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To study the synthesis operation with Alan Wood
Catalyst in the Montebsllo Aeactor, revised. to
duplicate the verticol gas velocity gradient of the
Brownsville reactor design.

The reactor was changed in the following respects
from that used in Runs MS-AS: Approximately ten feet
was added to the length of the 12-inch diamster reactor
thus extending it eleven feet above the top of the
three stoam cooling tubes. This change made the
reactor 29 feet tall. Run L9 was made with Alan Wood
magnetite catalyst, 1.2 K20/100 Fe, at 650°F., 00
psig, and with a 1:1 recycle ratio using a fresh feed
rate of 15 MCFH. These are equivalent to Brownsville
design conditions. From li97 hours to 528 hours

(the snd of the run), the fresh feed rate was 11 MCFH.

1. The data for Run |9 show that the catalyst level
can be increased from the design level of about
10 feet to a moximum level of about 20 feet.

2. This increase in catelyst level resulted in an
increase in total ligquid yield, basis Brownsville
from 5000 Bbls./day to 600 Bbls,/day. This is
still substantially below the Brownsville design

[l )

value of 7855 Bbls./day.

9

3. Data from the Stanolind 8-inch reactor on Alan
Wood catalyst at one-half the bed depth and one-
half tne linear velocity agree very closely with
Montebsllo data on this same cstalyst,

L. Catslyst replacement rates in the range of 20 to
50 tons per day at Brownsville (300 to 120 Bbls./
ton) is not important economically,
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SYNTEESIS OPERATIONS ON ATAN WOOD
CATALYST UWDER BROWNSVILLE CONDITIONS
EONTEBELLO RUN L9

I. INTRODUCTION

At the end of Run u81 it was sapparent that Brownsville
design yields could not be obtained at licntebello under the
Brownsville design conditions. It was indicated, however, that
higher yields might be obtained if the catalyst level could be
raised above the top of the steam cooling tubes and extendsd into
the upper spherical head of the Brownsville reactor. In order to
test this possibility the Montebello reactor was rebuilt enploying
a vertical velocity gradient duplicating the Brownsville design.

This report is based on Run 1,9 which was made with this
revised reactor (No. L) over the period July 15 to August 17,1949,

IT. EQUIPMENT AND CATALYST

A. Reactor Changes |

In order to match the Brownsville velocity gradient,
the shell of the Montebello reactor was extendea 11 feet above
the top of the three steam cooling tubes. These tubes were
swaged into a 5-inch IPS header 2 feet long which was swaged in
turn into a single 2-inch tube which led through a packing gland
at the top of the reactor. This arrangement is shown in Figure 1,
following, and the velocity gradient is compared with the
Brownsville design in Figure 2, psce 3. The relation of ths

reactor to the cyclone system is shown in Figure 3, page L.

lpartial Report No, 33, Experiment No., TDC-802,
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B. Catalyst j

As in Runs 46 and }i8 the catalyst consisted of unground
Alan Wood magnetite concentrate impregnated with Baker c.p.
potassium carbonate. The carbonate was added in water solution
to a water slurry of catalyst and the mixture evaporated‘to dry=-
ness. 3Since used catalyst samples from Runs /16 and 1,8 showed that
about half the alkali had been lost (0.3 weight per cent K20 bagis
Fe vs. 0.6 added) and since %the used catalyst level was near the
minimuml, dosage was increased for Run U9 to givé 1.2 welight per
cent K20 basis Fe with the expectation that this would fall %o
about 0.6 per cent for operation. The chemical composition and

particle size of the raw catalyst were:

Chemical Analysis Sleve Analysis - Cumulative Wt. %
Weight Per Cent _Mesh Weight % Coarser Than
Fe 67.20 Lo 26.3 25.3
Sio2 5.21 100 Lb6.0 72.3
P 0.019 150 8.3 80.6
S Trace 200 7.3 87.9
HpoO 3.96 250 2.6 90.5
325 0.8 91.3
Through 325 8.7

C. Auxiliary Equipment

As in the past, feed gas was prepared from natural gas
and Linde oxygen in a generator of 1.9 cubic foot volume at a
pressure slightly above reactor pressure. The reactor stesm
system was operated at 800 psig and bed temperatures were control-
led by adjusting the temperature of the comoined feed to the
reactor. The reactor effluent stream passed through two 10-inch
cyclone separators in series énd a 210 sq. ft. shell-and-tube con-
denser to a product accumulator which operated at reactor pressure

and atmospheric temperature. 0il and water layers wsre withdrawn

lpartial Report No, MA, Experiment No. TDC-101.
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separately from this accumulator to running tanks operating at
atmospheric pressure and tempsraturs. Part of the gas from the
accumulator was compresssd and recycled, bthe bolance being vented
through a back-pressure regulator. The gae vented from the
running tanks was combined with the vent from the accumulator, the
combined stream being metered and anclyzed =2s wet gas.,

III. SUMMARY OF OPERATICH

A, Catalyst Reduction

The originel charge of catslyst was reduced in place by

)

o

]

P

circulating cylinder hydrogen at 200 psig =ond 700°%, ot a linear
velocity of one foot per second through the resoctor system until
water production had virtuslly ceased, ‘The weight of water re-
covered after 62 hours corresponded to 95 per cent reduction.
This was later confirmed by X-ray diffraction snalysis.

The progress of reduction is shown in the opposite
Figure u which indicstes that the rate of water production was
low at the beginning (presumably because of the low temperature)
and was also low at the end as the reaction approached completion,
During the central portion the rate of water production wsas

18.2 1bs. per hour. This indic: that the rate is controlled

Av]
C
[}
[©]

{

by hydrogen avsilability.
During the reduction the original chargze of 2558. 1lbs.
of oxide yielded 595 1bs. of water and 265 lbs. of fines wers

carried out of the reactor leaving 1750 1lbs. of reducad catalyst,
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The screen sanalyses of raw and reduced catalyst showed:

Screen Analyses of Raw
and Reduced Catalysts

Wt. Per Cent on Raw Reduced
10 mesh, 1S microns 26.3 16.3
100 " 150 48,0 ig.?
oo 73 8.6
250 62 " 2.b 1.0
325 " uh e 0,8 1.0
Through 325 " 8.7 0.8

If it is assumed that all of the fines were through
325 mesh, the reduced catalyst screen analysis can be corrected
for the loss and then shows:

Wt. Per Cent on

;0 mesh 1.7
00 .
6 55
A 1
520 5
325 " ‘ 0.9
Through 2325 " _ 10.7

Comparing this corrected analysis with the raw feed the indicated

changes in the various fractions are:

Raw Corrected gggggg
_Product

0-110 mesh 26.3 1.7 -11.6
1,0-100 mesh 16,0 53.9 + 7.9
100-150 mesh 8.3 11.2 + 2,9
150-200 mesh 7.3 7.7 + 0.l
200-250 mesh 2.0 0.9 - 1.7
250-325 mesh 0.8 0.9 + 0.1
below 325 mesh 8.7 10.7 + 2.0

This shows thst the principal changecs on reduction were the
fracture of about half the 0-i10 mesh particles into the [0-150
mesh range and the elutriation of most of the particles below 325

mesh in size., This effect is illustrated by bthe opposite Figure 5

1

[

where the logarithm of particle size has been plotted against a
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normal probability function. The raw catalyst shows a curved
distribution on this plot, whereas the reduced catalyst shows a

linear relationship. This linear form was retained throughout the

run and is characteristic of all operations on the Montebello unit.

It is believed to be inherent to an elutriating system.

This inability of a bed of coarsely ground catalyst to
retain very fine particles is believed to explain the absence of
"bug-dus ting" on the Montebello unit. During Run 49, for exampie,
the catalyst removed at the end of the run did not differ greatly

from the freshly reduced catalyst as shown by the following tables
Weight Per Cent

Screen Analysis Initial 500 Hours

On L0 mes 16.3 1.1
100 . 59.9 66.6
150 " 12.% 10.9
200 8. 1.8
250 " 1.0 1.y
325 " 1.0 1.0

Thru 325 " 0.8 1.2

Bulk Density - Lbs./Cu. Ft,

In Reactor 15l 121

Lab. Aerated Density 159 122

Over this period there was no material decline in heat transfer
coefficient, indicating that the excellent scouring action of the
freshly reduced catalyst was retained throughout the run.

A typical particle size distribution for the Stanolind
operations at Tulsa is also shown in Figure 5. This unit has
commonly experienced difficulty with "defluidization", presumably
as a result of the finer catalyst grind which is used. This finer
catalyst has a much less effective scrubbing action and is much
more susceptable to wetting than the coarser catalyst used at
Montebello and it is therefore not surprising that the unit should

show greater difficulty in operation.



B. Start-Up Prosnedure

The synthesis unit was put on-stream in the same way
as in Runs 46 =2nd [}8., After reduction was finished, wat:a:r was
Ted to the boiler system and the circulation of hot hydrogen
continﬁed until a water level was estsblished and pressure built
up to 500 psig. This gave‘a catalyst temperature of LL70°F., Fresh
feed was then introduced and preheat reduced to hold the bed in
the raonge of 650°F. The above procedure requires less than two

hours.

C. Synthesis Operation

The system was lined out at 420 psig inlet pressure,
650°F. bed temperature, 15 thousand standard cubic feet per hour
of fresh feed, and a recycle ratio of 1/1. This gave an inlet
velocity of 1 foot per second. Thsse conditions were maintained
for 3L0 hours with a catalyst addition rate of 50 lbs. per day.

The recycle rate was then increased to give a recycle
ratio of 1.5/1 and the run continued for an additional 156 hours,
Other conditions remained unchanged.

At the end of this time, the fresh fsed rate was re-
duced to 10 thousand stendard cubic feet per hour and the recycle
ratio returned to 1/1 for an additional 30 hours. The data
obtained in this last short psriod are not reliable due to low
weight recovery (71 per cent) caused by a leak in the product
condenser,

This leak apparcntly started at about 4H0 hours when

weight recovery fell from 95 to 85 per cent. Inspection of the
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TABLE I
SUMMARY OF DATA - RUN L9

oo psig, 650°F., Alan Wood - 1.2% K20 basis Fe

(1) Includes Chemicals Trom Water

[ Test | Hours | Average Rates Inlet | Bed [Space [Conversion|Selectivity] Yield of [Chemicals
j Peri om Cat.Age FH | Vel. Depth| Vel. % of C3+ 2 C3+ from water
- Stresm| Hours|Feed|Recycls| ft/sec. | Ft. |v/nr/v| H2+CO Fed Cie #MCF(1) | # /McF
i oA 16 16 | 1.8] 1Uy.2 0.96 { 20 | 1000 86.2 81.8 9.46 0.73
B 3y | 15.0f 15.5 1.01 | 20.8| 1055 83. 7 .3 9.57 0.83
c 15.3 15.6' 1.02 | 19.51 1140 80.4 82.6 8.36 0.72
D 15.5| 15.0 1.02 | 20.3| 1120 81.1 83.1 8.88 0.6l
B 15.2] 15.3 1.0l | 20.J] 1088 8.1 81.5 8.3l 0.9
F 15.5) 150 1.08 | 22.7] 997 78.5 83.4 8.52 0.91
e] 15.6] 15. 1.09 | 22.8] 995 79.0 83.7 8.52 0.8
H 15.7] 15 ﬁl 1.10 | 21.1] 1094 79.2 82.8 8.22 0.8
I 15.8/ 15.7 1 1.07 | 20.5! 1122 77.I 81.1 8.33 0.83
K 15,1 1.8 ©0.97 § 21.3! 1037 77.8 80.2 | 8.06 0.83
L 15.3] 15.7 1.01 21.6{ 1033 77.9 81.8 | 8.63 0.89
M 15,1 15.5 0.99 | 20.3| 108% 77 82.1 .8.?0 0.86
K 15, 15.7 | 1.0l | 20,1 1127 78. 82.7 8.7 0.89
0 15, 15.7 1.0& 20.7! 1083 7745 82.0 8.17 0.87
P 15.2] 15.84 1.01 | 19,1 1163 76.5 81.9 8.13 0.89
%ﬁ;% 1502 15.5 ] 1.037 | 21.02{ 107h 78.01 82.26 | 8.369 0.871
Q 34 15.6| 23.2 1.2 | 19.8] 1142 77.1 82.1 8.4y 0.90
R 389 15.8] 24.5 1.39 | 18.5] 12l 76.3 83.6 8.27 0.96
s i 15.8{ 23.3 ,36 18.4] 125 76.7 83.1 8.32 0.88
o 1437 304 115.5] 23.1 . ﬁg 18.7] 1203 76 5 82.4 8.43 0.91
U 61 312 116.2] 23.6 1 18.8] 1252 76.5 82.4 7.96 0.95
v L3 305 116.1] 23. 19.8] 1185 75.6 83.3 8.09 0.92
W %97 312 |16.1] 23.04 ,39 1G.2] 1219 76.1 82.6 8.02 0.94
uiggz 298 15870 2351 | 1.36L | 1.03] 1214 76140 82.79 | 8.208 0.921
X 521 316 |10.6] 11.21 0.79 | 17.2| 89 83.0 85,1 9.80 1.26
Y 528 301 {10.7] 10.6 0.77 | 18.2} 85 83.2 85.1 9.57 1.32
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tube bundle showed that the leak wns causcd by the penetration of
2 pilt from the water side of one of the tubes at the hot ond of
the condenser, This tube bundle had besn ir ssrvics from the time
the Montebello unit was first started - 2bout 3 years total
service. The bundle was carbon stecl snd there was no measurable
corrosion Irom the vapor side., The pitting on the cooling water
side was confined to a few tubes at the hot end with a single

case where the pit penetrated through the tube wall,

IV, RESULTS AWD DISCUSSION

.

A, Changes in Yield with Time

Yields and opsrating conditions are summarized in the

opposite Table I. It is evidont that ths yield declined very

&

rapidly from the first two test periods reaching o substantially
steady condition after about 100 hours on stream. From this point
onward there was undoubtedly some furthsr decline in yield but
over the interval 10l to 257 hours avarege catalyst age where the
conditions were held constant, the effect is too small to be

1

measured by the present data. The value of catalvst age ucsed here
3 p v g

N

is calculated from the catalyst 2ddition and the loss rates on the
assumption that the age of the catalyst lost at any time is the
average age of all the catalyst in the reactor.

This very sharp initial decline followed by a long

pericd of relatively constant yield coincides with 2 very rapid

nit

e
e
o)

al change in catalyst composition and is also followed by

%

2 long period of relatively constant composition.






PR

S SEEAE AN SRR A NN S S RSN AREE SN

L i IEas ww B 1
%
. [ m( ]
-2
L1 w
2 :
& : =
b - o]
] i Ex
© i @ o
8 ! g3
+ QO i
ey : RN~ IS
% [ _u ]
ot 8% | & 4
P e : I l:
i S~ 1 2
1 qw s Q -W.a R , 2 -
) 1} - <2 © - } INV =l
4 B 8% L
H Lo i mw .
,mW w 1
< o mv, .
+ g
™ o
) hm ]
b -
© ]
w fund
[}
- gy
5

x

13-
(M
T

T

1T
T
g

JON/#—PPRIX

uoqaen ON I M

T

o

10 !

RN SRERE AR AL EN A NN NN RN

[}

10

[al

400

350

300

250

200

150

100

50



Exp. TDC-802-37-P 15

These changes are shown in the opposite Figure 6 where
yield and the carbon content of the catalyst have been plotted
against age. The catalyst test data are detailed in Table 11,
following. It should not be inferred from the plot in Figure 6
that the change in yield is necessarily a result of the change in
carbon content since several other catelyst properties show
similar changes during this period.

The point of importance is that the catalyst required
about 100 hours to adjust itself to the operating conditions used
in this run. During this period yields declined rapidly and then

m

reached a substantially steady state., This means that yleld data
obtained during the conditioning pericd, the first 100 hours in
this run, are not representative of stable operation and should
thersfore be disregarded.

It also means that the rate of catalyst addition used
in this run was unnecessarily high and that the rate of addition
could have been materially reduced without serious loss in yield.
This is confirmed by the Stanolind data obtained on Alan Wood
catalyst in their 8-inch reactor, Run D-201-29, which are given
in Table III, page 17. These data show the same very rapid
initial decline followed by a nearly constant operation over a
very long period. Since little catalyst was added during this
run, the time on stream is nearly identical with the catalyst age,
reaching a value of 695 hours at thevend of the run.

Some idea of the economics of cstalyst addition rate can
be obtained from the Stanolind decline rate. If it 1is assumed

that the v./hr./v. at Brownsville is 1000, the catalyst density
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CATALYST'ng?LgA%£ - RUN 49
Test Average Wt. % wt.% NH3  Particle Di.ff}é;zizon - %
Period Age-Hrs. Carbon _Fe Value Density IFe20Cq Fe30], e
A 16 0.22 88,9 0.h L7 -- -~ 100
B s 2l 688 2.2 Ly o 55 s
c 59 2. L3
D 79 5.0 66.1 7 .3 30 65 5
E. 104 77 21 Ll
F 120 | 12 L3
G 135 7.2 67.8 8 Loy Lo 55 5
H 151 16 I3
I 17 9-5/6.6 66.6 9 L.1 110 55 5
J 180 5.6 10 --
K 186 8.9 12 b3
L 202 6.3 26 L3
M 217 15 L.2
N 231 18 o3
0 2L, 19 L.
P 257 9.9 1l L.3
Q 27l | 12 3.8
R 285 10 i3
S 295 22 L.o
T 304 7.7 2l L.o
U 312 6.5 17 .2
v 305 8.9 n L.2
W 312 7.0 | 21 .2
X. 316 9.8 15 3.8
Y 30} 25 Lo



TABLE III
SUMMARY OF DATA - STANOLIND RUN D-201-29

400 psig, 6500F., Alan Wood

Rates Inlet .| Bed |Space | Conversion|Selectjvity| Yield of [Chemlcals |

Period|Av. Cat. Age  |Foot [RocyeTel rtvsse.| ph |v/heselnoice rea | ers  |g/an() [FTommaten
1 21 3.62( 3.75 0.L7 12.5( 851 90.0 80.1 9.95 1.00
2 W7 3.60| 3.68| o.u6 | 12.3] 866 86.6 88.0 9.63 1.08
3 119 3.62| 3.64 0.L6 11.8( 922 87.9 72.7 8.71 1.03
Iy 191 3.63| 3.58 0.46 11.8| 926 82.1L 79.1 8.5l 1.18
5 263 3.65| 3.66 0.L8 11.0| 1003 79.7 78.3 8.49 1.18
6 349 3.54] 3.61 0.55 11.8 ‘90u 80.1 781 8.5 1.24
7 456 3.60| 3.64 0.51 | 11.8] 906 80.l 78.L 8.48 1.15
8 1481 3.62| 3.60 0.45 11.5 946 79.0 78.5 8.31 1.12
9 652 3.59| 3.60| oJi6| 11.3| 966 | 77.3 78.1 7.91 1.18
10 695 3.61| 3.64 0.L47 11.8 9223 81.8 76.0L 8.02 1.15

d-.€-208-0a1 °dx3m

A
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TABLE IV
ECONOMICS OF CATALYST REPLACEMENT RATE

Data from Stanolind Run D-201-29

Average of Periods 5 and 6 - 306 Hours Average Age

Gasoline l4,22l, Bbl/Day $5.0L/Bbl
Gas 01l L91 3.25
Waxy Bottoms 347 1.30
Polymer Tar 112 1.30

Hydrocarbons 35,1704

Chemicals from

Gas 100 $10,00
01l 113
Water 80

1,01

Total Products g,l?@

Average of Periods 9 end 10 - 673 Hours Average Age

Gasoline 1,085 Bbl/Day $5.0L,/Bb1
Gas 0il L30 3.285
Waxy Bottoms 303 1.30
Polymer Tar 102 1,30

Hydrocarbons E,eao

Chemiegls from

Gas 91
041 160
Water 786
1§ng $10,00

Total Preducts 5,957

$21,289
1,596

51
146
$23,L82

320,588
1,398
394

poenddd
@225;13

432,853
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is 125 1bs. per cubic foot and the fresh feed rate is 9&88 MCFH
of Hp + CO; catalyst inventory will be 600 tons. Conparing the
average results of Periods 5 and 6 (corresponding to a catalyst
age of 306 hours) with the aversge of Periods 9 and 10 (oorres-
ponding to a catalyst age of 673 hours) catzlyst addition rates
will be 47 and 21 tons par day respectively.

The ecquivalent Brownsville production rates for these
periods have been calculated by the method described in the
Appendix, and are listed in the oppogite Table IV together with
the values of the various products. The price used for the

chemicals fraction is higher than the minimum guerantee carried

in the Brownsville contracts but 1s lower than the expected return

and is believed to represent a reasonsble value.

This tabulation shows that an increase in catalyst
addition rate from 21 to L7 tons per day will incresse the value
of the products at Brownsville by $759. This makes the value
of the additional 26 tons of catalyst to Brownsville, $29 per ton
or substantially equivalent to the cost of the catalyst.

A firm conclusion as to the economics of catalyst re-
placement rate should not be reached on the basis of the present
very limited data, but it is clear that replacement rate is not
a matter of great importance over the range of 300 to 700 hours
age under the Brownsville conditions,

B. Effect of Space Velocity

Since the cost of a synthesis reactor is determined

by 1ts volume and is independent of the density of the catalyst
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used,; througiput is properly expressed in terms of the volume
of feed per unit of time per unit of catalyst volume or cubic

feet of fresh feed rer li~ur per cubic foot of catalyst. Thils is
inconvenient because the volums of catalwast in an operating
reactor is considersbly more difficull to measure than the welghite
Tnere is also eviderce from nyritss runs at llontebello
that conversion 1s asctually a function of catalyst volure and in-

dependsnt of cntalyst welght. Run 227, for example, sticwed the

following results:

Test Hours Cﬁtﬂstt B@d Conver- Yield of
Period  on T 1S3 __ .sion Ca+
T Stream #/CF 5 4 /ECE

A T2 o13) 52 .0
B L8 81y 61 762
C 72 90 67 7.5
D 96 3 86 5.9
T 120 29 87 9.1
I 1y 356 2 \ 92 7.9
G 168 2y 19 160 89 10.4
H 192 10 38 570 89 8.5
I 216 8 59 ly70 87 9.0
J 2L0 14 ki 1170 92 8.8

Conditions were unstable duri ng this run and the results
2re therefore somewnhat erratic but it is evident from this tabu-
lation that the disintegration of this catbs :lvst, which took place
at sbout 75 hours, resulted in a three-fold chsnge in v/ar/v,
very little change in v/hr/w, and a substantial increase in both
conversion aend yield. This incresse in vield can be considered

1

ty of the

N
D

e

v

o

to rssult either from 2 change in the specific acti
catalyst or from the change in volume. Since the current data on
the Alon Wood catslysts, obtezined under stoble conditions, show

changes Inyleld with space veloecity which are comparable to those

lpartinl Report No. 13, Experiment No, TDC-802.
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Run Number L6-1
Hours on Stream 108
20l

Avge. Cat. Age
Hours = 168

Space Vel, ,
v/hr/v. 2825

TABLE V

YIELD BASIS BROWNSVILLE, BBL/DAY

Gasoline 2863
Gas 0il 363
Fuel 01l 53l
Chemiceals
from Water L67
Total 227
Conversion

of Hp#CO fa§ 58.L

Seleetivity, %
C3» § Cis 80,1

Gy #,/MCF
%f H24C0 fed 5,96

YIEID vs. SPACE VELOCITY
hé-2  L46-3  L5-1  L9-2  L9-1  29-3/6
204 369 96 I 10k 119
369 537 299 97 341 349
183 162 140 298 198 231
231, 2178 1646 1215 1072 939
3362 3562 38LL  Ls3h  L7er  Lges(l)
LL9 Lsl L3 628 629 L9é
L67 LL6 L62 L9s LL8 L8o
527 5l1 1,88 620 588 776
LBOS 5003 5237 6277 6386 6320
6L..é 67.5 71l.4  76.4 78,0 85,1
82,3 81.9 77.5 82.8 B82.3 T7.1
6.,L6 6,6L 7.07 8.21 8,37 8.57

(1)/fneludes 214 Bbls, Water Soluble Chemicals
Serubbed from Gas and 0il
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observed in Run 22, there is a strong presumption that the dis-
integration of the cataelyst was unimportant and that the sssential
change was the increase iIn catalyst volume.

The present data on the relation of yield to space
velocity are given in the opposite Table V.. Run U5 wes made on
rownsville design condi-

Alan Wcod cetalyst under the original

E
650 ., 2l WCFE/sq. ft.,

5
foN
o
O
o)
[oN
s
0]
*U
H..
O
L'}

8 to 10 fect. Run 49 was made under ths some conditions

o
©
el
ct

that the bed depth was increased to 20 fect. The Stanolind
Run 201-29 was made under conditions similor to those used in
fontebello Run ;9 except that both bed depth and feed rate were
one half those of Run 119. Run &5 was the first run made with the
12-inch reactor at Montebello and was male on a mill scale
catalyst,

These yiell data are plotted against space velocity
in Figure 7, following, which shows a linear relationship for
the Alan Wool data. The Stanolind point falls slightly below the
Mentebello line but is considered an excellent check in view of
the lerge iifferences in bed depth, linesr vslocity, and the
particle size of the catelyst, This implies that these cre factors
of small importance over the range coversd,

A compariscn of periods 19-1 and [9-2 which were made

[

with recycle ratios of 1/1 and 1,5/1 shows no effect except for
a slight increase in v/hr./% at the higher recycle ratic =snd a
corresponding decrease in yield. This increase in v/ar./v re-

sulted from the increase in inlst velocity from 1.01 to 1.37

]

t./second which increased ca wrryover and reiuced the bel depth
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TABLE YI
COMPARISON CF YTIEID DATA

Alan Wocd Cabtalyst

Montebello Stanolind Brownsville
Run 119 D-201-29 Design
Production, Bbls/Day
Gasoline I, 562 11,358 6,079
Gas 0il 629 1196 9l.7
Fuel 01il L8 1480 198
Total 5,639 5,330 75223
Chemicals from:
Gas 863 11l -
0il 732 96 -
Water __ 588 776 _ 631
Total 6,386 5,320 7,855
Prices, &/Bbl,
Gasoline 5.0l 5,0l 5.0l
Gas 0il 3.25 2.25 3.25
Chemicals 10.00 10,00 3.70
Value - $/Day $33,089 #3L,060 $36,308

#Estimated Basis Stanolind Data
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from 21 to 19 feet. It 1is possible that the effect of recycle
ratio is offset in these data by the greater age of the catalyst
(298 vs. 192 hours), and that the two effects are of comparable
magnitude.

The yileld shown for Run L5 falls somewhat below the
line in Figure 7 indicating that the rinkelstein Mill Scale is
slightly inferior to the Alan Wood catilyst.

C. Compsrison with Brownsville Design

The yield data obtegined in Run 19 and in the Stanolind
Run D-201-2G are compared with the Brownsville design values in
the opposite Table VI, wnich shows tinat both pilot plant results
are nearly 20 per cent below the design value. Product distrib-
ution is about the same in =211 csases.

This dificiency is not as scrious economically as it
might appear from the yileld data. Since Brownsville has been
set up to scrub both gas and oil products to recover water
soluble chemicals, the rate of chemicals production is indicated
to be considerably higher than design in spite of the lower total
liquid production. The‘chemicals fraction, furthermore, was
priced at 1.1 cents per pound in the original economics, whereas
it is now e¢vident that the value is actually at least 3 cents per
pound. When these differences are considered, it is ssen tha
the actual return to Brownsville is over 90 per cent of the
smount originully used.

It might appear from Figure 7, page 23, that the
maximum possible yield from the Brownsville feed would be about

7700 Bbls./day since the linear space velocity-yield relation




Exp. TDC-802-37-P 26



TABLE VII

YIELDS FROM PYRITES AND STANOLIND MILL SCALE

Montebello

RUN NUMBER Run 22-G
Hours on Stream 14,-168
Space Velocity, v/hr/v 460
Catalyst Pyrites

YIELDS BASIS BROWNSVILLE = BBL/DAY

Gasoline 5,571
Gas 0il 862
Puel 011 93k
Chemicals | 1,420

Total 8,78

Stanolind

Run 201-2-9

8

215-239
1790

Ce FPo &I
Mill Soale

6,522

1,09k
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extrapolates to this value at zero space velocity, It is

possible that this is actually true for the Alan Wood catalyst

but it is certainly not true in general for the synthesis reaction
since the data in Table VII, opposite, from both Montsbsllo and
Stanolind on other catalysts show that much higher yields can
actually be obtained. As stated 2bovz *the lontsbello Run 22
operation was very erratic and the results are not considered ale
together relisble, This is not true, nowever, of the original
Stanolind C F & I Mill Scale data from Buns D-201-2 through
D-201-8 which are generally similar to the results shown for
D-201-2. Unfortunately, the Colorado Fuel and Iron Company's mill
where this scale was produced has been extensively altered and
this mill scale is no longer available, Samples of mill scale
from other sources, such as the Finkelstein mill sczle used at
Montebello, have been poorer than the original Stanolind catalyst
and it is indicated that a further, more extensive search should
be made for more active catalysts.

V. CONCLUSIONS

1. The data for Run L9 show that the catalyst lovel
cen be increased from the design level of about 10 feet to =
maximum level of sbout 20 feect.,

2. This increase in catalyst level resulted in an
increase in total liquid yield, basis Brownsville, from 5000
Bbls./day to 6/;00 Bbls./day. This is still substantinlly below

the Brownsville design value of 7855 Bbls./day.
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3. Data from the Stanolind 8-inch reactor on Alan Wood
catalyst at one-half the bed depth =snd oné~ha1f the linear velo-
city agree very closely with Montebcllo data on this same catalyst.

. Catalyst replacement rates in the range of 20 to
50 tons per day at Brownsville (300 to 120 Bbls./ton) is not
important economically.

VI. RECOMMENDATIONS

1. Additional work should be done at a lower feed rate
with Alan Wood catelyst, corresponding to the provision of
additional reactor capacity at Brownsville.

2. An active search should be made for catalysts of

higher activity.
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the measured gravities and entered under gal./hr. The chemicals
content of ths water as measured by salting out with K2C03 1s
taken to represent a liquid volume fraction and entered as
gal./hr. of water soluble chemicals. The net water figure 1is
obtained as the difference between gross water and chemicals and
is multiplied by the density of pure water to obtain the lbs. /hr.
of net water. The difference in 1lbs./ar. of gross and net water
divided by the chemicals yield calculated above in gal,/hr. gives
a figure of about 8 1bs./gal.

Each #/hr. item in the Net Change column is then
divided by the Hz2 + CO fresh feed rate and the result entered
under #/MCF. Each item above C3H6 is divided by density and then
by the Hz + CO fresh feed rate and the result entered under
gal./MCF.,

Yields are similarly calculated on sn arbitrary Polymer
Basis where it is assumed that 90 per cent of the C3HH6 and 95
per cent of the ClH8 will be recovercd as polymers of the densities
indicated. Yields on this basis have been largely superseded by
yields calculated more exactly on a Brownsville basis as dis-

cussed in Section C of the Appendix.
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YIELD CALCULATIONS woums 0=18
FRESH FEED WET GAS Recvre| OMEINED gpmuent| NET CHANGE YIELD BASIS H,+CO FED 3 5
% | mme |t % | A WLBlme | e | omhe | b | whr | D e TR e G e
oo | 37,008 | 14,806 | 408,31 10,723 | 1,214 | 34,00 | 4,020 8,596 | 5,234 ’ﬂg,m . of
Hs. |se.900| 23,065 | 46.80]s5.271 | 3,902 | 23.38¢ [36.249 117,166 [-19,083 | 38.47
0 | 2.888| 1,116 | 49,150,407 | 3.452 N151.92 [11.432 Ne.548 e.884 | 2.336 002,80 |7.e20 0.68¢
| 11,230 4,285 |0.474 13,28 13,668 |1.969 |2.042 0,197
| 0,2010,287 | 1,155 | 18,50 | 3,819 | 3,837 |4.972 | 1.136 18,21 [1.270 0.106
2,683 | 0,286 | 8,02 | 0,948 | 0,946 | 1,232 | 0,286 | 8,020,563
2,203 [0,02¢ | 3,73 |0.410 [0.420 | n.83¢ | o0.124 | 3.73j0.262
29,96 12,104
2,880 | 0,326 | 13,72 | 1,080 | 1,080 |1.406 | 0,326 | 13,72 0,964 | 432 3,176 0 12,35 0 628 11,976 0,189 | 96,
0,113 | 0,013 | 0,67 | 0,042 |0,042 | 0,055 | 0,015 | 0.570,040 | *% [0,134 l0,009
G 1,467 | 0,166 | 0,51 | 0,560 | 0,560 | 0,716 | 0,168 | 9,510,654 | 5% | 3,862 /0,131 | 8.84/0.621 | #1480 l0.102 | 74,
Galls 0.500 | 0,057 | 3,51 | 0,187 | 0,187 |0.244 | 0,087 | 3,510,232 | %% | 0,681 0,048 | 3,31 0,232 | *® 10,048
Gille 0.440 | 0,050 | 3.51 | 0,165 | 0,165 | 0,216 | 0,080 | 3,510,247 | 545 [0.844 0,045 | 3,510,247 | %% 04644 10,045 | 8145 |
] 0,300 | 0,011 | 0,79 | 0,087 | 0,057 |o0.048 | 0.011| 0.79)0.085 | *% | 0,150 0,011 ] 0,780,085 | *% b.iso jo.oun] |
e 04125 10,034 | 1.18 |0.046 | 0.046 !0.060 | 0.014| 1,180,003 %% |0.21300,016 | 1.18 0.085 S84 0,215 l0.028
o 32,39 [2,275 6,860 0,462 | 29.98 12,305 | I5,11¢ los
TOTAL 39,106 11,321 [269,87 [57.485
He+CO s7.571 | " Roen 5.196 17,204 54,775 22,400 |-32,37!
| fweo 1,59 | 702207 3,28 ‘ 3,28 | 1.4 4
“g%%ubéa;s{% Tg”l;t[g S — [ v ot~ | 0,655 | 91,86 [6.451 | 7 6.451 | 14,08110.987
Previous Total HIFT RATIO | 10 0L N24.24 8,725 : 6.558 19,165 |1.346
Carrent Period 006 2 ::':‘::m‘:‘f‘:{;:‘ 10,43 : 0.732 1.277 (0,090
New Total (H20)(CO) PRODUCTS €+ 34,67 | 19289 | fz_o.“z 1436 | |
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 7,845 141,33 |0
Contract | co | H | H.+CO| cO | Hy 1 CO+H, | Co+/G+ | Gross waren 51,768
HYDROCARBON
71.05 |91.635 | e2.74 | 86,17 | 71,75 | 52.84 | 59.11 | 81.80 | Wt E;;
9/M3 = 1691 X #/MCF
141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. . OIL WATER INVENTORY DATA 1750 P! PARTICLE SIZE
Oxygen 418 Fresh Feed 14821 °APL 48,7 10.2 Tn Reactor at Start of Period 2552' Screen Analysis Sedimentation
Natural Gas 405 Recycle 1az0s | Neut: Noo 2.8 40.5 | Fresh Catalyst Added o |Mesh| Microng % | Mieons | %
Generator Outlet 399 Combined Feed 29029 Sap. No. 49.4 48.3 Total On 40{ 419+ 165 80+
Reactor Inlet 385 ‘Wet Gas—Measured 3985 Hydrox. No. Catalyst Recovered 258 100 160 59,9 4080
Condenser Inlet Adjusted | 449 |Bromine No. a1.6 In Reactor at Bnd of Period | pnoy 160 105 |y 4 -10
Product Accumulator 360 Loss. 306 Pour °F. 200 ® 8.6 10-20
Chemicals, % by KCOs 7.0 REACTOR d-p, Inches H20 250 | 62 1.0 0—20
No. Height 325 |4 1.0
TEMPERATURES—°F. Recycle/ Fresh Feed 0.950 3 120432 6 |5 0.8
Oxygen 351 Inlet Velocity—ft./see. | 9,958 2 43.2.74.4 | 80 | CATALYST |
Natural Gas 629 Fresh Feed Rate—SC.FH. HEMPEL, DIST. % .API 3 74 ,4-105,6 85 Bulk Density, Lbs./Cu.Ft.
Generator 2156 per Cu.Ft. Dense Bed 205 °F. R 4 off scale Aerated 159
Quench Accumulator per Lb. Catalyst 400 69.5 | 55,6 Settled 161
Reactor Inlet 256 400-550 20.0. 36.0 ‘Campacted 180
Condenser Inlet 550+ 10.7 Particle Density, gm,/ce. 4.7
Product Accumulator 63 Heat Transfer Calculations CALCULATED FROM dp Ha Value, ml/gm. 0.41
-
Catalyst No. Height § Stesm Rate = 35 _'y/h.l‘ A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 154 N2 Surface, m® /gm. 1.1
! 12,0 | 652 |8 810 psis & 510°F Naphtha °F. Inventory, Lbs.
2 o2 | s S 110 prosp| me 108 Bed Depth, Ft. CHEMICAL ANALYSIS
3 74.4 | 689 __ Water in @ 167°F w 135 BTU/A 1% 138 Fe 88.9
4 105.6 [Heat Transferred/iv.|steam 50% 232 * At 66% Pe ¢ 0.22
5 136.8 | e8s = 1061 BrU| %% 3855 °
6 168.0 (1061) (354.1) 2 375|700 B P 408 " 0.07
199.2 | 680 ar =2 671-519 =162°P 98,0 K20, W 7% basis Fe
8 230.4 Tube Ares = 30,0|rt? X-Ray Analysis—
9 261,6 £ = FepTtsr— =|7s.2 Fexen
10 202.8 Fes0e i
12 32,0 | 639 Fe 200
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR IAVERAGE | M/HR c H o Mol % | M/Hr c H o umi:; At Wt Balance
FRESH FEED %o | 0,56 | 0:078 20,716 |YET A 250,64 269,87
| Soo |36.07 | 57,22 37,095 | 14,508 | 14.506 14,504 a0 o 91.85 91.85
Hoo |se 58.74 58.980 | 23.065 46.130 ﬁ Yo ATER 151,76 151,78
Dso | 2,75 | 2.96 2.855 | 1.1164 1.116 2.23d “oho | 2,30 | 0.319 | 0.310 0.638 |TOTAL 494,25 513,48
Now | 2,00 | 1,00 1.025 | 0,401 Mo | 320 | 0use b 513,48
G | 0,08 | o0.06 0.045 | 0.018| 0,018 | 0.072 i | e1.26 |11.266 |11.266 |45.084 WEIGHT BALANCE| 96,25 i
M. | 13.1302] Gi¥h | s.5 | 1.224 | 2.448 | 7.384
A 9.952 | 4,96 0% | 3,50 | 0.485 | 1.455 | 3.880 hihediiniiies 1.0767235
39,108 | 15,640 | 56,134 | 21,704 S8 | o0.08 | 0.005 | 0.035 | 0:086 INDICATED LOSS—SCFH 306
BALANCE 99,62 98,80 101,64 TOTA 15,609 |56.814 |21.354
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
0o 12,16 | 9,46 21,88 10,728 VR | PRESSUR§ TEMP. | SCEH| MW. | M/MR | HOUR GAGE | GAL | °F | PACTOR | GAL AT w/oh 3 BN
Y. |3s.02 [s2,06 (37,36 (35,170 |pece een 384.8 | 73.6 Ol lgr2 1/4 224.92 |61 [0.9095 |e2e.81 | 4.7 |1469.6 lo1.88
%, |31,01 |28.20 |32,10 ;.nv 79.31 | 6,38 | 19.99 |0.9868 [14821 11,4849 |39.106 6.537 1408
Moo 488 [0 162 | 63
10.187 [158.44 | 5.66 | 4,04 [0.9981 | 3985 |1.102 |10.514
2,523 | v 352.6 | 124
Gl 1,008 | 79,31 | 8.48 | 10.17 [0.9438 13407 [1.102 35,373
G | 2.6 | 263 | 3,80 | 2.880 |0
G | o 0.5 | 5.02 | 8.0 |10.17 0,936 | 801 1,108 | 2.212 |WATEI
Gl | 100 | 148 [ 1,49 | 1487 NATURALGAS 405.3 | 206 14208 |57.488 ] 202,57 |78 10,9979 |201.96 | 10,8 [2488.8 151,76 |
0,40 | 0,08 | 0,42 | 0,800 | 28,43 8,39 | 20.49 0,86836 | 5266 11,217 [13.867 . 8.317 18,248
0,62 | 0,60 | 0.10 | 0td0 | are | er
04,07 | 0,18 | 0,08 | 0.100 | 27,07 6,97 | 20,79 |0,9953 | 3896 0,280
033 | 0.1 | 015 | stEAM 80 u cor fox} by
M tﬁmj_u | 5,25 lo.3139 ILLTRY)
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YIELD CALCULATIONS woums 1634
WET GAS nacrau{coyamer] NET CHANGE YIELD BASIS Hi+CO FED
#he % PR e | whe | b | mbe | /e [WHCF] Wl saVie Jpscn B s,
411,89 | 11,0856 | 1,310 | 56,60 | 4.623 | 19,206 | 6,833 20 Dl of
47,37 | 41.520 | 4,907 9.89 6,940 40,439 21,847 18,502 | 57.48 _%&_
44,27 | 27,645 | 3,267 0143.76 [(11.279 | 12,865 14,546 | 2.26) | 99,516 408 o.661] |
10,37 | 2,466 | 0,200 | 8,12 |1.002 | 1,372 1,202 400 Q.161
0,43 | 7,750 | 0,916 | 14,69 | 3,162 | 3,189 4,078 | 0,889 | 14.86 | 0,985 0,109
2,530 | 0,299 | 8,30 |1,052 | 1.032 |1.331 | 0.209 | 8,39 74.0
0,890 [ 0,305 | 3,16 | 0,363 | 0,365 |0.468 | 0,206 3.26 o.slﬁ
2,565 | 0,303 | 12,75 | 1.047 | 1.047 |1.350 | 0.303 {12,750, 432 | 2,951 0.204] 11.480.703 | 8% | 1,837 p.127
2 i
1.745 | 0,206 | 11,66 |0.m2 | 0.2 0.928 -| 0.206 |11.56| 0.708 3% | 2,312 0.160 10.980.788 | ®'°| 1.800 0,104 | 73
0,645 | 0,076 | 4,42 |0.265 | 0,263 | 0,339 | 0,076 | 4,420,308 % | 0,908 0 4,420,306 | % | 0,909 0,063
Sills 0,790 | 0,085 | 6,52 | 0,322 | 0,522 | 0.415 | 0,003 | 6.52] 0,450 %% | 1,106 0, 450 | 54| 1,196 lo.082 | 81.09
bEir 0,186 {0,022 | 1,59 0,075 | 0,075 0,097 | 0,022 | 1.690.120 %5 | 0.303 0,021 1.580.110 | % 0.303 |
Gl 0,195 0,025 | 1.94 [0.080 | 0.080{0.105 | 0.023| 1.94]0.354/ ®% | 0,360 0.024] 1.940.134 | **| 0,350 0.024
GG 368,78} 2.6 8.021 0,554/ 64395 442
TOTAL 39,608 | 314,33 1.819 263,590 140.800 | 80.408
B0 Pl 6,217 21,463 | 50,667 27.680 | 31,987
/00 | 1.60 | 6voss 5.75 230 575 | 1.3
e T P B e praman
Previous Total ' ' " SHIFT RATIO | ™M Ot 126,60 | 8.744 21.500 1.484 124 19.874 1,875 | |
Current Period (Hz) (CO2) 6.5 :%-Efﬂ:i‘ 12,029 O, 1 1.4 0.10: 12,020,830 1.469 0,101
New Total . (H:0)(C0) obucts ¢+ 138,62 | 9,57 22,961 136,779,446 21,543 |1.474
FRESH FEED CONVERSION — % TOT.‘AL FE;S'D CONVERSION =%, | SELECTIVITY | NET WATEL 8.377 1150.92 110.4 328 18,123 1.2!
Contraction| €O | H H,+CO co Ha | CO+H, | Ca+/G+ | 61055 WATRR 62,94 |11.2! 19,591 1.
61 | 84.31 i 64,43 (11036
9/M3 = 1691 X #/MCF.
ce/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 15012 °APL 49.0 10.2 In Reactor at Start of Period 2304 Screen Analysis ‘Sedimentation
T
Natural Gas 403 Recycle 15463 Neut. No. 42,0 39.3 Fresh Catalyst Added 0 Mesh Minmn* % Microns %
Generator Outlet 397 Combined Feed s0475_|SeP- No. 50.9 453 Total On 40| 419+ lgg‘s 80+
Reactor Inlet 304 Wet Gas—Measured 4519 Hydrox. No. Catalyst Recovered 137 100 160 7 40—80
Condenser Inlet Adjusted 4479 Bromine No. 79.5 In Reactor at End of Period 2257 150 105 7.8 20—40
Product Accumulator 360 Loss -40 Pour °F. 200 ks 3,0 10-20
Chemicals, % by K2C05 s REACTOR d-p, Inches HzO 50 | 62 0.8 0—20
No. Height 325 | 4 0.5
TEMPERATURES—F. RecycleFresh Feed 1.030 112 - as2| 7 [9B 0.1
Oxygen st Tnlet Velocity—tt.[sec. 1,008 2 452 744l 75 CATALYST
Natural Gas 699 Fresh Feed Rate—S.C.F.H. 4479 HEMPEL, DIST. % .API 3 74,4 - 105.6 | 65 Bulk Density, Lbs./Cu.Ft.
Generator 23850 __ per Cu.Ft. Dense Bed 896 205 °F. 4 105.6 = 342.0 525 Aerated 164
Quench Accumulator 150 per Lb. Catalyst 7.48. 400 7.0 55.8 Settled 155
Reactor Inlet 309 00550 173 65| (Cale) 0 -12 27 Compacted 169
Condenser Inlet 850+ 117 total 564 Particle Density, gm./cc. 4.4
Product Accumulator . 78 Hoat Tremafer Ca CALCULATED FROM dp H; Value, ml./gm. 216
Catalyst No.  Height 647 Steam Rate = 379)2 #/tm |AS T M. DIST. 0l Density, Lbs./Cu.Ft. 141 [Na Surface, m? /gm. <1
1 12.0 18 @ 845 psia & 524°F Naphtha °F. Inventory, Lbs. 1036
P e 680 Z 11espru# | e ne Bed Depth, Ft. 20.9 |CHEMICAL ANALYSIS
3 o4 Water in @ 179°F = |146 pemlE 1® 144 Volume, Cu Pt | 13.7 Fe 68,8 |
4 108.8 660 Heat Transferred/f steam el 238 Density = ‘('ET{Z_E)‘_ (g £ ¢ 2.41
5 136.8 * 1050 57w 9% 358 Bed Depth 3 °
S 1ss.0 863 379.2) (1050 foe | EP 402 Renotor Cross Sestion s 0.66|aq.Ft 0.13
7 199.2 Ave, Bed Temp. = 860°P 98,0 Inv. 2(20.8)(0.66)(141) <30 Wb 7% basis Fe
8 230.4 __lar = 660-524 2 136w Yolume = (20.8)(0.66 ¥Ry Analysia—
9 2616 Tube_Ares 2 a4 ref FezaCo 0
10  202.8 K = ST = 95.8 FeaOs 55|
12 me.0 639 Fe s
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | |AVERAGE M/HR [ H o Mol M/Hr c H o Mu&lxl::'; At. W, Balance
FRESH FEED Qoo | .50 13.3;; 20,548 [ ¥ET G4 265,93 263,59
oo 37,127 | 14,708 14,705 o 87.82 87,02
. 69,330 | 23,499 kil 162.94 162,94
5o 2,500 | 1,008 2,012 2,30 | 0.325| 0.325 0,850 |TOTAL 516,69 514,35
Moo 0.935_| 0.370 .96 | 0.18 b 514.35
G, 0.068 | 0.027| 0.027| 0.108 81.54 | 11.522 11,522 | 46.088 WEIGHT BALANCE| 100,45
M. ¥. 12,9860 St B8.46 | 1,195 2,390 | 7,170
o & 0.540 | 1.620 | 4,320 WET GAS FACTOR 0.991201
470,176 | 0.440 INDICATED LOSS—S C F H
0,003 | 0,016 | 0,036 =40
BALANCE| T 58,064 (21,198
WET GAS LIQUID PRODUCT RATES
oo | 20,45 (21,72 11,088 VR | PRESSUR TEMP. | SCEH| MW, | M/HR | HOUR GAGE | GAL oF | PACTOR | AL aTed pAPL 3 Gﬂ";‘
Y5, |ap.e5 |40.30 41,620 | oocn rrep O | 91g | 380.59 |80 |0.900) | sae.74] sp.0 |2510.8 | a7.e2
% 25,73 |o0.88 27.645| 79.31 6.49 | 19.96 [0.9786 | 15012 [1.4031 |se.hde 1402 1/8 224,92 161 |0.9995 | 2P4.81| e.526(1460.8 | 15.479
Mo 2,368 | 2,66 2,465 |yt Gas 119 93,76 |62 10,8990 | 93.67| 48,7 611.3
8.62 | 6,88 7.750| 168,44 | 6,24 | 4,06700,9868 | 4519 [1.139 08 11,06 |74 |0,9950 | 10,98 6,837 71,7
2,42 | 2,64 2,880 | prevcie 242,68 1580,8
0,88 | 0,90 0.890| 79,51 | 8.45 | 20,19 |0,9388 | 14488 1,130 |38,1%
Gl | 265 | 2000 2665 |51 oon i
Gl 5.02 | 9.8 | 20,20 Jo.93e8 | 995 Dm0 | g.ees [VATE
1.5¢ 12745 | warurar cal 18483 e e 1/ 388,41 |78 |0,9979 | 368,60 162,94 |
0.54 0.,645| 28,43 | 8,89 44 (0,898 | 5356 11.217 (14231 s'6 | 202,87 |78 |0,9079 | 801, 8,317 2 | 10,80
0, [-J8./) — k 8'8 | 275,11 |80 [0,0976 | 274,48 £268.6
0,14 0.185| 27,07 78_lo.9798 | seee 1,000 (10,101 10'3 1/4 15.49 |88 |0.9974 | 18.45 1888
: | 0.2 0:208| se3e.0
MW | e2.301-938,7 M

®E

&)
3
4



THE TEXAS COMPANY -— MONTEBELLO |ABORATORY AuNno. 89 C.
YIELD CALCULATIONS wouns 3469
FRESH FEED WET GAS nacvaus] OMBNED gemyer] e cmax YIELD BASIS Hi:+CO FED
% mhe | e Rl e T e v IR
14,937 (418,40 /12,475 | 1,755 | 49,18 | 6,121 ibution of
| 23,870 | 48,12 | 41,586 | 5,852 | 11,80 {17,073 | ecovers 1
1.082 | 44.98 |28.227 | 3.975 |174.85 |11.888 400 | 0,529
0,376 | 10,53 | 3.027 | 0.426 | 11,95 | 1,243 |4 04136
0,087 | 0,45| 6,197 | 0,872 | 13,99 | 2,544 13 0,088
2,288 | 0,321 | 9,00 | 0.937 | 0,037 | 1,258 | 0,321 743
0,787 | 0,11 | 3.38 | 0,323 | 0,323 | 043¢ oaul 3
% 2.190 | 0.308 | 12.96 | 0.899 | 0.899 | 1.207 | 0,308 12,96 0,881| 432 |1.866 | 0.127}92.8 |
G 0.170 | 0.024 | 1.0 | 0,070 | 0.070 | 0.094 | o0.024/ 1.08 0.072| 424
1.460 | 0.206 | 11,50 | 0.599 | 0.599 | 0.804 | 0.205/ 11.50| 0.782 8.00 |1.792 ; 0.122)72.7 |
0.547 | 0.077 4.48 | 0,224 | _o._zz‘_io;sol o.ov'l! 4.48] 0,305] 486 |0.922 [0.083} |
04705 | 0.099 | 6.94 | 0.289 | 0.289 | 0.388 | 0,099 6.940.472 548 1.278
0,157 | 0,029 | 1.37 | 0.056 | 0.056 | 0.075 | 0.019) 1.370.083| %% |0.261 | 0.018
o 0.180 | 0.025 | 2.10 | 0.074 | 0.074 | 0,099 | 0.025] 2.10|0.143| 5% 0.379 | 0.026
CCe
TOTAL 40.232 | 522.46 14.071 | 314.48 | 41.054 | 81.286 40.41] 2.747 | 6.483 | L“AL___
H:+C0) 96,457 | 38.807 SCFH -31,200
H./CO | 3,60 679717 2.04
T — o sips ot
Previous Total | j SHIFT RATIQ | TOAL 01 112,45 7,643 1.195)
Current Period ™ oo 10.56] 0.7188.067 0.089
(He)(C02) 7.5 Toru uun
New Total (H:0)(CO) Pronucs ¢+ 123,01 8,361 1.284
FRESH FEED CONVERSION — 7% ‘TOTAL FEED CONVERSION ~%, | SELECTIVITY | NE WATEt 6.959| 125,38 8,522B.328 | ]
co Ho | H,+CO co l Ha ! CO+H, Ca+/G+ GROSS. WATER 135.94] 9,240
88,2 s | 80.40 | 65.72 | 44.01 | 5115 | e2.5e | et 48,95010.124
9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA I
PSIG RATES SCFH. OIL WATER INVENTORY DATA 2257 PARTICLE SIZE !
‘Oxygen 418 Fresh Feed 15252 °API 49.3 10.3 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 404 Recycle 15560 Neut. No. 43,6 42.0 Fresh Catalyst Added Mesh | Micron: 3 Microns %
Generator Outlet 399 Combined Feed 30812 Sap. No. 50,9 45.3 Total On 40| 419+ 120 80+
Reactor Inlet 384 Wet Gas—Measured 4740 Hydrox. No. Catalyst Recovered 80 100 160 64.0 4080
Condenser Inlet Adjusted 5333 Bromine No. 84.2 In Reactor at End of Period 2197 150 105 2.4 20—40
Product Accumulator 560 Loss 5935 Pour °F. 200 4 7.8 10—20
. Chemicals, % by K=CO3 8.0 REACTOR d-p, Inches H20 250 62 1.4 0—20
No. Height " 925 | a4 1
‘TEMPERATURES—°F. Recycle/ Fresh Feed 1.020 1 12 - 43.2 m <325 1.2
Oxygen P Inlet Velocity—t.[sec. 1.007 2 43.2 - 7A. | e8| CATALYST
Natural Gas 662 Fresh Feed Rate—S.CFH. 18712 HEMPEL, DIST. % .API 3 74,4 = 10548 s Bulk Density, Lbs./Cu.Ft.
Generator 2355 per Cu.Ft. DenseBed| 540 25 °F. 4. 105.6 = 342.0 | 290 Aerated 143
‘Quench Accumulator per Lb. Catalyst 8.18 400 70.3 55,9 Settled 145
Reactor Inlet 308 400550 18.0 3644 (cale) 0-12"| 27 Compacted 159
‘Condenser Inlet 550+ 11.7 total 524 Particle Density, gm. /cc. 4.5
Product Accumulator . n Heat Transfer Calculations CALCULATED FROM dp INH> Vaiue, ml./gm. 2.37
Catalyst No.  Height Stesm Rate = 383.2 #/hr A. S. T. M. DIST. O] Density, Lbs./Cu.Ft. 138 N Surface, m? /gm.
! 12.0 8490 peis & 523°F Naphtha °F. [nventory, Lbs. 1798
2 45.2 650 = 1}35 IBTU/# IBP 104 Bed Depth, Ft. 19.54 \CHEMICAL ANALYSIS
3 74,4 |Water 1n @ 184°F = 152 BTUV¥ ™ 140 Volume, Cu Pt 12,90 Fe
4 105.6 Heat transferred/lb |stesm 0% 235, ¢
5 136.8 662 = 1044 BTU i 341 °
5 1680 (1044) (385,2) # 400961 nru/he =P 400 i
7 992 667 | ave. Bed 98,0 K20, Wit 7% basis Fe
8 230.4 = e65'F Xefay Analyeis—
9 261.6 4T = 662-523 = °F FexaCy
10 se2.8 Tube Ares T 3049 rt? Fes0.
12 2.0 ces | X 3y 3 o3k Fe
1 GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 1 |AVERAGE M/HR c H o Mol % M/Hr (4 H o Mmﬁ';z At. Wt. Balance
FRESH FEED Qo0 | 0,57 5:0m 1,308 |V 279.51 314.48
000 | 36499 |37.47 |37.29 |37.177 | 14,937|14.937 14,037] oo o 72.04 72,04
B |s0.36 | 0 | 23,870 47,740 e WATER 135.94 135.94
50 | 2,12 | 5,40 | 3,00 [ 2,500 | 1,022 1,022 2,04 30 | 2,30 | 0,528 0,328 0,686 |™™" 487.40 522.46
Now | 0.87 | 0,96 | 0.84 | 0.935 | o.378 Ros | 5,08 439 FRESH FEED 22,46
Bi: | 0.08 | 0.0¢ | 0,07 | 0.068 | 0.027] 0.027 | 0.108 e [a1,50 | 11.596 11,596 | 46,384 WEIGHT BALANCEl 9328
MW . G | a0 1.232 | 2,464 | 7,392
B, 0.272 | 5.136 3,66 | 0,521 1.563 | 4,168 i 125112
15,986 lse.120 |22.207 0:32 | 0:563] 0:5%8 | ooz INDICATED Loss—S CFH 593
BALANCE| 99,96 99.44 100,70| D6.154 | 58,450 [21,964
WET GaS GAS FLOW RATES LIQUID PRODUCT RATES
oo |11.96 (15,00 | 12.46 | 12,473 vE L%;ES:”“ :E’M" ccnn] mw | wmn |noud oace | ow | | meon[onard L | & [ &
Mo |43.76 [40.09 | 40,92 41,586 | oo o : O lyeg  |s71,24 |65 |0.9976 [370.21 | 49.5 |2412.5 | 72.04 |
g?fnn 27.34 (29,08 268.26 | 28 7931 6457 | 19,96 | 0.9822 |15252 40,238 9 1 93.76 62 10,9990 93,67 49.0 611.8 11.062 |
Moo | 2,55 | 2,62 | 4,001 3.027 | ircas e m 276.54 1801.0
5,91 | 6,197 168,44 1,181 |12.606
2,08 2,283 |prevers
o,72| o.787| 78,31 1.1381 |38.256
1.98| 2,100 |peen ‘
0.50| 0,170] 8.02 __jaser | e.7es [WATE
1,61 ] 1,460 | Gurumazcab il 7 laor.69 |82 [0.9972 |400,87 |
| 0,68] 0.547| 28,43 | 8,67 | 20,48 | 0,880 5400 1,217 |14 5@ 275,11 (80 |0,9976 |274.48
Golle 67 | 0,81 | 0,75| 0703 | oyvomn as< 1™ ) 5'3 .94 |80 o:wu eoa:ss
Gt | oae 0,17| 0.87! 27,07 | 7.26 | 20.78 | 0.9822| 4007 |1.000 [10.573 %'3  [13.28 |90 |0.9970 | 13.86¢
G | o8 |oae | o8] 0.80] s e00.12
M.V g9 3808 215.7 8.77_lo. 1383 .88 /i



THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

nunno. 49D
wouns _09=79

WET GaS RacycLs|COMBINED] NET CHANGE YIELD BASIS H.+CO FED
#/hr % P P e | mibe | mhe | me | b [HCH] T aa Uncats.
417,07 | 13,345 | 1,875 | 52,55 | .24 [20,30¢ | 7,800 | ‘ D1 of
49,64 | 39,850 | 11,29 | 16,198 | 40.821 | 21,798 1
48,70 | 27,593 | 3,877 |170.62 | 11,216 | 12,277 |15,003 | #00 0.082
9,36 | 35,727 | 0,624 | 24,68 | 1,836 | 1.ee2 | 2,039 400 0.152¢ .. |
0,40 | 6.207 | 0,884 | 14,20 | 2,560 | 2,585 | 3.444 5504 0.083
2,300 | 0,336 | 9,43 | 0.971 | 0.871 | 1.307 72,3 |
13 0.917 | 0,126 | 3.86 | 0.373 | 0.373 | 0.501 |
GG
i, 2.460 | 0,346 | 14,56 | 1.000 | 1,000 | 1,346 3.370,0.225| 13,10/ 0,675/ 22 | 2,006 0,140
G 04423 | 0,069 | 2,61 | 0,172 | 0.172 | 0.251 0,616/ 0,041 I ;
5 1.526 | 0.214 | 12,05 | 0.620 | 0.620 | 0.85¢ | 2.408 0.161] 11.43 0765 ©10 | 1.674] 0.12873.3
St 0,567 | 0,078 | 4,55 | 0,226 | 0,226 | 0,304 | 0.936] 936/ 0,063
Slls 04877 | 0,005 | 6,86 | 0,275 | 0,275 | 0,370 | | 1,222 S
Gl 0,097 | 0,013 | 0.97 | 0.038 | 0.089 | 0.052 0.,185) 0.012
G 0,143 | 0020 1.69| 0.058 | o.058 | 0.078 0.308] 0
CCe 9,040] 0,604 6.618| 0,442
TOTAL 40,926 [522,97 14,062 | 319,67 | 40,647 | 81,573
Hi+CO 39,513 = 7475 21.622 | 61,135 | 29,097 | 32.038|
H./CO 1.65 |66778 2,99 2,99 |.2.0 2,99 |  1.46 P S R S
+cgv;:{gﬂuz,é:]l;!’;ﬂ Tg’l;.f:jl ey ! T EFFLUENT RECOVENED O 12,233 0,817 80,27 § 12, 0.817
Previous Total SHIFT RATIO | UM O 21,274 1,421 118.67 7, m.g;j_;.ﬁ:
WATER SOLURE
Current Period (1002 7, [ 1.184 0.07d 9.6 0.64: 1.184 0,07
New Total | (H=0)(C0) b G+ 2,94 8,877 22,457 1,500 128,27 8,565 | 20,038 1,33!
FRESH FEED CONVERSION — 7 ‘TOTAL FEED CONVERSION -9, | SELECTIVITY | NET WATEX 6,296 | 113,43 7.5748.326 13.620 O
Conmcion] _CO W | mro| o | w | cosm | Griat | seswm 123,09 8,215 14,
HYDROCARBON
87,41 | 77,26 | 81,08 |64,07 60 52,41 |83,00 [ Wm—t+ 159,9810,683
9/M3 = 1691 X #/MCF.
€c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 419 Fresh Feed 5511 °API 48,8 10.4 Tn Reactor at Start of Period 2107 Screen Analysis Sedimentation
Natural Gas 405 Recycle 115405 Neut. No. 45.3 .7 Fresh Catalyst Added 682 105' Mesh | Microng G Microns ~ “a
Generator Outlet 397 Combined Feed 0918 |5 No. 51.9 444 Total 2500 On40] 419+ 4q 4 80+
Reactor Inlet 384 ‘Wet Gas—Measured 4768 Hydrox. No. Catalyst Recovered 33 100 150 65,4 4080
Condenser Inlet Adjusted 5325 Bromine No. 84,7 In Reactor at End of Period 2067 150 105 1.2 20—40
Product Accumulator 363 Loss. 577 Pour °F. 200 4 8.2 10-20
Chemicals, % by KeCow 6.0 | RBACTOR d-p. Inches H0 =0 |62 12| 00 |
No. Height " 325 | 4 1.4
TEMPERATURES—°F. Becyele/ Fresh Feed 0.993 1 12 - 43,2 60 <325 1.2
Oxygen 458 Inlet Veloci(}’—ftluc. 1.021 2 43,2 - 74,4 66 CATALYST
Natural Gas 671 Fresh Feed Rate—S CFH. 14975 HEMPEL, DIST. % .APT s 74.4 = 105.6 75 Bulk Density, Lbs./Cu.Ft.
Generator 2375 per OuFt. Dense Bed| 139 | 25 °F. 4 105.6 - 342.0 | 300 Aerated us
‘Quench Accumulator per Lb. Catalyst 8,28 400 71,3 55.4 Settled 150
Reactor Inlet 314 400-550 18.6 36.0 (Cale) _ 0-12" 26 Compacted 163
Condenser Inlet 550+ 0.1 total 527 Particle Density, gm. /ce. 4.3
Product Accumulator i \Heat Trenafer Csl CALCULATED FROM dp Ha Value, ml. /gm. 6.77
w
Catalyst No.  Height Stesm Rete = 364.1 #/br |A-S T M. DIST. 0] Density, Lbs./Cu.Ft. 134 [Nz Surface, m? /gm.
! 120 648 845.2 psia & 524°P Naphtha °F. fnventory, Lbs. 1808
? e | s R N 108 Bed Depth, Ft. 20,05 |CHEMICAL ANALYSIS
3 74 681 ster in @ 186°F = 185 pru/fl '™ 144 Volums, Cu Pt _|13.37 Fe 6641
4 105.8 eat /ib.|atesm | %% 240 ©
5 136.8 664 = g4z pen| ** 361 * At 66% Pe °
S __1es.0 (1042)(364.1) = 379400 Brufe ¥ 410 .
7 199,2 665 ve, Bed 98,0 <20, Wt 7% basis Fe
a 230.4 X-Ray Analysis—
9 261.8 FezsCs 30
10 202,8 Fea0e 65 |
12 32,0 633 b s
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR l IAVERAGE M/HR (4 H o Mol % M/He (4 H o Mwﬁ,:: At. Wt Balance
FRESH FEED Q00 |o.57 i 1.576 |75 O 286.21 319.67
Sloﬂln 36,79 (36,31 36,05 | 36,383 | 14.890 {14.890 14.890] 2000 o 80,27 80,27
%2, |sv.05 |60.04 | 60.60] 60.164 | 24.623 49.246 Hae WATER 123,03 123,03
Do | 2735 | 2007 | 238 2803 | 1.061] 1,08 0,325 | 0,325 0.650 |™™" 489,51 522,97
Boo | 089 | 0,92 | 0,89] 0.800] 0.327 0.436 hincsionid 522.97
Z: | 0,08 | 0,08 | 0.08] 0.080| 0.025! 0.025 11,510 11,510 | 48,080 VEIGHT BALANCEl _ 93.60
M ¥ | 12,7787 1,223 | 2,446 | 7,338
7] 0,517 | 1,651 | 4,136 ok 1.116%0
01003 | 02035 | 61038 oty 557
L 8, 58.020 22.206"
WET GAS LIQUID PRODUCT RATES
oo 112,60 | 12,89 | 14,46 13.543 VR | PRESURH TEMP. | SCFEH| MW, [ M/HR | HOUR GAGE | GAL °F | FACTOR | AL ATed $ATE | # L5
P5. |e2.72 | 41.66] 36,17 150,850 |mes men s o |66 | 48,8 |2588,3 | 80.265
a0 | 26,47 | 27,91 2 <593 79,51 8.64 19.96 10,9804 | 15611 | 1,5052] 65 | 6,534 /2412,5 | 12,238 |
Boe | 2,21 | 2,39 6.58]3.727 | o e 66| 49,3 [1650.5
6.97 | 5.71| 6.21(6.207 | 158,44 | 6.64 | 4.084|0,9887 | 4768 |1.1280 12,581 ora 1/8 10,92 |74 |0.0930 | 19.78 | 6.516| 129.8
2.27 | 2.38| 2.52]2.390 - a et 1605:3
| 2087 | 2.38] 2,52 2,390 fppeyee _ N
| S3eds | 0,96 | 0.88| 0.91]0,017 | 79.31 | 8.46 14363 | 1.1280| 37.870
2,37 | 2.56| 2.45|2.460 |, .0
0,49 | 0.39| 0.9 0.423 s.02 | 9.8 | g0.%0 looses 1008 | 1.1000 | 2o (WATE!
161 | 1.70] 1,471,826 | o o 1) igos.0e |0.0976 |296.25 | 20.5 |2462.0 |123.03 |
0,87 | 0.81| 0.89|0.567 | 28,435 | 8,88 | 20,48 |0.8816 | 5360 | 1.217 | 24.242 1w lpee.58 |00 |0.0976 243,97 | 14,804
0.3 | 0.76] 0.640u67r | o as- 5121 |262,02 |78 |0,0070 |B61,47 & lpims
0,08 | 0.,10| 0.11]0.097 | 27,07 | 7.38 | 20.84 |0.9013 | s088 10,707 lo's__ | 17,70 |80 |0,9976 | 17,66 | 8.3085| 146.7
| 028 | ous| omrloaes | il 290,07 |
M.V 83,7815 | 218.7 5,




THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no. 49 B

YIELD CALCULATIONS wouns 79+
FRESH FEED WET GAS RECYCLE|COMBINED) g yeny| NET CHANGE YIELD BASIS H.+CO FED
% % At Wt Balance 7
m/he #/be /hE B/hr m/he | m/hr m/hr m/he | #/he  [H/MCF] #/gal] gal/hr Jgal/M /hr sl I7MCF|Unsats.
o | 36,233 | 14,565 | 407,97 | 11,327 | 1,605 | 42,16 | 4,862 | 19,127 | 6.067 | -13,060! 365,81 ot of .

e leo | 24,084 | 48,43 | 40,767 | 5.416 | 10.92 | 16,414 | 40.438 | 21.830 | -18.608) 37.5:
1,147 | 50,48 | 30,140 | 4,005 | 176,26 | 12, 13,265 | 16,143 | 2,858 126,78 8,600

BRP 520

QMHL 0.094 | _

&

L

0,427 | 11,06 1,413 | 0,188 5 0,569 | 0,996 : 0,757
| 04035 | 0,86| 7,087 | 0,942 | 16.11| 2.854 . 2.889 5 3,798 04907, 14.55 0.995] I3 096
2,47 0,329 9423 | 0.996 | 0.996 . 1.325 2,473 9.23 0.83: 71

0,970 | 0,129 5,88 | 0,391 | 0,391 | 0.520 0,970 3 0,265

27.66 1.89
2,487 | 0,530 89| 1,002 | 1,002 1.332| 2.487 13.89 0.950| 43 | 3.216 0.220| 12.50 0.8s5, *%
0.490 | 0.065 | 2.87 | 0.197 | 0.197 | 0,262 | 0,490 2.87 0.196| 4% | 0,677.0.008] ___ | _ .
Tet0]
1.517 | 0.202 | 11,33 | 0,611 0,611 0,815 | 1,517 11,330,775 5% | 2,266 0,155| 10.76 0,736 %10\ 1,764l 0.121|79.0 ]
0.425 | 0.056 | 3,25 | 0,170 | 0,170 __0.226 | 0,423 3,25 0,222 “% | 0.669 0.046] 3.25 0.222 *® | 0.669 0.046
0.663 | 0.088 | 6.17| 0,267 | 0,267 . 0,365 | 0.663._ 6,17 0,622, 545 | 1,132 0,0m! 6.7 0uazz *¥ | 1.132 0.077)87.7
0,083 ;| 0,012 0,87 0,037 0,037 04049 0,093 0.87 0.059 52 0,166, 0.011 0 8'7; 0,059, 528 0,166, 04011
0,160 | 0,021 177 0,064 0,064 0,085 0.1€0] 1s77 04121, 55 0,319 0,022 1.77. 0412 s8¢ 0.319 0,022
h 40,15 2,745 84444 0.577] 35.32/ 2 u,sr 62050 0.414]
40,108 13,268 40,272 | 80,400 |
14,525
38.580 SCEHL 6.921 20,976 | 59.565 | 27,897 | 31,668 o
2.66 | 68375 3.60 | 3.60 | 2. 3a . ]
CUMULATIVE TOTALS N’ RECOVERED OfL
H,+CO.Mq “Cavalyst ”5 ot gal | g/MCE 1 __gal/% EFFLUENT 67,39 4 10,381 0,71 67239 460! 10.38] 0.710Q
Previous Total } SHIFT RATIQ | T ot 107.54 7.35 18.825 1.287 102,71 7.02 164431 1.12
N WATER SOLUBLE
Current Period [ 14.37 0.9838.00 | 1.796 0.123 14.37. 0 1.796 0.12:
(Ha)(C02) 7,8 i
(H:0)(CO) *~ | jok uaud ! {
New Total I . i oo G+ _i121.9] 8,33 20,621 1,410 117,08 8,005 i.18.227 1,24
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION~%; | SELECTIVITY | N8 WATR 7.478 134 9.2068.328 16.167 1,108 ! H B
Cunmclioni ) ‘ H, Hy4CO | <o | He ! CO+H, | Co+ i+ | ooss wim 149.0%10. 18 17,963 1.28 i !
i ‘ ‘RIDROCARBON 1 T
68,28 | 46,02 | 53,17 | 81,51 TOT—C, + 149,5710,227 i .
. 9/M3 = 1691 ¥ =/MCF
. cc/M3 = 141.3 < gol/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
SIG RATES SCEFH. toon WATER INVENTORY DATA PARTICLE SIZE
Oxygen 408 Fresh Feed 235 °API 49,4 10,5 In Reactor at Start of Period 2067 Sereen Analysis Sedimentation
Natural Gas Recycle Neut. No. Fresh Catalyst Added - Mesh | Micron: o Microns i
395 15264 39,8 39.2 1087 164
Generator Qutlet 288 Combined Feed 30499 Sap. No. 46.9 40,8 ‘Total 2431 On 40] 419+ 15.5 B0 i
Reactor Inlet 7 ‘Wet Gas—Measured 4780 Hydrox. No. Catalyst Recovered 143 100 150 6404 40--80
Condenser Inlet Adjusted 5036 Bromine No. 88,0 ‘l In Reactor at Fnd of Period 2288 59 1105 9.7 2040
Product Accumulator 355 Loss o5 |Pour - i 200 ;74 5.8 10°%0 B
Chemicals, % by K2COs 10.0 REACTOR d-p. Inches Hz 0 %0 |62 14 o0 |
X AR O : | |
No. eight ® : i
TEMPERATURES—°F. Recycle/ Fresh Feed 1,002 i L1 1z - 432 .
Oxygen 448 Inlet Veloelty—ftfsce. | 3 oag ! 2 43.2 = T4 |
Natural Gas 207 Fresh Feed Rate—SCEH. | | oo | HEMPEL, DIST. 7 "APL | B T4.4 = 105.6 |
Generator 2380 per Cu.Ft. Dense Bed | 5090 205 °F. 4 105.6 = 342.0 |
Quench Accumulator per Lb. Catalyst 7.86 400 73.2 55.6.
Reactor Inlet 301 00550 13.5 36.3 (Cale) ___Qe12" | Comacted
Condenser Inlet 550+ - ke _lsaz ,P,“,“?l& Densit; 3 g‘lszci.r Ll 44
N otal {
Froduct Accumulator n Heat Tranafer Calculations o CALCULATED PTROM dp ) H?,V,“u,e' ml gm. . e 21.00
Catalyst No. Height® Steam Rate = 3 -w/h' A. S. T. M. DIST. ON Density, Lbs./Cu.Fr. 137 2 Surface, m? /;gm. i
3780
! 12.0 644 @ 805 pata & 518°F | Naphtha °F. Inventory, Lbs. wss0 | ]
- Depth, ICAL ANALYSIS
z 43.2 642 = 196 sro/y| BP 101 Bed Depth. Ft 20,36 [T R
Fe H
3 74,4 660 |Water in @ 183°F = 151 BTO/¢ '™ 136 Yolume, Cu P& 15,44 hd ; -
4 105,6 Hoat Transferred/lb jstesm 0% 232 i C
5 136.8 648 = _josserg | % 354 0 R
H i
5 168.0 (1045) (572.0) = 388700 Bru/# °F 406 R -
K20, W+, % i
7 199.2 649 Ave. Bed 97.5 = | |
8 230.4 s 6‘9‘? X-Ray Analysis— N o
9 2616 ar = es9-518 = 131°F FeaoCs
300
10 2e2.8 Tube area = 31,1 £¢° - Pt
12 342.0 enn  [K* [958 Fe
\ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
=
HOUR AVERAGE | M/HR c H o Mol % | Myt c H o Mus;:; At, W, Balance
0,500 :
FRESH FEED o0 | 0,48 67 3a |VET O .58 305,01
co <o OoIL
oo | 56419 | 36,37 | 36,14 | 36,255 14,665 [14,565 14,565 oo 67,39 67439
H. w.
B, |se.09 59.45 | 59,764 4,024 4s.os8 S ATER 249,01 149,01
[/ 08 co, TOTAL N
ko | 2,60 | 3,00 1,47 | 1,147 2,204| <30 | 2,02 |o0.201 |0,281 0,562 503,98 519,41 |
N, FRESH FE
Noo | 0.99 | 0.7 0.427 =oe | 2,55 | 0.355 ® 510,41
. CH, HT BALANCE|
S | 0.4 | o0.08 0.035 | 0.035_| 0.140 “als 80,90  [11.263 (11,263 | 45,062 il 97,03
C,H,
sdads | g,49 2,364 | 7,002
C.Hg WET GAS FACTOR|
9,962 | 4,981 4o | 5,07 2.202 | & 10536546 |
C.H, | 0,25 0,140 0.350 INDICATED LOSS—SCEH
15,747 |s8,150 |21,860] 5328 | 0,04 0,036 | 0. 256
BALANCE 96,69 99.51 100,661 T 16 s8 HLFJ 596
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
N AP % HR
990‘0 10.85 10.86 | 12.28 | 11,327 VR PRESSURH ~ TEMP. S.CRH| MW M/HR HOUI'! GAGE GAL. F FACTOR | GAL AT #/GAL. % GAL HR
H, 5729 78 o
206 140,52 | 40,80 | 40.95 | 404757 |prpsH FEED 718 1/2 408416 |74 |0.9930 | 406420 49.4 | 2630.2] 67.39
90 130407 | 30.60 | 29,75 | 30,240 | 79.31 6.63 | 19,69 | 0.9831 | 16235 | 1.4068 (40,198 15 1/¢ 238,01 |66 |0.9970 | 237,30| 48.8 | 1550.5| 104381
170 7
14413 |yer Gas "% | 102,89 |62 10,9090 | 102,79 669,4
7,087 | 168,44 €.68 50 | 0,9806 | 4780 |1,1268(12,611 bre /4 12,17 |60 |1,000 | 12,17 9.8
383.9 | 127 0.92
24473 | grevas 259,68 1684.8
0,970 79,31 | 8 9,96 | 0,9412 |
383.0 | 187
2487 |yoon
0,490 | 5,02 9,96 | 0,9612
04,7 | 807
1.617 | jarurarcab 397.32 |77 |0.9980 | 306.55| 10,5 | 3890.8 149,01
0,425 | 28,43 23 | 0,8630 | 262,08 |78 [0,9979 | 261.47| 10.5 | 2171.8| 17.96
07,8 | 77 -
04863 | o vean » A 6111 |'s66.77 [80 |0.9976 | 365.89 3036.5
%% | 0,0 | 0.,00| 0,08 0,098 27,07 | 7,27 | 20,86 | 0,9840 | 3980 10,500 hio 52,00 |80 [0,9976 | 51.88 430.6
.
|8 | 0,16 | 0a7] o8] o.e0f o “9.07 7288
M. V. jge.80284 218,7 | 5.77 [0.2089 8




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun N0 49 P )
YIELD CALCULATIONS Houns _104-128 i}

FRESH FEED WET GAS Recvcue| OMBNED] pemupr| wer cHANGE YIELD BASIS H;+CO FED
. AL Wi 7
% mhe | e % TR e | mbe | mbe | omae | e T D e e CF | F/ml] 7MCF|Unsats.
36,847 | 15,053 | 421,63 | 12,280 | 1,800 | 50.67 | 4.946 | 19.909 | 6,765 | ~13.244| 370.9 D of
59,607 | 24,510 | 49,01| 44,500 | 6,668 | 13.44 | 19,8206 | 42,538 | 24,896 | ~17.642 35,57 M
2,620 | 1,070 | 47,00 26,657 | 3,069 | 174,24 | 10,824 | 11,6804 | 14,785 | 2,889 127,148,622 400.XP 0.527]
0,945 | 0,385 | 10,79| 2,380 | 0,364 | 9,92 | 0,966 | 1,361 | 1,320 00650 o138 |
0,083 | 0,034 | 0.55| 6,723 | 0.850 | 13.64 | 2,324 | 2,388 3,174 | 0,816 13,090,877 50e 0.084
2,087 | 0,310 8.70| 0,847| 0,847 1,167| 0,310 8 72.5
0793 | 0,018 3,55| 0,322 0,322 | 0.440] 0,228 3.580.2
GH,
25 2.077| 0,308 | 12.96| 0.843 | 0.843| 1.161| 0.308 12.960.869 | 43| 3,000 0.201| 11.66 0.762 % | 1.866 0.125|88.9
C,H,
“dadt 0,313 | 0.046| 2,03 0.127! 0,127 | 0.173| 0.046 2.030.136 | 42 — i . .
C.H,
S 1.390 | 11.58| 0.564 | 0,564 0.770 | 0,208 11.560.775 | 500 | 0,165 10.98 0.736/ ®'° | 1.800 0,121|71,2
CH, : j
Sl 0,563 | 0,084 | 4,88 0,229 | 0,228 . 0,313| 0,084 4 327 | 486 | | 0,087 4,84 0,327 *® | 3,004 0,067
CeHo ,
781 0.663 | 0,090 | 6,94 | 0,269 | 0,269 . 0,368 | 0,099 _6.940.465 | 545 6,94 0,465 > 1.273 0.085|83,9 |
CoH.. !
Tied 0271 0,019 3.37| 0.052) 0.052 . 0.071| o0.019| 1.370.002 | 3% | o.261 0.017). 1.37 0.002 % | 0,261 0,017
Ca, T !
Serss 0,157 0,023 1.94 0.064 0.0684 3 0,087 0,023 1.9 130 | 3% 04350 0,024 1.94 0,130, 584 02350 0,024
Ca-Ce H i
! 41,682,794 8,679 0,562] 37,77 2,652] | 6.554] 0,439
TOTAL 40.852 14,853 40,606 | 81,458 |
Hico 14,519 '
' 39,363 SCFH. B.477 23,174 | 62,537 | 31.651 | 30.8: -
Hy/00 _1.615 | 670308 | 386 | s.606| 2,127 s.em6| 1,882
CUMULATIVE TOTALS 3 RECOVERED OIL i
FCOMO ot 3] ot g [ CE | iR EFFLUENT 0.513 71,08 |4.823 10,837 0,726 . 7188 4.82; 10,837 0,72
Previous Total SHIFT RATIO | 'O 0L 113,85 |7.617 19,514 1 109,72 7.38! 17.301 1.1
WATER SOLUBLE
Cu t Period CHENICALS
MRTERS TN (H.)(CO:) 747 Mo ooy 13,51 10.906 7.92 14708 0,11 13,52 0 1,708 Q.11
New Total N _ . (H:0)(CO) oucs ¢+ 27,14 |8,522 21.22) 1.422 123.23 8.26 19096 1,21
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION —, | SELECTIVITY | MET WATER 7,092 77 18.564 328 15,342 1.0; L
Cm\mczieml co Ha Hz+CO = 1 ! coth, | Corict | s wm 41.28 |9.470 17.047 1.1
T ‘HIDROCALRON i
63,64 41,47 |49 83,38 WG+ 152,48 [10,22;
g/M3 = 1691 ~ 2 /MCF
€c/M3 = 141.3 < gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSiG RATES SCFH. OIL_ | WATER INVENTORY DATA PARTICLE SIZE -
Oxygen 393 Fresh Feed 15483 °APL 49,4 10.6 In Reactor at Start of Period 2283 Screen Analysis |
Natural Gas 380 Recycle 15389 Neut. No. 40.5 38,3 Fresh Catalyst Addedlo,': 162 M'eshj Micron: ‘o Microns. i “a
Generator Outlet 375 Combined Feed s0872_| 2P No- 47.4 41,8 Total 2450 ‘"‘,“’L“,‘f 16,5 30+ R
Reactor Inlet 362 Wet Gas—Measured 5183 Hydrox. No. Catalyst Recovered 102 100 ‘7!57\)7 ls2.8 40-80 i
Condenser Inlet Adjusted 5629 Bromine No. 4.4 In Reactor at End of Period 2258 150 105 10.1 20—40 .
Product Accumulator 329 Loss 446 |Pour °F zm_)_ 74 6.6 10-20
Chemicals, % by KsC0s 10.0 REACTOR d-p. Inches Hz() B e oei o0 |
No. Height " 4“4
TEMPERATURES—°F. Recyele/ Fresh Feed 0.994 1 sl
Oxygen .85 Inlet Velocity—ft.[sec. 1,081 2 CATALYST
Natural Gas 701 Fresh Feed Rate—SCFH. 14919 | BEMPEL, DIST. | °APT 3 Buik Density: Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 997 205 °F. 4 Aerated
Quench Accumulator per Lb. Catalyst. 7,65 400 72.6 £5.5 AEE"M -
Reactor Inlet 228 400550 18.6 36.6 (Cale)  _ 0=12® i 25 | Comeeted 1 asr
Condenser Inlet ‘ seot 8.8 e totax | sge. ; Pertide Densiv 4
Product Accumulator 70 Heat Trensfer Calculstions LCULATED FROM dp | [NH> Vaiue. ml. 12.45
— . . )
Catalyst No. Height' Stesm Rate = 523.2 #/ne A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 129 2 Surface, m? ‘gm.
! 12,0 724___|@ 800 paia & 518°F Naphtha °F . fwvensory. Lbs. 1949 Lo | .
= Bed Depth, Ft. CHEMICAL ANALYSIS
2 13,2 632 = 1197 BTO/# 182 108 Pih 22,66 (1o TR L
N Fe
3 74,4 652 |Water 1n @ 179°F = 128 BTU/F ' 143 Volume, Cu Rt | 14,98 o
C
4 105.6 Hest Transferred/ibJ stesm | 238 Do [
o
5 136.8 652 E 1049 BT 90% 362 3 - y
i !
5 168,0 (1049) (325,2) = 339000 BT/ = 408 — I,
K20, W, 7 basis F
7 199.2 646 | Ave, Bed Tempera 98,0 Tl I
X-Ray Analysis—
8 ﬂo.‘ % 86 .F I b Y Analysis R R
FeasC,
o 2616 a1 3 661-518 5 143°F I i Feat B
Fes0
10 292.8 Tube pres = _ .5 rt? . I
e 2u000 _____ o Fe
12 se2,0 610 |K % (i45) (3287 2| 732 ‘
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
/l » N Z hr
HOUR ! |IAVERAGE M/HR C H o Mol 9, ;{(;H;es c H o Measured At. Wt. Balance___ |
0 B .
FRESH FEED 5.053 (15,053 15,083 3% | 0,47 | 0,066 20,782 [T 200.82 315.85
co co
Soo | 36,95 |36,62 |36,97 36.947 24,310 48.620 e o 71,95 71,95 |
H H. WATER
2.008 59.4) |59.76 [59.35 [59.507 1.070 1.070 2.140] 20 141.28 141.28 -
CO: <o, TOTAL
% | 2,84 | 2,56 | 2.66 | 2,620 | 0,385 “wéo | 1,68 | 0.223 | 0.223 0.446 504.05 529,08
N, N ;
2dos | 0,84 | 1,00 | 0.99 | 0,943 | 0.034 | 0.034 | 0.136 wos | 251 | o.326 FRESH FEED 529,08
CH, CH,
wols | 0,16 | 0,06 | 0,04 | 0.083 wolr 191,60 | 11.508 [11.508 | 46.032 WEIGHT BAUNCE 95,27
C,H,
M.¥. 12,95107 socee | B.42 1.187 | 2.374 7.122
H,0 C.H
ore 10,424 | 5,212] 0% 549 | 0.774 | 2.322 | 6.192 WET GAS FACTOR 1.0860669
[ 0.10 0,014 {70,056 INDICATED LOSS—S C FH
16,157 59,180 |22.408| %5 | 0003 | 0.004 | 0.024 | o0.048 446
BALANCE| 97.88  99.41  100.80] TOTA- 6,507 |59
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
<o 114 9 89 80 VR PRESSURE TEI;KP. S CEH| MW M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL AT &4 g%’,':y_, £l G"i;_" ﬁa
H 781 12,90 11,680 12,160 361.6 7
2ée 43,95 | 44,01 46,71 444890 |proy pren o
%0 27,78 | n6.08126.11 26,657 | 79,51 | 6,84 | 19,40 | 0,0840 | 15483 | 1,4951!40,852 .
N 1.8¢ 70
2o | 2,17 | 2097 2,00 | 24380 [ywrrgas 610 | 362.41 168 (0.9061 | 361.00] 49.4 [2350.8 | 71.95
CH.
tivts | 8406 | 6,85| 5,27 | 5,723 | 168.44 6.96 | 4,067 | 0,9905 | 5183 | 1.1668|13.678 1114 | 102,80 |62 [0,9990 | 102,79| 6,512| 669.4 | 10.837
G H. B3 | 124 * * - 41046 4925
2805 | 2,16 2,11} 2,00 | 2,087 |ppcyere 2 7 1690,9
C.: H,
[330ds | 0,76 | 0,87| 0,76 | 0,793 | 79.31 0,9436 | 14368 | 1,1868 37,911
CH, - 124
ofe | 2,82 | 1,67] 2,04 | 2,077 |ppep
CH
G | 0030 | 0.15] 0.0 | 00318 | s.02 0.9436 | 1021 |1.1668] 2.695 |"ATE
C.H, 207 115389 o
stiot | 1,44 | 1.37| 2,36 | 1,390 |\arurascas 4 | 308,59 (80 |0.9976 | S87.68] 10.6 [3214.9 [141.28
0,48 | 0,67| 0,66 | 0,663 | 28.43 0.8830 | 5345 | 1.2149/14.103 6111 | 366,77 |80 |0,9976 | 365.89 5 | 17,047
0,66 | 0,69| 0,64 | 0663 | 1o e | 397,52 (78 |0,0079 | 396.49) .l
0,00 | 0,16] 0,13 | 0,227 | 27.07 0.9840 | 3013 10,325 e 17,70 |60 [0,9976 | 17.66] 8.809| 148.8
0.4 | 0.20) 0.2 | 0187 | oo 400.60 3320.0
M ey, 215,7 283,84,




THE TEXAS COMPANY — MONTEBELLO LABORATORY AuN No. 49 G
YIELD CALCULATIONS Hours __128-15¢
FRESH FEED WET GAS RecrcLe]COMBINED] pomuent|  NET cHANGE YIELD BASIS H:+CO FED R
% m/he #/he % A ¥ B"’g“z,fT m/he | m/hr m/me | m/be m [E7MCF] B/gal| gal/hr ;u—uﬁhﬁr_ @ BHCF| Unate,
36,123 | 14,868 | 416,17 12,643 | 1.854 | 61.95| 6.720 | 20.578 | 6.974 |-13.004 [564.24 Distributiop of
60207 | 24,724 | 49.84| 44.174 | 6.477 | 13.06)17.888 | 42.612 | 24.365 |-18.247 | 36.70 1
“ho | 2.513| 1,034 | 45.51) 26,233 | 3.6846 | 160.26] 10,623 | 11.657 | 14.469 | 2.812 023.76 | 8.25 400 xP 524
sdoe | 0,807 0,332 9.30! 1,030 0,283 7.93| 0.782| 1.114 1.085 Loo-sgb 1137
% | Guabo| 0,385 2,97| 6.617| 0,070| 15.56| 2.679| 2.864 | 3.649| 0.785 | 12.59| 0.839 504 074
Gl 2,173 |- 0.319 8.95| 0,880 | 0.880| 1.199| 0,319 | 8.95! 0.597 | 73,6 |
9‘{5‘" 0,780 0,114 D43 Q.316 Qa316 0,430 0,114 3.43 1 0,22
C+C: 24,97 | 1,66
Gt 2,090 | 0,306 | 12.88| 0.846 0,846 1,152 { 0,306 | 12,88 | 0,850 432 | 2.981 In,109 | 11,69 0,775 | 6% 0.124 | 88,
pk) 0.283  0.081  1.81| 0.124 0.114 0.155| 0.041 1,81 0.121 %2 |0.427 0.028 | . i
Sl 1.493 . 0.219| 12.20| 0.60¢| 0,606 0.823| 0.219 | 12.20|0.819 5% 2,458 0.164 | 11,68 0,779  ®1° 1,015 0,126 | 75,8 |
Sl 0.477 | 0,070 4.07| 0.193| 0.195  0.265| 0.070 | 4.07] 0.271 %8 |0.837 0,056 | 4.07 0.271 | *% | 0,837 0,056
Sl 0.747 04110 7.71| 0.302! 0,802  0.412] 0.110 | 7.71] c.514 45 |1.415 0,094 | 7.71 0.514 | %% | 1.415 l0.094 | 83.9
i 0.143 | 0,021 1.52| 0,058 0,058 0,078| 0.021 | 1.2 0.101 5% | 0.200 0,010 | 1.52 p.101 | %% | 0.290 0.010
9“""""’ 0,217 0,032 2,69 0,088 0.088 0,120 0,032 246910 lm Ss 0.486 0,032 2,60 0,179 584 0,486 0,032
oG 42,97 2.8 8,894 0,593 | 39,26 2,617 64797 0,463
TOTAL 41,134 14,662 40,494 | 81,628
H:+CO so.se2 | rcen 8.331 23,008 | 62,590 | 31,339 | 31,251
H:/00 1,664 | 666596 3,494 | 3.40e] 2 3,494 | 1,403 S _
ﬁcg.‘h"'c‘é”ég‘s’[% T‘CJS’;’I‘RL;T" G T EFFLUENT | MY on 0.510 | 71,50 4.768 11,022 10,735 | 71,50 4,766 11,022 /0,735
Previous Total, ! HIFT RATIO | 0t ot 14,47 | 7,63 92916 11,328 1110.76 7363 17.819{1.188
Current Period (Ha)(CO2) 7.2 '::E:”i?:‘s::g 13.40| O, 7981 1,679 (04112 | 13.40 ;0.893 1.679 /0,112
New Total R (H0)(C0) mowets ¢+ 7,87 | 8,524 21,595 [1,440 [124,16 |8.276 19,498 |1.300
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9, | SELECTIVITY | N wATeR 6.985 125,84 | 8.3 32615.111 |1.007
c«-mmm.\ co H, ‘ ) ‘ H, ; CO+H, | Co+iCi+ | aauss ware 39.24 | 9.2 6.790 [1,119
64,36 | 87.52 | 73,80 |78.95 |66.11 | 42.621 l40.03 | es.67 | Womtt 10,188
9/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 398 Fresh Feed s00 | API 50,1 10.6 In Reactor at Start of Period | ppsg Screen Analysis Sedimentation
Natural Gas 383 Recycle 15348 Neut. No. 39.7 39.2 Fresh Catalyst Added 988 148 Mesh | Micron ¥ Microns “o N
Generator Outlet 373 Combined Feed 30938 Sap. No. 43,2 41.3 Total 2406 On 40§ 419+ 14.8 80+
Reactor Inlet 360 ‘Wet Gas —Measured 5284 Hydrox. No. Catalyst Recovered 96 100 150 66.8 | 40—80
Condenser Inlet Adjusted 5557 Bromine No. 85,3 In Reactor at End of Period 2390 150 105 10,0 20—-40
Product Accumulator 337 Loss. 273 Pour °F. 200 T4 4.8 10—-20
Chemicals, % by K2COs 10.0 REACTOR d-p, Inches H20) 250 62 1.4 0—-20
No. Height 325 | a4 1.2 §
TEMPERATURES~°F. Recycle] Fresh Feed 0.985 112 - a2 e |“® 1,0
Oxygen 429 Inlet Velocity—ft. [sec. 1.090 2 43.2 = T4ud g0 | CATALYST
Natural Gas 656 Fresh Feed Rate—SCFEH. 15002 HEMPEL, DIST. %, .API 3 74.4 = 105.6 69 Bulk Density, Lbs./Cu.Ft. |
Generator per Cu.Ft. Dense Bed 004 205 °F. 4 105.6 = 342.0 250 Aecrated 148 }
Quench Accumulator per Lb. Catalyst 7,75 400 71,3 56.2 (Cale) 0-12" 24 Settled 150
Reactor Inlet 400550 18.6 36.7 total 564 Compacted 163
Condenser Inlet 550+ 10,1 Particle Density, gm./cc. 4.4
Product Accumulator 70 Hest Transfer Caloulations CALCULATED FROM dp H; Value, ml/gm. 8,29
Catalyst No.  Height" Steam Rate = 508.8 #/ad® S T- M. DIST. 0] Density, Lbs./Cu.Ft. 1g7 [Nz Surface, m* /gm.
P 12,0 737 @ 803 psia & 518°F Naphtha °F. [nventory, Lbs. 1936 |
2 432 630 = 1197 BTU/#| IBP 107 Bed Depth, Ft. 22,5 [CHEMICAL ANALYSIS
3 a4 650 Water in @ 179°F = )37 Bruj# ' 138 Volume, Cu Ft 15,00 Fe 67.8
4 105.6 Heat Trensferred/Ib.|steem | 234 ¢
5 13s.8 sa8 = 1060/ BTU %05 350 °
6 168.0 645 |(1060)(302.8) ®_ 321000 BTUAnr PF 399 L "
7 199,2 639 |Ave, Bed Temperature 97,5 K0 Wt 7 basis Fe
a 230.4 634 = GGB‘P X-Ray Anaysis—
2 261.6 626 |dT = 662-518 = 144°F FexoCs 400
10 292,8 625 Tube_Ares z 3049 rt2 R - Fea0e 55
12 3420 P f 5
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | IAVERAGE M/HR c H o Mol % | M/Hr c H o Mm:";“:‘; At Wi, Balance.
FRESH FEED Qoo | 0u40 | ocade 20,484 | V5T OA 297,69 315.06
oo |36.86 | 36,00 | 35.51 | 36,125 | 14,858 14,858 14,858 | oo e 71.50 71,50
%5, ls9.80 | 60.22 | 60,30 | 60,107 | 24,724 49,448 Ha i 139.24 139.24
%0 | 246 | 2,66 2,42 | 2,513 | 1,036 |1.03¢ 2,088 “ | 1,87 | 0,263 | 0,268 0,526 |70 508,43 523.80
os | 0,68 | 1.05 | 0.69 | 0.807 | o0.332 Yoo | 500 | 022 FRESH FEED 523.80
. | 0,20 | 0,07 ] 1.08| 0,450 | 0.185 |0.185 | 0.740 5 loe,0r  |11.265 11,245 |44.980 WEIGHT BAUNCE| 97,07
M.¥. 32,73 S | o, 1.379 2,758 | 8.274
i 8860 | 4,430 | % | 5,00 | 0,741 2,203 | 5,928 WET GAS FACTOR 1.051631
6.07 | 59,08 21,36 | %5 _| 0202 | 01008 | o.635 | oa088 ek 273
BALANCE| 96,20  98.84 101.85| TO™A 6.m12_ {59,738 |21.010
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
99m 12,22 | 12,82 | 12,89 | 12,643 VR PRESSURE ~ TEMP. S.CEH| MW M/HR | HOUR GAGE | GAL. “F | FACTOR | GAL AT&q ,,,"gfl % gﬁf‘ ;n
H, 359.6 | 76 pey
2de 43,64 | 44,33 | 44,174 FEED
90 |27.08 | 27,05 |24.57 | 26.235 | 70.31 | 6.84 | 19,36 | 0,9850 | 15500 |1.5077d 41,134
Moo | 1078 | 2,36 | 1,70 | 1930 |0 o R 715 | 384,25 (68 0,9061 [382,7 50,1 | 2482,8| 7
M | ea2r 46| 8.12 | 6.617 | 156.44 7.07 | 4.09 | 0.9905 | 284 |1.1644 | 13.942 6'10 | 362,41 68 [0,9961 [361,00 6.487 2341,8 | 11,022)
CH, 383.4 | 123
|50k | 2.8 J2 | 2.22 | 2178 |0 419 |253,20 |66 1638.2
GMy | 081 | 0.76] 0,77 | 0.780 | 79.31 | 8.45 | 19.45 | 0.0444 | 14334 |1.1644 | 37.820 ov3p | 15.49 |78 97.2
G | 2022 | 1,97 2,08 2.000 |; 173600
GH. | 0,40 | 0.27| 0.18| 0.283 | 5.02 | 9444 | 19.45|0.9444 | 2014 |1.184| 2.674 [¥ATE
o, ] B ] 505 [IES4E T T [ 40.494
St | 1067 | 1,38 | 1.43 | 2,495 |0 el 710 |371.04 |80 |0.! 370,25 | 10.6 | 3070.5 | 139.24
Sifls | 0457 | 0,44 | 0.42 | 0,477 | 28443 | 8.82 | 19,94 |0.8843 | 5330 |1.2084 | 14,062 0t 17,70 go.uwe 17.68 a.ng 146.5 | 16.790
Sl | 086 | 0.9 | 0.69 | 0.747| o * : [sse.50 £8984.0
0.18 0015 | 0,10 | 0.143 | 27.07 TJlé 20,26 | 0,9859 | 3861 10.186
0,26 | 0.21| 038! o017 | Bl
i M. V. p1.35204) 215,7 4,72 | 0,8078 302,88/)
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THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

. runwo 4O K
wours _308-176

‘FRESH FEED WET GAS [ wmved NET CHANGE | . YIELD BASIS H,+CO FED .
% | mae | dnr % [ ArWebes | e | wmir | mor | wae | e [WCF i Tie Uncses.
sgm 56.48 | 15,140 |424.38 | 13.48 | 1.978 | 55,43 5.449 | 0.5 7.487 | 13,171 368, don of
E:Il 60,08 £4.984 43.26 8,379 12.86 | 17.563 42,487 23.942 18 .54 37 3
. | s.62 | 2,009 | 47.08| 2e.84 | 3,958 |174.26 [10.807 2,808 126,24 6, xr . .520
a.0¢! 0 by 1
0.104 6.26 | 0.908 2.501 s.400 | 0.804| 12.99 0.850) 1 x
1Y 2.55| 0.343| 9.63]| 0.946 | 0.946 1.200| 0.343) o
Siode 0,77 | 0,114 3,43 | 0,515 | 0.1l
1710,
27| 0 13.46| o8m1| o 3.201 | 0.320 13.4q 0,886 42| 3.118 0. 12,13 0,797, *% | 1.938 D.128 {63.0 ]
042 | 0,062 | 2.73| 0,171 ! 0,171 0,233 | 2,75 0 424 | 0,644 0,04:
1.38 | 0,205 | 11.39] 0.560 | o©. 0.7 0.208] 1. 0.750 % 2,78 0250 10 o 610 | 3 794 b.127 {78.0 ]
0.39 | 0,057 s3] 0.158 0.216 | 0.057  5.310.218 4% | 0.801 0.045] .31 0,218 ** | 0601 b.oss
0.66 | 0,097 | 6.80| 0,268 0,208 0,365 | 0.007 6.9q 0.a48 55 | 1,246 0,082 6.000. 59 | 1,348
020! 0.015! 1.08| 0.081| 0.041 o.056| o.018 1.04 0,071 % | 0.208 0.014{ 1.09.0 52| 0.206 b.014
0.6 0.022 | 1.85! 0.081 o8z o 1.88 0,122/ 8% | o, Py 1.88 554 ) o554
40,62 2 8,507 0 97 L!!%_ | 6,181 b.408
41,827 | 531,46 14,741 | 318,76 | 40,601 |
He+C0} g, 10,015 | cen 8,357 | 68,29 63,085/ 31,369 | -31.71
B0 ] s _esees | 3.285 1 ] S S
: —SUMULATIVE, A ) EFFLUENT | Mowmm o 0.508] 71,27 4,60 0,968 0,722
Previous Total ' ' ' SHIFT RATIO | ™ML O 111,89 7.368] 19.478 1.262| 107.24 7.059) 7,149 1,129
Current Period o) 6. :‘&w' .99 0.8568.023| 1.619 0,107 12.99 0,855) 1.619 0.107
New Total | . | wo©o) o 124.8d 8.220 21.004 1,388 120,23 7,914 ,768 |1
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NT WATER 7.128| 128, 8.4548,.528! 15 1.015)
Contraction [ee] Ha Hz+CO co Ha | CO+H, C+/G+ GROSS WATER 49 9,309 1
HYDROCARBON
64,50 |e6.94 |74.41 |79.15 | g2.78 | WG+ A 9,930
‘M3 = 16.91 X #/MCF.
. o - . o ) . o cc/M? = 1413 X go'/MC‘:l
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA )
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 39 Fresh Feed 15743 °APL 49,5 10.5 In Reactor at Start of Period 2390 Screen Analysis Sedimentation
Natural Gas 393 Recycle 15392 Neut. No. 38.6 38.1 Fresh Catalyst Added 8| Mesh | Microng Do Microns %
Generator Outlet 371 Combined Feed 31135 Sap. No. K 8.9 Total 21 On 40} 419+ 10,9 80+
Reactor Inlet 358 ‘Wet Gas—Measured 5313 Hydrox. No. Catalyst Recovered 204 100 150 68,2 40—-80
‘Condenser Inlet Adjusted 5588 Bromine No. 88.0 In Reactor at End of Period 2209 150 105 11.3 2040
Product Accumulator 355 Loss. 275 Pour °F. 200 K 6.0 10—-20
Chemicals, % by K2COs 9.5 REACTOR d-p, Inches H20 250 62 0.9 0—20
No. Height * 325 44 0.9
TEMPERATURES—°F. Recycle/ Fresh Feed 0.978 N 2 - 43.2 6 6B 1.8
Oxygen 449 Inlet Velocity*ﬁ../la‘. 1.102 2 43,2 T4.4 58 CATAL¥5T
Natural Gas 662 Fresh Feed ate—S.CEH. 15192 HEMPEL, DIST. % .‘PI 3 74.4= 105.6 &8 Buik Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 594 5 °F. 4 105.6- 342.0| 300 Aerated 148
Quench Accumulator per Lb. Gatalyst 8.66 | ** 72.0 | 55.8 (Calo) 0-12%| 24 Settled 149
Reactor Inet 288 400-550 17,0 | s6.8 total 511 Compacted 163 |
Condenser Inlet 550+ 11,0 B Particle Density, gm./ce. 4.3
Product Accumulator 68 Heat Transfer C CALCULATED FROM dp INHa Value, ml./gm. 15 ;‘
CatalystNo.  Height™ Steam Rate = 54319 #/np |- S T M. DIST. O Density, Lbs./Cu.Ft. 1p5  [Ne Surface, m?/gm.
L 12,0 | 744 @ 8035 paie & 518°P Naphtha °F. Inventory, Lbs. 1754
2 43.2 643 = 1197 |BTU/# BP 104 Bed Depth, Ft. 21.08 CHEMICAL ANALYSIS
3 744 | 661 Wster in @ 179°F 10 140 Yolume, Gu Ft 13.89 Fe
4 1056 i = 7lprofy | W= 235 i
5 136.8 655 Heat Transferred/f stesm 0% 354 °
6 168.0 652 = 1060 BTU EP a02 H
7 199.2 | es7 (1060} (343,9) 97.5 K20 W+ % basis Fe
8 2504 | 644 = 364500 |BTU/br X-Ray Avalysis—
o 261.6 35 Ave. Bed Temperaturs = 667°F FezaCs
10 gop.8 | 634 |Tube ares = 32.3ref Fes0
12 342,0 | 626 K * (T49)(32.3)  *|"5-° re
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOWR |1500 | 2100 |os00 [AVERAGE | M/HR ¢ H ° Mol % | M/t < H ° Meass At. Wt Balance
FRESH FEED %oe | 0,30 | 02083 asg YT 04 303.05 318,76
oo |36.02 | 36470 | 36,52 | 36.48 |15, 149 15,140 | oo o .27 7.27
B, le0.13 | 60.05 | 59.80 | 60.08 |24.924 49.848 e wATER 241,43 151,43
90 | 2045 | .59 | 2,84 | 2,62 | 1,088 1,088 2.a76| S | 1,60 | 0,228 | 0,228 6 |TOTA 531,46
| Moo | 069 | 0.62| 0.69 | 0.63 | o.262 Noe 120 | 0am FRESH FEED 531.46 531,46
B | o.es | 0.05| 0,07 0,25 | 0.108 0,304 | 0,416 B lep.se  |11.762 | 11,762 | 47,088 WEIGHT BALNCE)  g7.00
LA S5 | 6,00 1.271 | 7.626
e 9,44 | 4.572| %% | 546 | 080 2,300 | 6, WET GAs FACTOR 1.08188 |
6341 | s9.408 1,097 | % | o8 | 0.8 | 004 o.s0 il 275
BALAI P 97 TOTAL 16,978 | 61.174 | 21.014
LIQUID PRODUCT RATES
13.99 | 15,86 | 15,42 MW | MER GAGE | GAL | °F | FACTOR | GAL mil e # BN
| 45,05 | 43,42 | 43.26 |mpqy mmep O lyvg  |588,50. |78 049913 |
| 27,31 | 26,96 | 26,84 | 79,51 | 1.5040 | 41,507 4v9  le53.29 |66 {0.9970 |262.550
188 | 245|108 | | %8-ier] asone
875 | 5.60 | 6,18 | 168,44 1121571 114,018 8'83 148,17 |62 10,9990 |146,02¢ 71,267
2017 | 2018 | 2,38 |ppevers 15,69 |72 [0,9941 | 15,399) 10.968|
076 | 0.78| 077 | 79,31 s 2¢
2,08 | 26| 217 | o0 263 b
0438 | Outd | Oo42 5,08 375. |76 |0 9 X3
1,86 | 1,82 | 138 |immaica 1770 |80 |
0,81 0,39 | 88,43 7,
0,88 0488 | o vemn 68,29 |76 o .5
! 0,18 0,10 | 7,07 16,60_| 68 |0 00042
&5 | oaae | 0.8 | 0a5 | | as0.40202.45 |
1,683 | :18.7 409,008 3394,38] 17,048
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THE TEXAS COMPANY — MONTEBELLO LABORATORY - TS S
YIELD CALCULATIONS wouns _176-800
FRESH FEED WET GAS mmwﬁ-lgm NET CHANGE YIELD BASIS H:+CO FED
% whe | e % ——,.%'%&,— whe | mhe | e | me | g mw_jq'ft— Unat.
| 36,860 | 15,818 (426,09 | 13,787 | 2,168 | 60,73 | 5,687 | £0.899 7.886 | of
59,540 | 84,760 | 49,98 | 43,499 | 6,854 | 13,88 | 17,977 | v
2,916 | 1.812 | 563,54 |25,076 | 4,094 160,18 | 10,738 950| 14,832 817
0,908 | 0,876 | 10,63 | 2,837 | 0,383 | 9,80 | 0,925 | 124
i | 0,063 | 0,026 | os42| 6,80 | 0,909 | 16,05 | 2.ee1 | .04 3 on
QR 2,260 | 0,386 | 9,99 | 0,934 oE% ieg 7349 |
Gl 0,800 | 0,386 | 3,79 | 0,331 | 4 0,126 2
G+C
&% 2,090 | 0,529 | 13.84 | 0.864 | 0,864 1.105 34204 0,211 12,46 0,822 5% | 1,004 |
i) 0,385 | 0,060 | 2,65| 0,188 | 0,158 0,818 0,625/ 0,041
Sl 1,367 | 0,215 | 12,06 | 0,865 | 0,565 0,780 X | 2,412 0,150 11,480 810|3.870
Sty 0.4350 | 0,068 | 3,95| 0,178 0,178 0,248 0,813 0,084! 3,98/ 0,261 *® | 0,618
Gl 0,617 | 0,097 | 6,80 | 0.255 | 0,255 0,362 1.248 0,082| 6.80| 0.448] 545 | 1,248
i) 0.127 | 0,019 1,87| 0,048 0,068 0,067 0,261 0,017 1,37 0,090, 5% | 0,261
i 0137 o.0ze| s 0087 0,087 0,07 | 554 0,354 |
CC | 8. 37.89| 2,501 6.529 |
TOTAL 41,645 |630.78 15,761 | 336,95 | 41,338 | e2.005
HetCo 39.972 15'“:0' L3 9,022 53,664 es.aae@ 52,6868 | 30.9!
H./C0 2.63 | 66009 3.16 2.04 | 1.37 —
BT XY N [ PP P P o.me 1,18 eusen | |ro.seslo.me
Previous Tetal SHIFT RATIO | TOM ot 113.84 1,306 [109.01 |7.501 17.412 1,149
Current Period 000 7.1 ﬁmi%:‘ 12,60 0,099 | 12,60 |0.852 | . | 1.501 0,099
New Total ) B _7 H0)(C0) nobuas ¢+ 126.2¢ 1.406 121,61 |8.333 18,913 |1.248
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NI WATER 6.610 [119,08 0,944
Conmaiul‘ o ‘ H, I H,+CO | co ‘ H, ‘ CO+H, | Co+/C+ | otoss wam 131.68| 8.69 1.043
62,06 8675 |re.s2  [rr.as  |e2.1 a1 48,64 | 8112 | it 155,63 |
9/M3 = 1691 X 3#/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 ae Fresh Feed s7e1 |"API ) 0.6 10,4 In Reactor at Start of Period | oo Sereen Analysis Sedimentation
Natural Gas s02 Recycle 1ses7 | Neut No. 393 38,3 | Fresh Catalyst Added Mesh| Microng % |  Microns %
Generator Qutlet 87 Combined Feed 51428 |Sap- No. | 465 41,0 Total On 0 419+ 1)y o 80+ ]
Reactor Inlet 372 ‘Wet Gas—Measured 5404 Hydrox. No. Catalyst Recovered 217 100 150 85,6 4080
Condenser Inlet Adjusted 5973 Bromine No. s In Reactor at End of Period 2012 150 105 10.8 20—40
Product Accumulator 352 Loss. 569 Pour °F. 200 " 4.6 10—20
Chemicals, % by K2COa 0.5 REACTOR d-p, Inches Ha0) 250 |62 el 0%
No. Height ® “ 14
TEMPERATURES—°F. Reeycle/ Fresh Fecd 0.994 112 - 432 1.6
Oxygen 9 nlet Velocity—t./sec. 1.072 2 43,2 - T4, ATALYST -
Natural Gas 670 Fresh Feed Rate—S.CEH. 15149 HEMPEL, DIST. %| .API 3 78,4 = 105.8 64 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 1900 205 °F. ¢ 105.8 = 3a2.0] 2vs Aerated 18¢
Quench Accumulstor 170 per Lb. Catalyst 9.18 00 72,8 55.4 (Cale) 0-12"| 23 Settled 136
Reactor Inlet 290 400-550 18,6 36.1 total 481 Compacted 147
Condenser Inlet 550+ 8.8 o Viﬁir(jcle Density, gm. /ce. 4.1
Product Accumulator 69 jest Transfer Calculations CALCULATED FROM dp NHa Value, ml ‘gm. 8.65 |
Catalyst No.  Height ® Steam Rate = 352, #/hr |A- S T-M. DIST. 01 Density, Lbs./Cu.Fr. 122 = Surface, m? /gm. <
! 12,0 745 |8 819 psis & 521°F Naphtha °F. foventory, Lbs  lass1 L ..
2 43.2 650 = 1196 BTU/E IBP 102 Bed Depth, Ft. 29.5 CKE\!ICAL ANALYSIS
3 74,4 _evs__ Water in @ 175°F = 145 pro/d '® 140 Yoluze, Cu Pt 135 ~ Fe 66,6
4 105.8 {Heat Pransferred/iv.| stesm | 5% 236 | c a.17
5 1368 666 ® 1053 BTY 905 352 : ° ]
" 168,0 659 |(1053)(352.1) = 370760 BT/Hr ¥ 400 L " 0.51
s 199.2 651 vo. Bed era . 97.5 K20, W4, 7 basis Fe
8 230.4 648 s 679 F X-Ray Analysis—
9 261,68 g39  |ar = e79-521 = 158[F FeacCs " ao®
10 2028 639 |Tube area = 3.2 rtf Fra0 55
12 342.0 631 X Emy(si.Ey - ort | Fe 5
{ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR luoo 12100 losop [AVERAGE | M/HR < H ° Mol % | M/Hr c H ° sesetors AL, Wt. Bolance
FRESH FEED 15,212 115.212 15.212| Sone | 0.45 3:33% 21,504 (V5T O 304,83 336495
oo |36 56,51 | 36,580 | 24,760 49.520 oo N 7132 71,12
59,69 59.500 | 1.212|1.212 2asze] Phe WATER 131.68 131.68
2,69 | 5.24 | 2,81 | 2,014 oo | 1,88 |o0.276 | 0.278 0.552 |TO™ 507,65 639,75
Mo | 0,88 | 0.90 | 0.84 | 0,903 | 0,026] 0,026 | 0,108 oo | om3 | 072 FRESH FEED 539,75 539,75
8. | 0,00 | 0,08 | 0,08 | 0,088 P 083 12,085 | 48,332 WEIGHT BAANCH 94,08 :
M- ¥. 02,9919 St 8,19 [1,203 | 2,406 | 7,218
whie .278 | s.ase| 5 | 453 |o,ees | 1,098 | s.308 WET GAS FACTOR 1.10537
42548 .50 ko.g0p lso.ms| S5 | ooe 01008 g:gggm _32352 el 569
BALANG 97,47 97, 84| TOTAL 6.877 | 61,160 22,1468
WET GAS 13002100 _|0500 GAS FLOW RATES LIQUID PRODUCT RATES
Lo | 13,80 | 18,81 | VR PRESSURH TEMP. | S.CF.H| M.W. | M/HR | HOUR GAGE | GAL °F | FACTOR I GAL AT & Q/AGHA‘L I 3 G?\P':m
%e les,30 | 43,30 | 42,08 | 43,489 |ppo reep e ) O i} | 378,28 g_m_‘mg_u.s 241408
Prw 25,77 | 26.25 | £5.91 | 26,976 | 79.31 68,871 1: 859 0. ggsn 5761 1 ,4997K [41.585 '_a}ﬂ 146,17 {62 [0,9990 |146.08 | 6.509 | 950.4 | 7.12
24257 | cas : 224,91 2464,0 | 10,88 |
| 6.340 | 160,44 | 7.235 | 4.067 0.9915 540t . 1.1637 [14.250
| 2.260 |pecvas n 56430 |64 [0,9980 | 66,19 49,6 | 365.8
| 0.800 | 70.51 | 6450 | 1,985 09436 14607 [.1657 38,40 ok | 19,08 |60 [1,000 1992 | 6.505 | 1206
| 24090 [peep 261.18 1708.9
| 0388 | 5,08 | 9,7 0.997¢ |387,58 3216,5
G | 2ee0 | 2ean | 2,28 | 1,307 | uroncnl -© 0.99870| 68.21 |10,6 |see1 |131,1¢
%_M 0utt| 08| outto | 8,43 | 8,900 lg0.e1a 8,209 15,800
7250 | 0060 | 04651 0400 | 04617 | oxycay . 0.9980 | 77,83 |10.4 43,9
%% loae | 00| 0as| oaar| 8707 |4, 388 20,746 1,000 | 17.70 | 8,505 | 147,0
Sk |oas | oas| oar| oawm| .. -©
i MY nameins.r | 37920 51473
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THE TEXAS COMPANY — MONTEBELLO LABORATORY o 49T
YIELD CALCULATIONS Houns __200-209
FED
FRESH FEED WET GAS RECYCLE|COMBINED) NET CHANGE YIELD BASIS H:+CO -
POLYHER A
% whe | e % | WeBlmee | | ke | mbe | e | gme [FMCF] Bal| si/hr misice #he al] Gal/br Al/MCF| Uneats.
13,35
44.74
26,04 DI CAl
2,26 SEVER) I TIONS DATA e
g, 0,053 | 0.08) 5,70 FROM_THIS PERTOD ARE NOT
G 2.06 VALID, .
G 0,81 ! . :
H i i
C+Ce ; ;
i 625 -
Gy 2.2 e : 25
o 0.45 | 2 i I
T | ! 6.30 H
CH, .51 ! ! 5.00 i
C. T i 486 .
0,30 bl
5.45
Gl 0,57 : 548 !
528 :
Gl 0,09 52 - +
s i X :
S 0.11 = t H T
Ca-Ce i : H
TOTAL i
Ha+C0| i SCEH. ; .
H./CO f i i . 4
CUMULATIVE_TOTALS . ROV on i
FCOMCH G | Cy¥. gl [ gk | _ga/f | PFPUUENT I
Previous Total ! HIFT RATIO | 10 oL i
'llg‘lmﬂ(l:lllll
i icals
Current Period )00 s : ;
New Total | (Hz0)(CO) eRODUCTS C,+
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—%; | SELECTIVITY | Wer waTt
Conmcrion| co | Ha Hz+CO co [ Hy ‘ CO+H, Cy + /G + GROSS WATER
| | H T RGN
| 1 . TOTAL—C, 4
g/M3 = 1691 > = 'MCF.
/M3 = 1413 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS
PSIG RATES SCFH OIL WATER INVENTORY DATA SIZE
Oxygen 420 Fresh Feed 15344 °APT In Reactor at Start of Peri Sedimentation
Natural Gas . 405 Recycle 16274 | Neut No. Fresh Catalyst Added Microns 5 )
Generator Outlet 400 Combined Feed 31618 |5 Mo Total 2. On 0. st 80+ B
Reactor Inlet 287 Wet Gas—Measured | con0 |Hydrox. No. Catalyst Recovered W Lo i 10-80
Condenser Inlet Adjusted | gop) | Bromine No. In Reactor at End of Period |
Product Accumulator 368 Loss 19 |Pour °F. )
Chemicals, % by K2C0s REACTOR d-p, Inches Ho0)
No. Height® |
TEMPERATURES—°F. Reeycle/ Fresh Feed 1.06 ! 112 - 43,2 80
Oxygen 401 Inlet Velocity—ft.[sec. 1,078 2 43.2e "A-!; 8
Natural Gas 82 Fresh Peed Rate—SCEH. | o o | HEMPEL, DIST. ¢ 3 74.4- 105,68
Generator per Go.Ft. Dense Bed | 3 0 205 °F. 4 108.6- 342,0| z00
‘Quench Accumulator per Lb. Catalyst 8.60 400 (Cale) 0-22" 22
Reactor Inlet 228 400-550 total 500
Condenser Inlet 550+
Product Accumulator &7 Heat Transfer Cal 1 N Valee, il am
Catalyst No.  Height " (dats mot availsble A.S.T. M. DIST. OA Density, th.r(tu.Fi V-Nz’ J:f‘ac‘e:ixivfm.
1 12.0| 783 Naphtta °F. Inventors, Lbs. 1718 R
2 52| 638 8P BelDegth Ft. o oo N
3 74,4 655 105 ; Volume, Cu Ft _ 14,28 :
4 105.6 | 0% ! e “ . i
5 136,8 | 655 0% . L o ]
s 168.0| 651 £e B i S
7 199.2 | 632 B S
P 230.4 | 630 ) N I
9 . 261.6| 622 L ]
10 292,8 | 644 . e
12 342,0 | 638 Fe
} GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
h :
HOUR ’ IAVERAGE M/HR c H o Mol % | M/Hr c H o Mo i At, W1, Balanc |
o 0.075 wET Gan
FRESH FEED 2000 0.50 11,148 22,446 i
co co OiL
Zooo |36.22 | 36,89 | 36.30 | 36,470 | 14.765 | 14.765 14,765 | *co
H: 'WATER
=8 60,18 | 59.31 | 50.75 | 59.747 | 24.183 48.376 2o
co, - Co, TOTAL
aebo | 2,72 | 2,91 | 3.04 | 2.890 | 1.170 | 1.170 23400 *%° | 1,05 |0.200 | o.ppo 0.580
N. N, FRESH FEED
260 | 0,78 | 0.86 | 0.88 | 0.840 | 0,340 zeae .26 10,339
CH. CH, ! 'WEIGHT BALANCE|
weodz | 0,10 | 0,03 0,021 | 0,084 iz | 82,59 403 [ 12.405 | 49.612
[
M. ¥. | 12,935! Stk 7.92 |1.189 | 2.378 | 7.134
C;Ha 'WET GAS FACTOR|
12,942 ddont | 4,64 10,697 | 2.001 | 5.576
G.12 |0.018 0.072 | 0,180 INDICATED LOSS—S CEH
16.956 | 61.402 0.0¢4 |0.02¢ | 0.048
BALANCE 92,33 98,24 1 TOTAL 17,282 | 62,502 | 23,026
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
°F | FACTOR | GAL AT&q AP 2 7 HR
28010 13,35 VR PRESSURH ~ TEMP. S.CFERH| MW M/HR HOUR GAGE GAL. F #/GAL. o« GAL HR
He 386.7 | 87 0.31 2.00
b 44,74 FEED OL | sv0" | 165,75 |62 |0.9990 | 165.58] 49,7 |1076.45
dedio 26.04 79, 6,60 Q.%o 9933 | 15344 | 1.496 |40.485 1" 56, 64 10,9980 56.19, 6.501| 365.29
1. 67
2o 2,26 |wrcas 109.70 713.16
Jreoh 5,70 | 158.44 7.01 4,0690,9933 | 5239 | 1.172 |13.82¢
7
[N o
28.082 2,068 RECYCLE
Gl 0.81 79431 8,50 | 20,26/0.9493 | 15188 | 1.172 40,074
GoH, 41T
S5t 2,32 |peen
G, 0,45 5.02 | 9.6 | 20.250,9493 | 1086 | 1.172 | 2.865 |WATE!
H, 405.3 | 208 [ 1627 42,030
siioe 1431 | naTURALGAS | 51536 201,48 |71 10,9988 | 201.13| 10,6 |2416.09
Gilte 0,39 | 28,43 0.8623 | 5692 | 1.221 |15.018 318%"| 198,73 |74 [0.9985 | 198.43| 8.209/1646.77|
Gt 057 | oxvern 92,70 769.32
Gl 0,00 | 27,07 7.54 | 20.84]0.9937 | 4225 11.148
C.H
ey . 011 | croan
M W ?:

44



THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

o 49K
Wouns _209-221

YIELD BASIS H:+CO FED

FRESH FEED WET GAS RECYCLE| OMBINED) prruent| NET CHANGE -
% whe | e % |AWeBlme | [ e | e | me | e [EOF] Bal] v TG B [ECF] Elewl] wVh JAVHCE] Uniais.
990!0 ST.187 | 14.828 (416,33 | 14.377 £2.194 61.45 5.599 | 20.427 7.793 12,634 353 pi of
55.. 69,010 | 23,661 47.50 | 41.480 6329 12476 | 16,155 | 39.7168 | 22.484 | =17.232| 34.7 %
995“" 2.813 1,123 49.42 | 26,787 4.087 [179.87 | 10.432 | 11.555 | 14.520 £.964( 130,45 8,966 m RP 0.510
&nu 0.957 0.382 10,70 2,493 04380 10,85 0.971 1.353 1.381 koo-55‘ Q.128! |
S8 | 0.0n8 | 0.055 | 0.53| €.363 | 0.971 | 15.58 | 2.478 2.511 | 3.440 | 0.938] 15.08] 1.084 Fao 0.024
&"’!"‘ 2,287 0,349 0279 0.891 0.891 1.240 0,349 2.79] 0.673 71.9
God 0.893 | 0,136 | 4.09 | 0,348 | 0,348 | 0.484 | o0.156| 4.00(0.281
c+Cs 28
%% 2,137 | 0.326 | 13.72 | 0,832 ; 0.832 | 1.158 | 0.326] 13,72| 0,943 432 | 3,176/ 0,218 35/ 0,849 625 1.w_g'n 136/84,3
Gl 0.397 | 0,080 | 2.64 | 0.155 | 0.155 | 0.215 | 0.060| 2.84|0.181] 42 J&mzﬂi_— - |
5] 1.393 | 0.215 | 11.95 | 0.565 | 0.545 | 0.756 | 0.213| 11.05{0.821 5% | 2,390 0.164 u.u!o.vso: 610 1.0,4_11]9.125 €9.6
Silts 0.480 ' 0.073 | 4.24 | 0.187 | 0.187 . 0.260 | Ao,.m;‘ .24/ 0.201] *8 | 0,672/ 0.060] 4.24/0.201] “® | 0.872| 0.060|
G 0.623 | 0.095 | 6.66 | 0.243 | 0.245 | 0.338 | 0,095 6.660 1.222 0,084 e.ee? 0.468] 5 1202 0.,084/80,3 |
St 0.153 | 0,023 | 1.66 | 0.060 | 0,060 = 0.085 | 0.023] 316/ 0.022] 1.66/0.124] %% | o0.316/0.022| |
Sl 0.157 | 0.021 | 1.77 | 0.053 | 0,055 . 0,074 | 0,021 0,319/ 0,022 1,77 0.122| 5% | o0.319/0.022| |
s 8.918/0.613| 38.03| 2,614 6.566/ 0,451 |
TOTAL 39.927 15,258 38,946
Hrco 4,599
e 38.389 SCEH. 8.523 21.754 | 60.143 | 30.277 | 29.866
He/CO 1,59 | 68731 2,88 1.9 1.36 - . :
Lrgarfa;mé:{lyg% Tg,??,[z‘js A T EFFLUENT RECOVERED ONL 7| 4,300 92,6341 0,662, 62,57 4,300 9.634 |0,662] |
Previous Total ' ! SHIFT RATIQ | O™ ot 105,21) 7.231]  [18,552| 1,275]100,60| 6,914 16,200 [1.113
Current Period (€0 .11 " Gcis 12.02| 0,826(8.0¢| 1,495 0.103] 12.02| 0.626 1.495 | 0,103
New Total | @e0ico) ") e, 117.23{ 8,057 20,047/ 1.378]112..62| 7,740 7.695 | 1,216
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION -9 | SELECTIVITY | NET WATER 6.218/112 7.699!8 13.451! 0,925
Contracti co Hz I H:+CO co | H: “ CO+H, Cy+ G+ GROSS WATER 124,04 8,525 14,946] 1 ozj
20 73,08 |77.80 |61.85 |43.39 | 49.66 [80.20 e 146.16010,046 ]
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 425 Fresh Feed 15132 APl 49,9 10.5 Tn Reactor at Start of Period 2101 Screen Analysis Sedimentation
Natural Gas 412 Recycle 14760 Neut. No. 40,4 36,9 Fresh Catalyst Added Mesh | Micron: o Microns | “ _
Generator Outlet 410 Combined Feed 2o8g2 |- No. 46.8 10.8 Total onaoi 419+ | g5 ol B0+
Reactor Inlet 392 Wet Gas —Measured 5281 Hydrox. No. Catalyst Recovered 74 100 150 6541 40—80 |
Condenser Inlet Adjusted 5783 Bromine No. 89,7 In Reactor at End of Period 2027 150 105 8.9 —40
Product Accumulator 374 Loss 502 Pour °F. 200 74 642 10-20
Chemicals, % by KaCOs 10.0 REACTOR d-p, Inches Hz0 50 |2 gl om0
No. H_eixht“ 3% | ad 1.8 i )
TEMPERATURES—°F. Recyele/ Fresh Feed 0,975 132 - 43.2. 58 |B 3.6 |
Oxygen 420 Inlet Velocity—ft.[sec. 0.970 2 43,2 - 74.4 s7_ . EATALYST
Natural Gas 718 Fresh Feed Rate—S CEH. 14549 HEMPEL, DIST. % .API 3 74.4 - 105.6 s8 Bulk Density, Lbs./Cu.Ft. .
Generator 2540 per Cu.Ft. Dense Bed | 55 5 T 4 105.6 = 342,0| 280 Acrated uz
Quench Accumulator 168 per Lb. Catalyst 8,93 400 77,0 55.1 (Cale) 0=12" 22 Settled 145
Reactor Inlet 314 400-550 19,5 | 34.0 total 475 Compacted 161
Condenser Inlet 550+ 3,7 Particle Density, gm.,/cc. 4,3
Product Accumulator 66 eat Transfer Calculitions CALCULATED FROM dp NH; Value, ml./gm. 12.2 B
Catalyst No. Height® team Rate = 382, #/0r A. 8. T. M. DIST. 0} Density, Lbs./Cu.Fr. 115 2 Surface, m?,gm.
1 120 738 765 psia & 513°F Naphtha °F. fnventory. Lbs. 1630
: e 630 = 1198 BYU/¥ 5P 101 Bed Depth, Ft. 21,26 |CHEMICAL ANALYSIS
3 74.4 650 Mater in @ 177°F 3 145 Bru/f '™ 140 Volume, Cu Pt | 14.03 Fe :
4 105.6 eat Trensferred/lb, steam | 5% 236 ¢ !
5 136.8 647 = 1083 prU 0% 355 °
6 168.0 639 |(1053)(382.4) = 402667 Brm/te °' 412 H
7 199.2 633 ave. Bed 6.0 K20, W+, % basis Fe
8 __ 230.4 625 = 6s7F X-Ray Analysis— ]
9 261,6 619 a1 = 657-513_= 140le FexeCo
10 2928 619 be Ares = 31,7 £? Fea0
12 342.0 o1z K S(idiaTor— ° |s8a Fe
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR ’ AVERAGE M/HR c H o Mol % lkM/—Hi— < H o Mmir:; At. Wt Balance
FRESH FEED Qa0 | 0.0 |0:070 1,186 |¥T O 307,63 336.88
Do |37.04 | 39,17 37,20 | 37,137 14,828 |14.8%8 14.828] oo o 62,57 62.57
2ds | 59,11 | 59,11 58.81 | 59,010 [23,561 47,122 e WATER 124.04 124.08
50 | 2001 | 2.72| 2.81] 2.818]1.25 | 1,108 2,246 i 84 | 0.261 | 0.261 o.522_|TOTA" 494,24 | 53,49
Sow | 0.85 | 0.91] 1.11| 0.957 ] 0.382 i o .39 | 0,330 ki 523,49
8- | 0.10 | 0.08] 0.07] 0,083 0.033 | 0,083 | o0.132 e | e212 1,650 ha.eso | 46.600 WEIGHT BALNCEl 94,41
MW 133111 O Gl 8400 11,35 | 2,270 6.810
e ho.e70 | 5.335] &5 .97 | 0.705 ! 2,115 | 5.640 WET GAS FACTON 1,09508
15,984 |57.524 J2z.a00| S0 | oioe 0008 | 0:045 | o009 INDICATED LOss—s CFH 502
BALANCE] 97.42 97,64 103,23| TOTAL 6 | 59,326 21,708
GAS FLOW RATFS LIQUID PRODUCT RATES
15,02 14,04 | 14,377 \'a:1 PRESSURH TEMP. | S.C.F.H| M. W. | M/HR | HOUN GAGE | GAL °F | FACTOR | GAL.AT& 3,9},’& # civ.“ T
38,85 142,66 | 41.480 FEED o83 " O |sesy |290,59 |70 | 0,9951 | 288.97| 49.9 | 1876.5 | 62.57
20,06 6,03 | 26767 79,51 | 6.426 | 20.174 09008 | 15302 |1.4860 | 39,027 313} (175,82 |ss | 0.9886| 173.82| 6,494 1128.8| 9.634
2.7 2,43 | 2,495 |0 115,15 47,7
6:45 | 636 | 6,365 [160.4¢ | 7.1 | 4.077 0.9943 | 5261 |1.1451] 15953 0.46 43.0
2.39 | 2.22 | 2.287 |iiovqr 115,61 7507
0.97 | 0.86 4895 115,14 | 5.423 | 20.344 | 0,9477 | 13785 |1.1451 | 36.373
~ [899.2 119 ]
2.27 | 2.30 2137 | e
0,47 | 0,38 | 0.397| 5,02 | 8.8 | 20,344 | 0.9477 | 975 |1.1451| 2.573 |WATE
411.8 | 207 | 14760 x
148 |1.42 2393 | warurazcab 7'1 | 375,50 |80 | 0.9976 | 374.60| 10.5 | 3108.8d124.04
0.3 20,43 | 8.517 | 20,652 | 0.8850 | 5378 |1.2176 ] 14,168 s16h | 294,75 |82 | 0.9973 8.299 2439.59 14.946
0.63 OXYGEN 21} [112,26 |80 | 0.9976 929, .
4z | oo | 0.18 27,07 | 7.004| 20,967 | 0.9905 | 3988 10,528 Jors | 15,28 l61 | 0,994 110,
S | 0.6 | 0.0 it 1488.4
| 5,82 |0,3048




THE TEXAS COMPA:lY — MONTEBELLO LABORATORY nun No._ 49 L .

YIELD CALCULATIONS wouns __221-248
FRESH FEED WET GAS RECYCLE| ""]‘;R"E"f;” NET CHANGE YIELD BASIS Ha +C0P;EEYDKE i}
% me | /b % AL WeBdme | | b | wke | mhe P T eel] CF|Unata.
oo | 36,580 14,776 |413.82 | 13,937 | 2,084 | 56,38 | 5,786 | 20,560 | 7.869 ﬂ.hﬂll.&&a Distributioh of
e 9 24,083 | 48,56 | 43,422 | 6,495 | 13,09 | 18,024 | 42,107 | 24,519 | -17 5.4
Puo | 2,377 0,960 | 42,25 | 23,477 | 3,511 | 154,56 | 9,745 | 10,706 | 13,256 | 2,561 112,30 400 B D.520
| Moo | 0,607 0,282 | 7,90 2,067 | 0,308 | | o.85¢ | 1,136 | 1.162 o p.146
0,717 0.290 | 4.65| 8,210 | 1.228 | 19,71 | 3,408 | 3.698 | 4,656 | 0,959 15,06 1,022 0 041
2,235 | 0.33¢ | 9.37 | 0,927 | 0,927 | 1.261 4| 9,37 0,636 7240 |
0,870 391 | 0,361 | 0,361 | 0,491 QW
: 1403 28,34 1,9024]
2.160 | 0.323 | 13.59 | 0,897 | 0,807 1,220 | 0.323 13.59 0.s2e 432 | 3.146 0.214] 12,23 0,830 % | 1.797 0.122 {8440
0.410 | 0.061| 2.69| 0.170 | 0.170 0.231 | _0.081 2.68 0.183 4% | 0.634 0,043 _ | o
1.543 | 0.251 0.640 . 0.871] 0.231 12.9jo.agi_i1°_ 2.592 0,176| 12,31 0,836, %10 2,018 0,157 | 74.2
0557 |_0.080 0.225__ 0.303 | | 488 | 0,957 0.065| _4.85 0,316, % | 0,957 0.085
Gile 0.770 | 0.115 | 8.06 | 0,320, 0.320 _0.435 7 545 1,479 0,200] 8.06 0,547 45 | 1.479 0.100 | ¢
(54 0.167 | 0,025 1.80 | 0.069 | 0.069 . 0.094 | 525 O.S.MS . ML”‘ 0,343 0,023
0,207 | 0.031] 2.61| 0.086 ' 0,086 0,117 0,051 2,61 0,177 %% a.n:@ 0.032] 261 0.177’: 55 | 0,471 0,032
! 46.&&.1«7 9,@@]_&@_5&2%3 7,065 0.479
40.390 | 517,17 14,056 | 314,00 | 41,509 | 81,899 |
Lse.859 | " scem 7,579 25,809 _sz_.m_i 32,388 | S T R o
" 1.65 | everes 3.2 3.2 | 2,05 | 3,12 B P -
o +Cgl“f}é“” LATIVE, Tg‘;‘?i‘j} A T Rl EFFLUENT | WCOWS0 0t . 67.75.4.507 10,416 /0,707 67,734,597 | {10.416/0.707]
Previous Total | ’ ' ' SHIFT RATIO_| ot o . 114.00)7,744 20,088/1.360|109.39 7426 | 17,481,187
Current Period 00 6.2 jﬁ%ﬁi ) 13.0810.882 19,02 | 1,633,031 | 12208.0 888 | 1.633.0.111
New Total o (H0)(CO) PODYCTS 127.17|8.632 21,671, 1,471 112247 8.313 | ;19.114;1.297
FRESH FEED CONVERSION — ¢ TOTAL FEED CONVERSION - | SELECTIVITY | NI WATIR 6,792 1122,36| 8,306 |8.32814 593 0,997 i J__ _ !
Contraction;  CO H, ‘ Ha+CO co 1 Ha ‘ CO+H, | G+ G+ . | GHOSS WATER 135,449,194 | [16,326:1,108 : ‘ A,_:; !
| HYDROCARBOR . Lt i
62,97 I 85,90 |73 03 ‘ 77.92 | 61.73 41.77 ! 48.32 | 81.77 o —¢, + 155,51]10,5! | | l
g/M3 = 1691 ~ = MCF
€c/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 15312 °APL 1047 49,7 In Reactor at Start of Period 2027 Screen Analysi: __Sedimenlaﬁon
Natural Gas 412 Recycle 15736 Neut. No. 40.4 38.1 Fresh Catalyst Ad.d:d 522 79 i Mesh Mvcmng Microns i1
Generator Outlet 410 Combined Feed 31048 Sap. No. 47 40.2 Total 2106 |On 40; 419+ 1643 80+
Reactor Inlet 393 Wet Gas—Measured 5390 Hydrox. No. Catalyst Recovered 80 100 150 63,8 4080
Condenser Inlet Adjusted 5670 Bromine Ne. 92,6 | In Reactor at End of Period 2026
Product Accumulator 374 Loss 280 Pour °F.
Chemicals, % by K»CO5 10.0 REACTOR d-p, Inches He)
No. Height "
TEMPERATURES—°F. Recycle/ Fresh Feed 1.028 “1 ; ) el 58 i
Oxygen 450 nlet Velocity —ft. /sec. 1.005 2 5. T4 557
Natural Gas 669 Fresh Feed Rate—SCEH. | )00 | HEMPEL, DIST. % *\PI 5. mi4e 1058 55
Generator 2325 per Cu.Ft. Dense Bed | 5 #5 °F. 4 105.6 = 342,0) 280
Quench Accumulator 163 per Lb. Catalyst 9,13 400 73,6 55.4 | (Cale)  0=12" | 22 Settled 147 .
Reactor Inlet 313 400-550 20,6 | 35.4 total | 470 Compacted
Condenser Inlet 550+ 5.8 © Particle Density, gm.. cc.
Product Accumulator 74 Heat Transfer Calculations . CA‘:(;’{LATED FF.OM d?_ 77 . hﬂai‘}él{elml’.“}lm, o
Catalyst No. Height Stesm Rate = 390, #/hx‘ A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 1z 2 Surface, m?,gm.
! 12.0 757 @ 781 psia & 515°F Naphtha °F. fwentors- Lbs lyexa . Lo |
2 43.2 644 = 197 BrOf 18P 106 Bed Depth Pt {py .60 [CHEMICAL ANALYSIS I
3 74.4 68 ue Bru/f_ % | Yolune, Cu.Ph . i14.26_ ] re
4 105.6 Heat Transferred/lb,) stesm | % 230 ¢ |
L T 662 ¢ 1049 BIU 0% 357 °
§  168.0 655 | (1049)(390.1) = 4 .215 Brufe " 410 e "
7 199.2 647 |Ave. Bed T = 669" - 97.5 e oW bk |
8 230.4 641 _ lar z669-515 = 1sa'® | . R X-Ray Analysis= .
9. 261.6 634 |Tube Ares = 31.9 rt> ) FeeoCs -
10 202.8 631 K= %}" = iss.z . : LT
12 342,0 625 L Fe
| ‘GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1300 2200 0500 AVERAGE M/HR [ H o Mol Y M/Hr C H o Mensir:; AL Wt Balance_ |
FRESH FEED oo | 0,48 | 0008 20,348 |V 9 298,50 314400
oo |36.47_| 36,25 | 37.02 | 36,880 |14.775 | 14,775 14775 | o b 67,73 67,73
| oo | 59,73 | 59.45 | 50.629 | 24.083 48.166 %. i 135,44 135,44 ]
%0 | 2.46 | 2.27 | 2.40| 2.377 | 0.960 | 0.960 1.920| % | 1,83 | 0.260 | o.260 0.520 | 501.67 517,17
Yoo | 0.60 | 0.70 | 0.79 | 0.697 | o.202 Roe |70 | o.25e hisiiteind 517.17 517.17
S | 076 | 1.05 | 0.34 | 0.717 | 0.290 | 0.290 | 1.160 B lorase  |11.557 |11.557 l46.2e8 WEIGHT BAUNCE 97,00
M.¥._|12,8046] N £ P 1.244 | 2,488 | 7.464
e 9.650 | 4,820 | S0 | 558 | 0701 | 2,375 | e.3e8 Mo 1.051926
15.995 | 56,965 p1.515 | %9 | 008 | 0088 | 0008 | 0:108 INDICATED 10SS—SCFH 280
BALANCE e5,3 97,8 103 | O™t 16,787 | 60,258 | 20,8
WET GAS GAS FLOW RATFS LIQUID PRODUCT RATES
9. | 13.61 | 13.81 | 14.39 | 13.937 VA | PRESURH TEMP. | S.CFH| MW | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&] 34(!,’,'\'1._ 3 SR
H 55.4 | 80.8 o
Yoo | 43,40 | 44.18 |42.60 (43,422 [0 713 | ses.2slee | 0.9891 | 380.04 467.98
%, | 24.49 | 21.64 |24.30 |23.477 | 79,31 | 6.483 | 20.202 |0,9804 | 15312 |1,5036 | 40,390 sish | 200,39)70 | 0,991 | pen.gy | Gdodrene.sr|
Moo | 1.63] 2,36 | 2,18 2.057 [0 Rl Y 47,00
e | 7.0 91| 7.53 | 8.210 | 158.44 8 0.9868 | 5310 |1.17427% 14.218 315h | 185.66|78 | 0.9911| 183.99 | 49.7 1197.12
|8 | 2.8 2428 | 2.24 | 20238 |00 1.0 ore 26,6590 | 0.0851 | 26.15| 6.501 170.00
Gy | 0.87] 0.90| 0.84 | 0.870 | 115.14 0.9444 | 14731 |1.17427 38,888 157.84 67.73
G | 2.2 2030 | 1.96 | 24260 |50 2250 249,99 162555 | 10.416
g:z.', 0441 | 0.46 | 0.36 | 0.420 | 5,02 | & 333 |osese | 2008 |1.1maed 2.s3 WATER71d | s73.32]84 | 0.9969 | 372.16
Sl | 1.67| 1460 | 1.56 | 1.583 | \uriraroab 29} | 112.25/80 | 0.9976 | 111.98
Gl | 0.7 0.8 | 0.68 | 0.537 | 2843 | 20,655 | 0,8870 | 5377 1.,211113 14.184
iZ" 0.78| 0.71 | 082 | 0770 | je6e6 | B0.2 209 | 149.62[78 | 0.9979 | 149.51
724 | 0.4 0.0 0.26 | 0.167 | 27,07 | 6.873 ko.seso |o.em1s | 3em 10.106 Jow | 17.70076 | 0.0982| 17.67
0,23 | 0,17 | 0.22 | 0.207 | o1y i 5,4
M.V _|20.0048] 215,7 5.84 10,3097 | 390,18, 16,388




THE TEXAS COMPANY — MONTEBELLO LABORATORY

"N No.
YIELD CALCULATIONS wouns __248-2
FRESH FEED ‘WET GAS RECYCLE| CO);EEI_:'SED EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
% mhe | e % |apeBdame | e | ke | ke | e o R e
Doo | 37.087| 14,781 | a28.62| 14.500| 2.124| 50.40| 5,861 20,602 | 7,088 |-12 nt of
Mo |s0.207| 23,508 | 47.47| & 6,403 | 12,91 17,669 | 41.217 | 24,073 |-17.145 | 34.56 _ggggg,q;_
2,820 | 1,128 | 49,38/ 25,955 | 3.854| 169,61) 10,657 | 11,759 | 14.491| 2,732 120.23| 8.28 400 XP 0.550
0.843| 0.555| 9.38| 2,245| o0.318] 8,01 0.878| 1,213 1,307 400-5 o.43] |
0,003| 0,037 0,50| 6,215 o,928| 14,81 2.546| 2.503| s.469] o.886) 14.22] 0.0 5508 0.047
2. 0,317| 8.89| 0.876, 0.876 | 1.193| 0.317| 8.89) 0.6 71,9
0,857 0,126 3,75| 0.343! 0.343| 0.467] 0,124 3.73] 0.25
26,84 1
2.210| 0.528| 15.80| 0,008| 0,906  1,25¢| 0,328 13,80| 0,851 43 | 3,105 0,220 | 12,42 10,556 | 528 | 1,087| 0.137 es.2]
0.447| 0.08| 2.91| 0.183| 0.183| 0.250| 0.066| 2.91] 0.201 42 | 0.686 |0.047
1.420| o.e11| 11.84| o.582| o,582| 0,783] 0,211 11,84| 0,814 5% | 2,368 0,163 | 11.25 0,776 | 81| 1.844| 0.121 77.7
0.407| 0.,060| 3.49]| 0.167| 0,167 0.227| 0.060| 3.49| 0.24q 4% | 0,718 0.089 | 3.49|0,240] % | 0,718]0,040
0.607| 0.090| 6.31| 0.249| 0.249| 0.339| 0.090| 6.31 0,435 545 | 1.158/0.080 | 6.510.455| >4 | 1.158]0.080 | 86.7|
0.093 | 0,014 1.01| 0.038| 0.038| 0.052| 0,014 1.01] 0.07d 325 | 0,192 /0,013 | 1.01|0.070] 5% | 0.192]0,025 _ |
0.120| 0.018| 1.51| 0.049| 0.049| 0.067| 0.018] 1,51] 0.104 5% | 0.273|0,019| 1,51]0,104| 5% | 0.273]0.010
40.87| 2.817 8,590 /0,502 | 6,172 0,425| |
3977 14,852 140,984 | 80,757
H.+C0 38,279 | 14258y 8.527 23,530 | 61.809 | 32,058 | 29,752 .
| Bs0] | 1.60 | esszer 3,01 3,00 | 2,00 | 3.00 | 1.36
ﬂﬁ’h’.’f}’Laﬁ',:"‘%ﬁé’iﬂ.?‘ “;;G | x_; . | errroene | towmou | Tep,o0) 4.818  10.783 10,740 | 69.90 4,818 | [10.733 0.740
Previous Total ' ! ' HIFT RATIO | "0 0L 110,77 7.63 19,325 1,332 105,89 [7.299 16,905 |1.165
Current Pericl (12000 6.7 "::%nzﬁi( 12.63 o.ejv.ea 1.570 0,108 | 12,53 l0.864 1,570 0,108
New Total . (H:0)(CO) 00UCTs ,+ 123.30| 8.49 £0.893 [1,440 118.42 8.163 18,475 |1.273
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 6, ” 8. 4,134 10,974
Contraciion|  CO | Ha | H:+CO | co | Ha ‘ COt+H. | Got/G+ | GRoss warit 130,24 15,704 |1.,082
62 e5.58 | 7281 | 77,72 |61,22 | 41.60 48,14 |e2,12 | Ww—ar 150,14 |
9/M3 = 1691 X 2/MCF.
cc/M3 = 141.3 X gal/MCF.
P PSIG RATES SCFH. OIL WATER INVENTCRY DATA PARTICLE SIZE
Oxygen 428 _ Fresh Feed 15074, °APT 49.4 10,6 In Reactor at Start of Period 2026 Screen Analysis Sedimentation
Natural Gas 414 Recycle 15533 Neut. No. 38,2 36,5 Fresh Catalyst Added 502 76 Mesh | Microns K3 Microns “o _
Generator Outlet 407 Combined Feed 30607 |S2- No- 47,1 42,2 Total 2102 On 40, 419+ 1ip o 80+
Reactor Inlet 302 Wet Gas—Measured 5252 Hydrox. No. Catalyst Recovered 61 100 150 69,1 40—80
Condenser Inlet Adjusted 5629 Bromine No. 100 In Reactor at End of Period 2041 150 165 9.0 20—40
Product Accumulator 374 Loss 377 Pour °F. 200 4 5.6 10—-20
Chemicals, % by K2COs 10.0 REACTOR d-p, Inches Ho0) 250 |62 1.6 0—20
No. Height ® 325 44 1.2
TEMPERATURES—°F. - Recyele/Fresh Feed 1,030 1 12 - 432 s7 9P 1.0
Oxygen 469 lnletVelMif}'—ft./sec. 0,993 2 43,2 - 74,4 63 CATALYST
Natural Gas 715 Fresh Feed Rate—SCF.H. 14508 HEMPEL, DIST. %, "PI 3 4.4 = 105.6 &5 Bulk Density. Lbs./Cu.Ft.
Generator 2360 per Cu.Ft. Dense Bed | 1595 205 °F- 4_105.6 - _342.0! 275 Acrated 115
Quench Aceumulator 165 per Lb. Catalyst sz | 74,3 54.8 (cale) 0-12" | 24 Settled 147
Reactor Inlet 323 400550 10,3 34,9 total | 484 Compacted 166
Condenser Inlet 550+ s | 0 Particle Density, gm. cc. a2
Product Accumulator 73 Heat Transfer Calculations CALCULATED FROM dp INH; Value, ml./gm. 14.88 |
Catalyst No. Height® Stesm Rate = 595.0 #/hl‘ [A. S. T: M. DIST. ) Density, Lbs./Cu.Ft. 128 N2 Surface, m? /gm.
! ae0 719 @ 798 psia & 518°F Naphtha °F. Inventory, Lbs. 1661
2 e 651 = 1197 BrofF BP 108 Bed Depth, Ft. 20,26 |CHEMICAL ANALYSIS
3 744 669 Weter in @ 183°F = 151 Bru/f '™ 140 Yolume, Cu Ft | 13.37 Fe
4 _305.8 eat Transferred/lb,|steam | %% 238 s
5 136.8 665 S 1046 31U %% 354 ! 0
S 168,0 | 656 |(1046)(395,0) = 413128 mem/ue ¥ 409 "
7 109.2 646 ve. Bed = 672°H 98.0 K20, W+, & basis Fe
8 ) 230.4 638 dT ® 672-518 = 1547p X-Ray Analysis—
9 261.6 632 hve, Tubo Aren x 30.9 112 Feaals
10 200 630 i FeaD.
12 32,0 624 Fe
GAS ANALYSES GINERATOR BALANCE WEIGHT BALANCE
HOWR | 1300 0600 [AVERAGE | M/HR < H o Mol % | M/He < H ° Musflr:; At Wt, Balance
FRESH FEED %o | 0,34 190498 21,046 | T % 207,90 319.29
DPuo_| 36,87 |37,07 | 37,17|57,057 |14.731 |14.751 14,732 oo e 69,90 69,90
%5, | 59.40 |58,07 | 59,2559,207 |e3.548 47,006 Fas i 130,24 130,24
%0 | 2.74 | 2,95 | 2.79| 2.820 | 1,122 | 1.0 2,20 o | 224 | 0,303 | 0,303 0.608 |™™" 498,04 519,43
Moo | 0481 | 0.97 | 0.78| 0.843 | 0.335 Rus | 2.0 | 0,385 i 519,43
B:: | 0.18 | 0,06 | 0.04] 0,093 | 0.037 | 0.087 | 0.148 e |o17a [11.561 11,661 | 46,204 WEIGHT BAIANCEl 95,88
M.W. |13,0598 9.00 | 1.275 | 2.546 | 7.638
e 10,584 | 5,207 & 3.83 | 0.542 | 1.626 | 4.338 ikt 1.0m80 |
15.890 |57,778 22,202 55 | 0108 | 0:011 | 0i006 | 0.139 INDICATED LOSS—S CFH 577
97,21 97,99 ;os;va TOTAL | 16,946 | 68.960|21,652
‘GAS FLOW RATES LIQUID PRODUCT RATES
14,300 VR | PRESSURf TEMP. | SCEH| MW, | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&q #}gXL. 3 cil"ﬁn
315 | 70
| 480118 | pproy FEED | O b1y | av7.68 |76 |0.9920 |374.66 | 49.4 |ease.a | e9.90
25.953| 79.3) | 6.46 | 20.15| o.pege 15074 | 1.4889|39.773 6d | 185,66 |78 |0,9911 [183,99 | 6,512/1108.1 | 10,733
20143 | g oas R 117 82,59 |65 [0.9975 | 82.38 536.5
| 6.213| 168.44 | 7,00 | 4.07d 0,9877 se62 | 1.1604 13,867 o'sk | 15.49 |64 [0.9980 | 15.46 100,7
2,137 | rievers ST | e 257,50 1677.5
O.637| 116.14 | 6,64 | 20.311 0 9426 1asie 1604 38,290
2210500
0.447| 5,08 | 9a 20,31 0,9428 1,2604| 2,696 [VATE:
414.1 | 208 [16533 10,964
10420 |y arunar ot '3 | 384,25 [84 [0.9960 10,8 [3176.8 |130.2¢
0451 0,38 | 0.407| 28,43 | .48 | £0.71 | 0.88%5 s3el | 1.2160 03204 219 | 149.62 (78 |0.9970 |149.32 | 8.203|1e38.2 | 15.704
0,65 0.57 | 04807 orvomy ’ 50 | 161.14 |77 |0.9v80 |160.88 13337
030| 6430 | o0.093| 87,07 | 7,00 | | £1.0¢ | 09631 | 90 20,478 Pre 17,70 |82 |0,99%3 | 17.68 6.4
0.,12| 0,38 | o0.20! o 376,90 ’ﬁsa
M.W. g3 087 25,7 5,80 | 0.3387




THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No._49

YIELD CALCULATIONS ouns _269-29;
FRESH FEED WET GAS Recvcus| COMBINED) periyent| NET GHANGE YIELD BASIS H:+CO FED
% mhe | /e % g Balece | b | e | mbe | mme | e WO D oo Jce] B [E/HOF | B enl] sl Jl/BCH Uk
oo | 36,848 | 16,084 | 422,04 13,353 | 1,985 | s5.60| 5.027| 20.59) 7.812 13,078 | 366 Distritbution of
. |s0.612| 24,300 | 49,05( 43,522 | 6,440| 12.08( 17,933 | 17,880 | 36.01 2
Do | 2,708 1,007 48,72 26,543 | 3,946 | 173,68 | 10,987 n.otj 16,933 | 2,839 | 124,94 8, 400. B 0,520
Hou | o782 0,320| 8,07| 1.005| 0,298 | 8.20| o0.ees 121 400-5@L2 018 | |
S8 | 0.s0| o.061| 0,98 6,217| 0,924 | 14.82| 2,574 | 2.638 3.408| o.863 | 1. 550¢ 0,071
Gl 2,167 | 0,325 9,02| 0,905 0,908 1,230| 0,325 | 9,14 0,61 3.1 |
Gl 0,803 | 0,319 | 3.,68| 0,352 0,359 0.451| 0,119 | 3,54 0,240
CtCe ; 26.54 1
Gl 2,165 | 0,322 13,65| 0.895| 0,805 1,217] 0,322 _u.g%ij 432 | 3,1370,210 | 12,200,817 | %8 | 1,962 0,131 | 83,7
G, 0,420 0.062| 2.73| 0.174; 0.174 0.236| o0.082 | 2.7 o.xﬁ,f-z_{mpp_u«,;.ys . :
1463 0.218) 12.23| 0.606| 0,606 0.824| 0.218 | 12,23 0,819 %% | 2.4460.164 | 11.ed0.778 | ®1°| 1.905 0.128 | 75.7 |
0470 | 0,070 | 4.07| 0.195] 0.195 0.265] 0.070 | 4.07 0,273 % | 0.8370.056 | 4.0%0.275 | *% | 0,837 o.056
00720 | 0.107| 7.50| 0.298| 0,206 0.405| 0.107| 7.5d 0.502 548 _1,_512&,& —M 545 | 1,376 0,092 | 85,4 |
Gatt: 0.123 | 0,018 1,30| 0,061 0,051 0,069 | 0,018 1,39 0.087 5% 0.2@.g7__;.300; ,087 | 3% | 0,248 0,017
o 0,225 0,035 2,78| 0,092| 0,002 0.25| 0,033 2 % | o.5080.00¢ | 2,760,186 | 5% | 0,502 0,034
CuCa | 44,14 2.9 9.1900,616 | 39,472,684 6,820 0,457
TOTAL 14,865 41,395 |
H.+Co 39,503 M9 cen 8,425 23,460 | 62,853 38,885 | 30,968
H./C0 _ i 1.62 | 669795 L 3.2e | 3.24 2,05 3,24 | 1,57
o e TOTALS e ———F—|  EFFLUENT | tomo ol 68.95] 4.61 10,582 0,708 | 68,95 4.618 10,582 (0,708
Previous Total ' _ SHIFT RATIO | TOA 0t 113,11) 7.57 19,772 |1,324 [108,42 7,262 17,402 1,166
Current Period 1002 .0 '::':E‘:m’ﬁi ) 13,32/ 0.89%7,98 | 1,670/0.112 | 13,32 0,892 1.670/0.112
New Total L . (H=0)(C0) Pronuds ¢+ 126.43| 8.4 21,442 1,436 121,74 |8.154 19.072/1.277
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —% | SELECTIVITY |  NET WATER €.948 [125.17 g.%& 32415 030 (1,007 |
Contraciion| €O He | co ] Ha ! CO+H, | Co+/C+ | GROSS WATER 138.49| 9,27 |16.700 1.119 . !
63.64 | 86,82 |73.55 | 78.61 | 63,52 | 42,35 49,27 |ee.es | ot 1529710208 |
E 9/M3 = 1691 % /MCF
€c/M3 = 141.3 X gol/MCF.
PSIG RATES SCFH. OIL WATER INVENTORY DATA | PARTICLE SIZE
Oxygen agp Fresh Feed 15404 |"API 10,3 10,6 | I Reactor at Startof Period | 50,0 Sersen Analysis. ! Sedimentation
Natural Gas 4285 Recycle 15689 | Neut No. 39,7 38,1 | Fresh Catalyst Added o w7 Mesh) Micony Microns | -
Generator Outlet 408 Combined Feed I 43.4 38,8 Total £118 1000 919+ ,g o 80+ |
Reactor Inlet 394 Wet Gas—Measured 5320 Hydrox. No. Catalyst Recovered 108 100 150 fse.a 40—80
Condenser Inlet Adjusted 5633 Bromine No. 84,9 In Reactor at End of Period 2010 150 } 105 9.8 2040
Product Accumulator 374 Loss. 313 Pour °F. 200 T4 3.6 10—-20
Chemicals, % by K»COy 10.0 REACTOR d-p, Inches H20) 250 62 1.2 0—20
TR e CRR P
TEMPERATURES—°F. Recycle/ Fresh Feed 1,013 1 1p - 43,2 1a ! i
Oxygen 452 Inlet Velocity*ft.[sem 1.007 2 43,2 - 74.4) 7CA>T.-’{L‘1'ST o |
Natural Gas 4 Fresh Feed Rate—SC.EH. 14930 HEMPEL, DIST. %, APT 3 74,4 = 10548 &0 Bulk Densit Lrbﬁ.v/CuAFrA
Generator 2270 per CuFt. Dense Bed | 3000 205 °F. 4 105.6 - 342,0. 260 Aerated o | 1e0 N
Quench Accumulator 165 per L. Catalyst 9.6 | 73.3 55.9 (Cale) 0-12° | 23 Sertled 141
Reactor Inlet 330 00-650 16.6 35.6 totel | 460 Compacted 158
Condenser Inlet 550+ 10.1 N Particle Density, gm. ‘cc. 4.3
Product Accumulator 73 Heat Transfer Calculptions CALCULATED FROMdp | | bt |
Catalyst No.  Height™ Steem Rate = 500.5 g/ |A S T M. DIST. 0 Density, Lbs./Cu.Ft. 18
! 120 702 |@ 822 psis & 521°F Naphtha °F. Inventory, Lbs. 1579
2 43.2 652 = 1196 BTU/# IBP 104 Bed Depth, Ft. 20,07 ?I?F:LEICAL ANALYSIS
LA T 667 Water 1n @ 184°r = 152 Bro/f '™ 187 Volume, Cu Pt _|13.25 Fe | ‘
4 _105.6 leat_Transferred/lb. | atesm 5% 251 ¢ |
5 136.8 661 T 1043w 0% 343 S °
§ _168.0 656 [(1044)(390.5) = 407682 BTU/e °¥ 398 I
7 199,2 646 ve. Bed 97.5 Ko0 Wi € basis Fe |
8 230.4 &3 = 664°F X-Ray Analysis*:w B
9 261.6 631 T % 664-521 = 143°P ~ Fe‘“c_’
R Fes 04
10 292.8 630 kT:b:"A%" o8 :sc;a -;:'1 B -
12 342,0 623 (143) (30.97
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 1300 2100 0800 AVERAGE M/HR (4 H o Mol %, M/Hr [ H o Meajr:; At. Wt. Balance.
FRESH FEED Qoo | 0,45 ;&:g_g; 21,324 |VET O 304,29 322,21
oo | 36,65 [37,00 |36,54 |36.848 [15.064 |15.068 15.,064] S o 68.85 68495
%o |50.55 (69,15 |59.95 59,512 |24.329 48,658 B WATER 138.49 138.49 |
o0 | 275 | 2.96 | 2.65 | 2,708 | 1,107 | 1,307 2,204 80 | 175 | 0.246 | 0,246 | 0.9z [T 511,73 52965 I
Yoo | 0.86 | 0,88 | 0,78 | 0,782 | 0.320 Roe | 1,93 | 0,246 hisioiliting 529,65
e | 0.6 | 0,05 | 0.10 | 0.150 | 0,061 | 0,061 | 0,268 % | e1.50 [12.608 21,608 | 46,426 WEIGHT BALANCE 96,62
M. ¥ 12,9558 St 8,69 | 1,237 | 2,474 | 7.422
) 1057 | 5,07 S8 | 566 | 0,805 | 2,015 | 6,40 i 1.08889
0.16 | 0.021 | 0.084 | 0.210 INDICATED LOSS—S CFH
16,232 (59,276 | 0,05 0,007 | 0.035_| 0.084 313
BALANCE) 96,29 97,86 102,97 16,858 | 60,572 21,816
WET GAS 1700|2100 _|0500 GAS FLOW RATES LIQUID PRODUCT RATES !
oo | 12,83 |13.67 13,86 | 13 .353 VR PRESSURH TEMP. | S.CEH| M W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. AT6q 3/'}';’,“1_ 4 SRR i
Boo la2,76 42,80 |44,32 | 43,322 | e e 386 1 80 Ol lgva  |336,22 |69 |0,9956 |334,7¢ [49.3 |e1e1.2
0 | 26,66 (27,14 |25,05 | 26.543] 79,31 | 6.59 | 20.21(0.9815 [15494 |1.4948 |40.881 117 | e.6e |65 [0.9976 | 8e.38 | 6.516 | s536.8 | lo.see
Fos | 1,78 | 2030 | 2,20 | 1,098 s wom 161 +10.5
% | 7.7 | 6011 | 6.7 | 6.217] 158,44 | 7.21 |s.0m6 |o.9887 | 5320 |1,1867 |14.038 253,97 1654.9
G | 28| 2.0 | 2.8 | 2ae7|pcr et
1% | 0,83 | 0,77 | 0,01 | 0.808| 115,14 | 5,75 |20,35 lo,0a52 |14682  |1.1557 |38.680
G% | 21 | 2,50 | 2.08 | 2.165 5, oeses | 3m
0.30 | 0,47 | 0.40 | 0.420| 5.02 | 9.3 20.83 lo945e | 1057 1,156 | 2138 i I
1067 | 145 | 1.37 | 1,463\ aruraccas 701 |375.50 |84 |0.9969 |374.3¢ [10.6 138,49
G2 | ous4 | 0,45 | 0.44 | 0.a70| 2843 | .55 1.2122 14,231 310 ’gx_c 77 {0,9980 160,82 | 8,208 164700 | |
Sz | o.e1 | 0.6 | 070 | oureol .o 3130 |205,28 |75 |0.9983 |204,9:
0417 | 0,20 | 0,30 | 0.128| 27.07 | 7.7 10.598 lore 17,70 |80 |0,9976 | 17,68 i
0,25 | 0,22 | 0,22 | 0.208] o : 400,79 3383.8 i
M V. |21.6764| 218,7 5,64 | 390,58 A |




THE TEXAS COMPANY — MONTEBELLO LABORATORY aun o, 49 0

YIELD CALCULATIONS . wours __ £93=317
FED
WET GAS wncyas| OMBNED) prer| e cHANGE YIELD BABIS H:+CO =
AL Wi
% “Wﬁ— mibr | mhe | mme | mhe | gme m?mm é/l@' ¥ Unsata.
| 14,113 | 2.130 | 59,91 | 5,852 | 20,766 | 7,991} =
43,802 | 6,645 13.40)18.179 | 42.:48 | 24,0025 | -17.624) #&P’_
| 26,767 | 3,905 | 171,86 | 10,664 | 11,780 | 14,569 | 2.809) 348 2522
| 2,350 | 0,366 | .97 0.974| 1.326| 1.3%1 i mngL 120
| 5.850 0.887 14.23 2.428 2.457 3.512 0,85 13,7 907 I3 073
2.137 0,524 2.00 0,886 0.886 1.210 0,524 2 814 TR.0
G 0.8%0| 0,26 3,79| 0,344 0,3¢4| 0.470| o0.126 3.70.256
G+C 26,6 197
2 2360 0,370 13.00| 0.904| 0.906 | 1.25¢| 0.330 13.8g0.e38 | 42 | 3.2180.217 | 12.5d0.8es | ©% | 2.000 0,135 | &3,
C.H
<dars 0,417 0,063 2,78 0.173] 0.1 0.236| 0,083 2 188 | 4% | 0.8560.08¢
C.H, | .
i) 1.347 | 0.208| 11.44| 0.559| 0.569 0.787| o0.20sl 11.440.773 | 5% | 2.28M0.355 | 10.870.734 | ', 1,782 p.120 | m.
[ 0.380 | 0.069| 3.43| 0,162 0.162 0221} O s.az0.252 | 4% | o 04s | 3.4%0.232 | ** | 0.708 l0.048
s 0.597 | 04091 6.38! o.248| 0,248 0.338! 0,091 6. 431 (5% | 170,079 | 6.ado.as 1107 00070 (eae
CeH.s i
il 0.080| 0.012| 0.87| 0.03%; 0.053| 0.045) 0,012 0. ose | 525 | o.18d0.011 | c.edo.o08e | %% | 0,188 lo.on1
He Y
Sefty 0.200| 0,015 1.26| 0,041 0.041 0.057| o0.018 - 1.2d0.085 5% | o.eedo.is| 1 088 | %% 0,227 jo.018
40,082,704 8.42 569 35,312,384 8,062 409
TOTAL 40,662 15,156 431,464 | 82,016
ico 14,800
v 39.075 SCEH. 8,784 24,031 | 65,104 | 32,814 | 30,289
Ha/C0 1,82 | 675280 342 2.04 1.37 L _ S SN S
CUMULATIV% TOTALS RECOVERED OR
1+ COMCH _Camlyst Cat, gal 1 gal/MCF I gal, EFFLUENT 04485 | 67,96 |4.589 10.4410.705 | 67.96 (4,589 10,441 (0,705
Previous Total . B _| SHIFT RATIO | "0 0L 108,01 |7.294 18.8701.274 (105,27 [6.974 16,493 [1.114
WATER SOLUSLE
Current Period | 2 ] “(H:)(CO:) 6.7 CHEMICALS 12,94 (0.874 7,98 | 1.6220.110 | 12.94 [0.874 1.622 /0,110
cT 4 0) °* TOTAL LIQUID
New Total T L0 Pouas ¢+ 120,958,168 20,4931,364 (116,21 |7.847 18,115 1,223
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~%, | SELECTIVITY |  N&F WATER 6,747 121.55 |8,208 18,328 14,5950,886
T
Conmcion| €O Ha H,+CO co L H, [cow. Cy+/C+ | 6r0ss WATR 134,49 9,082 16.2171 .085.
T EYROCARRON I
62463 85,65 | 72,5 77452 | 61,50 48,00 | 81,98 T0ML—C + 1147.56 9,964 |
g/M3 = 1691 X =/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES S.CEH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 431 Fresh Feed 15369 °APT 49.5 10.6 In Reactor at Start of Period 2010 Sereen Analysis Sedimentation
Natural Gas 417 Recycle 15715 Neut. No. 41,0 39,2 Fresh Catalyst Added 54z 82 Mesh | Micron: i Microns “o B
Generator OQutlet 400 Corbined Feed 31084 Sap. No. 48.8 44.5 Total 2082 On a0} 419+ |44 g 80+
Reactor Inlet 395 ‘Wet Gas—Measured 5413 Hydrox. No. Catalyst Recovered 130 100 150 71,2 40—80
Condenser Inlet Adjusted 5744 Bromine No. 86.5 In Reactor at End of Period 1962 150 105 9.1 20—40
Product Accumulator 377 Loss 331 Pour °F. 200 4 347 10—-20
Chemicals, % by K2 COs 10.0 REACTOR d-p, Inches Hz0) 250 |62 0.6 0—20
. Height * 32
No. eigh 325 “ 0.3
TEMPERATURES—°F. Reeycle/Fresh Feed 1,023 1 12 - 43,2 57 <325 0.3,
Oxygen 439 Inlet Velocity—ft.[sec. 1044 2 43.2 = 74s4| 60 | CATALYST
Natural Gas 743 Fresh Feed Rate—SC.EH. 14809 HEMPEL, DIST. %, APL 3 74,4 - 105.6 60 Bulk Density. Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1083 205 °F. 410546 - 548.0| 275 Aerated 144 o
Quench Accumulator 1857 per Lb. Catalyst 9,09 400 74.0 55.8 (Gale) 0-12" 235 Settled 147
Reactor Inlet 318 400-550 15.6 36.6 total 475 Compacted 160
Condenser Inlet 550+ 10.4 o Particle Density, gm. ‘cc. 4.4
Product Accumulator 73 Heat Transfer Calculations CALCULATED FROM dp Hi Value, ml./gm. 19,09
Catalyst No. Height Steam Rate = 389.8 # A. S. T. M. DIST. O] Density, Lbs./Cu.Fr. 18 2 Surface, m? /gm.
! 12,0 687 __|@ 818 peia & 621°F. Nephtha °F. Inventory, Lbs. 1630
2 5.2 ss1 = 1196 BI/# BP 97.0 Bed Depth, Ft. 20,72 |CHEMICAL ANALYSIS
3 7444 666 _ |Water in @ 185°F = 153 nvn/f '™ 135 Volume, Cu Pt __ |15.67 Fe
4 105.6. Heat Transferred/lbd stesm | 5% 282 <
= 1043
5 1368 658 i i 347 °
. (1043) (389.8) = 406561 BIUMr rp 7
168,0 653 |Ave, Bed = 859 398 , . .
7 199,2 641 |ar = 659-521 z 138°H 97.5 Ka0, Wit % buals e
8 250.4 632 __ |Tube Ares = 31.3 ft? sl
9 2616 PIRLEE v v ndall L) FeeaCs
0 2e2.8 626 a0
12 342,0 617 Fe
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
) . Z'hr
HOUR 1300|2100 |osoo |AVERAGE | MR < H ° Mol % | M/t < hid ° Measured At Wt, Balance
0: 0.058 WET GAS
FRESH FEED 3z.000 0,48 10.665 21.476 303.72 322,32
[+) oL
o |36,53 | 37,02 | 36,71 | 36,753 |14.908 | 14,904 14,904 o0 67.96 67.96
o H. WATER
¥ leo.01 | 60,07 |59.72 | 59,600 |24.160 48,538 % 134.49 134,49
C0. <0 TOTAL
%0 | 2,57 | 2,99 | 2,56 | 2,703 | 1.098 | 1,086 2,309 “éo | 1,98 | 0,281 | 0,28 0,562 506,17 524,77
N, FRESH
Moo | 0.81 | 0.88 | 0.92 | 0.867 | 0.352 wos | 2,41 | 0,342 FEED 524.77
CH,
i | 0.08 | 0.08 | 0.11| 0.077 | 0.031 | 0.031 | 0.124 “ciz igo.es  |11.472 [11.472 |45.888 WEIGHT BALANCE] 96,46
G, H,
MW o ods | 8,43 2,386 | 7,158
H,0 C:Ha WET GAS FACTOR
o 10,566 | 5.284 <o | s.61 | 0.796 | 2,362 | 6.320 1.06124
CHyo | 0.19 .027 | 0.108 | 0.270 INDICATED 10SS—SCFH
16.031 |59.028 | 22,334 1% | 0,04 0,006 | 0.030 | 0,072 331
BALANCE| 06.25 _ 98.86 101,34 | OA 16,659 59,708 | 22,038
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
" API® Z HR
Doa 16,10 14,51 [14,113 VR s T SCEH| MW | MMR |HOUN GAGE | GAL ¢ | ractor | caL ate] LAFE P ELN
£
s |y 43,67 44,15 | 43,0842 FEED O l7vpy 1380496 |71 [0.9946 |378.90 | 49.5 |2466.3 | 67.96
0% |26.19 | 26.17 |24.94 |25.787 | 79.31 | 6.52 2025 10.9813 lisses 2.4e57 |40.552 614 [336,22 |69 |0,9956 |334.74 | 6.500|2178.8 | 10.441
79 | 78
|%oe | 2,05 | 2,23 | 2,77 | 2.350 WET GAS 411} [219.46 |66 |0.9970 |218,80 1424,2
CH.
B, |5.96 | 5.92 | 5.67 | 5.850 | 168,44 | 7,30 | 4.061/0,9877 | 6413 [1.1667 |14.281 o's | 13.28 |80 |0.9901 | 13.15 85.6
oy * 98,9 | 128 | o
siove | 2,21 | 2,18 | 2,02 | 2,187 |prcvars 90,77 +5.0
G, 0.62 | 0,86 | 0,830 | 115.1¢ | 5.70 | 20.34 |0,9420 14671 [1,1667 |38,710 250.58 163141,
et | 398.9 | 126
G | 2027 | 2.5 | 22| 2.180 [ppn
C.He IWATE]
G¥%. | 0.45 | 041 0,30 | 0,427 | 5,02 | 9,3 | 20,34 [0,9420 | 1044 11,1667 | 2.7
ot 76,9 | fo7 (16715 134
seics | 1,42 | 1,26 37 | 1, NATURALGAS 718 |397.32 0.9973 |396.25 | 10.6 |3286.1 |134.49
Gfe | 0,37 | 0,37 0,48 | 0,390 | 28.43 | 8,65 | 20,77 |0.88%0 | 5376 |1.2087 |14.184 3130 |gos.ea 0.9983 |204,93 | o.p93|1690.5 | 16.217
H, 130.9 | 80
Gt | 0,63 | 0.55 | 0,61 0,507 | oyveen 412k lepe,02 80 |0.9076 |224.30 1860.8
H,,
%% | 0.08 | 0.08| 0,08 0.080 7.2 | 2111 lo.ses | s0ss 10,868 o6 | 26,55 |78 [0,9979 | 26,49 219.7
S 0.0 | oa0! 0.0 000 STEAM : 589,21 see7.7
MY p1.ges0s| 21607 | 5.63 | 0.3220 _ize9.0p/r




THE TEXAS COMPANY — MONTEBELLO LABORATORY nnno 49 P
YIELD CALCULATIONS wours _ B17-341

FRESH FEED WET GAS Recyciz| COMBINED! grpuent| NP CHANGE YIELD BASIS H,+CO FED )
% | mae | e A T s R R i e e
o |37 | 14,927 428,22 | 24,760 | 2,260 | 63,30 | €.162 |21,089 | 8,422 | 7 384 anmm of
59.144 | 23,766 | 47.80 | 44,516 | 6.817 | 13.74 | 10,564 | 42,340 | 25,401 | ] 4.
24683 | 1,078 | 47.44 | 25,170 | 269466 | 10,508 | 11,566 | 14,362 | 2.777) m.nA_Lm #00 XP 518
0,870 0.549 9.78 | 2,120 0325 9.11 0.885 1.834 1.210 4 5 10096
0.140 | 0,086 | 0.90| 5.635 | 0.863 | 13.84 | 2.362 | 2.408  3.215| 0.807 12.94 0.8 . 50e 104200
) 2.085 | 0,516 | 8.84] 0.868 | 0.856 | 1.178| 0.3 8484 0.60; 7.6
04820 | 3.79 ) 0.342 | 0.342 | 0,488 o0.128 3,79 0.p58
25,57 1.7
24130 | 0.326 | 13.72 | 0.889 . 0.889 | 1.215| 0.326| 13.74 0.036 432 | 3,174 0.217 12.38 0.842 S | 1,076 0.135 | 82,7
0,445 | 0,068 | 3,00 0,186 0,186 | 0,254 0,068 3,04 0.205 ** | 0,708 0.04
1,285 97 | 11.05| 0.536 | 0,536 0,753 | 0.197 11.08 0.754/ %% | 2,219 0.151] 10.5d 0.736 *'° | 1,721 10,117 | 79.6
4.86

0,330 | 0,051 2,96 | 0,138 | 0,138 ; 0.188 0.05: 2 0.202 488 | 0,609 0.04; 2.98 0.2 0,600 10,042

0.545 | 0,083 | 5.82 0,228 | o.228 o0.311| 0,083 5.08 0307 %% | 1,068 0,075 5.82 0,397 % | 1,068/0,073 | 86,6
5.25

0.070 | 0,012 | 0.79] 0.029| 0.020 o0.040] 0.013 o0.7d0 525 | 0,150 0.010] 0478 0. 04150 0,010
C.H;
LT 04120 0.019 1.60 0,050 0,050 0.068 0.019 1 0.109 el 0,288 0.02 1. 010 58 0,289 10,020
GG 38,94 2.65 84210 0.5 u.qa_ga% 5,813 10,397
TOTAL 40,167 15,314 41,747 | 80,430 !
Htco 14,661 T
+ 38,683 SCFH 9,077 63,420
/00 1,591 | 682088 3.016 2.01 1.337
CUMULATIVE TOTALS % RECOVERED OIL. of o
FrrcOMCE Gl ¥ G o T M [ | PFFUUENT __10,450(0,713 | 68,014,639 10,459|0.713
Previous Total . SHIFT RATIO | T O 106,96 [7,295 118,669 | 14273 [102,03 | 6,959 16.27211,110
WATER SOLUME
t Period CHENIC
Current Period. 000 6.4 W:M ‘:‘; 12,900,886 7,98 | 1.628/0,111| 12,990,886 1,628/0,111
New Total e (H0/(C0) ronuas 6+ 119.94|8.126 120,297 1,384 [115.02 7,845 17,900/1,221
FRESH FEED CONVERSION — 7 ‘TOTAL FEED CONVERSION —%, | SELECTIVITY |  MEV WATER 6,772 (122,01 8,522 18,32814.651 |0,999
Contraction co ! Hz Hz+CO co | He ‘ CO+H, | G+/G+ 6ROSS WATER 135,00/9,208 16,279 11,110
'HYDROCARBOK
P P P 2008 | 40,00 | 46,08 81.87 | MGt 145,51(9,925
a/M3 = 1691 X z= /MCF.
cc/M3 = 1413 X gal/M™F.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. . o WATER INVENTORY DATA PARTICLE SIZE
Oxygen 431 Fresh Feed 15225 ° AP 49.9 10.8 In Reactor at Start of Period 962 Screen Analysis Sedimentation
Natural Gas 427 Recyele 15822 Neut. No. 38,9 38.5 Fresh Catalyst Added 51s 77 Mesh ; Microng ~ " Microns “
Generator Qutlet 409 Combined Feed 31045_|S2P- No- 48.3 s2.8 Total 2039 Ond0j 419+ g o 80+
Reactor Inlet 393 ‘Wet Gas—Measured 5457 Hydrox. No. Catalyst Recovered 89 160 150 82.1 40—80
Condenser Inlet Adjusted 5804 Bromine No. 79,9 In Peactor at End of Period 1970 150 105 12.9 20--40
Product Accumulator 378 Loss. 343 Pour °F. 200 Kt 7.8 10-20
Chemicals, % oy KC0s 10.0_| RBACTOR dp. Inches a0 250 | 62 55 0—20
No. Height " 3% |4 2.3
TEMPERATURES—°F. Recycle/l:‘resh Feed 1.039 1 12 - 43.2 57 <325 1.6
Oxygen 473 Inlet Velocity—ft. [sec. 1,008 2 43,2 - 744l 6L CATALYST
Naturdl Gas 666 Fresh Feed Rate—SCEH. | ) 400y | HEMPEL. DIST. 5y ’u,I 3 74.4 - 105.6! 68 Bulkc Density, | i:bs.,’Cu.FL
Generator per Cu.Ft. Dense Bed 1163 205 °F. 4 105.6 .~ 342.0) 250 Aerated 144
Quench Accumulator 150 per Lb. Catalyst 9,28 400 72,6 54.4 (Cale) 0=12% 24 Settied 146
Reactor Inlet 313 00550 13.3 35.9 total 460 Compacted 166 |
Condenser Inlet 550+ 14.1 Particle Density, gm./ce. 4,3
Product Accumulator eat Transfer Caloul t!m;n CALCULATED FROM dp Ha Value, ml./gm. = 14,16
Catalyst No. Heightm toam Rate = 385.4 #/om A. S. T. M. DIST. O Density, Lbs./Cu.Fi. 124 2 Surface, m? /gm.
! 12,0 679 816 pals & 520°P = 1196 B/ Phthe - [nventory. Lbs. 1579
3 CHEMICAL ANALYSIS
2 43,2 648 - Water in @ 183°F = 131 BTU/A 0 107 Bed Depth, Ft. 19.30 [P
Fe
3 74,4 670 Heat Trensferred/ib,|stesm 10% 147 Volume, Cu Pt _[12.61 M
= 1045 c
4 108.6 1045 BIY/# Ll 235 . .
(8]
5 1%6.8 659 1(1045)(385.4) = 400683 B % 351
H
6 168.0 653 lave, Bad L s02
199.2 642 z 658F 1 e K20. W+, % basis Fe
8___ 230.4 e32 = 659-520 = 130lR kit
b FeadCs
9 261.6 628 e Ares B 30.9 ft —
. - 400653 es0c
10 __292.8 627 X 2 T3397(36.87 2 | 933 Fea0
12 32,0 627 Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
Zhr
HOUR | y4ns  |2100 losgg |AVERAGE | M/HR c H o Mol % t;/l;rv . C H <} Meesured At. Wt. Balance
[ v
FRESH FEED %000 | 0,52  |10.633 21,424 |VFT O 501981 321411
co : co oI
SPon | 37,28 |36.90 |37,31 |37.163 |14.927 |14.927 14,927| oo 68,01 88,01
He He WATER
Zie |50.16 |59.31 |58.96 |50.144 (23,756 47,512 2 135,00 136,00
2 <0
50| 2,63 | 2.62 | 2,80 | 2,603 | 1,078 | 1,078 2,186) B0 | 1.76 | 0,251 | 0.251 o0.502 |TOTAL 504,92
N, N, FRESH FEED
sdos | 0,75 | 0,98 | 0,870 | 0.349 #os | 2,00 | 0.285 624,12
CH. BALAI
| 08 | 0.0 0.140 | 0.056 | 0,056 | 0,224 Wol: |g1.44 (11,610 |11.610 | 46.440 WEIGHT BALANCE 96,34
C.H,
13,0486 ois | g.74 | 1,246 | 2,402 | 7.476
C.H, ‘WET GAS FACTOR|
11,112 | 5.586] 2o | 5,58 | 0,767 | 2.301 | 6.136 1,06359
C.H,o 0.12 <017 | 0,068 0,170 INDICATED LOSS—S C F H
16,061 56,848 |22,639] *#5 | 0jo4 | 0.008 | 0.030 | 0.072 343
BALANCE| 95,88 97,60 103,30 | O™ 16,752 | 60,294 [21,916
WET GAS . GAS FLOW RATES LIQUID PRODUCT RATES
API® EX
9?.,-.1 14,66 14,86 14,760 \&:} PRESSURH ~ TEMP. S.CEFH| MW M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&] B/GAL. F G'!'\I:I:IR
3954 | 758
Moo | aa.89 PYROTRITIN 511 — OIL ly13} | 386.41 |72 |0.9941 | 384,15 £503,0
9.5
%0 |o4.92 26,12(26.170 | 79,51 | 6,476 |20.2022 0,9850115223 11,4895 |40.167 4t} | 210,46 |66 [0,9970 |218.00 | 6,5091424.2
2.8 2,120 |0 165,33 1078,8
5.39) 5.635 | 168,44 | 7.288 | 4.0642| 0,0896| 5457 |1.1760 |14.398 10114 | 102,80 |66 |0.9970 |102.58 | 49.9 | e62.6
2410] 2,085 |provers o01¢ 17,70 |64 |0,9980 | 17.66 | 6.459] 114.1 |68.01
0.82| 0,820 | 115,14 | 5.670 20,5132 | 0.9452 (14728 |1.1750 |38.860 8492 548.5 |10.489 |.
0,82 14728 [1.1780 | 848,58 110,459 |
o 57,0 [Tl | (3
2.10] 2,130 |yypg v 108 s
0.45] 0,445 | 5.02 20,3132 | 09452 | 1094 |1.1760 | WATER 12X | ses.14 o4 |o.0069 |382.95 | 0.6, |mie7.5
N [204.3 |15828
21.85] 1.285 |\ urnical a2k | e24,92 |00 |0,0076 24,38 | s.e031080.8
0.24| 0,350 | 28,43 | 8,623 [20,7684| 0.8849| 5405 |1.2183 |14.256 167,87 1308,7
4350 [ 7
0.49| 0,645 | ovoery 407h | 246,74 |74 [0,0008 |246,37 | 10,6 |2043,1
0.07| 0,070 | 27,07 | 7.168 [21.1123] 0.9840| 4030 0'3 | 13,90 {80 |0,0978 | 13,85 | 8.8 {238,00 |
38.0
0.00| 0,120 | o0 1933.8 | 16,979
M.V |eo,0688)| 88,7 | 8,63 (0,384 : 69 |mo.o




THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no._49.Q
YIELD CALCULATIONS | wouns _ 341568

FRESH FEED WET cAS P [ y— YIELD BASIS H,+CO FED
% mhe | e % e | e | whe | e | wee | g [ROF] B T il nckes.
%ﬂlﬂ 6,710 [15.077 |422.31 (14,888 £.208 81,79 8,752 (23,809 10,950 |-18.871 (580,58 of
B, [24.518 | 49.02 |44.087 | 6.810 | 13,78 |e7.018 |s1.329 826 |-17.503 | 35.29 3
9?"“' £.806 1.189 52,53 |95.743 3.976 [174.98 [15.775 [16.964 (19,751 £.787 122,658,216 400 0,545
y"&“ 1.137 0.467 13.08 1.930 0,299 8,38 1.183% 1.850 1.481 | 400- Q4
Eg:l 0,057 0,023 0437 5,820 0,899 14.42 3.566 3,589 4,485 0,876 | 14,08 (0,941 550e 0 OB5
SE 2,197 | 0,330 | 9.61 | 1.548 | 1.346 | 1.6868 | o0.539| 9.81/0.837 .
G 0.857 | 6,120 | 3,88 | 0,613 | 0,513 | 0,642 | o0.129 0,2
G+Ca T
G 2,167 | 0,555 | 14,01 | 1,322 | 1,322 | 1,665 | 0,333| 14,010,938 | 432 | 3,245 (0,217 | 12.6: |0.845 | ®B | 2.018 0,135 lgs.0
b 0,380 | 0,059 | 2.60 | 0.235 | 0.235 : 0,292 | 0,050 2.60(0.174| %24 | 0,613 0,041
Sl 1,330 | 0,208 | 11.50 | 0,815 | 0.815 | 1,020 | 0,205] 11.60/0,770 | 5% | 2,300]0,154 | 10,930,752 | *1° | 1,792 |0.120 lve.3
Salls 0.413 | 0.084 | 3.72 | 0,285 | 0.255 | 0,317 | o0.084| 3.72/0.249| 4% | 0,765 0,061 | 3.72l0.249 % | 0,788 0,081
Safis 0,593 | 0,092 | 6.45 | 0.363 | 0,563 0,455 | 0.092| 6.45/0.432 | 545 | 1.18310,079| 6.45 0,432 ®*| 1,163)0,070 [s6.8
Gl 0.090 | 0,014 | 1,01 | 0,085 | 0,085 | 6,089 | 0,034 1,010,088 5% | 0,192:0,013| 1.01]0.068] %% 0,192 /0,027
S 0,140 | 0,022 | 1,85 | 0,085 | 0.085 | 0,107 | 0,022| 1.85/0,122| % | 0,854 0,022 1,85 0,22 **| o334 0.0m2]| |
OrCe . 11.145&1&6 8,630 10,578 | 36,672,450 6.284 0,421
TOTAL 41,070 15,447 61,278 102,348
He+CO s0.300 " "%cen 9,016 35,768 _| 75.158 44,785 _| 30.374
H:/C0 [1.60 | esveas 3,00 2. 1.36
TCOMOT o B o [ NCE [ | LNt | mouma 71,384,781 1,008 10,737 | 71384781 11.008 |0.742
Previous Total _ ’ . SHIFT RATIQ | oW 0L 112,52 |7,537 19.638 1,315 [107.95 |7.231 17.292 1,258 | |
- . :"&im:u;:u: 13,450,901 [8.094 1,661 /0,111 | 13.45 |0.901 1.661 /0,112
New Toul e (H;0)(C0) PO G 125.97 (8,438 £1:299 1427 121,40 8132 18,953 1,270
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION~9, | SELECTIVITY | ¥t wavet 8.32814..946 |1.001
Conwaction| €O | He l H,4CO | co ] H, ] CO+H, | Co+./G+ | otoss we 16,607 1,112
62.39 | 85 71,99 | 77,11 | 54,01 [34.0 ls0.1 leey | ey |
9/M3 = 1691 X 2/MCF
€c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 433 Fresh Feed 15566 “{eapt 50,2 | 10.4 1In Reactor at Start of Period 1970 Sereen Analysis Sedimentation
Natural Gas 419 Recycle 25225 Neut. No. 43,7 43.1 Fresh Catalyst Added 503 76 Mesh | Micron o Microns “o -
Generator Outlet 413 Combined Feed sa7gy S Ne- 5044 48,1 Total 2046 (0N 49+ Dhg o 80+
Reactor Inlet 398 ‘Wet Gas—Measured 5382 Hydrox. No. Catalyst Recovered 154 100 150 715 4080
Condenser Inlet Adjusted 5855 Bromine No. 7.7 In Reactor at End of Period 1892 150 106 9.5 20—40
Product Accumulator 376 Loss 473 |Four °F- R 200 | 74 4.4 10-20
Chemicals, % by KC0s 10.0 REACTOR d-p, Inches Hz0) 20 |62 0.8 0—20 i
No. Height ™ 325 “ 0.5
TEMPERATURES°F. Recycle/Fresh Feed 1.492 132 - asel sg [P 0.t
Oxygen a2 et Velocly—ftfeec | 3,240 2 43,2 - a4 __se | CATALYST ]
Natural Gas 7 Fresh Feed Rate—S.CFH. 14929 HEMPEL, DIST. %, 'I.PI 3 Thod - 105.6 60 Bulk Deasity, Lbs./Cu.Ft.
Generator per Ou.Ft. Dense Bed)| 149 e 4105.6 - 342,0 250 Acrated us__ |
Quench Accumulator 153 perlh. Gaalyst | 9,78 b 74,0 | s6.2 (cala) _0-12" 22 Settled 18
Reactor Inlet | s2e 400550 18.6 | ss.0 totsl 446 Compacted 162
Condenser Inlet S50+ 7.4 ) Particle Density, gm. /ce. 3.8
Product Accumulator 89 Hest Caleullations - CALCULATED FROM dp Hj Value, ml./gm. 11.88
Catalyst No. Height ® Steam Rate = 34846 #/h A. 8. T. M. DIST. ON - Density, Lbs./Cu.Ft. 16 N2 Surface, m? /gm.
! 12,0 | 629 |@ 817 pate & 521°P Naphtha °F. fnventory, Lbs. 1531
2 3.2 624 = 1196 BTU/# BP 98,0 Bed Depth, Ft. lw.Q*CHEM[CAL ANALYSIS
3 74,4 | 661" |Water in @ 178°F = 146 neng ™ 130 Yolume, Cu Pt 13,07 Fe
4 105.6 Hest Transferred/iby steam | 5% 230 ¢
5 136,8 637 = 1050 Bru/# 0% 352 °
L 168,0 | 655 10850) (548.6) = arnfe EP 399 i
199,2 | 649 |ava. Bea 97,0 Ke0 Wi, 7% basis Fe
8 230.4 49 s 642°F . |X-Ray Analysis—
9 261,6 | 639  |dr = esp.se1 = 121°H FexeCe
10 s | 620 o Ares 3 30,9 rt? L feoe
2 seo | we |2t BB e o "
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | ’ IAVERAGE | M/HR c H o Mol % | MyHe c " o " mi’,:; AL We. Balance
FRESH FEED Qe | 0,48 | 202008 21,738 VT 94 301,35 327.82
Lo |36,77 | 36,70 | 36,66 | 36,730 | 15,077 | 15,077 o7z Foe o .38 71,38
| %5, |s8.96 | 59.38 | 50,26 | 50,200 | 24,523 48,526 . WATER 137,92 137,92
%0 | 5,06 | 2,74 | 2,89 | 2.806 | 1,180 | 1.180 2,78 3o | 188 | .27 | o.e67 0,53¢ | O™ 510,65 510,65
Bow | 116 | 1.2 35| 137 | ouer Yoo | 2067 | 0,388 bt 537.12
2. | 0.05 | 0.06| 0.08 | 0.057 | 0,023 | 0.023 | o0.002 % lep.ra  |12.018 | 12,003 | 48,052 WEIGHT BAANGE 95,07
MW 30781 S | sz | 220 | puasa | n.am
oA 10,432 | 5.216] S5 | 5,67 | 0,533 | 1.509 | 4,264 hiahisaekisniiian 108783 |
16.200 | 59,150 [e2.671 0:06 | 0:088 | 0:03¢ | 9.0 i s 473
BALANCE| 90,08 98,67 101,79 16,451 69,050 | 22,272
WET GAS1700 | 2100 | 0900 GAS FLOW RATFS LIQUID PRODUGT RATES_ _
Doo 14,45 | 15,34 [13,08 | 14,265 VR | Mo TMP | SCRH| M. | MMR | HOUR GAGE | OAL | F | FACTOR | GMLATY youw | * | chiam
Pho 43,85 | 42,08 | 45,48 | 44,087 |pmucu s O lgv1) |se6.77 |65 [0.0076 | 365.85/ S0.2 |exve.2 | 71.38
%o |25.73 | 25.91 | oA |o5.7as | 79.31 | 6,681 | 20.313| 0.9868 /16566 | 1.4878| 41,070 10114 (108,89 |66 [0.9970 | 102.58] 6.484] 665.1 | 11.008
Boo | 1,30 | 2,36 | 2,38 | 1,080 |yercas 1oe) e 284.80 e
M. | 6.00 | .35 6.02| 5.820 | 168.4¢ | 7,108 o075 0.995 | 6382 | 1.1680/14.800
G |28 | 24 2.07] 207 |cva
GH. | 0.2 | 0.81 0,78 | 0,857 | 128.1¢ | 8.602 | 20.384| 0.9501 22144 | 1.1680|58.426
G | 2020 | 2.20| 2,07 267 e 008 I me
CiHls WATE]
CH a8 1 044 0,86 0,300 | 8,08 9.8 e s i — e1.278
S | a,es | 18| 1,81 1,390 |warmmcal 0,0078 | 37 |ag97,6 |137.98 |
St | 0,38 | 0,41 | 0,45 0,425 | 6,43 | 6,565 | | o,8860| 5503 | o 0.9985 | 246,37 leotea | 16.807)
Golls 0,88 | 0,57 | 0,898 | yvemy " 0.9987 | 279.18| 10.4 |2310.1
% | 0.0 | 0.08] 0,20 0,000 | 27.07 | 7.840 0,9677| 4004 10, 0.9971 | 13.8¢| 8.308] 101.0
MY breswsoeiser | a0 |




THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN No, 49 !
YIELD CALCULATIONS wours _308-389 N . 1

FRESH FEED WET GAS Recycu| OMBINED) gemuenT| NET CHANGE YIELD BASIS H:+CO FED I
% mhe | e % el ) e | owhe | mie | wme | ame wal/he Jgal/MOH] /e THCH Uncet.
434.2¢| 15,157 | 2,403 | 67,51 | 9,877 | 24.880 (11,780 |-15.100 366, Dt of
58,990 | 24,568 49, 44,776 | 7.099 14.3) 27,609 52,287 |34.798 |=17.480 | 35.86
2.667| 1,012 49.94] 24.616! 3,903 (171.77 |15.228 | 16.340 19.131 | 2.791 122.28/8.048 2P 537
0.820| 0,342 9.58| 2.367;0.376 | 10.51 | 1.464 | 1.808|1.830 | 0.033| 0.9210.081 400-5/ 097
0.530| 0.138| 2.22| 5.490! 0.870 | 13.96 | 3.396 | 3.534| 4.268 | 0,732 | 11.780.773 502 0095
2,057] 0,326 | 9.1¢ | 1.273 | 1.599 | 0.326| 9.140.602 h0.8.
| 0,226 | 3,76 | 0,489 | 0,489 0,614 | 0.,125| 3,760,247
: 24,66 11,622
2,057| 0,326 | 13,72 | 1.273 | 1.273 1.599 | 0.326|13.72l0.903 | 432 | 3,176 0,200 | 12,56 jo.ma | ®% | 1.976 0.130 Ba.9
0,243 0,039 | 1,72 | 0,150 0,150 0,189 | 0,039 72 10,113 | 42 | 0,408 0,027 I
1,307, 0,207 | 11,61 | 0,809 | 0.809: 1,006 | 0.297]11.61l0.764 | 3% 210,163 | 11.03 0,726 810 | 1.808 0,119 8.1
4.86

0,214 | 496 | 0,669 0,044 | 3,250,214 |
80,420 | 54% | 1,171 10,077 | 6.38 0,420 % 1,17 00,077

0,669 0,044

0.3565 | 0,056 3.25 | 0,218 @ 0.218. 0,274 0,058

CsHio

73is 0.577: 0.001 | 6,35 | 0,357 | 0,357 0.448 | 0,091
Sell 0,097 | 0,015 | 1408 | 0,080 | 0,060 0,075 | 0,015 1.08[0,072 | %% | 0,208/0,01¢ | 1.08/0,0m ** ! 0.206 l0.014
o 0,115 0,018 | 1.51 | 0.070 | 0.070: 0.088 | 0.018| 1.51l0.008 %% | 0,273 0,018} 1.5110.000 %% 0,273 l0.018
GG 27 [2.584 8.223 0,541 | 35.60 (2,343 6.105 10,402
TOTAL 41,682 | 15,854 61,863 (103,546
B.+co s0.001 | > ecrn 9.502 37,076 | 77,167 46,678 | 30,589
H/CO | 159 | 658133 2,95 2.10 L1034
S s o | e | g B - 11,000 020
Previous Total L SHIFT RATIO | TOM O 111.04 {7,308 17,172 1,130 | |
Current Period | " s 14,55 [0.958 1.805 10,119
7 {He)CO 7,0 ™oy .
New Total [ (Hz0)(CO) FO0UTS ¢+ 125,59 |8.265 18,977 1,249
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION - | SELECTIVITY NET WATER 7.110 (128,10 9-111_ 8
Cm\mﬂionl @ | H ‘ H,4CO| O I H, i CO+H, | Co+/iC+ | otoss whee 142.65 9,388 17.187 1,151
o108 | sus0 2 PR 150.240.008
9/M3 = 1691 2 /MCF
/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE o
Oxygen .34 Fresh Feed 15797 |TAP1 50.6 10.5 In Reactor at Sartof Period | 100 Screen Analysis Sedimentation
Natural Gas 421 Recycle 24546 Neut. No. 40.7 41,1 Fresh Catalyst Added 502 76 Mesh ' HMierons "o Microns G B
Generator Qutlet 414 Combined Feed 40343 Sap. No. 49,8 45.9 Total 1968 On 40 419+ 12.3 80+
Reactor Inlet 299 ‘Wet Gas—Measured 5377 Hydrox. No. Catalyst Recovered 92 00 150 6743 40--80
Condenser Inlet . Adjusted 6008 Bromine No. 93.8 In Reactor at End of Period 1876 150 165 11.7 20—40
Product Accumulator 375 Loss 631 Pour °F. 200 74 4.9 10-20 ‘
Chemicals, % by K:GOs 0.5 | REACTOR d-p, Tnches Hz0 250 |62 e | 0=
No. Height " 325 .14 1.4 |
TEMPERATURES—°F. Recycle/ Fresh Feed 1554 112 - as2l sa |¥% Loe8 | ;
Oxygen .80 Inlet Velocity—ft[see. | 1 so5 2 43.2. - 7Ta.4| g0 | CATALYST R
Natural Gas 724 Fresh Feed Rate—SCFH. 15194 HEMPEL, DIST. % .A?I 3 Thok = 1056 58 Balk Density, Lbs./Cu.Ft. i
Generator per Cu.Ft. Dense Bed | 1504 205 °F. 4 105.6 = 342.0 225 Acrated W
Quench Accumulator 150.7 perLb. Catalyst | 10,44 0 73,6 | 55.5 (Cale) 0-12" 23 Setded 143 |
Reactor Inlet s 00550 1.5 | 36,7 total 424 Compacted 159
Condenser Inlet 550+ 15.1 Particle Density, gm./cc. 4.3 |
Product Accumulator 59 Heat Transf Caloulations CALCULATED FROM dp o H; Value, ml ‘gm. L 9.82
Catalyst No. Height ™ Steam Rate = 330 Fy,- A. S.T. M. DIST. O Density, Lbs./Cu.Fr. 118 N Surface, m? /gm.
! 12.0| 666 @ 816 pala & 520°F Naphtha °F. Inventory, Lbs. 2485 |
2 2| e = 1196 BTU/# 1BP 100 Bed Depth, Ft. 18,50 CHENICAL ANALYSIS -
3 74,4 649 |Water in @ 174°¢ 10% 135 Volume, Cu Ft 12.21 Fe
4 105.6 = 142 B/ 50% ox0 R R
5 136.8 | 649 ot Trensferred/Ib. stesm | ™ 352 ° B
6 168.0 | 652 = 1054 BTU/# EP 200 "

K0, W+, 7 b;.c' e
199,2 | 641 |(1054)(330.3) = 349500 BTN 20 W, 7 basis e .

8 230.4 | &3¢ ve, Bed Temperature|s 649°H biadisnou g ;
261.6 | 620 FesCo |
10  202,8| 632 1-‘530. l
12 342,0 | 634 Fe i
! GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 0900 AVERAGE M/HR (= H o Mol % M/Hr c H o M IS:(\;E:; At. Wi, Balance i
FRESH FEED Qoo 0.50 10.;;3 e1.582 |VET OA% 295.41 330.08
Do | 36,92 37,60 |37,16 | 37,193 | 15,503 | 15,503 15,503 Lono Nt 71,77 7177 ;
B, |se.26 |se.06 |58,75 | 58.090 | 24.568 49,176 Ha WATER 142.65 142,65 i
%0 | 2,79 | 2,38 | 3,08 | 2.667| 1.12] 1.2 2.224| 30 | 1,68 | o0.246 | 0.248 0.a92 |TO™" 509,83
0.91 | 0.57 | 0.98 | 0.620| o0.342 fous | 208 | o0.308 Bl 544.51 544.51
0.2 | 079 | 0.08 | 0.330| 0.138] 0.138] 0,552 9% leper  he.os0 12,040 | 48.160 WEIGHT BALANCE|  93.63
13.0634; ™ 2,596 | 3.894
am nn e Lo o s T
16,750 [57.951 121,839 %% | 0,08 0,035 | 0,084 631
BALANCE 98,98 100,81 98,03 | TOTA" 16,022 | 57.480 22,074
‘WET GAS ‘GAS FLOW RATES LIQUID PRODUCT RATES
eccqmu 14,75 [14.77 115.95 16157 VR ;:ESSURE 'r::v. S.CEH| MW, M/HR | HOUR GAGE | GAL °F | FACTOR | GAL ATé& #?(":::L F G“f“_"{_“x
. 44,46 (44,79 44,776 |pneo prep OL |9132 | 385,52 |66 [0,8970 | 384.16 | 50,2 | 2490,9 | 71,77
$to | 24,88 (24,60 |24,47 24,616 | 79,51 | 6,68 | 0,9877 16797 | 1.4887 | 41,682 6111 |366.77 65 [0.9975 | 365.85 | 6.484 | 2372.2 | 11.092
Moo | 2,51 | 2,06 | 2,65 | 2,367 | e R 41203 | 259,84 |80 1,000 | 259.64 | 50.6 | 1680.8
Hi | 5411 | 6.45 | 4,01 | 5.400 [168.44 | 7.12 | 4,077 | 0.9915 8377 |1.1792 | 14.1e8 0'3 | 13.28 |76 lo,9820 | 13,17 | 6.469| 85,2
Gl | 2.05 | 2,00 | 2,05 | 2057 |ooover; o e B 172804
Gy | 081 | 0477 | 0.79 | 04790 115,36 | 8.50 | 20,30 | 0.9510 22378 |1.1702 | 50,046
S | eae | 2,00 | 1004 | 2087 |p o e
0.29 | 028 |0.10 | 0263 | 5.0 | 9.3 |20.39 | 0.9610 088 |1.a19 | 2,607 WATE
1.36 | 1.34 | 1.25 | 1,307 | parumacal : 711 376,50 |66 lo,9042 | 373,32 3100.4 [142,65 |
0,27 | 0,45 | 0,36 | 0.555 | 26.43 5'3s |e79.48 |72 l0.0087 | 279,32 | 10,4 | es18.1 117107
0,60 | 057 | 0,88 | 0,677 | (oo 6'3 331,88 {70 |0,9990 | 331.62| 8.308| 87518 |
0,07 | 0,09 | 0,13 | 0,007 | 27,07 1o 28 0.0971 | 13,26 10,6 | 108.9
o1 [ 0as |00 |oamas | o | 8.890 | 3428.7
M. ¥ |20,82004 215,7




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

nunno. 498
Wouns _289-413

FRESH FEED WET GAS necvcus|COMBNED! grmunr] e cHANGE YIELD BASIS H;+CO FED
P %
% mae | e % i P e | wbe | whe | mme | /b [WHOF] W] wahe Jgaiiicr] Be Uniats.
froo | 36,43 | 16,281 | 486,38 15,48 | 2,418 | 67.64 | 90,498 | 24,716 | 11,910 |-12,808 o8 1 of
g‘“ 59.68 24,988 50.24 | 44.88 8,934 13,88 7 RE8 BR.1A7 | 34,199 [»17.088 | 38,268 1
<ato | g8 1,162 | 51,14 24,688 | S.857 169,74 15,166 | 16,328 | 19,008 | 2,608 118,60 (7,783 300 3P, 10,534
. 20042 £.26 | 0.351 | 9.83 | 1.379 | 1,781 1.730 M 104137
i | 0.8 | 0.06| 1.67] 5.60 |0.877 |14.07 |3.448 | s 4328 | 0,775 | 12.40 0,815 ssoe 075
2,38 | 0,361 | 9,567 [1.342 | 1.342| 1.685] 0.341| 9.570.629 7.8
0,80 0,125 | 3,76 | 0,495 | 0,493 | 0,618| 0,185 | 3,760,247
1.239 | 26,75 1,60)
2,15 | 0,534 | 14.05 1,512 | 1,512' 1.646| 0,554 |14.06 0,925 | 432 | 5,252 0,213 | 12,65 0,831 | 2 | 2,024 0,235 | 87,6
0.29 | 0.045 1,98 | 0,179 | 0.179 | 0.224| 0,045 | 1,980,130 ; 424 | 0,467 0,051
1.25 10,96 | 11.00 | 0,770 | 0,770 | ©.966| 0.196 | 11.00 0,725 | 5% |'2.200 0,145 | 10,45 0,687 | ®° | 1,713 10,113 | 76,5
0437 | 0.058 | 3,37 |0.228 | 0,228  0.286| 0,058 | 3.87[0.221 | 488 | 0,695 0.046 | 3.57 0,221 | “% | 0,695 0.046
0460 | 0,094 | 6,69 | 0,360 | 0.369 | 0.485| 0,094 | 6,590,433 | 548 | 1.200 0,079 | 6.59 0.435 | 34| 1,209 0,079 | 87.5
04,08 | 0,013 | 0.9¢ | 0,048 | 0,048 | 0,062 0,013 | 0.94/0.062 | 328 | 0,179 0,012 | 0.94 0,062 | %% | 0,179 (0.012
0015 | 0.020 | 1,68 | 0.080 | 0.080| 0.100| 0,020 | 1.68}0.110 | 83 | 0,303 0,020 | 1.680.089 | %% | 0,303 0.020
39,61 [8.602 8,303 0,546 | 35,68 2,323 6,121 0,403
41,781 | 539,79 15,660 (528,20 61,675 103,356
15,218
96,08 | 40,143 | SCEH. 6,760 | 76,908 | 464109 [=30.794 ;
1.04 657116 \ 211 1.405
CUMULATIVE TOTALS J" RECOVERED Ot
.+COMCﬂI Canslyst 8] Cot, gal | GA/MCF | gal/E EFFLUENT 73,60 |4,.856 350 [0.746 | 73,60 4,838 114350 0,748
Previous Total | SHIFT RATIO | ToT& o 13,21 7,439 9,653 1,291 109,28 |7,18: 17.471 1,248
N WATER SOLURE
Current Period: I ticon chesicus 13,45 /0,884 8,0 662 10,209 | 13,45 (0,684 1.662 0,109
BE (H20)(Coy T°% | Tom o .
New Total - s Prours ¢+ 6.66 [8,325 P1.315 [1.401 [122.75 8,065 53 11,257
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION -9, | SELECTIVITY | M watg 6,913 4,54 [8.164 32814 ,954 0,983
(hmﬂcliuﬂ] co Hp Ha+CO co i Hy | CO+H, Cy+ /Gt GROSS WATER 57,9919, 058 6,616 |1,0092
HYDROCARBON
| 83,23 T+ 39 110,01
9/M3 = 16.91 X = 'MCF.
cc/M3 = 141.3 X gal/MCE
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 432 Fresh Feed 15839 ° APl 49.8 10.4 In Reactor at Start of Period 1876 Screen Analysis Sedimentation
Natural Gas 4318 Recycle 23343 Neut. No. 50.8 41,5 Fresh Catalyst Added 49= 78, Mesh | Micron: o Microns “o ]
Generator Outlet 412 Combined Feed 39182 Sap. No. 41,7 46.5 “Total 1952 On 40| 419+ 3.5 80+
Reactor Inlet 398 Wet Gas—Measured 5448 Hydrox. No. Catalyst Reeovered 7 160 150 m.‘ 40—80
Condenser Inlet Adjusted 5937 Bromine No. 94.9 In Reactor at End of Period 1881 150 105 9.8 20—-40
Product Accumulator 374 Loss. 489 Pour °F. 200 4 4.8 10-20
Chemicals, % by K2COs 10.0 | REACTOR d-p, Inches H20 4 e 0
No. Height * 3% “ 1.0
o) 1
TEMPERATURES—°F. Reeycle[!‘mlh Feed 1.474 1 12 - 45.2 58 <325 0,8 !
Oxygen 480 Inlet Velocity—ft. [sec. 1,588 2 43.2 = 7T4.| 60 | CATALYST
Natural Gas 665 Fresh Feed Rate—S.CEH. 15218 HEMPEL, DIST. %, API 3 T4e4 = 105,86 60 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1256 205 °F. 4 105.6 - 342,0 220 Aerated 136 )
Quench Accumulator 152 perLb. Catalyst | 0,88 | 4% 7.6 | 5644 (Calo) 0-12" | 23 Settled 138
! nlet 338 400550 18.3 36.3 total 421 Compacted ) 154
Condenser Inlet 550+ 20,1 Particle Density, gm./cc. 4.0
Product Accumulator 68 Heat Transfer Ca CALCULATED FROM dp NH, Value, ml./gm. £2.07
Catalyst No.  Height® Steem Rate s 331.8 #/ue |A-S-T M.DIST. 0 Density, Lbs./Cu.Ft. 118 N Surface, m? /gm.
1 12,0 | 673 @ 817 psie & 521°F Naphtha °F. fnventory, Lbs. 1445
2 3.2 645 S 1196 BTU/# 18P 104 Bed Depth, Ft. 18,87 [CHEMICAL ANALYSIS
B Fe
3 744 | 656  |Water P = 101 penp '® 136 Yolume, Cu Pt | 12,12 °
4 105.6 Heat Tr /1b) atesm | ** 232 ¢
5 136.8 652 S 1055 BTO/¥ i 349 °
H
s 68,0 | 652 (1056)(531.5) 3_3: Bt P 308
7 190,2 | 643 Ave, Bed (€20 W'+ 2% basis Fe
8 230.4 X-Ray Analysis—
FeeoCs
261.6 i
10 22,8 Fa0.
Fe
L 12  342,0 |
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
e
HOUR ] ‘M—-M 0500 AVERAGE M/HR c H o Mol % };/l;’a < H o Measured At. Wt. Balance
[ B
FRESH FEED o | 0,50 (10,741 21,628 |¥"T O 301.10 328,20
co
Cuo | 36,65 36,69 36,95 | 36,43 |15.221 |15.221 15,221 2o o 73,60 73.60
B,
B, | 59,63 |60.25 |59.06 | 59.65 |24.022 49.844 e e 137,99 137,99
co, <o, TOTAL
Siho | 2,36 | 2.99 | 3,00 | 2,78 | 1,162 | 1,162 2.324] % | 1,68 | 0.248 | 0,246 0,492 512.78 539,79
N, Ne FRESH FEED
o | 0476 | 1,00 | 0.92 | 0.89 | 0.372 sloe | 2,08 | 0,504 539.79
- CH,
i | o.62 | 0,07 | 0,07 | 0,25 | 0.208 | 0,308 | 0,428 ol lge.27  |12,038 |12.038 |48.152 WEIGHT PALANCE] 95400
C.H,
MY |32.0195 sods | 8,87 298 | 2,506 | 7,788
C;H, 'WET GAS FACTOR|
1olois 10,12¢ <iof | 4.50 | 0.658 | 1.974 | 5.264 1,089677
CeHo 0.05 | 0.007 o +070 INDICATED LOSS—SC FH
16,487 (60,384 | seiz0 | 0,08 | 0.007 | 0,035 | 0,084 489
BALANCE 97,46 98,41 202,20 | 0T 16,037 l61.368 (22,120
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
=
fooo | 14,82 (16,56 (16,89 |15.42 a1 TEMP. | S.CRH| MW | M/HR | HOUR GAGE | GAL ]'r FACTOR | GAL. AT 6&q *;‘;Fi',_ 3 KN
08,3 ki3
43.45 [44.668 |44.28 PEED OIL |neg 9 75 |0,9985 |385.68 | 50,6 |2495,0
126,47 |24.81 124,63 79,32 8,64 | 9(35522 0,9887[15839 11,4969 |41.781 4'20% /259,84 1,000 |250.84 6,469 1680.9
2.30 | 2,26 | 2.2 [irrcas 311 |165.76 B0 |1.000 |165.76 | 49,8 |1077.0
£.16 | 4,99 | 5,60 188,44 7.225) 4,0808| 0,9924| 5448 [1,1755 | 14.371 04t | 19.92 M1 |0.9948 | 19.81 | 6.498 126.7 | 73.60
4005 118 +0.68 +4.0
2.32 | 2,08 | 2,38 .o 272.40 176624 | 11.350
0,78 | 0.79 | 0.80 |115,14 8,50 |20,3765| 0.9501/22269 |1.1753 | 58,742
5 | 18 |
2.22 | 2.0 | 215 |y
0,39 | 0.83 | 0.29 8,08 9.4 |20.3768/ 0,0501| 107¢ |1.1785 | 2,833 |WATER
LA ANE R BIETS
1,20 | 1,14 | 1,85 | \ummarcas 6ok 0.9990 | 355.50 | 10.4 | 2958.4 | 137,99
0,31 26,43 8,88 | 20,7942 0.8649| 5547 1,217 | 14.632 6'3  |331,86 [70 | 0.9990 | 381,52 | 8.30% 8763.8 | 16.616
4317 78
_0.60 oxXYGEN 74 |388.59 0.9987 | 388,08 | 10.4 | 39283,0
0.06 27,07 7,80 | 21.1289| 0.9687| 4078 10.741 o3 13,80 0.9990 | 13,87 | 8.308 110.8
5.8
0,20 o * 398.79 38117
20,9679 18167 4,94 10,3111 358

53



THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN wo._49 T
YIELD CALCULATIONS i : wouns _ 418487

FRESH FEED WET GAS REcycrs| COMBINED) NET CHANGE YIELD BASIS He+CO FED
% | wae | % e e | mae | i | whe | g [WCH] CF U,
L MMMMMM_&LMMW D3 of
P | s7.954] 3.003| 47,58 l4p.300 | s.098 | 13,40 185,778 | 49.575 |38.465 (=16.910 | 34409 m__
%0 | o.oms| 1,200 50,77 |26.040 | 3,965 |174.08 |16.288 | 16.427)10.008 | 2.756 1e1 400 0.651
Moo | o.e48| 0.385|10.70 | 2,767 | 0435 | 1830 | 1,677 | 2.062| eamie 400-p: 0,112
B4 | 0.307| 0.188!| 2.01 | 6,067 | 0,058 | 15,37 | 3.000 | s.018| ¢.o48 | o.833) : 550e 0,089
G 2,327 | 0,336 | 9.43 | 1.205 | 1.295| 1,620 | o0.338| o.¢3lo.638 1.6
Gl 0.843 | 0,133 | 4,00 | 0,813 | 0,512 0.646 | 0.133| 4.00/0.269
C+Ca 26,79]1,804
S, 2,157 | 0.541 | 14.35 | 1,512 | 1.312| 1,665 | 0,341! 14,35}0.967 ! 432 | 3,322 |0.223 | 2.06710.130 [88.8
B ) | 0,275 | 0.063 | 1.90 | 0.166 | 0.168, 0.209 | 0.063  1.90]0.128 | ¢2 | 0.44810.030
) 1.270 | 0.201 | 11.28 | 0.772 0.201 | 11,280,760 | 5% | 2,256 10.152 | 10,72 0,722 | &10| 1,757/0.118 [76.8
EC _ 0,383 | 0,060 | 3.49 | 0.233 | 0.233' 0.293 | 0,060 3.48/0.235 | 48 | 0.718/0.048| 3.49!0.235! 85| 0.718/0.048
Ghs 0.640 | 0,101 | 7.08 | 0,389 | 0.389 0.490 | 0.101] 7.08|0.477 545 |-1.209/0.088| 7.08/0.477: 5% | 1.299/0.088 jog,6
0.080 | 0,015 | 0.94 | 0,049 | 0.048) 0.062 | 0.013| 0.94/0.063! 52 | 0,179/0.012| 0.94;0.063| 52| 0.1790.012} . |
0.160 | 0.085 | 2,10 | 0,097 | 0,097/ 0.122 | 0.025] 2.10/0.141!8%% | 0.379/0.026| 2.20/0.241] 5% | 0.370/0.026| |
saaslzon 8.60110.579 | 57,262,508 63990,
40.868 1"% 15.793 [3530.686 (60,813 1101.68) -
95,817 39.169 SCEH. 9,192 74,553 44,586 _|-29,967
158 7627
Ty, [N ey I rosalozsa|ho.emlo.re | mosal e |uo.mslose
Previous Total | o }, SHIFT RATIO | 1o o 111.72]7.526 19,474 1,312 |107.83 7,264 17.272(1.183) |
Current Period | © w0000 9. ':E-Tu"u" 13.43[0.905 B.042| 1.670(0.112 | 13.43/0.905 1.670/0.112 |
New Total e e s o, | H0)CO) O G 8,430 21,144 1,424 121,26 |8.168 18.942 /1,276
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9 | SELECTIVITY | ket waret £.949 125,20 8.434 18,328 16,034 1,013
Contraction <o H; H,+CO co | Hz l CO+H, Cy+ /G GROSS WATER 138.63{9.538 16,704 1,126
HYDROCARBON
TOAL—C, + 151,94110.231
g/M3 = 16.91 X #/MCF.
€c/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 432 Fresh Feed 15495 °API 49.9 10.5 n Reaetor at Start of Period 1881 Screen Analysis Sedimentation
Natural Gas 419 Recycle 23054 | Neut No. 41,5 40,9 | Frest Catalyst Added s0= 76 Meshi Micrond ‘7 Microns. %
Generator Outlet 22 Combined Feed 8547 |S2p- No- 48,0 44,7 Total 1987 Ond0 219+ 1) o 80+
Reactor Inlet 390 ‘Wet Gas—Measured 5352 Hydrox. No. Catalyst Recovered 56 106 150 67.8 4080
Condenser Inlet Adjusted 5987 Bromine No. 82,2 In Reactor at End of Period 1901 150 105 10,7 2040
Product Accumulator 75 Loss 835 Pour °F. 200 " 5.6 10-20
Chemicals, % by K2COa 10.0 REACTOR d-p, Inches H.O 250 62 1.8 0—20
No. Height ® 325 44 1.8
TEMPERATURES—°F. Recycle/ Fresh Feed 1.488 i3 . anel 57 B 0.8
Oxygen 418 lnletVelncity—tL/uc. 1.552 2 43,2 = Ve 57 CATALYST
Natural Gas 692 Fresh Feed Rate—SC.FH. 14845 HEMPEL, DIST. %) ‘IPI 3 74.4 = 105.6 58 Bulk Density, Lbs./Cu.Ft.
Generator per Ou.Ft. Denso Bed | 5505 5 °F. 4_105.6 = 342.0| 220 Acrated 2140
Quench Accumulator 150 per Lb. Catalyst 10.45 400 72.6 55.4 (Cale) 012" 22 Settled 142
Reactor Inlet 339 400-550 15.3 36.4 totsl 414 Compacted 155
Condenser Inlet 550+ 12.1 Particle Density, gm./cc. 4.0
Product Accumulator n Heat Transfer Ca CALCULATED FROM dp NH; Value, ml/gm. 24,42
Catalyst No. Height® Stesm Rate = 43,9 £/t A. S. T. M. DIST. O] Density, Lbs./Cu.Ft. 114 Na Surface, m? /gm.
! 12,0 sas @ 625 pate & 522°F Naphthe °F. [nventory. Lbs. 1421
2 43.2 641 = 1196 BW/‘ BP 104 Bed Depth, Ft. 18,70 CHEMICAL ANALYSIS
3 74,4 654 |Water 1n @ 178°F = 146 pru/f ‘* 137 Volume, Cu Pt 12,34 Fe
4 105.6 Hest Tramsferred/ib, steem | 5 235 e
5 156.8 asg = 1050 HTU 90% 354 o
L] 168,0 650 | (1050)(345.9) = 38100 mrufhe °F 402 "
7 1902 630 |Ave, Bed 98,0 0. W 7 basls Fe
8 250.4 635‘ = 655" X-Ray Analysis—
9 2616 30 _|ar = es3-522 3 131°H FezoCs
10 228 635 |Tube_ires = 30.9 £tZ Feale
12 saz0 a5 X% (15110 = | 892 e
| GAS ANALYSES' GENERATOR BALANCE ) WEIGHT BALANCE
HOUR | 1300 2100 0500 |IAVERAGE M/HR C H o Mol % M/Hr C H o Melsi::l‘ At. Wt Balance
FRESH FEED e | 0,80 | 10667 21.480 |¥F 9 302,65 539,65
Lo |36.26 | 30.42 | 38,51 | 38.063 | 15.566 | 15,566 o 70,58 70,58
% |s9.75 | s6.49 | 57.02 | 57,754 | 23,608 47,206 s 138,63 138,63
%0 | 2,62 | 3,06 s.22| 2,935} 1.109] 1.190 1.68 | 0.245|0.245 0.490 |TOTA 512,84 548.86
Yoo | 0.78 | 0.92| 1.35| 0,943 0.385 Noc | 2.08 | 0.303 FRESH FEED 548.86 548,86
0.11| 0.12{ 0,307 | 0.126 0,500 o ls2.27  [11.999 p1.999 | 47.996 WEIGHT BANCE) 93,44
M. ¥ 13,4300 Sl 1.294 7.764
pr 10,704 | 5,572 | 2% 0,656 5.248 niciosiistihs 1.118651
16.880 | 58,450 [23.326 | 8 e | 0.084 sl 635
BALAN 100,10 95,57 106,17] ™™ Lel.162 | 21,970
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Lo l18.02 | 26,20 | 16,16 | 15.825 VR S%“ 1;::?. SCEH| MW | MMR | HOUY GAGE | GAL. °F | FACTOR | GAL AT 7“5}\'; N Gﬁ;ﬂ:‘u
Poo 44,25 | 59,36 | 45.55 | 42,380 |pps eeo - O l7v3h [386,41 | 68 |0.9961 | 384.90 | 6.494 2499,5
%0 lpm.a7 | 26.65 | 24,92 |25.040 | 70,31 | 6.655 |R0.0688 a.9850[15493 |1.4s8e |40.868 31 |ies.5 |60 |1.000 |165.75 | “enéast07r.0
Poo |27 | s78| 2ae| 2,787 |grrons s | 219,15 1422,5
5.24 | 6,067 | 158,44 | 7.202 _Lml 0.9890| 5382 11,1602 |14.118 1% | 4.4 |69 [1.0005 | 54.17 | 49.9
2,30 | 2327 | pecvae o7 T 0'3 | 13,28 |58 /1.0010 | 13.20 | 6.494 70,58
| 0.e1| 0.e03| 115,14 | 8500 |20.3036 | o.p403|22080 [2.1002 | sv.0ms 40.88 £65,5 | 10.873]
1.90 | 2,167 | yen 1694,0
0.24 | o.273 9,510 |20,3036| 0.9495 1072 [1.1608 | 2.ses [VATER 7021 (410,34 | 7e | 20,5 138,33 |
418,8 | 207  [23054 €0.613
| 1029 | 270 | NATURAL GA! [0} 17,70 | | 8,809 | 16,704
0.4 0.383| 28.43| s.ame lao.eeiel o.petol snge Li.zere | 7,
0,76 | 0,640 | orvome
| 0,00 0,080 | 7a17 W | 0.9850| 4044 10,667
0,80 | 0480 | ¢rrpy -
MV p1.5068 | 215,7 213 -10.3108 343,00k




THE TEXAS COMPANY — MONTEBELLO LABORATORY T Er g

YIELD CALCULATIONS wous _ 437 e
FRESH FEED WET GAS mcorﬁlg»m EFFLUENT]| m CHANGE YIELD BASIS H:+CO FED
c % mhr | e % v mme | wihe | mme | mhe | /e [H/HCF] Sgal] galhe Jqai/McH & B/ asl] @l CF{Unsats.
lc'o-'"! 5,190 |165.034 |4R1.36 [16.873 | 2,580 | 72.26 (10,186 | 25,169(12,706 |-12,463 349,10 of
B, |e5,986 | 52,53 44,549 | 7,081 | 14,28 [27,700 | 53,676 34,781 |-18,895| 38,30 ]
5o | pa657 | 1,136 | 50,00 [22,096 | 3,650 |169,74 [14,007 | 15,505 (17,877 | 2,494 109,747,080 j 0.497
Now | 1,070 | 0.457 | 12,80 | 2,343 | 0,371 | 10,30 | 1,688 | 1.018| 1,820 400-5, o8| |
D | 0,367 | 0,187 | 250 | 6.270 | 0,096 | 15,95 | 3,901 | 4,088| 4,805 | o0,e57| 1,43]0.866 s50e .07
2,088 | 0,526 | 9,14 | 1270 | 1,070 1,608 | o.3e6| 9.140.588 2
0,826 | 0,151 | 3.,9¢ | 0,514 | 0,514 0,645 | 0.131| 3.94[0.253
: 26,51]1,708

2,195 | 0,348 | 14,64 | 1,365 | 1,365 1,713 | 0.348| 14.64/0,941| 432 | 3,589)|0,218 | 13,180,847 528 | 2,109/0,135 |88.3
0.290 | 0.046 | 2.05 | 0,180 | 0.180| 0.226 | 0.046] 2.03/0.131| 424 | 0.479/0.051 .
1.275 | 0,202 | 11,33 | 0.792 | 0.792; 0,994 | 0.202| 11.33/0.729| 3% | 2.26710.146 | 10.76/0.693| 810} 1,764]0.113
2,73/0.176| 488 | 0,562/0,056| 2.75,0.176 | % | 0.562]0.056

=i 0,296 | 0.047 | 2,75 | 0.18¢ | 0.18¢ 0.231
el
ki 0,566 | 0,090 | 6.31 | 0,352 | 0,382 0.442 | ¢ | 8.51/0.408| 548 | 1,168/0,074| 6.510.406] 545 | 1.168]0.075|69.6
GH,
T 0,076 | 0,012 | 0,87 | 0,048 | 0,048 0.060 | _0.87/0.056| 328 | 0.166/0.011| 0.87!0.0668! 5% | 0.166]/0.011
C.H,
st 0,095 | 0,015 | 1,26 | 0,058 | 0,058 0,073 1.26/0.081 | 5% | 0.227/0,0156| 1.26/0.081] 5% | 0.227|0.015
CrCe 39,17/2.520 8.248/0.531 | 35.11)2.259 5.986]0.385
ToTAL 42,740 15.853 |324.62 |62,224 |104,973
Py 15,543
) 40,9909 SCEH. 79,8485 47.487 | -31.368 ;
H./CO 43376 !
CUMULATIVE TOTALS y’ RECOVERED OIt
TCOMER ot Aot T gice [ ga§ | SFPLUENT 69,81/4,401 10,726/0.690| 69.81|4.491 10,726/0.690
. Previous Total SHIFT RATIQ_| "0 01 108.98] 7,012 18,974|1.221 |104.92 6,750 16,721,075
N WATER SOLURE
Gurrent Period, (00 RN 14.70{ 0,946 B.046| 1.827/0.118| 14.70|0,946 1.827/0.118
2)(C0:) g g
New Total - . w00y BT B e, 123.68| 7.957 20.801|1.556 119,62 7,696 18.559| 1,193
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | WT watee 7.198 l8.326]16.571 1.002
Contraction| €O Ha 1 H.+CO | co ] H, [co«m, C+Gr | oss wae 17.3981.119
HYDROCARBON
76,48 | 49,52 | 35,20 | 40,53 | 82,35 | om—+
9/M3 = 1691 X = /MCF
cc/M3 = 141.3 X gol/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 433 . Fresh Feed 16206 ° API 49.5 10.5 In Reactor at Start of Period 1901 Screen Analysis Sedimentation
Natnral Gas 419 R&Ycla‘ 23588 Neut. No. 41.5 41,3 Fresh Catalyst Added s2x | 78 Mesh‘ Micron o Microns “a
Generator Outlet 413 Combined Feed 29795 Sap. No. 50,2 45.0 Total 1979 (On 0 19+ 2047 80+
Reactor Inlet 400 ‘Wet Gas—Measured 5569 Hydrox. No. Catalyst Recovered 55 150 69.8 : 40—80
Condenser Inlet Adjusted 6010 Bromine No. 87.1 In Reactor at End of Period | 1924 105 11,3 20—40
Product Accumulator 375 Loss 441 Pour °F. 4 5.2 10-20
Chemicals, % by Kz (05 10,5 | FEACTOR &, Inches H:0 0 ey o 0-m
No. Height "
— 110
TEMPERATURES—F. Recycle/ Fresh Feed 1.456 112 - 43,2 s B o
Oxygen 421 Inlet Velocity—ft. [sec. 1.414 2 43,2 = 7T4e4| 56 CATALYST .
Natural Gas 710 Fresh Feed Rate—SCFH. 15545 HEMPEL, DIST. %, .API 3 74,4 = 105.6 55 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 1550 205 °F. 4 105.6 = 342,0| 220 Aerated 139
Quench Accumulator 151, per Lb. Catalyst 11.07 | 72.0 55,1 (cale) 0-12" 22 Settled 140
Resctor Inlet 355 400550 16,6 36.1 total 409 . Comemeed | 153 |
Condenser Inlet 550+ 11.4 Particle Density, gm. ‘cc. 4.2
o R cusity. gm. < o
Product Accumulator 73 Heat Tranafer Calculations CALCULATED FROM dp NH, Value, ml. gm. 17.30
Catalyst No. Height ® Steam Rate = 354.7 # A. S.T. M. DIST. O Density, Lbs./Cu.Ft. N 7Shr[ace, m? . gm,
! 12,0 | 698 |@ 828 pala & 522°F Naphtha °F. Inventory, Lbs. e
s ¥ NALYSIS
z 43.2 | 646 1196 BT0/# 18P 100 Bed Depth, Ft. 18,0 HMBMICALANALYSS ]
3 V4.4 663 Water in @ 180°F = [148 10% 138 Volume, Cu Pt | 12.41 Fe
4 105,68 Heat Transferred/lb, stesm | 5** 235 s R
s 156.8 | 656 = 1048 BrU d 352 o !
H
s 168.0 | @54 (1048) (354.7) = 370000 Renfhe =¥ 401 [
7 1992 | 44 |Ave. Bed Tempera 98.0 20, W 7 basis e
8 230.4 637 s eOF X-Ray Analysis—
° 261.6 | @34 _|ar = 660-522 = 138'H FeoCs
FesOu
10 292.8 | 637 |Tube = 30,9 £4? S B
R -
22 2.0 | ez |F* (seygoey % %00 b
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR [ 0500 2100 1300 |IAVERAGE M/HR [ H o Mol % b;/l;xoe c H o  hr 4:
o B :
FRESH FEED oo | 0,70 10,867 21,538 | ¥ 9 301.00
0
oo | 36,51 |36.09 |32.97 |36.190 |15.043 |15,043 15,0431 o0 ot £9.81
H: -
%5 | s0.52 |59.65 |63.00 |60.716 |25.055 51,920 25 i 144,38 144.38
€O,
o | 2.80 | 2,86 | 2,51 | 2,657 | 336 | 1.136 2,272 <& | 2,00 | 0,208 | 0.208 0.596 |T™" 515,19 539,01
Bos | 1,00 | 1,26 | 0,97 | 1,070 | 0.a57 sos | 2,06 | 0,433 hiassilhiisd 539.01 539,01
CH, CH, WEIGHT BALANCE|
ieote | 0,17 | 0,38 | 0,75 | 0.367 | 0,157 | 0,157 | 0,628 wols | 9,00 |11,702 |11,702 |46,.808 95,58
C.H,
M ¥. |12,6088 30068 | 8,85 | 1,295 | 2,500 | 7,770
H,0 CHe WET GAS FACTOR|
e 9,066 | 4,533 ‘7 | 5,20 | 0,774 | 2,322 | 6.102 1,079136
C.H, | 0.13 | 0.019 | 0.076 | 0.19 INDICATED LOSS—5 C F H
16,336 161,604 | 21,888 ¢ | 004 | 0.006 | 0.030 | 0.072 441
BALANCE 06,90 100,04 se,my | O 17,018 |61,032 |22,134
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
co TEMP. | S.CEH| M.W. | M/HR | HOUR GAGE | GAL oF | FacTor | caL AT 4AEY # ALH
Zso0 | 17,11 [16.66 |16.06 16,273 VR ‘:;5;“"“ i H| MW G #/GAL, GAL HR
A E
28 | 46,17 [44.50 |43.98 |44.549 |ppcy prep O | 5vi0% | 312,21 |64 [0.9980 [311.59 _—
3
%, | 20,60 |23.92 22,17 |22,896 | 79,31 | &7 20,366 | 0.9668 | 16206 _JL.51828 (42,749 1% | 54,24 59 [1,0005 | 54,27 | 8.500
o 7
2.37 | 2,348 | 267,42 1675,55| 69,81
7,72 | 6.270 | 158,44 og9877 | 5569 1.18864114.690 10,726 |
2.01 | 2,056 |ypcvers
0,89 | 0,826 |115.1¢ 0,948 | 22493
2.22 | 2,108 |ppe
[WATER
0,35 | 0.290 | 5.08 0,9485 | 1096 | 713 | 384,83 |77 |0,9980 |383.46
190 23888 10,5
1.88 | 1.278 | virurarcal 3" | 15,28 59 [1.0001 | 13,28 | 8,209
0.28 | 0,296 | 28,43 0,8888 | 5846 370,18
H, 78
2 | 0,67 | 0488 | 0.86 | 0.888 PR 112 | 60.66 |70 |0.9990 | 60.80
% | 0,08 | 0.08 | 0.07 | 0,078 | 87,07 | 0.9080 | 4044 10 1 3" | 1s5.28 |82 [0.9973 | 13.8¢ 144.38
Sl | 0an] 0.0 | 0.07 | 0.088 | sraan 47,36 17,398
M. ¥ 20,4900| 818,7 417,54 3465.16




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

nuwwo. 49 Y
wouns __461-473

FRESH FEED WET GAS REcycue| COMBINED) NET CHANGE YIELD BASIS Hy+CO FED
Kt Wt Balancs CQNDRRIATE
% mibr | 4w % miw L oBne] mh | b | mbe | o [H/MCF] ¥/sal| sal/he [gal/MCH_#/hr Unsats.
| 18,536 | 436,17 | 16,610 | 2,667 | 75,86 | 10,302 | 86,838 | 12,969 |=18,849 350,90 Disf it of
| 25,360 | 51,13 | 45,136 | 7,505 | 14,72 | 27,093 | 53,353 | 35,896 ~18,057 | 36.40
| 1.131 | 49,76 22 S,71) 163,32 | 14,206 | 15,357 | 17,037 | 2,560 113.54 [7.323 400 EP. 04818
| 0,379 | 10,62 2,320 0,376 | 10,51 | 1.430 | 1.818| 1.814 % !
. 0,263 | 2,61 5,635 0,011 116,61 | 5,496 | 3.667 | 4.405]| 0,748 | 12,00 0,774 on
G 2,023 | 0,327 | 9,17 | 1.256| 1.266 | 1.562| 0,327 | 9.17 j0.591 n.e
G, H,
30088 0,817 | 0,132 | 3,87 | 0,507, 0,607 | 0,639 0,132 [ 3,97 0,266
] 26,14 [1.622
&8 2,033 | 0,330 2.261] 1,261 1.591| 0.330 |13.85 0,895 | 432 | 3.2130.207 [ 12.49 0.806 | ®% | 1,999 l0.120 | 89.7 ]
o 53 | 0,088 | 1,68 | 0.145| 0.145| 0.183| 0,088 | 1.68/0,108 | #% | 0.3960.025
Selia 1,190 {0,192 110,77 | 0,738| 0,738 | 0,830 | 0,192 | 20,770,695 | 5% . 2,154« 10,23 10,660 | %1 ! 1,677 0,208 | 76.3 |
Gl 0,387 | 0,083 0,240 | 0,240 | 0,303 456 o.u#g.on 3466 0,236 | “% | 0,753 0,049
Ho ;
Salls 0.460 0,074 | 5,19 | 0.85| 0,285 0,350 48| 0.9 | 5.19 0,335 | *** | 0,952 0,061 | 85.1 |
H,.
Gt 0,083 | 0,013 | 0.94 | 0,051| 0,051 0,064 0,015 0,960,081 | 528 | 0,1780,012 | 0,94 jo.061 | %] 0,170 o.022
H,.
Cells 0,137 | 0,022 | 1,85 | 0,085! 0,085 0,022 | 1,850,119 | 5% | o | 1.86 0229 | 3%} 0,354 0,022
CaCe 2,449 7. 24,36 2,216 5280¢ 0,360
TOTAL 42,569 54950‘,31 64 9,64 | 62,091
15 :
H:+CO| 40,806 | ' scen 330,53 | 38,295 | 79,101 | 48,285 [-30,906
H./C0 1.65 | 644904 2.72 2 1.41
CUMULATIVE TOTALS RECOVERED: OIL 4,728 1127 " 728 11.270 04727
FCOMCH_Canlys [ Gyt gl | g/Mer | gaff | FFFLUENT T2 e
Previous Total SHIFT RATIO | 'O 0t 11,28 [7,177 10,2511.242 (107,67 (6,945 17.164 11,107
N WATER SOLURE
Current Period: | g s 14.18 /0,916 B.039] 1.7640.114 | 14,18 [0.915 1.764 0.114
(H)(C02) 6.6 o v
New Total i R (H:0)(CO) o ¢+ 46 8,092 21,0151.355 [121.85 [7.859 1.221
FRESH FEED CONVERSION — % ‘TOTAL FEED"CONVERSION —, | SELECTIVITY | Nl wATER 7,537 132.19 |8,526 B.328 15.8731,024
Contraction|  CO H, H,4cO| co H, I CO+H, | Co+iC+ | woss wmn h46.37 |9.441 17.6371.138
‘RYDROCARRON T
61 82,7 3 1) | 83,50 TG, + 50,60 {9,714 I
9/M3 = 16.91 X 2/MCF.
€c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen s Fresh Feed 16138 |°APL 49.6 Tn Reactor at Start of Period | 390, Sereen Analysis Sedimentation
Natural Gas 425 Recycle 23512 Neut. No. 42.5 44,3 Fresh Catalyst Added 508 78, Mesh | Microny Microns “o
Generator Outlet a3 Combined Feed lsggso _|Sap- No- 51.4 Total 2000 [On401 19+ |4 & 80+
Reactor Inlet 399 ‘Wet Gas —Measured 5022 Hydrox. No. Catalyst Recovered 65 100 150 6645 40-80
Condenser Inlet Adjusted 6542 Bromine No. 80.9 In Reactor at End of Period 1975 150 105 11,0 20—40
Product Accumulator a2 Loss. 1520 Pour °F. 200 k<) 5.9 10~-20 i
Chemicals, % by K=C0s REACTOR ¢-p. Inches Ha () 256 62 - 2.0 0-=20
o -
e
No. Height 325 44 . 1.2
TEMPERATURES—°F. Recycle/ Fresh Feed 1.457 1 12 - 43,2 sa | 1.8
Oxygen 71 Inlet Velocity—ft.[sec. 1,405 2 43,2 - Th.4 55 | CATALYST
Natural Gas Py Fresh Feed Rate—SCFH. .| 15508 HEMPEL, DIST. % .API s 7444 = 105.6 60 Bulk Density, Lbs./Cu.Ft.
Generator per CuFt. Dense Bed | 1155 5 °F. 4105.6 - 342,0 | 240 Acrated 129
Quench Accumulator 158 perlh. Catalyst | 10,38 | 4 7.3 55.3 (cale) 0-12" 22 Settled w1
Reactor [nlet 346 400850 19.0 36,9 total 435 Compacted 149
Condenser Inlet 560+ 9.7 Particle Density, gm./cc. 4.2
Product Accumulator 64 Heat Transfer CALCULATED FROM dp H; Value, ml/gm. 4.08
gt ® ; p p
Catalyst No. Height Ste. Rate = 339,6  frare A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 13 N Surface, m? ‘gm.
! 12.0 | 695 |@ 850 psia & 525°F Naphtha °F. Tuventory, Lbe 2403 |
= C! AL ANA 1S
2 .2 44 1195 BTO/# BP 108 Bed Depth, Ft. 19,60 [CTEMICAL ANALYS
3 74.4 | 654  |Water in @ 175'F = 143 Bru/d '* 130 Volume, Cu Ft _| 13,08 re
4 105.6 Heat Transferred/1b.|atesm | 5% 235 ¢
= o
s 136.8 | 653 lose BTy e 351
H
6 168.0 656 1052)(359.6) = 357000 BTUAlr =T 309 -
oW e
7 199.2 649 !Ave, Bed Temperature| K20, W % basi
. -
8 230.4 645 = 68 F X-Ray Anaiysis—
FexoCs
9 261.6 639 4T = 658-525 2 133°F b
Feals
. 10 292,8 639 [Tube Ares = 30.9 rtf ot |
K= 0 Fe
| 2 342.0 39 |! K = a7
| ‘GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
. #br
HOUR | 1300|2100 |ospo [AVERAGE | M/HR < H ° Mol % ";/“0‘6_, H ° Measured Ac. Wt Balance
O o »! CP
FRESH FEED o | 0,46 |10.687 21,448 [V O 269,88 206,75 329,63
[
36,68 |36.32 |36.49 |36.407 15,536 |15.536 15,534 oo o 66.00 86,00 78.31
B
16 59.71 [59.85 |50.573 |25,360 50,720 zée i 131.77. 1131.77 146.37
CO,
2.56 | 2.90 | 2 2,657 | 1.151 | 1151 s.ﬁ 0.268 | 0,268 0.536_| O™ 467,65 484,52 549,31
W FRESH FEED
0.81 | 0,98 | 0,88 | 0.890 | 0.370 0,367 549.31
'WEIGHT BALANCE|
0.81 | 0.08 | o.383 | 0.163 | 0.163 | 0,652 11.921 |11.921 |47, P 85.13
12,9039 1224 | 2,408 | 7,344
'WET GAS FACTOR|
1,302578 |
INDICATED LOSS—SCFH
A st 500 ScPH
BALANCE/
WET GAS 0100| 2100 _| 0500 LIQUID PRODUCT RATES
T
Lo [16.91 | 16,66 |16,38 |16.610 VR | PRESUR] TEMP. | SCEH| M.W. | M/HR |HOUR GAGE | GAL «F | racror | caLated WA 3 E5N
He 308.0 | €6.0 o
Phe 144,67 | 45,44 [45.41 146,136 ey mrep 712k | 382,05 |69 0,905 7
99;!0 42 | 25,13 |29.27 (22,938 79431 84712 20,3578 99560 18138 1.4878 ! 42.569 3"‘/‘ 339,49 170 10, 49,6
1732 | 6443
2.28 | 2,42 | 2.320 | i cas ) 42.5¢ | 6.605
5.43 | 6.11 | 5.633 | 158,44 0,996 | 5022 N.19807. 13.247 10104 | 98,28 [65 {0.9975 | 98,08 10,247 |
117.1
2,02 | 1,07 | 2,025 |opovers - 4" | 18.61 |80 |1,0000 | 18,81
79,28
0.82 | 0.81 | 0,817 | 115,3¢ lo.9493 | 22308 1.19e07/ 59.082 2.0
117.1 1.76
| 101 | 2,00 | 2,085 |ppep, .
0.6 | 0,17 | 0,253 | s.08 og453 | aue Raweor| g.pse ™ ™lsw |e0e.94 170 lo.svesss ]
2071 12 62,081
1011 | 1.84 | 1.190 |y,ymaLcal 2'3 |79 10,99775/106,1) | 10,8 |1581.8
0.35 | 0.¢4 | 0.307 | 28,43 | o.gs30 | sses D.irrel 4.7 190,83 | 8,808 15,878 |
s 0u44 | 0,48 | 0,460 | oo .
CeH..
Tied 0,13 | 0,06 | 0,083 | 87,07 30,9868 | 4040 10,657
[
st 0.15 | 0.35 | 04137 | ¢
M.¥. 20.3787] 215.7




THE TEXAS COMPANY — MONTEBELLO LABORATORY nonvo. S0 W
YIELD CALCULATIONS wouns _AT3-497
WET GAS wecvas] M ] wer crance ] YIELD BASIS Hi+CO FED
/e % [reBime | o | whe | mbe | wie | e [BMCF] Hcal] salhe M B nck.
434.41(26,777 | 2,667 | 74.70 |10.348 | 26,865 13.003 |-12. 9,70 Distribut’dn of
| 50.72144,327 | 7.047 | 14,81 27,333 | 62.490,54.380 1-18.110 364! '
48,94/22,085 | 3,664 (160,81 14,172 | 15,285117,626 | 2,542 111,87 L] 400 04516
o {2,080 | 0uase | 12.20] 2,268 | 20,17 | 1.408 | 1.8600 2.7 0,184
i |07 | 0477 | 2.84] 6,180 | 0.982 | 15.75 | .11 | 3.988| 4.793 | 0.805| 12.91/0.887 5604 0,044
&R 2,087 | 0,329 | 9.23 | 1.275 2,606 | 0,329 9.23/0.509 71,7
S 0.6817 | 0,130 | 0.504 | 0.504| 0,654 | 0,130/ 0.254
C+Ce 26,05(1,690
G 2207 | 0.355 | 14,20 | 1.300 300 1,655 | 0.335| 14.10/0.915| 432 | 3,264 0.212 | 12,690,823 | 8% | 2.050/0.132 88,6
ey 0275 | 0.043 | 1.90 | 0.168 | 0.168] 0.211 | 0.043| 1.90[0.123] 4% | 0.4smj0.028]
G 1.153 | 0.183 | 10.27 | 0,711 | 0,711 0.804 | 0.183 2.054 {0,133 9.vs%o.ese§ 610 ; 1,59810.104 [74.7
e 0.393 | 0.062 | 3.60 | 0.242 | 0.242 0.304 | 0,062 3.60[0.234 48 | 0,741/0.048 s.eoﬁo.zu' 486 | 0.741,0.,048 |
Gl 0.460 | 0.073 | 5.12 | 0.284 | 0.284' 0.357 | 0.073| 5.12|0.332 | 545 | 0.930(0.062 | 5.12]0.332 ' 545} 0.930|0.062 [86.9
Gl 0.067 | 0,011 .79 | 0,041 | 0.081 0.052 | 0.011! ©6.79]0.051| 928 | 0.160{0.010| 0.79}0.051 | 82| 0.150]0.010
St 0.135 | 0.018 | 1.51 | 0.070 | 0.070} 0.088 | o0.018| 1.51|0.098/ 5% |0,273/0.018] 1.51l0.088; 5% 0.273/0.018 |
CCe 5 . . . N 37.29|2.419 7.869 0,510 | 33.46.2,170 5.73110.372| |
ToTAL : 15,890 |326.10 [6).665 {104,008 ) . .
B+C0 os | " Scen 9.4 | |57.679 | 78,345 47,393 | 30.952
H:/C0 1,62 | 648634 2,64 2,05 1,41 - H
—(SUMULATIVE TOTALS .| preLoper | foms o 71,734,653 11.010]0.71¢ | 71,734,653 |11.010{0.714
Previous Total SAIFT RATIQ | T O 109.02|7,071 18.879 |1.225 [105.19 16,823 16,741 1,088
Gurrent Period | " a0, o8 '::i'u:n:‘:i‘ 14.54[0.943 [7.97d 1,623 0,118 | 14.54 0,943 1,823 0.118
New Total _ e | OO roouers ¢+ 123.56 |8,015 | 20,702 |1.343 [119.73 |7.766 | 118,564 |1,204
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NI wATEt 7,584 [136.64 |8,863 |8,32616,407 1,084
Cmm((ion| co H, Hz+CO co Ha ‘ CO+H, Cat+ /G + 6R0SS WATER 151.18)9,806 18.230!1.182
2,49 49,67 | o9 | oot 149,6119,708
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 445 Fresh Feed 16069 °APT 49,3 10.6 In Reactor at Start of Period 1975 Screen Analysis Sedimentation
Natural Gas 424 " Recycle 23377 Neut. No. 40,4 41,2 Fresh Catalyst, Added 602 91 Mesh | Microng T Microns e
Generator Outlet 412 ‘Combined Feed 39446 Sap. No. 48,3 42.2 Total 2086 On 40} 419+ 5.2 80+
Reactor Inlet 398 ‘Wet Gas —Measured Hydrox. No. Catalyst Recovered 86 100 150 71.6 40—80
Condenser Inlet Adjusted 6395 Bromine No. 78,5 In Reactor at End of Period 1980 150 105 14.6 2040
Product Accumulator 71 Loss 1406 Pour °F. 200 4 6.0 10-20
Chemicals, by K2COs 10,0 REACTOR d-p, Inches Hz0 20 | 62 16| 0 |
No. Height ® 525 | 44 0.6
TEMPERATURES—°F. Recycle| Fresh Feed 1.455 1 12 - 43.2| sa B 0.4
Oxygen 425 Inlet Velocity—ft. sec. 1,393 2 43.2 - 744 ES CATALYST
Natural Gas 698 Fresh Feed Rate—S.CFH. 15417 HEMPEL, DIST. % 'APT 3 24.4 ~ 105.6 58 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 159 6 °F. 4 105.6 - 342.0] 228 Aerated
Quench Accumulator 42 perLb. Catalyst | 10,67 | 4% 72,3 | 55.8 (cale) 0m120 | 2 Sertled
Reactor Inlet 373 400550 21.6 | 35.7 totel 421 Compacted 158 |
Condenser Inlet 560+ 6.1 Particle Density, gm. ‘ce. 4.2
Product Accumulator 72 Hest Transfer CaloulBtions CALCULATED FROM dp Hj Value, ml. ‘gm. . g&h'&,,4
Catalyst No. Height * Steam Rate = 351.6 # A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 113 N2 Surface, m* /gm.
1 12,0 | 690 @ 851 pata & 525°F Naphtha °F. Inventory, Lbs. 2845
2 43.2 647 2 1198 BTV/‘ IBP 104 Bed Depth, Ft. 19.18 CHEMICAL ANALYSIS
3 744 | 653 Water in @ 168°F = 136 BTU/# '* 140 Yolume, Cu Pt | 12.65 Fe
4 105.6 Heat Trensferred/1b.| stesm | 5% 238 © N
5 156.8 | 655 = 1089 B1p bl 352 °
L] 168.0 | 654 |(1089)(361.6) = ¥ arafe =P a02 "
2 199.2 | 648 |kvo. Bed Temperature| K20, W 5 basis Fe
| 8 230, | 44 = ess’® X-Ray Analysis— i
9 2616 | 630 |dr s 658-525 = 133°F) FeaoCs
10 292.8 | 638 |Tube Ares = 30.9 rtf Fes0.
2 seo | sz |5z Rilser— o[ %0 Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR [1m 2100 0500 |IAVERAGE M/HR C H o Mol % M/Hr C H o Me"‘i;:;, T At. Wt Balance
FRESH FEED Qooo | .50 1192970 21,444 |VET O 260,96 206,99 326410,
oo 137,65 | 35.74 | 36,50 | 36,590 | 16.500 | 15,508 Do it 65.35 | 65.33 7173 |
M, l68.52 | 60.10 | 59.43 | 59.350 | 25,157 50,314 2. ek 137,68 [137.68 _ 151.18
%0 | 269 | 2.69 | 2,49 | 2,623 | 1012 | 1112 z.2ea| oo | 3,00 | ouzes | o.zes 0.570 ™" 472,95 [500.00 549,01
Boe | 078 | 1,39 | 0.80 | 1.080 | 0.e32 Boe | 202 2 Dtk 549.01 549.01
. | 08 | 0,08 0,69 | 0,437 | 0,177 0.177 | o.708 % | opoas |12.000 WEIGHT BALANCE 8615
12,9524 %‘nx‘" 8.49 1.249
9,389 | g.‘l;l'-‘ WET GAS FACTOR| 1.201766
16,788 | 38 " &‘H'.; 2'832 INDICATED LOSS—SCFH 500
BALANCE| 99.85 98,70 101,81 TOTA L014
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Doe_|16.36 | 16.58 | 17,59 | 168,777 VR | eresson] TEmP. | S.CEH| MW | M/HR | HOUR GAGE | GAL | °F | FACTOR | GAL AT&d 40l
Yoo lee.e1 |ad.62 43,38 [44.327 | o il Ot rap | 330.40 |62 10,9990 13380621 49.3
s 22,67 25,35 | 22,93 | 22,983 79,31 6,78 |20,3157 16089 [1,49603 42,387 *30% | 98,28 {65 |0,9975 | 98,034| 6,516
Boo | 2,07 | 2,60 2,28 | 2,988 | cas o060 | T3 r._..v—."o 42
CHi | 6,88 | 5.43 | 6.43 | 6.180 | 158,44 | 6.56 | 4,0864 | 0.9857 | 4989 1,18800 13.160 -
G |21 | .08 | 2,08 | 24067 | pevere ees 12040 »
&L 0,85 | 0478 | 0,87 | 0,817 | 115,14 | 8.45 | 09469 | 22276 758
2.16 | 2,01 | 2,307 [p00 399.5 | 1800
0.28 | 0,28 | 0.2 5.02 | 9 | 1102 h.187008 2,007 [WATER7ee
T Y 398.6 | 120,0 | £3877 61.665 o
| 0.0 | 0.44| 0,308 | 28,43 | 20,9508 | 0,6636 | 8577 122616 14711
0u49 | 044 | 0460 | (riery 51214 | 316.58 |76 | 16,608
0.06 | 0,08 0,087 | g7,07 | 0.9868 | s036 10,646 o | 8.8
0,00 | 0,34 0,113 | oy 8.1
M.V |20.5 2187 | 8 2 361,080




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun o, 49 X
YIELD CALCULATIONS wouns __497=621
FRESH FEED WET GAS RecycLe| COMBINED| grmupr| NET CHANGE YIELD BASIS H;+CO FED
mibr | #me % [—pnveBdaee | | ke | mie | mie | e /MCH_#/hr [F7HCE | BT, Al VM CF| Vo
10.568 | £95.70/18.927 | 1,178 | 32.94 | 4,130 {14,688 | 5,308 92.380 242,78 n of
16,220 32.70(39.004 3.378 6.81 {11.860 28,080 [18.R36 12,044 | 25,89 1
0,763 | 33.88/27,070 | p.p8s [100.89 | 8.0p7 | 8.7e0 |10.313 | 1.523| e7.31|6.833 = 0,701
1,010 | 0,288 | 7.90] 2.233 | 0,180 | 5.30 | 0,662 | 0.044 | 0.851 m—eio 0,174
287 | 0,080 | 1,28 7,333 | 0,619 | 9.93 | 2.176 | 0.288 | 2.794 | o.539| s.65 s50e 0.080
Gl £.350 | 0,197 | 5.58 | 0.691 | 0.60) | 0.888 | 0.197. $.53 _ls7.2
Gl 1215 | 0,004 | 2.85 | 0,350 | 0,330 | o424 | 0.004| 2,85
C+Ce 17,011,678
ey 2.760 | 0,253 | 9.80 | 0.818 | 0.818 | 1.051 | o0.233| 9.80l0.966] 432 | 2.p69/0.224| m.g2i0.889! %% | 1.411/0.130]83.2
Gl 0,557 | 0,047 | 2,07 | 0,165 | 0,165 | 0,212 | 0,047, 2,07]0.204| 4% | 0,4880,048
o) 1.610 | 0,156 | 7,65 | 0,477 | 0,477 0,633 | 0,136 7.63l0,752 %% | 1,626/0,350] 7,280,724 %%/ 1,189 0.127]80.2
Galks 0.597 | 0,034 | 1.98 | 0,118 | 0,118 0352 | 0,034 1.98]0.205| 4% | 0,070,040 1.98/0.186  “*® | 0.407/0.040
Gate 0.515 | 0,065 | 3.02 | 0,152 | 0,162 | 0,195 | o0.043] 3,02[0.207] 545 | 0.554|0.055| 3,020,207 ®4| 0,564/0,055 |88.0
St 0,070 | 0,006 | 0.45 | 0,021 | 0,021 | 0,027 | 0,008, 0.43/0,062| 5% | 0.082/0,008| 0.45/0.082] %®| 0,082/0.008
'C“-l'.lsl‘z 0,093 0.008 0.67 0.028 0,028 i 0,036 0.008 0.67]0.066 had 0.121:0.012 0,67 0.066 554 0.121/0.012
i £5.602,522 5.447.0.537 | 22,17 2,185 3.76410,371
TOTAL | 372,16 8,444 189,80 [20.65¢ |57.557
He+CO s 4,552 42,768 20,542 |-22,226
H./C0 L 1,54 | 985027 7 1.9 | 287 | 187 -
T LA AL e T e EFFLUENT | OW0 o0 61.18/6.024 9.490/0.935 | 61.16 6.024 9.49010.936
Previous Total .} SHIFT RATIQ | PO ot 86,76 |8.546 14,937 |1.471 ] 83,33(8,208 13,254 1,306
Gurrent Period L w0 5.0 ::im?n: 12,771,258 |8.011 1.694 0,157 | 12,771,268 1.59410,187
New Total e e e | (H200CCO) PRODICTS ¢ 99,639,804 16,5511.628 | 98.10,9.466 14.848(1.463| |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | M WATER 5,962 1107.41110,.5808.32812,8097 |1.270 N
Contraction| ~ CO H,+CO co I Ha ‘ CO+H, | Ca+/G+ | 6R0SS WATER 120.18)11.85¢ 14,491 [1.427
08,68 |79.10 | 83.00 | 63.68 | 45,74 o7 | 5.0 | et 116,54 11.:;
9/M3 = 1691 X = MCF
<c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 430 Fresh Feed 10678 AP 51.5 10.7 Tn Reactor at Start of Period 1778 Screen Analysis Sedimentation
Natural Gas 412 Recycle 11242 Neut. No. 8.8 3849 Fresh Catalyst Added 87z 101 Mesh | Micron: 3 Microns "o B
Generator Outlet 411 Combined Feed 21820 S No. 45.3 41.0 Total 1879 (9n 40 A5+ e g 80+
Reactor Inlet 400 ‘Wet Gas—Measured 2082 Hydrox, No. Catalyst Recovered 15 100 150 6.6 4080 !
Condenser Inlet Adjusted 3832 Bromine No. £85.6 In Reactor at End of Period 1854 150 105 10.8 2040 :
Product Accumulator 386 Loss 1780 Pour °F. 200 74 4.8 10-20 ¢
Chemicals, % by K COs 11,0 | RBACTOR dp Inches K0 250 |62 1 020 ©
No. Height ® 3% |44 1.0
TEMPERATURES—F. Recyele/ Fresh Feed 1.088 1 12 . 4as.3  sa B 12
Oxygen 454 Inlet Velocity—ft. [sec. 0.7885 2 43,2 7 62 CATALYST
Natural Gas 7435 Fresh Feed Rate—S CFH. 10152 HEMPEL, DIST. % API 3 74,4 = 105.6 61 Bulk Density, Lbs./Cu.Ft
Generator per Cu.Ft. Dense Bed 894 205 °F. 4 105.6 - 342.0 200 Aerated 122
Quench Accumulator 18 per Lb. Catalyst 732 | 75.0 57,1, (cale) 0-12% 25 Settled 123
Reactor Inlet 445 400-850 18.8 36.6 total | 404 Compacted 145
Condenser Inlet 550+ 6.4 Particle Depsity. gm. /cc. 3,8 |
Product Accamulator 66 Heat Transfer Calculktions CALCULATED FROM dp | N .},!3 Value, mi./gm. 15403
Catalyst No. Height * Steam Rate = 328.1 ¥/nr A.S.T. M. DIST. 0} Density, Lbs./Cu.Ft. 121 2 Surface, m? /gm.
! 12,0 | 744 |@ 756 pats & 513°F Naphths °F. [nyentory, Lbs. 1587
2 .| s = 1198 BUU/F 18P - Bed Depth, Ft. 7.1 [CHEMICAL ANALYSIS
3 74,4 | 654  |Water in @ 173°F = 141 pru/f ™ 13¢ Yolume, Cu Pt 21.36 Fe
4 105.6 Heat Transferred/lb, steem | 5% 226 °
5 136.8 543 % 1057 BTU 90% 46 o
| & 168.0] €53  |(1057)(326.1) = 348000 RTU/fe °T 399 R’
| 7 199.2| 605 |kve.Bed 7.8 K20, W 7% bass Fe
8 230.4 598 2 854°y X-Ray Analysio—
] 261.6 | 696 AT = 654-513 3 141°F FeanCs
10 292,8| 594  |Tube Aves 3 30.4 rt? | Feste
L 32 seeol ses K= HEPmgye ma b
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |1500 100 08500 IAVERAGE M/HR (4 H o Mol 9, M/Hr C H o Messi;:dl At Wt Balance
FRESH FEED ) Qoo | 0,47 | 7,382 so1e |VET A 121,47
Lo 38,72 | 37,66 | 37,13 | 57.837 | 10,558 | 10,5858 10,568 Lue o 48,67 | 48,67 . 61.16 |
B |s7.02 | s8.27 | 59,11 | 58,153 | 16,221 2,442 e WATER 95,64 | 95.64 . 120,18 |
%0 | g4 | 3,00 2.57| p.vsn| o.763| 0,76 1,528 0,62 | 0,162 0,34 [T 265,78 295,38 371.16 |
Moo | 120 | 0,90 1.05| 1,010 o.282 0.208| i 371.16 sm.ae
%4 | 062 | 0.08| 0,16 0,287 | 0,080 0.080| 0,320 | 7,951 | 7,951 | 51,724 WEIGHT BALANCE 71,61
M W 3019 0,855 | 1,710 | 5.130
i) 6,970 | 3.485 0,449 | 1,347 | 3,632 WET GAS FACTOR ‘
11,401 | 30,732 (35,569 EHEE R INDICATED LoSS—SCFH 500
BALANCE| 101,85 97.88 102,85 1,194 | 40,504 15,138
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do |24,28 | 13,96 | 1384 | 13,927 V| rRessund TEMP. | SCRE| MW, | M/HR | HOUY GAGE | GAL | °F | FACTOR | GAL AT&] shPh 4 B
P3. 141,63 | 39,30 | 30,06 | 39,994 | rmeeu resp 998 s OIL | 903 68 [0,9970 | 374,37 49.3
99:‘"5 25,43 £27.89 | 27.89 | 27,070 79431 0.9859 | 10678 1.47528 27,908 614% 538,40 (62 [0,9990 338,06 8,516 236,60
Boo | 2,08 | 2,50 2447 2,285 |y as o6t 36,31
i | 7,00 | e89)| 7,08 v.sss ]| 50,54 0,9943 | 2052 5.418 2111 | 156,54 11,0010 | 166470 | 51,8
E,Tm 2,05 | 2,56| 2,60| 2350 |rrcvas e 003 | 1588 lss 0.9080 | 13.85| 6.8 924,84 | 48,67
330 200 | 1,13 113 115,14 | 0,9469 | 10234 | 1.13671 26.095 4109 7,00| 7,535 |
G 2,80 2,80 | 2,98| 2,760 |peep 1e.7 180,85 1168.14
GE | o.es | 0440 | 0,867 5,02 | 0,048 | 2008 |1.1367) 2680 [VATER7i0 | 371,34 |74 o.9985 | 370.88| 10.6
SMy | 2.85 | 1.69 1.61] 1.610 | naturaLca 19,0 | 11543 £0.65¢ 51113 | 516,58 |75 |0.9983 | s16.08| 8.293
| 28,45 | | 0.893) | seez |1.e8 54.54 458,30
oxvemn e a1k |238,00 les l0.999¢ | gav.07] 20.7
27,07 | 0,9880 | 2792 P lowd | 16.49 /a8 10,9998 | 15.48! 8. 95,64
STEAM 898,39 11,539 |
215.7 5 228,24 98




THE TEXAS COMPANY — MONTEBELLO LABORATORY AU NO, _M_L__.

YIELD CALCULATIONS wouns 521088
FRESH FEED WET GAS Recvciz| COMBINED) gerumr) NET CHANGE YIELD BASIS H:+CO FED )
% whe | e % el | whe | whr | whe | mbe | g [H7WC] wal/he TgavMoH Wb | @l U,
mmer/ 62 | 15.30 | 1,217 | 31.29 | 3,722 [14.348 | 4,850 |- 0.500 966,53 Dis ut of
26,441 | 33,15 | 3.427 | 6.01 11,431 27.882 [14.838 |-13.014| 26.24 1
2,48 | 0.699 | 30,76 | p6.38 | 2.p16 | 97,51 | 7.382 | 8,081 | 9,808 | 1.617| 66.76] 6.50 200 X2 0.626
1.8 | 0,352 | 9.5 | 2.7 | 0. 6.10 | 0,607 | 0,939 | 0,789 «NAJQ 0.188
% | o8 | 0,079 | 1.7 | 7.38 | 0 | 9.95 | 2 2,164 | 2,685 | 0,541 8,80 5508 0.078
Gl 2.45 | 0.208 | 5.78 | 0.686 | 0.686 | 0.802 | o0.208! 5.78 : l6pa1 |
G 1.10 | 0,092 | 2,77 | 0,308 | 0,308 | 0.400 0,092 2,77
C+Ce 17.23! 1,68
G 2,92 | 0,245 | 10,31 | 0,817 | 0,817 | 1,062 | 0,245| 10,51| 1.004 432 | 2,387/0,232 | 9,28 10,906 | 82| 1,.485/0,145 |87.!
ot 0.43 | 0,086 | 1,59 | 0,120 | 0.120 | 0,156 | 0,036 1.,59| 0.158 42 | 0.375!0,057
o) : 1.75 | 0,145 | 8.14 | 0,484 | 0,484 | 0.624. | 0.148] 8.14| 0,793 5% | 1,628(0.150 | 7.75 |0.753| 810 | 1,267|0.123 [79.4 |
S 0.45 | 0,038 | 2.21 | 0.126 | 0.126 | 0,364 | 0.038! 2.21| 0,214 488 | 0.456/0,044 | 2.21 0,215 *% | 0.455]0,084
Gofe 0.65 | 0,055 | 3.72 | 0.176 | 0,176 | 0,229 | 0.053| 3.72| 0.363 545 | 0.683/0,067| 5.72 l0.363| 5% | 0.685|0.087 |62.9
el 0,13 | 0,011 | 0,78 | 0,056 | 0,035 | 0,047 | 0,011 0,79| 0,077 %% | 0,150/0,015| 0.79 0.077| 55| 0,1500,016] |
e 0,15 | 0,013 | 1,09 | 0.042 | 0.042 | 0,086 | 0,013 1.09| 0,108 5% | 0,197/0.008| 1,08 0.106 %*| 0,197 0,000
GG 27.85] 2,71 5,875 10,573 124,82 |2,419 4,237.0 —
ToTAL 8,401 187,16 |27,902 56,180
HetCO 4,544 42,200 |19,677 |-22,523
He/CO | 31,86 | 1,86 | 074563 3,07 1.94 | 3.07 1,37
B C;')jl“c";"a;‘yz'gﬂ Tg){f:j‘ e T | EFFLUENT RECOYERED O 56.80] 5.53 8,834 0,861 |56.80 5,536 8.85410.861
Previous Total ' .| SHIFT RATI0 | ™M % 84,65/ 8,25 14,709 1.433 181,62 |7,954 13,071 1,274
Current Period | : B ?’ (H2(C02) 4.6 '::(!iﬂzﬁf . 13,63 T:j?.is! | 1,7010,166 [13,53 |1.319 1.701/0.,166| |
New Total . e | #H:0)(C0) PODUCTS €+ 98,18 16,410(1,599 |96,15 9,273 14,772|1.440| |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATEt 6,362 114,61 1.34)
g,,...m;ou| co 1 H, Ha+CO co ! He | CO+H, | G+ /G+ | 6r0ss WAt 128,14 | 1,507
'HYDROCARSON
70,18 |.89.49 |79.16 66.27 | 46,73 | 53,87 | 85,07 | wm—t+ 115.41[11.2¢

9/M3 = 1691 X 3 /MCF.
cc/M3 = 141.3 X gol/MCF.

‘OPERATING CONDITIONS PRODUCT TI CATALYST DATA
PRESSURES PSIG RATES SCFH. oIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 434 Fresh Feed lLoss2 *API 51.7 In Reactor at Start of Period 1864 Screen Analysis Sedimentation
Natural Gas 415 Recycle o608 Neut. No. 24.0 water Fresh Catalyst Added 50z 76 Mesh | Micron: T Microns % N
Generator Outlet 415 Combined Feed ip1200 |Sap- No. 31.8 lsemple. Total 1940 [On 90 49+ Hig o 80+
Reactor Inlet 402 ‘Wet Gas—Measured 1991 Hydrox. No. Cgtalyst Recovered P 106 7143({ 72.1 40--80
Condenser Inlet Adjusted ma72 Bromine No. 95.8 with In Reactor at End of Period 1937 150 105 9.7 20—40
Product Accumulator 388 Loss. hss1 Pour °F. 260 74 2.6 10-20
Chemicals, % by K2GO5 weter REACTOR d-p, Inches Hz0) 50 |62 0.4 0—20
No. Height * 325 44 0.4
TEMPERATURES—°F. Recycle/b‘resh Feed 0,99 1 12 - 43,2, 58 <325 0.2
Oxygen 495 Tnlet Velocity . sec. 0,766 2 43.2 = 744 gz | CATALYST
Natural Gas 786 Fresh Feed Rate—SCFH. 10261 HEMPEL, DIST. % .API 3 74,4 = 105.¢ 64 Bulk Density, Lbs./C'\:.'F(.
Generator per Cu.Ft Dense Bed| g5 25 °F 4_105,6 - 342,0 225 Acrated 144
Quench Accumulator 122 per Lb. Catalyst 6.8 | ** 72,6 | 57.8" (cale) _ o0-12° | 24 Settled 146
Reactor Inlet 455 400-550 18.3 36,7 __total . | Compacted | a7
Condenser Inlet 350+ o1 ! Particle Density, gm.cc. a1
Product Accumulator 72 at Pransfer Galeuletions CALCULATED FROM dp NHs Value, mi/gm. 25,33
Catalyst No. Height™ Ste Rete = 340.6 #/hr [A. S. T. M. DIST. O} Density, Lbs./Cu.Fr. 123 2 Surface. m? /g
1 12,0 756 |@ 769 psis & 514°F Naphtha °F. Inventory, Lbs. 1489
s CHE] ALYSIS
2 5.2 650 1198 BTU/# IBP 108 Bed Depth, Ft. 18,16 |CHEMICAL AN,
3 74,4 | 662 Heat Transferred/lb, stesa | '** 150 Velume, Cu Ft 11,99 Fe
4 105.6 = 1050 BIU 0% 0 ¢
5 - 90% o
136.8 | 647 (1050) (340,6) = 366500 BTV, 358
H
] 168.0 | 657  |Ave. Bed EP 402
= 860" Pop——
199.2 608 = 660°F 98.0 K20, W+, % basis Fe
8 50, o X-Ray Analysis—
2304 | 598 47 = 660-514 = 146°H y Analysis:
Fezol.
® 261,6 | 597 £ 31,9 £t b
N = = Pe304
1o zem.s| se3 By (ma -
12 542.0 564 : e
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
oy
our | 0s00 AVERAGE | M/HR < H ° Mol % | M/He ¢ H ° e At Wt Balance __|
0: 0,045 WET GAS
FRESH FEED siono | 0,47 | 7,356 14,802 117,01 146,39 187,16
€0
Qoo {3711 0,626 10,62 10,628| o0 o 44,30 44,30 56.80
H 'WATER
. |s8.38 6,441 32,882 e 100,23 100423 128434 _|
. €O, AL
%o | 2,48 0.699 | 0,699 1.398| &= | 1,68 | 0.160 | 0,160 0320 | 261.5¢ 290,98 398,10 |
N, FRESH
Neow | 2018 0.332 | wos | 2,16 | 0,208 FEED 372,30 | s72.10  372.10
L Ci, -
i | o8 0,07 | 0,07 | o, wol: |g2,a1 | 7.830 | 7.830 | 31.320 oo 70.29
G, H,
MW 13,2059 39062 | 8,85 | 0,844 | 1.688 | 5.084
H,0 C.H, 'WET GAS FACTOR|
woie 6.517| 3,259 45 | 4,65 | 0.443 | 1,329 | 3.544
T CH, | 0.086 | 0,008 | 0,024 | 0,06 INDICATED LOSS—S C FH
11.404 | 59,715(15.283] *#% | 0,06 | 0,004 | 0,020 | 0,048 500
BALANCE 103,19 99,20 101,08| TOTAL 21,053 | 40,036 15,122
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
T
13.50 s PRESSUR TEMP. | S.C.E.H| M.W. | M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL AT& a?é’ﬁ, 3 E5N
hoz.2 | e1.7
40,78 — - ‘ O | 51303 | 206,37 |74 10,0950 | 204,928 51.7
26,38 79,51 | 4,690 20,4168 | 0,9706 | 10882 |1.4808 | 28,177 2111 156,56 (58 11,0000 | 156,697 6,430 310,11 44.30
1.202 | 72.2 "
2,17 WET GAS 48,22
7,38 50.54 | 8,78 10,0887 | 1991 11,1840 B.262 6,890
02.5 | 1£6,7
2.45 RECYCLE
G | 240 215.0¢ | 3,844 |o.0412 | 0647 |1.1340| 25,447
o] 08,3 | 126.7
G | .02 BLEED
G WATERg ¢ 2 9619 | 322 2
a9 0.45 5,02 | 10,9412 | 961 [1,1340| 2,535 611 323.12 (76 [0.9! o 0.7
4.8 | 201.7 | 298 27,982
G | NATURALGAS g 415} |236.01 |66 |0.00042 | 257,670 6.28 701.6d 100.23
Sills | ous 28,43 | |o.8865 | 3615 |1.2188| 9.538 84 18,095
GH, 33,8 | 88.8
ok | 0.83 OXYGEN
% | oas 27,07 __| 6,00 788 | 0,972 | 2700 "~ | 7,388
33,0
STEAM
MY p2.2794 |215,7 | 8,20 [0.3020
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THE TEXAS COMPANY — MONTEBELLO LABORATORY ‘ AUN o, 220
YIELD CALCULATIONS wours _144-168
FRESH FEED . WET GAS ReCYcLE| COMBINED) ppriyent| NET CHANGE VIELD BASIS He+C0 FED
B At. Wt. Balance B CONDENSATE POLYMER 7
% m/hr #/hr % m/hr | B/hr | m/hr m/hr m/hr m/hr | #/he [ B/MCF| #/gal| gal/hr |gal/MCF| #/hr | #/MCF | #/gel] gal/hr [gal/MCF|Unsats.
o | 34.5 | 5.508| 156.74] 2.63 0.101 2.84 | 0.600| 6.198 | 0,701 | 5,497 | 4 gph | #/bn 4 gph
H: | 50.5 | 9.656 | 10.31 40.65 | 1.s6s .12 | 9.273 | 18.920 | 10.838 |- 8.001 400 |70.3 | 4.158 98.0 | 4.075
0 | 2.4 | 0.389 | 17.12] 21.00 0.809 35.59 | 4.793 | 5,182 | 5.602 | 0.420 | 18.47 | 3.195 400/550| 17.0 | 1.008| 91.4 0.91;1
Moo 2.9 | 0.146 | 4.09| 3.70 0.142  3.98| 0.844 | 0.990 | 0.986 ) 550+ | 12.7 | 0,751 114.6 | 0.861]
CH., | 2.7 | o0.438| 7.01]15.81 0.608 9.73 | 3.606 | 4.044 | 4.214 | 0.230 | 2.72 | 0.470
Gl 5.30 0.204 5,70 | 1.210 | 1.210 | 1.414 | 0.204 | 5.70 | 0,986 ca  |59.1 4,37
GH 2,39 0.092 2,76 | 0.545 | 0.545 | 0.637 | 0.092 | 2.76 | 0.477 c3Polly 3.82 0.639|
Ci+C. ‘ 11.18 | 1.934 Tar 0.58 0,073
St 4.59 | 0.176 | 7.40| 1.048 | 1,048 | 1.224 | 0.176 | 7.40 | 1.280] 432 [1.713 | 0.296 6.28
G, 0.71 | 0.027 | 1.21| 0.162 | 0.162 | 0.189 | 0.027 | 1.21 | 0.209 424 | 0.285 | 0.049| C4Hg 0.246 | 68.0
G 2.31 | 0.089 | 4.98| 0.527 | 0.527 | 0.616| 0.089 | 4.98 | 0.861] 3% | 0.996 | 0.172| C4Poly 610/ 0,549 | 1.5
Cille 0.43 | 0.016| 0.94| 0.098 | 0.098 | 0.114 | 0.016 | 0.94 | 0.162) 486 | 0.193 | 0.033| caH10 48 | 0,193 | 68.0
Glle 0.50 | 0.019 | 1.30| 0.114 | 0.114 | 0.133| 0.019 | 1.30 | 0.225| 545 | 0.239 | 0.041| CaFree Gaso_ 5* | 4,955 | 5.8
Gl 5.25 C4Poly Ter | 5% | 0,062
Gl 5.54 554
GaCe 15.83 | 2.738| 3.426 | 0.593
TOTAL 16.227 |204.27 3.848 79.55 | 22.823 | 39.075 | 31.470 gal/hr. |gal/MCH BPD
H.+CO 15.254 |5781.8CFH. 1.666 9.873 | 25,127 | 11.539 }-13.588 basoline 5.941 1.0276 | 5571
H./CO 1,72 1729715 15.5 15.5 3,05 |15.5 1.47 Diesel | 0.919 [0.1590 | 862
HZ+C§E‘M ULéZII‘ZE Tg:;f’ﬁ T | il EFFLUENT nfoﬂllv o | 0,273 | 38,30 | 6.625/6.476, 5.914 | 1.023Waxy Btms 0,861 |0.1489 | 807
Previous Total SHIFT RATIO | TOAL oL 54.13 | 9.363 9.340 1.616E01y Tar 0.135 0.0234 127
Current Period 11 2%3 “Gmows | 0.225% | 11.92 | 2.062 1.515 | 0.262| Totsl |  7.856  [1.3589 | 7367
New Total (H:0)(CO) Hobuds s 66.03 [11.421 10.855 | 1.876| wSChem  1.505  0.2620 | 1420
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | NET WATER 4,301 | 77.48 [13.4028.328 9.303'
Contraction| €O H, H,+CO | €O H. CO+H, | Co+/G+ | GROSS WATRR 89,40 [15.4648.264 1o.aia
76.20 | 98.20 | 83.79 | 89.08 | 88.69 | 42.74 | $4.08 | 85.52 | Wmietrt 77.21 [13.355 .
Form ML-11 i #Included in Reactor Effluent Totsl 9/M3 = 1691 X #/MCF.

cc/M3 = 141.3 X gal/MCF.
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN No. 46 F/T
YIELD CALCULATIONS nouu.lo_:.;_gp‘—
FRESH FEED WET GAS RECYCLE cménﬁlg_nz EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED -
At. Wt B TE LYM] %
% mhe | e % e TR e | mie | mie | mbe | 4/ [EMCF] Hal] palhe [gai/bice] H/h [B/MCF | Hlgal] gal/hr Jgal/MCF|Unasta.
o |35.796 | 15.680 |430.20 | 20.763 | 4.924 | 137.92 | 10.238 | 25.918 | 15.162 | 10.756 € | goh #/th 4 goh | #/hr |
¥a. |60.159 | 26,383 | 53.13 | 53.055 | 12,584 | 25.37 | 26.162 | 52,515 38,746 | 13,760 400 |67.6 | 4,9 98,0 | 4,834
%0 | 2.360 | 2.05¢ | 45.51 | 16,328 | 3.873 |170.45 | 8.052 | 9.086 | 11.925 | 2.839 hee,04 | 7.043 4p0/550| 16,0 | 1.168 91.4 1.05%'
Moo | 0.491 | 0.225 | .02 0,800 | 0,190 | 5.32| 0.394 | 0.609 | 0.584 550+ |16.4 | 1,197 114,6 | 1.372
M. | 1.106 | 0.525 | 8.39| 5.003 | 1.187 19,04 | 2,467 | 2.990 | 3.654 | 0.664 |10.65 | 0.669 7.298
G 0.922 | 0.229 | 6,14 | 0.455 | 0.455 | 0.674 | 0.219 | 6.14 | 0,385 Ccx 1.44 26.0 2.97
S5 . 0.428 | 0.102 | 3.07| 0.221 | 0.211 | 0.313 | 0.102 | 3,07 |0.193 Poly Gaso|87.5 0.435| 2.60
GrC i 19.86 | 1,247 Polly Tar|12.5 0.049] 0.37
& 1.145 | 0.272 | 11.44 | 0.565 | 0,565 | 0.837 | 0.272 |11.44 | 0.718| 432 | 2,648/ 0.166 alanck 8@8r 10# mLF
S8 0.275 | 0.065 | 2.87| 0.136 | 0.136 | 0.201 | 0,065 | 2.87 | 0.180| 424 | 0.677 0.042|C Hg 0.108 | 68.0 | 7.344
C.H j
séios 0.708 | 0.168 | 9,43 | 0.349| 0.349 | 0.517 | 0.168 | 9.45[0.592| 5% | 1,686/ 0.118|C4 Paly 610)1.301| 1.5 |1.951
C.H,
sdaz8 0.195 | 0,046 | 2.67 | 0.096 | 0.096 | 0.142 | 0.046 | 2.67 | 0.168| 488 | 0.549) 0.034|cCqH10 486 | 0,549 | 68.0 [37.33
Gl 0,305 | 0.072 | 5,05 | 0.150 | 0.150 | 0.222 | 0.072 | 5.05 | 0.317| 546 | '0.927 0.058| C 545 | 6,454 | 5.8 [7.433
Gl 5.28 525 | g 432 l84.06
C.H. - | 884 8.54
saise 0.073 | 0,017 | 1.43| 0.036 | 0,036 | 0,043 | 0,017 | 1.43 {0,000 %% | o, 0.147
Cs-Ce 32.89 | 2.065 6.945) 0,436 .
B +#
TOTAL 43,805 |552.25 23,718 | 400.20 | 49.311 | 93.116 | 78.853 gel a1/MCFBb1/Da
H,+CO 15930.5 73.818|
- 42.033 SCFH. 17.508 36.400 | 78.433 | 53,908 | 24.525 asoline  8.412 0.5281 | 2863
H./CO 1.68 627727 2.56 2.03 1.28 Diesel  1.068 .0670 | 363
CUMULATIVE TOTALS = ¢ RECOVERED OIL 0. 47.22 | 2.964(6.470| 7.298 0.458| 1.p72 0.0861 | 467
Hz+COMCE  Catalyst Ca+, gal | gal/MCF gal/§ EFFLUENT 3367 96416 0
Previous ‘Total SHIFT RATIO | TOTAL O 80.11 | 5.029 14.243 0.894| Poly Ter 0.196 0.0123 67
. WATER SOLUBLE
Current Period CHEMICALS 0.219 |11.64 | 0.731§8.484| 1.372 0.086| Total | 11.D48 0.6935 | 3760
He) (C02) & 78 100y, o ter Souble
New Total (H:0)(C0) PRODUCTS €+ 91.75 | 5.759 15.615 0.980| Chemicals 1.572 (0.0861 | 467
FRESH FEED GONVERSION — % TOTAL FEED CONVERSION %, | SELECTIVITY | NET WATER 5.268 | 94.91 | 5.958)8.321| 11.406 Total 12.420 0.7796 | 4227
Conraction| €O H, H,+CO co H, CO+H, | Ca+/C+ | GROSS WATER " 106.55 | 6.688| 12.778
HYDROCARBON
45.86 | 68.60 | 54.31 | 58.35 | 41,50 | 26,22 | 31,27 | 80.05 YOG, + 14,61 | 7.194
Form ML-11 ’ #9488 MCFH Hp + CO g/M3 = 16.91 X #/MCF.

cc/M3 = 141.3 X gql/MCF
HOURs _1VO=CU%E

DATA SUMMARY e
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG . RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16602 |°API 50.6 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 18689 Neut. No. 37.7 . 39.5 Fresh Catalyst Added Mesh | Micron: % Microns %
Generator Outlet ’ 428 Combined Feed 35291 |Sa2p. No. 42.3 42.4 T?ml ) On 40|: 419+ 16.5 80+
Reactor Inlet 420 ‘Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 |150 65.8 40—80
Condenser Inlet Adjusted g9gg |Bromine No. 83 . In Reactor at End of Period 150 | 105 8.5 20—40
Product Accumulator Loss Pour °F. 200 |74 4.0 10—-20
Chemicals, % by K2COs 10.88 REACTOR d-p, Inches H20 250 | 62 1.0 0—-20
No. Height 325 44 0.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.12 <325 3.6
Oxygen Inlet Velocity—ft. [sec. 1.07 CATALYST
Natural Gas Fresh Feed R:te—%%;&o_ 9 HEMPEL, DIST. % ) Bulk Density, Lbs./Cu.Ft.
Generator . per Cu.Ft. Dense Bed 2825 205 °F. " | Aerated 141
Quench Accumulator per Lb. Catalyst 23.12 400 66.6 5:‘:% Settled 143
Reactor Inlet 252 per squere foot |24138 400-850 16.0 4.7 CGompacted
Condenser Inlet 560+ 17.4 Particle Density, gm./cc. R
Product Accumulator 70 CALCULATED FROM dp INH; Value, ml./gm. 6.’3
Catalyst No. Height A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 122 N2 Surface, m? /gm.
1 631 Naphtha °F. Inventory, Lbs. 689 )
2 631 18P 107 Bed Depth, Ft. o.55 |CHEMICAL ANALYSIS
3 656 10% | 148 Volume, Cu. Ft. 5.64 Fe 65.5
4 660 0% 249 : ‘ ¢ 977
5 \ 90% 358 ‘ 0
6 EP 402 R 0,863
Rec. 97.5 K20, W+, % basis Fe 0,18
X-Ray Analysis—
FezaCs 30
FeaOd (3
Fe s




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

46-2
RuNNo._48 I/P

Hours _204-369
183

FRESH FEED WET GAS Recycie| COMPINED) prmyeNt| NET CHANGE YIELD BASIS H.+C0 FED )
% m/he #/he % n:/ti.rw Bﬂm{, m/hr | m/hr m/hr | m/he | #/he [ B/MCF] &/gal mﬁ};s gal/MCF| #/br | % O Yngm;] B Gal/NCF| Uncats.
a0 | 35.806| 15,064 | 447.15 17.968| 3.945 | 110,50| 8,377| 24,341 12.322| 12,019/336,65 % goh |#Ar. % goh
e 59,508| 26,531| 53.49| 50,509|11.080 | 22,36 | 23.547| 50.078| 34,636 15.442| 31.13 400 | 71,2 |6.145 98.0 |6.022
50 | 2.228] 0.903| 43.70 18,258 4.008 | 176,39 8,512 9,505| 12,518| 3,015)132,69|8.239 400/550 | 16,9 |1.458 91.4 |1.333
Moo | 0.353| 0.157{ 4.40]. 0,844 0,185 5,18/ 0.393| 0.550| 0,578 550 | 11,9 [1.027 114,6 [1.177
2B | 2.108] o0.039| 15.08| 7.560 1,660 | 26.63| 3.524| 4.463| 5,184| 0.721| 11,57/0.718 8.630
G 1.257| 0.276 7.74| 0.586| 0.586] 0.862| 0.276] 7.74/0.481 Cx | 29,0 3,56 72.6
3 0.474| 0,104 3,13| 0.221] 0.221| 0,325 0.104| 3,13/0,194 Poly Gesd 3.12 _lo.521
C+C. . 2,44)1,393 Poly Tan 0.44 0.058
&% 1.328| 0.292 12.29| 0.619] 0,619 0.911| 0.292| 12.29/0,763| 432 | 2,845/0.177 6.25 [RvP |B1.4
Ol 0.303| 0.066 2.91| 0,141 0,141 0,207 0,066 2.91/0,181| 424 | 0,686 0,043 | C4Hg 0.240 |68.0
) 0.840| 0.184 10.32| 0.392| 0.392| 0.576| 0.184| 10.32/0.641| 5% | 2,064/0.128|C4 Pol: 610 1,334 | 1.5 |80.8
il 0.200| 0.044 2.56| 0.093| 0.093| 0,137| 0,044| 2.56/0.159| 486 | 0.527/0.033|C H,, 486 10,527 68.0
Glle 0.353| 0.078 5.47| 0.164| 0.164| 0.242| 0.078! 5.47/0.340]| 545 | 1,004/0.062|cq Freb Gaso! 54 |7.887 | 5.8 |92.2
Gl 0.030 | 0,006 0.43| 0,014/ 0.,014| 0.020| 0.006| 0.43]0.027] %% | 0,082 0.005|cq Poly Tar | 5% [0.151
Cells 0.077] 0,017 1.43] 0,036| 0.036 0.053| 0.017| ~1.43|0.089] 854 | 0.258/0.016 5.54
CaCs 35.41]2.199 7.466|0.464
TOTAL 44.584 | 563.80 21,954 | 387.34| 46.620| 91.204] 75.210. gal/hr, gal/MCF|Bb1/D
Hot CO 16,105.6 68.477
42,495 SCEH. 15.034 31,924 74.419 46,958| 27.461 Gasolihe 9,988 0.6201| 3362
H./C0 1.66 620902 2,81 2.81 | 2.06 | 2,81 1.28 Diesel 14333 10.0828] 449
5 +c§,‘ffé‘p“‘3§.§§% T&{f};‘j TG —TE EFFLUENT | RECOVERDD oL 0.400| 56,08|3,482 6,498 | 8.630|0.536 |Waxy Bttom 1,177 |0.0731] 396
Previous Total SHIFT RATIO | TO Ot 91.49]5.681 16.096/0.999 |Poly Tar 0,209 |0.0130 71
Current Period (2)(C0.)5 6 s 0.236| 12.54]0.779|8.00| 1.567|0.097 w£i§:1 om}ﬁ 707 |0.7890! 4278
New Total (H:0)(CO"*™" P 101,03 6.459 17.6631.097|Chomichls 14567 |0.0973| 527
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | HET WATER 6.000|108,09] 6,711 8.328 12,979 Total 14,274 | 0.8863| 4805
Contraction| €O H, H,4+CO | cO H, CO+H, | Ca+/C+ | GROSS WATR  1220.63| 7.480 5295 | 14.546
50.76 | 75,29 . #B8,80| 64.62| 49.38] 30.84 | 36.90] 82.26 g 126.,47/7,853
Form ML-11 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HOURS = g5
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH oL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16897 |° AP1 49.8 10.6 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 17669 Neut. No. 42.3 41,9 Fresh Catalyst Added 560 Mesh | Micron: % Microns %
Generator Outlet 431 Combined Feed 34566 | Sap. No. 47.5 43.7 Total On 40| 419+ 80+
Reactor Inlet Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 40—80
Condenser Inlet Adjusted 8320 Bromine No. 86 In Reactor at End of Period 150 | 105 20—40
Product Accumulator Loss Pour °F. B 200 4 10—-20
Chemicals, % by K2COa 10.43 REACTOR d-p, Inches H20 250 62 0—20
No. Height 325 44
TEMPERATURES—°F. Recycle/ Fresh Feed 1.04 b
Oxygen Inlet Velocity—ft.[sec. 1.05 CATALYST
Natural Gas Fresh Feed Rate;8CEHy | 14,06 | HEMPEL, DIST. 4 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2314 205 °F. Aerated
Quench Accumulator per Lb. Catalyst 17.6 400 70.2 55.9 Settled
Reactor Inlet 217 per_square foot 24403 | 400550 16,9 39.9 Compacted
Condenser Inlet 560+ 12.9 Particle Density, gm./cc.
Product Accumulator 70 CALCULATED FROM dp INH3 Value, ml./gm. 7.8
Catalyst No. Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm. 21 mz /e,
t 633 Naphtha °F. Inventory, Lbs. 015
2 633 IBP Bed Depth, Ft. 10.55 |CHEMICAL ANALYSIS
3 664 108 Volume, Cu. Ft. 6.96 Fe 68.9
4 651 0% i e 6.45
5" 90% Ext. 0:1 1.9
6 EP H 0.22
K20, W+, % basis Fe 0.20
X-Ray Analysis—
FeaoCo
f‘eaOa
Fe
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THE TEXAS COMPANY — MONTEBELLO LABORATORY oo _d6 0/
YIELD CALCULATIONS noun_iﬁg%gﬁﬂ_____
FRESH FEED WET GAS RECYCLE cmé‘;lgEL_EFPLUENT NET CHANGE YIELD BASIS H.+CO FED
% mihe | e % [ AMWeBilmee | [ e | mbe | wie | dhe [ECE] Wanll sebne Teymice| B TEMOF ] Hesl] salhe TeRUMOR|Uncats.
uo | 35.798 | 15,510 | 434,44 | 17,636 | 3,409 | 98.01| 8.001 | 23.511 | 11.500 |-12.011 |-336,43 4 goh W/hrd % gph | #/hr
Moe |60.365 | 26.155 | 52.73| 50.635 | 10.045 | 20.25| 22.973 | 49.128 | 33,018 |-16.110 - 32.4d 400 173.3 |6.501 98,0 |
%, | 2.281| 0.988 | 45.48| 19.465 | 3.862 | 169.97| 8.831| 9.819| 12.693| 2.874 | 126.4d 8.010 400/550 | 16,1 |1.448 91.4 11,323
Moo | 0.450| 0.195| s5.46| 0.777 | 0.158| 4.31] 0.353| 0.548| 0.507 550+ | 10.6 |0,95: 14,6 1,002 |
283 | 1,006 0.479| 7.68| 6.215| 1.233| 10.78| 2.820 | 3.200 | 4.053| 0.754 | 12.1d 0,766 9202
S8 1.424 | 0.282| 7,91| 0.646| 0,646| 0,928 | 0,282 | 7,91 0,50 ¢z 31,3 .82
Gl 0,541 | 0,107 | 3.22| 0,245 0,245| 0,352 | 0,107 3,29 0,204 Pol_.\‘x Gaso) B.34 0,559
G+C. 23,23 | 1.471 Paly Tar) 0.48 0.064
G, 1.459 | 0.290 | 12.20| 0.662 | 0.662 | 0.952 | 0.290 | 12.20 | 0.773 432 | 2.824 | 0.179 6.28 . RVP_|g6.2
Gl 0,234 | 0,046 2,05 0.106| 0.106 | 0,152 | 0.046 | 2.03| 0.129 424 | 0.479 | 0.030| C4H8 0.298 ; 58.0
Sl 0.912| 0.181| 10.15| 0.414| 0.414 0.595| 0.181 | 10,15/ 0,643 5% | 2,030 | 0.129 Cq4 Poly 810 1,267 | 1.5]81.4
Cille 0.208 | 0.041| 2.38]| 0.094| 0,094 | 0,135| 0,041 | 2.38] 0,151 %8 | 0,490 | 0.032 C4H10 48 | 0,490 | 68.0
Salls 0.379 | 0.075| 5.26] 0,172| 0.172 | 0.247]| 0.075 | 5.26] 0.333 5% | 0.965 | 0,061 cFred gaso | % | 8,320 5.8 ]89.8
Gl 0.043 | 0.009 | 0.65| 0.020| 0.020 0,029 | 0.009 | 0.65| 0.041 %% |0.124 | 0.008] caPoly Tar | ¥ | 0,143
ol 0.072 | 0.0 1.18| 0.033| 0.033 ! 0.047] 0,014 | 1.18] 0.075 5%  0.213] 0.012 5.54
- z3.85 | 2.144 7.125 | 0.451]
TOTAL 43,327 | 543,79 19.838 | 357.30 | 45.370 | 88.697 | 72.215. gslL/hr J gal/MOP BPD
H.+CO | 41.665 | 15791S.CFH. 13.544 30.974 | 72.639 | 44.518 | 28.121 basoline  10.375 ' 0.6570 Bse2
H./CO ’ 1.69 6332721 2.87 2.87 | 2.09 ; 2.87 | 1.34 Diesel 1.325  0.0838 454
o +cg‘lb{i]gl Lé:lly‘s’(%l Tg{f:ﬁ S TRCE E EFFLUENT RECOVERED OIL 0.417# 58.43 | 3.700/6.498| 8.992 | 0,569Waxy Battms 1,092 | 0.0692 375
Previous Total SHIFT RATIQ | TOTAL ot 92.28 | 5.844 16.117 | 1.020 Poly Ter 0.207: 0.0131 71
Current Period ' (Hzf’(é'(’): "R 0.2374 12.57 | 0,796 7.99| 1,574 | 0,100 Total 12,997 ; 0.8231 ha62
New Total (Hz0)(C0) Tonis ¢4 104.85 | 6.640 h7.691| 1.120 WS Chdm. 1.574| 0.0997 541
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATER 6.353:114 .45 | 7.2488.328 13.743 Total 14.571 | 0.9228 15003
Contraction co H; H,+CO co Ha CO+H, Cy+ /G + GROSS WATER n27.02 | 8.0448.29315.317
54.21 | 77.44| 61.60 | 67.48 | 51.00| 32.79 | 38.71 | s1.86 | Metrt 8,11
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 1691 X = 'MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY e T S —
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16421 |°API 49.8 10.6 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 17195 Neut. No. 44.9 43.5 Fresh Catalyst Added 1152 Mesh | Micron: o Microns €
Generator Outlet Combined Feed 33616 |Sap- No. 48.4 43.9 Total On 40| 419+ 15.8 80+
Reactor Inlet 417 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 63.6 49—80
Condenser Inlet Adjusted 7519 Bromine No. 85 In Reactor at End of Period 150 105 11.5 20—40
Product Accumulator Loss Pour °F. ) 200 4 6.0 10—-20
Chemicals, % by K2COa 9.8 REACTOR d-p, Inches Hz0 250 62 0—20
No. Height 32 4
TEMPERATURES—°F. Recycle/ Fresh Feed 1.05 <325
Oxygen Inlet Velocity—ft. [sec. 1.0 CATALYST
Natural Gas Fresh Feed R:teEQSC'Pl'é o | 15701 HEMPEL, DIST. %, " Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2178 205 °F. oAPT Aerated 149
Quench Accumulator per Lb. Catalyst 15.81 400 72.3 56.0 Settled 151
Reactor Inlet 212 per sq. ft. | 23926 |  4005%0 1. | s8.7 Compacted 169
Condenser Inlet 550+ 11.6 Particle Density, gm./cc. 4.6
Product Accumulator CALCULATED FROM dp INH3 Value, ml./gm. 7.‘-
Catalyst No.  Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 13g [N Surface, m? /gm. 1
1 636 Naphtha °F. Inventory, Lbs. 299
2 632 IBP 104 Bed Depth, Ft. 10.99 |CHEMICAL ANALYSIS
3 659 10% 140 Vol., cu. ft. 7.285 Fe 71,3
4 640 50% 242 ¢ 6.2
5 %% 359 Ext. O 1 0.9
6 EP 406 H 0.3
Recovered 97.5 K20, W+. % basis Fe 0,32
X-Ray Analysis—
FeaoCs
Fe;04
'Fe




THE TEXAS COMPANY — MONTEBELLO LABORATORY ‘~ No.__48 E/H _
YIELD CALCULATIONS HOURS 95;%30
FRESH FEED WET GAS RECYCLE CO;{EBEIgE EFFLUENT| NET CHANGE YIELD BASIS H.+CO FED
7 At. Wt. Balance I m’nﬁ POLYMER %
% m/hr 4/hr d m/hr hr m/hr m/hr m/hr m/hr | #/hr MCF| 9/gal| gal/hr |gal/MCF| H/hr | &/MCF | #/gsl] gal/hr |gal/MCF|Unsats.
[¥
0 | 35.970 | 15.678 | 439.14| 15.133 | 2,977 | 83.39| 6.884 | 22.562 | 9.861|-12,701 |-355,78 [ 4 goh | #/hr| 4 gph
K. 60.385 26.318| 53.06 | 50.405 9,915 19.99| 22.930 49.248| 32.845 F16.403 - 33.07 400 74.5 | 7.178 98.0 | 7.034
P 2,718 1.185| 52.15 | 22.618] 4.449) 195,80 10.289| 11.474 14,738 | 3.264 | 143.65 9.023 400/550| 15.0 | 1.445 91.4 | 1.321
Neos 0.725 0.316| 8.85 1.332]  0.262 7.34] 0,606 0.922 0,868 550¢ | 10.5 | 1.012 114.6 | 1,160
oH., 0,202) - 0.088| 1.41 4.842| 0.952) 15.27] 2.203| 2.291] 3,155 | 0.864 | 13.86 0.871 ) 9,635
Gl 1.455]  0.286 8.02| 0.662] 0.662] 0.948 | 0.286 8.02] 0.504 Cz 31.7 5476 71.2
G 0.588] 0.116| 3.49] 0.267 0.267 0,383 | 0.116 | 3.490.219 5.29 0.550
C+C. ) 25.37 1,594 0.47 0.062|
G, 1.435 0.282] 11.87] 0.653 0.653 0.935 | 0.282 | 11.87 0.746| 432 |2.748 0.173 6.28 77.9
Glle, 0,408/ 0.080 3.53| 0.186 0,186 0.266 | 0.080 3.53 0.222) 424 | 0,833 | 0,052| CqHg i 0.212  68.0
Gty 0.937 0.184| 10.32] 0.426] 0.426 0.610 | 0.184 | 10.32 0,648 500 |2,064 | 0,130 C4 Poly | 810 | 1,355 | 1.5 | 77.3
C.H, .
58125 0.275] 0.054] 3,14| 0,125 0.125 0.179 | 0.054 3.14| 0,197, 48 | 0,646 | 0,040] C4Hy | 488 0.646 68.0
C.H, .
Taia8 0.452| 0.089) 6.24| 0.206 0.206 0.295 | 0,089 6.24| 0.392| 545 |1.145 | 0.072| C4Free Gaso| 545 |9.094 - 5.8
C.H,
7Eias ! 5.25 caPoly Ter %% | 0,154
CeH,z : 5.54 5.54
84188 0.120, 0,084 2,02| 0,055 0,055 0,079 | 0,024 | 2 0.127 0,365 | 0,023
C:Ce 37.12] 2.332 7.801 | 0.490
TOTAL 43,585 [554.61 19.670 45,492 89.077 71.773 gal./hr. gal/MCF BPD
Ha+C0 (41,996 |*59%0¢Try 12.892 29.814 71.810 42.706 |-29.104 Gesoline 11.307 0.710 3849
H:/CO 1.68 | 3.33 3,33 2.18 | 3.33 1.29 Dilesel 1.321  0.083 450
CUMULATIVE TOTALS ¢ RECOVERED OIL 0.446% 62,50 | 3,926|6.487 | 9.635 | 0,605 Waxy Btms 1‘.160 0.073 396
Fi.FCOMCE Catalyst 2 Co+.gal | gal/MCF | __gal/E EFFLUENT T
Previous Total SHIFT RATIO | TOTAL O1L 99.62 | 6.257 17.436 | 1.095| Poly Ter 0.216 0.014 76
. WATER SOLUBLE |
Current Period @ )5(-(%9) CHEMICALS 0.236% 12,52 | 0.787 1.583 | 0.100| Total 14,004 , 0.880 4771
IR TOTAL Ligui ! : )
New Total (H20)(CO) PRODUCTS C,+ 112.14 | 7.044 19.019 | 1.195/ WS Chelm  1.583 | 0.099 537
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —¢ | SELECTIVITY | NET WATRR 5,929%106.82 | 6.710/8.328 12.827 Total | 15,587 | 0.979 5308
Contraction co H; H.+CO co H CO+H, Cy+ /G + GROSS WATER 119.34 | 7.4968.28214.410
. HYDROCARBON ‘
54.87 81.01| 62.33 | 69.30 | 56,29 | 33,31 | 40,53 81,55 | 10—+ 37,51 | 8.637 ] I
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 1691 x = '/MCF,
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY Hours T
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCEH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16523 °API 50.1 10.8 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas Recycle 17246 | Neut. No. 37.1 37.0 Fresh Catalyst Added 80 Mesh | Micron o Microns %
Generator Outlet . Combined Feed 33769 Sap. No. 41.6 37.0 Total On 40| 419+ 15.1 80+
Reactor Inlet Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 68.1 40—80
Condenser Inlet Adjusted 7457 Bromine No. 82 In Reactor at End of Period 150 105 10.1 20—40
Product Accumulator 375 Loss Pour °F. 200 | 74 4.7 10—20
Chemicals, % by K2COa 10.4 REACTOR d-p, Inches Hz0 250 | 62 0.5 0—20
No. Height
0. eig 325 44 0.5
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0¢ <325 0.9
Oxygen Inlet Velocity—ft.[sec. 1.08 CATALYST
Natural Gas Fresh Feed Ra%— Fﬂ. 15921 HEMPEL, DIST. % Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2143 205 °F. OAPT Aerated 147
Quench Accumulator per Lb. Catalyst 15.61 400 73,5 55.2 Settled 149
Reactor Inlet 177 or 8q. ft. 2412‘3 400-550 15.0 37.4 Compacted 163
Condenser Inlet _ 550+ 11.5 Particle Density, gm./cc. 4.39
Product Accumulator CALCULATED FROM dp INH; Value, ml/gm. 5.7
Catalyst No. Height A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 137 IN2 Surface, m? /gm.
)
1 659 Naphtha °F. Inventory, Lbs. 1020 A
2 ssd IBP 111 Bed Depth, Ft. 11.p5 |CHEMICAL ANALYSIS
3 673 10% 148 Vol., cu. ft. 7.43 Fe
4 638 50% 240 ¢
5 653 % 353 [
6 EP 404 "
Recovered 97.4 K20, W+. 7 basis Fe
X-Ray Analysis—
Fez0Cs
Fes0.
Fe
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THE TEXAS COMPANY — MONTEBELLO LABORATORY won w48 0P
YIZLD CALCULATIONS wouns _m%gﬂ___
FRESH FEED WET GAS RECYCLE C°‘§‘?m__m_smunm NET CHANGE YIELD BASIS H:+CO FED )
% m/he #/hr % ﬁ%— m/hr | m/he m/he m/he | #/he WW /MCF| %/hr | #/MCF | 2al C Un?"m
oo | 36,751 14.950| 418.7d 13.691 | 57,70 | 5,659 | 20,609 | 7,719 12,890 =361.08 4 h | #/mr & I
H:. | s9.520| 2¢.216] 48.8d 43.537 | 6.551 13.21 | 17.820 | 42.036 | 24.571 |17.665 | 35.61 400 |74.3 | 7.874 98.0 | 7.717|
P 2.677 .1.089| 47.93 25.926 | 3,901 171.68 | 10,608 | 11.697 | 14.509 | 2.812 | 123.76 8.326 400/560| 17.8 | 1.887 91.4 | 1.72
™ 0.83) 0.338] 9.47 2,166 | 0,326 9,13| 0.885 | 1.223 | 1,219 550e | 7.9 | 0.837 114.6 | 0.959)
Ry 0.212° 0.086| 1.38 6.327 | 0.952 15,27 | 2.655| 2.741 | 3.607 | 0.866 | 13.89 0.934 10.598
G 2,186 | 0.329) 9.23| 0.895| 0.895| 1.224 | 0.329 | 9.23 0.621 Cz | 38.5 5.20 72.8
GH, 0.817 | 0,123 3,70 | 0.335/0.335 | 0.458 | 0.123 | 3.7¢ 0.249) CzPol 4. 0,76
G+C. ] . | 26.89 1.804 Tar ‘o.sj
G, 2.133 | 0,321 13,51| 0.876 | 0.876 | 1.197 | 0.321 | 13.51 0.909| 432 | 3.127 0.210) 6.28 : 83,2 |
Gl 0.432 | 0,065 2.87| 0,161 | 0.161 | 0,226 | 0.065 | 2.87 0.193] 424 | 0.677 0.046|C 0.186 68.0
Gl 1,409 | 0.212) 11.89 | 0.576 | 0.576 | 0.788 | 0.212 | 11.89 0.800| 890 | 2,378 0.160| C4Poly 610 3,604 1.5]76.0
Gille 0.445 | 0.067 3.89 | 0.183 | 0.183 | 0.250 | 0.067 | 3.89 0.262| 488 | 0.800 0.054| C4H10 48 | 0,800 68.0
Gl 0.651 | 0.098 6.87 | 0.268| 0.268 | 0.366 | 0.098 | 6.87 0.462| 548 | 1,261 0.085| C4Free Gaso | 545 | 10.352 5.8 |84.4
Gfl: 0.120 | 0,018 - 1,30 | 0.048 | 0.048 | 0.066 | 0.018 | 1.3d 0.087 52 | 0.248 0.017|C4Poly Tar | 525| o.182
Gt 0.160 | 0.024] 2.02| 0.064| 0.064 | 0.088 | 0.024 | 2.0d 0.136) 554 | 0.365 0.024 5.54
Ca-Ce 42.35 2.849] 8.856 0.596
TOTAL 40,679 |526.34 15.047] 322.28 | 41.033 | 81.712 | 63.599 . ga;%g. g81/MCH BPD
Ha+C0 39.166 | 1486358y 8.611 23.479 | 62.645 | 32.090 |50.555 bas 12.942 .71 | 4721
H./CO 1.62 3.18 3.8 | 2,04 | 3,18 | 1.37 Diesej .785  0.116 | 629
i +c§§4¥r“% Tg{f;‘i e i EFFLUENT | _RECOVERED OlL 0.493% 69,10 4.649| 6.52| 10,598 0.713| Wax: s 0.959 0.064 350
Previous Total SHIFT RATIO | TOTAL oK 111.45 7.498 19.454] 1.309| Poly Tar 0.268 0.018 98
Current Period '(Hz)(ﬁc(-)’:f N 0.244% 12.94 0,871} 8.03| 1.612 0,108 Total 15.@%4 1.069 [5797
New Total (H.0) (CO) P G 124.39 8.369) 21.066 1.357| WS Chem 1.612  0.109 | 588
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 6.782: 122.1d 8.221 Total 17.§1& 1.178 6386
Contraction co Ha H.+CO co H CO+H, Ca+ /G + GROSS WATER ) 135.13 9.091
; HYDROCARBON
63,01 | 86.22 | 72.95 | 78.01 | 62,55 | 42,02 | 48,77 | 82,26 TOTAL—C, + 151,210,173
Form ML-11 #Included in Reac»tor Effluent Total 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HOURS _tvaog=s
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Qxygen Fresh Feed 15438 °API 49.6 10.6 In Reactor at Smri: of Period Screen Analysis Sedir‘nennﬁon
Natural Gas Recycle 15572 Neut. No. 39.7 38,1 Fresh Catalyst Added 616 Mesh | Micron: A Microns %
Generator Outlet Combined Feed 31010 Sap. No. 46.3 41.2 'l'th On 40| 419+ 13.8 80+
Reactor Inlet 381 Wet Gas—Measured . Hydrox. No. Catalyst Recfavered 100 | 150 66.3 40—80
Condenser Inlet Adjusted 5710 Bromine No.' 86 In Reactor at End of Period 150 | 105 9.6 20—40
Product Accumulator 362 Loss Pour °F. 200 " 5.0 10—20
Chemicals, % by K2COa 9.9 REACTOR d-p, Inches H20 250 | 62 1.2 0—20
No. Height 325 4 1.5
TEMPERATURES—°F. Recycle/ Fresh Feed 1.01 <325 2.8
Oxygen Inlet Velocity—ft. sec. 1.04 CATALYST
Natural Gas Fresh Feed Rate—SCEH. | . o, | HEMPEL, DIST. % oapT Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1072 205 °F. Aerated 143
Quench Accumulator per Lb. Catalyst 8.75 400 73.3 55.4 Settled 145
Reactor Inlet 286 400-850 17.8 | 3500 Compacted 161
Condenser Inlet 550+ 8.9 Mk Density, gm. /cc. 4.3
Produet Accumulator - ) CALCULATED FROM dp INH, Value, ml/gm. 15.0
Catalyst No. *  Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 191 [Na Surface, m? /gm. 1
1 12" ) 721 Naphthe °F. Inventory, Lba. 1698 )
2 43.2" 643 IBP 104 Bed Depth, Ft. 21.01 |CHEMICAL ANALYSIS at 400 hras.
3 74.4" 661 10% 140 Vol., eu. ft. |13.87 Fe 66.6
4 50% 235 ¢ 8.2
5 136.8" 657 0% 352 °
6 168.0" 652 EP 404 " 0.5
199.2" | 643 Avg. Bed Temp., OF 659 | Recoversd | 97.5 20, W+, % basis Fe 2.5
8 230.4" | 637 _ | ar, oF. 146 X-Ray Avalysie—
9 261.6" | 630 K, BTU/br/sq.rt/0F ) 83.0 FeacCs 40
10 292 ,8" 629 Fea0. 55
12 342,08 620 i Fe 5
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. 49-2
THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No.__ 49 Q/W
YIELD CALCULATIONS Hours ___341-497
298
FRESH FEED WET GAS RECYCLE|COMBINED prm vl NET CHANGE YIELD BASIS H:+CO FED
o % At. Wt Balance 3 gmm POLYMER 7
% m/he #/hr o m/hr | B/my | m/hr m/hr m/hr m/he | #/hr [ B/MOF| #/gal] gal/hr |gal/MCF| %/br | B/MCF | #/gal| gal/hr [gal/MCF|Unsats.
oo |36.656 | 15.348| 429.90| 15.773| 2.494| 69.86| 9.717 |25.065 |12.211 |-12.854 4 gph | #/hr| % gph
H:. lse.331 | 24.843| 50,08 44.220| .6.992] 14.10|27.257 | 52,100 |34.249 |-17.851 400 |73,5 |8.120 98,0 | 7,958
o | 20744 | 1.249 50.5;I 24.109| 3.812| 167.77/14.863 |16.012 | 18,675 | 2.663|117.20| 7.684 400/550{17.5 | 1,933 91.4 |1.768
Now | 0,967 | 0.405| 11.35 2.326| 0.367 10.28| 1.430 | 1.835.| 1.797 ] 550¢| 9.0 |0.994 14.6 | 1.139
CH., | 0.303 | 0.127| 2.08] s.868| 0.927| 14.87| 3.615 | 3.742 | 4.542 | 0.800| 12.830.841 11.047
Gl 2.100| o0.332| 9.31] 1.295 | 1.205 | 1.627 | 0.332] 9.31]0.610 ¢z |38.0 5.36 72.0
Gl 0.816| 0.129] 3.88] 0.505 | 0.505 | 0.634 | 0.129| 3.880.254 CcaPol 4.69 0.784
G+C. .| 26 .ogl 1.706 Tar 0.67 0.089
G 2.119] 0.335| 14.10] 1.306 | 1.306 | 1.641 | 0.335| 14.10 0.924| 4.32 | 3.264|0.214 6.25 88.2
G, 0.284| 0.045| 1.98 0.174 | 0.174 | 0.219 | 0.045] 1.98/0.130| 424 | 0.467 0.031| C4Hs 0.254 | 68.0
C.H
séios 1.252] 0.198] 11.11] 0.772 | 0.772 | 0.970 | 0.198| 11.11/0.728] 5% | 2,222| 0.146] C4Pol 610 11,440 1.5 |77.0
C.H,
3128 0.373|  0.059|  3.43| 0.228 | 0.228 | 0.287 | 0.059| 3.43/0.225 48 | 0,706|0.046| C4H1O 48 | 0,706 . 68.0
Glle 0.557| 0.088] 6.17| 0.343 | 0.343 | 0.431 | 0.088| 6.17/0.405| 545 | 1,132/ 0.074| CsFrep Gaso 54 10.356 . 5.8 |87.1
C.H, [
oiad 0.082] 0.013  0.94| 0.051 | 0.051 | 0.064 | 0.013| 0.94/0.062| 5% | 0,179/ 0.012| c4Poly Tar | 5% |0.163
C.H, i
CalLs 0.126/ 0,020 1.6§J 0.078 | 0.078 | 0.098 | 0.020| 1.68/0.110| 5% | 0.3030.020 554
Cx-Ce 39.41] 2.584 8.273| 0.543
TOTAL 41.872|543.94 15.812| 329.47|61.634 | 103,506| 85.160 gal/hr. gal/MCF_ BPD
5252
H.+CO 40.101 | 15%2 R pu. 9.486 36.974 | 77.165/46.460 | 30.705 asoling  12.756 | 0.836 | 4534
H./CO 1.62 2,80 2,80 2,08 | 2,80 1.39 Diesel  1.768 1 0.116 | 628
CUMULATIVE TOTALS v RECOVERED OIL Y !
T A T AL i T alE EFFLUENT 0.511% 71.74| 4,7036,494|11,047| 0,724 WaxyBtms 1.139 “o.ovs 405
Previous Total SHIFT RATIO | TO™ Ot 111,15/ 7.287 19.320| 1.267| Poly Ter 0.252 . 0.016 90
. . .55 WATER SOLUBLE ’
Current Period (Hay (GO CHERICALS 265% 14,04/ 0,921/8,051| 1,744/ 0,114 Totel | 15,915 | 1.043 . 5657
(HEO)(C(Z)) TOTAL LiQuID L
New Total z PRODUCTS G, + 125,19] 8.208 21.064/1.381|WS Cheln 1.744 | 0.114 | }620
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY NET WATER 6.938%)124.9 15,252 Total 17.559 1.158 | 6277
Contraction co H: H:+CO co H, CO+H, C3+/C+ GROSS WATER . 139.,03| 9,116 16,996
HYDROCARBON
| e2.24 | 83,75 | 71.86 | 76,40 | 51,28 | 34.26 | 39,79 | 82,79 TOM—C, + 151,211 9.914
Form ML-11 #Included in Reactor Effluent Totel 9/M3 = 16.91 X #/MCF
’ cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HouRs 2% oRrt
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen ) Fresh Feed 15869 ° API 49.8 10.5 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 23359 Neut. No. 43.0 41.9 Fresh Catalyst Added 361 Mesh | Micron: A Microns %
Generator Outlet Combined Feed 39208 Sap. No. 48.5 45,3 thal On 40| 419+ 11.2 80+
Reactor Inlet 399 ‘Wet Gas—Measured Hydrox. No. Catalyst Recqvered 100 150 69.1 40—80
Condenser Inlet Adjusted 5993 Bromine No. a4 In Reactor at End of Period 150 105 11.0 20—40
Product Accumulator 374 Loss Pour °F. 200 | 74 5.3 10—20
Chemicals, % by K2COs 10.14 REACTOR d-p, Inches H20 250 62 1.5 0—20
No. Height 325 4 1.1
TEMPERATURES—°F. Recycle/ Fresh Feed 1.472 <325 0.8
Oxygen Inlet Velocity—ft. [sec. 1.366 CATALYST
Natural Gas Fresh Feed RateEQSC’Flb o | 15252 HEMPEL, DIST. % oppT Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1215 205 °F. Aerated 139
Quench Accumulator DEI.' Lb. Catalyst 10.48 400 72.5 55.7 Settled 141
Reactor Inlet 341 per aq. ft. | 23100 | 400 17.5__| 36,3 Compacted 156
Condenser Inlet 560+ 10.0 Particle Density, gm./cc. 4.1
Product Accumulator 69 . CALCULATED FROM dp INH; Value, ml./gm. 15 .‘8
Catalyst No.  Height A.S.T. M. DIST. ON Density, Lbs./CaFt. | ;5  Ne Surface, m? /gm.
1 12" 676 Naphtha °F. Inventory, Lbs. 1456
2 e3e2" 641 18P 102 Bed Depth, Ft. 19,02 |CHEMICAL ANALYSIS
3 maat 656 10% 136 Vol., cu. ft. |12.55 Fe
4 £0% 234 ¢
5 136.8" 651 90% 352 °
6 168.0" 653 EP 400 H
7 199.2" 645 Recovered 97.5 20 W+, 7 basis Fe
8 230.4" 639 _ |Avg, Bed Temp., OF. | 653 X-Ray Analysie—
9  o61.6" | 63 |ar, OF. 131 FeaaCo
10 202.8" 635 K, BTU/hr/sq.ft/oF. | 89.3 FeaO4
P "




TABLE VIII
ANALYSES OF CATALYST SAMPLES FROM MONTEBELLO RUN NO. L9

Chemical Analyses, Specific
Mgzzzg;iio Per Cent by Weight Surface, X-Ray Analyses
No. K20  _Fe C H K>0/Fe me/g. Fe20C9 Fe30), Fe
L9 Red 0.57 90.4 - - 0.585 - 100
49-A 0.57 88.9 0.22 0.07 0.6l1 1.1 100
19-B 0.38 68.8 2.41 0.13 0.552 <1 140 55 5
L9-D 0.33 66.1 - - 0.499 - 30 65 5
49-G 0.35 67.8 - - 0.516 - lio8 55 5
L9-1 0.33 66.6 8.17 0.51 0.495 <1 lio8 55 5
(gz;:z['yover) 0.52 66.4 11.00 \0.57 0.783 <1 358 55 10

8The carbide present in these catalysts has an orthorhombic structure but it is unlike that
observed in catalysts prepared at Beacon, HRI, and Stanolind.

d-L€-20§-0al °dx3

v-99



Bxp. TDC-802~37-7 €£5-B

HYDROXYL NUMBERS OF RECOVERED PRODUCT OIT

RUN 119

Period Hydroxyl No.
L9-B 37
L9-c 3L
L9-D 37
L9-E 38
L9-F 38
49-c 31
L,9-H 38
L9-1 | L1
L9-L 38
L19-M 35
L19-0 30
Lo-p ; 36
L9-R 38
Li9-s 1,0
Lg-T 35
L9-vu 36
L9-w 35

49-x | 3l



Exp. TDC-802-37~P 67

Bi DETAILED DATA FOR STANOLIND
RUN D-201-29
_ALAN WOOD CATALYST .




SUMMARY OF SYNTHESIS RUN NO, D-201-29

68

Montebello
. era R
Period 1 2 3 4 5 6 7 8 9 10
ours 21 47 119 191 265 349 156 481 652 695 221-341
ggeagg.»sg;g : '
_Temp, . '
Flow Rates-SCFH — : : _
_Fresh Feed 3617 3601 3622 3630 3649 3544 3602 3620 3593 3607 3608
ecycid 3717 3640 3610 3584 3635 3584 3644 3585 3575 3622 3620
Wet Ges\(adj.) 925 929 1047 1154 1246 1190 1249 1281 1310 1180 1151
Catalyst Data ~
by -A /CF 112 (121) 130 134 132 119 117 113 112 109 120
We 8. 449 178 292 508 466 _ 451 443 417 406 413 452
Vol.=Cu. #te 4,01 3,95 3,79 3,79 3.58 3.79 3,79 3.69 3,63 3,79 3,78
| Depth.=Ft. 12,5 12,3 11.8 11.8 11.0 11.8 11.8 11.5 11.3 11.8 11.8
Feed Rates-H2¢CO :
— SCFH 3411 3421 3495 3510 3520 3427 5433 3493 3507 3495 3473
SCFH/Sq.Ft. 10625 10657 10888 10935 11027 10676 10695 10882 10925 10888 10820
SCFH/CP Cat. 851 866 922 926 1003 904 906 946 966 922 921
[~sc Cat. 7,60 716 7.10 6,91 7,60 7,60 7.75 8,38 8,64 8,46 7.72
Recycle Ratio 1.03 1.61 1.00 0.99 1.00 1.01 1,01 0.99 1.00 1,00 1.00
IEI%E'?Ei.PtZSec 0.47 0.46 0.46 0.46 0.48 0,55 0.51 0.45 0.46 0.47 0.48
Ratio of H2/C0 i , . A :
Fresh Feed 1.92 1.90 2,04 1.89 1.92 1,96 1.94 1.90 1,87 1,97
Combined Peed 2.81 ' 3.10 2.81 2,70 _ | -
Wet Gas 12.8 6.9 20,5 5.6 5.8 5.95 6,77 5.91 5.55 6 .04
onsumed 1.69 1,67 1.73 1.58 1,55 1.60 1.55 1.51 T.47 T.62
Yields/MCF of ’ : , i
B S— L T W B L N B R BW T TN YT TN W T BT VYT BN W2 TV Y0 M T e e
1. . . . . 416 |1, . . . . . . . 71] 342 11.258],291 | 1.34
Ca L.05¢ .ggg}é.ggg -219 10.9551.187 10.9201.185 10.986[.156 [1.085 [.218[1.052 T S T o e Tt 5%
| C . X . 208351 0.4411.08]1 | 0,399,073 | 0,297] ,054 |0.,468 | ,086]0.449 |.082 | 0,501 .092 '
¢ . . . 2 . . . 0.479].088 | 0,501 2
_755 —s 0.147 .027]0.146] ,026 | 0.1431.026 10.0971.017 [0.048!.00810,103 [,019]0.122 [.022 | 0,120,022 [0,265].048 | 0,169 .030
’*ZSG‘EFQ
::ggﬁ- E
*ﬁsm
WS C 1.000 .125/1.082| ,135 ]|1.0301,129 {1.1821.148 |1.178],147 N.238 |,155/1.148 {,143 | 1,122] .140 | 1.1781.147 | 1.147 0.915] <115 |
= =3 L) ) 'y 2 Py 'y ® P ¢ ° ° ° ® ° . ° .145
—_Total Cze 9.9481.697 9.626/1.638 | 8,712 11,523 8,536 {1,465/ 8.487]1.4568,535 [1.47618.481 |[1.456] 8.310(1.430( 7,913 1. 348 8.015]1.368 B.A181.15T
1 1,572 0.488 2.014 1.248 1,297 1.284 1,317 1.248 1.195 1
Ca 0.89 0.830 1.255 1,011 1,051 1.071 1.025 1.025 1,130 1?%%%’ 8;3%5
Cy ¢ C2 2,46 1,318 3270 2,259 2.348 R.354 2,342 2.273 2,224 2.478 1,815
—Total 5T 12.414 10945 1.982 10.795 10,835 0.889 10.8253 0,583 10,137 0,493 0,253
: ggz - lé.ggs 4,128 5,402 6,570 6,204 2506 6.191 6,564 7,052 6.258 8.17%
E u Hz coe o g v Elee 0 §.9§_1. 90105 89727 .356 90000 8.648 8.403 8.925 8.& i}
atio 0 10,1 9.1 6.6
Conv.Basis F.F.
CO_ - 97.9 95.1 98,3 92,3 91,3 91,8 92,6 91.2 90.2 92.6
B2 4 55.9 85,0 82,8 77 o2 73 7 74.9 72,1 72 <5 70.8 76,3 32'?
Ho - . 87.8 87.9 82,5 79.7 80.6 . . 745 —1
Sotsctivity Gae 80.4 79,0 77 45 81.8 P A
Cié 80,1 88.0 72.7 79.1 78.3 78,4 78.4 78,5 78,1 76 .4 :
] 2 ] @ @ ® ° ° 82.3
Weight Bal. % 90.5 86,0 98.8 94.3 93.5 93.3 93,2 96,3 97.5 96.5
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nUN No.D=201-29-1
YIELD CALCULATIONS HouRS 21
FRESH FEED WET GAS REcvcus| COMBINED pemyenr| NeT cHANGE YIELD BASIS H:+CO FED
i % m/hr #/hr % ,;,‘,';,,w % m/he | m/hr m/he m/he | #/he  [H/MCF] #/gel] gal/hr [gal/MCF| #/hr m;( gal/hr mmﬁu,
€0 | s2.3 | s.078] se.ee]| 2.687 0.068 | 1.82 | o.e72| 3,143! 0.337)- 3,013 4 g /el % lgph
M. | e2.0 | 5909 | 13,01| 34,009 | 0.831] 1.68 | 5.508| 9.415 4,337 |- 6,078 400 | 75 2,219 m_#.rrs
e 2.1 | 0.200| 8,80 22,117 Q.,§_§9 23,72 | 2,181 2,381 | 2,720] 0,330 | 14,92 4,37 400/560 | 168 _|0.473 91.4 0.4
Meme 0.3 | 0.029 | 0.81] 1,477 0,036 1.01 | 0.147| 0.176| 0.183 650+ | 9 _10.266 114.6 0,305
g, 3.5 | '0.316| 5.05| 26,631 | 0.649 10.41 | 2.708| 3.010| 3.385| 0.534 | s.36| 1.572
SR | ) 3.118 | 0.076| 2,13 | 0.303| 0.303 | 0.378 | 0.076 | 2.13| 0.628 oz~ |86.0 2.50 1.0
Gl 1.272| 0,031| 0.93 | 0.122| 0.122| 0,153 | 0.031| 0.93] 0.273 Poly [aso 2,19 0.366
C+Cs i . | 8.42]2 Poly fTer 0,32 0,041
Gt 4.350| 0.106| 4.46 | 0,859 | 0.359| 0.465| 0.108 | 4.48| 1.308 432 | 1,032 | 0,30 6.28 RV 9.1 |
Gl 0.635 | 0.018| 0.57 | 0.044| 0.084| 0.057] 0.013| 0.57| 0,167 4 |0.135| 0.040 c4ns 0.162 |es,
Gy ) 2.267 | 0.055| 3.08 | 0.141| 0,141 0,196| 0,055 | 3.08| 0.903 8.00 | 0.616 | 0.181 c4Pol 610 0,332 | 1.5 7.3
il : 0.328 | 0.008| 0,48 | 0,021 0,021| 0,029| 0,008 | 0.46| 0,135 488 | 0.096 | 0.028 C4H1q 488 10,096 68,0
el . 0.862 | 0.021)| 1,47 | 0,068 | 0,088 0,089 | 0,021 | 1,47} 0.431 548 | 0,270 | 0.079 C4Pree caso | 548 12,002 | 5.8
Gl 5.28 C4Poly Tar | 528 0,037
el 0.246 | 0,006 | 0,50 | 0.022| 0.022| 0.028| 0.006| 0.50] 0.147 88 | 0,081 | 0,027 5.84
Cs-Ce 10,54 | 3,090 2,240 | 0,657
TOTAL 9.531 | 112.79 | 2.437) 62.24 | 9.801 | 10.422 | 14,612 gal/hr ., [gal/MCR BPD
Hi+CO 8.987 | 341048 .y 0.896 3.778 | 12.658 | 4.674| 8.081 hasolide 3,492 [1,0239 | 6551
H:/CO 1.92 293208 12.8 12.9 | 2.09 | 12.9 1.69 Diesel 0.432 [0.1287| 687
—_ouu _r_.a:lniz TOTALS g~ BFFLUBNT | MmO o 0.1334 18,87 | 5.474/6.510| 2,950 o.as?u:cy Bfims 0,305 |0,0894 | 485
Previous Total " | o on 29,21 8.564 5,199 | 1,524 Poly Tar 0.078 [0.0229| 124
Current Period | : '(H:-Gégf ey 0.089% 4.7 1,382 8,0 | 0,589 | 0,172 Total 4,307 [1.2628 | 6848
New Total . (Ha0) (CO) ey, 33,92 | 9.948 5.788 | 1,697 WS Chem 0,689 [0.1727 | 937
FRESH FEED CONVERSION — %, TOTAL FEED CONVERSION ~-% | SELECTIVITY | T WATER 2.062# 37,14 [10.890 Tct al 4.898 |1,4356 | 7783
Contraction co Ha Hg+CO co “" Ha CO+H, Cy+ /G + GROSS WATER '
7443 | 07.80 | 85,94 | 90,03 | 95,86 | 83,04 | 84,43 | 80.11 | oty 42,34 |12 .4).
Form ML-11 ' #Included in Resctor Effluent Totel §/M3 = 1691 % #/MCF
ee/M3 = 141.3 X gal/MCF,
RATE CALCULATIONS HouRs.. 21
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE | M/HR ¢ " o Mol % | M/H: ¢ u o #/hr
FRESH FEED ‘ | Sroee L
Lisos | 38,3 Bao |
Egu 68.0 F'g"
e | 2 e | TOTAL 102,07
ENEY Mo TIPS | ue.s0 -
-g_rg \ .5 ‘ CH, - WHGHT BANGE 5 o
’ M.¥. 11,838 ' S _
H0 Colly WET GAS FACTOR 1,887
CaHe INDICATED LOSS—§C FH
BALANCE TOTAL
WET GAS 5:';: GAS FLOW RATRS - LIQUID PRODUCT RATES ]
oo 2,78 | 0,9 VTR PRESSURH TEMP. | S CRH| MW, M/HR | HOUN GAGE | GAL. “F | 'PACTOR | GAL AT« 37‘5}:;, E Gi’_},':ﬁ_;“
Yoo |am.es | 1.0 SRESH FRED . o 55.2
108, | 22,08 |24.1 \| s817 9,531
Neou | 1,49 | 0.8 WET GAS Correoted 888 £.340 . : I
e, £7.34 | 9.7 ) Observed 800 1.818
Sl | s.08 | 4.6 RECYCLE .
GHy | 1.3 | 2.4 3717 9.794
G | s.e3 21,7 - ' X woer Lol 5
Gl | 0.5 | 2.9 Stab, venp 37 0,007 |WATER poo | 4088 |84 3,43 | 37,34
Gy | 1.3 |22.8 mrum.cmt. o loss 38 |23 0.86
Cibe | 0.21 | 2.0 o1 113,37 |s.0 o,
98..“5‘:" 0.69 | 5,0 OXYGEN wso. L e
] ' '
Sft: | o.ee | 0.8 oTEAM
20,840/ 43.,420| M V. S
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THEYTEXAS COMPANY — MONTEBELLO LABORATORY auN no._D=201-89-2

YIELD CALCULATIONS wours ______ 47 =@
FRESH FEED WET GAS nacycus| OMBINED! perypyy| e cHANGE YIELD BASIS H:+CO FED )
ALW %
% mhe | d/me % e e i | whe | mhe | mbe | #/we  [B7HOF] Bl ealhe fraiiice Wor o Uneata,
m/hr |
Due | s2.8 | s.12| 87.17] 6.250| 0.1653| .28 | o0.634| 3.748] 0.787]- 2,050 € leoh #/url € | gob
Ho | e2.2 | 5,902 11.90] 42,083 1,061 2,19 | 4.360| 10.262| 5,411 )- 4,861 400 | 75 98,0 [2,081
e 1.8 | 0,171 | 7.55| 20.221| 0.495|21.78 | 1.949| 2.120| 2.444| 0,324 | 14.26 4.16ﬂ 400/550 16 |0.453 | . | 91.4 [0.414
Mo 1.2 | 0,124 3,19 6.413| 0.157| 4,40 | 0.630| 0.744| 0,787 i 560+ | 9 |0.255 114.6 0,292
% | 2.0 | 0.190| 3,08] 12,000 0,296 6.72 | 1.100| 1.389 | 1.495| 0.108| 1.67] 0.4 _
C.H _ -
305 2,819| 0,069 1,94 | 0,265/ 0,265| 0,334! 0.,069| 1.94| 0,56 c3~ | 66.2 1216
Gl 1.225 | 0,030| 0.90 | 0.115| 0.115| 0,146| 0,030 | 0.90] 0.2 Poly Baso 90 0,317
C+C. 4,51 1.314 0.26 0,035
Gl 3.799 | 0.093| 3.91 | 0.289| 0.289| 0.382| 0.093| 3.91| 1.143 432 | 0.905 | 0.264 6.28 RVP [87.7
Gl 0.531| 0.013| 0.57 | 0.042| 0.042| 0.055| 0.015| 0.57| 0.167 424 | 0.154| 0.039 caHs 0.134] 68.0
C.H, )
Sl 2.288| 0.056| 3.14 | ©0.117| 0.117| 0.175| 0.056| 3.14| 0.918 5% | 0.628| 0.184 C4 Poly 810 | 0.361] 1.534.8
C.H
i 0.408| 0.010| 0.58 | 0.024| 0.024| 0.034| 0.010| 0.58] 0.17d %88 | 0.119| 0.038 C4H10 48 | 0,119 68.0
C.H, ; :
73138 0.899 | 0.022| 1.54 | 0.059| 0.059 0.081| 0.022 | 1.54| 0.450 348 | 0.283 | 0.087 C4Pred Gaso | 3% | 2.771| 5.8
C.H,,
iz 8.28 C4Poly Tar 8.28 0,041
C.H,: . )
shiss 0.245| 0,006| 0,50 | 0,019| ©0,018| 0.025| 0.006| 0.50| 0.148 %4 | 0,090 0,024 58
Cs-Cs 10.24| 2.993 2,159 | 0.631
TOTAL 9.489 = 2.448| 50.45 | 9,703 | 19.192 | 14.581 gel/hr, |gal/MCR BPD
3420.8 - R
H.+C0 . 9.014 SCEH. 1.204 4,994 | 14,008 | 6.198| 7.810 Gasoline  3.385 |0.9895| 5365
T .
H./CO 1.90 202329 6.87 6.88 | 2.74 | 6.88 | 1.67 Diesel 04414 [0.1210| 656
CUMULATIVE TOTALS g RECOVERED 0L . A 821 292 6.0854 463
Ho+COMCH Caulyst ] Cy+, gal | gal/MCF /% EFFLUENT 0.127# | 17.78| 5,199 6.28 2,831 | O Wax; o
Previous Total SHIFT RATIO | TOTAL oL 28,02 | 8,191 4.990| 1.459 Poly Tar 04076 [0.,0222| 120
WATER SOLUBLE
Current Period s, HEMICALS 0.093# | 4,91| 1.435 0.613| 0.179 Total 4/167 |1.2181| 6604
New Total (H20)(CO) s e 32.,93| 9.626 5.603| 1.639 WSChen 04613 |0.1792| 971
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 2.210% | 39.82/11.64d Total 40780 |1.3973| 7576
Contraction co Ha H,+CO co Ha CO+H, Cy+/C+ GROSS WATER
HYDROCARBON
74.20 95,08 82,19 86,64 | 78,99 47.27 B55.75 87,95 TOTAL—C, + 37.44110.94 .
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
RATE CALCULATIONS e —
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE M/HR C H o Mol %, M/Hr C H o i Mes: #/hr At. Wt. Balance
0 Wﬂogxg' VI 5'07
FRESH FEED 32.000 . 29.49 45.25
co
oo | 32.8 Za.0n0 o - 17.78
H. .
o | 62.2 2 WATER 39,82
CO,
€0 | 1.8 5 TOTAL 97.07
N,
Noo | 1.2 Y FRESH FEED 112.83
CH
s 2.0 1a.042 ) WEIGHT BALANCE 86.03
C.H,
M. W¥. 111.890 35.066
H
3:.‘35 9:“ 2 'WET GAS FACTOR| 1.5344
C«Hio INDICATED LOSS—SCFH
ks
BALANCE TOTAL
WET GAS yoap- GAS FLOW RATES ) LIQUID PRODUCT RATES
° API° £/HR
Sto.mo 653 0.8 VR i PRESSURH  TEMP. S.C.EH| MW, M/HR HOUR GAGE GAL. F FACTOR | GAL. AT & #/GAL. - G A/l./HR
. 44,93 2.2 —— .| O - 56.1
4o | 20.00] 23.2 3601 9.489 i
I",{,,,‘ 6.49| 1.5 WET GAS Corrected 887 2.337 4
&1_'.‘,‘,, 12.36| 4.5 Observed 578 1.523
G | 203 sa RECYCLE
Gl 1.19] 2.5 3640 9,592 z i
' #
G | 2.98] 20.9 N— #/hr. Chem| Chem  |Net H20
Gl | 0.43| 2.8 Stab. Vent. i 0.111 |WATER ;o0 | 43.52 |8.s| 3.70 | 30.82
) 1.21) 24.9 NATURAL GA Gas az_.n__l.g‘ 0.61
i 0.25| 3.5 011 13,44 | 4.5 _0,60
Felae 0.61] 7.2 OXYGEN ws¢ 4.91 |
C.H,
Tt
il 0.20 0.9 STEAM
9.3649]45.643| MV
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THE TEXAS COMPANY — MONTEBELLO LABORATORY RiM No._D=201=29=3
YIELD CALCULATIONS Wwours ____ 119
FRESH FEED WET GAS RECYCLE|COMBINED| pemienr|  NET CHANGE YIELD BASIS H.+CO FED
At, Wt. Balan B g_?nam.ma POLYMER %
% m/hr #/hr % ‘m/hr T m/hr m/hr m/hr m/he | #/he  [B/MCF] #/gal| gal/hr |gal/MCF| #/hr | #/MCF | #/gal| gal/hr [gal/MCF|Unsats.
oo | 517 | s.025| 8a.73| 1.885| o0.052| 1.4 | o0.184] 3.209| 0.236|- 2.973 4 geh_#/mry % _gpb _
. 64.8 | 6.185 | 12,47| 38.565| 1.064| 2,14 | 3.779| 9.964 | 4.843|- 5,121 400 | 75 |1.692 98.0 . 1.65
p -
Py 1.7 | 0.162| 7.13] 21,421 0,591| 26,01 | 2,055| 2,217 2.646| 0.429 | 18.88(5.402 400/ 160,361 (91.4 _0.230
- T
2o 0.8 | 0.076 | 2,13| 4,72 0,130| 3,64 | 0,462| 0,538| 0,592 550s | 9 10.203 14,6 _0.238
CH, !
e 1.0 | 0,006 1,54] 19,391} 0,535| 8,58 | 1.890| 1,986! 2.425| 0,439 7.04(2.014 | —
G H i
Fi.082 3,770 0,104 2,92 | 0,358| 0,358 0,462 0,104 | 2.92/0.835 C3” | 49.5 2.66 68.C
Gl 1.776 | 0,049 1.47 | 0,167| 0,167 1.943| 0.049 | 1.47[0.420 Poly caso 2,33 10.389
‘ +
C+C: - 11,433,270 Poly [Tar 10433 | 10,044
G, 4.639 | 0,128| 5.38 | 0.3094| 0.39¢ | 0.522| 0.128 | 5.38(1.539 | 432 | 1,245 0.356 625 86.5 |
G, 0.725| 0.020| 0.88 | 0.063| 0.063| 0.083| 0,020 0.88]0.252 | 424 0,208(0.060 | C4Hg 0,150 68.0 N
C.H :
ik 1.885| 0.052| 2.92 | 0.129  0.129 0.181! 0,052 2.92(0.835| %% | 0.584[0.167 | C4 Poly 810 0,318 1.5 | 89.7
Gallo 0.217 | 0.006| 0.35 0.013| 0.013| 0.019| 0.006 | 0.35]0.100, %86 | 0.072 0.020 | c4HI0 48 o,072 68,0 | |
C.H, ;
73135 0.797| 0.022| 1,54 | 0.065| 0.065 0.087| 0.022  1.54|0.441) 545 | 0,283 0,081 | cqPres Gaso %% 2.420 5.8
C.H, i : ;
el ; 5.2 C4Poly Tar % i0.036
C.H, . ) .
stisd 0.217 | 0.006| 0.50 | 0.020| 0,020 0.,026| 0,006 0.50]0.,143| %% | 0,000 0,026 ‘ ; 584
i |
G 11.57]3.310 2.482 0,710 I }
TOTAL 9.544 | 108.00 2.758| 57,79 | 9,579 19,123 . galfr, gsl/MCR BPD
H:+CO| | | 9.210 | 3495+&crn. 1.116 3.963 | 13,173 | 5.079| 8.094 . Gesoline 2.960  0,8469 4593 |
.
H./CO 2.04 286107 20.46 20.5 3.24 | 20,5 1.72 Diesel  0.330  0.0944 519
CUMULATIVE TOTALS o RECOVERED OIL ;. 2 .
Hz+COMCH Caralyst 3] Cy+, gal | gal/MCF ] EFFLUENT 0,101 | 14,19 (4,060 /6,290 2,256 |0,.645 Waxy Btms 0.233 0.0667 369
Previous Total SHIFT RATIO | TOFL oL 25,76 17.370 4.738 1.356 [Poly Tar 0.080 0.0229 124
i WATER SOLUBLE !
Current Period . )?%62) CHEMICALS 0.088% | 4.69]1.342 0.586 [0.168 |Total _  3.803 1.0308 5589
(HEO)(CE)) TOTAL LIQUID i
New Total 2 PRODUCTS C, ¢ 30.45|8.712 5.324 |1.524 (WSChem| 0.586  0,1677 909
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—%, | SELECTIVITY | KT WATER 1,738% | 31.3218.9 otal | 4,189 | 1,1985 649 N
Contraction co Ha Ha+CO co H, CO+H, Cs+ /G + GROSS WATER : ! ;
HYDROCARBON [ : | |
71.09 98,28 82,80 | 87,88 | 92,65 51.40 6l.441 72.71 TTAL—(, 4 41 1 { : i
Form ML-11 #Included in Reactor Effluent Total /M3 = 1691 v = MCF
cc/M3 = 141.3 X gal/MCF
RATE CALCULATIONS HouRs 119
GAS ANALYSES . GENERATOR BALANCE WEIGHT BALANCE
%he
HOUR AVERAGE | M/HR c H o Mol % | M/Hr c H o . — M u ;5 At. Wt. Balance
+« Ven .
FRESH FEED - ) werlRs - 7 53.52 54.87
co
oo | 317 | Ze.010 ol . 14.19
- H WSi ]
o | e zds WATER 31.32 ]
o,
0l 1.7 TOTAL 106.67
N,
Nl o.s 280is FRESH FEED 108.02
CH, 1.0 CH., } WEIGHT BALANCE| 98.75
M V¥ | 31,318 13+8
"o Gills, WET GAS FACTOR 1.0252
. C.Hio INDICATED LOSS—S C FH
sait
BALANCE TOTAL
Stab. - s
WET GAS Vent GAS FLOW RATES : LIQUID PRODUCT RATES
o 3
o 1.92 \a:] PRESSURf TEMP. | S.C.EH| M. W. | M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL ATéd #,Ag,!u, 2 LN
H.
241 39,45 1,7 FRESH FEED OIL 55.8
$0:o | 21.45] 20.5 3622 9.544
gl',ju 4.82 0.3 W‘H oas Corrected 1022 2.693
‘(21'-‘[’.“ 10,73 6.1 Observed 997 2,627
GH | 3.7 5.6 asovas
Gl | 17a) 3.2 3610 9.513
CoH, Z | #/br.
Eofe | 4.11) 26.5 paeod # hem| Chem, |Net Hoo
Gibs. 0.66| 3.1 Stab.Vent 25 0.066 |WATERp.0 | 34.92 [10.5 3.60 | 31.32
C.H
56104 1.35]| 23.8 NATURAL GA! Gas 55,33 11,9 0,67
C.H,
88128 0.14| 3.8 041 8,16 [5.2] 0.42
Gable 0.68] 4.7 OXYGEN WSC 4.69
CH,, : ] i
G
il 0,21 0,9 . STEAM
20.3733 44,668 | M- ¥ c 4
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THE TEXAS COMPANY — MONTEBELLO LABORATORY aon N, _D=201-20-4
YIELD CALCULATIONS wours 191
FRESH FEED WET GAS RECYcLE| COMBINED prriuent| NET CHANGE YIELD BASIS H.+CO FED
% m/hr #/hr % :/',‘\,w ""h, m/hr | m/hr m/hr m/he | #/he  [H/MCF| #/gal] gal/br [gal/MCF| #/hr ﬁ/Mcl; &ETE@I hr [zal/MCF)| Uneats.
Qo | 35,5 | 3,204 | 80,74 | e.125| 0.247| 6.92| ©.783] 3.987| 1.030 |- 2.957 b3 goh /el % | gph
B 63.2 | 6,045 | 12,10 | 45,263| 1.376| 2,77 4,377 10,422 5,753 |- 4,669 400 | 75 |1.734 98.0 |1.699
e 1.6 | 0,153 | 6,73 | 22,270 | 0.677| 29,79| 2.098| 2,251 | 2,775| 0.524 | 23,06 |6.570 400/550 | 15  |0.347 91.4 |0.317
o 1.2 10,15 | 3.22 | 2,928 0,089 2,49| 0,281 0.396| 0,370 550¢ | 10 |0.231 114.6 10.265
o 1.5 [ 0,048 | 0,77 | 10,559| 0.321| 5,15| 1,013 1,057! 1,334| 0,273 4,38[1.248 |
G 2.862| 0.087| 2.44| 0.264| 0.264 0.351| 0.087| 2,44/0.695 cam | 4501 1.975 70.2
Gk 1.217) 0.037| 1.11} 0,112 0.112 0.149] 0.037| 1.11[0.316 Poly Glaso 1.73| 0.289
G+C: | 7.93]2.259 Poly Tar 0.248 0.033
_9;’.?,‘. 3.421 | 0.104| 4.38| 0.278| 0.278| 0.382| 0.104| 4.38|1.248| 4.32 | 1,014 | 0.289 628 RVP | 8.6
Gl 0.625| 0.019| 0.84| 0.052| 0.052| 0.071| 0.019| 0.84[0,239 | 424 | 0.198| 0.05§ C4Hg | 0.166  68.0
Sl 1.743| 0.053| 2.97| 0.107| 0.10v  0.160| 0.053| 2.97/0.846| 5% | 0.504 0-16;4T CaPoly (510 0313 1.5[91.4
Gt 0.165| 0,005, 0.29| 0.016| 0.016. 0.021| 0.006| 0.290.083| %% | 0.0461 0.01d cattyn. 48 0.046. 68.0
Glle 0.657 . 0.020] 1.40| 0.050| 0.050. 0.070] 0.020! 1.40l0.399 | %% | 0,257 | 0.074 cqFres case ** | 2,306 5.8
Gelle . I 5.25 CaPoly Tar 525 | 0.036
A 0.132| 0.004| 0.34| _0.012| 0.012| 0.016| 0.004 | 0.34]0.097 |58 | 0,061 0.017 { 5.54
Ca-Ce ' 10.22(2.912 2,170 | 0.618 ;
TOTAL 9.565 | 112.65 3,040| 60.89| 9.444| 19.009| 14.460] gal./hr. [gal/MCF BPD
H.+CO L 9.240 | 2 scrm 1.623 5.160| 14,409 6.783| 7.626 : Gesoline 2.831 0.8066 (4573
He/CO ‘ 1,89 284901 5,57 5.5 | 2,61 | 5,50 | 1.58 Dieseli 0,317 0.0903' 490 |
o +cg.[r»}4¥ LQZI‘VX% Tgﬂ‘}}j T T E EFFLUENT | %% 0t | 0,305 | 14.47]4.12216.257 2.512| 0.659 WaxyBtms 0.265 0.0755 | 409 Jl
Previous Total SHIFT RATIO | TOM 0L 24.69[7.034 4.482| 1.277Poly Tdr 0.069 .0.0197 107
WATER SOLUBLE
Current Period (ngggz) CHEMICALS 0,099 | 5,27[1.502 0.659| 0.188|Total 3.482 f°'992° 5379
New Total (H20)(CO) ﬁzﬁﬁ,&'{"ﬁﬁ 29.96]8.536 5.141| 1.464 WSChem 0.659 0.1877 1018
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9 | SELECTIVITY | NET WATER 1,774 | 31.96/9.105 Total 4,141 [1.1798 i 6397
Contraction co Hz H.+CO co H, CO+H, Cat .G+ GROSS WATER . ‘
HYDROCARBON ’ ] 1
68.22 | 92.29 | 77.24 |82.45 | 74.17)| 44.80 | 52.93| 79,07 | WOm—t+ 37.89110,798 ; \
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 1691 ¥ = ‘MCF.
cc/M3 = 141.3 X gal/MCF
RATE CALCULATIONS wours_____191
GAS ANALYSES : GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE | M/HR c H o Mol % | M/Hr c H o ” ‘ br At. Wt Balance
FRESH FEED | Qoo wEPERS ToRT 5 oe 57.57
oo | 33.5 e e 14,47
e | 63.2 - &, water 50 s1i50
e | 1.6 Z4a TOTAL 106.18
Nos | 1.2 Nae FRESH FEED 112.66
CH, 0.5 CH, WEIGHT BALANCE 94.25
M.¥. 111,778 Gl
H.O0 C;Hs WET GAS FACTOR 1.1288
E;E'S INDICATED LOSS—SCFH
BALANCE| TOTAL
WET GAS 3252 ) GAS FLOW RATES LIQUID PRODUCT RATES
Do | 8.29 | 1.2 VR | PRESSUR] TEMP. | S.C.EH| M W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&d uEh 5 BN
Heo |46.35 2.2 S OIL 56.7
0 22,21 | 25.1 3630 9.565 ]
gl'x_m 2.08 0.9 WET GAS Correctqd 1125 2.964
E}_hz 10.73 4.3 . Cbserved 998 2,630
GHy | 280 | 5.4 RECYCLE
GHy | 1.0 | 2.8 3584 9.444
My | 2,04 | 220 AR N
Gl | o.55 3.5 Stab. Ven 29 0.076  |WATER HoO 36.11 01.5| 4.15 |31.96
Sl | 1.8 | 26.1 NATURALGAS Ges_| 37.37 |1.4| 0.52
Sfe | 07 | 0.5 011 | 10.69 |5.5/ 0,60
Gl | o.ss 5.7 OXYGEN wsc 5.27
GH, '
SNt | 0.3 STEAM
Ro.424 |44,565| M-V r
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THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no._D-201-29-5
YIELD CALCULATIONS HOurRs 263
FRESH FEED | WET GAS RECYCLE|OMBINED pemypNt|  NET CHANGE YIELD BASIS H.+CO FED
% ;n/hr #/he % '# B'hnh, m/hr m/hr m/hr m/he #/hr WC gal nAl};:Er [gal/MCF| #/hr #/MCE‘ LQ}(/B:EJT{ gal/hr /MCF) Un‘sygu‘
Do | 33,2 | 3,02 89,41 0,278| ‘7,79 | 0.835| 4,027| 1,113!- 2,914 . £ |eph |#/ory 4 goh
M | e3.8 | sa35| 12.37 1.614] 3.25 | 4,859| 10,994 6.473|- 4,521 400 | 75 11,750 98.0 [1.715
o 1.7, 0,163 7.7 0.662| 29.13 | 1.936| 2,099| 2.508| 0.500| 21.96]6.204 490/550 | 16 |0.373 21.4 10,341
N 0.5 | 0.048| 1,34 0,032 0,90 | 0.,09¢| 0,142| 0.126 550+ 9 [0.210 114.6 [0.241
W 0.8 | 0.077| -1.24 0.365| 5.82 | 1,084| 1.161| 1,447| 0,286 4.59|1.207
G 0.092| 2.58 | 0264| 0.264| 0.356] 0.,092| 2.58|0.729 cx= | 42.3 1.90 70.8
Gl | 0.038! 1.4 | 0.109] 0,109| 0,147| 0,038 | 1.14/0.322 Poly lcaso 1.66 0.278
C+C. . 8.3102.348 0.24 0.032
S8 0.107| 4,50 0.267| 0.267| 0,374] 0.107| 4.50]1.271| 432 | 1,042 |0.294 6.25 RVP | 84.9
i) 0.019| 0.84 | 0.050| 0.050| 0.069| 0.019| 0.84[0.237| 424 | 0.198|0.056 | CaHg i 0.116 68.0
Sl 0.054| 3,03 | 0.008| 0.098: 0.152| 0.054| 3.03|0.856| 8% | 0.606[0.171 | C4Poly (810 0.358 | 1.5 lg7.1
Saifs 0.008| 0.45 | 0.014] 0.014 0.022| 0.008| 0.45/0.130 ] *® | 0,096 0.027 | CaHio J 4% |0.096 _68.0
Sabls 0.015| 1,05 | 0.039| 0.0m | 0.044] 0.015| 1.050.297| 545 | 0,195]0.054 | caFred Gaso. 3% |2.216 5.8
Pl i _| 838 capoly Tar | 5% 0,08
el 0.002! 0.17 | o0.008] 0.008] 0.010] 0.002| 0.17]0.048] 5% | 0,020 0.008 5.54
GG i _110.05]2.839 2.165]0.612
TOTAL 9.615 | 111.53 3,284 60,66 | 9,657 19.272| 14,861 galfhr. |zal/MCE BPD
H.+C0 | 9.327 5559 Gk 1.892 5.694 | 15.021| 7.586 |~ 7,435 . asolije 2.786 | 0.787] 4267
H./CO 1.92 282518 5.81 |- s5.82 | 2,73 | 5,82 | 1.55 f}ieseli 0.341 . 0.0963 se2
T +c§.‘&’é“é$,‘v¥,’§] TS,E‘?;? P T EFFLOENT | MO0 00 | 0.1055 | 14.60]4.150 6,206 2,333 /0,659 WexyBtms 0.341 . 0.0681 369
Previous Total SHIFT RATIO | TOAL 0L 24.746.959 4.498]1,271 |[Poly Tar 0.073 | 0.0206 112
Current Period <H2>?(532:l) mgclnﬂwﬂ 0.100% | 5.30]1.498 0.662/0.187 [Total 3.441 o.evzi 5270
New Total (H20)(CO) OO ot 50.04|8.487 5.160|1.458 [WSChem|  0.462 | 0.1870 1015
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9. | SELECTIVITY NET WATER 1.715% | 30.89{8,727 Total 4,103 1.1592 6285
Contraction co Ha H.+CO co H, CO+H, Cy+ .G+ GROSS WATER H
HYDROCARBON '
65.85 | 91.29 | 73.69 | 79,71 |72.36 | 41,02 | 49,50| 78,33 | om—t+ 38.35110.839 |
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 16.91 X 2/MCF.
cc/M3 = 141.3 X gal/MCF.
RATE CALCULATIONS . HouRs 263
GAS ANALYSES ) GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE M/HR C H o Mol 9, M/Hr C H o = hr At. Wt. Balance
FRESH FEED O oon wit'eks TR 5358 57.16
Do | s5.2 Pero o 14.69
Hee | 63.8 e . water WSO ag:gg
5 | 1.7 Dho TOTAL 105.67
Moo | 0.5 Mo FRESH FEED 111.55
'(zg:z 0.8 .5_%:: WEIGHT BALANCE 94.73
M.W. 111 ,6021 Gl
HO Gl WET GAS FACTOR|
9:.:%'; INDICATED LOSS—SCFH
BALANCE TOTAL A
WET GAS ‘s;::: GAS FLOW RATES - LIQUID PRODUCT RATES
Lo | 8.85 0.8 \'a:1 PRESSURf TEMP. | S.C.F.H| M W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT & #,5‘5:1_ 2 Gﬁ,_“gk
Y. |s0.2 | 2.2 N o 55.8
050 |20.05 | 24.4 3649 9:615
Moo | 0.97 | 0.9 . Correctdd 1216 3.205
S [n1.22 | sa Observed 1091 2.875
Gl | 273 | 5. RECYCLE
Gf | 13 | 2. 3635 9.578
G | 277 | 2341 — #lors Gon| Bt | et o0
Gle | 0.52 | 2.9 Stab. Ven 30 0.079 [WATER ;0 | 35.06 h1.o| 4.17 | 30.89
S0 | 1.02 | 26.0 NATURAL GAS __lcas | 39.69 |1.4] 0.56
S | 0.4 | 4.0 011 9.66 | 5.9 0.57
Gt | o0.40 2.6 OXYGEN wSC 5.30
Gl '
%%z | o.08 STEAM
L7.8349|44.4824 M- V-
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THE TEXAS COMPANY — MONTEBELLO LABORATORY _ RUN No._D=201-29-
YIELD CALCULATIONS ' wours 349
FRESH FEED WET GAS RECYCLE|COMBINED! pryrny| NET cHANGE YIELD BASIS H:.+CO FED
. p At Wt Balan E LYMER %
%o m/hr #/hr o m/hr :#_ﬂ_h m/hr m/hr m/hr m/hr | #/he [ H/MCF| #/gal] gal/hr |gal/MCF| #/hr | B/MCF | &/gal| gal/hr |gal/MCF|Unsats.
Lo | 3247 3,054 | 85,54 0.252| 7,06 | 0,777 3.8%1| 1,029]-2 4 gph l#/mrl € h
K. 64.0 | 5.977| 12,05 1.500| 3,02 | 4.629| 10.606| 6,129 |~ 4.477 400 |75 |1.490 98.0 (1,460
e 1.8 | 0,168| 7.39 0.654| 28.78 | 1.976| 2.144| 2.630]| 0.486 | 21.39 _6.506 400/550- 16 ___|0.318 91.4/0.291
Mo 1.1 | 0.103| 2.89 0.097| 2.72 | 0.298| 0.401| 0.395 550+ | 9  10.179 114.6| 0.204
e 0.4 | 0.037| 0.59 0.300| 4.81 | 0.923| 0.960| 1.223| 0.263| 4.22| 1.284 :
GE 0.085| 2.38 | 0.252| 0.252| 0.337| 0,085| 2.38| 0.724 c3~ | 43.0 1.79 69.1
C.H,
33.068 0.038| 1.14 0.114| 0.114, 0.152| 0,038| 1.14] 0.347 Poly (Gaso 1.57 0.262
G+C. 7.74| 2,35 Poly |Ter 0.22 0,029
S | 0.,099| 4.17 | 0.269| 0.269, 0.368| 0,099 | 4.17| 1,268 432 0,964 [0.293 6.25 83.8
Gl 0.019| 0.84 | 0.052| 0.052| 0.071| 0.019| 0.84] 0.254 424 0,198 (0,060 | CaHg | i L 0,072
C.H ‘ :
sdios 0,052 2.92 | 0.114| 0.114  0.166] 0,052 | 2.92| 0,888 5% 0,584 |0.178 | C4Poly 810 0,375 82.5
C.H, N : !
Sarte 0.011| 0.64 | 0.028| 0.028' 0.039] 0.011 | 0.64] 0.198 %88 0,152 0.040| Ggiyq. 48 0,182
C.H, : . ’ i ‘
73138 0.022| 1.54 | 0.056| 0.056 0.078| 0.022| 1.54¢] 0.468 55 |0.283 [0.086 | C4Fres Gaso | **® 2,066
C.H, ' :
72148 5.28 caPoly Ter | %% 0.042
C.H, - ; ‘,
adisd 0.004| 0.3¢ | 0.012| 0,012] 0.016] 0.004| 0.34] 0,103 %% 0,061 |0.019 ; 854 ;
CorCe 10.45] 3.178 2.222 0,676 .
; -
TOTAL 9.339 | 108.46 3.135| 60.36 | 9,502 | 18.841 _gal/ir. igel/MCF BPD
H.+CO 9.081 4273 crn 1.752 5.406 | 14.437  7.158|- 7.279 Gasoline 2.645  0.7717 4185
H./CO . 1.96 2917748 5,95 5,96 2.77 5.96 1.60 Diesel  0.291 0.0849 460
CUMULATIVE TOTALS ¢ WD 0L | 0.089% | 12,475,793 6,276 1.987!0.604 [WexyBtms 0.205  0.0598 . 324
Hz+COMCE_ Catalyst 8] Cot, gal | gal/MCF | gal/B EFFLUENT = e :
Previous Total SHIFT RATIO | TO 0L 22.92[6.972 4.209(1.280 [Poly Tdr 0.071  0.0207: 112
. " 9.27 WATER SOLUBLE :
Current Period ) eoe) CHEMICALS 0.097: | 5.14|1.563 0.643]0.196 [Total | 3.212  10.3372 5081
2) (CO2
0 TOTAL LiQuip
New Total (Hz20)(CO) PRODUCTS C, + 28.06|8.535 4.8521.476 WSChemi 0.543 _ 0.1876. 1017
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION — | SELECTIVITY | NET WATER 1.689% | 30,43|9.256 Total 3.855 1.1248! s098
Contraction co Hz Hz+CO co H, CO+H, Cy+ /G + GROSS WATER
HYDROCARBON
66.43| 91.75| 74,90 | 80.60 |73.14 | 42,21 |50.42 | 78,38 T0TAL—C, + 35.80010.899
Form ML-11 ' #Included in Reactor Effluent Total 9/M3 = 1691 ¥ = ‘MCF.
cc/M3 = 141.3 X gal/MCF.
RATE CALCULATIONS Hours 549
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
£'hr
HOUR AVERAGE | M/HR c H o Mol % | M/Hr c H o M d At. Wt. Balance
0. WET GAS ' 00 2.65
FRESH FEED %000 50.71 57.77
co
o | 327 Do o 12.47
i WSC 5.14
B | e1.0 2bie _ WATER 30.43
CO.
| 1.8 TOTAL 101.40
N,
Moo | 141 o FRESH FEED 108.46
i CH.
g?cl:;z 0.4 16,042 WEIGHT BALANCE| 93.49
M.¥. |11.6140 GE,
C.H,
‘ih?‘ pYki WET GAS FACTOR 1.13922
CaH,o INDICATED LOSS—SCFH
Saizs
BALANCE TOTAL :
WET GAS 5:2: GAS FLOW RATES LIQUID PRODUCT RATES
API° 2
%o 8.18| 0.9 A\t PRESSURE TEMP. | S.C.E.H| M. W. M/HR | HOUK GAGE | GAL. °F | FACTOR | GAL AT6J gigar 2 G‘f«f‘ﬁx
H, | oL
25 48.72| 2.2 56.2
o FRESH FEED 3544 9.339
<obo | 20.80] 23.7
N. . . Corrected 1168 3.077
280 3.14| 0.9 WET GAS
M. 9.71] 3.4 Observdd 1025 2,701
%8 | 2.8 5.3 RECYCLE
GH. 1.20| 2.6 3584 9.444 ;
. 4 | #/hr.
G | 2.e3] 21.2 #/ hr, Chem| Chem. |Net H20
G | o.s5] sa1 Stab. Ven! 22 0.058 |WATER ;0 | 34.50 h1.8| 4.07 | 30.43
Gt 1.20] 26.7 NATURAL GA Gas 35.31 |1.7| 0.60
C.H :
58425 0.30| 3.9 011 8.32 | 5,6 _0,47
H,
GHs | o.s9] 5.9 OXYGEN wse 5.14
C:H,, . ;
72.146
S8 | ouas] o.2 STEAM
D8.7732|45.633| M- V-




THE TEXAS COMPANY — MONTEBELLO LABORATORY AuN o, D=201-29=7
YIELD CALCULATIONS HOURS 456
FRESH FEED WET GAS RECYCLE|COMBINED| pomyenr!  NET CHANGE YIELD BASIS H.+CO FED
At. We. Balan r — YMER %
% m/hr $#/hr % ™/hr _g'/gh,_ m/hr m/hr m/hr m/hr #/hr [ ¥/MCF| &/gal| gal/hr |gal/MCF| %/hr | #/MCF B/gal| gal/hr |gal/MCF|Unsats.
Lo | 32.4 | 3.078| 86,13 0.228 | 6.59 | 0.677| 3.782| 0,905 |- 2.847|-79,74 4 | gon l#/or) & goh
. 62.9 | 5.970| 12.04 1.644 | 3,11 | 4.581) 10.551| 6.125 |- 4.426|- 8,93 400 | 75 |1.596 98.0 |1,564
e 1.8 | 0.7 | 7.53 0.654 | 28.78 | 1.902| 2.073| 2.556 | 0.483| 21,256,191 400/550 | 16 0,340 91.4 0.311
N 0.6 | 0.657| 1.60 0.035 | 0,98 | 0.101| 0.158| 0.136 | 0.022| 0.62 550¢| 9 _l0.192 114.6 |0.220
M. | 2.3 | o.218| 3.50 0.500 | 8.02 | 1.476| 1.694| 1,976 | 0.282| 4,52|1.517
Gl 0.085 | 2.38 | 0.243| 0.243| 0.328 | 0,085| 2.38/0,693 cx | 41.5 1.75 69,1
C.H
$3oca 0.038 | 1.14 | 0.1310| 0.110] 0.148 | 0.038| 1,140,332 Poly Geso 1,53 0.256
G+Ce .| 8,04[2.342 0.22 0,029
C,H
ot 0.100 | 4.21 | o0.261 0.261| 0.361 | 0,100| 4.21{1.226| 432 | 0.974]0,284 625 87.0
C.H
<3os 0.015 | 0.66 | 0.,038] 0.038| 0.053 | 0.015| 0.66/0.192| %24 | 0.156/0.045] C4Ha 0,094
C.H
séiod 0.054 | 3.03 | 0.118] 0.118! 0,172 | 0.054| 3.03/0.883| 5% | 0.606]0.177 | C4Pol; 810 0.375 84.4
C.H,
5828 0.010 | 0.58 | 0.023| 0.023 0.033 | 0.010| 0.58/0.169]| %% | 0,119(0.035| CaH10 48 | 0.119
C.H, :
sae 0.022 | 1.54 | 0.088| 0.058 0.080 | 0.022| 1,54|0.440| 5% | 0.283(0.082 | CaFree Gaso| **| 2.170
C.H,
72iad 5.28 capoly Tar | 3% | 0,042
CH, :
seisé 0,005 | 0.42 | 0.013| 0,013] 0,018 | 0.005| o0.42|0.322] 55 | 0.0760.022 5.54
GG 10.44(3.041 2.21410.645
TOTAL 9.491 [110.80 3.290 9.602| 19.093|14,801
H.+CO 9.045 3433 SCFH, 1.772 5.258| 14.303| 7.030 |- 7.273 gal/nr. ~ |gal/MCF BPD
T
H./CO 1,94 29133 6.77 2.81 1.55 bssoli:;e 2,767 | 0.806] 4370
CUMULATIVE TOTALS o RECOVERED OIL . . . . . 620 |Diesel o3 . 6
oo M LA TV e 1AL T EFFLUENT 0,096 | 13.43]3.912|6.31| 2.128/0.620 [Diese 0.311 | 0.0906 491
Previous Total SHIFT RATIQ | TOAL ol 23.87|6.954 4.342|1.265 |WaxyBtms 0.220 0.064] 348
B WATER SOLUBLE N
Current Period %l CHEMICALS 0.099%| 5.24[1.527 0.655/0.191 |[Poly Tar 0.971 | 0.0207 112
(H2) (CO2
New Total (H20) (CO) Tooidts € 29.11|8.481 4.997|1.456 |Total |  3.369 | 0.981% 5321
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -7 | SELECTIVITY | MET WATER 1.714#| 30.89|9,000 WSChem|  0.655 | 0.1908 1034
Coniraction| ~ CO H. H,+CO co H. CO+H, | Co+/C+ | GROSS WATRR Total 4.024 1.172% 6356
HYDROCARBON
65934 92.58 74,14 | 80,41175,88 | 41.95 | 78,35 ToTL—C, + 37.15010.823
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 16.91 X 3 /MCF.
cc/M3 = 141.3 X gal/MCF
RATE CALCULATIONS HouRs 456
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
B B/
HOUR AVERAGE | M/HR c H o Mol % | M/Hr [ H o o At. Wt. Balance
v vent 2.47
FRESH FEED O a0o WETGAS 51.30 58.75
Do | 32.4 Foro o ST 12 -3%
Heo | 6209 D WATER 30.89
CO.
[ poc TOTAL 103.33
Nl ou 2o FRESH FEED 110.78
cH, .3 CH, WEIGHT BALANCE| 93.27
M.W. [11.672 [%3:%8
2_,3‘ 9:}_1;‘ WET GAS FACTOR| 1.14522
CaH,o INDICATED LOSS—SCFH
St
BALANCE TOTAL
Stab.
WET GAS Vent GAS FLOW RATES LIQUID PRODUCT RATES
API° £ HR
ZCI(.)DIU 7.05 V'H PRESSURE TEMP. S.C.F.H. M. W, M/HR HOUR GAGE GAL. °F FACTOR | GAL. AT 6&q #/GAL. 8 G‘;&LV'HR
H. olL
B 47.71| 2.3 55.2
FR] ED
0O ESH EE 3602 9.401
“%e | 19.81] 24.0
g':m 1.05] 1.0 . Correctgd 1228 3.235
M. | 15.37] 5.6 Observe 1072 2.825
Gy | 2.53] 4.8 RECYCLE
Gle | 1.5 2.7 3644 9.602
CsH, Z | #/br.
aZo7e 2.72| 21.7 IO #/hr. Chem| Chem. |Net H20
Gl | o0.0| 3.0 Stab.Vent 21 0.055 |WATER o 34,85 01,3 3.94 | 30.89
1.23] 25.4 NATURALGA! Gas 38.89 12,0/ 0,78
0.24] 3.8 ‘ 011 8,94 |5,8] 9,52
0.60| 5,2 OXYGEN WS¢ 5.24
C.H,, o
Soie
C.H,. .
adisd 0,14 0.5 STEAM
hs.1503|44.926| MV
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THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No._D=201-20-8
YIELD CALCULATIONS wours 481
FRESH FEED WET GAS RECYCLE| COMBINED| prpiueNT| NET CHANGE YIELD BASIS H.+C0 FEY';M
AL W B POLYMET 74
% .m/hr #/he % ‘m/hr t_g_Bahn/e:__r m/hr m/hr m/hr m/he | #/he [ B/MCF] %/gal| gal/hr |gal/MCF| #/hr | #/MCF | #/gal| gal/hr |gal/MCF|Unsats.
Qoo | 33,3 | s.178| 88,06 0,280 7,84 0,790 3.966| 1,070|- 2.896 |- 81,14 4 goh #/nry € h
E 63,2 | 6,020 12.15 1. 3,34 4.680| 10,709 6.336|= 4,373 8.81 400 | 75 1.523 98,0 |1.492
7 1.7 | 0062 7.3 0.683 | 30,08| 1.899| 2,061| 2.582| 0,621 22.93(6.,564 400/550 | 16 10,325 91.4 |0.297
N,
2o 0.9 | 0,086 2.41 0,079 2,21! 0.224| 0,310] 0.303!| 0.007| 0,20 550¢ | © 0,183 114,6 |0.210
g, 0.9 | 0.,086| 1,38 0.358| 5,74| 1.008, 1,094| 1,366| 0,272 | 4.36/1,248
i 0,088| 2.,47| 0.240| 0.240| 0.,328| 0,088 2,470,707 ¢z~ | 40.1 1.64 70.4
C.H,
38068 0,037| 1.11| 0,103 0.140| 0,037| 1.1110,318 Poly Qaso 1.44 0,240
G+C. C | 7.942,273 Poly Tar 0.20 0.027
G, 0,007 4.,08| 0.248 0.248| 0.345| 0.097| 4.08|1,168| 432 | 0.944/0.270 6.2 80.2
Gl 0.024| 1.068] 0.065| 0.065| 0.089| 0.024| 1.06|0.303| 424 | 0.250|0.072 | C4Hg 0.090
H
Gl 0.053| 2.97| 0.117| 0.117| 0.170| 0.053| 2,97|0.850| 5% | 0,594 [0.170 | C4Pol 610 |o,369 84.1
C.H,
si.a8 . 0.010! 0.58| 0.023| 0.023 0,033] 0,010| 0.58l0.166| *8 | 0,119(0.034 | Catin 48 15,119
C.H,o
76130 0,025 1.75| 0,063| 0,063 0.088]| 0, 1.7500.501 | 545 | 0,321(0.092 | C4Fred Gaso 545 2,120
Gh: .| 828 C4Pol; 525 |0.041
C.H,. .
sdisd 0,005 0.42| 0,013| 0.013, 0.018 005 | 0.42]0,120 | 55¢ | 0.076 0,022 5.5¢
C-Ce 10.86(3.109 2.304 |0.660
TOTAL 9.539 | 112,03 3,395 | 63,63 9,475| 19,012 14,737 ga;4‘hr_. gal/MCE BPD
#.+co 9.205 [3493 SCFH. 1.936 5.470| 14,675 _ 7.406 |- 7.269 : [gasome 2,707 10,7749 4201
H./CO 1.90 286262 5,91 2,70 1.51 Diesel| 0.297 0.0850 461
CUMULATIVE TOTALS " RECOVERED OIL . 12, .58 ) 0.810 |0.0601| 326
T R N T T EFFLUENT 0.092% |- 12,873,684 |6,34 | 2,030 0,581 [WaxyBtms 0.3
Previous Total SHIFT RATIO | O™ 0L 23,73(6.793 4.334|1.241 |[Poly Ter 0.068 |0.0195| 106
WATER SOLUBLE
Current Period . )‘(’C‘(} ) CHEMICALS 0.100%#| 5.30|1.,517 (8.0 | 0.6620.189 [Total 3.382  0.9395| 5094
e = TOTAL LIQUID
New Total (H0)(CO) OIS (o 29.03|8.310 4,996 |1.430 [WSChem|  0.663 |0.1898| 1029
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —0, | SELECTIVITY | NET WATRR 1.677% | 30.21|8.648 Total 3.945 |1.1293| 6123
Contraction co Ha H,+CO co H, CO+H, C; +/C + GROSS WATER
HYDROCARBON
64.41 | 91,18 78,97 | 73.02| 40,83 | 49.53| 78 TOL—C, + 26.97(10.583
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 16.91 X #/MCF.
. cc/M3 = 141.3 X gal/MCF
RATE CALCULATIONS Hours 481
GAS ANALYSES : GENERATOR BALANCE WEIGHT BALANCE
#/hr
HOUR | AVERAGE | M/HR c H o Mol % | M/Hs [ H o v ver—|—Hesgured At. Wt Balance
FRESH FEED i Qoo wET GRS 55232 61.54
co
Do | 33.3 oo ol 12.87
H WSC 5.30
B | M WATER 30.21
Co.
0 | 0 PO ToTAL 104.46
N
2‘;.,,6 0.9 s FRESH FEED 112.05
CH.
CH. 0.9 CH.. WEIGHT BALANCE 05.23
M. W. Gl
H.0 C.He WET GAS FACTOR|
18.016 44.094 1.14068
CaH,o INDICATED LOSS—SCFH
%8.120 - N
BALANCE] | TOTAL
Stab.
WET GAS Vent GAS FLOW RATES LIQUID PRODUCT RATES
= =
Lo | 8.34 1.0 \a:l PRESSURE TEMP. | S C.E.H| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT6q #;‘G”}\L_ " R
H
26 149,40 | 2.8 FRESH FEED om
%0 |20.05 | 25.4 3620 9.539
N, Corrected 1271 3.348
Wors | 2437 | 0.3 N
. |10.64 | 4.2 Observed 1114 2,935
C.H. :
slas: | 2.53 | 5.8 RECYCLE
Gl | 1.00 | 2.5 3585 9.473
C.H, 4 #/mr .
<zovs | 2,62 | 20.0 BB #/hr, hem| Chem. |Net H20
&%, | o.e9 | 2u7 Steb.Vent 18 0.047 |WATEX 1o 34,13 D1.5| 3.92 | 30.21
C.H, -
56.104 1.23 24.6 NATURAL GA! Gas 45.49 |1.9 0.86
C.H,
Gife | 0.24 | 3.6 o011 8.74 |5.9] 0.52
CeHio
7836 | 0,66 | 6.2 OXYGEN WSG 5430
C.H,
2tz
C.H.
sass | 0,14 | 0.9 StEAM
18.38118 45.257 M-V
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THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No._D=201-29-9
YIELD CALCULATIONS HWours 662
FRESH FEED WET GAS Recyci| COMPINED| prpiueNT| NET CHANGE YIELD BASIS H:+CO FED
P At Wt Balance I g_g__;ﬂ_sﬁﬁ;um POLYMER %
% m/hr #/hr o m/he | B/he | M/hr m/hr m/hr m/hr | #/he [ B/MCF| &/gal| gal/hr |gal/MCF| %/hr | #/MCF | #/gel| gal/hr |gal/MCF|Unsats.
Qoo | 34.0 | 3.229| 90.16 . 0.317| 8.88 | 0,883 3.536| 1.200|- 2,902 4 gph f/nrd % gph
. 63.6 | 6,022 | 12,14 1.759| 3.55 | 4.897| 10.921| 6.656 |- 4.263 400 | 75 |1.438 98.0 |1.409
90 1.5 | 0.142 | 6.25 0.704 | 30.98 | 1,923| 2,065 2.627| 0.562| 24.73| 7.053 400/550 | 16 |0.307 91.4 0,281
Neoe 0.3 | 0.,028| 0,78 0.032| 0,90 | 0.089| 0.117| 0.321 550+ | 9 0.173 114.6 |0.198
o -
SR 0.6 | 0.057| - 0.91 0.318| 5.10 | 0.882| 0.939| 1.200| 0.261 | 4.19| 1.195
Gl 0.087| 2.44 | 0.234| 0.234¢ | 0.321| 0,087 2.44| 0.696 c3~ | 39.2 1.49 69.0
C.H
33.068 0,039 | 1.17 0.106| 0,106, 0.145| 0.039 | 1.17| 0.334 Poly aso 1,30 0.217
C+Ce 7.80| 2.224 Poly [Tsr 0.19 0.025
C.H,
St 0.090 | 3.79 0.222| 0.222 0,312 0.090 | 3.79| 1.081 432 | 0.877 0.250 6.2 86.5
C.H
<eoss 0.014| 0.62 | 0.035| 0,035 0,049| 0.014| 0.62| 0.177 424 | 0.143|0.041 | C4Hg 0,068
C.H
sé.0% 0.045| 2.52 | 0.089! 0.089 0.134| 0.045| 2.52| 0.719'500 | 0.504 0.144 | C4Poly | 810 9,319 80.4
C.H, ! i !
55123 0.011| 0.64 | 0.025, 04025 0,036| 0,011 0.64| 0,182 486 | 0.132(0.038 | C4Hig ! | 488 | 0.132
C.H, . !
78138 0.024| 1.68 | 0.058! 0.058 0.082| 0.024| 1.68| 0.479 54 | 0.309[0.088 | C4Free Gesq 545 2.102
[
72144 5.28 C4Poly Tar 525 | 0,036
C.H,. - 5.54 5.54 )
adisd 0.011] 0.93 | 0.031, 0,031, 0.,042| 0.011, 0.93]| 0.265 55 | 0.167/0.048 -
CaCe 10.18| 2.903 2.132 0,608
TOTAL 9.468 | 110.24 3.451| 63.20 | 9.473| 18.941 gal/hr . |gal MCF. BPD
H.+CO 9.241 | 3507 SCEH 2.076 5.780 | 14.457, 7.856| 7.165 Gesolime  2.621 0.7474| 4052
T 1
H./CO 1.87 285147 5.55 5.55 | 3,09 | 5.55 | 1.47 Diesel 0.281 0.0801| 434
T
CUMULATIVE TOTALS . _RECOVERED OIL . . . ) i 0.
HoTCOMCE  Coniyse 8 Cot . gal | A/MCE E EFFLUENT 0.087% | 12.15!3.464 |6.337 1,917 |0.547 [NaxyBtms 0.198 ‘0 0565 306
Previous . Total SHIFT RATIO | TOTAL 0L 22,336,367 4,049 |1.155 |[Poly Tar 04061 [0.0174| 94
) 8.91 WATER SOLUBLE ]
Current Period ooy CHEMICALS 0.102%| 5.42[1.546 0.677 0,193 |Total 34161 [0.2013! 4886
2)(CO.
“NICO) TOTAL LiQuip
New Total (H=0) (CO) PRODUCTS C, ¢ 27.75|7.913 4.726/1.348 |WSChem 04677 |0.1930, 1046
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION —9; | SELECTIVITY | NET WATER 1.636% | 29.47[8.403 Tbtsl 3./838 [1.0944| 5933
Contraction co H; H,+CO co Hz CO+H, Ca+ /G + GROSS WATER
HYDROCARBON
63.55 | 90.15 | 70.79 77.53 | 82.07 | 39.04 | 49.56 78.06 TorAL—C, + 35.55110.137%
Form ML-11 #Included in Reactor Effluent Totel 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
RATE CALCULATIONS HOuRS 208
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
p #'hr
HOUR AVERAGE M/HR C H o Mol % M/Hr C H o Measured At. Wt. Balance
0 WET GAS ' o0 2.38
FRESH FEED %000 56,79 60.84
co
Do | 34,0 ze00 o 12.19
H WSC a2
Heo | 63,6 25 WATER 29.47 "
CO. )
Sho | 1.5 | e TOTAL 106.21
N
Ne . 0.3 28,018 FRESH FEED 110.26
CH,
S}g:z 0.6 ez . WEIGHT BALANCE| 96.33
M.¥. 11,6460 Ssite
C.H,
e <l WET GAS FACIOR| 4y 67131
C.H,o INDICATED LOSS—SCFH
28
BALANCE| TOTAL
WET GAS GAS FLOW RATES : LIQUID PRODUCT RATES
API° £ HR
€0 9.32 1.3 \'s:1 PRESSURY TEMP. | S.C.E.H| M. W. M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL.AT& wGar 8 GAL HR
H
she 51,69 | 2.8 FRESH FEED orL. 54.4
€0:, |20.30 | 26.1 3593 9.468
N. Corrected 1290 3.398
Yoo | 0.94 | 0.7 S ' »
CH., | 9.31 | 3.9 Observed 1204 5.172
GH, | 247 | 5.1 RECYCLE
G 1.12 2.7 . 3575 9,420
C.H, % | #/br.
az078 2.34 20.1 XD #4ihr Chem| Chem Net H20
C.H, WATE
adoss | 0.37 2.8 Stab.Vent 20 0.053 X 120 33,60 12.3] 4,13 29.47
C.H,
Seiox | 0.94 | 24.9 NATURALGA Gas 37,23 12,0 0,74
Gls | o.26 | 3.9 011 8.07 | 6.8 0,55
GHe | o.61 | 5.3 OXYGEN wsc 5.42
CsH,, ’
{720
Gy | 0.33 | 0.4 srEAM
17.9049 44,9538 M. W .
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THE TEXAS COMPANY — MONTEBELLO LABORATORY on No._D-201-29-10
YIELD CALCULATIONS Houmrs 695
FRESH FEED WET GAS RECYcLe| OMBINED prmyeny|  NET CHANGE YIELD BASIS H:+Cu FED
At. W I : LYMER %
% m/hr #/hr % “‘T/}T% m/br | mihr m/be | m/he | #/he | B/MCF] gal/hr Jgal/MGF| #/hr | E/MCF | £/gal| gal/br |gal/MCF|Unsats.
Lo 3.098 0.229 0.718 | 3.816 | 0.947 |- 2.869 4 gph |#/ory 4 gph
H, )
The 6111 1..48 4.552 [10.663 | 6.003 |- 4.660 400 | 75 |1.412 98.0 |1.384
o -
e 0,162 0.659 2,025 | 2.187 | 2,68¢ | 0.497| 21.87|6.258 400/650| 16 |0.301 91.4 |0.275
N,
o 0.095 0.096 0.298 | 0,393 | 0.394 5504| 9  0.169 114.6 [0.194
H. .
on., 0.038 0.330 1.020 | 1.067 | 1.359 | 0.292| 4.68[1.339 ;
C,H, . ‘
o5k 0.096 0.294 | 0.294 | 0,390 | 0.096| 2.69]/0.770 ca~ | 44.0 1.80 69.1
C.H,
Sods 0,043 0,129 | 0,120 | 0,172 | 0,043 1,29]0,369 Poly daso 1.58 0.263
G+Ce ) 5 8,662,478 Poly Jer 0,22 0.029
C.H, :
Zots 0,097 0,297 | 0,297 | 0,394 | 0,097| 4,08[1,167| 432! 0,945/0,270 625 37.4
C.H, .
<doss 0.014 0.039 | 0.039 | 0,053 | 0.014 0.62/0.177| 424 | 0.146/0.042 | C4Hg 0.062 |68.0
C.H
S04 0.051 0.121 | 0.121 | 0.172 | 0.051| 2.86/0.818] 300 | 0.572/0.164 | C4Pol; 6.10 15,373 [ 1.5 | 81.0
C.H, - i
28125 0.012 0,031 | 0,031 | 0.043 | 0.012| 0.70|/0.200] 486 | 0,144]0.041| C4Hig 486 10,144 !68.0
H, ;
falle 0.025 0.070 | 0.070 | 0.095 | 0.025| 1.75/0.501| 545 | 0.322|0.092 | C4Fres Gaso 545 2.075 | 5.8
Gl 5.25 C4Poly Tar | 5% 0.042
C.H, - :
adusd 0.007 0.022 | 0.022 | 0.029 | 0.007| 0.59/0.169| 5% | 0.106|0.030 554
Cs-Ca 10.60/3.033 2.235/0.640
TOTAL 9.504 3.109 9.597 |12.613 gelfhr, gal/MCF| BPD
H.+CO 9.200 | *frn 1.680 5.270 |14.479 | 6.950 |- 7.529 . Gasolthe 2.654 |0.8058] 4364
H./CO 1.97 286138 6.34 6.3¢4 | 2.79 | 6.34 1.62 . Diesel|  0.275 0.0786] 426
I
CUMULATIVE TOTALS ¢ RECOVERED 01 . 2. .465|6.430 1.883|0.539 |WaxyStms 0.194  0.0555| 301
H1COMCE Catalyst ] Ca+. gal | gal/MCF | gal/Z EFFLUENT 9.086%12.11 |3 axyStis 0.1
Previous Total SHIFT RATIO | 1O 0L 22.71 |6.498 4.,118/1.178|Poly Tér 0.071 10.0203 110
. WATER SOLUBLE
Current Period w3, cHEMICALS 0.100%| 5.30 [1.517 0.662|0.190 |Total 3.194 |0.9602] 5201
New Total (H20)(C0) o e 28.01 |8.015 4,780 1.368 |WSChem|  0.663 0.1897 1028
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9, | SELECTIVITY | NET WATRR 1.731%/31.19 |8.925 Total 3.857 [1.1499| 6229
Contraction co Ha H.+CO co H, CO+H, Cy+/C + GROSS WATER
HYDROCARBON
67.29 | 92.61 | 76.26 | 81.76 76.38 TOIM—L, + 36.67110.493
Form ML-11 #Included in Reactor Effluent Total . 9/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF
RATE CALCULATIONS Mours_____ 695
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
. . &/hr
HOUR AVERAGE M/HR C H o Mol 9, M/Hr C H o . ’ At. Wt. Balance
0 ’ WET GAs ' o) 2.36
FRESH FEED 3Z.a00 . 55,81 58.53
co
oo | 52.6 e o 12.11
H WSC 5.30
oo | 64.3 285 WATER 31.19
CO,
o | 1.4 e TOTAL 106.77
N.
Nos | 1.0 zsoi i 109.49
. CH,
i 0.4 1a.042 WEIGHT BALANCE| 97.52
M. V.. |31 ,52008 Gl
H,0 C.Ha WET GAS FACTOR|
fome <Z05a 1.04873
C«H,o INDICATED LOSS—S CFH
S
BALANCE| TOTAL
Stab. 5 "
WET GAS Vent ] GAS FLOW RATES - LIQUID PRODUCT RATES
- APl z
Puo 7.48 1.0 VH PRESSURH TEMP. | S.C.FE.H| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL.ATe&q #/S\L 3 A :lﬁk
H. | oL '
Poe |47.43 | 2.9 . 51.7
Dro |21.10 | 27.2 3607 9.504
EJ.,VW 3.11 1.0 WET Gas Corrected 1160 3.056
CH.. |10.72 | 3.9 Observe 1106 2.914
G | 3.06 | s.2 RECYCLE
G, 1.34 3.2 3622 9.544
C.H, % | #/or.
Zore 2.31 | 20.1 ) #/br. Chem| Chem, |Net H20
C.H
Gl | 041 | 3.0 Stab.Vent 20 0.053 |WATER .0 | 35.20 D1.4| 4.01 | 31.19
C.H, :
shet | 1.26 | 23.3 NATURAL GA! gas | 33.70 |2.7| 0.91
C.Hio :
sa25 | 0.32 | 3.5 011 5.66 | 6.7| 0.38
[oA: '
75135 | 0.73 | 5.2 OXYGEN wse 5.30
C.H,, . :
Satls
C.H,,
ot | 0.23 | 0.5 STEAM
19.15133 44.59¢4M ¥ <
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Exp. TDC-802-37-p  B1

ADJUSTMENT OF PILOT PLANT DATA
TO BROWNSVILLE CASE VI DESIGN BASIS

1, Introduction

In order to transpose pilot plant yield data to the
Brownsville Case VI basis it is necessary to adjust the pilot plant
yields for the recovery and polymerization of light ends and fbr
the liguid treating operation. In the past, Montebello data hsave
been reported on a polymer basis on the assumption that 90 per cent
of the propylene and 95 per cent of the butylene would be recovered
and polymerized and that there would be no liquid volume loss on
treating.

2. Recovery and Treating System

A simplified flow diagram of the Brownsville Case VI
recovery and treating system is shown in Figure 8, opposite. This
shows thst light ends can be lost either from the main absorber
or from the de-ethanizer,

Since the absorber was sized for a velocity of 0.505
ft./sec. and the allowable velocity was 1.27 ft./sec. under design
conditions, vapor handling capacity will not limit the absorber
unleés the feed rate is increased beyond 1.27/0.505 or 251 per cent
of design. Since the design feed rate is 230l MCF/hr. for a
reactor fresh feed rate of 10066 MCF/hr. This limit to absorber
vapor loaed will correspond to (236l)(2.51) = 593l MCF/hr. or a
contraction of L1 per cent. This value is so low that it does
notlseem likely that the vapor handling capacity will sver be a
limitation.

Absorber recovery will decline, however, as vapor load
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Exp. TDC-802-37-P 83

is increased if the design lean oil circulation is maintained.
The design basis shows the following material balsnces for the

gosorber and de-ethanizer:
TABLE VIII-A
BROWNSVILLE CASE VI
MATERIAL BALANCE AROUND RECOVERY SYSTEM - DE-ETHANIZER
Mein Absorber- Lean 011

Circulation-2100 m/hr. % % %
Compo- Feed Absorbed To Recov~ Feed Recov- To Recov-
nent Fusl ered ered Fuel ered
N2 780.9 11.9 769.0 1.5 1.5
co 157.6 3.1 15i1.5 16.6 16,6
Hp 2223 .7 21.1 2202.6 _ 26,0 26.0
COo2 1580.2 326.0 1250.2 388.7 lLe7 384.0
CcHY 722.1 hs.5 676.6 2h9.7 2L9.7
CoHl  216.5 LL.9 171.6 62.9 62.9
CoH§ 188.3 55.7 132.6 88.3 8.8 79.5
C3Hé 139.8 100.8 39.0 72,1 1L46.6 120.1 26.5 81.9
C3H8 12.2 9.5 2.7 27.3 23.7 3.6
CLH8 79.2 79.2 100.0 142.1 1h42.1 100.0
CLH10 6.7 6.7 38.9  38.9
C5H10 89.3 89.3 116.3 116.3
C6H12  27.k4 27.4 29.7  29.7
C7 9.2 9.2 10.1 10,1
c8 3.4 3.4 3.9 3.9
oo 0.9 0.9 1.1 1.1
Ci10 0.y 0.k 0.5 0.5
C11 0.1 0.1 0.1 0.1
2§§El§ 6 835 51102.8 6 500.0 84
m/hr. 6237. .1 02. 1363, 00.0 853,
#/hr. 1&%832 3%22 106815 5%6%63 2939l 27333
MCF /hr. 236l 31 2018 .

72.1 x 81.9 = 59.0% Overall C3 Recovery.

The rate at which C3 recovery declines with vapor load
has been calculated for this system on the assumption that oil
rate will be constant and that de-ethanizer recovery will not im-
prove as absorber recovery declines. The results have been plotted
in the opposite Figure § in terms of contraction - the decrease in
volume of wet gas relative to synthesis reactor feed expressed as

a percentage of reactor feed volume,
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TABLE IX
BROWNSVILLE CASE VI
MATERIAL BALANCE AROUND LIQUID TREATER

Moles Per Hour

Gdllons Per Hour

Vapor to

Compo- | Total Stabi- | Diesel Waxy Coke| Total | Vapor to |Stabi- Diesel Waxy
nent Feed | De~ethani- 1lizer 0il Bottoms Feed | De-ethani-| lizer 01i1 Bot'toms -
zer Bot toms ' : zer Bottoms ,
N2 .
co 12.8
H2
COp 2.1
CH), 9.0
C2H, 9.7
C2H 1.4
C3H6 28.9 281
C3H8 | 2.6 27
CLHS8 Lol | Uh.7 L6 497
ClH10 0.9 9.y 11 11);
CoH10 | 175.6 L.y 155.5 2345 59 2080
CBH12 19.7 0.1 17.7 313 13 280
ChH312 96.1 0.8 86.7 1525 lﬁ 1370
C7H1 Zu.z 10,2 6Z.u 1318 1200
C8H1 2.0 0.1 4 1219 2 1100
CoH18 | L3.2 ﬁ 912 830
20 47.6 ﬁ 1080 985
Cl11H22 | L48.1 8.52 1163 835 205
C13H26 | 1k4.3 11.79 371 305
C15H30 | 1h.1 11.70 21 349
C17H3L | 9.3 7.74 31k 262
caoﬂﬁo 15.7 13.32 L8 630 536 180
Totals
m/hr. | 62.9 | 126.2 501.l | 53.07 L8
 #/hr, -71%86 5708 51702 | 11704 1300 1072
gal/hr,| 11668 | - 864 8680 | 1657 180 11668 | ¢3+1010 8680 1657 180
Cl» 702
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3. Treating System

Material balances around the Brownsville treating system
are civen in the opposite Table IX, This balance shows liquid

feed and product rates as follows:

Treating Yields-gal. /hr. Treating
Feod Products  Yield, Vol. %
C3H6 281
cl to LOO E.P. 9699 9382 96.7
Diesel 0il 1812 1657 91.)
Waxy Bottoms 157 180 11l
11668 11500 98.6

With a C3 recovery of 60 per cent, the propylene produced in the

treater will yield 122 gal./hr. of polymer and the final yields

are .
Feed Products Yield, Vol. %
LOO E.P. Gasoline 9699 950!, 98.0
Diesel 0il 1812 1657 91.%
Waxy Bottoms 157 180 11h.
11668 11341 97.2

L. Polymerization System

Since the Brownsville polymerization unit was consider-
ably over-designed, the following Table X was prepared showing
adjustments of the Case VI base to the actual gquantity of feed
available and for the natural gasoline recovered in the natural
pasoline absorber. The total gasoline yield has also been adjusted
to an arbitrary 10#R.V.P. using vapor pressures for the individual
fractions as shown,

In this calculation no credit has been taken for improved
performance at reduced feed rate, the design conversion of propy-
lene (98.5%) being retained in the final figures. The original
distribution of polymerized olefin (873% to gasoline - 12%% to

tar) has also bcen retained.



N2
co
H2
Co2
C1
Co-
ce
C3-

C

.
icl+
nCl+

Poly Gasoline
Poly Tar

Total m/hr.

Total #/hr.
Total gal Ar.

C1l
Total

TABLE X

CORRECTION OF BROWNSVILLE CASE VI
FOR CASTNGHEAD AND POLY OVERDESIGN TO 10# R.V.P. PRODUCT

Poly Plant Design Basis

C3 Poly 12iWt.%

Liquid Actual Cessing- Net Dry Gaso-
Feed Dry Gas Products Feed head Feed Gas line
5.5 5.5 L.7 b.7 L.7
5.5 . 8.8 8.8 8.8
286.2 ﬁ.ﬁ 120.1 120.1 3.6
80.7 B80.7 A 23.7 13.6 10.1 10.1
178.4 17.3  142.1 142.1
17.2 17.2 10.4, 10.4
L8.1 L48.1 28.5 11.1 17.4
156.6 36.6
10.2
B2I.6 9656.1 2L9. 8.3 303.2 27.°2 6.6
29756  Lal); 2&215 % 722 14926 1066 3281
375 716
R.V.P Finished (RVP) (gph)
Stab. Gaso-
line,gph
68.0 560 38,080
68.0 210 1);,280
19.6 2,080 Lo, 768
5.0 1,370 6,850
2.0 1,200 2,400
1.5 716 1,074
1.5 752 1,128
1.0 1,100 1,100
0.5 830 Las
0.2 985 197
o.l 8

07038

of Tot.

C3 Poly
Tar

2.4

2.
&2

81

Cy+ to Cl- to 123Wt.% Cl- Poly

Gaso- Gaso- of Tot. Tar
line _line C)- Poly
Gasoline
50.h -
17.4
38.4
2.5
17.L  50.4 8. 3.3
1003 3833 ﬁu9u 6,2
210 560 752 8s

d-L€-209~-0al °*dxd

98
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c7
Poly Gasoline
Cs
Cgo
Cio0
C11
C13
Ci1s
C17
C20
02

TABLE XI
OVER-ALL PLANT BALANCE
BROWNSVILLE CASE VI EX-CASINGHEAD

H20 From

H20
WSC-C2HE01.5 = 53 MW

Total moles/hr.
Total Lbs./hr.
Total gals./hr.
Totel MCF/hr.

Natural Oxygen Fresh Feed H20 From Finished Diesel  Tar Fuel Gas From From Total
Gas Wash to Primary Gasoline 011 From Main De-ethan- Poly Fuel Gas
Towers Reactors Separator Absorber izer - Stabilizer
488,0 295.5 783.5 769.0 14.5 783 .5
8800.0 154.5 16.6 171.1
16233.9 2202.6 26.0 2228.6
344.6 1254.2 384.0 4.7 1642.9
8746 .0 283.7 676.6 65.7 742 .3
171.6 62.9 234.5
245.5 132.6 58.5 8.8 199.9
39.0 26.5 3.6 69,1
51.0 2.7 3.6 10.1 16.4
50.4
18.4 17.4
155.6
86.7
67 .4
75.0
56.4
39.5
43.5
34.6 8.52
11,79
11. '72
7.7
13.32 {3s
5609 .6
1615.6 114.8 5796 .8
167.6
9691.2 5905.1 1615.6 26560.5 53.07 9.38 5402.8 658.3 27,2 6088.3
163866 187751 29076 322571 113224 62704 11704 2554 106815 23658 1066 131539
10638 1657 346
3635 2238 10066 2047 250 10 2307
Coke
Chemicals 8882 #/hr. 1072 !
Net Water 104342 #/hr, gals/hr. Bbls/Da gal./MCF
Barrels Per Day 6079 947 198 Gasoline 10638 6079 1.121
Diesel 1657 947 0.175
Tar 346 198 0.019
WsC 1105 631 0.017
13746 7855 1.449
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5. Over-iAll Plant Yields

Final plant yields for Brownsville Case VI are summarizsd
in the opposite Table XI. These yields are on a2 casinghcad-free
basis, the finished gasoline being shown at 10#R.V.P.

The following material balance 1s shown:
Yields Basis

H2 + CO Fed
Generator Feed _#/Hr. . Gal/Hr., Bbl/Day # MCF cal /NCF
Dry Natural Gas 163 866
Oxygen 7:781
Total Feed 351,647

Plant Products
Water from Wash Tower 29,076
Water from Separator 10&,3&2

Fael Gas oo 131,539
Coke 12072
Total By-Products 266,029
J00-EP, 10#RVP Gasoline 62,70l 10,638 6,079 6,600 1.120
Diesel 11 70} 1,657 9lL7 1.232 0,175
Waxy Bottoms 1,300 180 103 0.137 0.019
Poly Tar 1,253 166 95 0.131  0.017
Total Hydrocarbon ILiquid 76,9561 12,61 7,224 8.100 1.332
Primary W.S. Chemicals 8,882 1 104 631 0.935 0,117

Total Liquid Products 8;,843 13,745 7,855 9.035 1.9
Total-All Products 351,872

It should be noted that the yield of chemicals shown in
this balance includes only the primary water soluble chemicals in
the original Brownsville design basis. The extraction of chemicals
in the o0il scrubber and gas scrubber at Brownsville will actually
reduce the yield of gasoline and increase the yield of chemicals
relative to the values shown in this tabulation,

6. Adjustment of Pilot Plant Data

On the basis of the above review of the Brownsville
design it is concluded that pilot plant yield data should be

adjusted as follows:
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2. Propvlene Recovery and Polvmerization

Using Figure 9, pcge 82, determine the rescoveroble
propylene. Convert this to polymer assuming conversicn of
recovered propvlene to liquid produsts, 873 weight per cent
gasoline and 124 weight per cent tar,

b, Treating ¥Yields

From the Hempel distillation on the recovered oil
(adding 1 per cent for vapor loss to the L00°Z, P, figure) cal-
culate treater yields of finished licuids as follows:

LOO-E.P. Gasoline 98,0 Vol. Per Cent of Fraction Fed

Diesel 91 .1

Waxy Bottoms 11L.6

Cs Butylene Polymerization

Calculate the quantity of butylene which must be poly-
merizsd to give a 10# R.V.P, finished gasoline using 68 R,V.P.
for butylene, and 5,8# R.V.P. for Cl, free naphtha,

de Sample Calculation

Period L9-B
156-3l, Hours

1). Observed Yields

#lar. gal./br.

C3Hb 12,75 2.951

CLH8 11.56 2.312

CliH10 b.42 0.909

C5H10 6.52 1.195

CoHio 1.59 0.303

CeHl2 1.94 0.350

Ro Oo 87'82 13'79

Hempel on Recovered 0il

Obssrved Corrected OAPT #[@al, #/hrz gal/hr.,
LLoo EP 71.0 +1.0  72.0 55.8 6,290 61.0l 9.705
,00/550  17.3 17.3 36,5  7.013 16,35 2.332
5504 11,7 -1.0  10.7 31l 7.220 10,43 1.2
87.82 13.479
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2). Treating Yields

1,00 E.P. 98.0 9.511 59,82
Dissel 9102 2.131 1h.94
Waxy Bottoms 110, 1.653 11.95

3). C3 Polymerization
Contraction = 70.15 per cent Recovery = L8.0 per cent
C3H6 Recovered = (12,75)(0.48) = 6.12 #/hr,
C3 Poly Gasoline = (6,12)(0.875) = 5.36 25.98 = 0.896 gph
C3 Poly Tar = (6.12)(0.125) = 0.76 €7.53 = 0,101 gph

lL)s Cl Poly to 10# R.V.P.
#/ar. gal/hr, #£/5al. RVP (RVP) (12l /hr)

C5H10 6.52 1,195
CpH12 1.59 0,303
CEHI2 1.94  0.350
C3 Poly 5.36  0.8956

Treatsd /100-EP 59.82 §.,511

75.23 12,255 5.8 71.079
ClLH10 .2 0.909 68.0 61.812
CLHS 1.02  0.204 63.0 13.872
CH8 Poly 9.22  1.54h2 1.5 2.313

86.89 1l.910 10.0 19,076
Cly Poly Tar 1.32 0.175 7.53

5). Finished Plant Yields

Barrels Per Day

gal/MCF Run 9B  Brownsville

#/ar. gal/hr. E2 + CO Basis
LL00-EP Gasoline 89.89 1/.910 1.0297 5583 6079
Diesel 1.9l 2.131 0.1472 798 olL7
Waxy Bottoms 11.95 1.653 0.11L2 619 103
Poly Tar 2,08 0.276 0.0191 10l 95
Total Hyd. 118.86 18.970 1.3101 7103 7221
WeS+ Chemicals 12,02 1.1.69 0.1015 550 _631

Total Liquid 1,0.88 20.439 1.4116 7653 7855
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e. Sample Calculation
Period /19-F through P

1). Observed Yields

From Wet Gas #/hr. gal/hr. #/gal,
CéHé 13.51 3.127 4,32
CLLH8 11.89 2.378 5.00
CLH10 3.89 0.800 Ly.86
C5H10 6.87 1.261 5.45
CgH12 1.30 0.2118 5.25
CHH12 2,02 00325 e
R. 0O, 69.10 10.598 6.52
Hempel on Recovered 0il
Observed Corrected OAPT #/2al. #/ar, gal/hr.
oo EP  73.3 +1.0 7i.3 55,5 6.300 19.61 7.874
1,00 /550 17.8 17.8 35.9 7.038 13.28 1.887
5504 8.9 -1.0. 7.9 27.3 7.42 6.21 _0.837
69.10 10.598
2). Treater Yields
Vol.% gal/hr. #/hr.
400 E.P 98.0 7.717 18,62
Diesel 91.L 1.725 12,14
Waxy Bottoms 11h.6 0.959 S 7.12
3). C3 Polymerization
Contraction = 63,0 per cent Recovery = 38.5 per cent

C3H6 Recovered = (13.51)(0.385) = 5.20 #/hr,
C3 Poly Gasoline = (5.20)(0.875) = L.55 @5.98 = 0.761 gph
. C3 Poly Tar = (5.20)(0.125) = 0.65 @7.53 = 0,086 gph
). ¢l Poly to 10# R.V.P,
#/ar. gal/hr. #/gal. RVP  (RVP)(gal/hr.)

CgH10 6.87 1,261
CgHi2 1.30 0.2.8
CHH12 2,02  0.365
C3 Poly lL.55  0.761
Treated [ 00-EP 18.62  7.717
63.36 10.352 5.80 60,042
CLH10 3.89 0.800 68.0 sh,Loo
Cl;H8 Blended 0.93 0,186 68.0 12.648
CLH8 Poly 9.59  1.604L 1.5 2.1106
77.77 12.9L2 129.49

Cl,Poly Tar 1.37 0.182 7.53




5). Finished Plant Yields

T/hr .
lL00-EP Gasoline 7777
Diesel 12.1l
Waxy Bottoms 7.12
Poly Tar 2,02
Total Hydrocarbons 39,05
W.S,Chemicals 12.94
Total Liquid 111.99

Barrels Per Day
gal /NCP Brownsville
He « GO Bezig
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f. Sample Calculation
Period 119-Q throush W

1). Observed Yields

From Wet Gas #/hr, cal. /hr, #/cal,
C3H6 1,10 3.20L li.32
ClH8 11.11 2.222 5.00
ClH10 3.43 0.706 1,.86
Cs5H10 6.17 1.132 5.5
CgHiz 0.9 0.179 5.25
CeH12 1.68 0.303 5.54
R. O. 71. 7k 11.047 6.1,9L

Hempel on Recovered 0il
Observed Corrected CAPI #/sal, #/hr, gal/hr.

1,00 EP 72.5 +1.0  73.5 G557 6.293 51.10 8.120
400 /550 17.5 17.5 36,3 7,022 13.57 1.93
550+ 10,0 -1.0 9.0 3.1 7.113 7.07 0.99!;

71.74 11.047
2). Treater Yields

Vol. % gal. /hr, #/hr.,

1400 E.P. 98.0 7.958 50,08
Diesel 91.L 1.768 12,0110
Waxy Bottoms 114.6 1,139 8.10

3). C3 Polymerization

Contraction = 62,2 per csnt C3 Recovery = 38.0 per cent
C3H6 Recovered = (14.10)(0.38) = 5.36 #/hr.

C3 Poly Gasoline = (5.36)(0,875) = .69 @5.98 = 0.78L gph
C3 Poly Tar = (5.36)(0.125) = 0,67 @7.53 = 0.089 gph

L). ¢l Poly to 10# R.V.P.
#/hr.  gal/hr, #/gal. RVP (RVP)(pmal/hr.)

CSHlO 6.17 1.132
CgHi2 0.9, 0.179
ChH12 1.68 0.303
C3 Poly .69 0,78L

Treated lL00-EP 50,08 7,958

63.56 10,356 5.8 60,065
CLH10 3.43 0,706 68,0 18.008
CLH8 Blended 1.27 0.25L 68.0 17.272
CLjH8 Poly 8.61  1.440 1.5 2.160
76.87 12.756 127.505

Cly Poly Tar 1.23  0.163 7.55
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5). Finished Plant Yields

Barrels Per Day

gal /MCH Brownsvillex

#/hr. gal/hr. Hp + CO Basis
LLl0OO-EP Gasoline 76.87 12,756 0.8363 53l
Diesel 1.768 0.1159 628
Waxy Bottoms 1.139 0.,07L7 l,o5
Poly Tar 1.G0 0,252 0.0.65 co
Total Hydrocarbons 15.515 1.0n3t) 5657
W. S. Chemicals 174 0.1143 520
Total Liquid 17.559 1.1578 6277

%25,033.9 m/hr, = QL88 NCFH = 227,707 MCF/D % )2 = 50121.6
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TABLE XII .
DETAILED BROWNSVILLE CASE VI MATERTAL BALANCES

1 2 3 4 5 6 7 8 9 10 11 12
NATURAL GASOLINE ABSORBER Wash Tower Net Flash Ligq- Stripper over- Stripper Flash Vepor
Feed Btms. to Overhead to Dry Gas to Oxygen to Generator Overhead Reactor uid to head to De- Btms. to to Main Wet Gas
MW Deethanizer Gener ator Generator Generator Effluent Reactor Feed Product Stripper ethanizer Treeter Absorber 10 + 12
28 N2 488.0 488.0 488.0 295.5 783.5 783 .5 783.5 2.6 2.6 780.9 783.5
28 CO 8800,0 8800.0 158.3 0.7 0.7 157.6 158.3
2 H2 16233.9 16233.9 2228.6 4.9 4.9 2223.7 2228.6
44 CoO2 344 .6 344.6 1640.8 60.6 60.6 1580.2 1640.8
16 Ci1 8930.0 184.0 8746.0 8824.0 283.7 283.7 733.3 11.2 ‘11.2 722.1 7333
28 Cg- 224.8 8.3 843 216.5 224 .8
30 Cg2 266.5 21.0 245,5 237 .4 198.5 10.2 10.2 188.3 198.5
42 C3- 156.7 16.9 16.2 139.8 156.7
44 C3 64.6 13.6 51.0 38.3 13.8 1.6 1.6 12.2 13.8
56 C4= 101.5 22.3 18.2 4.1 79.2 97.4
58 1Ca* 22.5 10.4 12,1 3.1
58 nCaq* 17.4 11.1 6.3 0.4 8.9 2.2 . 0.9 6.7 .
70 Cs~ 168.8 79. 2.8 76,7 89.3 92.1
72 Cs* 19.7 19.7
90 Cg 96.1 68.7 1.5 67.2 27.4 28,9
105 Cv 74 .2 65.0 0.7 6443 9.2 9.9
120 Cg 62,0 58.6 0.4 58.2 3.4 3.8
135 Cg 43,2 42.3 0.2 42,1 0.9 1.1
150 Cio0 47.6 47.2 0.1 47,1 0.4 0.5
165 C331 48,1 48,0 48,0 0.1 0.1
180 Ci3 14.32 14.32 14.32
210 Cis 14.14 14,14 14 .14
240 Ci7 9.30 9.30 9.30
290 Cg20 15.66 15.66 15.66
32 02 5609 .6
18 Hg0 1730.4 114.8
Total Moles 9808,.,7 259.8 9548.9 9591.2 5905.1 28176.1 26560,.5 6842,12 604 .22 142.2 462.02 6237.9 6380.1
Total Lbs. 171114 6838 164276 163866 187781 351647 322571 209347 64309 5856 58453 145038 150894
Total Gals. 9289
To
Stanolind
He0 29076 104342
WSChemicels 8882

H2 + CO 25034 m/hr.

9488 MCFH
End Products
Gal/hr.
Lbs/hr. 171114 187781 29076 113224

36



TABLE XII (CONT'D)

DETAILED BROWNSVILLE CASE VI MATERIAL BALANCES (CONT'D)

13 14 15 16 17 18 19 20 21 22 23 24
Treater Feed Treater Flash Treater Flash Treater Treater Frac- Fractionator Fractionator Flash Vapor Flash Vapor Stasbilizer
Strpr .Btms.(11) Liquid to Vapor -Net Reactor tionator Feed Overhead-Flash Overhead-Flash Dissel Waxy Condensate Uncond. to Feed
+Debut.Btms(34) Fractionator Feed Products 14 + 16 Vapor 22 + 23 Liquid 011 Bottoms to Stabilizer Deethanizer 22 ¢ 19
N2
co 12.8 12.8 12.8 12.8
Hz
CcO2 2.1 2.1 2.0 0.1 0.9 1.1 1.0
C1 9.0 9.0 8.9 0.1 1.6 7.3 1.7
Cc2~ 9.7 9.7 9.3 0.4 4.2 5.1 4.6
Ce 1.4 1.4 1.3 0.1 0.7 0.6 0.8
Cz~ 28.9 28.9 24 .4 4.5 18.1 6.3 22,6
C3 2.6 2.6 2.1 0.5 1.6 0.5 2.1
C4~ 4.1 4.1 44,7 44,7 28.7 16.0 24.8 3.9 40.8
ica* _ -
nc4¢ 0.9 0.9 9.4 9.4 5.7 3.7 5.0 0.7 8.7
C5= 175.6 0.5 175.1 159.5 160.,0 77 .4 82.6 73.0 4.4 155.
Cs* 19.7 0.1 19.6 17.7 17.8 5.7 12,1 5.6 0.1 17.7
Cs 96,1 0.5 95.6 87.0 87.5 11.9 75.6 11.1 0.8 86,7
[l 4 T4.2 0.6 73.6 67.0 67 .6 3.4 64.2 3.2 0.2 67.4
Cg 62.0 0.7 61,3 55.8 56,5 1.0 - 55.5 0.9 0.1 56.4
Cg 43.2 0.8 T 42.4 38,7 39.5 0.3 - 39.2 0.3 3945
Ci0 47 .6 1.2 46.4 42.3 43.5 43.5 43.5
Ci1 48,1 1.9 46.2 42,1 44.0 34.6 8,52 34,6
C13 14.3 1.1 13.2 12.0 13.1 11,79
C1s 14.1 1.9 12.2 11.1 13.0 11.70
C17 9.3 2.0 7.3 6.6 8.6 7.74
€20 15.7 5.6 10.1 9.2 14.8 13.32 4.48
Total Moles 624.9 16.9 608.0 669 .6 686.5 194.9 432.7 53.07 4,.48 151.0 43.9 583.7
Total Lbs. 71486 3539 67947 66875 70414 11458 45952 11704 1300 9805 1653 55757
Coke 1072
End Products
Gal, . 1657 180
1072 11704

Lbs ./hro

1300

L6



TABLE XII (CONT'D)
DETAILED BROWNSVILLE CASE VI MATERTAL BALANCES (CONT'D)

25 26 27 28 29 30 31 32 33 34 36 37
Stabilizer Stsbilizer Main Absorber Main Absorber Dsethanizer Total De- Deethanizer Deethanizer Debutanizer Debut- Poly Stab. Poly Poly’
Bottoms Overhead to Overhead to Bottoms to Feed from ethanizer Overhead Btms. to De~ Overhead to anizer Gaso- Tar
Deethanizer Fuel Deethanizer Fract.Steb. Feed to Fuel butanizer Poly Btms.to to Fuel line
23 + 26 29042428410 Treater
N2 76940 11.9 14.5 14.5
co 154.5 - 3.1 12.8 16.6 - 16.6
Hg 2202.6 21,1 26,0 .26.0
co2 1.0 1254.2 326.0 2.1 388.7 384,0 4.7 4.7
Cc1 1.7 676 .6 45,5 9.0 249.,7 249.7
ce~ 4.6 171.6 44,9 9.7 62.9 62,9
Co 0.8 132.6 55,7 1.4 88,3 79.5 8.8 8.8
cz™ 22.6 39.0 100.8 28.9 146.6 26.5 120.1 120.1
Cc3 2.1 2.7 9.5 2.6 27.3 3.6 23.7 23.7
C4q- 40.8 79 .2 44,7 142.1 142,1 142,1 43.7
ica* 10.4 10.4 10.4 10.4
nCqt 8.7 6.7 9.4 28,5 28.5 28,5 . 28.5
Cs= 155.6 : 89.3 4.4 96.5 96.5 96.5
Cs 77 0.1 19.8 19.8 19.8
Ce 86.7 27 .4 0.8 29.7 29.7 29.7
Cv 67.4 9.2 0.2 10.1 10.1 10.1 78.9
Cs 56.4 3.4 0.1 - 3.9 3.9 3.9
Cg 39.5 0.9 1.1 1.1 1.1
C1o 43.5 0.4 0.5 0.5 0.5
Cii 34.6 0.1 0.1 0.1 0.1
C13
Cis
017
C20
: Gaso. Tar
Total Moles 501.4 82.5 | 5402.8 835,1 126.2 1363.3 863.3 500.0 338,33 @ 161.7 1615 5.1
Total Lbs. 51702 - 4055 106315 38223 5708 56626 27232 - 29394 16772 12622 13933 1275
Gel./hr. : 2502 169
End Products
Gal/hr. 8680
Lbs/hr. 51702 106815 27232 13933 1275



Ci7
Cz20

Total Moles
Total Lbs.
Total Gals.

Moles Per Hour

TABLE XIII

TREATING YIELDS

Gallons Per Hour

Stebilizer Stabillzer
Total Feed To Deethanizer Bottoms Diesel Tar Total Feed To Deethsnizer Bottoms Diesel Tar Product
12.8
2.1
9.0
9.7
1.4
28.9 281
2.6 27
4.1 44,7 46 497
0.9 9.4 11 114
175.6 4.4 155.6 2345 59 2080
19.7 0.1 17.7 313 13 280
96.1 0.8 86,7 1525 13 1370
74 .2 0.2 67.4 1318 4 1200
62.0 0.1 56 .4 1219 2 1100
43,2 39.5 912 830
47.6 43.5 1080 985
48.1 34,6 8,52 1163 835 205 1040, 80% to Gaso.
14.3 11.79 371 305
14.1 11,70 421 349
9.3 7.74 314 262
15,7 13.32 4.48 630 536 180 716, 75% to Diesel
624,9 126.2 501.4 53.07 4,48
71486 5708 51702 11704 1300
11668 864 8680 1657 180 11668 Cq+ 702 8680 1657 180
Vol. = 113 = 97.5% Vol. Cze+ 1010

Poly from C3~ at 60% Rec. = (28.9)(0.60)(42)/5.98
C4 to 400 EP Feed

Diesel Feed
Fuel 011

C4 400 EP Product

Total 400 EP
Diesel Feed
Fuel 011

122
9382
9504
1657

180

11341

= 96.7% Vol.

= 91.4% Vol.
=114 .6% Vol.
=9

7.2% Vol.

d=4g=308-0AL °*dx3g
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N2
co
He
co2
C1
Ca~
C2
C3
C3
C4~
iCq
nCgq

Poly Gaso
Poly Tar

Total moles
Total Lbs.
Toteal Gals.

POLY PLANT DESIGN

ACTUAL BROWNSVILLE

TABLE XIV
CORRECTION OF BROWNSVILIE CASE VI DESIGN

FOR POLY PLANT OVERDESIGN AND CASINGHEAD FEED

ACTUAL BROWNSVILLE ON CASINGHEAD FREE BASIS

Liquid . Liquid From
Feed Dry Gas Product Feed Dry Gas Product Casinghead Net Feed Drv Gas Poly Gasoline Poly Tar
m/hr. m/hr. m/hr. m/hr.  m/hr. m/hr. m/hr . m/hr. m/hr,  m/hr. #/hr. gal/hr, m/hr. #/hr. gel/hr.
5.5 5.5 4.7 4.7 4.7 4.7
5.5 5.5 8.8 8.8 8.8 8.8
286.2 4.4 120.1 1.2 120.1 2.2
80.7 80,7 23.7 23.7 13.6 10.1 10.1
178.4 17.3 142,1 43.7 142.1 28.31 562
17.2 17.2 10.4 10.4 10.4
48.1 48.1 28.5 28.5 11.1 17.4 17.4 10.09 210
88.47 1479
156.6 78.9 4.4 10.95 145
10.2 5.1
621.6 96.1 249.4 338.3 38.4 166.6 303.2 25.8 17.4 4.4
29756 4144 25612 16772 1564 15208 14926 1007 126.87 10.95
4375 2671 2251 145

d-4g~-308-004L *dx¥

001



Component
nCq~
iCa*
nCa*
Cs~
cst
Ce
C7

Poly Gaso
Cs
Co
Cio0
C11
C13
Ci1s
C17

Poly Ter
€20

Total

105
117
120
135
150
165
180
210
240
250
290

ﬁz Ealo

5.04
4.80
4.80
5.25
5.66
5.66
5.91
5.98
6.10
6441
6.61
6.83
6.95
7.05
7.10
7.53
7+20

MAIN STABILIZER BOTTOMS

TABLE XV
FINAL BROWNSVILLE YIELD

RVP -m/hr, #/hr . gal/ar.
68,0
68.0
68.0
19.6 155.6 10892 2080
19.6 17.7 1604 280
5.0 86,7 7803 1370
2.0 67 .4 7077 1200
1.5
1.0 56 .4 6768 1100
0.5 39,5 5333 830
0.2 43.5 6525 985
0.1 34.6 5700 835
501.4 51702 8680

CASINGHEAD-FREE
Less Casinghead NET STABILIZER BOTTOMS TOTAL GASOLINE
m . m/hr, #/hr . gal/hr, m/hr . #/hr. gal/hr, For 1O#RVP
43.7 2447 486 562
17.4 1009 210 210
155.6 10892 2080 155.6 10892 2080 2080
17.7
86.7 7803 1370 86.7 7803 1370 1370
67.4 7077 1200 67.4 7077 1200 1200
78.9 9231 1544 1479
56.4 6768 1100 56.4 6768 1100 1100
39.5 5333 830 39.5 5333 830 830
43.5 6525 985 43.5 6525 985 985
34,6 5700 835 34.6 5700 835 835
483.7 50098 8400 62785 10640 10651
RVP 9.53

RVP of C4 Free Gaso. =

5.40

d=4g=308=00L °dxd

10T





