538 | 0,762 | 0,708 400-580 [12.6 |0.088| |
G, | o.830! 0.75| 2.8 10.020| 0.949 | 15.28 | 2,972 | 3,147 | s.921 | 0774 | 12.41]1.2: 5508 8.1 |0.058
ki) 2,843| 0,260 | 7 0,863 | 0,843 | 1,112 | 0.269 | 7.55/0.780 &5
133 1.513] 0,345 | 4,30 | 0,440 | 0,449 | 0,502 | 0,143 | 4.30/0.427 |
G+Cr 24.26/2.410 H
acl..g;l 2,840| 0,269 11.32 0.842 0.842 1.111 0.269 11.32{1.126] 432 2,620 |0.260] 10.19 1,012 6‘25]1 630 . 0,162 87,3
{
Gl 0.413 0.030 | 1,72 | 0,122 | 0,122 0,181 | 0,050 | 1.72)0.17a] *% |o.406 [0.0s0] . N
& 1,535 0,145 | 8,14 | 0,456 | 0,455 0.800 | 0.1¢5 | 8,14]0.800| 3% 3,620 [0.162] 7.73.0.768. ®° 1.267 |0.12879.0
Sille 0.407 0.030 | 2.27 | 0,121 | 0,121 0.160 | 0,039 | 2.27|0.226] 4% lo.467 l0.048] 2.27.0,226 “® 0,467 o.048| |
Sefte 0.523| 0.050 | 3.51 | 0.185 | 0,185 0,205 | 0,050 | 3.51]0,349| 545 0,644 |0,064| 3.51/0.340 *® 0,644 [0,06484.9
) 0,093, 0.008 | 0.65 | 0,028 | 0,028 0,037 | 0,008 | 0,65/0.065| 3% j0,324 0.012] 0.65.0,065 *% 0,124 ‘0,012
Cetls 0,110 0,020 | 0.04 | 0,053 | 0,033 . 0,043 | 0,070 | 0.8410,083 S8 lo.as2 0,015 0.84(0.083. 5% 0,182 10,015
CCe I 20.45/2.827 6,041 |0.600| 25.,19!2,503 | 4.284 |0.425
TOTAL 27,786 362,94 9,476 |216,53 |20,660 57,306 |44.116
H.+CO| 95,753 | 26.548 SCFH. 4.611 14,429 40,977 ;19,040 M1.937 | . _ | . e 4 e
He/C0 1.5 | 993541 3.80 2,00 ! 1.36 SN I
CUMULATIVE TOTALS 3 RECOVERED OIL 0,677] 43,84 4,356 6,811 10,677
FCOMCH_ Calysc Bl Cy+, gal | ga/MCF | gal/% EFFLUENT — ” : '
Previous Total SHIFT RATIO | TO Ok +277) 69.03 6,858 11.0956 1.102{ |
B WATER SOLUME
Current Period oGOy . . |t | o250 s8|1.737 10.173| 13.68,1.359 1,787 0.173]
(€0 g o
New Total (H;0)(CO) oG ot 4.589 |1.449 62,7118.217  _ 12.832 |1.275
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~¥; | SELECTIVITY |  NT wATEt 4.400% 0.671 | 1,060 o ;7
Contraction| co Hz | Hy4+CO co t H CO+H, | G+ G GROSS WATER. _ 12.408 |1.233 . .
‘HYOROCARBON I : |
65.82 | 90.62 70,06 | 45.64 | 53.53 | 77,89 | OW—ti+ 110.230.0.952 . |
#Included in Reactor Effluent Total g/M3 = 1691 v = MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
‘Oxygen 423 Fresh Feed 10811 |° APl 51.8 11.1 In Resactor at Start of Period Screen Analysis Sedimentation
Natural Gas 423 Recycle 11244 | Neut. No. 414 38,8 | Fresh Coalyat Added go & oy |Mesh| Micrond % | Miorons | 7
Generator Outlet 415 Combined Feed 21755 Sap. No. 50.9 9.1 Total On 40| 419+ 8.0 80+
Reactor Inlet 411 Wet Gas—Measured 3176 Hydrox. No. Catalyst Recovered 28 100 150 9.6 40—80
Condenser Inlet Adjusted 3592 Bromine No. 87.4 In Reactor at End of Period 150 105 4.8 20—40
Product Accumulator 391 Loss 416 Pour °F. 200 4 0.2 10-20
Chemicals, » by K203 140 REACTOR d-p, Inches Hz() 50 e |y, | 0=20
No. Height 325 4 4.2
TEMPERATURES—°F. Recyele/ Fresh Feed 1.07 o 0-12 25 <325 2.0
Oxygen 368 Inlet Veloeity—ﬂ../sec‘ 0.71 1 12-43.2 65 CATALYST
Natural Gas 761 Fresh Feed Rate—SCFH. 10065 HEMPEL. DIST. %, OAPT 2 43.2-74.4 68 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed|  grg 205 °F. s 74.4-108.8 | 78 Aerated 148
Quench Accumulator per Lb. Catalyst 5.07 100 29.3 56.3 4 105.8-342.0 | 345 Settled 180
Reactar Inlet 610 per sq. ft. 15250 | 400550 12.6 36.3 Total 578 Compacted 1635 |
Condenser Inlet 550+ 8.1 Particle Density, gm./cc. 4.4
Product Accumulator 66 Heat Transfer Caleulbtions CALCULATED FROM dp Hs Value, ml./gm. 8.94
Catalyst No. Height ® Stesm Rate = 409.1 #/hr. A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 133 2 Surface, m? /gm.
! 12,0 | 647 @ 815 psla & 521°F= 1196 Bru/# Nephthe °F. Inventary, Lbs. 1984
2 43.2 | 653 |Water in @ 161°F = 130 BTu/fl IBP 95 Bed Depth, Ft R
3 74.4 | 655 _ |Hest Transferred/§ steam 10 152 Volume, Cu. Pt. Fe
= 1066 BTU [
£5  136.8 | 642 50% 222
7 __1ee.2| e2n (1066)(409.1) = 436101 BTU/fr. %% 352 °
£ 8  230.4 | 619 live. Bed Temperature|w 6370m EP 408 H
9 261.6 | 616 lar = 637-521 = 116%F Loss 0.5 K20 W+, 7% basis Fe
10 202.8 | 606 __[rube Area = 32.5 ft. ittt
11 311.0 | 584 kmﬁﬁ%}“ = 15.7 FeaoCs
12 342.0 | 576 l Fe0.
| =
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1800 |2200 |os00 |AVERAGE M/HR (4 H o Mol % | M/Hr 4 H o M,,,f(:; At. Wt. Balance
FRESH FEED o, 5.890
) .C;m 0.42 10,041 13.062 YT M 191.45 216.53
e 35.93 |37.79 |37.05 |36.923 |10.257 |10.237 10,237 son s 43,04 43.84
;iu $9.68 |58.26 |58.56 56,830 |16.311 2,622 WATER 102,57 102,57
;;.51-1 2,71 | 2.85 | 2.86 | 2.800 | 0.776 | 0.776 1.5! - 2,07 0,202 |0.202 0.404 [TOTA 337,86 562,94
;-;m 0.84 | 0.75 | 0.86 | 0.817 | 0.227 sdos | 1,86 |0.182 ol 362.9¢
L CH,
ol | 0.84 | 0.58 | 0.67 | 0.630 | 0.175 | 0.175 | 0.700 ol: | g3.42 8,157 |8.157 |se.628 WEIGHT BAUNCE _ e3.00
M. W. CeH,
LW. 13,0904 s3ade 7.66 10,749 |1.498 4.404
"o, CaHy WET GAS FACTOR|
am o gt pte b pae e
. o o . D]
11,188 |39,506 | 0.08 |0004 [0.020 | 0.048 INDICATED LOSS—SCFH 416
BALANCE 20.74 96,98 104,31 | "°™iWs10.2037/0.778 11.217 |40,736 |14.266
WET 6AS GAS FLOW RATES LIQUID PRODUCT RATES
Loc | 10042 | 9.74 |10.22 |10.227 VR | PRESSURH TEMP. | SCERH| MW. | M/HR | HOUR GAGE | GAL o | racror | caLated 4ATh 4 k&Y
S He 3110 ki T
i 36.40 |40.20 |38.97 |38.525 0 OIL [¢1g% |240.20 | 58 | 1.0010 | 240.44 1546.3
;;.am 29,89 |28.83 |29.03 29.260 | 79.31 | 4.39 | 20.63 |0.9840 | 10511 |1.48713 27.726 16" | 78.16 |52]1.0030 | 78.48 508.8
e 2,08 | 1.56 | 1.75 | 1.808 [ o 161.98 1048.7
st | 11.17 | 8.83 [10,06 |10.020 | 79.31 | 8.89 | 4.025/0.9945 | 3176 |1.12855 8.378 .
N R v L9z 1.48 9.5 | 43.84
ik | 2. z 60 | 2843 | o 163.46 1052.2 | 6.811)
$Sods | 138 | 1.87 | 1.36 | 1,613 | 115.1¢ | 4.05 | 20.66 |0.9412 | 10208 26,922
¥ | 2.0 | 2 | 2oe | 2umeo |, ’
C;Hy
45 | 0,40 | 0.40 | 0.44 | 0.423 5.02 | 9.45 | 20.68 |0,94 1038 738 |WATER, \gn
> 120.88 08412 | 103 S 8" |379.88 | 74 | 0,9085 | 379,29
62 | 1.44 | 1.54 | 1.833 |\uryparcas 215" |1 62 | 0,0998 | 120,86 |
0.38 | 0.47 | 0.57 | o407 | 28.43 | 8,71 | 20.92 |0,89 3707 |1,22404 9,77
0.85 | 0.49 423 7 > i
{70130 | 0.85 | O, 0483 | 0.523 | jyvepy 1'8" | 60.66 | 68| 0.9994 | 60.62
0.08 | 0.11 | 0,09 | 0,008 | 27,07 | 4,88 | 20,05 |0.9850 | ge12 £.8%0 lois® g8 0, 13,87 |
£0.93 L0.9850 | ze1e 013" | 13,88 | 68| 0.909¢ 27
0.20] 0,00 | 0,36 | 030 0 297,78
MW ge.05124) 215.8 | 6.88 | .3081 409,1 #fnr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

RUN No.
HouRrs

518
378-402

— WET a8 Racvers|COMINED] o] T CHANGE YIELD BASIS H:+CO FED
% mhe | dme % e ] e | mie | wae | e | g ‘wal/hr [gal/BCH]_B/hr [B/MCF | #/gal T R/MCE| Unaita,
7 |20.086 |282.51 | 9.377 | 0.909 | 5,46 | 2,826 12,912 | 3,738 |-0.177 s2 Distributioh of
58,407 18,084 32.42 (40,509 3.927 7.9 112,206 '28.800 (16,135 12,157 |-24.50 1
0,819 | 36,04 {26,510 | 2,764 |121.64 | 8,501 | 9,410 111,386 | 85,60/ 8,830 400 E 8,35 | 0.549
0.800 | 0.820 | 6.6 | £.307 | o.e08 | 5,72 | 0,626 | 0,085 | 0.839 400-560  13.3  |0.093| ___|
1295 | 0.389 | 5.88 110,320 | 0.981 | 18.74 | 3.049 | 3.378 | 4,030 | 0,662 | 10.46/1.065 550¢ 8.4 [0.050
2.470 0,239 8.70 0.744 0,744 0.983 0.239 6.70|0.676 66,3
1.8 0.121 3.64 0.378 0,378 0.499 0,121 5.64/0,367
20.80| 2,097
2,680 | 0.260 | 30.94 | 0,808 | 0.808 | 1,088 | 0,260 | 10,94/1.108] 432 |2,632 |0.265| 9,85 0,903 6% 1,575 0.169/88.4
S8 0.365 | 0.034 | 1.50 | 0.106 | 0.106 | 0,140 | 0.034 0.087) |
52} 1.527 | 0.148 | 8.30 | 0.480 | 0.460 . 0.608 | 0.648 | |0.167) 7.89 |0.795 10 |1.202 |0.130]82.4 |
Sulls 0.527 | 0.052 | 1.86 | 0.099 | 0,009 _ 0.131 | 0,032 | 1.8 0.039| 1.86 0.188' *% |0.383 0.0 |
Golbe 0.533 | 0.052 | 3.65 | 0.161 | 0.161 _0.223 | 0.08 lo.068| 3.65 0.368 %% 0,670 |0.068]82.0
0.117 | 0,011 | 0.79 | 0.035 | 0,035 , 0.046 | 0,011 0.018] 0.79 _0.080] 3% |0.150 [0.015
0,17 | 0,011 | 0,83 | 0,035 | 0,016 | 0,011 0,017] 0,03 {0,008 ** 0,168 |0,007
10.597|24,07 | 2,499 4.2
27,838 9.604 215,79 |30,133 |67.671 45,360
95.034 | 26.170 9913.455:” 4.836 15.032 |41.202 |10.868 l21.334 | _ | S - .
1.59 432 2.1 1.32 | ‘
o cgl;% Lé:llyz% Tg,{f:.? T —TE EFFLUENT RECOVERED OW 0.3162% 6,95 )4 70)] 44,64 | 4,501 6.956 10.701
Previous Total SHIFT RATIQ | 'O Ot 873 |1.298|69.61 | 7.018 11,194 1,129 |
Current Period @600 008 Mo | o.250%! 1.746 | 0.176/13.75  1.386 1.746 0.176
New Total (H:0)(CO) o Gt 4,619 |1,474/85,36 |8.405  22.940 |1.305
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | MIT WATER 4,956%| 10.722 | 1.081] - 4 _ "
Contrsction| €O m | Heao| co | H, | cord, | GG | ouswm 2,468 | 1.257 ! S
! HDROCATION T T
64 90,99 75 .51 81,52 71,07 42,97 \ 51.78 | 80,59 TOTAL—C + 1 |
#Included in Resctor Effluent Total %
ce/M3 = 141.3-X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 24 Fresh Feed 10437 |°APL s1.0 13,3 | Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas . Recycle 11420 |Neut. No. 40.4 | se.7 | Fresh Catalyst Added 50 % 76 Mesh| Micron{ % | Microns |
Generator Outlet 415 Combined Feed 21857 Sap. No. 51,5 39.8 Total On 40| 419+ 9.7 80+
Reactor Inlet i Wet Gas—Measured | 51 |Hydrox. No. Catalyst Recovered 17p |0 180 |0 | 40-80
Condenser Inlet Adjusted 3674 Bromine No. 86.0 1In Reactor at End of Period 150 105 13.5 20—40
Product Accumulator 391 Loss 481 Pour °F. 200 4 8.2 10—-20
Chemicals, % by K2C0s 14,0 | REACTOR dp. Inches HzO 250 |62 58| O
No. Height 325 “ 2.0
‘TEMPERATURES—°F. REGYC]!/ Fresh Feed 1.08 o 0-12 24 <32% 1.8
Oxygen 364 Inlet Velocity—tt [sec. N 1943,8 63 | CATALYST
Natural Gas 733 Fresh Feed Rate—S C.F.H. 9918 HEMPEL, DIST. %| OAPT 2 43.2-74.4 68 Bulk Density, Lbs./Cu.Ft.
Generator 2340 per Cu.Ft. DenseBed|  ggq o5 F 3 74.4-105.6 75 Aerated 150
Quench Accumulator per Lb. Catalyst s.07 | @ 78,3 | 56.8 4 105.8-342.0 | 340 Settled 152
Reactor Inet 584 per sq. ft. | 15027 400550 15,3 36,5 Total 570 Compacted 168
Condenser Inlet 550+ 8.4 Particle Density, gm./ce. 4.45
Product Accumulator 60 Heat Transfer Calcullations CALCULATED FROM dp Hj Value, ml./gm. 9.32 |
Catalyst No. Height " Steam Rate = 388 #/hp. A. 8. T. M. DIST. O] Density, Lbs./Cu.Ft. 131 N Surface, m? /gm.
! 12,0 | 643 |@ 815 paig & 52 Naphthe °F. faventory, Lbs. 1956
2 is.2 s4a = 1196 Biﬁ]" 18P o6 Bed Depth, Ft. 22.62 ANALYSIS
3 74.4 664 |Water in @ 157°F = Jm'm/ 0% 132 Volume, Cu. Ft. |14.93 Fe
75  136.8 643 |Heat Tranaferred/# steam 0% 202 ¢
F7 __199.2 | 626 = 1070 B1Y %% 349 °
#8  230.4 620 (1070) (388) = 415160 BTU/nry EP 400 B
9  261.6 | 616 |Ave. Bed Temperature = 637 Rec. 97.5 K20 Wt % basis Fe
10 292.8 | 607 _ |ar = 637-521 = 116°H X-Ray Avalysio—
11 31,0 583 Tube Ares = 32.5 ft.P FeaeCs
12 sz | s75 Kz 73ENiemE ¢ 1101 Fes0
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 AVERAGE | M/HR < H ° Mol % | M/H: < H ° l(usﬁ::; At. Wt Bslance
FRESH FEED Qo | 0.4z |or0as 13,988 V5T M 186.68 214.82
Do | 36,57 36.56 | 36.627 | 10,086 | 10.086 0.086| S - el 44,64
H. | s7.20 58.76 | 58.407 |16.084 32.168 s i 208,04
P | 3.2 2.63 | 2.973 | 0.819 | 0.819 1.6 | S50 | 2.8 |0.234 |o.238 0.488 |™™ 334,36
Nos | 0u77 0.78 | 0.800 | 0.220 o | 1.0 Joam hanhiind 362,50
i | 2.4 1.27 | 1.105 | 0.320 | 0.320 |1.316 Wi | o2, [8.043 |8.143 |32,872 WEIGHT BALANCE _9g,24
M.W. 13,1331 S | 81 oser |1.50s | 4.7
o .68 | 3.102 | % | 405 |ou 2 4 WET GAS FACTOR| 318072
£199205 11.254 50.848 h4,908 | S i 15:009 (9928 | o959 INDICATED 1OSS—SCFH 3674
BALANCE 99.69 97,66 103,33 | TOTAL 1.260 | 14,426 461
WET GAS ‘GAS FLOW RATES 0/C = x'm LIQUID PRODUCT RATES
Teomn 9.52 | 9.30 | 9.31 | 9.377 VR PRESSURf TEMP. | S.C.EH|{ MW, M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT ,.,‘5',.1 4
Hio | 40,45 | 4054 |40.54 | 40509 . o ™ OIL |71gyn | 382,05 63| 0.9985 | 381.48 | 6.423 | 2450.2
2%, | 27.74 [ 29.83 |27.96 [28.520 | 79.31 | 4.36 |20.825 |0.0868 |10437 |1.483 | 27,538 416" | 240.20| 58 1,0010 | 240.44 | 62487 | 1545.3
Yo .88 | 2.36 | 2,00 | 2,307 oo s &
886 1055 10.120 | 70.51 | 8.78 | 4.086 11,0000 | 5163 |1.43 | 8.424 9" | 39.17| 60| 1.0000| 30.17 51,0 281,68
2.47 | 2.49 | 2.470 |prevers 3" 13.28 0,9990 | 13,87 6.423 | 85.81 44
:::: :::: ::x::: 1514 | 4.05 | 20.67¢ 0.94s4 20368 |1.143 | e7.32e 166,94 207.3 | 6.988
C;Hs P
0:33| 0.3 | 0.3 | 0.960 | s.02 | 0.81 Lso.e7 {00444 | a0se e | gy WATERg 103 | s60.22] 70| 0,9990 | 11,1 s
| 1083 | 1.42 | 1.63 | 1.527 |y\ariparcas : 112" 60,86 | 86| 0.990¢ | 60.62 | 8.26¢ | 61.0; 203.0¢ |
0.88 | 0.35 | 0.07 | 28.45 | .75 |20.00 |0uge17 | 3763 |1.8004 | 9.004 209.84 2472.9 | 12.468
i 0uts | 067 | 0.838 | .o
ik 0,18 0.08 | 0,00 | 0,117 | 27,07 | 4.68 %:::v 0.9896 | 2620 6,937
24188 0,168 0.08 0,11 0.117 STEAM
M. ¥ 22.160668 216.8 5,078 | 37,8, b8s #/hr
.
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YIELD CALCULATIONS

THE TEXAS COMPANY — MONTEBELLO LABORATORY

nuN No.
wouns _A0Z~426

YIELD BABIS H:+CO FED

FRESH FEED Recycie|©OMBINED! prpryent| NET CHANGE
% m/he #/he % m/me | m/he m/me | m/he {/gal] gal/hr Tgal/MCH ¥ wl OF] Uniats,
20,250 |286.80 | 10,177 3,026 |13.264 | 3,996 |-9.268 | Distribution of
56,633, 16.077 30.40 38,040 11.312 126,369 [14.938 +11.461 "y
2.860 0,761 33.49 28,173 8,378 | 9,139 11,063 1.924 8 0% 0.578
0,610/ 0,162 4.54 £2.137 0,636 0,797 0,839 00 =5 1.3 0.084
7| 0,383 | 6,14 7 3.498 | 3,881 | 4,619 | 0,738 1.234 500 0.7 10,079
2,453 0,720 | 0,720 | 0.963 | 0,234 0,684 63,9 |
1.397] 0,415 | 0,45 | 0,548 | 0,417
2.334
G 2,863 0,851 | 0,851 | 1,124 | 0.273 2.197| 432 |2,660 |0,277] 10,34/1.077) 6% {1,654 | 0.172/89,0
G 0.353 0,106 | 0,105 | 0,139 | 0.034 1.50/0.156| 424 |0.354 | 0.037 1
S 1.457 0,433 | 0.433 . 0.572 | 0,130 0.813| 5% [1,560 |0.163] 7.41/ 0,772 %' |1.215 | 0.127]|76.8
j 0,440 0.181 | 0,181 0,173 | 0.042 0.254] 48 0,502 |0.052| 2.44/0.25¢ % 0.502 |0.052
Gl 0.510 0.152 | 0.152  0.201 | 0,040 |o.358] 48 |0.631 |0.066| 3.44/0.368 5% 0.631 |0.066|62,7
Gl 0,107 0,032 | 0,032 0,042 | 0,010 0,075} 5% |0.137 | 0.014] J;_'72+‘0-°'75 825 0,187 | 0.014
Gifls 0.130 9 | 0,039 . 0,051 | 0,012 0,108| 5% 0,182 |0.018] o 5% | 0,182 | 0,019
GG | 2,059 6,026 |0.628| 28,36/2,641 4.321 |0,
TOTAL 26,621 |361.37 20,736 | 56,357 | 44,602 1 |
1:+00| g5 003 25,505 |ss07 scrH 14,338 | 39.653 20,719 I I ]
HC0 | 1,473 104199 : 3.738 | 1.990 | 1.24 . ; ]
+cg.1'1“)g LATIVE, Tg:?;? — BFFLUENT | MOmo o | 0,325 4,756 0.741] _45.64 4.756 7,107 | 0.741
Previous Total HIFT RATIO | 'O Ot 7,715 | 1,368 71.00\‘ 7,397 11.428 ‘ 1.191
Current Period ‘ ! (H)(C0a)g 5 :'i"ﬁ:fziii 0.240% 1.379) 0.178 15.231#.379 1,704 0.178
New Total | | (H20)(CO) PRODUCTS ¢ 87.27 9.094 14.837 | 1.546 54.231‘ 8,776 ‘;15.152 1 1.369
FRESH FEED CONVERSION — 7¢ TOTAL FEED CONVERSION —; | SELECTIVITY | W&T waTeR 4.840 87.20 9.086]  10.468 | 1,001 i o
Contraction| €O H, i He+CO co i Ha Cot Gt | ross waR 100.43010.465|  _ 12.172 | 1.268] E L o
1 ! HYDROCARBON ; T
64,19 90,53 75.95 81, 69.87 79.58 Tot—G + 11,428, i 1

#Included in Reactor Effluent Total

9/M3 = 1691 ¥ =/MCF
cc/M3 = 1413 X gol/MCF.

OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PsIG RATES SCFH oI INVENTORY DATA PARTICLE SIZE
Oxygen 423 Fresh Feed *AP1 51.9 n Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 25 Recyele Neut. No. 5.0 Fresh Catalyst Added g = Mesh | Micrond 75 | Microns | % |
Generator Outlet 418 Combined Feed Sap. No. 53,1 Total Ond0f 419+ | g o 80+
Reactor Inlet a2 Wet Gas —Measured Hydrox. No. Catalyst Recovered 0 [150 |gg o | 10-80
Condenser Inlet Bromine No. 92,8 In Reactor at End of Period o (105 L, o | 20—
Product Accumulator 202 Pour °F. W0 (1 g, 4| 10-20
Chemicals, % by Ka G0 REACTOR d-p, Inches Hz 0 w0 |82 | pg| 020
No. Height 325 44 2.0
TEMPERATURES—°F. Recycle] Fresh Feed o 0-12 bl 2.4 i
Oxygen 352 Inlet Velocity—ft.fsec. L 1peasez CATALYST
Natural Gas 734 Fresh Feed Rau—Sﬁ g HEMPEL, DIST. %) 2 43,2-74 .4 Bulk Density, Lbs./Cu.Ft. 7:
Generator per Cu.Ft. Dense Bed 25 °F. 5 74.4-105.6 Aerated 148
Quench Accumulator per Lb. Catalyst 100 78,0 4 105.6-342.0 Settled 150
Reator Inlet 607 per_sq 400550 11.3 Total Compacted 169
Condenser Inlet 550+ 1047 Particle Density, gm. ‘cc. 4.5
Product Accumulator 5 lieat Zransfer Galoul CALCULATED FROM dp H, Value, ml. /gm. 0.47
Catalyst No. Height " Stesm Rate A. S. T. M. DIST. 0! Density, Lbs./Cu.Ft. 2 Surface, m? /;gm.
! 12.0 | 646 |@ 822 psis & 521°F Naphthe F. Inventory, Lbe.
2 43.2 | 650 = 1196 B 18P o Bed Depth, Ft. CHEMICAL ANALYSIS
3 74,4 655 water in @158°F = 125 BTU/#| % 132 Volume, Cu. Ft Fe
A5 1s6.8 645 Heat Trensferred, 0% 22 ¢
A7 199.2 627 = lom 90% 348 °
#8230, 623 (1071) (400.4) = 428828 BTU/br,EP 298 o5
9 261.6 621 Ave. Bed Temperature = 638°F 1oss o5 K20, W+, % basis Fe
10 292.8 612 aT = 638-521 = 117°H X-Ray Analysis—
11 311.0 | 589 |Tube Area = 33.2 ft FezeCs
12 s2.0 | ses  |K = Thaniies) = 10.2 Fel
Fe
| as anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 1400 | 2200 | ogoo [AVERACE | M/HR ° Mol % | M/Hr H ° Mmﬁ.:.; At. Wt. Balance
FRESH FEED Qo0 | 0,40 g.gi_l’ 14,016 VTN 186,37 215.30
Do | 37.11] 41.12| 37,15 38.460 [10.228 10.238| Soeo o 45,64 45,64
H:. | 67.85| 53,71 | 58.34 | 56,633 15,077 e ki 100.43 100,43
0 | 2,65 3.31| 2.62| 2.860] 0.761 1.522) %0 | 2,04 | 0197 0.394 |TOTA- 332.44 361,37
Moo | 0.70| 0.56] 0.57| 0.610]0.162 foe | 2,00 | 0.0 it 361,57
i | 1.e0] 1.30| 1.32| 1.487]0.383 | 0 Wi lgpe | 7,089 31.756 WEIGHT BALANCE| 97,99
M. ¥ 13,5745 Gl | e 52 | 0,823 4,938
wote s.520] 0% | ae1 | 0445 | 3.560 WET GAS FACTOR| 1155228
05,97 0 | 0% 0:080 INDICATED 10%"SCFH_5)
BALANCE| 19,4928 40,424 [14.410
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
€., | 9.25 | 12.12] 9.18] 10.277 TEMP. | SCEH| MW HOUR GAGE | GAL. °F GAL AT yREN # BN
;"g- 38.76 | 37.00| 38.36 | 38,040 |y pren ™ OIL 51303 | 207.46 | 68 [1.0010 | 207.68 | 61,9 |1333.9
% |ea.e2 | 27.70| 28.60] 26.173] 79,31 0.9877 | 10092 |1.4604 019" 30.17 | 60 39,17 (6,423 | 251,6
Moo | 2,07 | 2.84] 2,00] 2,187] 4 0ns s 168.51 1082.3
S |1.00 | 11.38) 12.01] 11.783] 79,31 0,9971 | 3128 [1.1321 +2.02 | +13.0 | 45.64 |
GHe | 2v | 2.65| 2.ae| 2.483) 00 w8 170.56 1096.3 | 7,107
Gl | 230 | 13| 1.e8] 1.307] 13504 0.9428 | 10227 |1.1321
2.66| 2,07] 2.863|y..
0.38| 0.29| 0.353| 5.02 l0.9428 | 1046 |1.1321 WATER; 1g3% | 408.24 | 70 07,63 | B.558 | 3367.9

| 137 1,421 1457 NATURALGAS
0.38] 0.80| 0.440| 28.43

0,51 0.47| 04510

0,17| 0,07 0.107]| 27.07

OXYGEN

0.16| 0.16| 0,130

STEAM
M.¥. |22,5881] 215.8

0,9877 | 2639
[ 261 |

185

0 ,_elgm 3862 1.2187

8'93" | 360.22 | 70

| 369,86 [8:264 | 2073.9

400.4 # ste .

411" | 262.02 | 68
Jorar | 177078

261,81 1.2 2162,0
17.66 | 8.258 145.8 | 18,172

292.12 £2410,8 | 100,43




THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN o, 82
YIELD CALCULATIONS wouns _$26-480
FRESH FEED WET GAS necycin| OMPINED| grruENT| NET CHANGE YIELD BASIS H:+CO FED
At. Wt. Bals T
% mhe | e % e o] mbe | mhe | mae | mae | e ol| gal/hr [ga/MCH B/hr CF| Unic
I
10,522 | 289.12| 8.973 | 0,823 | £3.05 | 2,641 12,963 | 3.464 | 0.499 266,07 | — Distributioy or
56,490 15,080 30,3636,368 | 3,333 | 6,72 10,703 25,763 14,038 [11,727 | 23.64 Recovered 041
2,037| 0,785 | 34.46[30,174 | 2,766 (121,75 | 8,882 9,665 |11.648 | 1.983 | 87,27(9,072 400 0,677
0,703 | 0.187. 5.24| 3.687 | 0,338 | .47 | 1,085 | 1,272 | 1.423 | 0,151 400-8 0,089
1.150] 0,307 4,92[20,377 | 0.951 | 15,26 | 3,056 | 3,362 | 4,006 | 0.644 | 10,341,076 550¢ 0, 74
GR 2.603 | 0,247 | 6,95 | 0,793 | 0,705 | 1,040 | 0,247 | 6,9./0,720 64,
Gt 1.490 | 0,137 | 4,12 | 0,439 | 0,439 | 0,576 | 0.187 | 4,12[0,428
Ctee ! 21,39(2.224
Gf. $.263 | 0,290 | 12,20 | 0,831 | 0,951 : 1,221 | 0,290 | 12,20]1.268| 432 |2,824 0,295 | 10,98/1,142' 8% |1.757 0,183
Gl 0.340 | 0.031 1.3” 0,100 | 0.100 ; 0.131 | 0.031 1.37]0.142 | 42 |0,323 |0.034|
C.H,
sdiot 1.605 | 0,147 | 8.25 | 0.472 | 0,472 _0.619 | 0,147 | 8,25/0.858| %% 1,650 |0.172] 7.840.816 610 13,285 |0.134] 81.5
C.H,
sdied 0.363 | 0.033 | 1,82 | 0,107 | 0.107 _0.140 | 0.033 | 1.92[0.200| *# 0,388 |0.040| 1,82 0.200 ** |0.388 |0.040
[
L 0.553 | 0.051 | 3.58 | 0,163 | 0,163 _0.214 | 0,051 | 3.58/0.372 0,657 _l0.068| 3.580.372| ®4% |0.657 |0.068] 85.6]
CH,
7l 0,093 | 0,000 | 0,65 | 0,027 | 0,027 0,026 | 0.008 | 0,65]0,068 0.124 |0.013] 0.650.068] 5% |0,124 [0.013
C.H,:
38 04133 0,01 1.01 | 0.039 | 0,038 | 0,051 | 0,012 1.91}9_4_@ 554 0,182 [0.019| 1.01!0.105| #% |0.182 |0.019
GG 28.98|3.013 6.148 0,639 | 25.98 2.701, 4.393 |0.457
TOTAL 26,650 46,331 | 9,167 | 29,77 |29,437 56,096 |44,101 I
Hi+CO L]
- 26,382 SCFH | 4.156 13,344 |38.726 |17.500 |21.226 | | _ —_
ki 1,46 1,039525 4,05 1.9 1.24 4
CUMULATIVE TOTALS — ¢ RECOVERED O . . .82/ 4, ‘7. o7
—SUMULATIVE TOTALS e T g —| EFFLUENT 0,326 45.82]4,7636.461,7.114 |0.740) 45,82 4,763 7.114 |0.740
Previous Total ] SHIFT RATIO | TO Ot 74.80|7.776 13.262 !1.379| 71.80;7.464 11.507 [1.196
T WATER SOLUBLE
Current Period H (He) (COa) CHEMICALS 0.256% ! 13.56/1,410 7554 |1,731 |0.180| 13,56 1.410 1.731 | 0.180
T SIAND 3 i
New Total | ! i | H0)C0) 9§ TN J, 88.36/9.185 4.993 |1.559| 85.36/8.873 13.238 [1.376
FRESH FEED CONVERSION — TOTAL FEED CONVERSION -9/ | SELECTIVITY |  NET WATER 4.914z | 88.53/9.203] _ 10.631 |1.105 o
T =2 e
Comnuicnl co “ H, ! H;+CO co : H i CO+H, Cy+ G+ GROSS WATER 102.09[10.612 B2B 12.362 1,285 i
| e LT e ] e e Bt
6! 77,87 | 63 73,28 45,52 | 54,81 80,51 TOTAL—C, + 109.7501.409
#Included in Reactor Effluent Total 9/M3 = 1691 ~ ='MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10104 °API 51.4 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 424 Recycle 11157 Neut. No. 45.0 38.3 Fresh Catalyst Added 63 3 95 Mesh | Microns o Microns ‘s B
Generator Outlet a6 Combined Feed 21061 |5 No- 56.4 8.8 Total Ond0f 419+ | o o 80+
Reactor Inlet 411 ‘Wet Gas—Measured 3070 Hydrox. No. Catalyst Recovered 24 100 150 57.0 40—-80
Condenser Inlet Adjusted 3474 Bromine No. 83.5 In Reactor at End of Period 150 105 14.2 20—40
Product Accumulator 391 Loss 404 Pour °F. 200 4 13.1 10—-20
Chemicals, % by K:COs 14.0 | REACTOR d-p. Inches Ha0 250 |62 3.6 0-20
No. Height 3
0. eig] 325 “ 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.10 1 12-43.2 63 <325 1.0
Oxygen 370 Inlet Velocity—ft. [sec. 0.7 2 43.2-74.4 68 CATALYST
Natural Gas 747 Fresh Feed Rate—§C. 6& 9620 HEMPEL, DIST. % opPI 3 74 .4-105.6 76 Bulk Density. Lbs./Cu.Ft.
Generator 2355 per CuFt. Dense Bed | gpry 205 °F. 4 105.6-342.0 | 388 Acrated w1 |
Quench Accumulator per Lb. Catalyst 4.78 400 78,0 56.4 o 0-12. 24 Settled 153
Resctor Inlet 625 per sq. ft. | 1as76 | 4050 12.0 36.4 586 Compacted 173
Condenser Inlet 550+ 10.0 Particle Density, gm. ‘ce. 4.5
Prod.%! Accumulator 60 Heat Transfer Calculations CALCULATED FROM dp Hi Value, ml./gm. 12.1
Catalyst No. Height " Steam Rate = 412.7 #/hr A. S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm.
! 12.0| 650 |@ 815 & 5219F = 1196 pru/g |  Nehths °F. Inventory, Lbs. 2011
2 43.2| 654 Water in @1599F = 126 pru/#| IBP o6 Bed Depth, Ft. 23.26 |CHEMICAL ANALYSIS
3 7444 664 Hest Transferred/# stesm 10% 132 Volume, Cu. Pt. | 15.35 Fe
£ 1070 BTY 3
£5 136.8 | 648 0% 220
’ 7 199.2 634 (1070) (412,7)= 440915 BTU/he. %% 344 °
£8 250.4 | 628 Ave. Bed Temperatures 6460F| EP 398 i
9 261.5| 627 4T s 646-521 = 125°H 98.0 s
10 202.8| 615 | Tuve Area = 32.0 £t.2 ¥-Ray Aualysis—
440915 _
1 311.0| 896 |X = [25)(az.a) 1077 ForoG
12 342.0| 581 FeaOs
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
T =
HOUR pvence | wn | c u o Mol % | M/He c H ° Messares At We. Balance
0.047
FRESH FEED . : Qore | 0.49 6808 13,712 |VET G4 191.06 216.21
8!
C00 | 37.99 |39.07 |39.10 |38.720 |10.322 |10.322 ho.3e2 | Sxme ©-858 bt 45.82 45.82
M. | 55.67 |56.83 |56.97 |56.490 |15.060 30.120 . WATER 102.09 102.08
co,
%0 | 2.93 | 2.90 | 2.98 | 2.937 | 0.783 | 0.783 1.566 | 480 | 2,04 [0.187 [0.197 0.394 |TOTA 338.97 364.12
N, N
26.016 0.64 0.78 0.69 0.703 0.187 28018 2,00 0.193 ki 364.12 364.12
CH, CH,
&% | 2,77 | o.e2 | 0,26 | 1.150 | 0.307 | 0.307 | 1.228 wols |gp1p 7,931 [7.831 |31.724 WEIGHT BALANCE  93.09
G, H,
M Y. 13.6583196 ode | g52 0,822 [1.644 | 4,932
C,H, 'WET GAS FACTOR|
6,738 | 3,369 | 0% 461 3,580 1.131634
C.Hyo o 0. INDICATED LOSS—S C FH
21195872 11.412 |38,086 15,257 | ses20 0.05 0.060 3474
BALANCE 20201 94,30 108,16 | "™ | 19,4027 1.176 |40.386 |14.106 404
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® FHR
Lo 8.80 | 8.50 | 9.62 |8.973 VR | PRESSURE TEMP. | S.CEH| M.W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL.AT6] wiGar- % GALHR
He ATT [ 720
Lhe 35.85 | 36.05 | 38,17 B6.368 | oo o OL {7014" | 377,68| 61 0.9995 | 377.49 | 51.4 45.82
%0 | 28,76 | 30.80 |30.96 50,174 | 79.31 4.20 20,63 0,9887 | 10104 |1,4559 | 26.650 3'10k"| 207.46| 58 11.0010 | 207,85 | 6.441 7,114
1.50] 61
S-;n-- 3.62 | 4.91 | 2.53 |3.687 | yircas 169.64
iaste | 12,76 | 9.75 | 8.64 20,377 | 79.31 8.69 | 4.025 |0.9980 | 3070 |1.1079 | 8.101 1.09 > 7.0 J
2 . T T75.TS
s .62 | 2.76 | 2,80 |2.693 | . oo ]
Siof | 1,38 | 1.60 | 1.49 |1.490 |116.14 4.05 20.71/0,0460 | 10122 |1.1079 | 26.706 J—
C,H, LT (171
s 3.06 | 3.45 | 2.99 |3.163 |, ..
S0 | 0.34| 0.44 | 0.24 |0.340 5.02 20.71)0.9460 | 1035 [1.1079 | 2,731 |WATE! 1.2
S | 1.2 24,5 (158 | TII57 ~ - P
séict . 1.67 | 1.62 11,603 |\\rion: cad 717" | 401.69| 66 [0.9994 | 401.45| 8.258 102.0!
¥ | 0.44| 0.32 | 0.33 |0.363 | 28.43 5.64 20,96/ 0,8931 | 3668 |1.219 | 9.651 411" | 262,02| 68(0.9992 | 261.81 12.362]
Gl 0.81| 0.56 | 0.49 |0.563 - "
70430 o ! o . = =
. %08 oxveen 312 170.36 | 62 0.8998 | 170,33
7 | 0.08| 0.09 | 0.11 |0.005 | 27,07 .80 20.96: 0.9887 | 2580 6.809 or3" 13.28| 61/0.9999 | _13.28 i
CaHy Jorst
Sl 0.7 042 | o. ) .
i 1 loass | o 38.0 296.69
M ¥ p3.58498p 215.7 | 6.29 | 0.3042 412.7 #for.




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

nun o, 51V

Houns __460-474

FRESH FEED WET Gas necveus| COMBNED] gemuent] e cHANGE YIELD BASIS Hi+CO FED
% mhe | e % —,,,‘7‘;,3’-&%,— whe | mwhe | mme | mae | g [HHCF] Weal] salhe Tt B R T T e
o |36.813 |20.147 |284.22 | 8.883 | 0,796 | 22.30 | £.630 |12.777 | 3.426 | 9.381 | ™ of
fh. [60.03 |16.274 | se.61|38.464 | S.448 | .95 |11.308 |27.662 |14.636 | 12.626 |
%0 | 2.07 | 0.72¢ | 51,88 | 29.098 | 2.600 |124.82 | 8.616 | 9.330 |11.224 | 1.885 | 400 EP) .562
Moo | 0.867 | 0.230 | 6.70| 2,130 | 0.101 | 5.35| 0.631 | 0.870 | o.822 1400-58} 301
. | 0.660 | 0.170 | 2.87|10.053 | 0.899 | 14.42 | 2.971 | 3.180 | 3.870 | 0.720 50e 2,083
G 2.600 | 0.253 | 6.54 | 0.770 | 0.770 | 1.003 | o0.233 | | 61.0
G 1,665 | 0,149 | 4.48| 0.492 | 0.492 | 0.641 ! 0.149 |
C+Ce
% 3.543 | 0.318| 13.38| 1.049| 1,049 | 1,367 0.518 3.097 p.309 |12.04 1.202 | 628 | 1.927 p.192 |85.9 |
G 0.563 | 0.052 | 2.29 | 0.178| 0.178 | 0.225| 0.082 220 424 |0.540 D.054 |
Gl 1,790 | 0,260 | 8,98 | 0.530 | 0.530 | 0.890 | 0.160 1.796 0,179 | 8.53 p.es2 | ©10| 1.390 p.140 |82.0 |
S 0.393 | 0,085 | 2.0 | 0.116 | 0.136 | 0.151 | 0.085 10 D.os2 | 2.08 0.205 | 4% | 0,418 p.0s
Gille 0.610 | 0.055 | 3.86 | 0.181| 0.181 ' 0.236 | 0.085 0.071 | 3.86 0.385 | %45 | 0,708 p.071 | 89.7
Satha 0.070 | 0.006 | 0.43 | 0.021| 0.021 | 0.027 | 0.008 0.008 | 0.45 p.043 | %8 | 0,082 D.008
Sl 0.40 | 0.013| 1,00 0.01 0.061 0,066 0,013 D.020 | 1.09 0.109 | 8% | 0.197 b.020
CCs D.683 |27.98 2.794 | 5.9) 4.731 0,472
TOTAL 27,863 | 358,46 8,965 | 206,92 | 20.608 | §7.171 | 44,152
B+C0J o5 056 | pe.azy | - sern 4.244 14.018 | 40.439 | 18.262 | 22,177
Hy/c0 1.60 | 998645 4,33 2,16 1.7 )
- cg.%hé Lazllv:ll% Tg{fi-j» T T lE EFFLUENT | MOW® 08 | 0,3429¢ 48,08 4.802! 6.43] 7.474 10,746 | 48.09 4.802 ﬁv.vn 0.746
Previous Total SHIFT RATIQ | TOT& O 80.15 8,004 e.aoLc.uz 1.429 | 76,07 [7.597 | 6.2312,205 1,219
Current Period G0 “ohics' | 0.260% | 13.74 1,877 7,89 1,752 0,175 | 13.79 .37 | 7.87 1.752 [0.175
New Total (H:0)(C0) -8 | 1w vun, 93.94 9,381 5,8516,064 [1.604 | 89.86 8,974 | 6.4413.957 (1.394
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -, | SELECTIVITY | W wATRR 4.97686 0.764
Contraction| €O H, H,+CO | <o ‘ H, | CO+H, | Cu+/G+ | caoss mam 2.516
67,47 | 92,16 78 63,94 | 73.19 | 46.37 [ se.4] go.c i
#Included in Reactor Effluent Total 9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10446 |°API 51.6 32.1 | Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 424 Recycle 11221 Neut. No. 40.6 38.3 Fresh Catalyst Added 49 o 4 Mesh | Micron: T Microns %
Generator Outlet 416 ‘Combined Feed 21667 Sap. No. 50.9 | 39,8 ‘Total On 40| 419+ 13 80+
Reactor Inlet 411 Wet Gas—Measured | 59, | Hydrox. No. Catalyst Recovered 53 100 | 150 60. 40—80
Condenser Inlet Adjusted 3397 Bromine No. 80.2 In Reactor at End of Period 150 105 13 2040
Product Accumulator 391 Loss. 310 Pour °F. 200 4 8. 10—-20
Chemicals, % by K2COa 11,0 REACTOR d-p, Inches H:0 250 |62 2 020
No. Height 5 |4 1
‘TEMPERATURES—°F. Recycle/ Fresh Feed 1.07 1 12-43.2 63 <326 1.0
Oxygen 331 Inlet Veloeity—ﬁ.[lec, 0.7 2 43.2-74.4 68 CATALYST
Natural Gas 769 Fresh Feed M*M 10014 HEMPEL, DIST. % OAPI 3 74,4-105,6 76 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 625 205 °F. 4 105.6-342 .0 380 Aerated 153
Quench Accumulator per Lb. Catalyst 4.78 400 75,3 55.8 0 0-12 2 Settled 155
Reactor Inlet 587 per sq. ft. 15173 | 400550 13.6 36.4 611 Compacted 175
Condenser Inlet 550+ 11.1 Particle Density, gm./cc. 4,5
Product Accumulator 58 Heat Transfer Calculations CALCULATED FROM dp NH; Value, ml./gm. 10.5
Catalyst No.  Height " Steem Rate = 399.4 fi/hr. A. S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm.
! 12.0 644 __|@ 814 psia & 518%F 3 1197 pfu/ferhthe °F. fuventory, Lbe- 2007
2 3.2 650 |Water in @ 160°F = 152 08 Bed Depth, F. 24,g5 |CHEMICAL ANALYSIS
3 7404 666 Heat Transferr. team 1o 134 Volume, Cu. Ft. |16.01 Fe
45 136.8 648 et 0% 220 ¢
LAMETYY) 631 | (1069)(399.4) = Azsglss BTO/r X 350 °
£8  230.4 627 __|Aversge Bed Temperature EP 398 i
9 261.6 627 - 98.0 €20 W % basis Fe
10 292.8 618 dT = 644-518 = 126%) X-Ray Analysie—
1 311.0 597 Tube Area = 33,5 £t.2 FeseCr
12 342.0 s7e | x=TIEETTREE)= 101 Fea0-
Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR I |IAVERAGE M/HR c H o Mol % M/Hr c H o lun#.:'dr At. Wt Balance
FRESH FEED Qe | 0.50 5;;2; 13.992 |¥ET GAS 188.03 206,94
Qo | 37,01 | 36.61] 36.82|36.813 |10.147 | 10.147 Mv e 6.996 o 48.09 48.09
%5, | 69.08 | 59.10| 68.99)50.043 |16,274 32,548 . i 103.43 103.43
%0 | 2.87| 2.60] 2.41] 2.627 | 0.724 | 0.724 1468 e |26 |o.215 |o.2as 0.430 |TOTAL 3390.55 358.46
Moo | 0.88| 0.8 o0.86| 0.867 | 0.230 0.190 hioleing 358.46 358.46
@i | oe| o0.81) 0.92) 0.680 | 0.179 | 0.179 | 0.716 8.104 |8.104 [32.416 WEIGHT BALANCE _o4.72
MW 0.896_ |1.792 | 5.376
e 7.150 | 3.575 0.491 |1.473 | 3.928 WET GAS FACTOR| 1 .30057
22607 11.050 | 40.414 15,170 5:004 |o-o85 | oot INDICATED LOSS—SCFH 3307
BALANCH 77 96,44 105,10 l41.908 | 24,422 310
WET GAS GAS FLOW RATES 1Y LIQUID PRODUCT RATES
Qoo | 8.74| 8,78 | 9.5 | 8883 vR TEMP. | s.CRH] MW, | MR | HOUY GAGE | GAL | °F | FACTOR | GALATA phn | % | ciinn |
s, | 38.59 | 57.67 [39.15 |38.484 eRasH FEED e OIL |7usyn | 395.14 | 60| 1.0000 | 396.14 | 51.6 48,09
b | 26,06 | 20,67 |26,76 |20.008 | 79.31 | 4.3) | 20,64 |0.0026 | 10448 1.492 | 27,863 703" 377,88 | 61 0,9995 | 377,40 6.43¢ 7474
Nou | 2u0) 1085 | 2.6 2130 WET Gas e 3'3" |17¢.73 | 58] 1.0010 | 174.90
S | 9.97 10.70 |10.43 [10.085 | 7e.s1 | s.e2 12,0019 | 3087 | 1.1100 8.146 o 15.49 | 88 18.50
GH | ear0| 259 | 2um1 o 177.08
1.83 | 1.63 3 11534 | 4.08 | 20.72 |0.9438 | 10210 | 1.1199 26.940 2.33 +16.0
G | su1| 3.5 | 307 — o 179,38
G | 0.67] o.56 | 0.2 5.02 | 9.2 | 20.72 [0.9438 | 1011 | 1.1100 8,668 |WATE!
2.01] 1.81 | 1.85| 1.790 |yurumarcas e * 716" | 397,32 | 66[0.999¢ | 397.08| 11.1 103.43
Ou44 | 0.40| 0.3¢| 0.393 | 28.43 | 5.88 | 20.95 0.6890 | 3778 | 1.2104 9,04 312" |170.36 | e20.9998 | 170.33| 8.264 12,514
0.87| 0.62 | 0.54 | o.er0 | . : 108" | 87.01 | 70/0.0990 | 86.92
0.07| 0,07 0.07| 0.070| 27,07 | 4.68 | 20.94 |0.99%4 | 2ess 6.9¢8 1o's" | 13.88 | e2o.9998 | 13.28
0.14| 0.4 | 04| 00| ss7.3
MW E::W&v 6.4 |0.3016 | = |399.4 #ifr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

FRESH FEED WET GAS Recycte| OMBINED! pepueNt| NET GHANGE YIELD BASIS H:+C0 FED
% | e | e % [ Bl I T e | e | e | e [EOF Do s eayince] i TECF | B | gl I MCE Uniae
.. | 55.995 | 9.989 | 278,11 8.623 | 0.747 | 20,02 | 2.335 | 12,264 3.082 | -9.182.267.10 Dis of i
Hi. |50.435 116,395 | 33.05 s.266 | 6.58 110.208 | 26.603 13,474 |-13.120 l-28.47 Recovdrea o1 | | B
4, | 2.577) 0,711 | 31.20[50.587 | 2.649 [126.57 | 8.282 | 8.993 10,951 | 1.938 | 85.28|8.548 400 ® o.608
Moo | 0.917) 0,258 | 7.09| 2.820 | 0.244 | 6.84 | 0.764 | 1.017 | 1.008 400-580 | 0.093]
CH:. | 1.080 0.298 4.78| 9.873 | 0.855 | 13.72 | 2.673 | 2,971 | 3.528 | 0.557 | 8.94[0.896 550+ | 0.059 |
Gille 2.587 | 0.224 | 6.28 | 0.701 | 0.701 0.925 | 0.224  _6.28)0.629 ! ! 62.0
G 1.587 | 0,137 | 4.12 | 0.430 | 0.430 0.567 | 0.137 | 4.12{0.413 '
19,34 [1.938 : .
5170 | 0.275 | 11,57 | 0,858 | 0.858 1.133 | 0.275 | 11.57[1.160 | 4% | 2.678(0.268 | 10,41 0,104 % 11,666 0,167 | 87.3
OO 1 i

0.463 | 0,040 | 1.76 | 0,125 | 0.125| 0.165 | 0.040 | 1.76)0.176 424 | 0,415 0.042 |
1,537 | 0.1%3 7.46 | 0,416 | 0.416 0,549 | 0,133 | 7.46/0,747 | 8.0 | 1,492 (0,149 | -
1,80 | 48 | 0.370 10,037 | . 0a
3,090,310 | 45 | 0,567 /0.057 | 3.09:0.310 5% lo.567 0.057 | 86.3
0.51]0.051 | 525 | 0,097 0,010 | 0.51.0.081 5% |0.097 0.010

810 3.162_0.116 | 81.0
]
48 10,370 0,037

0.360 | 0,031 1.80 | 0,097 0,097 0,128 0,031

0,503 : 0,044 3,09 | 0.136 0,136 0.180
0.080 | 0,007 0.51 | 0.022 0.022 0,029 | (

0.115 | 0.010 | 0.84 |0.081 | 0,031 0.081 | 0.010| 0.8¢/0.084 884 | 9,152 0,015 | 0.84 0.084_ 5% 0,152 l0,015
! 27,03 |2.708 5.7710.678 | 23,74 2.579 4,014 (0,402
27.586 | 354.32 8.662 |202.06 [27.078 | 54.664 41.342 I
H:+CO| 9977 :
:+C0) 95,426 26,324 SCEH 4.013_| 12.543 867 o B S S I |
T T
H/CO | 1,65 100232 4,37 | 2,17 ! 1.43 g
CUMULATIVE TOTALS ¢ RECOVERED O | :
o SUMULATIVE TOTALS o —— ] EFFLUENT 0.34594 48,514,861 7.5890,760 | 48,534,861 7,589 [0.760
Previous Total SHIFT RATIO | TOM ol 75,547,569 | 13,360 1,338 | 72,257,240 11,603 1.163
N WATER SOLURE 1 1 T
Current Period (o) (C0n CHEMICALS 0.259# | 13.73[1.376 | | 1,759 76 | 13,731,576 1.759_0.176
1(C0:) g g ! i
New Total (H:0)(C0) Tonicls ¢ 89.27 (8,945 85.98 8,616 13.362 11,339
; g
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | NI WATER 4.997# . 90,029,020 | H 7 |
Comncnon‘ o | i H.4+CO | €O ‘ Ha ’cO+H. Co+ G | s WA 103.7510.3906 12.566
‘ HYDROCARBON i C T
68 92,48 | 00.07 | 84.76 49.35 | 57.40 | 82,19 | WA—(+ 108.61 00,883
#Included in Reactor Effluent Total 9/M3 = 1691 » =MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODIICT TESTS CATALYST DATA
P PSIG RATES SCFPH, OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 428 Fresh Feed 10468 | API 52.2 11,2 | InReactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 425 Recycle 10268 | Neut. No. 40.5 | 3.5 | Fresh Cotmlyst Added gg g gg |Mesh| Mierond i | Microns |
Generator Outlet 418 Combined Feed 20723 Sap. No. 50.3 39.8 Total On 40| 419+ 7.7 80+
Reactor Inlet 412 Wet Gas—Measured 3047 Hydrox. No. Catalyst Recovered 48 100 150 58.2 4080
Condenser Inlet Adjusted | 5pg4 |Bromine No. tn Reactor at End of Period wo (s [0 20-40
Product Accumulator z01 Loss 237 |Pour °F. 200 |74 12.5 10-20
Cheicals, % by K2C0s 140 REACTOR d-p, Inches Hz 0 %0 |6 22l 00
No. Height 325 4 2,4
‘TEMPERATURES—°F. ReCycle/FNlh Feed 0.98 0 0-12 24 <326 1.8
Oxygen 336 Inlet Velocity—ft.sec. 1 12-43.2 63 CATALYST
Natural Gas 760 Fresh Feed Rate—iﬁf2 9980 HEMPEL, DIST. % OAPL 2 43.2-74.4 68 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed| ¢ 205 °F. 5 74.4-108.6 26 Aerated 148
Quench Accumulator per Lb. Catalyst 65 400 s0.0 | se.6 4_105.6-382.0 | 395 Settled 150
Reactor Inlet 27 per sq. ft 15121 00550 12,2 | 36,3 626 Compacted 165
Condenser Inlet 550+ 7.8 Particle Density, gm./cc. 4.5
Product Accumulator 53 eat Transfer Caloulations ‘CALCULATED FROM dp H, Value, ml/gm.
Catalyst No. Height # Steam Rate = 407.7 #/hr. A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm.
L 12.0 649 814 paia & 518°F =|1107 Bru/#Naphthe °F. nventory, Lbe 2148
y CHEMICAL ANALYSIS
2 43.2 654 Water in @ 160°F = 128 Bru/fl 'BP 88 Sed Depth, Ft. 2s.0s|°
Fe
3 74,4 874 eat Trensferred/# steam bl 124 Volume, Cu. Ft,|16.39 hd
7 = 1069 BTO o c
136.8 650 218
o
7 1002 637 |(1060)(407,7) = 435831 BIU/nk, 354
H
8 2304 635 verage Bed Temperatyre EP 408
= 648°F K20, W+, % basis Fe
9 261.6 635 Loss 1.0
X-Ray At is—
10 292,8 625 _ QT = 648-518 = 130°F 7 Aol
FezaCo
10 a1.0 605 be 5580 10
- FeaO.
12 342.0 sen K * Tamo(eaiey " *%rf b
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
N - Tir
HOUR [ 1400 | 2200 |og00 [AVERAGE | M/HR < H o Mol % | M/H < H ° Messired At, Wt Bslance
o .616
FRESH FEED Yoo | 0,73 |olom 13,774 |WET GAS 187,49 202,06
0
o | 36.62 | 34.64 |36.72 |35.903 | 9.920 | 9.920 9.920 | ftoe o 48,51 48.51
. H;
H5. | 56.48 |61.06 |68.76 |59.435 |16.395 32.790 s WATER 103,75 103,75
% | 263 | 2,30 | 2.7 | 2577 | 0.1 | 01 1422 2.16 |0.209 | 0.209 0.418 [T 330.75 354.32
Moo | 0.69 | 0.99 | 1,07 | 0.917 | 0.283 3.17_|0.308 FRESH FEED 354,32
M| 1.58 | 0.92 | 0.74 | 1.080 | 0.298 | 0.208 | 1,102 82.16 |7.985 | 7.985 |31.940 WEIGHT BAUNCE| 95,89
MV 12,8441 7.98 0,776 | 1,562 | 4,656
H, 'WET GAS FACTOR|
s 5.647 | 2.824 3.68 0,358 | 1.074 | 2.86¢ 1.07771
0.11 0.011 0.044 0.110 INDICATED LOSS—SCFH
10.938 |39.629 14.176 0.02 |0.002 0.010 | 0.02¢ 237
BALANCE 100,50 100,00 90,88 | "Hfe 19,3485 9,720 |10.074 |309.594 |14.192
WET GAS GAS FLOW RATES o/c = 1.308 LIQUID PRODUCT nusz i -
90 | 8.86 | 8.25 | 8.76 | 8.623 VR | PRESSUR TEMP. | SCEH| MW. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT&q gidh 4 Ght R
T | e E
OIL
= 38.40 |37.50 |37.10 |37.607 |ooo o 616l |365.66 | 56 | 1.0080 | sb6.57 | 6.413 | 2oee.n
%% |31.19 130,00 |30.48 |30.587 | 79,31 | 4,28 20.66 10,9033 | 10458 11,5013 | 27,500 303" |174,73 |68]1.0010 | 174,90 | 6.434 | 1125.3
. 53
Bos 1,07 | 3.28 | 3.21 | 2820 | s . 81.87 11614
H,
i | 9.38_ |10.26 | 9.09 | 9,873 | 7051 | .51 | 4.025/1.0068 | 3047 |1.1240 | s.087 +8.47 +3.0 48.51
iT5.2 | 110
Gl |21 | 2056 | 2.50 | 2.567 [ 18214 1164.3  7.589|
Gl |a.e2 | 1,57 | 167 | 1.687 [115.14 | 4.30 | 20.73 |0.9477 | 9237 |1.1140 | 24.366
o | 152 | 119
G, |s.02 | 3.2 | 3,23 | 370 |0
S8, | o4z | 0.7 0.50 | 0.65 | 5.02 | 9.38 | 20.73 [0.9477 | 1028 |1.1140 | 2.7m12 [WATER;ign |sgg e sea.51 | 8,550 | se0e.3
C.H, 426.4 | 193 | 10265 27,078 11.1
Sl |16 | 1059 | 1,67 | 1,887 | aruraccal 18" | gv.01 86.92 | 8.264 | 718.3103.75
C.His
0.36 | 0.41 | 0.31 | 0.360 | 26,435 | 5.66 | 20.98 |0.8924 | 3685 |1.2232 | 9.720 301,89 2490.0 12.566)
CaHio 428.3 67
723 | 0,60 | 050 | 0.51 | 0.803 | .o
G,
7% | 0,08 | 0.08 | 0.08 | 0.080 | 27,07 | 4,58 | 20.98 |0.9933 | 2584 6.816
0.4 | 020 030 | 0wz |
M V. 93.3285 |218.7 6.28 | 0,3010 407.7 #fhr.

ayy



THE TEXAS COMPANY — MONTEBELLO LABORATORY

Aunno._ 81X

YIELD CALCULATIONS woums ___498-528
—— WET Gas ecvas| coMemen] oo T NET CHANGE YIELD BASIS H:+CO FED
% m/he #/he % ——:fﬁ;‘l’-—}‘—"ﬁ,— m/r | m/hr m/he | m/he | #/he  [HMCF| #/al] gal/hr [gai/MCH H/br [ % THCE Unte.
oo | 57,008 | 20801 smmmm&&m&m D1 of
oo lp7am 15442 | 313 3,674 | 7,407 01,769 | 27,201 | 15,433 [-11.768 23,72
o | s.083] 0.817 | 35.06|p8.065 | 2,787 D1e1.ee9|e.e2 | 9.639 | 11,570 | 1.040 | 65,388,778 400 £ 0.577
yﬁ'nl‘ 1.018 0,301 B8.43 | 3.445 0.528 9,189 | 1,049 1.360 1.377 4 5 0.069 | |
M. | 090 0.240| 3.85| 9.945 |o.047 | 15.192|3.020 | 3.260 | 3.976| 0,707 | 11.34[1.188 5500 0.097
9{:‘-‘1 2.560 04244 6.845 | 0,780 0.780 1.024 0.244 6.84 708 60.8
:C;J:H-‘- 1,645 Q0 4.721 | 0,501 0,501 0.658 0,187 4.72 0,485
C+Ce 22.90 354
) 370 | 0,302 | 12.708] 0.968 | 0,986 1.268| 0,302 |12.7101.307 | 432 | 2,042 0,305 | 11,44 1,376 | 625 3,830 0,188 | 85,8
&5 0.525 | 0.050 | 2.205|0.160 | 0.160| 0.210| 0.050 | 2.20l0.226 | 42 0,519 0,083 | |
(5] 1.450 | 0.138 | ".742|0.442 | 0.442  0.580| 0.138| 7.74|0.796 | 3% | 1.5480.150 | 7.35/0.756 | 810 1,206 l0.124 | 81.7
& 0.330 | 0.031 | 1.802|0.101 | 0.101 0.132| 0.031| 1.80l0.185 | % | 0,370 0.038 | 1.800.185 | *% 0.370 0.038
Sk 0.450 | 0,043 | 3.016]0.137 | 0.187 0.180| 0.043 | 3.0200.311 | 543 | 0,564 0.067 | 3.02 0.311! 3% 0.554 0.057 | 86.0
Gl 0.070 | 0.007_| 0.505|0.021 | 0.021 0.028| 0,007 | 0.5080.052 | 52 | 0,096 0.010 | 0.506/0.052 | %% |0.098 0,010
ot 0,090 | 0,000 | 0,767 0,027 | 0,027 o.036| 0.000| o fova 88 0,137 0,014 | 07570078 | 5% 0,137 lo.014
Cr-Ce . 28,73202,055 6,166 0,634 | 24.872/2,558 4.102 l0.431
TOTAL 27,011 | 366,36 9,620 216,69 [30,459 | 67,470 | 45,516 |-17,491 9148.63
1400l oy 074 | 25,053 | scrn 4,507 4.424 | 40,077 | 18,931 |-21.146
He/c0 . 1.51 | 102628 4,41 | 2.1 1,25 i
Lr{l’:(}\:‘:—ﬁ‘ YICA‘LIV:’IE“ Tco;l;A,iﬁ\ MCE T EFFLUENT RECOVERED Ol 3265% | 45.79 14,708 7237 [0,744 | 45,79 (4,708 ;7 237 |0.744
Previous Total : HIFT RATIO | 'O ot 74,52 |7.663 113,403 [1.378 | 70.6627.266 11.420 1.175| |
Gurrent Period H(C0 10 5 'ﬁuﬁﬁ‘ l0.257% | 13.62 |1.401 1.744 0,179 L&%Ag; 1,744 [0.179
New Total (H20)(CO) ronus ¢ 88.14 {9.063 15,147 {1,557 | 84.282/8,667 13.173 [1.356
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION - | SELECTIVITY | Wi wit |4 054w | 89.26 |9.178 |8.33 10.715 [1.102
Conmacion| 0|t ’ H4CO | cO | H, ICO-HL Co+iGr | G wm 102.88 E.sve 12,459 |1.281
HYDROCARBON
64,76 84 76,2 2 .4 43,26 | 79,38 TOTAL—C; + 11,04 11,417
#Included in Reactor Effluent Total 9/M3 = 1691 ¥ = 'MCF.
cc/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 426 Fresh Feed 10240 AP 55.0 11.2 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 426 Recycle 11547 |Neut. No. Fresh Catalyst Added g0 & g |Mesh| Micrond % | Microns | 7%
Generator Outlet Combined Feed 21787 Sap. No. Total On 40| 419+ 80+
Reactor Inlet 413 Wet Gas—Measured 3133 Hydrox. No. Catalyst Recovered. 29 100 150 40—80
Condenser Inlet Adjusted 3609 Bromine No. In Reactor at End of Period 150 105 2040
Product Accumulator 391 Loss 47g |Pour °F. 200 | 74 10-20
Chemicals, % by K2G05 14.0 REACTOR d-p, Inches H.0 250 |62 0—20
No. Height 325 4
TEMPERATURES—°F. Recycle/ Fresh Feed 1.8 1 1243.2 | 63 |®
Oxygen 330 Inlet Velocity—tt[sec. 0.7 2 45.2-74.4 67 | CATALYST
Natural Gas 808 Fresh Feed R&w—f%&e 9725 HEMPEL, DIST. %, OpPI 3 74 .4-105.6 78 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed| 5o 205 °F. . 106.6-342.0| 390 Aerated
Quench Accumulator per Lb. Catalyst 456|400 7.8 56.7 o oz | 24 Settled
Reactor Inlet 613 per _sq. ft. 14735 | 4050 9.3 36.0 622 Compacted
Condenser Inlet 550+ 13.1 Particle Density, gm./cc.
Product Accumulator 49 Hoest Transfer Caloulibions CALCULATED FROM dp Hs Value, mi. /gm.
Catalyst No.  Height " lStoan Rate = 386.2 #fhr. A.S.T. M. DIST. 0! Density, Lbs./Cu.Ft. 130 [Ne Surface. m /gm.
! 12.0 616 814 pals & 518°F =|1197 Brjy/gNephths °F. Inventory, Lba. 2135
2 a3 651 _ Water in @ 147°F = 115 pro/f IBP Bed Depth, Ft. 24.88 L ANALYSIS
3 78.4 666 [Heat Tranaferred/f steam 1% Volume, Cu. Ft.| 16.42 Fe
£5 136.8 656 = 082 B Ll c
27 199.2 640 |(1082)(386.2) = nvsés BrU/ip. %% °
F8 2304 636 {pversge Bed Tomperatire EP H
9 261.6 636 = K20, W+, % basis Fe
10 202.8 628 _ T = 647-518 = 1290F| X-Ray Analysie—
1 311.0 604 fTube Ares = 33.9 ft. FezeCs
12 342.0 s86__ [ = T129)(33.9) = 9547 Fes0.
Fe
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 2200 | 0600 [AVERAGE | M/HR c H o Mol % | M/He < H ° u....’fﬁ At, Wt, Balance
FRESH FEED St | 007 looe 14,138 V5T G4 288,11 216,69
00 | 36.78 [38.78 |37.85 |37 10.211| 10.211 10.211] e . bt 45,79 45,79
M. |58.01 |55.91 |57.59 |57.171 | 15,442 30.884 o b 102,88 102,88
%o | 3.21 | 312 | 2.78 | 3,023 | o0.817] o0.817 1680 P | 105 Jo.106 | 0,108 0,308 [TO™ 336,78 365,36
Moo | 1,22 | 2005 | 1,07 | 1.3 | o.301 foe | 3.54 |0.356 i 365.36
i, | 078 | 1,34 | 0.75 | 0.890 | 0.240| 0.240] 0.960 e |oz.26 |.250 | e.25e | 53.036 WEIGHT BALANCE _92.18
M. |13.5262 S | 7on forer | 1.500 | a.7ee
e 7,056 | 5.528) 5% | 3.7 lo.sse | 1.014 | 2.70 WET GAS FACTOR _1.15103
11.268[38.900 |15.373] SHht 8;8% 0.002 | 0.010 | o0.02¢ it
BALANCE 101,56 95,82 106,80 | °TA" | 19,2414 11,005 | 40.596| 14,530
0800 GAS FLOW RATES LIQUID PRODUCT RATES
.44 | 8,760 VR | messund Twp | scrH| Mw. | M |Houn cack | caL | °F | racror [aLate] 4NN ¥ Gﬁ%‘—
o lse.55 |ss.e0 g FEED T s OIL | 7+g* | 406.05 | 58 | 1,000 |_45.79 |
i‘ 29,04 (28,965 79.31 | 4.28 2(;:09 _g,_gg;_ 20240 | 1.4630| 27,011 6'93" | $55.86 | 86 |1.0020 | 837
E | 3.36 | 3.445 lrgys 2174" | 140,41 | 45 |1,0074
= 1:::: ::::: 7951 | 8.61 | 4.08611.0108 | 3125 | 1.0077] a.ee4 014" | 17,70 |64 |0,9980 |
f=—2-—— RECYCLE
= +66 | 1.645 | 115,14 | 4,056 | 20.76 |0.9610 | 10801 | 1.1277] 27.700
5 | 506 | o | 3.8 | 3,70 - |71 T0E ]
o 0.82 _ 0,83 | 0,525 s.08 | 9.25 20.76 10,9810 | 104 | 1.1877 gose WATE!
siics 46 “ o4 | 1450 |0y ) 8'21%) 316,58 (86 |1.0006 | 316.71/11,8 108,88 |
236 | > |0.31 | 0.3%0 | 28.43 | 5.7 £1.00 10.9085 | 3806 | 1.2866 10.040 04" | 17,70 |84 |0.9998 | 17.60| 8.888 18.489|
7232 | 046 | <« | 0.8 | 0.480
C.H, ) r—— OXYGEN .
Thiae 0.07 0,07 | 0,070 87,07 | 4,66 %m_m 8,
0,00 | 0,000 | (0
MV |28.768¢| 218.7 | 5.97 |0.g909 386.8 fifhr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

Not

Mechanicsl difficulties
eriod Y, hours 522-526 "UNNO

51

Z

during pe
necessitated s temporary shutdowgours 526-5649

FRESH FEED WET GAS recycue| COMBINED| peo o] Ner cHANGE YIELD BASIS Hi+CO FED
AL e Balane POLYMER A
% m/he 4/he % m/hr gﬁ,— m/r | m/he m/he m/he | #/be @al/hr_[gal/MCF|_#/hr M [/MCF|Unsats.
o |37,087 | 10,382 [200,80 | 8,495 | 0.708 | 10,83 | 2,714 13,096 | 3.422 |-9.674 1-270.97 Distribution of
Hae |se.234 |16.286 | 32,83 |37.206 | 3,020 | 6.27 {11,006 | 28,202 |15,086 k13,176 | 26,56 Regovered 04
%0 | 2,573 | 0,721 | 31,73 | 28,864 | 2,407 {106,903 | 9.223  9.944 |12.630 | 1,686 | 8.2 6 400 | 0.598
Moo | 0,745 | 0,208 | 5,83 | 2,265 | 0.180 | 5.06 | 0.692 | 0.899 | 0,871 400-650 077
0.418 | 6.71 13,040 | 1,087 | 17.44 | 4.166 | 4,884 | 5,263 | 0,669 | 10,7: 62 550+ 1096
2,660 | 0,213 | 5.98| 0,815  0.816 , 1,028 | 0,213 | 5,99 0,502 60,6 |
1957 | o8| 4.5 0,629 0,820 | 0,667 | 0,158 | 4,18 0.410
20,86 2,064
Sh 3,080 | 0,264 | 0,69 | 0,874 | 0,874 3,228 0.254 | 10.69 1,059 432 2,475 0.245 | 9,62 | 0.952 828 | 1,539
&5 0.493 | 0,061 | 1.81| 0.168 | 0.168 | 0.109 | 0,041 | 1.810.179] 42 lo427 poos2 | | |
[ 1.393 | 0,116 | 6,61 | 0.620 | 0.620 ' 0,736 | 0.116 8.00 ‘1,302 p,120 0.511;; 810 | 3,014
0.393 | 0,083 | 1.92 | 0.126| 0,126 0.168 | 0,033 039 | 0190 48 | 0,395
Hio
Sslls 0.443 | 0.087 |  2.69 42 | 0.142 . 0,179 | 0.037 0.475 0,047 0.266 %4 | 0.475
CuH,
i) 0,077 | 0,008 | 0,63) 0,026 | 0,025 . 0,081 | 0.006 | 0.43 0.042| 5% |0.082 0.008 0,082
Gt 0,080 0.008 | 0,67 0,029 | 0,029 | 0.037 | 0,008 | 0,67 0.086 % |0.121 0.012
CrCe 24,62 2.436 5,277 0.522 3,626
TOTAL M_i_egéogg 8,338 | 180,26 | 31,952 | 50,967 | 46,047 ‘
010,
He+00) 26,6868 SCrH. 3.818 14,630 | 41,298 | 18.448 122,850
d 1,87 | 98939644 4,39 2,15 | 1.36 1 i
CUMULATIVE TOTALS y" RECOVERED OIL o . ‘ S
L SUMULATIVE TOTALS EFFLUENT 0,36684 50,05 | 4.952/6427| 7,788 0,771 | 50.05 | 4.952 7.788 | 0.771]
Previous Total HIFT RATIO | T 01 74,67 | 7,388 65 1,293 | 71,46 | 7,070 11,414 | 1.129)
. WATER. SOLURLE i
Current Period aewons | 0,268# | 14,23 | 1,408/7.875| 1,807 0,179 | 14,25 | 1,408 1.807 | 0.179)
(Ha)(COs) 10.0 tonc vauo N e
New Total (H20)(CO) DTS G+ 88.90 | 8,796 4,872 1,472 | 85.69 | 8.478 13.221 | 1.308
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION =%, | SELECTIVITY | NET WATER 5.132% | 92,45 | 9.147 1,101 1,098 4o
Contncion| €O I Ha J Hi4CO| O He ‘ CO+H, | Cov/Gr | oross wait 10668 |10, 5658264 12,908 [1.277 [106,68
T HYDROCARBON T R S
80,99 TG+ 76 110,860 l
#Included in Reactor Effluent Total 9/M3 = 1691 x #/MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 435 Fresh Feed 10618 |°AP 51,8 11,1 In Resctor at Start of Period Screen Analysis Sedimentation
Natural Gas . Recycle 12110 |Neut. No. 29.0 37.4 | Fresh Catalyst Added g0 & g | Mesh| Micong % | Microns | %
Generator Outlet 420 ) Combined Feed 2728 |Sep No- 51.5 39.8 Total Ond0 419+ | 14 of 8O+
Reactor Inlet 422 Wet Gas—Measured 3160 Hydrox. No. Catalyat Recovered 91 100 150 60,5 40—80
Condenser Inlet Adjusted 3525 Bromine No. 78,9 in Reactor at End of Period 150 105 12,0 20—40
Product Accumulator 298 Loss 365 Pour °F. 200 4 7.2 10-20
Chemicals, % by K2COs 14,0 | FEACTOR é-p, Inches HaO 250 |62 o 020
. ight 2
No. Height 3% “ 0,6
TEMPERATURES--°F. Recyclo/ Fresh Feed 1.14 1 12.43.2 61 |5 2.2
Oxygen 362 Inlet Velocity—ft. sec. 2. 43.2-76.4 66 | CATALYST
Natural Gas 741 Fresh Feod Rate—3CEN. | 410, | HEMPEL, DIST. % oapT 3 74.4-308.6 | 75 | Bulk Density, Lbs./CuFt
Generator 2400 per Cu.Ft. Dense Bed 808 205 °F. 4 105.6-342,0 390 Aerated 150
Quench Accumulator per L. Catalyst .70 100 7.6 56.9 o 0e12 23 Settled 152
Resctor Inlet 621 per sq. ft 15314 | 40050 10,0 | 36,8 Total 615 Compacted 172
Condenser Inlet 860+ 12,4 Particle Density, gm./cc. 4.55
Product Accumulator 5 Heat Tremsfer Csloulations CALCULATED FROM dp INH, Value, ml./gm. 10.25
Catalyst No. Height ™ Steam Rete = 420.4 # . A. 8. T. M. DIST, ()} Density, Lbs./Cu.Ft. 127 [Nz Surface, m? /gm.
! 12.0 850 __|@ 615 pata k s210F Naphtha °F. foventory, Lbs. 2111
= 1196 BTU, 1S
2 3.2 655 18P % Bed Depth, Ft. 25.16 |CHEMICAL ANALYS
3 "74.4 870 Weter in @ 159°F = 126 Bru/f '™ 126 Voluwne, Cu. Pt. |16.62 Fe
5 136,08 659 __|Heat w-n-ml-%mll’_rat-m 5% 218 °
= 1070 B’ 0
A7 1992 641 0% 346 |
H
£8 2304 639 (1070) (420.4) = uw%e BTU/r BP 400
K20, W+, i
9 261.6 830 |Ave. Bed Temperaturs =650°F, o7k +0. Wt 7 basia Fe
10 eop.8 ase _ |ap s 650-521 = 1200 bt
FeaoC;
12110 609 |Tube Ares = 34,1 £1.2 s
12 342.0 598 K = 129y (34.07 = 10B.2 FesOa
Fe
4
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
't
HOUR AVERAGE | M/HR c H o Mol % »;/I-;rw' < H o Hn:ﬁx/'o; At. W, Balance
FRESH FEED Qooe | 0.52 | 0.056 14.466 |VET 648 189,27 211.16
CcOo co 238 OIL
S000 | 36443 | 38.49| 36.25/37.087 | 10.382|10.382 10,382 oo 50.08 50.06
M. | 59,41 | 56.69) 58.30/68.134 | 16.286 32.572 . WATER 106.68 106.68
COs <o, TOTAL
“ho | 2,80 | 2,85 2.48| 2.573 | o0.721] 0.721 1.442 <do | 2,08 .222 | 0.222 0.444 346,00 367.89
N, FRESH
Moo | 0.57 | o0.82| 0.84] 0.743 | o.208 2o 40| 0.260 FEED 367.89 367,89
CH, CH,
S84 | 1,20 | 2,36 2.13) 1.405 | 0.418] 0.418 | 1.672 ole |ga4,02 | 9,107 | 9.197 |36,788 VEIGHT BALANCE 94,05
G,
. 13169 dacs | 7,67 | 0,821 | 1.642 | 4,926
'WET GAS FACTOR|
7,970 | 3, | 0,852 | 2,272 1.115654
INDICATED LOSS—SCFH
2.20450 11.521 |42,214 |15.80 0,010 | 0,024
BALANCH 96,63 95,02 ;J..fﬂ__&._o_m__x_.m 365
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API° /HR
oo 8,43 | 8,68 | 8.37 | 8.493 VR PRESSURH TEMP. | S.C.R.H| M. W. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT&d pGar 4 ci’;_"',lrun
He Iy | 67
2 | 37,80 [37.42 374294 | ova e OIL |g153" | 238,01 | 48 | 1,0069 | 239.41 | 61.8 50.05
CO0,
250 | 29,50 | 28,07 26,864 33,66 | 8,91 | 20,80 |0,0933 | 10618 |1.4848 | 28,015 118" 87,01 | 55 | 1,0025 | 87,23 | 6.427 2,788|
1.50 | 61
2,163 | 152,18
13.040 79.31 | 8.70 | 4.02 |1,0088 | 3160 |1.1294 | 8.338 3.58 +23.0
®4.s (118 [ |
| 2.680 |pccvere 166.76
1.657 50.5¢ | 9,70 | 20.96 |0,9501 | 11026 |1,1204 | 29.092
: o
2470 | 3,080 |y .0
CaH,
268 | 0468 | 060 | 0.40 | 0.493 5.02| 9.6 | 20.96 [0,9501 | 1084 |1.1204
C.H, E b Tt 3
it | 3,67 | 1432 | 1,19 | 2303 |garurarcab 519" | 305.66 | 56 | 1.0008 | 305.75 | 11,1 106,68
C.H,
siiet 34| 0.42 | 0.42 | 0,303 19.79 | 6.52 | 21.%2 (0.9477 | 4110 11.8411 |10.043 001" | 47.65| 74 | 0.9985 | 47.88 | 8.26¢ 12.908
C.H, P .
g:# 0083 | 0.40 [ 0040 | 0.443 | ovveny . 258,17
7wl | 0407 | 0.07 | 0.09 | 0.077 18,82 | 6.87 | £1.20 [0.0086 | 720 7,177
[ B
sisd | 0,09 | 0.00 | 0.00 | 0.080 | o 10 AM & 20 hours
M ¥ 226978535 216.7 8.39 | 0.3080 = 480.4 #fnr,

£
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YIELD CALCULATIONS wouns 549-883
FRESH FEED WET GAS xecyas BUENT|  NET CHANGE YIELD BASIS B, +CO FED
% mhe | /e % M BN | o | whe | mbe | whe | @b [WHCF] T THHOE | Beal AR | Uniie,
9.960 |278.98 | 6,903 | 0.653 | 18.29 | 2.009 [18,089 | 8,788 |-9,807 !260.69| Distributioh of
18,191 | 30.65 | 36,240 | 5.420 | .69 |10,001 26,168 | 26,421 Fa1.7m | -83.74] Secorprad ol
| 0,691 | 30,41 | 26.407 2,688 118,30 | 8,630 | 9,330 [ 11.387 | 1.997 00 EP| 0,578
| 0224 | 8.99| 2,077 | 0,297 | s.6e | o.632 | 0.846 | 0,820 00-8 0.079.
| 0,860 | 13,94 | 16,613 l-ﬂﬂmmmmw _PE0e. 0.073
2,547 0,241 8.76 0,778 0,776 1.016 0.241 8.76/ 0,709 82
2.625 | 0,144 | 4.3 | 0,463 | 0.483 | 044 | 4 4
20,37 £.346
Gl 3,007 | 0,288 | 11,09 | 0.914 | 0,914 | 1.199 | o0.e85 | 11.90l1.288] 438 |2 778 |0.201/10.79 |1.132| 6% | 1,727 | 0.181] 8.
0.390 | 0,037 1.63 | 0.119 | 0.199 | 0,156 | 0,037 Lﬁ 0,171| 424 |0,384 M*
1.428 | 0.135 | 7.57 | 0.455 | 0.455 | 0.568 | 0.135 | 7.570.704] 5% 1,614 |0.188| 7.19 | 0.784] 819 | 1,179 | 0.224] 80.6

0.343 | 0.032 1.86 | 0.104 | 0.104 | 0,136 | 0,032 1 0,195/ 488 | 0,383 0.105 4% | 0,383 0,040,

Gafle 0.447 | 0.042 | 2,95 | 0.136 | 0.136 | 0.178 | 0.042 | 2.98 0.308| 48 |0.841 0.300| ®4 10,541 | 0,067| 84,3
Gl 0.083 | 0.008 | 0.58 | 0.025 | 0.026 | 0,035 | 0.008 | 0.88]0.081] 82 |0,110 | 0.061| %% | 0.110 | 0,012
Sty 0,097 | 0,000 | 0,76 | 0,030 | 0,030 | 0,039 | 0.008 | 58 10,137 | Lo.0s0l *# 0,157 | 0.014
Ca-Ce 27,34 2 5,844 | 2,551 4,0’ 0.428
TOTAL M_Lsg_%g 9,464 | 212,66 | 50,413 | 87,337 |45.343
H:+CO) 93,413 |25.1f SCEH. 4,073 13,000 | 38.241 | 17.163 }21.078
He/C0 1.65 | 104907257 5,24 2.7 1.26
LA AL e T oE EFFLUENT | MOWO O | 0,3261% 45,74 4.7 7,126 | 0,747] 45,74 | 4.790) 7,126 | 0,747

Previous Total SHIFT RATIO | O Ok 73.08 7,667, +969 | 1.360| 69,87 | 7.330| 11.202 | 1,175
B WATER SOLUNE
Current Period CHEMICALS 1,721 | 0.181) 13.47 | 1.413 1.721 | 0.181]

(H%)}!.l TOTAL UiQuID
New Total (H20)( PODUCTS G+ 1.541/ 83,34 | 8,743 4923 | 1,356
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NT WATR 1.109)
Contraction <o ! H, H;+CO co | H, i CO+H, Cy+ /G + GROSS WATER 1.289)
1 HYDROCATON
64,85 | 93,44 | 77,49 | 83.81 | 77.18 | 44.96 | 56.12 | 79,46 [ WMt 108,89
#Included in Reactor Effluent Total o/M3 = 1691 X #/MCF

cc/M3 = 141.3 X gal/MCF

OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA

P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 435 Fresh Feed ho204 °API 52.0 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gis 435 Recyole nisgy |Neut No. 38,0 | 87,8 | Fresh Catalyst Added go4 ogg |Mesh) Micron % | Mierons | %
Generator Outlet 430 Combined Feed 1731 |Sap: No. 49.0 38,0 Total On40l 419+ | g 5 | 80+
Reactor Inlet 424 Wet Gas—Messured | 5104 | Hydrox. No. Catalyst Recovered B0 |10 |180 s | 40-80
Condenser Inlet Adjusted | zggg | Bromine No. 9.7 In Reactor at End of Period 150 | 105 4.5 20—-40
Product Accumulator 395 Loes 42 |Pour °F. 2 |1 | gg| 10-20
Chemicals, % by K2COs 14.0 REACTOR d-p, Inches H: 0 250 |62 0.6 0—20
No. Height 3% |4 2.6
‘TEMPERATURES—°F. Recycle/ Fresh Feed 1.13 1 12-43.2 65 <325 5.8
Oxygen 538 Inlet Velocity—ft.sec. 0.7 e a3.2-70.4 | 68 CATALYST
Natural Gas 796 Fresh Feed Rate—§CFRo | ggsg | HEMPEL, DIST. % oxpz 5 74.4-108.6 | 74 Bulk Density, Lbs./Cu.Ft.
Generator 2356 per Cu.Ft. Dense Bed| ggg 25 °F. 4 _ 105.6-342.0 | 395 Aerated 150
Quench Accumulator per Lb, Catalyat a3 | o | sn.e o 0-12 o8 Settled 163
Reactor [nlet 636 per 8q. ft. la4gz [ 400 0.6 | 37.0 627 Compacted m
Condenser Inlet 550+ 12.4 Particle Density, gm. /cc. 4.5
Product Accumulator 59 |Heat Tranafer Caloulations CALCULATED FROM dp NH, Value, ml. /gm. 15.4
Catalyst No.  Helght " Stesm Rate = 4017 f/hr, _|A-5T. M. DIST. 0 Densty, Lbn/CuFt. | ygq N Surface, m/gm.
! 12.0 649 |@ 815 psla & 521°F Naghtha °F. [nventory, Lbe. 2152
2 5.2 50 = 1108 Bqﬁ/” 8P o Bed Depth, Ft. 24,51 |CHEMICAL ANALYSIS
3 744 661 Water in @ 158°F = 126 BTU/¥ % 128 Volume, Cu. Ft. |16.18 Fe
£5 136.8 645 |Hest Transferred/# stesm L 220 d
7 100.2 634 S o 347 °
$58  230.4 629 (1070) (401.7) = 429419 BrU/he EP 398 "
9 261.8 629 |Ave. Bed Temperstufe = 6420F Reo. 98.0 [K20. Wt % basis Fe
10 202.8 623 |ar = e42-521 = 121°R X-Ray Analysis—
1 31.0 801 |Tube Area = 33,6 £t FosGr
12 342.0 sez_ |K = -(E%_ﬁ: 105.7 Fea0.
¥e
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | IAVERAGE | M/HR c H o Mol % | M/H: c H o u...ff At Wt Balance
FRESH FEED Qtess | 0.44 | 8o980 15.648 |VET GAS 184.09 212.70
o | 35.82 | 38.34 |36.62 |36.995 | 9.960 | 9.060 9,960 | Soo : o 45.74 45,74
56.17 | 55.39 |57.70 |56.420 |15.101 30.382 e Db 101,80, 101,50
2.35 | 2,80 | .55 | 2.567 | 0.691 |0.601 1.562| % | 2.20 |0.220 |o0.280 0.440 [TOTA 331,38 359.94
0.64 | 0.94 | 0,80 | 0,793 | 0,234 Moo | 595 lo.e FREH FEED 359,94
5,08 | 2,55 | 2,13 | 3.227 | 0,860 [0.869 | 3,476 Wi | eg,30 |s,aze |s.42e |33.608 WEIGHT BALNCE 9805
MW | 13,3687 Gl 7,90 10,789 1,578 | 4,734
Ho 6.178.| 3,080 CiHy 75 | | o.c08 WET GAS PACTOR|
26,924 11520 | 40,036 haoasy | 58 | 9:08 19908 [9:0%8 | O:080 sssbdunatikiby
10395 9832 102.48]| O™ 1.084 40,728 | 24,008 88
a8 FLOW maTES 1°*92%7 ) /¢ = 1,271 LIQUID PRODUCT RATES
6,908 SCEH| MW | M/HR | HOUN GAGB | GAL °F | PACTOR | GAL AT &4 ’/Aen.u. 4 Gi\’._",ug'T
| 86240 lpnpsy prep OIL |9 | 401,69 | 68| 0.9961| 400.12| 52.0 m
128,407 | 59.66 | a.67 | | 10204 |1.,4716 | 26,924 '5§* 1258,01 | 48] 1,0059 | 839,41 | 6,480 74186 |
24077 {wer Gas 24" [e.26 | 70] 0.9961 | 111,70
| 16,613 | 79,31 | 3104 |1.1350| 8,191 0'4" | 17,70 | 50| 1,0049 | 17.79
2847 | prevers 284.68
| 1.523 | 60,64 | 574 |1,1380 | 27,900 ﬂ%ﬁ.; +18.0
| 8.007 |gpep
0.300 | s.08 982 |1.1380 | 2,813 [WATE: :
112483 | prunaL cad ’ 7130 | 58| 1.0008 | 384,31 1.8 101,00
|-0.348 | 10,70 | |3784 |1.8371] o.084 s1o% | 305,86 | 86| 1.0008| 305.78| 8.388 1280
0:447 | oxvomy - |7w* |370.88 | 72| 0.9987] 279,37
_M_&_&L_&}?_M 2870 8,780 034" | 15.40 | 88| 0,0967| 15,44
| 04007 | crpang | 448,40
MY psoarse |mysr | e.ss o x wiod 6 ax 10/88lto 6 pujr0/8s el36 . :




THE TEXAS COMPANY — MONTEBELLO LABORATORY

nun o B

YIELD CALCULATIONS wouns __683-597
WET GAS ecvcue|COMBNED ey | e cvance YIELD BASIS H,+CO FED
/he e I I T e o  m——
202.48| 6,310 | 0,386 | 10.81 | 1,393 | s.eee | 1.779 |-6,843 11901,67 Distribution|of
21.88| 33.940 2,075 4,18 7,493 | 18,347 9,568 | -8,779 |~17.70
25,70 33,475 2,047 90,09 7,390 7.974 9,437 1463 64,39| 9,395 00 EP 0,57
4,20 2,645 0,162 4.54 0.584 0,737 0.746 100 = 0,083 |
0,340 0,084 1,03} 12,185 0.746 11.97 2,692 2,756 | 3,438 | 0.882 10,94} 1,596 50 0,090
2.755 0.168 4.71 0.608 0.608 . 0,778 0.168 4.71] 0,687, 56,
2.160 0,132 3,97 | 0,477 0,477 0,609 | 0,132 | 3,97/ 0.579
19
3.430 | 0,210 8.84 0.757 0.757 0.987 0.210 8.84]1.290] 432 |2,046 |0.299| 7.96 |1.161] 628 | 1,273 0,186| 83,0
0,705 \' 0.045 | 1.90 | 0.156 | 0.156 | 0.100 | 0,085 | 1,90 0.277| 42 0,448 l0.085| |

1.445 | 0,088 | 4.94 | 0.319 | 0.319 | 0.407 | 0.088 | 4.94/0.721] 80 |0.988 | 0.144] 4.60 |0.684 ®°|0.769 | 0.112] 81.2)
0.335_| 0.020 | 1.16 | 0.074 | 0.074 . 0.094 | o. 0.169| 488 |0,239 |0.035| 1.16 | 0.160| * | 0,239 | 0.038) p
0.450 | 0,028 | 1,96 | 0,089 | 0.089 _0.127 548 10,360 | 0.052| 1.96 |0.286| 4% |0.360 | 0,052

CH..
e 0.070 | 0,004 | 0.29 | 0.015 | 0.015 ' 0.019 828 10,055 | 0.008] 0.29 0.055 | 0,008
C.H,
0.090 _ 0.006 . 0,50 | 0.020 | 0,020 | 0,026 8% 0,000 | 0.013| 0,50 | 0.013
Ca-Ca ! 4,226 | 0,616/16.56 2,786 | 0,408,
TOTAL 18,885 | 255,38 6.11¢ | 149,86 | 22,077 | 40,962 | 32,076 I
Haco 685346
= 95.755 18,083 | SCFH. 2.461 8.886 | 26,969 ; 11.347 |15.622
H./CO 1.50 | 14501176 5,38 2 ! 1.28
CUMULATIVE_TOTALS . oD oL R . Is. 752|
H+COMCE_ Camlyst B| Cy+. gal | gal/MCF | _gal/% EFFLUENT 0,2366: 5,155 | 0.752( 33,04 | 4.821 5.155 | O
Previous Total SHIFT RATIO | TOA ot 9.381 | 1.368|49.60 | 7.237| | 7.941 | 1.159]
WATER SOLUBLE
G t Period CHEMICALS A o +192] o o +319 0,192
urrent Peri (€00 0.104s 1.310 | 0.192/10.52 | 1508 1
New Total (H20)(COY PRODUCTS €+ 0,700 | 1,560 59.92 | 8,743] 9.260 | 1,351
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION—97 | SELECTIVITY | NET WATER Z.4558 7474 | 1,091
T
Cmmcmm] co } Hy [ H,+CO O | Hy | CO+H, | it G | ioss wak 8,795 | 1.283)
: + i T HTOROCATSGN - [
67.62 94.66| 80.88 86.39 79.37 | 47.85 57.93 76.24 T0TAL—C, 4 82,5712,047;
¥Included in Resctor Effluent Total 9/M3 = 1691 x = MCF
cc/M3 = 141.3 X gal/MCF
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen a4 Fresh Feed 7157 |AP1 52.5 1.3 In Reactor at Start of Period | 3043 | Screen Analysis Sedimentation
Natural Gas 415 Recycle 8368 |Neut. No. 4.2 36.0 Fresh Catalyst Added go of g |Mesh| Micrond % | Microns %
Generator Outlet a1 Combined Feed 15525 |Sep. No. 51.5 38.0 Total 3119 |On4o| 419+ | g.g| 8O+
Reactor Inlet 407 Wet Gas—Measured | 17pg | Hydrox. No. Catalyst Recovered 31 [0 [150 g7 | 40-80
Condenser Inlet Adjusted | paps | Bromine No. 81.2 In Reactor at End of Period | gogg |10 | 106|159 20-40
Product Accumulator 383 Loss 599 |Pour °F. . 200 |7 7.6| 10-20
Chemicals, % by K2C0s 15.0 REACTOR d-p, Inches Hz0 20 |62 0.8 020
No. Height 325 4 2.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.17 1 12-43.2 65 |3 3.6
Oxygen 203 Tnlet Velocity—ft. sec. 0.5 2 43.2-74.4 67 | CATALYST
Natural Gas 19 Fresh Feed Rate—SCFH. | ggg3 | HEMPEL, DIST. 3 74.4-105.6 76 | Bulk Density, Lbs./Cu.Ft.
Generator 2430 per Cu.Ft. Dense Bed | 33 205 °F. 4 105.6-342.0 | 375 Aerated 149
Quench Accumulator per Lb. Catalyst s.28| 0 .0 5745 ° 0-12 25 Settled 161
Reactor Inlet 737 per sq. ft. 10383 400550 1.0 37.3 Compacted 161
Condenser Inlet 550+ 12,0 Particle Density, gm. /cc. 4.5
Product Accumulator 48 Heat Transfer Calculations CALCULATED FROM dp H; Value, ml./gm. 12.8
i i ./Cu. Ft. Surfs 2 .
Catalyst No.  Height ™ Stesm Rate = 318.6 £/tm A. S.T. M. DIST. 0} Detwlty, Lbs./Cu.F. 132 2 Surface, m? /gm.
! 12.0 | 648 8 815 pats & 52100 - Naphtha °F. Toventory, Lte. 2087
= 1196 B E 1S
2 43.2 | 643 18P 04 Bed Depth, Ft. 23.95 |CHEMICAL ANALYS
Fe
3 74.4 | 647 Water in @ 139°F = Jo7 BTU/¥ '** 128 Volume; Cu. Ft. | 15.81
c
A5 1368 | e22 Heat Trensterred/f ttesn 50% 216
= 10! B! 0
F7  199.2 | 608 90% 347
H
£8  230.4 | 599 (1089) (318.6) = 346956 BTU/hr EP 398
K20, W+, is F
9  261.6 | ses Ave. Bed Temperaturg S 624%F Rec. 97.5 <0, Wt 7% basis Fe
X-Ray Analysi
10 2e2.8 | 887 4T » 624-521 = 103 nd i
N FexaCr
11 311.0 | 563 Tube Ares = 33.3 ft
3460955 FesOa
12 342.0 551 K = TI03) (35.3) = 101.2
Fe
T N
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 2200 | 0800 AVERAGE | M/HR c H ) Mol % | M/Hs c H o u“::ﬁ; At. Wt Balance
5084
FRESH FEED Qoo | 0.51 | 0i0368 10.200 | ¥ET O4S 11.44 149.81
% =100
o0 | 39.60] 36.96 38.280 | 7.229| 7.229 7.229 | fon b 35.04 33,04
o, H WATER 72 72,56
£, | s6.12| 68.83 57.475 | 10.854 l21.708 b 156 o
€O,
%o | s.34| 2.88 3,095 | 0.584] 0.584 1,168 | <che | 2,25 0.314 |0 217,04 255.41
Moo | 0.84] 0.78 0.810| 0.163 Sae | 2.5 hisnisishinad 255.41
. CH, BALANCE|
@i | 0.0 o.s8 0.340 | 0.064| 0.064 | 0.256 ol |84.55 23,636 sl 84.98
MW G | o 3.288
H,0 'WET GAS FACTOR|
o 5.256 |2,628 2.25 1.886 1.34431
B [0.007 | o INDICATED LOSS—SCFH 2338
13.6245d8 7.877_|27.220 }1.025 0.03 | 0.002 0.024
BALANCE 102,82 96,37 104,06 7,661 28,244 | 10,514 509
WET GAS1800| 0200 GAS FLOW RATES 18.836706 0/0 = 1,872 LIQUID PRODUCT RATES
o °F | PACTOR cu.na{ AP 8 HR
fs00 5.96 | 6.66 8,310 VR :!.nswu TEMP. | S.CF.H| M.W. | M/HR | HOUR GAGE | GAL. #/GAL. GAL/HR
07.4
P |53.08 [33.08 334940 | reey gD OIL | sve4" | 172.54 |48 |1.0080 | 173.56] 88.3
0 |34,96 |32,01 33,475 38,86 | 0,13 | 20,548 1,0048| 7187 | 1.463 18,885 219 | 112,26 |70 |0.9981 | 111,70 6.410 5,158 |
1.60| 48
:ﬂ 2.52 | 2.76 2,048 co 61,06
&5e 10,98 [15.46 12.196| 79.51 | 4.01 | 4.028.1.0117) 1724 | 1,087 | 4.548
G | 2.08 | 2,68 2,788 | e °
2.17 2.60| BO.5¢ | 6.80 | 20,69 | 0.9608| 7388 | 1.087 |10.487
[400.5 [ 106 | |
3.20 3.430 | 5roey
CH, WATEF
a8 | 0.78 | 0.68 o.708| s.02 | 9.1 | 80.89| 0.9608| 9e |1.087 | 2.890
C.H, 45,0 [ 174 | 8366 | 88,077 o
siiot | 1,49 | 1.40 1,448 | varuraLGAS 203 ¥ 182,13 |84 [1,0008 | 9 1.3 78,86
CaH,y
| 087 | 0.40 0.386| 10,7 | 5.51 | 80.75 o.0086| seev | 1,494 | 6,000 0" | 17,70 |74 |0.9985 | 17.67| 8.888 8,793
EiER
0.44 0480 | o venn 108,82,
S | .07 | 0.07 0.070| 18.82 | 4.91 711 1.0080| 1010 s
|$0.73] o
0.000| o
04034 | 2157 5.4 lo.8874 | 310.4 . .
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THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no._ B1 CC
YIELD CALCULATIONS Houns 597-616
FRESH FEED WET GAS ecvus| COMBNED] pen ] v cranae YIELD BASIS H:+CO FED
At. Wt ~ %
% | whe | #m % RS wr | wie | whe | whe | b [WHCF] Weul! oaoe JouiicA Fie eal | GaV/he Jeal/MCF|Unaets.
oo 36,966 | 7,133 |109.80 | 6,787 | 0,414 | 11,60 1.40¢ | 8,087 | 1,008 |-8,m9 F188,0 D1 nlof
£6.380 | 11.266 | 22,71 | 36.268 | 2164 | 4.34| 7,762 20,028 | 9.916 [-0.312 |-18.57
2,497 | 0,482 | 21,213,065 | 1,967 | 86,13 | 7,062 | 7.834 | 9.000 | 1.475 | es.08 0.310 00 EP 0.562
0.780 | 0,151 | 4.23)| 2.435 | 0,149 | 4,17 | 0.535 | 0.688 | 0.884 400-5/ 0.072
1.377 | 0.866 | 4.27[12.777 | o.780 | 12.51| 2.812 | 3.078 | 3.892 | 0.514 | 8.241.182 50 0.078
2,473 | 0,151 | 4.24 | 0,544 | 0,544 | 0.705 | 0.151 | 4.24 0.608| 535
2,163 | 0,152 | 3.97| 0.474 | 0.474 | 0.606 | 0.132 | 3.97 0.569)
16,48 2,369
3.095 | 0,189 | 7.95| 0.681 | 0.681 | 0.870 | 0.180 | 7.9 1.140| 432 |1.840 628 | 1,145 | 0,164/ 81,1
0.723 | 0,044 1.94 | 0,159 | 0.159 | 0.203 | 0.044 1.94 0.278| 424 0,458 |
1,863 | 0.083 | 4.66| 0.300 | 0.300 | 0.383 | 0.083 0.932 | 0.726
0.277 | 0.017 | 0.99 | 0.061 | 0.061  0.078 | 0.017 0.204 0.204
Gl 0.420 | 0,026 | 1.82 | 0.092 | 0.092  0.118 | o0.026 0,333 0.333
Glls 0.100 | 0.006 | 0.43 | 0.022 | 0.022 . 0.028 | 0.008 0,082 | 0.012] | 0.082
G 0.090 | 0,006 | 0.42| 0.020 | 0,020 | 0.025| 0.008 0.076 | 0.011 0.076
C-Ce 3.925 | 0,563/15.25 2.566
TOTAL 19.297 |252.22 6.108 | 145.21 | 22,008 | 41.305 | 32.148
H4CO 6973.22
: 95,346 | 18,399 SCRH. 2,568 9.256 | 27.655 | 11.824 | 15,831
H./CO _1.58 1.43405 5.20 2,2 1.36
CUMULATIVE TOTALS RECOVERED OIL N ! o . o . X
- H,+COMCH Caulysc B Cy+, gal | gal/MCF | gal/f EFFLUENT 0:2252% 81.594.529 4878 | 31.58 g 4.873.1.0.899
Previous Total SHIFT RATIO | ToTAL ot 49.79 7,140 8,798 6.716| 7.439 | 1,067
WATER SOLUMLE
Current Period (00 wuious 0.195%_10.34 1.483 1.325 | 0,190/ 10,34 | 1.483] 1.325 | 0.190
(Ha) (C0a) 33, f
New Total (H:0)(CO) o o 60.13 8.623 0.123 | 1.452|57.17 | 8.198 8.764 | 1,287
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9; | SELECTIVITY | et watit 3.612# 65,07 9.351 7.813 | 1.120]
Cmm-acuon! co Hay ‘ H,+C0 |  Co } H, | CO+H, | Co+/C+ | s wm 75.4100.814 9.138 | 1.310)
HYDROCARBON
68.35 | 94 88 | 86.04 57.24 | 7842 | oM+ 76.6810,982
#Included in Reactor Effluent Totsl 9/M3 = 1691 ~ 2 /MCF
' €c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE Si7%
Oxygen 428 Fresh Feed 7314 APl 50.3 11.3 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 429 Recycle 8341 Neut. No. 40.8 6.2 Fresh Catalyst Added 508 76 Mesh | Micron: T Microns %
Generator Outlet 423 Combined Feed 15655 |Ssp- No. 52,7 38.3 Total On 40| 419+ | 149 80+
Reactor Inlet 419 ‘Wet Gas—Measured 1794 Hydrox. No. Catalyst Recovered 15 100 150 655 40—80
Condenser Inlet Adjusted 2315 Bromine No. 82.5 In Reactor at End of Period 150 105 131 2040
Product Accumulator 398 Loss 51 |Pour °F. 200 | g | 10-20
Chemicals, ¥ by K2CO5 14.5 REACTOR d-p, Inches H:0 250 | 62 12 0—20
No. Height 325 44 10
TEMPERATURES—°F. Recycle] Fresh Feed 1.4 1 12-43.2 67 |¥B
Oxygen 538 Inlet Vclociw—ft./l& 2 43.2-74.4 87 CATALYST
Natural Gas 755 Fresh Feed Rate—SCFH. 6973 HEMPEL. DIST. %, OapT 3 74 .4-105.6 7 Bulk Density, Lbs./Cu.Ft.
Generator 2400 per Cu.Ft. DenseBed) g3 | 28 °F. 4 105.6-342.0 | 385 Aerated 153
Quench Accumulator per Lb. Catalyst 2.27 400 29,0 s5.1 0 0-12 26 Settled 188
Reactor Inlet 736 per sq, rt. | loses | %% 10,5 | 36,5 s22 Compacted 168
Condenser Inlet 550+ 10.7 Particle Density, gm./cc. 4.3
Product Accumulator 65 Hest Pransfer Caloulations CALCULATED FROM dp Ho Value, ml./gm. 12,7
Catalyst No.  Height ® Steam Rate = 339.9 f/hr, A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 134 [Ne Surface, m?/gm.
! 12,0 634 @ 815 psis & 521°F o 1167 pyy/#erhthe °F. Inventory, Lbs. 2135
(CHEMICAL ANALYSIS
2 4.2 651  |Water in @ 150°F = 118 BTU/f [BP 102 Bed Depth, Ft. 24.14
Fe
3 4.4 645 Heat Transferred/# steam 10% 138 Volume, Cu. Pt. |15.93
= 1049 BTY o c
5 1368 629 228
B
27 199.2 610 (1049) (330.9) = 356855 BTU/hr, %% 350
H
f8 2304 805 |Average Bed Temperature EP 402
=z 625°F K20, W+, % basis Fe
9 261.6 602
X Al i
10 2¢2.8 591 _ |ar = 625-521 = 104°H Ray Analysie—
1 3.0 §68 | Tube Ar 4 1o Fexas
of L] s a
88sis > Fex0.
12 342.0 567 K= (104 = 1d2.8
Fe
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
'y
HOUR I |IAVERAGE M/HR c H o Mol % < H o Mﬂ:: At. Wt. Balance.
FRESH FEED Qoo | 0.8 0.086 |WET CAS 112.56 145.21
@, &, Nt 31.88 31.58
S0 | 36,60 | 37,54 | 36.76 | 36.966 | 7.133 | 7,138 7.138| faon0 o .
H, 'WATER
H5. | 68.73| 56,01 | 58.40 | 58.380 | 11.266 22,552 de 75.41 76,41
L
no | 2.88] 2.76| 2.07| 2.497 | 0.4820.482 0.964| Pt | 1,07 puss | o.ass o.ee8 |TO™ 219.5¢ 262,20
N, FRESH FEED
Yoo | 0.77] 0.78] 0.84| 0.780| 0.8 oo 2.38 p.161 268,20
CH. 'WEIGHT BALANCE|
B | 1.e4| o.96| 1.0 1.377| o.2e8 8. | 1.064 viole | 84,10 p.695 | 5.686 |22.780 87.05
M. ¥315,06947 8.06 Db.5e6 |1.002 | 3.276
'WET GAS FACTOR|
) 4.202| 2,148 2.88 D.195 | 0.585 | 1.560 1.200162
Lo 0. b.007 g B INDICATED LOSS—S C FH
7.881 | 27.888|10,243] seus 0.03 p.oog |0.010 | 0,024 2318
L 104,48 200,64 99,34 | O™ 7,843 |97,710 00,398 | 6,108 s
GAS FLOW RATES  1g,95185 LIQUID PRODUCT RATES
HOUN o | racron [oarated GAEL % L
694 8.58 8.787 VR PRESSURH  TEMP. S.CFLH| MW, M/HR ‘GAGE GAL. $/GAL GAL/HR
T WBE W
| 34.88 | 34.98 | 35.268 |10 oy by ot vu%__m___.c_o 57 | 1,0015| 265,69 [50.3 31.58
2024 20,69 | 32,043 | Sp.os | e.2p| 20.61l0.%8e0 | 7aie | l.dse 3ved | 172,54 |48 | 1,0089| 173.56] 6 4,873
.
2,24 | 2,50 | 2,483 (oo oo 98.13
10,73 | 14.3¢ | 12.777 | 79.31 5.18| 4.088 0.9952 | 1704 | 1,108 4.734 0.48 . 3.0
et et -iE
2,49 | 2,851 24478 |cvere 98,59
2,84 2.18| 2,163 | 60.54 e.72| 20.89 | 0.9460| 7610 | 1.108| 10,888
1 ] 1.6 | 186 |
3.20| 3,08| 3.098 ...
0.77| o.74] o.723| 8.08 0.5 | g0.00 [o.0a00 | emy | 108 WATER
2061|1311 1,363 |\arumarcat - Br7 | 206.94 |64 | 0.0998| 806.e2(11.3 7541 |
0.8 0.28| 0.877| 1970 | 8.56| 1.08|o0.g988| gses | 1.856| 6.7 Buaf* | 193,13 (64 | 1.0008] 123.19| 8.858 9.138
0.41] 01| OumOf . 173,63
0.07| 0.11| 0.100| 18,82 4.88| 81.03]0.0815 | 1098 8,001
C
0.08| 0.11] 0.080/ 1, 3.5
M o3 77497 | 228, 5.4910,80870 | = /o,




THE TEXAS COMPANY — MONTEBELLO LABORATORY

nun o, 8 N
YIELD CALCULATIONS wouns __618-626
RESH FEED WET GAS necvas] OMENE gemuer] wer cranae YIELD BASIS H,;+CO FED
% | mwe A B e | whe | mie | e | e [HECI DGR sosn iR ¥ TETACF | e sV MR Un,
| 37.843| 10.386 0.697 | 19.52 | 2.708 |15.074 | 3,405 | -9.669 +270.83] DL of
B, | sa. 3,248 | 6,56 | 12,600 | 28,720 | 15,867 b12.872 |-25,9 Recoveired 01
%0 | 2,007 0,780] | 2,499 |309,08 | 9,701 |10.481 12,200 | 1,719 | 75,88| 7,636 400 0.604
Moo | 0,687 oam 0,51 | 4,23 0,887 | 0,768 | 0,738 40@ 0.110
S8 | o.890| o.163 | 0,883 | 14,16 | 3,420 | 3.892 | 4.312 | 0.720 | 11.581.161 550¢ o.098] |
[ 0,199 | 5.68 | 0.773 | 0.773 | 0.972 | 0.199 | 5.58/0.556 60.0
G 0.133 | 4,00 | 0.516 | 0,838 | 0,648 | 0,183 | 4 08
CHGe 21,13/2,105
o 2,807 | 0,232 | .76 | 0,900 | 0,900 | 1132 | o.232 | .76/ 0.972| 4% |2,250 |0,226| 8,78 | 0.875| 8% | 1,405 | 0.140]84.8
G, 0.503 | 0,042 | 1.85| 0.161| 0,161 | 0,203 | 0.042 | 1.85{0.184 % |0.436 | 0.043
Gl 1.227 | 0.101 | 5.67 | 0.393 | 0.393 | 0.404 | 0.101 5.6;1 0,565/ 8% |1,134 | 0.113| 5.39 | 0.637| &1 | 0,883 | 0.088|78.0
A 0.347 | 0,029 | 31.68| 0,111 | 0.111 | 0.140 | 0.029 1-6% 0.1:1 488 {0,346 | 0,034 1.68 |0.167| 4% | 0,346 | 0.034]
Satle 0.393 | 0.032 | 2.24 | 0.126 | 0.128 | 0.158 | 0.03¢ 0.411 [ 0.041| 2.24 545 0,411 | 0.041]84.9
53] 0.070 | 0.008 | 0.43 | 0,022 | 0.022 | 0.028 | 0.006 0.082 | 0.008| 0.43 525 | 0,082 | 0.008|
Gty 0,205 | 0,000 | 0,76 | 0,033 | 0,088 | 0,042 | 0,008 0,137 | 0,014] 0.76 8% 0,137 | 0.014
0. 4,805 | 0,47919.28 | 1,02 3.264 | 0,325
TOTAL 27,611 8.260 | 186,41 | 32,069 | 50,680 | 47,144
1400 o5 ope| 26.408] - Scrn. 3.945 15,317 | 41,803 | 19.262 | 22,541
H./C0 1.56 9962143 4,66 2,20 | 1.33
—_CuM ”3:};’{% T&[ffj Sl EFFLUENT | MW oL 0,37158 52,11 5,191, 8,168 | 0.812] 52,11 | 5.191] 8.156 | 0.812
Previous Total SHIFT RATIO_| T 01 74.50 7 2.961 | 1.201) 71,89 | 7.112] 11,420 | 1.13
Current Period (Ha) (C02) 0.24 v::i“‘f‘:;':is 0.295% 1.987 | 0,198 15.66 | 1,560 1.987 | 0.160!
New Total (H:0)(c0) 94w vain 90.16 8.982 14.948 | 1.489|87.05 | 8,672 13.407 | 1.33¢
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY |  NET WATER 6,148%| 110,7611.,034) «300 | 1.325|
Contraction|  CO ‘ He Hz+CO co Ha | CO+H, | Go+/G+ | GROSS WATER 126,412,594 5,287 | 1.523|
20,08 | 93,28 7085 | 8511 | 7306 ea.m0 | saoe sror | Waeer -
#Included in Reactor Effluent Total 9/M3 = 1691 X /MCF.
cc/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA }
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 429 Fresh Feed 10845 |°APT 52.9 11.0 | In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 430 . Recyde 12156 |Neut. No. 39.0 38.2 | Fresh Catalyst Added Mesh| Microny % |  Microns %
Generater Outlet 425 Combined Feed 22800 |Sap. No. .5 40.9 Total Ond0| 419+ | g.g| 80+
Reactor Inlet 420 Wet Gas—Measured | 3036 |Hvdrox. No. Catalyst Recovered 41 [100 [150 5938 4080
Condenser Ialet Adjusted | 3330 |Bromine No. 80.7 In Reactor at End of Period 150|105 | 36,2 2040
Product Accumulator 388 Loss 114 |Pour °F. 200 |74 10.4] 10-20
Chemicals, % by K2CO5 15.0 REACTOR d-p, Inches H20 250 |62 2.4 0—20
No. Height 325 “ 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.14 | 1 12-43.2 75 |3% 0.8
Oxygen 290 Inlet Velocity—fL/sec. 0.7 2 43.2-74 .4 68 CATALYST
Natural Gas 745 Fresh Feed Wé&’?g’_ | 10088 | HEMPEL, DIST. % opp1 s 74.4-105.6 76 | Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 872 205 °F. 4 105.6-342.0 375 Aerated 151
Quench Accumulator per Lb, Catalyst. 4.70 400 74,3 58,3 o 0-12 28 Settled 153
Reactor Inlet 598 per_sq. £t 1520 | 4050 13.6 37.4 Total s22 Compacted 167
Condenser Inlet 650+ 12.1 Particle Density, gm./cc. 4ot
Product Accumulator 44 Heat Tranafer Caloulbtions CALCULATED FROM dp NHa, Value, ml./gm. 9.8
Catalyst No.  Height ® Steam Rete = 388 #, A. 8. T. M. DIST. 0 Density, Lbs./Cu.Ft. 143 [Nz Surface, m? /gm.
! 12.0 596 @ 815 psis & 520°F Naphtha °F. Inventory, Lbs. 2135
2 P 647 = 1196 BTU/; =P % Bed Depth, Ft. 22,62 [CHEMICAL ANALYSIS
3 4.4 652 |Water in @ 121°F = 8p BTU/f| 1% 122 Volume, Cu. Ft. | 14.95 Fe
75 136.8 645 |Host Transferred/# steam 50% 220 °
27 190.2 sa2 = Mo B kid 344 °
£8  230.4 648 | (1107)(368) = 429516 BTU/w| BP 398 1
9 261.8 647 |Ave. Bed Temp. % 640PF Rec. 98,0 K20, W+, 7 basia Fe
10 202,8 644 |dT = 840-520 = 120°H X-Ray Analysio—
1 3.0 624 |Tube Aves = 32.5 FesaCo
12 2.0 s1c = TSR ATY * b Fea0
‘ Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 2200 0200 0600 AVERAGE M/HR C H o Mol % M/Hr c H o Iujﬁ At. Wt Balance
FRESH FEED Qoo | 0.50 _&z}: 14,780 |VET GAS 179,87 166,37
oo | 37,78 37.50 | 37,37 | 37.845 | 10.366 | 10.566 10.386| 0o 7300 o 52.11 52,11
#:. | 68.36] 68,24 | 58,55 | 68.383 | 16.120 32.240 2 i 186.42 126.42
%0 | s.00] s.69| 2.60| 2.827| o0.780| o0.780 1800 Dhe | 185 |0am |0am 0.z6e |TOTAL 388,10 364,90
Moo | 0.69) 0.66| 0.64| 0.657| o.181 Moo | 220 | o.286 i 364,90
S%. | o.09| 093] 0.78| 0.690| o.163| o0.163| o.ese W ep1e | 6.260 | 8,100 | 32,678 WEIGHT BALANCE 9814
M.¥._[13.218672¢ %8 | o8 |o.844 | 1,688 | 5084
b 7,572 | 3.008| 5. 3.560 WET GAS FACTOR| 1027888
11.309 | 40.26¢|15.020| S 0.036 LOSSSCIH 134
BALANCE| 99,47 97,24 108,79 | TOTAL 1. | 41,406 | 15,048 3130
WET GAS GAS FLOW RATES 19,g78625 }P—J LIQUID PRODUCT RATES
Pos | 9.82] 7.77] e.04] 8.043 VR | messur] Tap. | scrH] MW | MR | HOUR GAGE | caL | °F | PACTOR [ cALaTel yAT # G’E/:m—
H. | s9.52| 30.99 | 39.64 | 39.317 RESH FEED o OIL jgrg* | 353,88 |50 | _x,po_ﬁls_u.g 52,9 1]
10 | 30.88] 30,50 0.7 28,88 | 8,78 0.8 10040 | 10488 [ 1,480 27,611 40223 | 965,29 (67 | 1.0015| ges.ce) a8
1.31] 2.10] 2.08| '1.850 lgrr s 89,78
: 9.74] 11,81 | 11.13| 10,695 | 79.31 | 8,81 w&#‘f&l&‘— 3016 | 1,133 | 7.080
|sicks | 2.83| 2.41| 28| 24300,
1,89 1.67) 1.86| 1.607| 850.8¢ | 9.73 | £0.86 0.9860 | 13111 |1.133 |20
|28 | 2068 281 2,88 2.807),..0 e
0,84 0.48| 0.49| 0.608| B.02 | 9.8 20.66 |0 " WATER
2,10 1.85| 1.84| 1.887 . AL aNL A i merge | 403.87 11,0 186,48
. NATURAL GA$ = -
0.34| 0,37| 0.88| 01847 19.79 | 8,20 Slol0lo.608¢ | 3748 L1.988 | 007 B17* | ave.04 8,870 15,387
0,40, 0.80° 0,30 0.3984 oo . 107,01
0.07| 0.07| 0.07| 0,070| 18.88 | 7,01 | s1.08{1.0010 | 878 7,301 ]
0a1] 0.1l 0.0 o.08| .. siis
M. ¥3q.563638 | 818,7 6.02 [0,8988 | % 387,68 §/r,

&
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nonvo_SLEE - 6

YIELD CALCULATIONS wours 026642
WET cas ncras| OMENE wenumer] weT cuavos YIELD BASIS He+CO FED
e % “WF%,— mht | e | mhe | mae | g wall o CF|Uncet.
862,85 | 8.815 | 0,600 | 10,33 | 2.664 | 12,660 | 3,984 | -0.386 Leee of
| SB.44 | 38,347 | 3.223| 6.50 11,972 | 28,062 | 16,105 112,867 | o
0,708 | 30.90 | 30.170 | 8,835 | 111,56 | 9.419 |10.321 | 21,086 | 3,835 | 8,134 04
0.362 | 4.5¢| 2,715 | o.e28 | 6,39 | 0,847 | 1,009 100~ 0.108
0.338 | 5.37|10.800 | 0,867 | 13,75 | 3,386 | 3,510 | 4,061 0,522 | 100
2,487 | 0.206 | 6.78 | 0,767 | 0,767 | 0,975 | 0.208 | 5 60.0
1.640 | 0,336 | 4,18 0,512 ' 0,812 | 0,660 | 0,138 | Q.42
18,31 1.84
a5 3,083 | 0,287 | 10,81| 0,956 | 0,956 | 1.213 | 0.287 1,090 432 | 2,502 D.263 | 9,75 |0 828 | 1,557 0,187 | g4.8
o 0,547 | 0,046 | 2,08 | 0,171 | 0,171 | 0.217 | 0.048 | 2,08 0,208 ¢ |0.479 b,048
i) 1,867 | 0.132 | 7.41| 0.489 | 0.489 | 0.621 ] 0.132 | 7.42 0,747 5% 1,482 b.149 | 7,06 | 0.720 #9115 0,116 | 81.3
Gills 0.360 | 0,050 | 1.7 | 0.112 | 0.112 | 0.142| 0.080 | 1.74 0.178| 488 0,358 D.038 | 1.74 | 0.175) % | 0,388 bo.036
Slle 0.520 | 0.044 | 3.08| 0.162 | 0.162 | 0.206 | 0.04¢ | 3,08 0.311] 548 | 0,565 b,067 | 3,08 | 05311 54 | 0,565 0,087 | 848
Gty 0,093 | 0.008 | 0.58 | 0,029 | 0,020 | 0,057 | 0,008 | 0,5 82 10,220 p.011 | 0.68 | 0,088 *% | 0,230 b.012
e 0,310 | 0,000 | 0,76 | 0,034 0,034 | 0.045) 0,000 | o0.760 S8 10,137 o4 | 0,76 | 0,077 3% | 0,137 0,014
CCe : 26,41 5.633 D868 | 22,93 | 2,312 3.881 0,391
TOTAL 27,365 | 8.404 | 193,87 | 31,210 | 58,584 | 45.508 )
400l on 700 |26.,166 | sern. 3,918 14,556 | 40,702 | 18,449 | 22,263
H./00 1,60 782) 4,67 2 2.37
—CUMULATIVE Tg‘:T;‘:ds S o EFFLUENT | MW@ 0| o 3eeek 51,45 5.16) 8.024 0,809 | 51.45 | 5.1 8.024 0,809
Previous Total HIFT RA" TOTAL O 77,86 7,851 3,657 (1,377 | 74,38 | 7,500 1,905 {1,200
Current Period (00 10 o :ﬁmﬁm:‘ 0,280 14.j 1.496 1.876 0,189 | 14.84 | 1,406 1 289
New Total (H20)(CO) ovias ¢+ 92.7d 9.348 5.532 11.566 | 89.22 | 8,997 3.780 1,300
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NET wATEt 5.323% 95 R 1.516 181
Conmaction] €O | Ha HatCO H, | CO+H, | G+/G+ | ouoss wimt 110,7411,167| 3,39) fL.350
HYDROCARBOM
69,29 | 92.16 | 79.97 | 85.0! AIELI_Q&J__A_‘_Q'I_ | e3.81 | W 213.0111 194/
E #Included in Reactor Effluent Total 9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
FSIG RATES SCRH. OIL ‘WATER INVENTORY DATA PARTICLE SIZE
Oxygen 429 Fresh Feed 10871 |°API 52.2 11.1 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 430 Recycle 11832 |Neut. No. 40.7 0.2 Fresh Catalyst Added g 7e | Mesh Mimn* % | Microns %
Generator Qutlet 424 Combined Feed 22208 |Sap. No. 48,7 40.9 Total On40| 419+ 1o,5 | 80+
Reactor Inlet as Wet Gas—Measured | s04p |Hydrox. No. Catalyst Recovered 56 |10 [180 lgg o | 40—80
Condenser Inlet Adjusted 313; Bromine No. 82.6 In Reactor at End of Period 180 | 165 14,8 20—-40
Product Accumulator 386 Loss 143 |Pour °F. 200 |74 |gy,3 10-20
Chemicals, % by K2G0s 14.0 | REACTOR d-p, Inches HzO w e |4 020
No. Height 2 |1 |5
TEMPERATURES—°F. Recycle/ Fresh Feed 1.4 1 12-43.2 70 |5 3.0
Oxygen sas | Iolet Velocity—tt free 2 43.2-74.4 65 | CATALYST
Natural Gas 726 Fresh Feed Rate—S, 9917 | HEMPEL, DIST. % Oypr 3 74.4-106.6 78 | Bulk Density, Lbs./Cu.Ft
Generatar 2320 per CuFt. Dense Bed| g5, 205 °F. 4 105.6-342.0 | 375 Acrated 146
Quench Aceumulator per Lb. Catalyst 4,70 400 78.6 58,3 [ 0-12 5% Settled 149
Rector Inlet 728 per sa. ft, | 1soss | 40050 13,0 | 38.7 - Compacted 164
Condenser Inlet 550+ 18te Particle Density, gm./ce. P
Product Accumulator 56 |Heat Transfer Caloulhtions CALCULATED FROM dp NH, Valve, ml. /gm. 10.6
Catalyst No.  Height* Steam Rate = 406.2 f#/tr, A. S. T. M. DIST. 0} Density, Lbs./Cu.Ft. 185 [Na Surface, m? /gm.
1 12,0 520 7 ©, Naphtha °F. . Inventory, Lbs. 2111
: 4z o | e Biﬁf" e N B3 Depth, Ft. 23,69 |CHEMICAL ANALYSIS
3 74u 639 108 126 Volume, Cu, Ft. | 15.63 Fe
A5 1368 632 fed 218 i
£7 1902 617 0% 344 °
£8 930 614 | (1096)(408,2) = 445 Rl 308 i
9 261,68 @18 [Ave, Bed Temp.Z 610F Rec, 975 €0 W % basia Fe
| 10 2028 | goz  lar = 620-510 = 200°W Ry Aoty
| 33 sm.0 | 586 |rube Aves £ 33.2 fe.P FereCo
12 342.0 574 |K's ‘{Mm.l Fes0
) Fe
| oas anaLvsEs GENERATOR BALANCE WEIGHT BALANCE
HOWR | 3000 |0200 |0800 |AVERAGE | M/HR < H o Mol % | M/He < H ° u—j{: At. Wt. Balance
FRESH FEED Qoo | 0,58 |7.937 14,548 |¥ET G4 15400 | 298.30 |
S0 | 26,60 078 | 30,078 0,076 | s kil or 8148 sluts
" 16,050 He WATER 120,74 110,74
2,60 | 0,702 | 0,702 1ua0a [ e | 1,90 Jo.168 | 0,168 o0.336 |TOTA 8,70 385,49
0.78 0.162 Yoo | 200 o800 it 358,49 355,49
1.87 0.335 | 0.335 | 1.340 % (esmr |o.ses | s.p4s s2.088 WEIGHT BAIANCE| 97,88
S | s 20 | 1.620 | 4,860
6048 [5.424 | S | 506 o 9,536 | 2.40 WET GAS FACTON _3.0am8
11,15 |e0,308 ha,s0s | SHs | 808 19-908 0.010 | 0:024 toss—scru
BALANCE| 101,05 99,90 300,33 | TOTAL | 21 40,408 | 14,884 143
WET GAS GAS FLOW RATES 1003189 LIQUID PRODUCT RATES
oo | 8.68 | 7.96 | 8.08 | 8.213 VR | eesund meme | scrn| mw | uam [woud cacs | ca | v | racon |oALaTe] g | 8 | oo |
Bi. | 37.96 41,48 [36.30 |36.347 ST OIL |7v43 | 389,60 | 88 | 1.0010 | 390.08 | sa.2 s
%, | 89.70 | 88,00 |32.01 |30.170 8.7 20371 | 1.493 |87.368 6'6" | 353.6850 [1.0049 |35, | e.e23l _&1
Now | 8.0 278 | 2.98 | 2,113 WET GAS 21 113.46 | 60 133.48
% [20.08 | 9.81 | 9488 [10.800 | 79.31 | e.t6 3042 o3 | 13.28 863 |0.0888 | 13.13
SH | s.er 1 | sy | o0 138.00
1.600 | 80,854 | 9.67 0.9460 | 10820 | 1.19% |98.884 1.40 0
3088 | e 136.40
o7 | B.08 | 02 | 104 (000450 | 1w | 3,199 | . WATER
11867 | narumaLGaS 464" | $36.98 | 66 | 0,9994 | 836,78 | 11,0 4
| 0,360 | o8 .Qn%&._mL_hm_ b U | 68,73 | 65 0,0995 | €8,70 | —m
| 0:5%0 | orvome ’ 176,08
| 0,008 | 18,08 | 7,0 109859 | 8738 L2 1
| 0120 | oo =0 _
M. %8.0997984| 815,7 0,3097 | = 408.8 . . ug




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

A
AUN No.__ 51 PP
Hours ___643-663

#Included in Reactor Effluent Total

Chem,-Free Water Produced

30.8 B
75,38 7.609

FRESH FEED WET GAS Recvaus| OMBINED) grmugyr| NET CHANGE YIELD BASIS He+CO FED
% mir | 4w % e O] e | whe | mhe | whe | /b [BWCF] Henl] gubhe Jguvicn B THOF L eal| Al AR U,
37,887 | 10,108 (885,48 | 8.660 | 0.925 | 25,01 | 2.834 | ~9.267/-850.,8' D4, of
£8,716 | 15,947 | 38.15 | 45,070 | 4,814 | 9,71 | 14,747 -11 28,
2,667 | 0.724 | 31.86 | 28,300 | 3.083 |153.04 | 9.260 £.299101,1810.213 D461
0.790 | 0.224 | .00 2.260'| 0.241| .75 | 0,739 068
0.300 | 0,081 | 1,50 | 7.285 | 0.778 | 12.48 | 2.383 0,697 11.1 1.12_9] 5600 091
2,103 | 0.285 | 6,51 | 0.688 0.226| 6.51 0.637 62,0 |
1.287 | 0.187 | 4.2 o.e1 0,157, 4.1 16
1?%0_ 30°80 2
2.465 | 0.265 | 11,07 | 0.806 11,07 1.117| 432 | 2,563 828 | 1,504 0.161 | 86,7 |
0.377 | 0,040 | 1.76 | 0.123 1.76 0,178 4% |0.415
1.267 | 0,134 | 7,62 | 0.411 | | 1.504 | 610 1,171 b.118 | 80.4 |
0.307 | 0,033 | 1,92 | 0.100 | 0.083 0.133 38 | 0,395 486 | 0.395 D.040
Gl 0.447 | 0.088 | 3.57| 0.146 | o0.048 o0.194 0.618 548 0,618 lo.062 | 84.3
] 0.083 | 0,009 | 0.65 | 0.027 | 0.008/ 0,036 0.124 52 | 0.124 jp.022
el ©.03 | 0,011 | 0.83| 0,034 | 0,011 0,045 0,168 | 0,017 0,03 0,004/ %] 0,168 p,027
C-Co R 5,787 | 0.584] 23.97 2.420 4,070 0,411
TOTAL 20.069 | 307,50 10.681 | 225,64 | 32,721 | 61,590] 49,888
He+C0) 96,243 | 26,139 “scEm. 5,739 17.581 43.7291 23.320 | 20.400)
H:/C0 1,57 | 100941 5.20 2,36 1,20
Hl%g;'{'g UL a:]'v}:% Tg“}i-j e T ik EFFLUENT | MOW® 0L b 281554 39.49 3,986 6,148 | 0.620| 39,49 3,986 6.148 0,620
Previous Total SHIFT RATIO_| 1O 08 66,71 6,734 11.935 | 1.205| 63.46 6.406 10,218 (1,051
Current Period (00 10.4 :ﬁmzcza:i‘ D.310% | 16.43 1.658 7.91| 2,076 | 0.210| 16.43 1,658 2.076 0,210
New Total (Hz0)(C0) Probucss ¢+ es.:j 92 14.011 | 1.414| 79.89 8,064 12,294 1,241
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -, | SELECTIVITY ‘q:‘ﬁl’roqs.e“. | 106.1610,718| .750 | 1.287]
Contraction| €O Ha Hz+CO | <O ‘ Hz ‘CO+H, Ca+/C+ | GROSS waret 122,6112,376| 44826 | 1,497
&3 90.92 71,14 | 36.27 | 46.66 | 79.57 | lomes 104 .7510,573
Water Fod

9/M3 = 1691 X #/MCF.

€c/M3 = 141.3 X gal/MCF.

W]

‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. H20 48 OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 431 Fresh Feed 10203 |°API 51.9 11.0 | In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 452 Recycle 12401 |Neut. No. .8 39.7 | Fresh Catalyst Added gp ; 7p |Mesh| Micrond % | Mirons | %
Generator Outlet 426 Combined Feed 23342 |Sap. No. 51.9 40.7 Total Ondo| 419+ | g3 | 80+
Resctor Inlet 49 Wet Gas—Measured | gggy |Hydrox. No. Catalyst Recovered 163 |10 [150 gy g | 4080
Condenser Inlet Adjusted | 4049 |Bromine No. 79.6 In Reactor at End of Period 10 |16 |y5.8 | 20-0
Product Accumulator 386 Loss s98 |Pour °F. 20 |1 |jpy | 10-20
Chemicals, % by KsCOs 13,0 | REACTOR d-p, Inches H:0 250 |62 1.6 0—20
No. Height 325 4“4 4.3
TEMPERATURES°F. Rocyele/ Fresh Feed 1.20 1 12-43.2 n_ |9 5.3
Oxygen 553 Inlet Velocity—ft.[sec. 2 43.2-74.4 82 CATALYST
Natural Gas 703 Fresh Feed Rate<SCER. | 000, | HEMPEL. DIST. % [ 3 74.4-105.6 79 | Bulk Density, Lbs./Cu.Ft.
Generator 2370 per Ca.Ft. Dense Bed| gz 25 °F. 4 105.6-342,0 | 365 Aerated 153
Quench Accumulator per Lb. Catalyst .78 400 4.3 56.8 0 0-12 29 Settled 156
Reactor Inlet 818 per sq. ft asony | 050 1.0 | 380 bl Compacted 174
Condenser Iniet 550+ 14.7 Particle Density, gm./cc. 4.3
Produet Accumulator 59 Hest Transfer Calculations CALCULATED FROM dp INHa Value, ml./gm. 15.0
Catalyst No. Height® Steam Rate = 460.7 #/hr. A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 133 2 Surface, m? /gm.
! 120 524 @ 766 pu-:&lig"; - Nophtha °F. Inventory, Lbe. 2073
2 Py 38 BP o6 Bed Depth, Ft. 23,60 |CHEMICAL ANALYSIS
3 74.4 641 Water in @ 108°F = 175 BTU/H * 132 Volume, Cu. Pt. |16,59 Fe
"5 136.8 628 | Heat Transferred/# gteam 0% 226 °
27 1002 617 el 0% 348 °
£8 230.4 613 (1123) (460.7) = 517366 BrU/he =¥ 200 b
9 261.6 613 Ave. Bed Temp. = 611°F Rec. 98.0 K20, W, 7 basia Fe
10 22,8 607 T = 611-513 * 98°F it ienl
11 311.0 560 Tube Area = 33,1 rt,2 FezcCy
12 342.0 see K= (2&[@) = 159 Fea04
B Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | 0800 |AVERAGE | M/HR c H o Mol % | M/HE c H o Muﬁ/':; At. Wt Balance
FRESH FEED Qoo | 0.58 | 0088 14,870 |VET G4 203.37 285,52
SOno |57436 | 37.80 | 37.44 | 57,587 | 10.192 | 10,192 10.202] $ae 7435 o 39.49 39.49
| 5. |s8.98 | 68.57 | 58.60 | 68,716 | 15,047 51.894 B WATER 122.61 122,61
%0 | 274 | 201 2.45| 2,667 | 0.724| 0.724 1.448) %0 | 152 |oase |oase 0,264 |TOTAL 365.47 s87.62
Moo | 0084 | 078] 0.79] 0.t90| o.214 Noe | 2,80 |o.27 FRESH FEED 5,8 o 356.82 = 387.62
&%, | 020 | 0.08| 0.72| 0.300| 0.081| 0.081 | 0.324 2. |se.00 |e.384 |8.38 | 33.538 WEIGHT BALANCEl g4 g9
M. W1§,138226 %% | 8.0 |o.em7 |1.67 | s.022
ue 8,200 | 4.200) 5% | 278 |o0.274 |0.622 | 2108 WET GAS FACTOR| 3 108914
10,997 0418 [35.740| %58 | 0.04 040 | 0:200 | 0:480 INDICATED LOSS-SCFH 4049
o |BALANCE 96,70 97.09 104,00 | TOTAL | - 11.572 | 41.830 | 25,134 598
WET GAS GAS FLOW RATES 18,8247 LIQUID PRODUCT RATES
0., | s.e5 | 8.5¢ | 9.21] 8.860 \a:l PRESSURE TEMP. | S.C.E.H| M.W. | M/HR | HOUN GAGE | GAL °F | PACTOR | GAL AT *;‘G’f,. # GAT/;‘;
o la4.08 (43,85 | as.emlemoro | weT OIL | 4vg* | 235.83 |85 | 1.0085| 236.42) 51.9 30,49
$%. |87.48 le9.85 | 27.60 28,500 | s8.66 | 8.70 29,02 0,990 | 10003 | 1,404 | 27,160 213 | 113,48 |60 113.46| 6.483 8,248
Moo | 28 [ 2,10 | 2.46] 2,860 " 198,06
CH. ———— WET GAS .
G | 8,79 | 6,82 | 6.54|7.283 | 116.14 | 6.72 | 4,0282,0000 | 3651 | 1,71 | 9.832
2.5 | 2.08]2.108 |peevars -8
230 | 1.8¢/1.007 | Eo.54 | 9.68 | 20.870.9460 | 21330 | 21.171 | 20.848 .
| 8,67 | 2,92 | 2,468 |piuep 0.8 | 1.0
0,48 | 0,310,377 | 5,08 | 9.4 4%:3:1_ (0480 | 1001 L 1an Sz WATES 8.870
| Ja48 | 1,081 2.887 |natumaLGAS 707" 401,69 |78 10.9979 | MR
| 0,38 | 0.8710,307 | 19,79 | 8.18 ‘géﬁa_p_..%uo_d_mw__x,m__g@ 4'83" | 838,01 |66 |0.999¢ | 837 14,886 |
| 0,83 | 0,36] 0,447 | oyycpy 816" | 133,50 |88 |1.0008
007 | 0111 0,085 | 1008 | 7.8 | giuaio.oeer | grer 7.91)  {owor
0,13 | 0.00]0408 | oo 244.0 " 5070 = dapals
M.¥ey.11383 | 218.7 8.51 10,3881 |m 460,7 [#/hr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY aun wo.__B1 GO
YIELD CALCULATIONS Houns ___663-687

[—— WET aas rcvaus| OMBN] srnme| wET crANGE YIELD BASIS Hy+CO FED
% | mae | gne | % AW | Twm | owbe | wie | g [EWOF] Ball o i THOF | D] e R uns
37.347/10.071 [268.09 | 9,530 | 1,085 | 30.89 | 3,200 |13.271 | 4.288 | -8.986 261,70 .
£6.656/15,817 | 31.89 | 46,100 | 5.250 | 10,88 |15.482 |31.299 |20.732 10,567 |
£.817| 0,060 | 33.48 |£7.116 | 3.088 |136,90 | 9,105 | 9.865 |12.103 | 2.345 | 416
0.930| 0.261 | 7,08 | 2.377 | 0,871 | - 7.50 | 0,798 | 1,049 | 1.069 D.089
0.850| 0.087 | 1.07| 6,783 | o.772 | 12.38 | 2.278 | 2.345 | 3.080 | 0.705 | 11,52]1.153 L062
- 2.107 | 0.240 | 6.73 | 0.707 | 0,707 | 0.947 | 0.240 | 6,73 0,688 5
| o Bs | 0uats | 453 | .26 | 0,424 | 0,568 | 04 | 4,530,441 .
1,707 | 30,75 1730
2.837 | 0,265 | 10,73 | 0,751 | 0,751 | 1,006 | 0.266 | 1o, 3| 432 12,484 D,253 | 9,66 D,984 | 2 1,645 D.157 185.9 |
0,387 | 0,042 | 1,85 | 0.128 | 0.123 | 0.165 | 0.042 | 1.880.188| 424 |0,436 D.044
137 | 0,120 | 7.24 | o0.362 | 0.382 | 0.611 | 0.120 | 7.24{0.740] %0 |1.448 p.248 | 6.88 b.701 | ®1%h.128 .15 |68 ]
0.273 | 0,031 1.80 | 0,092 | 0.092 | 0.125 | 0,031 | 1.800.183| 488 |0.370 P.038 | 1.80 p.183 48,370 0,038
04427 | 0,069 | 3,44 | 0.147 | 0,143 0.198 | 0,049 | 3.44/0.351| 548 |0,631 p.o64 | 3.44 p.351 | %% D.631 D.06s {83.1 |
0.087 | 0,010 | 0.72 | 0.029 | 0.020 | 0.039 | 0.010 | 0.137 b.014 | 0.72 b.o7s | ¥ b,137 p.oxe
0.127 | 0.014 | 1.18 | 0.043 | 0,043 | 0,087 | 0,014 0,223 boze | 3.8 Dazo | *#¥b.a1s b.ose
5,719 0,563 (23,68 R,413 2024 410
26,673 |386.28 11,387 234,86 |53,577 |62,250 |61,117
96.003]25.888 | - scrn 6,335 18,682 | 44,570 | 25,017 |19.563
1.67 _|1010207 484 2,36 1.8
,+ch"ULé:|l,,v,% Tg’l;A‘;S e T EFFLUENT | MCOM0 oL 0,24654 34, 3 54370 0,547 | 54,57 3,525 547
Previous Total SHIFT RATIO | T O 61.53] 6271/ 1.089 .130 |58.26 b.937 p.394 D.957
Current Period (004 M 0.292#| 15.48| 1,578 11,978 P.202 |15.48 1,578 978 D.202
New Total :0/(c0) 104 %zvx‘?;& 77.01| 7.848]  13.067 h.332 |78.73 p.618 |  m.s72 h.159
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION—%, | SELECTIVITY | 2 ':l.ﬂ oo 5,615# 10 6] 10/ <147
Conmcu‘aﬁ| co | Hz | H:+CO| €O | He | CO+H, | G+/G+ | 6ss wm 116,841,888 4,125
57.77 | 89.25 | 66.81] 75.55 | 67.71] 33.76 | 43.87 | 77,49 | Wit 99.3800.120
Water Fed 30.76 9/M3 = 16.91 X #/MCF.
#Included in Reactor Effluent Total . Chem.-Pree Water Produced 70.41 7.176 Ce/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS - CATALYST DATA
BsiG RATES SCPH. ae7 OIL | WATER | INVENTORY DATA PARTICLE SIZE
Oxygen 431 Fresh Feed 10220 °API 51.5 11.2 n Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 432 Recycle 12726 Neut. No. 45.7 39.0 Fresh Catalyst Added 50 6 Mesh| Microng % Microns %
Generator Outlet .26 Combined Feed | pxgos [Stp. No. st | 4z Total onsol awt [ g0 | s+
Reactor Inlet .20 Wet Gas—Messured | gg0g |Hydrox. No. Catalyst Recovered s w0 [0 [0 5] ew0-0
Condenser Inlet Adjusted 4316 Bromine No. 79,6 In Reactor at End of Period 150 108 18,1 2040
Product Accumulator 387 B Loss 418 Pour °F. 200 K 14.8 10-20
Chemicals, % by KsCOs ' 14.0 REACTOR d-p, Inches Hx 0 20 |62 s.5| O
No. Height 825 4“4 4.3
TEMPERATURES—°F. Recycle/ Fresh Feed 1.2¢ 1 12-43.2 63 | 4.9
Oxygen 339 | Inlet Velocity—ft/eec. 0.7 2 43.2-74.4 | ez | CATALYST
Natural Gas 666 ‘Fresh Feed Rate—SCEH. 9812 HEMPEL, DIST. % s 74,4-105.6 | 75 Bulk Density, Lbs./Cu.Ft.
Generator 2380 per Ou.Ft. Dense Bed| g9 25 °F. 4 105.6-342.0 | 356 Acrated 183
Quench Accumulator per Lb. Catalyst 4.9¢ 400 76.0 56.2 0 0-12 24 Settled 164
Reactor Inlet 828 per sq. ft,  |14se7 | 4050 12,6 | 37,8 hid Compacted m
Condenser Inlet S50+ 1.4 . Particle Density, gm./cc. o5
Product Accumulator 62 |Heat Transfer Caloulations . CALCULATED FROM dp INH, Vaue, . /gm. 100
Catalyst No.  Height® Steam Rate = 437.0 . A. 8. T. M. DIST. 0] Density, Lbs./Cu.Ft. 1p5  [Na Surface, m?/gm.
1 12.0 531 |@ 765 psis & S13°F Naphtha °F. Inventory, Lbs. 1087
: ase 630 N i mp 102 Bed Depth, Ft. 24.00 ANALYSIS
3 7404 633 |Water in @ 113°F = 70 BTU/4 0% 137 Volume, Cu. Pt. [15.90 Fe
£5 136.8 625 |Hoat Tramyferred/s shomm e 228 ¢
A7 10922 615 [ 360 . °
£g 230, 608 |(487.0)(1119) = 4890pS BTU/r, EP 400 H
9 261.68 608 |ave. Bed Temp, =€07PF Rec. 98.0 K0, W+. 7 basis Fe
10 292,8 602 |aT = 607-513 = 940F X-Ray Anslysis—
1 .0 sel | 5 53,4 ftP FeroCy
12 342,0 571 |K = TS3.43(04) = 156 FeaO4
Fe
| oas anavyses GENERATOR BALANCE WEIGHT BALANCE
HOUR | AVERAGE M/HR c H o Mol % M/Hr c H o Iﬂ At. Wt Balance
FRESH FEED Qoo | o0.61 |0:080 14,068 [VET GAS 212,32 £38.08
oo | 37,58 | 37,08 10,07 | 10,071 10,072 | & .84 e 34.57 34,57
B | 5864 | 89,02 15,817 31,634 o WATER 11664 116,64
o | 27| 27 0,760 | 0.760 1520 %0 | 1,21 |00 | 0.e0 0,240 [TOTA 363,63 386,27
Moo | 0.81] 1.00 0.251 Moo | 2.8 0.8 FRESH FEED 388,68
G | 00| 021 0,087 | 0,087 | 0.268 e | o577 le.oer | s.ee 3548 WEIGHT BALANCE] 3078 %4.11
. S8 | e.38 |o.eeo | 1,688 | 4.0m 388,27
7,998 | 3,990 | ¥ | 5,08 |o0.303 WET GAS ACTON 1.10m08
. Ie8.96s 10,898 | 39.900 hs.se0| S | oioa |oioos INDICATED LOSS—SCTH 4318
BALANCE| 98,87 98,12 08,81 | TOTAL 418
2200 | 0800 GAS FLOW RATES 19908879 LIQUID PRODUCT RATES
8.99 | 9,18 | 9,830 VR | PRESSUR{ TEMP. | S.CRH| M.W. | M/HR | HOUN GAGE | GAL °F | PACTOR | GAL AT6q m‘cf'“ 4 m
46.31 65,50 §6.100 [ oo T OIL | gva1js| 368,77 60| 1.0000 | 368,77 81,5 24,87
27,69 i 7,116 | 38,88 | 8,69 26,966 415" | 935.83| 85| 1,0088 | 836,48 6,431 | 8,570
8,70 282 18,377 | cas 130,38
6.51 | 6.19 |63 | 118,04 | 7.30 10,288 3.91 __le88.,0
2,08 | 2,08 |2.307 [ 0co 134.86
: :::: ::: :::: 50,84 20.80 [0.0436 | 12696 | 1.104 | 30,67
BLEED
Rex 2 0.35 | 0,33 | 0.367 8.08 | 0.4 | 90.88 lo.94s6 | 1101 | 2.284 2,904 WATER
1408 13013 |1.187 |\ irmarcas 7020° | 424,78 65| 09908 | 426.44| 11,8 u6.04
0:86 031 0878 | 107 | 0.8 | 1.5 0.8890 | 3740 | 19878 9.893 8'6" | 135.80| 88| 1,0008 | 133,83 | 8.388
0,41 |0u40 |Ou87 | 1 118" | 7378 60 73.78
0,09 0,20 |0.087 | 18.88 | 7.10 | £1.11]0.9880 | #8124 70484 {ow® | 17,70 60 17,70
1018 | STEAM 338,99
M "g.unuj 218.7 | 6,88 | 0,8093 | s 437} - 3716 § 738 ® 30/78 .l . e
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AUN Mo,
YIELD CALCULATIONS wouns __887-711
FRESH FEED WET GAS Rrecycs| COMBNED pemupnT| NET CHANGE YIRLD BASIS X.+Co FED
% mhe | #me % e b | mie | me | mhe | e [HCF] Was] soon R e TENOF] el sl lHCR nioe.
€0 |38.280 | 10.261 |287.41| 9.743 |1.104 | 30.92| 3.241 13.502 | 4.345 | -9.167 |-256.44 DL of
Hs. | 67.950 | 15.553 | 31.31 | 45.786 | 5.185 | 10.45 | 16.220 [30.755 £0.408 |-10.348 | -20.8
o | 2.560 | 0.681 | 29.97| 27,087 | 3.069 | 135.07| 9.010 | 9.681 2,079 | 2,388 | 105.1q10,751 0.487
0.600 | 0.161| 4.51| 2.027|0.230 | 6.44| 0.674 | 0.835 | 0.904 0,073
0.650| 0.169 | 2.71| 7.395|0.838 | 13.44 | 2.459 | 2.628 | 3.297 | 0.669 | 10.73 1,098 0,089
1.963 | 0.222 |  6.23 | 0.683 | 0.653 | 0.875 | o.222 62.3
1.87 | 0,134 | 4.05| 0.595|0.395 | 0.528 | 0.13¢ 41
AR 1.695 {'7
2,367 | 0.268 | 11.28| 0.787| 0.787 | 1,085 | 0,268 | 11.2: 432 | 2,611 0,267 | 10.15 1,038 | 625 1,624 | 0.166 87.1
04360 | 0,040 | 1.76| 0.116|0.116 | 0.156 | 0.040 | 1.7 0.180 424 |0.415 0,082 | |
1.223|0.138 | 7.74| 6.4070.407 | 0.545 | 0.138| 7.7 0,792 8.0 | 1,550 0,159 | 7.35 0.752 | 610 1,205 | 0.123 80.5
0.297 0,034 | 1.98| 0.099|0.099 | 0.133 | 0.034 | 1.68 0.202 486 | 0.407 0.042 | 1.98 |0.202 | 48 0.407 | 0.042)
0,440 | 0.050 | 3.51| 0,146 0.146 | 0.196 | 0.050 | 3.51 0,359 545 | 0,644 0,066 | 3.51 0,359 | 546 0,644 | 0.066 88.0
0.060 | 0,007 | 0.51| 0,020|0.020 | 0,027 | 0.007 525 | 0097 0,010 | 0.51|0.052 | 5% 0,097 | 0.01
0,107 | 0.012 | 1.01| 0.036 0.036 | 0:048 | 0.012 85 | 0.182 0.018 | 1.0100.103 | %% 0,182 | 0.014
5.906 0.604 | 24.51 [2.507 4.150 | 0.425
28.500 | 386.45 11.352 | 234.37 | 33.264 61,764 |50.524
96,230 | 25,794 SCFH. 6.289 18.461 44.255 ’;so -19,508
1.50 | 1022021 .70 2.28 | 1.3
CCSUMULATIVE TOTALS | peeosvt | Mowow | 0.20038 40.74 4.16 6.342 (0,649 | 40.72 |4.165 6.342 | 0,644
Previous Total SHIFT RATIO_| 1ML 01 68,5 7.008 12,248 |1.253 | 65.23[6.673 | 10501 | 1.074
Current Period (H:)(C0) 10 '"(!llﬂ‘l‘(‘:l”s“ 0.279% 14.7§ 1.512 1,887 (0.193 | 14,78 [1.512 1.887 0.193
New Total (H:0)(CO) "] JR w0, 83.29 8.52q 14,135 |1.446 | 80.01 [8.184 2.388 | 1.267
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION 9 | SELECTIVITY | CRHwe ™ °© 5.359% | 96.55| 9.876 11.594 |1.186
Conacion] €O [ [ Hico| oo [ n Jcosm [ corme | aoswm 111.33 11,364 13.481 |1.379
57.72 | 89.24| 66.62 | 75.62 | 67.82| 33.65 | 44.07| 79.87 | omoen 104.28/10,66"
#Included in Reactor Effluent Total Water Fed 30.54 9/M3 = 1691 X #/MCF
Ghem,-Free Water Produced 6601 6.752 TM3 = 1413 x gl MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATESSCFH. g se2 OIL__ | wATER INVENTORY DATA PARTICLE SIZE
Oxygen 430 Fresh Feed 10159 |°API 52.2 1.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 430 Recycle 12608 | Neut. No. 47.2 38.4 Fresh Catalyst Added go s| g |Mesh| Microny % | Microns %
Generator Outlet 424 Combined Feed 23409 |Sap. No. 57.8 41.3 Total Ond0| 419+ | gy | 80+ B
Reactor Inlet 418 Wet Gas—Measured | 4016 |Hydrox. No. Catalyst Recovered g8 100 150 [g9.4 | 10-80
Condenser Inlet Adjusted | 4294 |Bromine No. 85.9 In Reactor at End of Period 150|105 |15.4 | 20-40
Product Accumulator 387 Loss, 278 |Pour °F. 200 |74 10.9 10-20
Chemicals, % by K2COa 14.0 REACTOR d-p, Inches Hz0 B0 |8 2.9 020
No. Height 325 44 4.1
TEMPERATURES—°F. Recycle] Fresh Feed 1.24 N 120482 61 |82 6.6
Oxygen 341 Inlet Veloeity—ft. fsec. 2 43.2-74.4 65 | CATALYST
Natural Gas &74 Fresh Feed RateySCogl | g7ve | HEMPEL. DIST. % OAPT 3 74.4-105.6 76 Bulk Density, Lbs./Cu.Ft.
Generator 2248 per Cu.Ft. Dense Bed | gog 205 °F. 4 105.6-342.0 | 360 Aerated 156
Quench Accumulator per Lb. Catalyst 4,89 400 75.0 57.0 0 0-12 23 Settled 159
Reactor Inlet 830 per sq. ft. 14812 | 10050 1.3 38.4 583 Compacted 181 |
Condenser Inlet 550+ 13.7 Particle Density, gm. /ce. 4.5
Product Accumulator 62 Heat Transfer Caloullations CALCULATED F.BOM dp Ha Value, ml./gm.
Catalyst No.  Height ® Stesm Rate = 450.3 fi/hr.  |A-S.T.M. DIST. 0 Density, Lbs./Cu.Ft. | jpq  Ne Surface, m?/gm.
! 120 530 |@ 764 psis & 512°F Naphtha °F. Inventory, Lbe. 2001
2 s 32 = 1198 BTU/; 18P o Bed Depth, Ft. 24.45 |CHEMICAL ANALYSIS
3 74.4 631 Water in @ 110°F = 77 BTU/f| 1% 134 Volume, Cu. Ft. |16.14 Fe
f5 136.8 622 Heat Transferred/f stesm 5% 224 ¢
77 190.2 611 = e s 9% 342 °
fa 230.4 607 (1119)(450.3) = 503886 BTU/hr. =P 400 "
9 261.6 605 | Ave. Bed Temp, = 616°F Rec. 98,0 e0. Wt 7% busie Fe
10 202.8 598 4T = 618-512 = 106°FH il
1 311.0 579 Tube Ares = 33.6 £t.,2 FexsCs
12 342,0 558 BLBVTIOET = 1415 Fes0.
Fe
[ cas anavysss GENERATOR BALANCE WEIGHT BALANCE
HOUR | [AVERAGE M/HR c H a Mol %, M/Hr c H o Mn::z At. Wt, Balance
FRESH FEED oo | 0,65 | 0008 14,670 |VET GAS 219.21 234.30
0.0 | 38.45 | 38.52| 37.87| 38.280| 10.261[10.261 10,261 900 7.338 o 40,72 40,72
Hio |67.48 | 57.91| 58.46] 57.950| 15.553 31.066 e - il 11,33 11138
% | 2.21 | 2.70| 2.71| 2.540] o0.681] 0.681 1.362| e | 127 | 0126 | 0,126 o.252 |TOTAL 371.26 386,44
Moo | 0.5 | o0.88] 0.70] 0.600| o0.181 Moo | 397 | 0,328 iasaisblinid o024
@ | 1.1 | o.2] o.26| o0.630| 0.160] 0,169 | 0,67 %5 |aas0 | 8,370 | e.70 | 3806 WEIGHT BAUNCY  “3el07
- M W %% | 7,00 | o.7as |1.588 | 4608
10016 7,586 | 3,793 9"5" 2 g_g_ _Q,_%_ _8"'3%6_ | 2,018 bkt 1.089248
11111 [so,28 [15.416 55 | 0103 | 0:008 | 0.018 | o:938 INDICATED 10S5—SCFH 4204
BALANCE 102,26 97,85 203,31 | "™ Ja, 74071 10 40,316 (14.922 278
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
o0 10443 | 0.40] 9.40] 9.743 VR | PRESURE TEMP. | S.CEH| M.W. | M/HR | HOU GAGE | GAL o | pacror | caLated $iTk %
Yo | 46,67 | 46.08| 45.54 145,756 |y e ane Ol 7163 | 400.60 | a5 |0.9075 399,60 | s2.2 40,72
e | 28,53 | 27,66 2a.38/27.087 | 38.66 | 8.68 ég.gg_g.&m 10188 | 2.477 128.508 61113" | 386,77 | €0 |1.0000 |366.77 | 6.420 6342
1.48 2,31| 2.31] 2.027 WET GAS | lews® 128,89 [52 [1,0039 [109,89
9.06 | 6.79| 6.33] 7,303 | 115.14¢ | 7.34 | 4.025/0,9981 | 4016 | 1,183 013" 28 o,9878 | 13,12
191 | 1.96 2.02]1.963 |.:cvcp R T 149,10
1.18 1,18| 1.20} 1,187 50.54 | 11544 | 1,183 | 3.1 ¢ 20,0
2.35 | 2.48| 2,33 2.367 |, 182,21
0435 | 0.35 0.38| 0.350 | 5.08 loss |1.es | e.s08 WATE
1,20 | 1.20| 1.18] 1.223 |\urnuica =08 3864 706" | 397,32 |60 |1,0000 |s07.32 | 11.2 112,88 |
| 0.85 | 0.28| 0.28) 0.207 | 19.79 37e7 | 1,248 | 9.030 1's" | 73.78 |60 |1.0000 | 73,78 | 8.258 13.481
047 | 0.59| 0.46| 0utdo | oo s83.8¢
0.07 | 0,04/ 0,07| 0.060 | 18.82 2785 7,260
0.10 | 0.07 016} 0u107 | . lod e
M. ¥29.6848714 215.7 6.38  [20,3878| 3 480.3 #/hr, I-l‘“ 558 . .




THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no._ B1 IT
YIELD CALCULATIONS wouns __T11=T;
FRESH FEED WET GAS RECYCLE|COMBINED! prypnt| NET CHANGE YIELD BASIS H:+CO FED
% m/he #/he % AN Bolane b | mihe m/he /gal|_gal/hr_[gal/MCF| #/hr | §/MCF | #/gal| gal/hr %
0%, |38.410|20.271 |287.69| 9.340 | 1.070| 29.97]| 2.813| 13,084 | 3.883 | Distribution of
H:, |s7.610| 15,408 | 31,06 46,496 | 5,328 | 10.74 | 14,002 | 20,407 | 19,330 | umg_?_
%0 | 2.780| 0.743 | 32.70|28.167 | 3.228 | 142.10| 8.482 | 9.226 | 11,710 1400 E lo.458.
Nos | 0.797| 0,228 | 5.97|2.310 | 0.265| 7.42| 0.696| 0.909 | 0.961 400-: 0,073
S | owo03| 0,008 1.73]6.303 | 0,609 | 11.21| 1.838| 1.046| 2,687 0,501 | 9.4 0,97 550+ 0,079
3 1,945 | o0.223| 6,26| 0.565| 0.585 | 0,808 | 0,223 | 6,24 0.643 63
) 1120 | 0.128 _A;SLMMMM_L%MG
C+Ge 1520, ] 1% | sgan
Gl 2,220 | 0,254 | 10,69| 0,669 | 0,869 O, 0.254 4.32 | 2,475 0,256 9,62 0,980 5% | 1,539 | 0.15d 8
o) 0.257 | 0.029 | 1.28| 0.077| 0.077| 0.106| 0.029 424 | 0,302 0,031 |
Sl 1.47 | 0,131 7,86 0.346| 0.345 0.476| 0.131 8.0 1,470 0,161 | 6,98 0,717 10| 1,144 | 0,118 80.4
Sits 0.280 | 0.032| 1.88| 0,084 0.084 | 0.116] 0,032 486 | 0,383 0,039 1.j 0.101 *® | 0,383 | 0.039
te 0.417 | 0.048| 3.57| 0.126| 0.126 . 0.174| 0,048 845 | 0,618 0,064 | 3,37 0.3¢8 %% | 0,618 | 0,064 62
Gt 0.087 | 0.010! o.,72| 0.,026| 0,026 0.036| 0,010 528 | 0,157 0,024 | 0,72 0,074 3% | 0,137 0.0L
o 0,113 | 0,003 1.,00! 0,05¢ 0.034| 0.047] 0,013 5% |0,09700,020 | 2.09 0,12 ** | 0,197 0,020
Ca-Ce 5 0,674 | 23,84 2,429 4,018 | 0,413
TOTAL 28,416 | 359,15 11,458 | 237,91 | 30,114 | 58,530 | 47,576
H+00] o500 | 25,676 | - scEn. 6,398 16,815 | 42.491 19,208
/0 1,50 | 102764 4,979 2 4.98 | 1,00
*rgw;l nc::llyxgs Tco,“:»‘?;? T T EFFLUENT RECOVERED OIL 0,273 5,938 0,610 | 38,24 | 3,9 5,938 0,61
Previous Total SHIFT RATIO | T O 11,520 [1.184 | 61.88 | .35 | 8.956 | 1.02
Current Period C0n 5.1 :ﬁfﬁ«:{ 0.2844 | 1.918 [0.197 | 15.07| 1.54 1.918 | 0.197
New Total (Hz0)(CO) ProougTs G+ 1,381 | 76.95 | 7.908 11.874 | 1.220
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—% | SeLECTIVITY | Coe Wi -0 | 5,4474 1.211
Ccnmcdon‘ co Hp Hz+CO co l H: ‘ CO+H, Cy+ /G + GROSS WATER 11.408
HYDROCARBON
59.68 | 89.58| 64.96 | 74.81 2 | 34 45.20 | 80,26 | WW—G+ .
#Included in Reactor Effluent Total chm.-ho:-:::a:egn oduced gg:%ﬁ 6.082 g‘,::\;::w‘ ‘9‘1 3.~<fg,:/<;ra
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATESSCFH.  goo 635 OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 423 Fresh Feed 10134 °API 51.7 11.1 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas a2 Recycle 12454 | Newt. No. 4.3 30,4 | Fresh Catalyst Added oo | o |Mesh| Micrond 7% | Microns | %
Generator Outlet 218 Combined Feed 22588 |Sep No. 57,1 41.9 Total Ondo| 419+ | g o 80+
Reactor Inlet 108 Wet Gas—Measured | 4070 |Hydrox. No. Catalyst Recovered s7 |10 [180 |o . | 4080
Condenser Inlet Adjusted 4344 Bromine No. 73 .4 In Reactor at End of Period 150 105 17,2 20—40
Product Accumulator 383 Loss. 274 Pour °F. 200 4 10.0 10—-20
Chemicals, by KoCos 14.0 | REACTOR dop, Inches H-0 w0 (o2 |4 0| o0
No. Height 32 | 44 5.0
TEMPERATURES—°F. Recycle/l?reeh Feed 1.25 1 12-43.2 63 <825 9.0
Oxygen 30 | Inlet Velocity—1t./sec. 2 43.2.74.4 | 65 | CATALYST
Natural Gas s07 Fresh Feed Rate<§CEH. | ooy | HEMPEL, DIST. % oppr 3 74.4-205.6 | 76 | Bulk Density, Lbs./CuFt.
Generator per Cu.Ft. Dense Bed| g0 205 °F. 4 105.6-342.0 | 340 Aerated 180
Quench Accumulator per Lb. Catalyst 5.00 400 5.0 56.3 o 012 _g Settled 154
Reastor Inlet 832 per 8q. £t 1a7eq | 40050 2.0 | 384 Totel 567 Compacted 172
Condenser Inlet 550+ 13,0 Particle Density, gm./ce. 4.3
Product Accumulator 52 |Heat Trensfer Caleulbtions CALCULATED FROM dp Ha Value, ml. /gm. 8,53
Catalyst No.  Height Stesm Rate = 437.1 #/hr. A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 128 N Surface, ‘ln*/wm.
1 12.0 541 @ 764 psla & 512°F s| 1198 pyu/piohthe °F. Inventory, Lbs. 1946 o .
2 43.2 634 Water in @ 99°F = 67 BTU/# 1BP 102 Bed Depth, Ft. 2 ICHEMICAL ANALYSIS
3 74,4 632 |Heat Transferrsd/# ske 108 138 Volume, Cu, P, 15,20 Fe
4 5 136.8 626 = NSt BT 0% 228 ¢
£ 7 19.2 612 |(437.1)(1131) = 494380 BTU/Mr, %% 352 °
§ 8 230.4 607  |average Bed 'g%.;;"“" EP 400 H
o 261.6 601 - Rec. 98.0 K0, W-+. 5 basis Fe
10 202.8 598 _ |dT = 608-512 = 96°F X-Ray Analysie—
1 31.0 576 |Tube Ares = 32.7 ft.P : FezaCs .
12 5420 | ses |k = ToBTCEOMY © 157}5 Fer0
N Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR I 1400 | 2200 |0600 |AVERAGE | M/HR c H o Mol % | M/He c H o Musil/: At Wt Balance
FRESH FEED Qoo | 0.36 14,80 || VET GAS 292,92 237,91
o | 38471 | 38,31 | 38.21 | 36.410 |10.271 | 10,271 10.273 oo o 38.24 38.24
M, | 56,84 | 57,74 | 58.25 | 57.610 |15.405 30,810 B WATER 113.20 113.20
50 | 2.67 | 2.94 | 2,73 | 2,780 | 0.743 | 0.743 1484 %o | 1,36 10,135 | 0.135 0.270 |TOTAL 374,36 389,35
Moo | 0,73 | 0.96 | 0.72 | 0.797 | 0,213 Moo | 2,06 |0.202 FRESH FEED R
S | 2,05 0.07 | 0.00 | 0.403 | 0.108| 0.108 | 0.e32 : | se,57 8,561 | 8,361 | 33,406 WEIGHT BALANCE|  “g¢"3¢
MY |13,43) St 8,68 10,869 | 1,718 | 5,154
HO 8,339 | &l}.-‘ 0.308 o248 WET GAS FACTOR| "
0.04 [0.004 | 0.016 | 0.040 INDICATED LOSS—S C F H
11,122 | 30,581 | 0,04 |0.004 2020 | 0,048 27¢
BALANCE| 99,62 96,28 105,03 21.16¢ | 41,220 [15.2628 .
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
€00 9.17 | 9.02 | 9.83 | 9.340 VR PRESSURH _‘r;a S.CRH| MW M/HR | HOUN GAGE | GAL °F | FACTOR | GAL AT&q 2@
Yo, | 46.10 | 46.51 | 46.00 | 46.496 |, oo o ’ OIL |g1o" | 266.38] 56| 1.0080 | 266.91 | gegs0.
28,52 | 28,60 | 27,30 | 20,167 | 36,66 | 8,71 | 20,860,997 [1013¢ [1.4661] 26,741 2" | 186.89) 52| 1,000 | 129,30 | 6,420
198 | 2,48 | 2,51 2510 |pircas B 7,58
6.38| 6,08 | 5.90 | 6.105 | 116.1¢ | 7.38 | 4.026/1.0078 | 4070 |1.1808 | 10,787 20,86
1.96 | 1,94 | 1,03 | 2.943 [ \cooer: : 138,06
1.09| 1.4 13| 1.120 9.78 | 20,64 |0.9477 [-11416 |1.1808 | 30.118
2.27| 2.2¢ | 2.8 | 2.220 | e
0.28| 0.30| 0.19 | 0.287 10,0477 | 1058 |1.1008| £.738 WATERg1gv | 331.88| 68| 0.9098 | 331,78 | 11,1
1,37 1.14 | 3,13 | 1.147 | varurALGA! ors" 13.88| 50| 1.,0007| 18.89] 8,864 113.80
| o.e6| o.e6 | 0.38 | o.280 | 10.79 | 8.20 92 108917 | 3760 |1.8303| 9.698 |83} hours 318,49 2638.0 | 15,308
0.47] 0.0 0.38 | 0ud27| o
0.0 0.08| 0,08 0.087| 18.82 | 7.18 0.9952 | 8809 7.410 | Bgo Fed ®_ 951
0.36 | 0,20 | 0.08 | 0,213 | gy
M 'i 20,762 | 218.7 | 6,37 | | 437,2 /e, m_nm_m- 76 lmole
" -
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nun No. 61 JJ
YIELD CALCULATIONS wouns __734-758
FRESH FEED WET GAS RecYcLe| BFFLUENT| NET CHANGE YIELD BASIS Hy+CO FED
% m/br | #/b % *:ﬁ;l[iu_ﬁr mhe | mbe | mhe | m/me | #/he  [F/MCF] #/gal] gal/hr Jqal/MCH W/t sl gl CF| Unsats.
Qus |37.913 | 20208 |288.48 | 9.307 | 1.08 | 29.91| 3.063 |13.31 | 4.111 | -9.230 |-268.5: Distribution| of
Hao |s8.504 32,05 | 45.918 | 5.268 | 10,62 | 16,010 | 30.899 | 20.278 110,621 | -21.4: Recovered o
%0 | 2,830 | 0.769 | 33.04 | 28,317 | 3.240 | 242.98 | 9,268 | 10.087 | 12.507 | 2.480 | 109.1410.993) 400 B l0.410
| Moo | 0,643 | 04175 | 4.90] 2.247| o.246| 6.89| 0.702 | 0.877 | 0.948 00-5: lo.089
0.110 | 0,030 | 0.48| 5,823 | 0.668 | 10.72 | 1.904 | 1.934 | 2.572 | 0.638 | 10.24 1,051 00 lo.050
1.960 | 0.226 | 6.31| 0.641| 0.641 0.888 | 0.225 | 6.31 0.636 62.8
1.160 | 0.135 | 4.00| 0.370 | 0.379 | 0.512| 0.133 | 4.0d 0.403
Hgo | Hg0
1,675 | 3017 20,58 ©.07
2.447 | 0,281 | 11,82 0,800 0,800 1,081 | 0,281 11,8 432 | 2,736 0,276 | 10,64 1.702 j0.am1 | 87,0
0.367 | 0.042| 1.85| 0.120| 0,120 | 0.162| 0.042 | 1.88 0.186 4 |0.436 0.044
1.427 | 0,164 | 9.20| 0.467 | 0.467 | 0.831| 0.164 | 9.2 0,927 5% | 1.840 0.185 | 8.74 1.433 0,144 | 80.8
0,340 | 0,039 | 2.27| 0.111) 0.111 0.150| 0.030 | 2.27 0.229 4% | 0,467 0,047 | 2.27 0487 [0.047
Stle 0.543 | 0.062 | 4.35| 0.178| 0.178 | 0.240| 0.062 | 4.3§ 0.438 545 | 0,798 10.080 | 4.35 | 0.798 (0.080 | 85.5 |
Gls 0.107 | .0.012| 0.87| 0,035 | 0.035| 0.047| 0.012 | 0.89 0.088 525 |0.166 0,017 | 0.87] 0.166 0017
s 0.137 | 0.016] 1.35| 0,045 0,045 | 0.061] 0,016 1 88 |0,248 0,025 | 1,35 0.244 0025
CCe 31,71 3.19 6,687 [0.674 | 28.22 | 4.810 0,484
TOTAL 28,836 | 389,84 11.473 | 243,14 | 32,693 | 61.529 | 50,108
8400|0647 | 28,107 | oo scen, 6,336 18,053 | 44.240 -19.851
He/CO | 3,54 | 1,543 | 100728 4,932 4 2,32 | 4,93 | 1.15
oo A AL T E—| SFFLUENT | SO0 OL | 0.p44s 34,20 3,448 6,41 5,536 0.557 | 54,20 | 3,44 5.336 0,537
Previous Total SHIFT RATIO_| TOt 0L 85,91 6,83 023 [1.211 | 62.42 | 6.2 10,146 [1,021
Current Period (H(€00) 11 .4 :‘;‘:’:m?::s" 0.281# 14.91 1.5 1.907 (1,192 | 14.91 | 1.50 1.907[0.192
New Total H00C0) ™ PR, 80.69 8.14 3,930 1,403 | 77,33 | 7.790 12,053 |1.213
FRESH FEED CONVERSION — % | TOTAL FEED CONVERSION—9; | ssLECTIVITY CREWIA™° | 5 4178 07.50 0.63d 8.51,716 |1.180
Contraction o Ha Hz+CO co ‘ H, 1 CO+H, Ca+iG+ GROSS WATER 112.5011.3: 5,623 |1.372
HYDROCARBON
;‘1’:51 led in Rnc;’gr srrlfunc 'otal :-’::‘rl;od 130.17m 21 /M3 =
Chem.-Pree Water Produced  67.42 6,791 /M3 = 1691 X /MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
) PSIG RATES SCEH. OIL | WATER | INVENTORY DATA PARTICLE SIZE
Oxygen .27 Fresh Feed 10207 |°API 52.3 11.2 | In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 428 Recycle 12304 |Neut. No. 44.1 | 39,1 | Fresh Catalyst Added go 4 g |Mesh| Micrond % | Microns | %
Generator Outlet .23 Combined Feed 22691 |Sep. No. 53.5 42.6 Total ondo| 419+ | 59| 8O+
Reactor Inlet 415 Wet Gas—Measured | zgmg |Hydrox. No. Catalyst Recovered s9 |100 | 150 49.9 40—80
Condenser Inlet Adjusted | g34g |Bromine No. In Reactor at End of Period 150|105 |9 4] 20-40
Product Accumulator 368 Loss 378 |Pour °F. 200 |7 9.8 10-20
Chemicals, % by Kz COa 14,0 | PEACTOR d-p, Inches Hz0 %0 |62 19| %
No. Height 325 44 4.1
TEMPERATURES—°F. Recycle/ Fresh Feed 1.20 1 12-43.2 65 |<® 1.8
Oxygen 329 Inlet Velocity—ft. [sec. 0.8 2 43.2-74.4 66 CATALYST
Natural Gas 706 Fresh Feed tht—lﬁcis 9928 HEMPEL, DIST. % opPI 3 74 ,4-105.8 81 Bulk Density, Lbs./Cu.Ft.
Generator per CuFt. Dense Bed| g5 65 °F. 4 105.6-342.0| 345 Aerated 156
Quench Accumulator per L. Catalyst 4,08 400 28.0 570 o 0-12 24 Settled 159
Renctor nlet 838 per aq. rt.  |1s042 | 4% n.o | s Total se1 Compacted 101
‘Condenser Inlet M 560+ 11.0 Particle Density, gm./cc. 4.5
Product Accumulator 62 et Caloulhttons CALCULATED FROM dp INH; Value, ml./gm. 8.4
Catalyst No.  Height ® Stesm Rate = 457.8 #fie A.S.T. M. DIST. ON Density, Lbs./Cu.Ft. 131 P2 Surface, m?/gm.
1 120 542 @ 766 paia & 513°F Naphtha °F. Inventory. Lbe 1994
2 5.2 638 21198 BIU/# Bp o8 Bed Depth, Ft. 25.06 |[CHEMICAL ANALYSIS
3 74,4 637___Water in @ 108°F = 75 prU/#| 1* 131 Volume, Cu. Pt. | 15.22 Fe
75 136.8 627 eat Tranaferred/f skesm so% 224 °
£ 7 1992 614 = 1123 B 90% 350 °
6 8 230.4 610 [(457.8)(1123) = 514100 BTU/Hr. BP 402 H
9 261.6 605 |Ave. Bed Temp.z 610°% Reo. 98.0 K20, W+, 75 basis Fe
10 22,8 600 __|aT = 610513 = 97F X-Ray Anaiysie—
1 3.0 581 _ |Tube Area % 32.8 ft. FeaoCs
12 342,0 571 K = (97)(52.8) = 1616 FesOu
e Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 4800 1400 |2200 |AVERAGE | M/HR c H o Mol % | M/Hr c H L Iu:::; At Wt Balance
FRESH FEED Qoo | 0.48 | 00ty 14,908 |ET GAS 221,92 243,14
oo | 37.61 | 38.40|37.75 |37.915 |10.298 | 10.208 ho.298 | S [ 748 hiend 24.20 34.20
M3, | s8.74 | 58.10|58.58 |58.504 |15.889 31,780 P ko 112,50 112,50
5o | 2.2 | 2.65) 2.92 | 2.830 | 0.769 | o0.760 1,558 | Ve A5 | 0,145 | 0.148 0,286 [TOTAL 368.62 389.84
Nou | 0.67 | 0.88 0,71 | 0.643 | 0.178 72 | 0.269 ot )
S | 0.08| 0.21] 0.08 | 0.210 | 0.030 | 0.030| 0.120 . es.m | s.267 | 8,267 |33.088 WEIGHT BALANCE)  "94.56
13.242 G | o.58 | 0.847 | 1,694 | 5.082
7,730 | 3,885 | 25 | 2,91 | o.287 | o.861 | 2.208 WET GAS FACTOR| 1.,0963
11.097| 39,610 115001 gt} | .08 | 0:008 | 0.080 | o:048 INDICATED LOSS—SCFH 378
BALANC 00,6 97,6 108,3 | "™ 10,936 | 0,876 (11,080 (40,604 |
WET GAS 0600 1400 | 2200 GAS FLOW RATES LIQUID PRODUCT RATES
oo | 9,56 | 8,86 | 9.56 | 9,307 VR | PRESSUR] TEMP. | S.CRH| M.W. | M/HR | HOUR GAGE | GAL oF | ractoR | AL ATS] ATN # Gﬁ
Ph, | 48,37 44,99 48,40 as010 | oo o 130.0 1 -8 OIL |713% |375.50 | 63| 0.9985 | 374.94 | 6,410 | e20.85 i |
%o | 28,13 | 20,43 28,317 | 38,68 | 8,73 1.4788 | 27,261 510" |ee6,58 | 56| 1.0020 | 266,91 js2.3
Moo | 2.0 ] 2,07 | 238 | 2347 |Gr s
% | s.00 | 5.75 | 5.83 | 5685 | 115,04 | 7,340 1.1687 | 10.472 owej" | 37.16 | 82| 1.0039| 37.30
fi8a | 1,07 | 2,08 | 1,06 | 1,960 |prevcis o'4" | 17,70 | 56| 1.0020| 17,74
G | 1.7 107 | 104 | 1,060 | s0.8¢ |9.70 .1887 29.915* 187,89
% | euss| 277 | 2.4 | suean [po
0.36 | 0.43 | 0.31 | 0.367 5.02 9,20 | 20.97 |0.9428 | 1067 [1.1687 | 2.816{WATERyie% |388.59 | 68| 0.9992 | 388.88 iLe
1.0 | 1,92 | 3417 | 1,687 | : : 613" |331.85 | 62| 0.9998 | 331,78
0.26 | 0.48 | 0.28 | 0.340 | 10,79 |e.180 | 3744 |1.8364 M 814" [283.84 | 64| 0.9008 | 283,73
|73 | 0,40 | 0.83 | 0,40, 0.545 | ooco 013" | 12.88 | 70| 0.9990| 13.27 l2700.0 12,50
0.00 | 0.16 | 0,07 | 0.107| 1.6 | 7.218 2808 2,407 ] 286.906 13.683
0,11 0,85 | 0,09 | 0,87 | o Hoo Ped Q_T_‘Q.
! M %1021 | 215.7 | e.848 2 487,08 #/hr




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no._ 51 KK
YIELD CALCULATIONS Wouns __768-782
FRESH FEED WET GAS necras| OMENE srruper] wer cHaNGE YIELD BASIS H,+CO FED
% whe | #me % Wbl | e | mie | mhe | mae | g [HECF LT L R GRIATCE| Uniata.
00 | 37,833 | 10,126 | 283.70| 8,907 | 0,903 27.81| 2,042 | 13,070 3,035 -9,136 |-256,8: ! D1, of
El'll 58,317 | 15,615 3148 (45,890 5,065 10,21 (15,004 30,617 | 20,089 |-10,548 |-21.87 .y AL d
2,760 | 0,736 | 32,39)26,363 | 3.131| 137.84| 0,274 | 10,010 12.405| 2,396 (108,46 10.&47 ouars| |
tos | 0.550| 0.147| 4.12]1.877 | 0.207| 5.80] 0,614 | 0.761] 0,821 o.082| |
@ | o.se0| 0.147] 2.36| 6,810 | 0,752 12.08] 2,207 | 2,37¢| 2,979] o0.605| 9,70] 0,9 0.071
1358 2,150 | 0,237| 6.65| 0,703 | 0,708 o0.040| 0,237| 6,65 4.2
G 2,200 | 0,82 3,07/ 0,302 | o,802| o,524| o0.132| 3.97| 0
C+C: Egm 20°04 20,32
S 2.265 | 0.250| 10,62| 0,740 | 0,740 0,990 0,250 10,52 79 432 | 2,435 /0,250 | 9.47| 0.97) 6% | 1,515 0,166 |88.0
b2 0.283 | 0.081| 1.37] 0,098 | 0.003| 0.124| 0.081| 1.37| 0.14 4% |o0,323/0.033) |
5] 1.837 | 0.137| 7.69| 0.404 | 0.404  0.561] 0,137 7.69| 0.788 5% | 1,538/0.188| 7.31 | 2.198/0.123 [80.5 |
SiBe 04300 | 0,033 1.92] 0,098 | 0,098 0,131f 0.033| 1.92| 0,197 %88 | 0,395(0.040| 1.92 0.3950.040
Satls 0.437 | 0.048| 3.37|0.145 | 0,143 0,101 0.048] 3.37| 0.345 848 | 0,618/0.063| 3.37 0.618/0.063 |82.9
Sl 0,090 | 0.010] 0,72]|0.029 | 0,029 0,039] 0.010| 0,72| 0,074 5% | 0,13710.014| 0,72 0.157/0,014
GH: 0,105 | 0,011/ 0,95|0,03¢ | 0,034 0,045| 0,001 0,93| 0,008 55 | 0,168/0,017| 0,93 0.168(0.017
CrCe 26.52| 2.71 5.614 0,575 | 23.72| 2.43 4.031/0.413
TOTAL 26,771 | 354,05 11,057 | 230,86 [52,696 | 50,467
H:4+00] o6 150 | 25,71 | o scen. 6.058 17,946 | 43.687 -10.683
He/CO 1.5¢ | 102480 5,101 5.0 2.34
“ +Cg.l;‘ncn "(‘:r’:l’;:’z% Tg"{fz? i E EFFLUENT RECOVERED OU 0.271# 28.00(3,804 6,913 |0,606 | 38,00| 3 394; 5,913/0,606.
Previous Total SHIFT RATIQ | "ot O 64.52(6.612 11,527 1,161 | 61.72| 6.32! 9,944 1,019
Current Period (€00, ::‘aiu’f‘:.z‘ 0.2854 15.14|1.552 1.937/0.199 | 15.14| 1.58! 1.937/0,199
New Total (Hz0) (COY PrODuCTs ¢ + 79.66[8.164 13.464 1,380 | 76,86 | 7.87 11.881(1.218
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY <] ’I*‘A"En‘a. 5'5@&09 155 E,sva 111,896 [1.219 ; _
Contraction| €O ! Hi Ha+CO co i | CO+H, | Ca+ G+ | GROSS WATER 114.23 11,706 13,833 ]1.418
58.77 | 90.11 | 67.56| 76.47 | 69.89| 54.45 | 45.05| 79.68 | wmi—cit 99.98010,246 |
#Tncluded In Reactor Effluent Totsl Water Fod B o3 = 1691 ¥ =/MCF
Chem.-Free Water Produced 70,05 7.179 Y = 1413 . aTCE.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 428 Fresh Feed 10149 |°AP1 51.8 11.2 | In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 429 Recycle 12395 |Neut. No. 44.0 38.8 | Fresh Catalyst Added g g3 |Mesh| Microng % | Microns %
Generator Outlet 418 Combined Feed 22544 |Sep- No. 52.9 4.5 Total Ond0 419+ | g o | 80+
Reactor Inlet 418 Wet Gas—Measured 4010 Hydrox. No. Catalyst Recovered 67 100 150 25.6 40—80
Condenser Inlet Adjusted 4184 Bromine No. 76,1 In Reactor at End of Period 150 105 5 2040
Product Accumulator 207.5 Loss 174 |Pour °F. 0 |7 5.2 10-20
Chemicals, * by K205 140 REACTOR d-p, Inches H20 250 |62 1.1 0—20
No. Height 325 44 1.7
TEMPERATURES—°F. Recyele/ Fresh Feed 1.22 1 12-43.2 65 |5 2.6
Oxygen 370 Inlet Velocity—tt.fsec. 2 43.2-74.4 66 | CATALYST
Natural Gas 709 Fresh Feed Rate—! P‘ED 9758 HEMPEL, DIST. % OAPI 3 74,4=105.6 80 Bulk Density, Lbs./Cu.Ft.
Generator 2340 per Cu.Ft. Dense Bed| g4 205 °F. 4 105.6-342,0 | 350 Aerated 155 |
Quench Aceumulator 116 per Lb. Catalyst 4.94 00 8.0 56,8 ° 0-12 27 Settled 158
Reactor Inlet 842 per sq. ft. |147es | 050 10.3 38,0 588 Compacted 173
‘Condenser Inlet 550+ 11.7 Particle Density, gm./cc. 4.5
Product Accumulator &5 Heat Transfer Caleulations CALCULATED FROM dp Hs Value, ml. /gm. 8.5
Catalyst No. Heightn Steam Rate = 448.7 #/hr. A. S. T. M. DIST. 01 Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm.
! 12,0 | 543 @ 765 psta & 513°F Naphtha °F. Inventory, Lbe. 2018
2 43.2 636 = 1198 BI0 18P 100 Bed Depth, Ft. 25,53 |CHEMICAL ANALYSIS
3 74.4 634 Water in @ 1140F = 80 BTU/f 10 136 Volume, Cu. Pt. | 15.40 Fe
fs 136.8 | e22 Heat Tranaferred/f dteam 50% 230 i
A7 1992 | en = s 0% 356 °
A8 230.4 606 (448.7) (1118) = 501446 BTU/hr BP 402 H
9 261.6 | 602 Ave, Bed Temp, = 608°F K20, Wt % basis Fe
10 292.8 598 | dT = 608-513 I 950F it iiall
1 311.0 | 580 Tube Ares = 32,9 ft/? FezoCs
12 342.0 574 K= = 16: Fea0.
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR I AVERAGE M/HR c H o Mol % M/Hr (4 H o Meuﬁ::‘ll. At. Wt. Balance
FRESH FEED Qo | 0.44 | 0'0se 14,664 |VET GAS 221,25 230.86
oo |57.54 | 38.30| 37.86 |57.833 | 10.128| 10.128 0.128 | Soo 7352 ] o 38.00 38,00
H, |57.88 | 58.37| 66.70(58.317 | 15.612 |31.224 B WATER 114.23 114.23
0 | 268 | 2.85| 2.72| 2,750 | 0.736] 0.736 1472 | 5. | 2,00 | 0,207 | 0.207 0.414 |TOTAL 373.48 383,08
Moo | 0.5 | 0.56] 0.55) 0.550 | 0.147 Moo | 242 | o0.280 FRESH FEED 383.00
P | 156 | 0.2| 0.17] 0.55%0 | 0.147| 0,147 0,568 [ PV P P WEIGHT BAUNCEL 97,40
M V. 33,226 S | g0 | o7e | 1.as
i) 752 |s.6m6 | S | o 9 | o.207 | 0.063 WET GAS FACTON 1 .oan4n
11,010 39,564 15,476 | S5 | 0.04 | 0.004 | 0:020 INDICATED LOSS—SCFH y7q
BALANCE 100.2 98,0  102.6 | TOTAL | 1,983 10.984 140,360 [15.078
GAS FLOW RATES LIQUID PRODUCT RATES
7.42| 9.25| 8,007 \a:l PRESSURH TEMP. | S.C.R.H| MW. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT */AgL # c,i/)_ut(n
44,11 47.08| 45.890 FEED 8.8 | 7rs O | s0gn | 170,00 | o4 | 0.9900| 170,73 s1:88 |s12.0 | 5e93s
30.29 | 28,04 | 28,363 | 38.66 | 8.890 20.7610.9936 | 10140 | 1.4706| 26.771 oey"| s7.16 |62 | 1.0089] 37.30
2.33] 1.90| 1.877| 141,43,
7.50| 6.19| 6.810| 115,14 | 7.391 952 | 4010 | 1.1765| 10.578
2.1 2.94] 2.150 | v : :
1.28| 1.26] 1.200| 50.54¢ | 9,70 | 20.80/0.9416 | 11296 | 1.1765| 20,797
2,43 2.22| 2.263 BT ases
=== L~ BLEED
0.31| o0.27| o.283| 5.02 | 9,50 | 20.80|0,9416 | 1099 | 1,1765| 2,800 [VATERyegn | ¢0.05 |80 | 0.9976| 406.08) St li;:zi;
115 1.6 1287 | arirarcat e . 5'4" | 283,84 |64 | 0.9908| 283,73
0.31] 0,27| 0.300| 19,70 | 8,180 | 21,07/0,8890 | 3780 | 1.2368] 121,38
e | 0.5 | 0.0 8] 0457 vvean 88.3 | me.3 4'2}" | 203.83 |60 | 1.0000| 2£3.83
S | 01 | o.08 0.090| 18.82 | 7.104 | 21.08]0.0818 | 2763 7.288] | ovs* | 13.28 |106| 0.99s8| BYGS
i | 0.6 | o.08| 0.08] o.03] . - *
M ¥ g0.9163 | 216.7  |0.3302 | 448.7i#/nr.

76



THE TEXAS COMPANY — MONTEBELLO LABORATORY nowno_BLIL

YIELD CALCULATIONS ouns __782-808
FRESH FEED ‘WET GAS RECYCLE| m;‘ﬁ'l!;m EFFLUENT| NET CHANGE YIELD BASIS H:.+CO FED
% mihe | e % fpeetalee | b | whe | whe | whe | /b [WCF] Bgul] gulihe iicH B RO ea /b GAUBCH Uniea
37,683 | 10.038 | 861,14 ML_MMMMM DL of
58,740 | 15.658 | 31.57 3,586 | 7.17| 12,291 27.949| 18,847|-12.102 |-24.40 1
2.847] 0.760 | 35.40/30.785 | 8,764 | 121.67| 0.854| 10,303 18,316 2.008| es.27/0.510 400
0.647| 0,146 4.09| 2.410 | 0,216 | 6.05| 0,748/ 0,804 0,964 : 400-
0.213| 0,067 0,91] 8,087 | 0,721 | 11,57| 2.463| 2,650| 3,214 0,684 10,661,125 550e
2,363 | 0,212 | 5,05 0,733] 0.733| o0.945| o.e12| s5.98/0.628
1,607 | 0,135 | 4,08| o0.488| o0,468| 0,603| 0.135| 4,080,420
20,67|2
2,947 | 0,264 | 13,1 0,00¢] 0.03¢] 1,378 o.,e6s|11,11[2,173( 432 jo.872 lo.e7a| 9.99(1.065| 628 |3,600 |0.169] 88.2
0.517 | 0,046 | 2.03| 0.160 0.160| 0.208| 0.048| 2.03/0.214| 42 j0.479 |0.051
& 1,610 | 0,244 | 8.08| 0.499| 0.499| 0.643]| 0.144| 8.08|0,853| 8% |1,616 |0.170| 7.68/0.811] &1 1,258 |0.135] 0.9
Gills 0.380 | 0,084 | 1.98| o0.138] 0,118 o.152] 0,034| 1.08/0.209| 4% 0,407 |0.043| 1.98l0,200  *® 0,407 0,043
fatle 0.660 | 0,062 | 3.65| 0.180| 0,180! o.232| o.062| 3,86|0,385| %% (0,670 |0.071| 3.65/0.385| %% |0.670 |0.071] 8S.2|
Sela 0,10 | 0,000 | 0,85 o0,082| 0.032| 0,041] 0.009| o, 9| 5% 0,124 |0,013| 0.68]0.080| 5% 0,124 |0.013
S 0,140 | 0,013 2.00! 0,043/ 0.043| o0.086| 0.,013! 1.08/0,218| %% 0,197 |0,022| 1.09/0.216] ™ 0,197 |0.021
GG 26.69|3.018 6.065 0,640 | 26,04 2,644 4,256 0,450
TOTAL 26,658 | 361,11 8,973 | 207,66| 31.024] 87 45.271
H+C0| 93,395 | 265,696 ms.c!u 4.363 15.082| 40.778 -21.333
H./00 1,56 | 105574 4.408 4.40 | 2.18 1.31
—_CUMUL CA‘:]'VY(% Tg{A;f T T EFFLUENT | MWD ot 0.3264 45.68]4.823 7.108/0.750 | 45.68|4.823 7.108/0,750| |
Previous Total SHIFT RATIO | TOMt Ot 74.27|7.841 13.173(1,391| 70,72|7.466 11.364/1.200 |
Current Period e ::':E.EE‘ 0.2484 13.06[1.379 1.655/0.175| 13.06/1.379 1.655/0,174
New Total (Hz0)(CO movuars ¢+ 87.35(9,220 14.828/1.565 | 83.788.845 15.019|1.374
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | T WATER 4.702% 84,718,943 10,169 1.074
Contraction| €O | H H,+CO| CO ; He ] CO+H, | Co+/c+ | otoss ware —1:,.7-, 0.522 11.824 [1.248
8 91.96| 77,20 | 83.02 s2.51| 0.8 | Wecet 108,001 402
#Included in Reactor Effluent Total 9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 429 Fresh Feed 10106 |°API 51.8 11.1 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 428 Recyele 11761 | Neat- No. 41,8 | 40,6 | FreshCamlystAdded 5o ;| yg |Mesh| Microny 7% | Microns | %
Generator Outlet 422 Combined Feed | p1gg7 |Sap- No- 78.1 Total Ondo| 419+ | 33,9 80+
Reactor Inlet a6 Wet Gas—Measured | spgg |Hydrox. No. Catalyst Recovered g7 |10 180 | g ol 4080
Condenser Inlet Adjusted 3402 |Bromine No. 74,1 In Reactor at End of Period 150 | 105 13.1 20—40
Product Accumulator Loss 148 Pour °F. | 200 % 10.0 10—-20
Chomicals, by KoCo 14.0 | RBACTOR dip, Inches He0 30 |62 10 02
No. Height 32 “ 3.7
TEMPERATURES°F. Recycle Fresh Feed 1.16 1 12-43,2 | 66 |¥® 6.2
Oxygen 435 Inlet Velociv-fL[see. 0,7 . 2 43,2-74.4 67 CATALYST
Natural Gas 703 Fresh Feed &Wﬁo 9472 HEMPEL, DIST. % OppT 3 74.4-105.6] 82 Bulk Density, Lbs./Cu.Ft.
Generator per Ou.Ft. Dense Bed| 000 205 °F. 4 108.6-342.0] 350 Aersted 156
Quench Accumulator ) per Lb, Catalyst 4.69 400 6.8 56.4 0 0-12 24 Settled 158
Resctor Inlet 820 Der aq. ft. 14352 | 0050 12,0 | 36,9 Total 589 Compacted 179
Condenser Inlet 5650+ 11.4 Particle Density, gm. /cc. 4.6
Product Accumulator 61 Heat Transfer Csloulhtions CALCULATED FROM dp Hj Value, ml./gm. 5,98 |
Catalyst No. Height" Steam Rate = 507,5 # . A. 8. T. M. DIST. 0! Density, Lbs./Cu.Ft. 133 [N> Surface, m? /gm.
! 12,0 551 @ 815 ps! Naphthe °F. Inventory, Lbe. 2021
B o es3 21196 BI/F - 100 Bed Depth, Ft. 23.0p |CHEMICAL ANALYSIS
3 7444 652 Water in @ 113°P = 7p BTU/#| % 135 Volume, Cu. Pt. | 15,19 Fe
fs  136.8 639 |Heat Transferred/f steam o% - 220 e
7 1e9.2 625 i 9% 358 °
g 230.4 620 | (507,6)(1117) = 566878 BYU e, BP 402 b
9 261.6 617 |ave. Bed Temperature| = 6220F Bse. 98,0 [<e0. Wi, 7% busia Fe
10 292.8 611 4T = 622518 = 104°P X Rey Aosiyie™
1 .0 593 |Tube Area = 32,7 £t.P ForeCe
12 sz.0 see __|x = TIORITRE) | 167 Fea0
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
wour | AveraGe | MR | 4 | o Mol % | M/He c H o e At Wt Balaney
FRESH FEED Qoo | oz | 0.081 14,564 |VET G4 208,77 207.66
oo | 37.69 | 37.50 | 37.68 | 37.655 | 30.038 | 10.038 10.038| £2me o 45.68 45.68
M. | 58.94 | 58,60 | 58,68 | 58,740 | 15,858 31,316 B WATER ) 97.77 97.77
%o | 2.58| 3.10| 2.86| 2.847| 0.759| o0.750 1.518 1.96 0,198 | 0.198 0.386 |TOTAL 2,22 362,11
Moo | 0.38| 0.67| o.62| 0.547] 0.u46 2,87 | 0.288 et 351,11
i | o.e4| 0.04| 0.16| 0.215| 0.057| 0.087| o0.228 83.83 | 8,240 | 8.240 | 52.960 WEIGHT BALANCE) 97,47
MW | 13,17 2 8,17 | 0,803 | 1.608 | 4.818
7 7.043| 3,08 0% | 3.2 | o318 | .48 | g.s08 WET GAS FACTOR| 1044726
39.387[15.478| S35 | ol03 15 36 INDICATED LOSS-SCPH 146
BALANCE| 98,30 97,39 103,83 19,037 11 OQSJ 40,442 | 14,950
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
oo | 0,08 | 9,24 8,69 | VR | PRESUR] TEMP. | SCEH| MW. | M/HR | HOUR GAGE | GAL °F '| PACTOR | GAL AT6q Q}‘Hx. 8 m’;%n
Si. 41,16 | 37.89 | 39,80 | 39,616 |auc men 4159 e OIL| g7 | 349.31/60 | 1.0000| 349.31] 51.8 | 2245.0
dabo_ |2 32,44 | 30,91 793 | 38,66 | 8,627 agl:n” _Q.g_iug 1008 |1 3'4" | 179,00/64 | 0,980 178,73| 6.,427| 1148,7| 45,68 |
2.02 2.87| 2,54 2.410 WET GAS 170,858 1098.3| 7.108
8.61 | 7.36| 8.14| 6.037)|115.14 | 6.270 | 4.031 0.9990| 386 |1.1185| s.880
2,38 | 2.37| 2.36] 2.565| .00 8.5
1,45 | 1.63| 1.54| 1.507| 50,64 | 9.789 | 20.81| 0.9404 | 10765 | 1.1185| £8.301
G | 2,08 | 3,08 2.06] 20| :
S8 | o2 | o.83| 0.50| 0.517| B,08 | 0,07 1lo0404) 908 |1.1168| 2.633 [WATER 550 | 308.0680 | 0.9976] svm.08| B.384| ses0.7
| 1,50 ! 14610 |ya1ymarcas : 4'83* | 283.85/60 | 1,0000| £83.83| @.288| 1848.4
s 0:30 0,560 19.70 | 8,180 | £1.08|0.0676| a7ee |3.8580| 9.620
::u :~:: ___:~:: _:~:: _._:-: 0,,1:6:,,' veose | s1.00] o.cemt| s 216" | 196,89/68 | 0.9998| 128,88| 11,1 | 1084.9
T8148 o o . .. ol ) .
Gy o e o : 19831 | 2748 7,201 015" | 13.88/60 | 1,0000| 13,88 100.7| 97,77
STEAM 283,77 2348.8] 1),89¢/
MW £18,7 £.80 10,3480 507,58 i /hn,




THE TEXAS COMPANY — MONTEBELLO LABORATORY

RUN No._B1 MM

YIELD CALCULATIONS wouns _808-830_____
FRESH FEED WET GAS Recyce| COMBINED) pepyent| NET CHANGE YIELD BASIS H.+CO FED
% mbe | e % B e | whe | e | mbe | e b he T LR e
fon | 36,787 | 9,903 | 277.34] 8.750 | 0,800 | 22.66| 2,760 | 12.663 | 3.569 | -9,094 |-284. Dlatdibution of
Pa. 160,490 26,015 | se.gele1.185 | s.e0e| 7,66 12.024 | 20,957 | 16,726 12,211 | 24,8 Recovered Qi1 :
5o | 2.980| 0,707 35.08/30.083 | 2,776 | 122,18 | 9.434|10.251 | 12.210| 1,970 | e7.01 8.8 1400 E 0.855
fou | 0,403 0.133| 3.73|2.557 | o.218| 6.1 o.741] o0.874| 0,080 400-5! 094 ]
& 0,870 . 0,073 1,17 8,180 0,756 | 12,13 2.570 2.643 | 3,326 | 0.683 | 10,964 1,116 _|560e 078}
St 2,357 | o.218| 6.2] 0.741] o0.741) 0.950| o.218| 6.2 0.62: 61.6
380de 12467 | 0,1 4,09| 0,461, 0,461 | 0,597 0.136 | 4, LAJ.T
CH+C 21,17 2.1
e 2.708 0.250 | 10.52| 0.849 | 0.849 1,099 0,250 1,071 432 | 2,435 (0,248 | 9.47 /0,964 | 825 1,816 0,154 | 87.7
B 0.380 | 0,035 1.54| 0,119| 0,110| 0.15¢] 0.035| 1,54 0.157 4% | 0.363/0.037| P A .
(5 1.463 | 0,136| 7.67| 0.480| 0.460 | 0.595) 0.135 | 7.57 0.77 %% | 1,615 /0.154 | 7.19 0,732 | 810 1,179 [0.120 | 78.9 |
Sl 0.387 | 0.0%6| 2,00| 0.]122| 0.122 0.158| 0.036| 2.09 0.213 %86 | 0.430 [0.044 | 2.09,0.213 % lo.430 0.044
i 0.530 | 0.049| 3.44| 0.167] 0,167 0.216| 0.048| 3.44 0.350 545 | 0,631/0.064 | 3.4410.350 | %4 jo.e51 |0.084 | 81,7
Gl 0.123 | o.om1| 0,79| 0.039| 0,039 0.050| 0.011 0,78 0.08q 528 | 0.1500.015 | 0.79 0,080 5% |0.150 |0.015
Glie 0,147 | 0,014/ 1.8| 0,046| 0,046| 0.060] 0.014| 1.1 0.12q 5% | 0.213 /0,022 | 1.18 0.320| 5% 0,213 lo.022|
Gl 27.13 2.76 5,737 /0,584 | 24.16 |2.489 4,118 [0.419 |
TOTAL 26,919 | 349,60 9.245| 208.05 | 31.423 | 58.342 | 45.830
H:+CO| 96,277 | 25,916 SCFH. 4.611 15.674 | 41,590 | | N N -
Hi/CO . 1.62 | 1017811 4.70 2,29 1.3¢ Lo
e MLATIVE TOTALS EFFLUENT | Xomoon | 0,326n 45,79 4.66d 7.115 45.79 |4.660 7,115 0,724
Previous Total SHIFT RATIO | TO Ot 72.92| 7.421 12,852 |1.308 | 69.95(7.119 11,235 {1,143
Current Period 500 1.4 ":';“::.’.;‘:??‘ 0.2424 12,84] 1,307 | 1.621/0.165 | 12.84 [1.507 1,621 0.168
New Total (Hz0)(C0) ovicts ¢+ | 85.78] 8,72 14,473 [1.473 | 82.79 |8.426 12,854 |1.308
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | Wi walet 4.6034 62.92] 8,440 _ | 9.9541,013 R
Conmction| €O ‘ H, H4c0| co | H, ‘ CO+H, | o+ /Gt | aatss i | 95.76] 9,747 _ 11.575(1.178 f -
MM M 7.7 | 42,20 | s51.23] 0.0 | ot 106.93 [10.883) |
#Included in Reactor Effluent Total 9/M3 = 1691 > ='MCF
cc/M3 = 141.3 * gol/MCF.
s
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 428 Fresh Feed 20205 |°API 51.7 11.0 - | In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 429 Recycle 11913 |Neut. No. 43.7 42,7 | Fresh Catalyst Added go =| g |Mesh| Microny % | Microns %
Generator Outlet 423 Combined Feed 22118 [Sep. No. 54.9 .3.1_ Total On40| 419+ | 15 gl 80+ )
Reactor Inlet 417 Wet Gas—Measured | 394 |Hydrox. No. Catalyst Recovered 54 |10 |150 | 55 g 40-80
Condenser Inlet Adjusted 3505 |Bromine No. 76.0 In Reactor at End of Period 150 106 13.1 2040
Product Accumulator 388 Loss 211 |Pour °F. 200 |74 9.5 10-%20
Chemicals, % by K2 0w 10.0 REACTOR d-p, Inches H20 20 | 62 1.5 0—20
No. Height 325 | 44 2.3
TEMPERATURES—°F. Recycle/ Fresh Feed 1.7 ) 12-43.2 | es |G 8.0
Oxygen 442 | Inlet Velocity—ft [sec. 0.7 2 43.2-74.4 | 67 | CATALYST
Natural Gas 6e3 | FreshFeedRateS6RH | ggps | HEMPEL. DIST. g oapT s 74,4-105.6] 81 | Bulk Density, Lbs./CuFt.
Generator per Cu.Ft. Dense Bed |  gqg 205 °F. 4 105.6-342.0 350 Acrated 156 |
Quench Accumulator per Lb. Catalyst 4.87 400 76.6 | 56.7 0 0-12 24 Settled 158
Reactor Inlet 833 per sq. ft. | 14886 | 100550 13.0 | 36.6 Total s88 Compacted 186 |
Condenser Inlet S50+ 104 Particle Density, gm. /ce. 4.5
Product Accumulator 62 Heat Transfer CalculBtions CALCULATED FROM dp Hs Value, ml./gm. 7.5
Catalyst No. Height " Steam Rate = 501.7 # . A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 133 2 Surface, m? /gm.
! 12.0 544 |@ B80S psis & 519°F Naphtha °F. [nventory, Lbs. 2018
2 43,2 656 = 1198 B#/T IBP 928 Bed Depth, Ft. 22,99 (CHEMICAL ANALYSIS
3 744 658 |Wster in @ 121°F = 86 BTU/#| %% 131 Volume, Cu. Ft. |15.17 Fe
75 136.8 639 |Heat Transferred/# steam 0% 221 ¢
F7__109.2 625 = w0 s 0% 350 °
£8 230, 623 | (501.7)(1110) = 586887 BTU/br.EF 400 "
9 261.8 616 |Ave. Bod Temp. = 6230 Rec, 98.0 [€:0. W-+. % basis Fe
10 202.8 611 |ar = 623-519 = 104°H Kefiay Anatyeis—
1 311.0 593 |Tube Ares = 32,7 rt,? FezoCs
12 342.0 s78__|K 164 Fea0.
Fe
| oas anavyses GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmﬁﬁ: At Wt Balance
FRESH FEED Qoo | 0.55 | 0u088 14,870 | YET GAS 195,53 208.05
oo | 37,25 | 35.51| 37.60| 36.787| 9.903| 9.903 9,903 | o i 45,79 45,79
H:. |68.61 | 61.07) 568.79| 59.490| 16.013 32.026 L) WATER 95.76 95.76
50 | 3.05 | 2.88] 3.00| 2.960| 0.797| 0,797 ‘— 1504 | e | 2,00 |o0.226 | 0,216 0,482 |TOTA 357.08 349.60
Moo | 048 | 0.46| 0.56| o0.493| o0.133 R | 2.0 FRESH FEED 349,60
i | 0.1 | 0.3| 0.07] 0.270| 0.073] 0.075 | 0.28e P o418 WEIGHT BAIANCE| 96,42
M V. | 12,087 I
A 7320 |3.680 | S5 | 2,74 WET GAS FACTOR| 1064031
26.919/10.775 |30.638 15.157 | St 904 INDICATED LOSS—SCFH g1y
BALANCE| 99,70 90,72 100,36 | 707{%e| 18,038 3805
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 8.35 | 8.91 | 8.99] 8.750 VR | PRESSUR TEMP. | S.CRH| M.W. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT yhPh % LGN
¥ |a1.75 [40.35 | a1.52] 41133 FRESH FEED sl e OIL |71s3* | 385.32 | 85 |0.9975 | 384.36 | S5eis0 247143
50 | 20,90 [30.49 | 30,70 30.023| 38,86 | 8.638 20.78 10,9850 | 10205 13,6030 26,610 617" | 349.31 | 60 |1,0000 |340.31 | 6.427 |2p45.02
No | 2,07 | 220 | 2us6| 2.857) g :
i | 8.77 | 8060 | 7.17] 8.200| 115.16 | 6.270 | 4.025l0.0081 | 3204 |1.1342 | s.689 2163" | 150.78 | 57 |1.0015 |161.01 |51.7 970,99
GH. | 2,38 | 2,36 | 2.36 2.357 [ s 53" 15.49 |84 [0.9881 | 15.51 | 6,430 | 98.44| 45.79
$i8% | 1,58 | 169 | 1.48| 1.467| 50.54 | 9.7m17 | 20.82 lo.9422 | 10015 |1.13¢2 |28.702 170,75 1008.96| 7.116
Gl | 2.8 | 2,00 | 2.64| 20703, :
G | o032 | 0.45 | 0.87] o.380 5.02 | 8,941 | 20.82 [0,9412 998 [1.1342 | 2.631 [VATERyingn | 403,87 | 72 | 0.9987 |403.34 | 8.270 | s338.68)
Sifte | 178 | 1.38 | 1.26] .63 | o * 9'6* | 120.89 | 62 | 09908 |128.88 | 5564 | 1084.90
s | 0.44 | 0,33 | 0.30| 0.387| 19,78 | 8,178 | 21.06 |0.8849 | 3727 |1.2364 | 9.831
CoHuo 427.8 o
i 0,69 | 049 | 0.41] o.830f .o | e 18.81 | 56 | 1.0004 | 18.88 [11,0 155,64
7. | 0,21 | 0.08 | 0.08] 0.123| 18.88 | 7.087 | 21,04 |0.9840 | 2761 7,288 | 15.49 | 56 {1,0003 | 15.49 | 8,270 | 188.10| 95,78
0.18 | 0.2¢ | 0.2 o.u7f v % 277.81 £298.26 11.578
MW 215.7 | 6.6 |0.352¢ | BOL. |




THE TEXAS COMPANY — MONTEBELLO LABORATORY on vo._ 51 HE
YIELD CALCULATIONS wouns __830-864
FRESH FEED RecYcLe| COMBINED) perueNt| NET CHANGE YIBLD BASIS He+CO FED
— POLYHER %
% m/he #/he % mbe | mie | mhe | mme | /b WCF| ¥/gal] gal/hr [gal/MCF E/hr 1/MCF| Unsats.
oo | 37,948 9,997 |870.99] 20.357 | o0.963| 26.97| 3.285| 13.202| 4.248 -9.064£ss.oe Distritution of
He. |s8.734 | 18,474 | 31.20| 41,869 | 3.805| 7.88| 13.280 | 28,754 | 17,173 |-11,561 |-23.35 ecove: 1
10 | 2m18| 0.8 | 31.47| 28,897 | 2.685| 118.14| 9.166| 9.881) 11,851 1.970 | 86.67]8.076 400 EH 0,537
Moo | 0.497] 0.131] 3.67| 2.3:17 o.218| 6e.02| 0.735| o0.886| 0.850 400-550 0,077
&% | 0.113] 0.030| o0.48| 7.467| o0.894 11.13| 2.368! o0.308| 3,062| 0.664 | 10.65[1,108 1560« .084
139 2.307| 0.224| 6.00| 0.732| o0.732!| 0.946| 0.214 | 6,000,621 61,
. Hy
St 1,435 0,183| 4.00| 0,455| 0.456| 0.688| 0,133 | 4,000,414
C+Cs 139
9“:‘7" 2,727 04254 10,69 0.865 0,865 1.119 0.264 | 10,691,107 | 432 | 2,475 |0.257 9.62 | 0,99 6.28 1.539 10,159
C,H,
2ot 0.440| 0.041| 1.81| 0.140| 0,340] 0,181 0,081 | 1.81/0.387 | 4% | 0.427 0,044
C.H,
sdict 1.260| 0,219 6.68] 0,406 0,406 0.526| 0.118| 6.68]0.692 | %% | 1,336 (0,138 | 6.36| 0.658 *'° | 1,041 0,108 o
C.Hie
L 0.500| 0.028| 1,63| 0,095 0,085 0.123| o0.028 | 1.63|0.169 | ** | 0.3350.035 | 1.63| 0.16d *® | 0.335 0.035
[
7838 0.430| 0,060 2.81| 0,136 0,136 0,176 | 0.00| 2,810,201 | %% | 0,516 /0,063 | 2.81 0.201 3**| 0,516 0,083 85
0.073| 0,007 0,51] 0,023 0,023 0,080| 0,007 0.510.055 | 5% | 0.007 0,010 0.51 0.083 5% | 0.087 0.010
0,103 0,010 0,84 0,033 0,033 0,043 0,010 0,84 10,087 A 0,152 10,016 0.84 0,087 S84 0,152 10,016
24,97|2,586 5,338 (0,563 | 21,76 | 2.25: 3.680(0.381
) 26,347 346,81 9,296 | 205,08 | 31,718 | 58,065 | 46,288
9656
7 125,471 SCFH. 4.856 16,565 | 42.036 20,615
| 1,55 103562 44043 4.04 2.16 1.28
CUMULATIVE TOTALS J’ RECOVERED OIL 71| 4.527 6.743 0,698
H,TCOMCH Caulyst B Cy+. gal | gal/MCF FalE EFFLUENT 0.312% 43,71 14,527 743 10,696 | 43
Previous Total SHIFT RATIO | Ot O 68,687,113 4081 1,251 | 65.47 | 6.780 10,423 [1.079
WATER SOLUBLE
Gurrent Period OHuALS 0,2464 13,051,351 1.66100.172 | 13,05 | 1,35 1.6610.172
(H2)(C02) 10 2 Toa uaun
New Total . (H0){CO) ProDuCrs ¢+ 81.73 |8.464 13.742 (1.423 | 78.52 | 8.131 12.084 [1.251
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY |  NeT WATEX 4,764 84,978,800 0,200.1,0856
Oanmﬂim‘ <o ‘ H, ‘ H.4cO | o l H, !CO+H? G+ /G | ooss wR 98,02 0.151 1.861 1,228
i HYDROCARBON
64,72 90,37 74.84 80.94 68,02 40.28 49,04 79.83 ToM—G, + 02,38 1 Q.603

#Included in Resctor Effluent Total

9/M3 = 1691

cc/M3 = 141.3 X gal/MCF

N #/MCF

OPVERA’"NG CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 128 Fresh Feed 9988 | API 51.6 | 11.1 | InReactor at Startof Period Sereen Analysis Sedimentation
Natural Gas 429 Recyele 12024 | Neut. No. 42.5 | 40.9 | Fresh Catalyst Added g5 76 |Mesh| Microry % | Microns | %
Generator Outlet 423 Combined Feed 22012 |Sap. No. Total Ondol 419+ | 6| 80+
Reactor Inlet 417 Wet Gas—Measured | 3302 |Hydrox. No. Catalyst Recovered |0 |10 |go.g] 40-80
Condenser Inlet Adjusted | 3524 |Bromine No. 79.4 In Reactor at End of Period 130|105 | 19,6 2040
Product Accumulator 388 Loss 204 |Pour °F. 200 174 13.4 10-20
Chemicals, % by Kz COs 14.0 REACTOR d-p, Inches Hz0 250 |62 0. 0—20
No. Height 325 44 ‘.;I
TEMPERATURES—F. Recycle/ Fresh Feed 1.20 1 12-43.2 66 |5 3.8
Oxygen 60 Inlet Velocity—ft./sec. 2 43,2-74.4 &7 CATALYST
Natural Gas 703 Fresh Feed Rate—SCEHy | ggg | HEMPEL. DIST. % oapr 5 74.4-105.6 49 | Bulk Density. Lbs./Cu.Ft
Generator per CuFt. Dense Bed| 04 205 °F. 4 105.6-342.0 | 345 Aerated 156
Quench Accamulator per L, Catalyst .88 400 0 | 56,0 ° 0-12 ™ Settled 158
Reactor Inlet 834 per sg. ft. 14630 400-550 11.0 | 36.6 Total 581 Compscted 178
Condenser Inlet 550+ 12.0 Particle Density, gm. /cc. 4.8
Product Accumulator 62 Heat Transfer Calculbtions CALCULATED FROM dp INH; Value, ml./gm. 8,3
Catalyst No.  Height" Steam Rate = 407.2 #/hn. A. 8. T. M. DIST. 0] Density, Lbs./Cu.Ft. 133 [Ne Surface, m?/gm.
1 12.0 s32 @ 764 psia & 51307 Naphtha °F. fnventory, Lb. 1994
2 3.2 e = 1198 BT/ 5P % Bed Depth, Ft. 2p.71 |CHEMICAL ANALYSIS
3 4.4 663 _J_.m- in @ 112°F = 78 BTU/#| 1** 134 Volume, Cu. Ft. | 14.99 Fe
£ 5 136.8 638 Heat Transferred/# steam 50% 224 ©
A7 190.2 624 S ueow 90% 354 °
$s 230, 620 (470.2)(1120) = 52664 BTUMr, BF 408 "
9 __261.6 615 Ave. Bed Temp. = 621PF Rec. 98.0 [£20. Wt % basia Fe
10 292.8 611 __|dT = 621-513 3 108°F) KRay Avalysio™
1 su.0 591 |Tube Ares = 32.6 re.? FerCs
12 42,0 s % = Tooeycioay * 28 Fes0
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | 0600 |AVERAGE | M/HR < H ° Mol % | M/Hr c H ° Mujf: At, Wt. Balance
FRESH FEED %o | 0,41 | 02008 14,784 [VET OA 193,53 205,08
oo | 38,14 37,01 | 37.78 | 57,943 | 9.997| 9.097 8.997| oo o 3.1 PER Y
Mo | 58444 | 56.55 | 59.21 | 68,734 | 15,4748 30.948 s bk 98,02 98,02
%o | 2.74| 292 28| 2.m3]| 0.m8|0ms8 1.450| 0o 0.162 | o.162 0.324 |TOTA" 335.08 346,81
Nos | 0.65] 0.57| 0.37| 0.497| o0.131 woe 0.205 b 346.81
i | 03| 0.05] 0.16| 0.133| 0.0%0] 0,030 | 0.120 s s.o72 33.088 WEIGHT BALANCEL 9661
MW | 13,1653 St 0.835 5.010
i) 8.550 | 4.280| S5 0.329 2,632 WET GAS FACTOR| 776
26,347 10,742 | 39.627 [16.707| S5 o008 _g;g_;'ﬁ INDICATED LOSS—SCFH o0p
BALANCE 96,52 97,07 103.98| "°™" |18,082 40,824 | 15,108 3624
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
0 | 11.01] 10.20 | 9.86 | 10.357 VR | eressuR| TEMP. | SCEH| M.W. | M/HR | HOUN GAGE | GAL | °F | FACTOR | GAL ATG] whea 4 Gm
H. | 42a13) 4133 | 42,15 | 41.060 FRESH FEED e OL | 510" | 312.21|66 | 1,0080| 312.83| 51.6 m‘g:g 43.71
%, | 28.06| 20.83 | 28.80 | 28.807 | 38.66 | 8.48 | 20,768 0.9892 | 9988 | 1.4830| 26,347 2093" | 150,78|57 | 1,0015| 351,011 6.43¢|2049.1 | 6743
Bou | 2e08] 28| 2] 2ma7| s [eeo 161,82
M | 76| 7.18| 7.45| 7.467| 115,34 | 6,27 | 4.0ms 0.0981| ssee |1.1455| e.7es
Gl | see| 23| 2u1| 2us07|, 0 et :
|88 | 2.63| 2.44| 2045 14438 Bo.64 | 9.70 | 20.82|0.9412 | 12004 | 1.14885] 29.027
G | e.e7| 2.07| 2eea| zaver|,
M. | 01| 0.3| 0.8 0.440| 5,02 | 9.0 | o;0a32 | 1080 | 12488 WATE! 303.48/60 | 1,0000| 303.48| 11,1 [es82.4 | 98.08
1.98| 1.2 | 1,32 1.260 |\l | : ’ 043" | 18.81/55 | 1,0004| 18.68| s.264 n
S5 | o.ee| o.36| o.28| 0.300| 10.79 | e.15 3736 | 1.8350| 9.882 i
Sefis | ows| ous| owr| owsol .
GM: | o0.07| o0.08| 0.07| o.073| 18.82 2787 7,388
Gz | ol 0uas| o.ov| oaos| ’
M ¥ 22,0625 | 215.7 8.87 TN




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

AUN NO.
HouRs

81 00-1
854-866

FRESH FEED WET GaS necvcre|COMBNED comuenr] NeT CHANGE YIELD BASIS H.+CO FED
% mbe | 4 % e T e | e | mme | mbe | e MCF%@]‘ T TEINOF | -Flesl] /b al/MCF| Unts
37.995| 10,072 | 262.13/12.946 | 1,430 | 40.05 | 4.670 |14.142 | 5.8500 | M@G Distribution of
Hs. | se.070! 15.305) 31.0445.772 | 5,085 | 10.19 |14,380 |29.785 [19.445 |-10.340-20.85 Recovered 01
s, | 2.860| 0.768| 33.36|26.782 | 2.848 |125.3¢ | 8,106 | 8.863 [10.955 | 2.090| 91.98|9.527 400 o8| |
Moo | 0.345 0.091] 2.55| 1,770 | 0.195 | 5.46 | 0.556 | 0.647 | 0.751 400-8 o.081| |
S | o.7s0| 0.194| 3.11| 5.995 | 0.662 | 10.62 | 1.885 | 2.070 | 2.547 | o.468 7.51|0.778 550« 0.086
G 2.005 | 0.221 | 6.20 | 0,630 | 0.630 | 0.851 | o0.221| 6.20|0.642 84.2
Sl 1.110 | 0,123 | 3.70 | 0.349 | 0.349 | 0.472 | 0.123| 3.70|0.385
C+Ge FLASIER
Saer 2.236 | 0.247 | 10,39 | 0,705 | 0,703 | 0.950 | 0.247| 10,301,077/ 432 |2,406 0,248] 9.36/0.968| %5 |1.496 |0.155] 87.9
i 0.310 | 0,034 | 1.50 | 0.097 | 0.097 0.034| 1.50/0.185| 424 lo,554 [0.087] |
) 1.185 | 0.131 | 7.36 | 0.373 | 0,373 0.131| 7.35/0.761| 5% (1,470 | 6.9810.723| 510 (1,144 |0.118] 81.4
Sulle 0.275 | 0.030 | 1.74 | 0.086 | 0.086 0.030| 1.74/0.180| 488 J0.358 0.087| 1.74|0.180| *® |0.358 |0.037]
Galte 0.435 | 0,048 | 3.37 | 0.187 | 0.137 0.08| 3.37]0.349| 548 J0,618 |0.064| 3.37|0.349| 5% |0.618 |0.084| 85.7]
itz 0.070 | 0.008 | 0.58 | 0.022 | 0.022 0.008| 0.58/0.060| 5% 0,110 |0.011| 0.580.060| % |0.110 |0.011
Gifle 0.110 | 0,012 | 1.01 | 0,035 | 0,035 0.012| 1,01/0,108| 5% lo.182 [0.019] 1.01/0.105 % 0.182 |0.010] |
i 25,94]2.687 5,497 |0.569| 23,032,385 3.908 |0.406| |
TOTAL 26,510 | 352,21 11,044 227,50 |51.438 |57.948 [47.014
| Hi+C0lo6,065 | 25.467 SCFH. 6.485 18.460 [43.927 -18,982
H:/00 1,55 | 103573 3.53 2.1, 1.20
—CuM 'Lé:}yx% T&{AE‘? T Tk EFFLUENT | _MECOVRD 0L 0,2024 40,91/4.237 6,231 0,645 40,91 4,237 6,231 0,645
Previous Total SHIFT RATIO | TOML oL 66.85| 6,924 11.728 |1.215| 63.94 6,622 0.139 [1.050| |
Current Period #2001 0.6 ::Ec:u:nrn::s: | o.e1e 1121|161 1.419 [0.147] 11.21]1.161 1.419 0,147
New Total (H;0)(CO) Povics ¢+ 78.06/8,085| 13,147 |1.362| 75.15|7.783 1.568 |1.177
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION -9, | SELECTIVITY |  MET WATER 4.,020% 72,59|7,518(8,33 |8.714 0,903
Contraction co Ha | Hz+CO co ‘ Hz 1 CO+H, G+ /G + GROSS WATER 83,80|8.679 3 {1,050
58,34 85,80 | 67.16 I 74,54 61,11 t Si.m.El 81.76 'W;'D‘l‘ﬁﬂtﬂ: 95.4719.888
#Included in Reactor Effluent Total 9/M3 = 1691 X #/MCF.
€c/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 422 Fresh Feed 10050 °API 49,8 10.9 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 423 Recycle 11018 Neut. No. 45.9 47.7 Fresh Catalyst Added Mesh | Microng 7% Microns %
Generator Outlet a6 Combined Feed 21088 |55 No- 56.6 40,7 Total Ondol 419+ |yy o | 80+
Reactor Inlet 409 Wet Gas—Measured | 501 | Hydrox. No St FeYatvea 1oos 0 [0 || 40-80
Condenser Inlet Adjusted 4187 Bromine No. 70.6 In Reactor at End of Period 150 105 1641 20—40
Product Accumulator 389 Loss. 277 Pour °F. 200 T4 1.3 10-20
Chemicals, % by KzCO5 14,0 REACTOR d-p, Inches Hz0 250 |62 1.0 0—20
(°API-51-00-1| 50.9 10.9) Y- et part| Bna | [ ¥
TEMPERATURES—°F. Recycle/ Fresh Feed 110 1 12432 67| 69 [
Oxygen 350 Tnlet Velocity—ft. [sec. 2 43.2-74.4 66| 65 | CATALYST
Natural Gas 716 Fresh Feed Rate‘é&fﬁ; 9655 HEMPEL, DIST. % OAPT F 74.4-105.6 80 77 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.F. Dense Bedgzg.1467) 206 °F- 4 105.6-342.0 350 | 20 Aerated 150 |
Quench Accumulator perLb. Catalyst 4,78-10,95| 40 74,0 | 548 |0 0-12 2;——- 26 Settled 152
Reactor Inlet 728 per_sq. £t 14629 | %050 12,6 7.2 Total s88 | 257 Compacted 170
Condenser Inlet 550+ 13.4 Particle Density, gm./cc. 4,32
Product Accumulator CALCULATED FROM dp NH3 Value, ml./gm. 7.7
Catalyst No.  Height Start End| Average A. S. T. M. DIST. 0 Density, Lbs./Cu.Fty gl 134 2 Surface, m? /gm.
! 120 |sso  s1s|  se7 Nphths °F. Inventory, Lo 2018 882
2 43.2 1BP 106 Bed Depth, Ft. 23,0l 10.0 (CHEMICAL ANALYSIS
2 74 10e 142 Volume, Cu.Ft "] 6.58 Fe
fs 136.8 5o% 230 °
F7_199.2 %% 348 °
#8 230.4 EP 400 "
9 261.6 Rec. 98,0 K20, Wt 7 busis e
10 202.8 kol
1 1.0 ForeCe
12 342.0 Fea04
Fe
[ cas AnaLysEs GENERATOR BALANCE WEIGHT BALANCE
HOUR [ AVERAGE M/HR C H o Mol % M/He (4 H o Huﬁx{:; At. Wt. Balance
FRESH FEED Qoo | 0.36 | 02088 14,752 |VET GAS 212,46 £227.50
Do | 37.81 ] 38.18 37,996 | 10,072 | 10.072 10.072| e b 40,91 40.91
B, | 80.01) 57,13 58,070 | 15,395 30,780 5 WATER 63.80 83.80
%0 | 2.83] 2.89 2.860 | 0.758| 0.758 1.526| % | 1,84 |0.180 | 0.280 0.360 | 38717 352.21
Nos | 0.26| 0.3 0.345 | 0.001 oo | .88 |0am FRESH FEED 352.21
| o.09) 1.37 0,730 | 0.194| 0.1940.778 @ | 63,84 | 8,220 | 8.210 | 30.878 WEIGHT BALNCE 9573
M. | 13,286 G| . 13 |0,797 | 1,594 | 4,782
e 8145 | 4.0m3| %% | 387 |o0u300 | 1.37] s.032 WET GAS FACTOR| 1070780
26,610 | 31,024 [so.711 15,001 | S5 | 8200 | 9:00¢ 8:@__8_}3;_73 INDICATED LOSSSCEH  gog
BALANCE| 96,62 97,31 103,88 ™" | 19,135 11,179 | 40,808 15,112 4187
GAS FLOW RATES o/c = 1.3 LIQUID PRODUCT RATES
15.95 12.946 VR | ressud Temp. | s.cRm| MW | MHR | HOUR cAce | ca | °F | ractor | caLated gATL 4 KN
49,00 5.772 | rnesut pee el o
22,67 E;-m 28,08 | 0.s08 | 2058 |0 wmwmm&m.&_mm% 2496,6 | 40,91 |
1.48 1,770 _{wer gas : losoo | 8110 | 310,21 |86 | 1.0020| 312.83| E.43¢|e038.7 | 6.831 ]
“n 5:995 | 116.14 | 7,180 | 4.086|0.9045| 3010 | 1.1658| 10514 73,70
1.68 2,005 |pievas ¢ * 208
| o.82 100 | s0.5¢ | 9.770 | 20,66 |o.9460 | 10841 [1,1085| 80,807 74078
1.79 2236 [pen S =
0.21 0.310 5.02 | 0.250 | 20,08 |0.5460| 107|888 2,601 WATEL
1.02 1,185 | naruraLcas i 8'ed" | 358,86 |63 |0.9997
o8| ° |o0.276 | 10,79 | 8,178 20.91 | 0.604| 5716 11,8307, 9.808 l0600 | 5ved" | 303.48 |60 |1.0000
0.40 0435 | vy 1800 | 118" | 87.01 |62 [0.9998 | 86.99| 10.9 | 729.9 [10.133
s 0.07 0.070 | 18.62 | 7.176 | 20.g0 |o.vese | s763 7,341 1o | 17,70 |76 |0.9988 | 17.67| 8.276| 146.8 |83.80
i | 0a1 | oaa 0110 | g 121,59 2006.8
MY 20,509 | 215.7




THE TEXAS COMPANY — MONTEBELLO LABORATORY

nunno_ 61 00-2

YIELD CALCULATIONS ouns __B866-8
FRESH FEED WET GAS RECYCLE| comxgm EFFLUENT| NET CHANGE YIELD BASIS H.+CO FED
% mhe | e % A WiBuee | e | mhe | mme | mbe | e Lo o S Tearaiea e THTHCR | kel al/be AR unioe
oo | 37,920 9.908 | 277.51| 16.408| 2,220| 62,45 5,698 | 15.606| 7,027 | -7,670418.08 Dy of
Hie | pa.3p0] 16.267| 30.76| 51.668| 7,008 14,33[17.911 | 33,168 |p4,010 | -8.249 |-18.63 Recovered 041
%0 | s.210] 0.013| 38.78] £1.205| 2.087| 126,2¢| 7,331 | 8.144/10.108 | 2,084 90,38]9.474 400 B 0,399
0,490! 0,128 3.59| 1.495| 0,208| 5.69] 0,519 | 0,647 0,722 400-5 o.068| |
0.080| 0,024 0,39| 4.140| 0.563| 9,03| 1.438 | 1.462] 2,001 | 0,630 8,640,906 550¢ 0,072
1.416] o092 5.50! 0,401 | 0.401] 0,683 | 0,102 8,300,565 67.6
G i 0,675 0,002 2,77 0.234 | 0,234 0,326 | 0,092 2,7710,290
C+Ce 16.80]1.761
S, 1,520 0.207| 8.71] 0.528 | 0.528| 0.735 | 0.207| 8,71|0.913| 432 | 2,016/0.211| 7.84 1.254 [0.131] 92,0
o 0.136| 0.018| 0.79| 0.047 | 0.047| 0.065 | 0.018| 0.79|0.083| 424 | 0,1860.020| |
) 0.865| 0,118 6.62| 0,300 | 0,300 0,418 | 0.118| 6.62/0.604| 500 | 1,324 (0,139 6.29 o.ascl 61011,031 |0.108| 80.3
Gl 0,215| 0.029| 1.69| 0,075 | 0.075| 0.104 | 0,029 1.69|0.177| 488 | 0,348/0.037| 1.69| 0.177 4% 0,348 |0.036| |
Gl 0.325 0,044 3,09]0.133 | 0.133 0.157 | 0.044| 3.08/0.324| 545 | 0.667|0.059| 3.09| 0.324 % 0.567 |0.058
Gl 0.070| 0.010| 0.72| 0.024 0.024 | 0,034 0.010| 0.72(0.075| 525 | 0,137/0.014| 0.72| 0.078 %% |0.137 |0.014] 81.5
ol 0,070| 0.,010] 0.84] 0,024 | 0.024| 0,034 | 0.010| 0.84l0.088| 5% | 0,152/0,026] 0.84. 0,088 %% |0.152 |0,016
CrCe 22,46]2,354 _4,73010,496 | 20.47] 2.14 3.480 (0,366
TOTAL 26,130 | 348,03 13,590 248,04 34,734 | 60.864 |51.925
BoACO| 05 510 25,165 | o scen 9,237 23,600 | 48,774 15,928
H/CO | 3,54 104821 3.14 2.15 1.07 ‘
- +ur)~u|g né:lryxg T&?S iE o EFFLUENT RECOVERED 0L 0.2394 33.51(3,518 5.,143/0.539 | 33.51] 3,513 5,143 0,539
Previous Total SHIFT RATIO | O 01 55.97|5.867 9.873|1.035 | 53.98| 5.658 8.632_|0.905
Current Period MGwias | 0.1684 8.94]0.937 1.125(0,118| 8.94| 0,937 1.125 |0.118
New Total e 64.91]6.804 10.998|1.153 | 62.92| 6.595 9.757 11.023
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION—; | SELECTIVITY | NI WATER 3.194% 57.54]/6.031 6.908/0.724
Comucriuu] co H. ’ H,+CO <o i Ha ‘ CO+H, Ca+ /G + GROSS WATER 66.48(6,968 8.0330.842
47.99| 77.50| 54.07] 63.20 | 49.21| 24.87 | 5.65 | 79.44 | mmes 81.71/8.565
#Included in Reactor Effluent Total 9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 416 Fresh Feed 9906 |°API 49.8 10.9 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 417 Recycle 13168 Neut. No. 45.9 47,7 Fresh Catalyst Added o Mesh | Micron To Microns %
Generator Outlet 411 Combined Feed 23074 |Sap. No. 56.6 49,7 Total Ondo| 419+ |44 g 80+
Reactor Inlet 404 ‘Wet Gas—Measured 4825 |Hydrox. No. Catalyst Recovered 15 100 150 51.1 40—80
Condenser Inlet Adjusted 5152 |Bromine No. 70.6 In Reactor at End of Period 150 | 105 16.1 20—40
Product Accumulator 389 Loss. 327 Pour °F. 200 4 11.3 10—-20
Chemicals, % by K»COs REACTOR d-p, Inches H20) 250 62 1.0 0~20
Pap1-51-00-2 | 48.8 | 10.9 No- Height o |u 3.6
TEMPERATURES-°F. Recycle/Fresh Feed 1.33 1 12-43.2 69 <325 5.4
Oxygen 557 Tnlet Velocity—tt.[see. 0.7 2 45,2744 | 65 CATALYST
Natural Gas 604 Fresh Feod Rateg8CEH. | ooy | HEMPEL. DIST. 74 oppr s 74.4-106.6| 75 Bulk Density, Lbs./Cu.Ft.
Generator * per CuFt, Dense Bed | 3400 205 °F. 4 105.6-342.0! 20 Aerated 150
Quench Accumulator per Lb. Catalyst 10.90 100 4.0 s4.8 ° 0-12 26 Settled 152
Reactor Inlet 501 Rer_aq. £t 4455 | 00 12.6 | s7.2 Totsl | 285 Compacted 170
Condenser Inlet 550+ 13.4 Particle Density, gm./ce. 432 |
Product Accumulator 57 CALCULATED FROM dp Ha Value, ml./gm. 7.7
Catalyst No. Height® A. S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 134 2 Surface, m? /gm.
1 12.0 519 Naphtha °F. Inventory, Lbs. a75
2 43.2 655 IBP 106 Bed Depth, Ft. 9.89 CHEMICAL ANALYSIS
3 74.4 689 10% 142 Volume, Cu. Ft.| 6.53 Fe
f5 _ 1%6.8 631 50% 230 ¢
A7 100.2 611 90% 348 °
£s  230.4 615 EP 400 H
9 261.6 612 Rec. 98.0 Kz0, Wt 7 basis Fe
10 202.8 599 X-Ray Analysis—
u su.0 576 FeaoCy
12 342.0 561 Fea0e
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR I AVERAGE M/HR c H o -Mul % | M/Ht c H i Muxﬁr/:; At. Wt. Balance
FRESH FEED Qoo | 0.56 | 0.0%8 14,514 |VET GAS 252.31 248,04
00 | 37.58 | 38.26 37.920 | 9.908 | 9.808 9,908 | o s 35.51 33,51
Hs, | s8.62 | 58,16 58,390 |15.257 30.514 28 e 66.48 66.48
se | 3.5 | 3007 3.110 | 0.813 | 0.613 1.626| %0 | 1.84 | 0.180 | 0.180 0,360 |TOTAL 332.30 348,08
Moo | 0.58| 0.40 0.490 | 0.128 Moo | 1,85 | 0,181 . 348.03
. | 0.07] 0m1 0.090 | 0,024 |0.024 | 0.096 %ie | 63,08 | 8,106 | 6.106 32,748 WEIGHT BALANCE) _ 95.48
M.V |13.319 %% | s.s | o.0e | 1.508 | s.76e
e 8.261 | 4101 | %% | 3.7 | 0.578 | 1.134 | s.02 WET GAS FACTON 1087721
26.150 10,745 | 38,671 15,065 | S5 | 9:04 | o008 | o:oes | oioes INDICATED LOSS—SCFH 509
BALANCE| 96,49 95.62 108,08 | O™ | 19,113 11,136 (40,650 | 14,776
WET GAS GAS FLOW RATES ofc = 1.33) LIQUID PRODUCT RATES
Do | 18,712 16.10 | 16,405 VR PRESSUR TEMP. | S.C.EH| MW, M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. ATé&q 3}“;"& 4 Gﬁ
B, | s2.61 | 072 51,865 | oo rmn ey e o
S | 20.22 | 21,09 21,106 | 38, 8.508 | 20.47 |0.9981 | 9906 | 1.474 | 26.130 763" | 309.50| 64 | 0.9980 | 308,70 50.9 | 2576.8 | 33,51 |
:':.;i.. 145 ] 1.56 10495 [ * & 800 |7+33" | 387.50] 65| 0.9975 2406.6 |  5.143
Gt | 46 4.2 4.140 | 115,14 | 8.245 | 4.025/1,0020 | 4826 | 1.259 | 12.728 bsoo |1'24" | e2.73| 57| 1.0018 410.2
GH | 133 1480 1418 | : ors* | 13.28| 60| 1.0000 86.7
Gy | o.es| 0.m0 0,675 | 50.54 | 9.812 | 20.42 |0.944¢ |12040 | 1.269 | 31,7859 402
G | a3 1. 1.520 s
C.H, b WATE]
“of | 0.2 0.6 0.135 | 5,02 | 9,883 20.42 |0,9444 | 2128 | 1.260| 2,078
S | o.er] o.ee 0585 | rmoenrcnl 416.8 | 196 |13168 ] reas s ouoave | 1 [a7.2] seud
0.21| o.2¢ 0.216 | 19,79 | 8,213 | 20.77 |0.8010 | 370 768 Reoo |1ve® 01| e2| 0,9998 99 8,276 710.9| 8.033 |
Gfs | o2 0.8 04326 | oyvem ez | & o8 797.8
G | o.07] o.07 0,070 | 18.82 | 7,016 | 20,76 |0,9990 | 2738 7,202 i
& | o.01] 0.7 04070 | croane %03
MV |1e.252 | 218,7

7l




THE TEXAS COMPANY — MONTEBELLO LABORATORY i
- YIELD CALCULATIONS Houns ___878-902
FRESH FEED WET GAS Recvce|COMBNED) pomuent| NET CHANGE YIELD BASIS Hi+CO FED
% m/he #ne % | AW Bl mie | mhe | mme | mibe | #/he WW Gal/hr[Gal/MCF| Unsats.
57.237 | 9.781 |873.97| 16.587 | 1.990| 55.74| 5.315| 15,096 | 7.306 | -7.791218.23 Distrfbution of
59.203 | 16,561 | 31.36| 50,800 | 6.488 | 13.08 | 17.324 | 32.875 | 23,812 | -9.063 |-18.27
2.925| 0.768 | 33.80| £2.430 | 2.864 | 126,07 | 7.849 | 8.417|10.513| 2,006 | 92.27 [9.608 ouzz | |
0.560 | 0.147| 4.12| 1.607| 0.206| 5.74| 0.548| 0.695 0.753 0.071|
0,077| 0.020| o0.32| 4.073| 0.520, ©.3¢| 1.389 1.409 | 1,908 0.500| 8.020.835 0.072
1.490| 0,190| 5.33| 0.508| 0.508| 0.698| 0.190| 5.330.885 49.9
0.710| 0.001| e.74| 0.242| 0,248 0.333| 0.001| 2.7¢[0.285
16,09 11,675
1.560 | 0,198| 8.53| 0.529| 0,520 | 0.727| 0.108| 8,33|0.867 | 432 | 1,928 /0,200 | 7.500.781 | 628 | 1.200 !0.125 | 91.2
0.147| 0.019| 0,84 0.,050| 0,060 0.069| 0.019| 0.84[0.087 | 424 | 0,198 0,021 | o
0.840| 0.107| 6.00| 0.286| 0.286  0.393| 0,107 6.00/0.625 | 5% | 1.200 0.125 | 5.70|0.594 | &0 0,934 |0.097 | 77.5
0.240| 0,031| 1.80| 0.082| ©0.082 0.113]| 0.081| 1.80/0.187 | 485 | 0,370 /0,030 | 1,80 /0.187 | * | 0,370 0,039 | |
ol 0.543 | 0.044 | 3,09 0.117| 0.117 0.161| 0.044| 3.09]0.322 | 548 | 0,567 /0,059 | 3.09 0.322 %45 | 0,567 0,059 | 83
St 0.070 | 0,009 0.85| 0.024| 0,024 0.083| 0,009 0,650,088 | 5% | 0,124/0,015| 0.65]0.088 | % | 0.124 0.013
0.113/ 0,014 1.18] 0,039| 0,039 53| 0,014 | 1.18l0,125 | 93¢ | 0,213 /0.022 | 1.18/0,123; 55| 0,215 0,022
e 21,80 2,279 4.60010.479 | 19.92 [2,075 3.408[0,355 | |
TOTAL 26,267 | 343,55 12,770 | 238,93 | 34,102 | 80,369 | 50,625
H.+CO) 96,440 | 25.332 9693 scem 8.478 22,639 | 47.971 -16.854 ] !
Hi/00 1,50 | 108134 3,26 2,18 1.16 §
e e O eF T % EFFLUENT | MO0 oL 0.252% 35,353,681 5,429 /0,565 | 35,353,681 | | 5,420 0.565
Preyious Total SHIFT RATIO | TOML O 57.245.960 10,029 1,044 | 55.27|5.756 | 8.837/0.020| |
Curlenl Period (Ha) (€02 10.8 :‘:‘ifl’:{fﬁis 0.1768 9,360,975 1.171 /0,122 9,360,975 1.171 0.122
New Total H:0)(CO) Proucs ¢+ 66.60 [6.935 11.200 (1,166 | 64.63 6,731 110,008 1.042
FRESH FEED CONVERSION — TOTAL FEED CONVERSION— | SELECTIVITY | NET WATER 3.325% 59.91(6.259 (8,33 | 7.192 0,749 i i
CW”“*W“ < ‘ Ha 1 He#CO| €O } He ‘ CO+H, | G+ G+ | aoss mm 69.27|7.213 8,383 0,871 i i i
1.8 | 70,85 58,28 | 66,53 s1.60 27,57 35,27 B0,54 | et 9l8.610 ' L
#Included in Resctor Effluent Total M3 = 1691 - = MCF
€c/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 418 Fresh Feed 9958 °API 40.4 10.8 Tn Reactor at Start of Period Secreen Analysis Sedimentation
Natural Gas 420 Recycle 12928 Neut. No. 50,9 51.7 Fresh Catalyst Added 50 = 76 Mesh | Micron: G Microns "o
Generator Outlet 415 Combined Feed 22886 Sap. No. 56,6 53,1 Total On 40} 419+ 11.7 80+
Reactor Inlet 407 Wet Gas—Measured 4723 Hydrox. No. Catalyst Recovered 18 100 150 49.5 40—80
Condenser Inlet Adjusted 4841 Bromine No. 71,1 In Reactor at End of Period 150 106 17.6 2040
Product Accumulator 389 . Loss. 118 Pour °F. 200 4 10.3 10-20 .
Chemicals, % by Ko Q0w 16.0 | FEACTOR drp. Inches H0 %0 |62 1.8 | 020
No. Height 325 4“4 3.0
TEMPERATURES—°F. Recycle/Fresh Feed 1.30 N 12-43.2 4 |5 6.1
Oxygen 345 Tnlet Velocity—ft.fsec. 0.7 2 43.2-74.4 63 | CATALYST N
Natural Gas 720 Fresh Feed &W‘i&% 9603 HEMPEL, DIST. %/ OppT 3 74.4-105.6 74 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 350, 205 °F. 4 105.6-342.0 | 30 Acrated 11|
Quench Accumulator per Lb. Catalyst 10,07 100 74,8 s4.9 ° 0-12 24 Settled 155
Reactor Inlet 500 per sq. ft 1pso | 0% 12,6 | 37.4 Compacted 172
Condenser Inlet 550+ 12.8 Particle Density, gm./cc. 4.5
Product Accumulator 57 Heat Treusfer Caloulbtions CALCULATED FROM dp Ha Value, ml/gm. 9,1 N
Catalyst No. Height® Stesm Rete = 221.8 #/hr A.S.T. M. DIST. 0] Density, Lbs./Cu.Ft. > Surface, m? /gm.
1 12.0 se1 | on) Nephtha °F. Inventory, Lbs.
2 43.2 658 = 1198 BIU/# 1BP 97 Bed Depth, Ft. ICHEMICAL ANALYSIS
LS. 790 672 |Nater in @ 106°F = 138 BrU/f '™ 136 Fe
f5 136.8 634 |Hest Trensferred/# stesn 50% 228 °
7 399,2 631 ® 1060 5 b 350 °
J8 2304 633 __|(221.8)(1060) = 235108 BYO/Yr, BF 400 i
9 261.6 627 |Ave. Bed Temp.s 621 Rec. 98.0 [£20. W+ 7% basis Fe
10 292,8 618 4T = 621-514 = 1Q7°F) KRay Analysio™
1 311.0 504 ? FoseCe
12 342.0 586 Fea0.
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 |0600 |AVERAGE | M/HR c H ° Mol % | M/He < H ° Messn At, Wt. Balance
FRESH FEED Qoo | 0.8 |0i0e8 14,656 |YET OAS 233,09 238.93
o | 37.44 | 37,46 |36.62 |37.237 | 9.781 | 9.781 0,781 | %o o 35,36 36.35
M, | 58.78 | 59.16 | 59.67 | 69.203 |15.551 31.102 i WATER 69.27 69.27
%0 | 3.09| 2.86 | 2.2 | 2.023 | 0.768 | 0.768 1.556| e | 1,05 0,190 | 0.190 0.380 |TOTAL 337,71 343,58
Nos | 0.60| 0.46 | 0.62 | 0.560 | 0.147 0.204 . 343,55
.| 0.09| 0.07| 0.07| 0.077 | 0.020 | 0.020 | 0.060 8.070 | 8.070 |32.280 WEIGHT BALANCE| 95,30
M.W. | 15,079 0.816 | 1.632 | 4.896
o .44 | 4.207 0.396 WET GAS FACTOR| ) 025084
£26.267 | 10,560 | 30.956 [16.524 R o,ggg— 0.048 INDICATED 1OSS—SCFH 118
BALANCE| 94,74 97,69 103.25 21,166 | 40,632 |
GAS FLOW RATES LIQUID PRODUCT RATES
24.97 | 16,77 | 16,887 VR | PRESURH TEMP. | S.CEH| M.W. | M/HR GAGE | GAL | °F | PACTOR | GAL ATG] 4/&h P Gﬁﬁ:
50,84 | 50,70 | 50,800 | ocy: reep RIS OIL |3v7" |198.18 | 50| 1.0049 | 193,12 | 49.4
23,00 | 22,19 |22.430 | 38.66 | 8.469 | 80,54 |0,9952 | 9958 |1.468 | 26.287 12" | ee.vs | 7] 1.0018| e2.02| 6.512 5,420 |
1.36 | 1.81 | 1,607 | s it [ ve8 150,30 848.51 38.38
| .30 | .06 | 4.073 | 116,14 | 8.117/ 4.0501,0031 | 4703 |1.944 |12.450
1.87 | 1,51 | 1.490
0.74 | 0.73 | 0.710 0.9463 | 11837 |1.244 | 31.884
1,66 | 1,83 | 1,880 |50 '
0.18 | 0.4 | 0.47) 8.0 | 9.000| 2051100463 | 1091 1.34 2,078 [WATER 130 <85 | 6310,9997 | 304,111 10.8
| 0.88 | 0,82 | 0,840 |y mypaLca 318" | 183,46 | 66| 0,9996 | 183,39 | 8.388 8,363 |
0.85 | 0.25 0240 19.70 | 8.800| 90.66¢ 0.89%0 | 3698 1,884 | 9,720 200,72 662,36 69,87
0.34 | 0,34 | 0,843 | (pveny
0,07| 0,07 0,070 | 38,08 v.ml_gg.:p__o_m__m:L 7,028
0,18 | 013 | o
MV |18.m0 | 218.7 3.600 | 0,205 | 221,B #/hr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No. 61 QQ

YIELD CALCULATIONS Wours __902-926
FRESH FEED WET GAS RECYCLE| COIPJEBEIEJED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
% 1 mihe | b % | WeBdaee || wme | b | e | e [ROFT D e T ENO R salThr al/MCH] Uniats.
9., | 38.107] 10.003] 280.72] 12.207 | 1,427 | 59.60 | 4.057 | 164,080 | 5,474 | -8.608 Les1.08 Distribution| of ‘ . i
Y5, | s8.533 15.387| 351.02) 45,073 | 5.206 | 10.68 |15.168 |30.555 |20.464 }10.091 |-20.34] Recovered 011 ]
%0 | 2.010 0.730| 32.5225.863 | 2.980 [151.12 | 8.533 | 9,272 |11.513 | 2.241 | 9e.s00.236 %00 EP
Moo | 0.360] 0.005| 2.66| 1.905 | 0.210 | 6.14 | 0.628 | 0.723 | 0.847 _400-55
0.170| 0.045| 0.72| 6.957 | 0.802 | 12,87 | 2.205 | 2.340 | 3.097 | 0.787 | 12.18/1.262] 50+
1.823 | 0.210 | 5.80 | 0.601 | 0.601 | 0.811 | 0.210 | 5.89/0.611| |
1.017 | 0,117 | 3.52 | 0.336 | 0.336 | 0.453 | 0,117 | 3.52|0.365
21,56] 2,238 ;
1,907 | 0.220 | 9.26 | 0.620 | 0.629 ; 0.849 | 0.220 | 9.26/0.960, 432 2,144 | 78.334PGL;
| 0.440 | 0,051 | 2.25 | 0.145 | 0.145 | 0,196 | 0.051 | 2,250,234 42¢ |0,551 |0.085| | [T S B
os 0.987 | 0,144 | .40 | 0.326 | 0.326 _ 0.440 | 0.114 | 6.40 0.664| 5% |1,280 | 0.233| 6.08 P 4631 jg‘f‘_xo.esmos |
it 0.343 | 0.039 2.27 | 0,113 | 0.113 0,152 | 0.039 | 2.27|0.236 %8 0,467 | 0.048| 2.27 D.236 4% | 0.467 0.048|
Salte 0.350 | 0,040 | 2.81 | 0.115 | 0.115 0.165 | 0.040 | 2.810.202| 545 |0.516 | 0.054| 2.81 p.202 545 | 0,516 , 0.054|83.3 |
Gl 0.070 | 0.008 0.58 | 0,023 | 0,023 _0.031 | 0,008 | 0.580.060 5% 0,110 |{0,011] 0.58 D.060 2| 0,110  0.011]
ety 0.070 | 0,008 | 0.67 | 0,023 | 0,023 031 | 0.008 | 0,670,070 5% 0.121 0.67 p.070 , %% | 0.121 | 0.013] |
Gete 24,242,516 5.169 20,74 2.153 3.543 | 0,367
TOTAL 26,289| 347,65 11,521 | 234,15 | 32,004 | 59,283 | 48,716
H+00l05 650 25.410, - s 6.713 19.225 44,635, P18.697 | | S SR .
Hx/CO e 103809 3,737 3,74 | 2,7 | 127 | ] [
. +c<():.Lrv’i)g Lé?i.‘,li Tg,?:j gal/MCF P EFFLUENT | MOt o1 0,261# 36,66/ 3,806 5,613 | 0.583| 36.66 3.806 5,613 0.583 |
Previous Total | SHIFT RATIO_| TOML 0L 60.90] 6.322 0,782 | 1,119 57,40 5.959 9.156_0.950| |
Gurrent Period ‘l i . '::Eﬁ';.’.?‘.{'ir 0.167s| s.870.921 _|1.113 | 0.116| 5.87 p.o21 1.1 0.118
New Total | ! i \H=0}(C0) Pronucrs ¢, + 69.77 7.243| 1,895 | 1.235| 66.27 6.880 20.269 _1.066
FRESH FEED CONVERSION — ©; TOTAL FEED CONVERSION —¢; | SELECTIVITY NET WATER 3,773%; 87.97 ZLOS—S. . 9.7160 0.847| e
Conncin] 0| H, } W.ico| o | H | cosn, l Gt G| oo 76,84 7,977 _ |9 o063 R ‘
56.16 | 85.86 | 65.58 | 73.58 | 61.12 | 33.03 | 41,89 | 7630 | i 91.33 9.481 1 ! 1
#Included in Reactor Effluent Total g'M3 = 1691 ~ = MCF
€c’M3 = 141.3 ¥ gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA i
PRESSURES PSIG RATES S.CFH. OIL I WATER INVENTORY DATA PARTICLE SIZE |
Oxygen 425 Fresh Feed 9966 |°API 49.2 ] 10.7 In Reactor at Start of Period Screen Analysis Sedimentation |
Natural Gas pren Recycle 12508 | Neut. No. 46.4 44,7 | Fresh Catalyst Added 57 | gg |Mesh| Micrond % | Microns o ;
Generator OQutlet 421 Combined Feed 22474 |[Sap. No. 83.1 47.8 Total On 40f 419+ |39 0 80+ |
Reactor Inlet a5 Wet Gas—Measured | 444 |Hydrox. No. Catalyst Recovered 24 |10 |150 |45 40-80
Condenser Inlet Adjusted | g436g | Bromine No. 744 In Reactor at End of Period 150 (105 15,4 | 2040
Product Accumulator 393 Loss 224 |Pour °F. 200 |74 11.4 10-20
Chemicals, % by KGO, 12.0 | REACTOR d-p, Inches Hz0 250 |62 2.2 0-20 j
No. Height 3% |44 3.8 |
TEMPERATURES~°F. Recycle/Fresh Feed 1.26 1 12-43.2 64 (35 5.0 !
Oxygen 350 Inlet Velocity—ft./sec. 0.7 2 43,2-74.4 62 CATALYST
Natural Gas w07 Fresh Feed Rate— 9633 | HEMPEL, DIST. % oapr 3 74.4-105.6 | 76 | Bulk Density. Lbs./CuFt.
Generator per Cu.Ft. Dense Bed| 4,0 205 °F. 4  105.6-342.0 | 55 Aerated 10 |
Quench Accimulator per Lb. Catalyst 9.99 400 74.6 54.9 9 0-12 24 Settled 152 ]
| ReactorInkee 22 per_ag. ft 14595 | A% 13.3 | 36,3 " Totel 281 Compacted 170
Condenser Inlet 560+ 12,1 - Particle Density, gm. ‘cc. 4.4
Product Accumulator Heat Transfer Calcullations CALCULATED FROM dp NHa Value, ml./gm. 0.2
Catalyst No. Height ® Dete Not Available [A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 126 2 Surface, m? /gm. |
! 12.0 549 Naphtha °F. [nventory, Lbs. 964 i
2 43,2 700 IBP 96 Bed Depth, Ft. 11.59 CHEMICAL ANALYSIS i
3 7 742 10 136 Volume, Cu. Pt. | 7.65 Fe
/5 136.8 681 0% 228 i
A7 1.2 660 908 352 °
f8 230.4 666 EP 401 " |
9 261.6 661 Rec. 98.0 K0 Wt £ basis Fe :
10 202.8 655 i
1_311.0 631 FeaoCr
12 342,0 618 Fea0
Fe
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 2200 | 0600 |AVERAGE M/HR c H o Mol % | M/Hr c H o Me,j:; At, Wt. Balance
FRESH FEED Sto00 | 0,30 | 0:980 14726 |VET OAS 222.16 234,15 i
oo | 3819 | 38,25 | 37.94 | 38,127 |10.023 | 10.023 10025 | 00 had 36.66 36.66
Y2, | 56.40 | 58.22 | 58.98 | 58.533 | 15.387 30.774 e WATER 76.84 76,84
oo | 2,54 | 3.4 | 2.75 | 2,800 | 0.730 | o0.739 1478 50 | 2,25 0.223 | 0.223 0.446 |TOTA 335.66 547.65 ‘
%oe | 0.8] 0.35 | 0.27| 0.360 | 0.095 Boe |10 0.147 FRESH FEED 347.65
©: | 0,41 0.08 | 0.08 | 0.170 | 0.045 | 0.045 | o0.180 % loses | 8.334 | e.334 |33.308 WEIGHT BALANCE) 96,55
MW {13,204 G | 901 | oues 4,698
e 8,736 | 4.367] % | 5070 | o.366 2.928 WET GAS FACTOR| 105307 :
26.289 | 10,807 | 59.688 15,060 | S8 | 90108 | oroon o018 INDICATED LOSS—SCFH ooy !
BALANCE| 95,90 96,61 104,50 | TOTAL |39 097 21,269 |41,080 15,172 - |
WET GAS GAS FLOW RATES o/c = 1.35 LIQUID PRODUCT RATES |
oo | 1240 | 11.61 [12.70 | 12.207 VR | eessund Teme. | scrm] mw | R | Houd cace | oaL | oF | FACToR | oAL na{ o N BN }
zi. 46.46 | 45.16 | 46.30 | 45978 | o oo - OIL |6v2" |3527.49 | 58 1.0010 _83'?,&"7_:;89__1._2137 4 | 36.66 1
b | 25,22 | 27,19 [25.18 |25.863 | 38,66 | 8,417 9966 | 1.479d 26,289 317" 12902,18 | 50| 1.0049 | 193,22 | 6.512 | 1257.6| 5.613 »
(i:.H 1811 1.57 | 2,33 1.008 | o 134.70 879.8 !
wdi: | 7.19 | 7.08 | 6.60 | 6,957 | 115.14 | 7.404 4144 | 1.193§ 10.931
S.;':u 199 | 1.92 | 1,56 1.e28 | .
Gl 0.95| 1,08 | 1.02| 1,017 | 50,54 | 9.830 | 11450 | 1.1938 30,205
z;:.- 195 2,05 | 1.72 | 1.007 [,
o 0.25| 0.30 | 0.77| 0.440 | 5.02 | s.983 1 jaose | 1.1008 2701 WATERe1sn | 235,85 | 60| 1.0000 | 235.83 | 10.7 | 1954.5 | 76.84
::u 093 | 1.12 | 0.91 | 0.987 |yurypsrcab 0'3" | 15.28 | 64| 0.9996 | 1s.27| 8.287| 110.0 9.273
i 0.30 | 0,30 | 0.34 | 0.343 | 19.79 | 8.184 | 3781 | 1.2318 9.804 222,56 1844.3 i
;n" 0.32 | 0.39 | 0.34 | 0.380 OXYGEN ‘
74 | 0,07 0,07 0,07 | 0.070 | 18.82 | 7.083 | 2780 7,333 |
0.07] 0.07| 0.07| ouom0|
M ¥ |20.324 .. ‘
|
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-C. DETAILED DATA FOR RUN 11032 (BEACON)



THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

7%

RUN No.__11032 Beacon _
Hours ___0-12

CATALYST AGE.

FRESH FEED WET GAS RECYCLE COI&%!SED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
% m/hr f/hr % AL B“h"eher m/e | mhr | om/mr | m/be | #/be 7MC Co}inl Ng:};l;,l,; 2al/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE
N T
oo | 573 | 5.396 151,04 2.3 | 0.059| 1.65 | 0.549| 5.045| 0.608 |- 5.337 -149.4 e Il e R
Heo | 62.7 | 9.070 | 18.28| 23.1 | 0.588| 1.19 | 5.514|14.584 | 6.102 |- 8,482 |- 17,08 400 EP 78,5 14,217 | 0 li,133
P 5.6 0.905| 39,85 | 8.497  8.497| 9.402| 0.905| 59.83 7.263 400-550 12.5 lo.s72 | " o614
Mo “ 550 + 9.0 |0.483 | 1'% lo.554
. 21,7 | 0.552 | 8.86 | 5.180 | 5,180 | 5.732 | 0.552 | 8.86 | 1.618
G 1.7 | 0.043| 1,21 | 0.406 | 0.406 | 0.449 | 0.043 | 1.21] 0.221 S I
Gl 5.4 | 0,137 | 4.12 1.289 | 1.289 | 1.426| 0,137 | 4.12| 0.751 PROPYLENE | 70,0 |3.54
_C+C. 14.19] 2.588 CaPOLY GASO. 875 13,00 |0,518
Gl 4,7 | ©.120 5.05 | 1.122| 1.122| 1.242| 0.120 | 5,05 0.92) 432 1,169 /0,213 | Cs PO AR 125 0,34 0,045
Gl 1.9 | 0.048 | 2.12 0.454 | 0,454 | 0,502 | 0,048 | 2,12 0.387 %24 | 0,500 0,091
Sl 2.3 0.059 ; 3.31 | 0.549 | 0.549 | 0.608| 0.059 | 3,31 0.604 500 | 0.662 0,121 #eel | #/he | ealhe | Rve
ot 0.4 | 0,010 | 0,58 | 0.095| 0.095| 0.105| 0.010| 0.58] 0.166 48 | 0,119 |0 022 | <M= 5.00 0.28d %0
Foite 0.9 _ 0.083  1.61 | 0.215| 0.215 | 0.238| 0.025 | 1.61] 0.204 54 | 0,205 0.054 | <M N0 | 598 o.27d "%
G 5.28 | C.Hio 4.86 0,119 680
oared 5.54 C.,-FREE GASO. 4,04 5.8
CorC 12.67] 2,310 2,745 |0,501 | C« PO ™ 758 0088
TOTAL 14,466 | 169,42 2,544 | 69,55 | 23,869 | 38,335 | 30,260
H:+C0 14,466 |b484 SCEH 20,529 -13.819 gel/be|gal/MCF Bbl/Day
H./CO _1.68 PO jgemss 100 2.45 | 1.59 'GASOIINE. |5.624 |1.0255 | 5550
OPERATING DATA RECONERED 0L 53433 6,078 |6.204| 5.372 [0.980 | S48 Ol 0.614 10.1120| 607
Pressure, psig Tnlec Velocicy, Fe/sec Caralyst TorL ot 46.00 |8.388 8.117 [1.481 | FUEL O 0,554 [0.1010| 548
Temperacure, °F Bed Depth, Fe Weigh, § i 2.33]0.425 8,33 | 0,280 (0,051 | POLY AR |5,077 '0.0140. 76
Recycle Ratio Bed Density, #/CF Volume, Cufe PRODIT ot 48.33 8.813 8.397 |1.552 | TOTAL 6.869 |1.2575| 6818
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —¢, | SELECTIVITY NET WATER 64.23 (11,712 7.710 |1.406 W.S. CHEM 0.425 |0.0775 420
Contraction] €O H. H.+CO| <o He CO+H. | Go¥/G+ | GRoSS WATRR 66.56 i2.157 8,33 7,990 |1.457 | TOTAL 7.294 [1.3300 7211
| g2.41 l98.00 | 8.5 | 95.5 | 89.77 | 58.16 |67.51 | 77.30 | Wmett
Form ML-11 2/NCM =16 91X /MCF #0488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY HoURs _ 1324
YIELD CALCULATIONS CATALYST AGE
FRESH FEED WET GAS RECYCLE CO?EI;III\)IED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
At Wt. Balance | s~ CONDENSATE
% m/hr #/hr % m/he hr m/hr m/hr m/hr m/hr #/hr #/MCF| #/gal| gal/hr gal/MCF] YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
oo | 7.5 | 5.306 |151.11| 3.8 |0.102 | 2.86 | 0.906 6.302 | 1.008 |- 5.204 148,29 122'11"«,?1‘ Bl b || 83
Hee | 62.7 | 9.070 | 18.20| 24.7 'o.664 | 1.34 | 5.887 | 14.957 | 6.551 |- 8.406 - 16.95 400 EP 78,5 3.038 | 0 ls.761
s 6.4 | 0.978 | 45.04 | 8.676 | 8.676  9.654| 0.978| 4.307.848 400-550 12.5 0.611 | ' lo.s58
Mo I 550 + 9.0 |0.440 | 1146 5,504
A 19.1 |0.513 | 8.23 | 4.553  4.553 | 5.066| 0.513 | 8.23[1.501 ‘
G 1.3 [0.035 | 0.98 | 0.310 | 0.310 | 0.345| 0.035 | 0.98|0.179 CEREL e | gl
Gl 5.5 | 0.142 4.28 1,263 | 1.263 | 1.405| 0.142 | 4.27/0.779 PROPYLENE 70.0 ! 3.42
G+C. 13,48 |2.459 Ca POLY 6ASO. 87.5 | 2.99 |0.500
G, 4,3 10,116 4.86 1,025 | 1.025 | 1.141| 0,116 | 4.880,890 | 432 | 1,130 |0.206 | Co POLY TAX 125 | 0,43 | 0,057
Gh 1.7 10.046 2.02 0.405 | 0.405 | 0.451| 0,046 | 2,03 /0.370 | 424 | 0,478 |0.087
Gl 1.9 0,051 | 2,86 | 0.453 | 0.453 | 0.504| 0.051 | 2.86{0.522 | 500 | 0,572 0.104 gl | #/be | gl | RvP
Gty ‘ 0.4 [0.011 | 0.62 | 0,095| 0.095| 0,106| 0.011 | 0.64[0.117 | 48 | 0.181 j0.024 | “*™ 5.00 0.242 | 080
Gls ‘ 1.1 0.030 | 2.08 | 0.262 | 0.262 | 0.292| 0.030 | 2.10[0.384 | 545 | 0,386 |0.070 | = POLY k0. | 5.98 oz41| 15
C:He. | 5.25 C.Hio 4.86 0.151 68.0
Gl 5.54 Ca-FREE GASO. 4.647 | 58
e 12.51 |2.282 2.697 |0.4y2 |G« 0T THE 758 0.028
TOTAL 14.466 |169.40 2.687 | 73,17 | 25.836 | 38.302 | 26.525
Ha+C0 |14.466 | 5484,4  SCFH 21.259 -13,700 gal/he | gal/MCF| Bbl/Day
H./CO ‘ 1.68 Factor. 182335 | 6.50 2.37 1.59 "‘G’f‘;g,_‘;j&é’ 5.261 | 0.9593 5201
OPERATING DATA RECOVERED O1L 29.94 |5.459 l6,124 4,889 |0.891 | O45 OIL 0.558 | 0.1017 551
Pressure, psig Iolec Velocity, Fe/sec Caualyse ToTaL o1t 42,45 |7.740 7.586 1,385 | FUL O | 0,504 | 0.0919 498
Temperature, °F Bed Depth, Fe Weight, § " s 4.36 10,795 0.525 [0.095 | FOLY TR | 0,085  0.0158 84
Recydle Racio Bed Density. #/CF Volume, Cuft OB ot 46,81 [8.535 8.109 [1.478 | TOTAL 6.408 | 1.1684 6334
FRESH FEED CONVERSION -— 7 TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 57.93 110,563 6.955 11,2 W.S. CHEM. 0,795 | 0.1450 1786
Contraction| €O Ha HatCO| ©Co H: | CO4M. | Cot/G+ | GhOss WAk 62,29 [11.358 7,478 1,364 | TOTAL 7,203 | 1,3134 7121
81.43 | 98.11 | 92.68 |94.70 | 84.01 | 56.20 |64.44 | 76.91 | Tohietrt 60.29

Form ML-11

#/NCM =16 91X # /MCF

#9488 MCFH H, 4 CO, Bbl/Day=5421.6 X gal /MCF




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

8y

RUN No._11032 BReacon
Hours _25-36

CATALYST AGE.

FRESH FEED WET GAS RECYCLe| COMBINED pepypnt| NET CHANGE YIELD BASIS He+CO FED
% m/hr #/he % ,:/th,wn B‘l"nche, m/hr m/hr m/hr m/hr | $#/he mcg/gal 3.1};5 [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
Lo | 37.3 7.053 | 197,55 | 2.8 0.128 | 3.59 | 0.529| 7.582| 0.657|-6.925 |-193.96 sy e e s
Moo | 62,7 |11.857 | 23.90] 32.6 1,490 | 3.00 | 6.165| 18,022 | 7,655 |-10.367 | 20.90 400 EP 78,5 4,504 | B0 4,414
D 33,7 1,540 | 67.83 . 6.373| 6.373| 7.913| 1.540 | 67.839.463 400550 12.5 [0,717 | ** lo,es8
Mo 550 + 9,0 10.516 [1*® 0,507
i, 16.4 0.749 | 12,02 | 3.101| 3.101! 3.850] 0.729| 12.02!|1.676
G 1.3 0.059 | 1.66 | 0.246| 0.246| 0.305| 0.059 | 1.66]0.232 I
G, 4.4 0,201 | 6,04 0.832 | 0.832 | 1.033| 0.201! 6.04[0.843 PROPYLENE | 58,0 | 4,03
Ci+Ce 19.72|2.751 CaPoLy Gass. 87.5 | 3.53 | 0.590
Gt 3.6 0.165 | 6.94 0.681| 0.681| 0.846]| 0.165| 6.94|0.968| 432 | 1,606 0.224 Csrour At 125 | 0,50 | 0.066
Cille, 1.6 | 0.069| 3.04 | 0.284| 0.284| 0.353| 0.069 | 3.04]0.424| 424 | 0.717]0.100
) 2.1 0,096 | 5.39 | 0.397| 0.397| 0.493| 0.096| 5.39]0.752 | 89 | 1,078]0.150 #eal | #éhe | sal/be | RVP
it 0.5 | 0.023| 1.34 | 0.095| 0,095  0.118| 0.023| 1.34|0.187| 486 | 0.276/0.039 | ©He 5.00 0.224 | 680
Sl 1.1 0.050 | 3.51 | ©0.208| 0.208| 0.258| 0.050| 3.51]0.490 | 548 | 0,644 |0.090 | S+ MUY o450 | 5.98 0.625| !5
Gl ! 5.25 C.Hyg 4.86 0.276 | 680
CeH.: I - 5.54 C-FREE GASO., 5.648| 58
CCe 20.22 4,321 0,603 | S« O TR 7.53 0.070
TOTAL 18.910 | 221.45 4.570 | 114,36 | 18.910| 37,820 | 27.618
H.+C0 18,910 | 7168  SCFH 25,604 -17.292 gel/hr | gal/MCF | Bbl/Day
H./CO J 1.68 | Fecrer 11.64 2.38 1.50 'GhiOiNE 6,775 |0.9440| 5223
OPERATING DATA RECOVERED O1L 34.85[4.862 6,074 5.738|0.800 | GAS OIL 0.655 |0.0914| 496
Pressure, psig Tnlec Velocity, F/sec Caaalyst TOTAL oI 55.07|7.683 10,059 /1,403 | FUEL OIL 0.591 |0.0284| 154
Temperature, °F Bed Depth, Fe Weight, - 3.25|0,453 |8.33 | 0.390/0.054 | POLY TAR 10,136 10.0190, 103
Recydle Raio Bed Density, #/CF Volume, Cuft MM O 58.32(8.136 10.449 1,457 | TOTAL 8.125 1.1:555‘5145-
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NT WATER 68.99|9.625 8.282 (1,155 | W.S.CHEM. 10,390 {0.0544| 295
Contraction co H, H.+CO co H, CO+H, Cy+ /G + GROSS WATER 72.24]10.,078 8,33 8.672(1.210 | TOTAL
HYDROCARBON
75.83 L9 187,43 | 91,44 | 01,33| 57.52 | 67.54| 7a.73 | Tom—t+
Form ML-11 2/NCM =16 91X 4 /MCF #9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY Hours ___37-48
YIELD CALCULATIONS CATALYST AGE
FRESH FEED WET GAS RECYCLE COlElEl;ilgED EFFLUENT| NET CHANGE YIELD BASIS H.+CO FED
% m/he &/hr % nl?/t}-rWt" —rm“"fr m/hr | m/hr m/he m/he | #/hr  [E/MCF cgm};ﬁ zal/MICF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
P commeeres T g | wress | gl o
faow | 37.3 | 7,053 |197.55| 5.9 0.279 | 7.81| 1.116| 8.169 | 1.395 |- 6.774 |-189.74 HenreL 5, %
Moo | 627 |11.857 | 253.90 | 32.9 1.554 | 3,13 | 6.221 | 18.078 | 7.775 |-10.303 |- 20.7% 400 EP 78.5 3.936 | *>° 3,857
s 33.2 1.568 | 68,97 | 6.278 | 6.278 | 7.846| 1.568 | 68.97 9.622 400-550 12,5 [0.627 | ¢ p.s73
Mo 550 + 9.0 l0.a51 |14 .51
A 15,1 0.713 | 11.44 | 2.855 2.855  3.568 | 0.713 | 11.44 1.595 :
Gl 1.2 | 0.087 | 1.60 | 0.227| 0.227| 0.264| o0.057| 1.60] 0.223 TR # | i
Gl 4.0 0.189 | 5.68 | 0.756 | 0.756 | 0.945| 0.189 | 5.68] 0.79: PROPYLENE | 56,5 | 3.50
G+C. | 18.72 z.sj CoPolY GAso. | 875 | 3,14 |0.525
‘
&5, 3.2 0.151 | 6.35 0,605 | 0.605| 0.756| 0.151| 6.35| 0.886°4-32 | 1,470 |0.205 | Ca POLY TAR 125 | 0.45 0.060 |
Gille, 1.4 ; 0,066 | 2,91 | 0.265| 0.265| 0.331| 0.066 | 2.91| 0.408 424 | 0,686 /0.096 .
Sl 1.6 ] 0.076 | 4.26 | 0.303 | 0.303 | 0.379| 0.076 | 4.26| 0.594 5% | 0,852 [0.119 #eal | #he | gl/be | RvP
Sitls 0.4 0.019 | 1.10 | 0.076| 0.076 | 0.095| 0.019| 1.10| 0.153 48 | 0.226 |0.032 | C<He 5.00 0.21q %80
Salis 1.1 0.052 | 3,65 | 0.208| 0.208| 0.260| 0.052 | 3.65| 0.509 545 | 0,670 [0.093 | < POLY 6As0. | 5.98 o.47g 15
CHee 5.25 C.Hp 4.86 0.228 68.0
CeH.: 5.54 Co-FREE GASO. 5,059 ' 58
CaCe 18.27] 2,549 5,904 0,545 | S+ PO TR 7.53 0.05
TOTAL 18.910 | 221.45 4.723 | 116.90 | 18.910 | 37,820 | 23,634
H.+CO | 18.910 7168 SCFH 26.247 -17.077 gal/hr | gal /MCF| Bbl/Day
H./CO L 68 | M"130508 | 5.56 2,24 1.52 'GhsorNE | 5,958 0.8512| 4506
OPERATING DATA RECOVERED 01l 30.67[4.279 16,117 5.014 |0.699 | GAS OIL 0.5730,0799 | 433
Pressure, psig Inle Velocicy, Ft/sec Catalyst TOTAL o1t 48.94(6.828 8.918 |1.244 | FUEL OIL 0.517|0,0721! 391
Temperature, °F Bed Depeh, F Weighe, # ot 4.80]0.670 18.33 | 0.576]0.080 | POLY TAR | o 11310.0158| 86
Recydle Ravio Bed Density, #/CF Volume, Cuft HOBGS Gy 53.74|7.498 9.494 1,304 | TOTAL 7.161 0.9990, 5416
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -, | SELECTIVITY | NT wATet 69.08(9.637 8,33 | 8.293 1,157 | ¥- S CHEM. | 0,576 |0,0804| 436
Conttaction|  CO He H#CO | €O He CO+H, | Co#/G* | GRSs ATeR 73.88{10.3078.33 | 8.867|1,237 | TOTAL
75,02 | 96.04 | 86.89 | 90.31 |82.92 | 56.99 |65.07 | 74,17 | jom—trt

Form ML-11

L-/N(:M 216 91X I /MCE

#9488 MCFH H, 4 CO, Bbl/Day=5421.6 X gal /MCF




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

HOURS

CATALYST AGE.

B!

RUN o, 11032 Beacon

49-60

YIELD BASIS H:+CO FED

FRESH FEED WET GAS Recycte| OYPINED) ERFLUENT| NET CHANGE
At CONDENSATE
% m/hr #/hr % AL B’"“";f, m/he | m/hr m/he | m/he | #/he [B/MCF| #/gal] gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
ps commecren g/ | mmewme | g
ze00 | 37.3 7.053 [197.55 | 3.8 0.192 | 5.38 0.719 | 7.772 | 0,911 | 6,861 192,17 e % rRcovenr®
, 400 EP 98.0
B 62,7 111,857 | 23,90 | 33,4 1.692 | 3.41 6,316 | 18,173 | 8,008 10,165 - 20,49 78,5 | 5.660 »587
400-550 91.4
s 31,5 1,696 |70.22 . | 5,956 | 5.956 | 7.552 | 1,596 70.&%3.796 12,5 | 0,58 0.533
4.6
Neos 850 + 9.0 |o.a20/™® buel
. 17.4 0.881 |14.13 | 3.200 | 3.200 | 4.171| 0.881 | 14.13 1.97)
C.H. mECOVERY | y/he | gal/he
P 1.0 0,051 | 1.43 | 0,189 | 0,189 | 0,240 | 0,051 | 1,43 d
F P YLENE
Gl 4,6 0,233 | 7,01 0.870 | 0,870 | 1,103 | 0,233 7,01 0,97 ROP 53.1 | 3.84
C+C: 22.57 3.148 Cotorease. | 875 | 3,36 |0.562 |
Ol 3.4 0.172 | 7.24 0.643 | 0.643 | 0.815| 0.172 | 7.24 | 1,010 432 | 1.676 | 0,234] Cs FOLY AR 125 | 0,48 |0.064
Gl 1.6 | 0.081 | 3.57 | 0.303 | 0.303 | 0.384 | 0.081 | 3.57 | 0.498 424 |0.842 | 0,117
B : . / I/h
S 1.8 0.091 , 5.11 | 0.340 | 0.340 | 0.431 | 0.091 | 5.11|0.713 5% | 1,022 | 0.143 #real | /b | galbe | RVP
LH, ’ . H . .0
Sl 0.5 | 0,025 | 1.45 | 0.095 | 0.095 | 0.120 | 0.025 | 1.45| 0.202 486 |0.208 o.ﬂé? CHe 5.00 0.144 | 68
B 1.
fslte 1.0 . 0.051 | 3.58 | 0.189 | 0.189 | 0.240 | 0.051 | 3.58|0.499 545 |0.657 | 0.09g| C+ PUY M0 | 5.98 0.645 5
: -
Gl 5.25 CiHig 4.86 0.298 | 68:0
[ 5.54 C-FREE GASO. 4.806 | 58
Crle 20.95 | 2.923 4.495 | 0,627 M "5 0.073|
TOTAL 18.910 [221.45 5.065 | 122.53 | 18,910 | 37.821 | 23.975
1/hi 1/MCF| Bbl/D:
HACOo 118,910 | 7168 SCFH 25,945 17,026 gal/br |gal/ /Day
| 10 # RYP 400 EP
H./CO 1.68 P 139508 | 8.81 2,34 1.48 GASOLINE | 5.893 [0.8221 | 4457
OPERATING DATA RECOVERED O1L 28.48 | 3.9736.108| 4.663 | 0.651 G4S Ol 0.533 |0.0744 | 403
Pressure, psi Inlec Velocity, Ft/sec Catalyst TOTAL oL 49.43 | 6.896 9.158 | 1.27g| FUEL OIL 0.481 0.0671 | 364
Psig o .
WATER SOLI
Temperature, °F Bed Depth, Fe Weighe, # LS 3.38 | 6.472| 8.33| 0.406 | 0.067] POLY TAR 0.137 10,0191 104
Recycle Ratio Bed Density, #/CF Volume, Cufc o s 52.81 | 7.368 9,564 | 1.334) TOTAL 7,044 0.9827 | 5328
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | NET WATER 67.06 | 9.355/ 8.23| 8.050 W.S.CHEM. | 9,406 [0.0566 | 307
Contraction co H, H,+CO co H, CO+H, Cy+ /G + GROSS WATER 70.44 | 9.827 8.33| 8.456 TOTAL 7.450 1.0393 | 5635
N HYDROCARBON
73.22 | 97.28 | 85.73| 90.04 | 88.38 | 5%.93 | 65.62 | 70.06 T0—C, + 75.38 [10.516
Form ML-11 g/NCM =16 91X 4§ /MCF #9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY HoURs __ 61=72
YIELD CALCULATIONS CATALYST AGE
FRESH FEED WET GAS RECYCLE| COMBINED| prpy e NET CHANGE YIELD BASIS H.+CO FED
At Wt CONDENSATE :
% m/hr H/hr % A e | e m/he | m/br | #/he [H/MOF| #/gal| gal/hr Jgal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE¥,
co commecren o | TReamne | ol i
Zomo | 37.3 | 7.053 |197.55 | 4.5 | 0.220 | 6.16 | 0.851| 7.904 | 1.071 | 6.833 -191.39 wewre 5, | B | 8
H. .
sbe | 62.7 111,857 | 23,90 | 32,6 | 1.592 | 3,21 | 6.164 | 18.021 | 7.756 |10.265 = 20,69 400 EP 78.5 | 3.851] *%° .
co, .
“ebio 52.4 | 1.583 | 60.66 | 6.126 6.126 | 7.709 | 1.583 | 69.66 9,718 400-550 12.5 [ 0.615] *'* l.seo
Mo ' 550 + 9.0 | 0.441| 4% b.505
.
CH. - !
iy 17.0 | 0.831 | 13,33 | 3.215  3.215 | 4,046 | 0.831 | 13.33 1.860
C.H, . RECOVERY #/hr gal/hr
ot 1.1 | 0.054 | 1.51| 0.208 | 0.208 | 0.262| 0.054 | 1.51 0.21 % /
C.H :
35.06% 4.5 | 0.220 6.61| 0.851 | 0.851 | 1.071| 0.220 6.6 0.922 PROPYLENE | 55,0 | 3,40
Ci+C. 21,4 2‘99_21 C3 POLY 6ASO. 87.5 2.98 0,497
C.H :
207 3.0 | 0,147 | 6,19 0.567 | 0,567 | 0,714 0.147 | 6,19 0.864/"432 | 1,433 |- 0,200 G2 POLY AR 125 | 0,42 |0.056
C.H | :
od 1.6 | 0,078 | 3,44 0;303 | 0,303 | 0.381| 0.078 | 3.44| 0.480 %24 | 0.811 | 0.11
C.H )
) 1.6 | 0,078 4.38| 0.303| 0,303 | 0.381| 0,078 4.38| 0,611 5% | 0,876 0,122 fesl | #he | ealhe | RVP
it 486 C.H, 5.00 68.0
0.5 | 0,024 1,39| 0,095| 0.095| 0.119] 0.024 | 1.39| 0,194 48 | 0,286 | 0,04 . 0.156
C.H, -
Gl 1.2 0,059 4,14 0,227 | 0,227 0.286| 0,059 | 4.14] 0.578 5% | 0,760 | 0,106 S+ "0 M0 | 598 o.527 | 1?
Gl | 5.25 C.Hio 4.86 0.286 | 680
Cell, 5.54 C.-FREE GASO. 5,051 | 58
C-Ce 19.54 | 2,726 4.166 | 0,581 O TR 7.53 0.060
TOTAL
18,910 |22],45 4,886 | 120,02 | 18,910 37.820 | 23.796
He+CO 118.910 | 7168 SCFH 25.925 -17.098 gil/hr_|gal /MCF | Bbl/Day
H:/CO ! Factor. 10 # RYP 400 EP
1.68 7.24 2.28 1.50 GASOLINE 6,000 | 0.837Q 4538
OPERATING DATA -
RECOVERED 1L 29,87 (4,167 |6.089] 4,906 [0,685 | S5 OlL 0.560 | 0.078] 423
Pressure, psig Inlet Velocity, Ft/sec Catalyst TOTAL OIL 49,41 /6.893 9 .072 1.266 FUEL OIL 0.505 | 0.0704 - 382
. WATER SOLUBLE
Temperature, °F Bed Depeh, Fe Weigh, # CHEMICALS 2.86/0.399 8.33 | 0.343 0,048 | POY TAR | 9,316 | 0.0162 88
. P TOTAL LlQuiD
Recycle Ratio Bed Density, #/CF Volume, Cufe PRODUCTS G, + 52.27 |7.292 9.415 |1,313 | TOTAL 7,181 1.0018 5431
FRESH FEED CONVERSION — 7, TOTAL FEED CONVERSION -9, | SELECTIVITY NET WATER 68,70 |9.58¢4 8.247 W.S. CHEM. 0.343 | 0.0479 260
Contraction| €O He Hetco| <o He | COFH. | Gor/Gr | oo wm 71.56 19,983 8,33 | 8.590 TOTAL 7.524 | 1.0497 5691
HYDROCARBON
74.16 | 96.88 | 86.57 | 90.42 | 86.45 | 56.96 | 65.95 | 70.90 | tom—,+ F

Form ML-11

£/NCM =16 91X /MCE

#9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

8%

RUN No._11032 Beacon
73-84

CATALYST AGE

< HOURS

FRESH FEED WET GAS RecycLe| COMBINED prriuent| NET CHANGE YIELD BASIS He+CO FED
At _Wt. Balance CONDENSATE S BASIS BROWNSVILLE DESIGN FEED RATE#
% m/hr H/he % mhE | S| mhr | m/r m/hr | m/hr | #/be [F/MCF| 8/gal] gal/hr [gal/MCF| YIELDS BASIS BRO
g | BAI/AT | TS| galbe
Zoow | 37.3 | 7,083 |197.55| 4.8 0.268 7.51 | 0.908| 7.961| 1.176 |- 6.785 -190.04 % %
400 EP 98.0
24 | 62,7 |11.857 | 23.90 | 36.4 2.030 4.09_ | 6.883 | 18.740 | 8.913 |- 9.827 |- 19,8 78,5 _3.294 3.228 |
| ’ 400- 91.4
s 31.1 | 1.735/ 76,33 | 5.881  5.881 | 7.616| 1.735 | 76,3310.649 550 12,5 [0.525 0.480 |
1 14.6
Neors 550 + 9.0 lo.a7e |} 0.433
. 15.2. | 0.848 13.60 | 2.874  2.874 | 3.722 | 0.848 | 13.6q 1.897
wecovemv | o
Gl 0.9 0.050| 1.40 | 0.170 | 0.170 | 0.220| 0.050 | 1.40]0.195 % L
G, 4.1 0.229 6.89 | 0.775| 0.775| 1.004 | 0.229 | 6.89| 0.961 PROPYLENE | 45,5 | 3,08
C+C. 21.89 | 3.053) C3 POLY 6ASO. 87.5 2.70 |0.451
G, 2.7 0.151 6.35 | 0.511| 0.511 ! 0.662| 0.1517 | 6.35| 0.886 432 | 1,470 0,205 | Cs POLY TAR 125 |.0,38 |0.050
G, 1.4 | 0,078 3.44 0.265 | 0.265| 0.343| 0,078 | 3.44| 0.480 %24 | 0,811 [0.113
) 1.7 0,095 5.35 | 0,321 | 0,321 | 0.416| 0,095 | 5,33 0.744 500 | 1,066 |0.149 #gal | #/be | gal/he | RVP
T B
Saits 0.5 | 0.028 1.65 | 0.095 | 0.095 | 0.123| 0.028 | 1.63| 0.227 %8 | 0,335 0,047 | Mo 5.00 0.098 | -0
s 1.2 0.067 4.70 | 0.227 | 0.227 | 0.294| 0.067 | 4.70| 0.656 545 | 0.862 (0,120 | C< MO A0 | 5.98 0.708 | ®
otz 5.25 CHy 4.86 o.355 | ©5.0
Gl 5.54 C,-FREE GASO. 4,547 | 58
CaCe 21.45 | 2.992 4.544 0,634 |C< POV TR 7.53 0.080 | °
TOTAL 18.910 | 221.45 5.579 | 131.27 | 18.910 | 37.820 | 24,489
He+C0 18.910 | 7168 SCFH 26,701 -16.612 gal/he|gel /MCF | Bbl/Day
) T 1 10 # RYP 400 EP
H./CO 1.68 |Facor 139808 " 7.57 2,35 1.45 GASOLINE 5.682 | 0.7927 4298
OPERATING DATA RECOVERED 0L 25,37 |3.539 6.046| 4,196 |0.585 | S48 Ol 0.480 | 0.067Q 363
Pressure, psig Inlec Velocity, Ft/sec Cacalyst TOTAL OiL 46.82 |6.531 8,740 |1.219 | FUEL OIL 0.433 0.0604 327
i WATER SOLUBLE 1
Temperature, °F  Bed Depth, Fe Weighe, f CHEBICALS 3.240.452 | 8.33 0.389 |0,054 | POLY TAR 0.130 | 0.0181 98
Recycle Ratio Bed Density, #/CF Volume, Cu ft :"’;;l"&'x"ll&_ 50.06 |6.983 9.129 |1.273 | TOTAL 6.725 | 0.9382 5086
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | NET WATER 61.57|8.590 18.33 | 7.391 [1.031 | .S CHEM 0.389 | 0,0543 294
Contraction co H, H,+CO co H, CO+H, Cy+ /G + GROSS WATER 64 .81 |9.042 7,780 |1.085 | TOTAL 7.114 | 0,9925 5381
HYDROCARBON
70.50 196.20 |82.88 | 87.85 | 85.23 | 52.44 | 62.21 | 69.58 | Tom—t + 71.95 [10.034
Form ML-11 2/NCM =16 91X 4 /MCF #9488 MCFH Hj + CO, BbI/Day=5421.6 X gal /MCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY HoURs ___85-96
YIELD CALCULATIONS CATALYST AGE
FRESH FEED WET GAS Recycis| OMBINED) prrusNT| NET CHANGE YIELD BASIS H.+CO FED
e ” At Wt. Balance CONDENSATE
% m/hr ﬁ/hl‘ c ™/hr # hr m/hr m/hr m/hr m/hr #/hr #/MCF #/gal| gal/hr gal/MCF) YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
) - R R [T A
oo | 7.5 | 7.055 |197.55| 5.2 | 0.342| .58 | 0.083)| 8.036 | 1.325|- 6.711 |-187.97 wewres 7 | BT mecovem| 871 11
Moo | e2.7 |11.857 | 23,90 41.1 | 2.698| 5.44 | 7.772019.629 | 10.470|- 9.150 |-18.46 400 EP 81.0 2,774 | *° l2.7m18
%0 28.4  1.866| 82.06 | 5.370 | 5.370 | 7.236| 1.866| 82.06|11.446 400-550 11.3 0.387 | 4 |o0.354
Mo 550 + 7.7 l0.264 | 1M® |0.303
CH,
sz 13.7 | 0.900 | 14.44 | 2.591!2.591 | -3.491]| 0.900| 14.44(2.014 i
C.H. . . RecovERY #/he gal/he
#d.0s: 0.8 | 0.053| 1,49 | 0.151]0.151 | 0.204| 0.053| 1.49/0.208 %
C.H,
38.0¢5 3.8 | 0.250| 7.52 | 0.719| 0.719 | 0.969] 0.250| 7,52]|1,049 PROPYLENE | 40.8 | 2,71
G 23.45(3.271 Carorease. | 875 | 2,37 | 0.396
S, 2.4 0.158 | 6.85 0.454 | 0.454 0.612| 0,158| 6.65[0.928 | 4.32 | 1,539 0,215 | Ca POLY TAR 125 | 0.34 | 0,045
Gl 1.3 | 0.085| 3.75 | 0.246| 0.246 | 0.331| 0.085| 3.75|0.523 | 424 | 0.884/0.123
C.H ! , ) .
6.0 1.7 . 0,112, 6.28 | 0.321| 0,321 | 0.433| 0.112| 6.28/0.876| 500 | 1,256|0,175 #gal | #he | galhe | RVP
C.H, :
55425 | 0.5 | 0,033| 1.92 | 0.095| 0.095 | 0.128| 0.033| 1.92/0.268| 486 | 0.395|0,055 | ©+He 5.00 0.030 | 68.0
C.H, ] !
78135 1.1 0,072 5.05 | 0.208| 0.208 | 0.280| 0.072| 5.05/0.704| 545 | 0.927|0.129 | G« POLY GAsO. 5.98 0.897| L5
"
Golls ’ i 5.25 C.Hyo 4.86 0.395 | 680
Gz 5.54 C,FREE GASO. 4.041| 58
GG 23.65|3.299 5.001,0.697 | S+ O & 7.58 0.102
TOTAL
18.910 | 221.45 6.569 | 144.18| 18.910| 37.820] 25.479
H.+C0 . 18.910 | 7169 SCFH 27.665 -15.870 gil/be | gal /MCE | Bbl/Day
H./CO ! Factor. 10 # RVP 400 EP
- 1.68 139489 ' 7,89 2,44 1.36 GASOLINE 5,363 |0.7480 4055
OPERATING DATA )
RECOVERED O 20,7212.890 16,049 3,425|0,478| S5 O 0.35¢ |0,0494| 268
Pressure, psig Inlec Velocity, Ft/sec Catalyst TOTAL OIL 44,37]6.189 8.426/1.175 FUEL OIL 0.303 |0.0423 229
. WATER SOLUBLE
Temperacure, °F Bed Depeh, Fe Welghe, # CHEMICALS 3.67[0.512 0.441[0.062 | POLY TAR 15147 10.0205. 111
. P TOTAL LiQuID
Recycle Rao Bed Density, #/CF Volume, Cufe PRODUCTS C,+ 48,046,701 8.867 1,237 | TOTAL 6,167 |0.8602 4664
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION -9, | SELECTIVITY NET WATER 52.88|7.376 |8.33 | 6.348{0.885 W.S. CHEM. 0.441 10.0615| 333
Contraction co ) H, H,+CO co H, CO+H, Cy +/C, + GROSS WATER 56.55]7.888 [8.33 | 6,789/0.947 TOTAL 6.608 |0.9217|4997
HYDROCARBON
65.26 | 95,15 | 77.25 | 83.92 | 83.51| 46.56 | 57.36 | 67.20 | nmeey

Form ML-11

2/NCM =16 91X§ /MCE

#9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF



FHE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

83

run no 11032 apzon
noues __ 97-108

CATALYST AGE .

FRESH FEED WET GAS Recycie| “OYENED) gEFLUENT| NET CHANGE YIELD BASIS H.+CO FED ]
T ! At Wt. Balance CONDENSATE S 1 SIGN FEE] ATE*
A . m/hr £/'hr % m/hr hr m/hr m/hr m/hr m/hr #/he H/MCF| #/gal] gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE
o : comecres | oy ther e
_Feos | 37.3 | 7.055_ | 197.61| 5.2 0.362 | 10.14| 0.984 | 8.039 | 1.346 |- 6.693 |-187.47 il e T
400 EP !
Moo | 62,7 l1.s60 | 23,01 |42, 2,928 | 5,90| 7,963 19.825 | 10,891 |- 8,932 = 18,0 81.0 2,605 2551
CO. 400-550 | 91.4
<50 28,3 1.969 | 86465 5,355 . 5.553| 7,322 | 1,969 | 86465 112.087 11,3 0.363 | " _lo.332
. 14.6
N ? : 550 + 7.7 _0.pa7 |1 0,285 |
|
o ‘ 13.6 0.946 | 15.18| 2.572 | 2.572 | 3.518| 0.946 | 15.48| 2.118
C. H. Tmecovemv 4y | gl b
Si.o0e 0.6 0.042 | 1.18| 0.113] 0.113| 0.155| 0.042 | 1.18| 0.165 = _ |
C.H, ;
38.06s 3.6 0,250 | 7.52| 0.681| 0.681 0.931| 0,250 | 7,52] 1.049 PROPYLENE | 38,5 | 2,48
C+C. 23,88 | C3 POLY 6ASO. 87.5 | .17 10.363
C.H, ‘ ‘
25te 2.2 0.153 | 6.44| 0.416 | 0.416| 0.569] 0.153 | 6.44| 0,08 432 |1.401 | 0,209 MMM 125 | 0.31 10,041
G, 1.5 | 0.104 | 4.59| 0.284 | 0.284| 0.388| 0.104 | 4.59| 0.640 424 |1.083| 0.151
T P p o
G i 1.3 0.090 | 5.05| 0.246| 0.246| 0.336| 0,090 | 5.,05| 0,704 5% | 1.010| 0.141 st | e | g | awe
C.H, ‘
Saies i 0.5 | 0.035| 2.03| 0.095| 0.095| 0.130| 0.035| 2.03| 0.283 486 | 0.418| 0.05g “He 500 8.0
Gt ! 1.1 0.077 5.40| 0.208| 0.208| 0.285| 0.077| 5.40| 0.753 545 | 0.991 | 0.13g Ca POLY GAsSO. 5.98 9,73@{_};5
G ‘ 5.25 CaHio 4.86 0.259 63.0
[ i 5.54 C.-FREE GASO. 3.0085 6.8
C-C. 23.51| 3.279 4.993 [0.696 | Cs POV TR 7.3 0.07
TOTAL 18.915 6.956 18.915 | 37.830 | 28.799
H.+C0 18.915 | 7168.78  SCFH | 3,290 8.947 | 27.862 | 15.625 gl/br |gal /MCF | Bb/Day
T 10 # RYP 400 EP
H./CO 1.68 | F**°" 13949365 | 8.09 2.46 1.33 GASOLINE | 4.079 0.5690 13085
OPERATING DATA Rcor o 19,38 |2.705 |6.032 3.213 0,448 | G45 O 0.332 0.0463 | 251
Pressure, psig Inlet Velocity, Ft/sec Catalyst TOTAL OIL 42,89 |5.983 8.206 |1.144 FUEL OIL 0.283 ?0.0595 i 214
. WATER SOLUBLE ' !
Temperature, °F Bed Depth, Ft Weight, # CHEMICALS 2.85[0.398 7.8 | 0,364 |0.051 | POLY TAR 0.118 0.0165 89
Recydle Rano Bed Density, #/CF Volume, Cuft oD ot 45.74 [6.380 8.570 1,195 | TOTAL 4.812 (0.6712 3639
B ]
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY NET WATER 49,29 |6.876 5,918 W.S. CHEM 0.364 |0,0508 | 275
Con(rac(ionl co H H,+CO co H. CO+H, Cy+ /G + GROSS WATER 52.14 |7.273 | 8.3 | 6.282 TOTAL 5.176 10.7220 13914
i HYDROCARBON
63,22 |94.87 | 75.31| 82.61 |83.26 | 45.06 | 56.08 | 65,70 | WA—G+
Form ML-11 g/NCM =16 91X 4 /MCF %0488 MCFH H, + CO, Bbl/Day=5421.6X gal /MCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY wours _109=114
YIELD CALCULATIONS CATALYSTAGE ____
FRESH FEED WET GAS . Recycre| COMBINED| prmyent| NET CHANGE YIELD BASIS H:+CO0 FED
At Wt. Balance CONDENSATE
% m/hr #/hr % i e m/hr m/he m/hr m/hr | #/he [ B/MCF| £/gal| gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
CO CORRECYE’D gzl! hr TREZATING | FAI hr
Zeon | 37.3 3.528 | 98.82 5.8 04205| 5.74 | 0.549 4.077. 0,754 |~ 3.323 - 93.08 e a0 S
Me | 62.7 5.930 | 11.95 | 43.5 | 1.540| 3.10 | 4.114 | 10,044 5.654|- 4.390| 8.85 400 EP 81.0 .1.249| *30 |1.204
I - 91.
0. 27.6 | 0.977| 43.00 | 2.610 | 2.610 3.587| 0.977 45.00|11.996 400-550 11,3 0,174 ™% jo.189
! ! i i
Nos | 550 + 7.7_0.119 | "% 0,136
M. 13.1 | 0.464, 7.44 | 1.239 _ 1.239  1.703| 0.464| 7.44[2,076| | ‘
C.H. . mecoveRY Ly | gl b
2iose 0.5 | 0.018| .0.50 | 0.047 . 0.047| 0.065| 0.018| 0.50[0.139 : |
C.H, ‘ - : i
38.06s 3.4 | 0,120 3.61 | 0,322 | 0,522 0.442] 0.120  3.61/1.007 PROPYLENE | ag.0 1,142 |
C+C. ‘ 11.55|5.222 Coporeaso. | 875 13,00 | 0.167
GH, 2.0 | 0.071] 2.99 | 0.189 | 0,189 0.260| 0.071 2.99/0.834! 432 [0.692 |0.193| PO ™R | 125 0,14  0.019]
GEs 1.3 . 0.046. 2,03 | 0.123 . 0.123| 0.,169| 0,046 2.03|0.566] %24 0.479 [0.134
i 1.2 0.042, 2.36 | 0.113 | 0.113| 0.155| 0.042. 2.36/0.658] 5% 0,472 0.132 Lokl | m | i i Rrvp
C.H, : | ) i |
561208 0.7 0,025 1.45 | 0.066 0.066! 0.091] 0.025 1.45/0.404 48 [0.208 l0.083| “:fe | 500 i, 7477,8:0__
C.H,o ‘ ] - - ; :
76138 0.9 0.032, 2.24 | 0,085 | 0.085] 0.117| 0.032 2.24/0.625| 54 0.411 0,115 MO0 | 5988 | {0.345 18
; ‘
GH: i 5.25 C.Hio 4.8 0,181, 680
ec:_.Hs‘é | 5.54 C.-FREE, GASO. . 1.802 55
B ] P .
Ca-Ce ! 11.07/3.088 2.352 0,656 C< PO TRk 753 0.039
TOTAL | 9.458 | 110.77 3.540| 74.47 | 9.458 | 18.916| 14.501
H.+CO | 9.458 3584.45  SCPH | 1,745 14.121 7.713 @il gal MCF Bbi/Day
. 10 # RYP 400 EP i i
H./CO 1.68 | F°" 2vg082 7.51 2.46 1.32 | | casouNe |2.328 0.6495 3521 |
OPERATING DATA RECOVERED O1L 9.30|2.594 16,032 1.54210.430] A5 O 0,150 '0.0424 241
Pressure, psig Inlet Velocity, Fe/sec Cacalyse TOTAL 0l 20.37|5.683 3.894/1,086 FUEL OIF 0.136 0.0879. 205
_ : i 0273, 205| |
Temperature, °F Bed Depth, F Weighe, # o 1.66|0.463 0.211,0.059 | POLY TAR 19,088 0.0162 as
Recycle Ratio Bed Density, #/CF Volume, Cufc m;‘u‘[‘s""(':‘ . 22.03| 6.146 4.105]1.145| TOTAL
FRESH FEED CONVERSION — 7, TOTAL FEED CONVERSION -9, | SELECTIVITY NET WATER 25.,33]|7.067 3,041 W.§ CHEM
]
Contraction! €O H, H,+CO co H. CO+H, | Cy+/C + | GROSS WATER 26.99|7.530|8.3 | 3.252 TOTAL
H HYDROCARBON i
62.57 | 94.19 74.05 | 81.55 | 81,51 | 43.71 | 54.62 | 65.60 | mm— -+ 335,589,368 ! !
Form ML-11 1/NCM = 16,01 X6 /MCT #0488 MCFH H, 4 COLBBI/Day=5421 60X gal / MCF





